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PREFACE 

This M.S. thesis consists of 3 technical papers which present 

data I recorded while studying fishers (Martes pennanti) in northern 

Wisconsin from August 1981 to August 1982. The first paper, 

"Home Range Area, Overlap, and Elevation Selection of Fishers in 

Wisconsin", will be submitted to the American Midland Naturalist. 

The second and third papers, "Activity, Movements, and Track Count 

Analysis of Fishers in Wisconsin" and "Habitat Use of Fishers in 

Wisconsin", will be submitted to the Journal of Wildlife Management. 

Consequently, style and format of the manuscripts vary according to 

specifications required by the respective journals. Data recorded 

during the study but not presented in the papers are provided 

in Appendices. 

I thank my committee chairman, Dr. Neil Payne, for his support 

and guidance throughout all phases of my graduate career, his 

editorial expertise, and his confidence in and patience with me. 
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I thank the personnel at the Wisconsin Department of Natural 

Resources Ranger Station in Rhinelander for use of their facilities, 

equipment, and track count data. I am particularly grateful to 

Bruce Kahn who assisted in all phases of field work and made 

Rhinelander a home away from home. Bill Creed provided invaluable 

administrative support including acquisition of transmitters, 
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in the live trapping and handling of captured fishers. Keith 

McCaffery shared his expertise of air photo interpretation. Without 

the help of these people, this project would not have been possible. 
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Finally, I acknowledge my parents, June and Forrest Johnson. 
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father, who showed me, by example, that anything worth doing is worth 

doing right, I extend my deepest appreciation. 



PREFACE 

LIST OF TABLES 

LIST OF FIGURES 

LIST OF APPENDICES 

TABLE OF CONTENTS 

and Elevation 

Page 

iii 

vii 

viii 

ix 

Home Range Area, Overlap, 

Selection of Fishers in Wisconsin .............................. 1 

1 

2 

3 

5 

6 

7 

8 

Abstract 

Study Area 

Methods 

Results and Discussion 

Composite Home Range 

Monthly Home Range 

Home Range Overlap 

Elevation Selection 

Literature Cited 

Activity, Movements, and Track Count Analysis 

of Fishers in Wisconsin 

Abstract .................................................... 
................................................. Study Area 

Methods .................................................... 
Results and Discussion 

Activity ............................................... 
Movements .............................................. 
Track Count Analysis 

Management Recommendations 

Literature Cited 

10 

12 

20 

20 

22 

23 

26 

26 

28 

32 

35 

37 



Habitat Use of Fishers in Wisconsin 

Study Area 

Methods 

Results 

Discussion 

Management Implications 

Direct Management 

Indirect Management 

Literature Cited 

CONCLUSIONS 

APPENDICES 

Page 
48 

48 

49 

52 

52 

54 

54 

56 

57 

62 

65 



LIST OF TABLES 

HOME RANGE AREA, OVERLAP, AND ELEVATION SELECTION 
or FISHERS IN WISCONSIN 

Table 1. Mean composite home range (ha) of 12 fishers 
Page 

in northern Wisconsin, 1981-1982 ..•••••••.•••••••••••••. 15 

Table 2. Monthly overlap between sexes for fishers 
in northern Wisconsin, 1981-1982 •••••••••••••••••••••••• 16 

ACTIVITY, MOVEMENTS, AND TRACK COUNT ANALYSIS 
OF FISHERS IN WISCONSIN 

Table 1. Observed and expected occurrence of active 
locations in each circadian period for fishers 

Page 

in northern Wisconsin, 1981-1982 •••••••••••••••••••••••• 40 

Table 2. Mean daily movements (km) for 13 fishers 
in northern Wisconsin, 1981-1982 •••••••.•••••.••••••••.• 41 

Table 3. Correlation coefficients (r) between daily 
movements of fishers and weather variables 
in northern Wisconsin, 1981-1982 .••••••••••••••••••.••.• 42 

Table 4. Summary of fisher track counts on the 
Monico study area in northern 
Wisconsin, 1981-1982 ••••••••.•••••••••••••••••••.••••••. 43 

Table 5. Stepwise multiple regression analysis 
of daily fisher movements as influenced 
by winter weather variables in northern 
Wisconsin, 1981-1982 •••••••••••••.•••.••••••.•••••••..•• 44 

HABITAT USE OF FISHERS IN WISCONSIN 

Page 

Table 1. Habitat type at fisher locations by seasonal 
percentages in northern Wisconsin, 1981-1982 ····~··.····· 60 

Table 2. Habitat type at fisher locations recorded during 
6 and 24-hour observation periods in northern 
Wisconsin, 1981-1982 .................................... 61 



LIST OF FIGURES 

HOME RANGE AREA, OVERLAP, AND ELEVATION 
SELECTION OF FISHERS IN WISCONSIN 

Figure 1. Mean home range area (ha), by month, for 
11 fishers in northern Wisconsin, 1981-1982. 
(Numbers at each point denote number 

Page 

of home ranges for month) •••••••••••••••••••••••••••• 17 

Figure 2. Composite home ranges for 12 fishers 
in northern Wisconsin, 1981-1982 •••.•••••••.••••••.•• 18 

Figure 3. Monthly mean elevation (m) at fisher 
locations in northern Wisconsin, 1981-1982. 
(Numbers at each point denote number 
of lo.cations). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 

ACTIVITY, MOVEMENTS, AND TRACK COUNT ANALYSIS 
OF FISHERS IN WISCONSIN 

Figure 1. Seasonal activity patterns of 13 radioed 
fishers in northern Wisconsin, 1981-1982. 
Arrows denote average times for sunrise and 

Page 

sunset. Solid line represents a running average ••••••• 45 

Figure 2. Mean seasonal daily movements (km) for fisher 
sex or age groups in northern Wisconsin, 1981-1982. 
(Numbers at tops of bars denote number of 
recorded movements) . • . . • . • . • • • • . . . . • . . . . . . . . . . . . . • . . • 46 

Figure 3. Mean daily movements (km), grouped by month, 
for 13 radioed fishers in northern 
Wisconsin, 1981-1982. Solid line represents 
males, dashed line represents females. 
(Numbers at points denote number of 
recorded movements) • . • . • . • • • • • • • • . • . . . . . . . • . . . . . . . • . . 4 7 

viii 



LIST OF APPENDICES 

Appendix A. Location of the Monico study area. 

Appendix B. Fisher data sheet. 

Appendix c. Trapping effort and efficiency. 

Appendix D. Composite home range (ha) of radioed 
fishers in northern Wisconsin, 1981-1982. 

Appendix E. Mean monthly home range (ha) of radioed 
fishers in northern Wisconsin, 1981-1982. 

Page 

65 

66 

67 

68 

(~in parentheses) ••••••••••••••.•.•••••••••••••••• 69 

Appendix F. Mean percentage overlap of fisher composite 
home ranges in northern Wisconsin, 1981-1982. 
The number of incidents of each overlap type 
in parentheses ••••••••••••••••••••••••••••••••••••• 70 

Appendix G. Mean elevation (m) at fisher locations in 
northern Wisconsin, 1981-1982 ••••••••••••••••.••••• 71 

Appendix H. Fisher activity by 1-hour time blocks 
in northern Wisconsin, 1981-1982 •.••••••••••••••••. 72 

Appendix I. Pad dimensions measured on fisher 
fore and hindpaws •••••••••.•••.•••••••••••••.•••.•. 73 

Appendix J. Activity and movements (km) of fishers 
during 6 and 24-hour observation periods 
in northern Wisconsin, 1981-1982. Bars 
denote active periods •.•.•••••.•.•••••••••.•••••.•. 74 

Appendix K. Mean daily movements (km), by month, of 
13 radioed fishers in northern Wisconsin, 
1981-1982. (Number of recorded movements 
in parentheses). • .••••.••••••••••••••••••••.•••••.. 75 

Appendix L. Mean daily movements (km), by season, of 
13 radioed fishers in northern Wisconsin, 
1981-1982. (Number of recorded movements 
in parentheses) . ................................... 76 

Appendix M. Habitats at edge locations for 13 fishers 
in northern Wisconsin, 1981-1982 .••.••••••.••.•...• 77 

Appendix N. Range of the fisher in Wisconsin, 1981. 78 



Home Range Area, Overlap, and Elevation Selection 

of Fishers in Wisconsin 

SCOTT A. JOHNSON 

and 

NEIL F. PAYNE 

College of Natural Resources, University of Wisconsin, Stevens 

Point, WI 54481 

Abstract: Home range area, overlap, and elevation selection 

of fishers (Martes pennanti) were studied with radio telemetry in 

northern Wisconsin, August 1981-August 1982. Mean size of composite 

home ranges (~ = 12) was 1804 ha (range 188-7523 ha), and females 

had smaller composite home ranges than males (~ < 0.10). Monthly 

home ranges (N = 32) averaged 770 ha (range 12-4159 ha). Monthly 

home range for males was greater than for females (P < 0.05), but 

there were no differences between ages or among monthly means. 

Monthly home ranges were largest in May, smallest in January. Home 

ranges of females in April were less than those in February and 

March (f < 0.05). Monthly overlap was observed from February 

through April with 23 separate areas shared by 2 to 4 fishers. 

Overlap within sexes was small while overlap between sexes was more 

frequent and extensive, suggesting intrasexual territoriality. 

Fishers selected higher elevations (northern hardwood habitat) in 

winter and lower elevations (swamp conifer habitat) in late summer. 
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Males selected higher elevations more often than females (P < 0.05), 

and juveniles more often than adults (P < 0.05). 

Key words: fisher, Mertes pennanti, elevation, home range, radio 

telemetry, territoriality. 

INTRODUCTION 

The fisher (Mertes pennanti) was indigenous to Wisconsin, but 

because of habitat destruction and unregulated fur harvests, it was 

extirpated by 1932 (Hine et al. 1975). Fishers were reestablished 

in the state from 1956 to 1967. Petersen et al. (1977) outlined the 

reintroduction program, assessed its effectiveness, and offered 

management implications. 

Initial estimates of fisher home ranges (deVos 1952, Hamilton 

and Cook 1955) were limited in scope because of rudimentary methods. 

More recent studies (Buck et al. 1979, Leonard 1980, Powell 1982, 

Raine 1982) have restricted their samples to specific sex and age 

groups or to certain times of the year. This paper describes home 

2 

range area, overlap, and elevation selection of fishers during all seasons. 

STUDY AREA 

The 285-km 2 study area is located 4 km northeast of Monico in 

east central Oneida and west central Forest counties of northern 

Wisconsin. About 15% of the area lies within the Nicolet National 

Forest's Fisher Management Unit. Most of the rest is owned by 

Consolidated Papers, Inc. This area was selected because of its 
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4-year history of fisher track count data, accessibility, and 

proximity to established fisher populations. The area is open to 

public hunting, fishing, and trapping, although fishers are protected 

in the state. Consolidated Papers, Inc. uses both select and clear

cut silvicultural techniques. The economy of the locality is based 

on wood-product industries and tourism. 

Elevations range from 483 to 533 m. The topography is characterized 

by hardwood (Acer spp., Betula spp., Tsuga canadensis) ridges, running 

southwest to northeast, separated by large, continuous blocks of 

wetland forest types (Picea mariana, Larix laricina, Thuja occidentalis, 

Alnus spp.). Curtis (1971) described the vegetation native to 

this region. 

Mean temperatures are -12 °C in January and 18°C in July. The 

1981-1982 winter was 1 of the most severe in recent history. 

January 1982 (x temp = -17.6 °C) was the coldest month in 28 years, 

and an all time low of -41.7 °C was recorded on 17 January 1982. 

The average annual snowfall is 150 em, but 176 em fell during the study. 

METHODS 

Field work was conducted 5 August 1981-26 August 1982. Fishers 

were captured in single-door live traps (Models No. 108 and 207.5, 

Tomahawk Live Trap Co., Tomahawk, WI). The trapline was about 31 km 

in length with 18 to 28 traps set. Traps were placed 0.8-1.6 km apart 

in areas which appeared likely to attract fishers, but were moved in 

winter to sites where fisher tracks were observed. Traps were 

anchored to a secure object and built into cubby sets (K~lly 1977). 
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various baits were tested, but meat scraps proved most practical. 

They were inexpensive, readily available at all times of the year, 

and effective in attracting fishers. Putrified fish, anise extract, 

and commercial fisher lure also were used to help attract the animals 

to the trap site. 

Fishers captured in fall and summer were processed in the field, 

but those caught during winter were handled in the Wisconsin Department 

of Natural Resources Ranger Station in Rhinelander to prevent hypothermia. 

Fishers were anesthetized with ketamine hydrochloride (22 mg/kg of 

estimated body weight, Kelly 1977). Animals were immobilized in about 

2.5 min and remained so for 17-57 min (x = 40 min). If necessary, 

a second dose (30% of initial injection) was given to maintain 

anesthesia. The lower first premolar was pulled for aging by ce~entum 

annuli (Strickland et al. 1982). A numbered metal tag (Wingband 

Style 898, National Band and Tag Co., Newport, Ky.) was placed in 

each ear. 

Fishers were fitted with internal loop antenna radio collars 

(Model SB2, AVM Instrument Co., Trinity, Calif.) in the 151 MHz range. 

Based on collar circumference, 2 sizes were purchased. Neck 

circumference averaged 18 em (~ = 8) for females; 24 em (N = 11) 

for males. Radio collars used on females weighed 57 gm (2.5% of 

x body wt. of 2.3 kg, ~ = 8) and those used on males weighed 67 gm 

(1.4% of x body wt. of 4.9 kg, N = 12). We also constructed 5 

semi-whip radio collars (x wt. = 90 gm). Methods and material 

descriptions may be obtained by contacting the senior author. 

4 
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Fishers were located with an AVM Model LA12 receiver in 

conjunction with a vehicle-mountedJ 8-element Yagi antenna (Model 208, 

Telex Communications, Inc., Minneapolis, Minn.). Accuracy was~ 2° 

at 1.6 km (about 1.3 ha) for active and inactive signals, and error 

polygons were plotted (Heezen and Tester 1967, Springer 1979). 

Acceptable angles at the intersection of 2 or more bearings were 90 + 30°. 

Two fisher age groups were used in analyses. Juveniles (nonbreeders) 

were considered ~ 22 months old, and adults (breeders) were > 22 months 

of age. Females mate at 1 year but produce their first litter the 

following spring at 2 years, and it is unlikely their movement 

patterns would change significantly until this time. Males may breed 

at 1 year, but their competency at this time is uncertain (Powell 1982). 

Locations were plotted on U.S. Geological Service topographic 

maps (1:24,000). Home range was determined by the convex polygon 

method (Southwood 1966) excluding irregular movements (Burt 1943). 

Overlap was determined by overlaying acetate maps of home ranges 

and recording the shared area(s). A planimeter was used to measure 

home range area and overlap. Elevation was recorded from topographic 

maps to the nearest 1.5 m. Differences between group means were 

determined by Student's t test, and all tests were significant at 

P < 0.05 unless noted. 

RESULTS AND DISCUSSION 

Sixteen fishers (7M:9F) were captured 33 times in 2077 trap 

nights (1.6 captures/100 trap nights). Success was greatest during 

February-March (3.0 captures/100 trap nights) and September-October 



(2.0 captures/100 trap nights). December and January produced 

the poorest results (0.2 captures/100 trap nights) probably due 

to severe temperatures and deep snow. To determine the home ranges 

of 12 fishers (4M:8F), 705 locations were used. 

Composite Home Range. Composite home range was defined as the 

area enclosed by all locations for an individual fisher. These 

consisted of a mean of 59 locations (range 11-193 locations) over 

a time span averaging 96 days (range 25-237 days). Areas ranged 

from 1521 ha (68 locations) to 7523 ha (79 locations) for males, 

6 

and from 188 ha (11 locations) to 1434 ha (193 locations) for females. 

There were no differences by sex or age groups (Table 1) at P < 0.05, 

perhaps due to small sample sizes. However, at P < 0.10, the mean 

female home range was less than that of males (t = 2.38, df = 3). 

The overall group mean compares favorably with others (Kelly 1977, 

Leonard 1980, Raine 1982), but not the sex and age group means. 

Adult males exhibited a mean composite home range more than twice 

as large as previously reported while those of adult females were half 

as large. The discrepancies may be related to the seasons in which 

data were obtained in comparison studies. Leonard (1980) and 

Raine (1982) obtained home ranges during winter, and only 1 of 24 

monthly home ranges recorded by Kelly (1977) was during the peak 

breeding period. In contrast, 32% of our locations were recorded in 

March and April, and home range data obtained during this period were 

likely influenced by changes in behavior associated with reproductive 

activities. Adult males travel farther in search of mates whereas 
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movements by adult females are restricted due to dependent kits. 

The home range of 1434 ha for an adult female tracked for 237 days 

is probably more typical of an adult female's composite home range. 

Monthly Home Range. To detect seasonal shifts in home range 

size, composite home ranges were divided into monthly groupings. 

These consisted of a mean of 19 locations (range 7-39 locations) 

over a time span averaging 26 days (range 13-31 days). 

Monthly home ranges (~ = 32) averaged 770 (+ 828) ha for 11 

fishers (4M:7F). The mean monthly home range for the 7 females 
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(x = 424 ha, ~ = 21) was less than that for the 14 males (x = 1429 ha, 

~ = 11; t = 2.914, df = 10), but there was no difference between age 

groups. The monthly mean for juvenile males (x = 909 ha, ~ = 8) 

was greater than that for adult females (x = 417 ha, N = 16; . 

t = 3.051, df = 9). Monthly home ranges for males ranged from 

250 ha in January for a juvenile to 4159 ha in April for an adult. 

Monthly home ranges for females ranged from 12 ha in May for an adult 

to 794 ha in November for another adult. There were no differences 

among months at ~ < 0.05, but the January mean (258 ha, ~ = 2) was 

less than the monthly mean (t = 3.496, df = 31, ~ < 0.001). 

A seasonal shift in home range size was evident (Fig. 1). 

Adult female home ranges in April were less than those in February 

and March (t = 29.23, df = 2, P < 0.001; t = 5.90, df = 3, P < 0.01, 

respectively). There were no differences within any other sex or 

age groups at P < 0.05 when monthly means were compared. 

A notable difference in home range size between sexes occurred 

in April and May (Fig. 1). Mean home range for males was 2863 ha (N = 2) 
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in April and 2071 ha (N = 2) in May; for females it was 120 ha (~ = 4) 

and 221 ha (~ = 2). This may have been due to the breeding behavior 

of fishers. The goal of sexual selection and the evolutionary 

development of a mating strategy is to increase reproductive fitness 

through the propagation of an individual's genes (Williams 1966, 

Halliday 1978). A male fisher that does not assist with raising 

the kits can accomplish this by siring as many litters as possible. 

Female fishers mate within 10 days following parturition (Powell 1982) 

during which time their movements would be minimal because of 

dependent kits (Kelly 1977, Leonard 1980). Thus, a male that ranges 

over a larger than average area is likely to encounter more females 

in estrus than if he had stayed within his usual home range. 

Erlinge (1979) and Moors (1980) have suggested polygyny (i.e. 1 male 

mates with more than 1 female) for other members of the Mustelidae. 

In January, both sexes had relatively small home ranges (Fig. 1) 

probably because of severe weather conditions. Fishers apparently 

den during long periods of inclement weather (deVos 1952, Leonard 1980, 

Powell 1982) to reduce thermal stress. Consequently, telemetry 

data are apt to reflect shorter movements and smaller home range estimates. 

Home Range Overlap. One adult female (No. 212) appeared to have 

an exclusive area (Fig. 2), but tracks observed within her home range, 

made by non radioed fishers, indicated other animals were present. 

Two to 4 fishers shared 23 different areas of overlap. Although 

overlap was observed between all possible sex and age combinations, 

an intrasexual spacing pattern was evident. Areas shared by 4 fishers, 
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regardless of their sex, comprised a fraction of each individual's 

home range (x = 3%, N = 8). A mean of 16% (~ = 4) of a male's 

home range was shared with 1 or more males. A mean of 15% (~ = 4) 

of a female's home range was shared with 1 or more females. 

In contrast, overlap between sexes was large and well 

represented. A mean of 17% (~ = 18) of a male's home range was 

shared with 1 or more females. A mean of 47% (N = 20) of a female's 

home range was shared with 1 or more males. 

Composite home range overlap may not depict true fisher social 

organization, as most individuals were monitored during different 

seasons. Home range overlap was analyzed by month to adjust for 

temporal shifts in individual home ranges. Monthly home ranges 

for 2 or more fishers were available in February, March, April, 

May, November, and December; overlap was observed February-April. 

There were only 2 instances of overlap involving fishers of the 

same sex; these occurred in March and involved females. The shared 

portions were small, ranging from 3 to 5% of any 1 female's 

home range. 

Overlap of monthly home ranges between sexes was more frequent 

and extensive when compared to overlap within sexes; there were 

1 incident in February, 3 in March, and 1 in April (Table 2). 
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Of the 6 months when enough data were gathered, overlap was 

observed only during the breeding season. During this time, fishers 

may abandon territories normally maintained throughout the year. 

Johnson (1973) listed 6 possible functions of scent marking in 

mammals of which 2 are territory defense and communication 
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(e.g. sexual status, age, dominance). An increase in scent marking 

has been noted for fishers at the onset of breeding activity 

(Laberee 1941, Coulter 1966, Leonard 1980). If territory defense 

is 1 function of marking behavior, an increase in the frequency of 

such marks seemingly contradicts the increase in fisher home range 

overlap observed during reproductive activities. A more feasible 

hypothesis is that scent marks, at least during breeding, may serve 

to communicate an individual fisher's reproductive status and 

condition. Thus, potential mates may physiologically synchronize 

their reproductive activities so mating occurs when fertilization 

and conception are most likely to follow (Ewer 1973:245). This 

theory has been suggested for a variety of mammals (Johnson 1973). 

For a solitary species like the fisher, this would be an effective 

means of communicating reproductive status to conspecifics which 

range over a large area and are sexually active for a brief period. 
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Studies of home range in fishers have demonstrated some overlap 

among individuals (deVos 1952, Coulter 1966, Kelly 1977, Bucket al. 1979, 

Leonard 1980, Powell 1982, Raine 1982), but no definite spacing 

pattern or social organization has been identified (Powell 1982). Our 

data support an intrasexual spacing pattern, i.e. males are territorial 

against males, females against females, but overlap between members 

of the opposite sex may occur. Powell (1979) provided a review of 

studies supporting this pattern in other mustelids. 

Elevation Selection. Although there is little topographical 

relief in the study area, a seasonal pattern of elevation use was 

evident (Fig. 3). Fishers used higher elevations (x = 506m, 
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range 488-523 m) from December through February and lower elevations 

(x = 499 m, range 489-515 m) from July through September (F = 3.483, 

df = 11, E < 0.0001). During periods of extreme cold, fishers often 

denned in large yellow birch (Betula alleghaniensis) and maple 

(Acer spp.) trees located along ridgetops. 

There also were differences in elevation selection when data 

were grouped by sex or age classes. The mean elevation of locations 

for males (x = 507 m, N = 170) was higher than for females (x = 504 m, 

~ = 372; t = 4.86, df = 540). Elevation at locations for juveniles 

(x = 507 m, ~ = 146) was higher than for adults (x = 503 m, ~ = 324; 

t = 5.52, df = 468). Juvenile males selected higher elevations 

more often than the other 3 sex-age groups (F = 18.006, df = 3). 

Different habitat types existed with small changes in elevation, and 

fishers probably were selecting for different prey items and den 

sites rather than microhabitat. 

Fishers used higher elevations during warmer months and moved 

to swamps at lower elevations in colder weather in New York (Hamilton 

and Cook 1955) and Oregon (Ingram 1973). Kelly (1977) found no 

seasonal pattern but reported females selected higher elevations 

than males. Buck et al. (1979) found no close relationship between 

home range and topographical features. Schempf and White (1977) 

reported fishers at lower elevations (range 610-2440 m) than pine 

martens (Mertes americana). 
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Table 1. Mean composite home range (ha) of 12 fishers in northern 

Wisconsin 1981-1982. 

Males Females Total 

N X so N X so N X so 

Juvenile 2 2820 1837 2 1040 71 4 1930 1477 

Adult 2 4999 3570 5 681 486 7 1914 2592 

Unknown 1 529 

Total 4 3909 2637 8 751 412 12 1804 2103 
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Table 2. Monthly overlapa between sexes for fishers in northern 

Wisconsin, 1981-1982. 

Month Percentage of home range shared with opposite sex 

Male Female 

February 55 85 

March 32 76 

27 37 

2 4 

April 9 45 

a 3 incidents in March, 1 each in February and April. 
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Figure 1. Mean home range area (ha), by month, for 11 fishers 

in northern Wisconsin, 1981-1982. (Numbers at each point denote 

number of home ranges for month). 

Figure 2. Composite home ranges for 12 fishers in northern 

Wisconsin, 1981-1982. 

Figure 3. Monthly mean elevation (m) at fisher locations in 

northern Wisconsin, 1981-1982. (Numbers at each point denote 

number of locations). 
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Abstract: Activity patterns, movements, and track counts of fishers 

(Mertes pennant!) were studied with radio telemetry in northern 

Wisconsin from August 1981 to August 1982. Fishers were active 

210 (28%) of the 739 times located. Activity peaks occurred 

0400-0759 and 1900-2359 hours through all seasons. The period of 

least activity was 1200-1659 hours. Daily and hourly movements 

of males were greater than those of females (P < 0.05). Daily 

movements by juveniles were greater than those by adults (f < 0.05). 

Adult males were the most mobile, adult females the least mobile. 

Juveniles of both sexes were intermediate in mobility. Summer 

movements were greater than those in breeding season (for daily 

movements), and fall and winter (for hourly movements) (P < 0.05). 

Movements by males and females differed during the breeding season. 

Movements by adult females in April were less than those in September 



and February (P < 0.05); those in May were also less than those in 

September (~ < 0.05). Hourly movements during nocturnal periods 

were greater than those in diurnal periods (~ < 0.05). Fisher 

movements were inversely related to daily snowfall and snow 

depths > 45 em. Pad dimensions were found unreliable as a means 

of determining sex during track counts. A mean of 18 tracks/100 km 

was observed in an area with an estimated minimum density of 

1 fisher/19 km 2 • Track frequency was greatest in late February as 

the breeding season approached. Management recommendations for 

track count procedures are presented. 

J. WILDL. MANAGE. 00(0):000-000 

Key words: fisher, Martes pennanti, activity, minimum density, 

movements, radio telemetry, track counts, Wisconsin. 
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Fishers (Martes pennanti) were native to Wisconsin, extirpated 

by 1932 (Hine et al. 1975) due to habitat destruction and unregulated 

fur harvests, and reestablished from 1956 to 1967. Petersen et al. (1977) 

outlined the reintroduction program, assessed its effectiveness, and 

offered management implications. 

Track counts are used to monitor relative population trends in 

many species (Clark and Andrews 1982). Unfortunately, the reliability 

and interpretation of track counts are difficult to address because 

they are influenced by the species' relative density, movement and 

activity patterns, habitat preference, and response to weather 

conditions. Movements and activity patterns of fishers are described, 

21 



and the interpretation of the data is used to evaluate and improve 

track count procedures. 

We thank R.K. Anderson, R.W. Miller, and B.E. Kahn for advice 

and review of the paper, and members of the Wisconsin Department of 

Natural Resources Forest Wildlife Research Group for providing 

equipment, facilities, and guidance. W.A. Creed, J.E. Ashbrenner, 
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the track counts. F.M. Hilpert assisted with statistical analyses. 

The study was financed by the University of Wisconsin-Stevens Point, 

Wisconsin Department of Natural Resources, Wisconsin Trappers 

Association, and the Minnesota Bear Guide Association. 

STUDY AREA 

The study was conducted 4 km northeast of Monico in east 

central Oneida and west central Forest counties of northern Wisconsin. 

About 15% of the 285-km 2 study area lies within the Nicolet National 

Forest's Fisher Management Unit. Most of the rest is owned by 

Consolidated Papers, Inc. This area was selected because of its 

4-year history of track count data, accessibility, and proximity 

to established fisher populations. The area is open to public 

hunting, fishing, and trapping, although fishers are protected in 

the state. Consolidated Papers, Inc. uses both select and clearcut 

silvicultural techniques. Wood-product industries and tourism 

support the economy of the surrounding area. 

Elevations range from 483 to 533 m. The topography is dominated 

by hardwood (Acer spp., Betula spp., Tsuga canadensis) ridges, 
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running southwest to northeast, separated by large blocks of wetland 

forest types (Picea mariana, Larix laricina, Thuja occidentalis, 

Alnus spp.). Curtis (1971) described the vegetation native to this region. 

Mean temperatures are -12 °C in January and 18 °C in July. 

January 1982 (x temp = -17.6 °C) was the coldest month in 28 years. 

The average annual snowfall is 150 em, but 176 em fell during the study. 

METHODS 

Field work was conducted 5 August 1981-26 August 1982. Fishers 

were captured in single-door live traps (Models No. 108 and 207.5, 

Tomahawk Live Trap Co., Tomahawk, Wis.). The trapline was about 

31 km in length with 18 to 28 traps set. Traps were anchored to a 

secure object and built into cubby sets (Kelly 1977). Various baits 

were tested, but meat scraps proved most practical. They were 

inexpensive, readily available at all times of the year, and 

effective in attracting fishers. Putrified fish, anise extract, 

and commercial fisher lure also were used to help attract animals 

to the trap site. 

Fishers were anesthetized with ketamine hydrochloride (22 mg/kg 

of estimated body weight, Kelly 1977). Animals were immobilized in 

about 2.5 min for 17-57 min (x = 40 min). A second dose (30% of 

initial injection) was given when needed to maintain anethesia. 

The lower first premolar was pulled for aging by cementum annuli 

(Strickland et al. 1982). A numbered metal tag (Wingband Style 898, 

National Band and Tag Co., Newport Ky.) was placed in each ear. 
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Pad dimensions of both fore and hindpaws were recorded to try to 

differentiate between sexes during track counts. 

Fishers were fitted with internal-loop antenna radio collars 
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in the 151 MHz range (Model SB2, AVM Instrument Co., Trinity, Calif.). 

Based on collar circumference, 2 sizes were used. Neck circumference 

averaged 18 em (~ = 8) for females and 24 em (N = 11) for males. 

Radio collars used on females weighed 57 gm (2.5% of x body wt. 

of 2.3 kg,~= 8), and those used on males weighed 67 gm (1.4% of 

x body wt. of 4.9 kg, N = 12). We also constructed 5 semi-whip 

antenna radio collars (x wt. = 90 gm). Methods and material 

descriptions may be obtained by contacting the senior author. 

Fishers were located with an AVM Model LA12 receiver in 

conjunction with a vehicle-mounted, 8-element Vagi antenna (Model 208, 

Telex Communications, Inc., Minneapolis, Minn.). Accuracy was~ 2° 

at 1.6 km (about 1.3 ha) for active and inactive signals, and error 

polygons were plotted (Heezen and Tester 1967, Springer 1979). 

Acceptable angles at the intersection of 2 or more bearings were 90 + 30°. 

Movements were described relative to the elapsed time between 

2 consecutive locations. Four types of time intervals were used: 

(1) 2 diurnal locations separated by 1 nocturnal period, (2) 2 nocturnal 

locations separated by 1 diurnal period, (3) 2 locations within the 

same diurnal period, and (4) 2 locations within the same nocturnal 

period. For all types, the straight-line (minimum) distance between 

locations was recorded. Activity implies locomotion, as opposed to 

stationary activities (e.g. sleeping, resting). It was determined 



by fluctuations in signal strength and is expressed as the ratio 

of active locations to total locations. 

Daily snowfall, precipitation, snow depth, and maximum and 

minimum daily temperatures were recorded to assess their impact 

on fisher mobility. Distances used in analysis were 2 diurnal 

locations separated by 1 nocturnal period; since they represented 

1 night's movement, they met those conditions experienced in the 

track count procedures. 

6 

Three 24-hour watches (24 consecutive, !-hour interval locations) 

were tried, but these were inefficient because fishers moved out 

of reception range or remained inactive for most of the period. 

Instead, the 24-hour cycle was divided into 4, 6-hour watches, each 

beginning 6 hours earlier than the previous day (Smith et al. 1981). 

The advantages of using shorter tracking periods over several days 

were increased likelihood of observing a trackable movement, more 

efficient use of mileage, and less observer strain. 

Track counts were conducted the morning after fresh snowfall 

on selected transects. Fisher tracks were noted according to 

odometer readings to facilitate later plotting. Multiple crossings 

of what were considered the same animal, usually within 0.4 km of 

initial contact, were reduced to 1 tally. 

Two age groups were used in analysis. Juveniles (nonbreeders) 

were considered ~ 22 months old, and adults (breeders) were > 22 months 

of age. Females mate at 1 year but produce their first litter the 

following spring at 2 years; it is unlikely their movement patterns 
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would change significantly until this time. Males may breed at 

1 year, but their competency at this time is uncertain (Powell 1982). 

Differences between groups were determined by Student's t test, 

ANOVA, and Scheffe post hoc. Tests were significant at P < 0.05 

unless noted. 

RESULTS AND DISCUSSION 

Activity 

Fishers were active 210 (28%) of the 739 times located. 

Activity was 32% (~ = 88/274) for males and 26% (N = 122/465) for 

females. Both adults and juveniles were active 28% of the times 

located. Adult males were active 35 (44%) of the 80 times located, 

juvenile females 13 (33%) of the 39 times, juvenile males 43 (27%) 

of the 161 times, and adult females 92 (25%) of the 373 times located. 

Fishers were active 63 (39%) of the 161 times located in summer 

(May-Aug), 44 (33%) of the 135 times in fall (Sep-Nov), 67 (27%) of 

the 248 times during the breeding season (Mar-Apr), and 36 (18%) of 

the 195 times lo~ated in winter (Dec-Feb). 

Two daily activity peaks were evident. The first occurred from 

0400 to 0759 hours (54% active,~= 31/57), followed by a steady 

decline from 0800 to 1659 hours (18% active, ~ = 112/622). Activity 

then increased from 1700 to 1859 hours (43% active, ~ = 21/49) and 

reached the second peak from 1900 to 2359 hours (59% active,~= 36/61). 

The period of least activity occurred from 1200 to 1659 hours 

(16% active,~= 49/304). A chi-square test for goodness of fit 



between activity and period of the day was significant (Table 1). 

The crepuscular pattern was also evident when data were analyzed 

by season (Fig. 1). 

Data recorded during 13, 6-hour and 3, 24-hour continuous 

observations demonstrated a similar pattern. Peaks occurred from 

0400 to 0759 hours (67% active, N = 14/21) and from 1900 to 2359 

hours (67% active,~= 20/30). The period of least activity was 

from 1100 to 1659 hours (15% active,~= 8/53). Activity during 

1-hour time blocks ranged from 0% (1200-1359 and 1600-1659 hours) 

to 83% (2000-2059 and 2300-2359 hours). 

Powell (1977) also found fishers to be active both day and 

night but was unable to detect any definitive patterns. He radio 

tracked from 0730 to 2230 hours and found that fishers had 1-3 

active periods per day, each 2-5 hours in length. Our data (Fig. L) 

support his conclusion and suggest active periods occur near sunrise 

and sunset. 

Kelly (1977) recorded about 93% of his locations from 0700 to 

1459 hours, and his observed activity (74% active, ~ = 1066/1446) 

is greater than that reported here and by Powell (1977) (32% active, 

~ = 56/176). Kelly (1977) also noted an increase in activity at 

sunrise and sunset, and a period of least activity from 0800 to 

1159 hours. A crepuscular activity pattern may be a strategy for 

efficient hunting. Most animals fishers prey on are active 

then (Jackson 1961). 

Although snow and extreme cold reduced fisher movements, 

chi-square tests of independence between activity and physical 
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factors (e.g. cloud cover, wind velocity, precipitation, snowfall, 

ambient temperature) were not significant. Fishers were active in 

all weather conditions, and no discernible relationships between 

activity and physical factors were evident. 

Activity appeared to be related to habitat type (X 2 = 29.43, 

df = 6, P < 0.0001). Fishers were active more than expected in 

coniferous lowland forests (Picea mariana, Larix laricina, Thuja 

occidentalis), probably to prey on snowshoe hares (Lepus americanus) 

9 

using it for food and cover (Buehler and Keith 1982, Pietz and Tester 1983). 

Of 679 locations, 5 (0.7%) were in types dominated by herbaceous 

vegetation (Agropyron spp., Poa spp., Hieracium spp.). All 5 were 

active locations, supporting the view that fishers avoid areas 

lacking overhead cover and will run when crossing open spaces (Powell 1977). 

Movements 

Daily movements. Mean time elapsed between locations was 23.2 hours 

(range 12-37 hours). Movements of males (x = 2.21 km, ~ = 83) were 

greater than those of females (x = 1.27 km, ~ = 209; t = 6.17, 

df = 290, E < 0.001). There also were differences between ages 

(t = 2.61, df = 261, P < 0.01) and among sex or age groups (F = 20.21, 

df = 3, P < 0.001) (Table 2). AtE< 0.05, movements of adult 

males were greater than those of juvenile males, juvenile females, 

and adult females. Maximum distances moved through 1 nocturnal 

period were 7.40 km for adult males (May), 4.70 km for adult females 

(Sep), 4.45 km for juvenile males (May), and 3.25 km for juvenile 

females (Mar). 
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Fisher movements exhibited a seasonal pattern (F = 5.04, 

df = 3, P < 0.02). Summer movements (x = 2.01 km, ~=52) were 

greater than those during the breeding season (x = 1.26 km, ~ = 131). 

This could be due to several factors including increased overhead 

cover as foliage develops in deciduous stands, prey abundance, and 

more favorable weather conditions. 

Analysis of seasonal movements by the 4 sex or age groups, 

however, revealed differences in mobility between adult males and 

females in the summer and during the breeding season (Fig. 2). 

During these times, from birth in March or April to dispersal in 

early fall, kits are dependent upon the adult female for food, 

warmth, and protection. Thus, her mobility probably is restricted. 

Fall movements of adult females (x = 1.66 km, ~ = 30) were greater 

than those during the breeding season (x = 0.96 km, ~ = 86). Adult 

females become increasingly hostile towards their kits as the fifth 

month (Sep) approaches (Coulter 1966), and dispersal probably occurs 

shortly thereafter. Female fishers are then less restricted, and 

their mobility is likely to increase. 

There was little difference between monthly movements of males 

and females except during the breeding season (Mar-May) (Fig. 3). 

This large discrepancy may offer insight into the polygamous breeding 

system of fishers (Johnson and Payne, in press). 

There were no differences among monthly movements of males (Fig. 3). 

In contrast, daily movements of adult females in April (x = 0.44 km, 

~ = 33) were less than those in September (x = 2.04 km, ~ = 12) and 



February (x = 1.84 km, ~ = 19); daily movements of adult females 

in May (x = 0.24 km, ~ = 8) also were less than those in September. 

This pattern reflects the restricted mobility of female fishers 

raising kits. 

Movements of fishers are believed to be governed by prey 

concentrations, topography, den locations, weather conditions 
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(deVos 1952), reproductive behavior, and habitat (i.e. overhead 

cover) (Kelly 1977). Our data (Figs. 2 and 3) suggest these factors 

have a similar impact on each sex except during breeding and kit 

rearing. Movements were shorter in January (Fig. 3), suggesting 

that deep snow (x depth= 49 em) and cold temperatures (x temp. = -17.6 °C) 

restricted mobility. Movements were greater during periods of 

abundant overhead cover (i.e. deciduous leaves), prey abundance, 

and favorable weather conditions. 

Hourly Movements. Mean time elapsed between locations was 1.1 hours 

(range 1-5 hours). Hourly movements of males (x = 0.38 km, ~ = 75) were 

greater than those of females (x = 0.13 km, ~ = 64; t = 4.66, df = 137). 

No difference was found between age groups. There were differences 

among sex and age groups (F = 14.49, df = 2). At P < 0.05, hourly 

movements of adult males (x = 0.47 km, N = 38) were greater than those 

of juvenile males (x = 0.29 km, ~ = 37) and adult females (x = 0.13 km, 

N = 64); movements of juvenile males also were greater than those 

of adult females. 

There were differences in hourly movements among seasons 

(F = 12.53, df = 3). Those during summer (x = 0.46 km, ~=55) 



were greater than those in fall (x = 0.17 km, ~ = 23) and 

winter (x = 0.12 km, N = 60). 

Mean distances traveled in 1-hour time blocks ranged from 
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0.10 km (~ = 3, 0400-0459 hours) to 1.13 km (~ = 3, 0600-0659 hours). 

Hourly movements recorded in the diurnal period (x = 0.23 km, N = 89) 

were less than those recorded at night (x = 0.33 km, ~ = 50; t = 1.67, 

df = 137, f < 0.10). Maximum distances traveled in 1 hour were 

2.05 km for juvenile males (May, 0600-0659 hours), 1.65 km for 

adult males (May, 2100-2159 hours), and 0.80 km for adult females 

(Nov, 0600-0659 hours). 

Locations recorded during 6 and 24-hour observation periods 

complement earlier activity and movement data. Fishers traveled 

greater distances near sunrise and sunset. Mobility in summer was 

greater than at other times of the year. Adult females were found 

to be the least mobile although they were tracked during times 

(Nov, Dec, and early Feb) when they would be free from dependent 

kits. Adult males were the most mobile. This may be due to the 

pronounced sexual dimorphism in body size as suggested by Kelly (1977). 

Effects of Weather. There were significant inverse relationships 

between movement and 2 variables: daily snowfall and snow 

depths > 45 em. Raine (1983) suggested that movements of fishers 

and martens (Martes americana) began to be restricted at 20 em. 

We found that monthly movements were shortest in January (Fig. 3), 

which had a mean snow depth of 49 em. The relationship between 

movement and daily snowfall appeared logical. It predicted the 



impact of deep, soft snow on fisher mobility; traveling through 

such snow would be costly energetically. 

Since we made no estimate on the condition of the upper snow 

layer, measurements of snow depth may have been misleading. 

Occasional thaws and subsequent freezing would form a solid crust 

which could have supported the weight of a fisher. Yet, mobility 

may have been restricted. To prevent breaking through the crust, 

fishers may have been forced to walk across the upper snow layer 

rather than use the typical mustelid bound or gallop (Leonard 1980, 

Powell 1982, Raine 1983). 

Track Count Analysis 

The area enclosed by connecting the outermost locations of 

13 

the home ranges (convex polygon method) of the 13 radioed fishers 

was 243 km 2 • Thus, the minimum density was 1 fisher/19 km 2 • The 

actual density probably is greater because we did not capture all 

the fishers in the area. Kahn et al. (1982) calculated a population 

of 21 fishers (mark-recapture method) on the study area which would 

result in an estimate of 1 fisher/12 km 2 • This is a more accurate 

figure but, in theory, is invalid because the area actually covered 

by 21 fishers would be larger than the area covered by our 13 

radioed animals. Petersen et al. (1977) estimated the fisher 

density at 1/13 km 2 in their "common" range, an area which includes 

our study site. 

32 
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Seven track counts were conducted 15 Dec 1981-25 Feb 1982 (Table 4). 

Distances driven on individual counts of the same transect varied due 

to weather and road conditions, which prevented count-to-count 

standardization of track observations. 

Track frequency east of U.S. Highway 45 was high compared to 

that west of u.s. Highway 45. We believe that there were more 

fishers present east of the highway. Of the 16 fishers captured, 

11 (69%) were east of the highway. The 1956-1963 release site in 

the Nicolet National Forest is located on the eastern portion of the 

study area as is the 48,560-ha Fisher Management Unit where dryland 

trapping is prohibited. U.S. Highway 45, which bisects the study area, 

may act as a partial barrier to fisher movements; only 1 radioed 

animal crossed it during the year of tracking. 

Of the 46 tracks observed, 20 (43.5%) occurred along a 6.7-km 

loop (max. diameter = 2.2 km) segment. The percentage of tracks 

observed in the loop during individual counts ranged from 20% 

(1 out of 5 on 15 Dec 1981) to 100% (4 out of 4 on 22 Dec 1981). 

The loop appeared to be overrepresented in track frequency since 

it comprised only about 18% of the total transect length. Upland 

northern mesic hardwoods (Acer saccharum, A. rubrum, Betula 

alleghaniensis, Tilia americana, Ostrya virginiana, Tsuga canadensis) 

are dominant in the area, and fishers traverse such types in a 

straight-line manner (deVos 1952, Powell 1977) in distances up to 

5 km (Powell 1978). We believe fishers commonly passed through the 

loop and consequently, crossed the transect more than once. 



Track frequency was fairly consistent until the count on 

25 Feb 1982 (Table 4). We feel that the greater number of tracks 

observed than was a reflection of increased movements, especially 
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in males, as the breeding season approached. During this period, 

fisher tracks exhibit extensive circling, back-tracking, separating, 

and rejoining (deVos 1952, Coulter 1966). This makes it difficult 

to separate and count tracks made by individual fishers and estimate 

frequency in areas of high track concentration. 

Stepwise multiple regression analysis of weather conditions 

present during track counts revealed snow depth as the primary 

variable influencing fisher movements (Table 5). Leonard (1980) 

concluded that changes in snow conditions were largely responsible 

for observed changes in fisher activity and track frequency. Snow 

depths > 45 em were present during the final 3 counts, but track 

frequency did not decrease. The greatest number of tracks observed 

on any 1 count occurred at a snow depth > 45 em (25 Feb 1982) which 

suggests that social behavior (i.e. reproductive behavior) can 

influence mobility more so than the measured physical variables. 

Pad dimensions of both fore and hindpaws were measured to try 

to differentiate between sexes while conducting track counts. Length 

measurements did not differ between sexes, but there were differences 

in width measurements on both paws. Hindfoot widths of 10 males 

(x = 4.7 em, range 3.8-5.1 em) were greater than those of 8 females 

(x = 3.9 em, range 3.5-4.5 em; t = 4.98, df = 15). Forefoot widths 

of 10 males (x = 4.8 em, range 3.8-5.4 em) were greater than those 



of 7 females (x = 3.9 em, range 3.8-4.1 em; t = 6.26, df = 10). 

Although the differences are statistically valid, we feel it is 

not possible to sex a fisher accurately from its pad width because 

of overlapping ranges. Coulter (1966) reached a similar conclusion 

while measuring hindpaws. 

MANAGEMENT RECOMMENDATIONS 

Track counts differ from other indicies (i.e. scent station 

and bear bait surveys) because the researcher does not alter the 

animal's behavior by offerring an attractant to lure it to a 

predetermined site. Thus, track observations depend solely upon 

the likelihood of the animal crossing the transect. This, in turn, 

is dependent upon transect selection, the timing of the count, 

weather conditions, and most importantly, the mobility of the 

species. Factors affecting fisher mobility (e.g. social behavior, 

prey availability, weather conditions) cannot be controlled and 

are difficult to isolate. Yet the efficiency, reliability, and 

interpretation of fisher track counts can be improved by managing 

those variables over which the researcher has control. 

1. Track counts should be made as early as tracking snow is 

available and terminated by mid February. Counts made after this 

time are apt to be inflated due to irregular movements as the 

breeding season approaches. 

2. Transects should run in a straight line whenever practical 
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and should be located in upland hardwood habitat mixed with conifers. 



Fishers are more apt to travel through such types without changing 

directions, thus lowering the possibility of multiple counts of the 

same animal. 

3. Track counts should be conducted with a minimum depth of fresh 

tracking snow because deep, soft snow (> 45 em) restricts mobility. 

4. In addition to recording snow depth, the condition of the 

upper snow layer should be noted. A firm, supportive crust may 

negate the impact deep snow has on fisher mobility. 

17 

5. Concurrent with fisher track counts, an index of prey abundance 

should be conducted. Since snowshoe hares are the most common item 

found in fisher food habit studies (Powell 1982), the index used in 

Wisconsin appears practical. Thompson (1979) recorded only presence 

or absence in the first 0.2 km of each 0.8-km segment of the transect. 

Data on hare abundance, when coupled with snow conditions and the 

timing of the count, could assist in interpreting fisher mobility 

and track count data. 

6. When practical, counts should be conducted at the same time 

each year along the same transect. Track frequency can then be 

interpreted relative to those variables which cannot be controlled 

but can be measured (e.g. prey abundance, snow depth). 

An average of 18 tracks/100 km traveled was observed in an 

area with an estimated density of 1 fisher/19 km 2 • Conclusions 

drawn from a 1-year study should be interpreted with caution because 

of the large sampling variation. Track counts serve to establish 

baseline values from which long-term population trends can be 
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estimated, but additional research (i.e. data accumulated over 

several years) may more clearly define the relationship between 

fisher tracks and density. 
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Table 1. Observed and expected occurrence of active locations in 

each circadian period for fishers in northern Wisconsin, 1981-1982. 

No. active locations 

Period No. locations Observed Expected x2 
S . a unr1se 49 26 14 10.29 

Diurnal 569 124 162 8.91 

Sunset a 50 27 14 12.07 

Nocturnal 71 33 20 8.45 

Total 739 210 210 x2 = 39.72** 

a Period extends from 1 hour before to 1 hour after sunrise/sunset. 

** p < 0.001 
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Table 2. Mean daily movements (km) for 13 fishers in northern 

Wisconsin, 1981-1982. 

Males Females Total 

Na - so Na - so Na -- so X X X 

Juveniles 52 1.87 1.12 17 1.86 0.92 69 1.86 1.07 

Adults 23 3.04 1.86 171 1.19 1.05 194 1.40 1.32 

Total 83 2.21 1.49 209 1.27 1.04 292 1.54 1.26 

a N = number of recorded movements. 
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Table 3. Correlation coefficients (£) between daily movements of fishers and weather 

variables in northern Wisconsin, 1981-1982. 

Variable 

Daily Snow deQth Daily Max dail~ temQ Min dai1~ temQ 
snowfall < 45 em > 45 em QreciQitation < 0 °C < -10 °C > 10 °C > 15 °C 

r -0.28** +0.14 -0.25* +0.14 +0.12 +0.60 +0.03 -0.28 

Na 87 128 70 140 85 10 31 7 

a N = number of recorded movements. 

* p < 0.05 

** p < 0.01 



Table 4. Summary of fisher track counts on the Monico study area in northern Wisconsin, 1981~1982. 

Snow Snowfall West of Hw;t. 45 East of Hw;t. 45 Total 
Date depth (em) previous day (em) Temp (°C) Km Tracks Km Tracks Km Tracks 

15 Dec 1981 17.8 5.1 -18.9 20.9 0 21.6 5 42.5 5 

22 Dec 1981 20.3 5.1 -2.8 15.6 0 21.6 4 37.2 4 

29 Dec 1981 25.4 0.6 -20.0 20.9 2 21.6 7 42.5 9 

19 Jan 1982 43.2 0.6 -10.0 13.7 1 9.3 3 23.0 4 

.p. 03 Feb 1982 55.9 2.5 -21.1 16.4 0 22.5 6 38.9 6 
VJ 

08 Feb 1982 53.3 2.5 -17.8 13.2 1 22.5 3 35.7 4 

25 Feb 1982 48.3 1.3 -19.4 13.2 1 22.5 13 35.7 14 

Mean 16.3 0.7 20.2 5.9 36.5 6.6 

Tracks/100 km 4.4 29.0 18.0 



Table 5. Stepwise multiple regression analysis of daily fisher 

movementsa as influenced by winter weather variables in northern 

Wisconsin, 1981-1982. 

Step Independent variable R pb 

1 Snow depth (> 0 em) 0.319 0.01 

2 Daily snowfall (> 0 em) 0.380 0.10 

3 Max. daily temp. (< 0 °C) 0.384 0.66 

a N = 60 

25 

b The probability of the independent variable adding significant 

information to the analysis of the dependent variable at that step. 

44 



LIST OF FIGURES 

Figure 1. Seasonal activity patterns of 13 radioed fishers in 

northern Wisconsin, 1981-1982. Arrows denote average times for 

sunrise and sunset. Solid line represents a running average. 

Figure 2. Mean seasonal daily movements (km) for fisher sex or 

age groups in northern Wisconsin, 1981-1982. (Numbers at tops of 

bars denote number of recorded movements). 

Figure 3. Mean daily movements (km), grouped by month, for 13 

radioed fishers in northern Wisconsin, 1981-1982. Solid line 

represents ma~es, dashed line represents females. (Numbers at 

points denote number of recorded movements). 
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Most habitat studies of fishers (Martes pennanti) (Hamilton 1943, 

deVos 1952, Coulter 1966, Clem 1977, Powell 1978, Raine 1983) reported 

preferred forest types during the winter months. Kelly (1977) first 

described habitat selection of fishers during snow-free periods. 

This paper describes habitat use of Wisconsin fishers during all 

seasons. Recommendations presented can be used to achieve 

compatibility between forestry practices and fisher habitat preservation. 

STUDY AREA 

The 285-km 2 study area was located 4 km northeast of Monico in 

east central and west central Forest counties of northern Wisconsin. 

About 15% of the area lies within the Nicolet National Forest's 



Fisher Management Unit. Most of the rest is owned by Consolidated 

Papers, Inc. This area was selected because of its 4-year history 

of track count data, accessibility, and proximity to established 

fisher populations in the FMU. The area is open to public hunting, 

fishing, and trapping, although fishers are protected in Wisconsin. 

2 

The economy of the surrounding area is based on wood-product industries 

and tourism. 

Elevations range from 483 to 533 m. The topography is 

characterized by hardwood (Acer spp., Betula spp., Tsuga canadensis) 

ridges, running southwest to northeast, separated by extensive 

blocks of wetland forest types such as black spruce (Picea mariana), 

tamarack (Larix laricina), white cedar (Thuja occidentalis), black 

ash (Fraxinus nigra), and tag alder (Alnus regosa). 

Mean temperatures are -12 °C in January and 18 °C in July, but 

January 1982 had a mean temperature of -17.6 °C. The average 

annual snowfall is 150 em, but 176 em fell during the study. 

METHODS 

Field work was conducted 5 August 1981-26 August 1982. Fishers 

were captured in single-door live traps (Models No. 108 and 207.5, 

Tomahawk, WI) placed 0.8-1.6 km apart and built into cubby sets 

using methods described by Kelly (1977). A variety of baits was 

tested, but meat scraps proved most practical. They were inexpensive, 

available at all times of the year, and effective in attracting fishers. 
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Fishers were anesthetized with ketamine hydrochloride (Kelly 1977). 

A numbered metal tag (Wingband Style 898, National Band and Tag Co., 

Newport, Ky.) was placed in each ear. 

Fishers were fitted with internal-loop antenna radio collars 

(Model SB2, AVM Instrument Co., Trinity, Calif.) in the 151 MHz range. 

Neck circumference averaged 18 em (~ = 8) for females and 24 em 

(N = 11) for males. Radio collars used on females weighed 57 gm 

(2.5% of x body wt. of 2.3 kg, N = 8) and 67 gm on males (1.4% of 

x body wt. of 4.9 kg,~= 12). 

Radioed fishers were located with an AVM Model LA12 receiver 

in conjunction with a vehicle-mounted, 8-element Vagi antenna 

(Model 208, Telex Communications, Inc., Minneapolis, Minn.). 

Distance from receiving to transmitting antenna was < 1.6 km for 

most readings, and accuracy was 1.3 ha for active and inactive signals. 

Acceptable angles at the intersection of 2 or more bearings was 90 ~ 30°. 

Locations were plotted on Wisconsin Department of Transportation 

aerial photographs (1:4800) and assigned to cover types (Curtis 1971) 

as follows: 

(1) Lowland swamp conifer: Wet sites with organic or peaty substrate 

dominated by black spruce, tamarack, and white cedar. 

(2) Lowland swamp hardwood: Deciduous forest on wet to mesic sites 

dominated by black ash, American elm (Ulmus americana), and 

maple (Acer spp.) 

(3) Mixed swamp conifer and hardwood: Stands comprised of combinations 

of lowland swamp conifer and lowland swamp hardwood. 
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(4) Alder thickets: Wet sites dominated by tag alder common to 

riparian habitat and next to lakes. Willow (Salix spp.) and 

dogwood (Cornus stolonifera) shrubs were common. 

(5) Northern sedge meadow: Open community of wet soils where 

dominant vegetation was emergent sedges (Carex spp.). 

(6) Upland conifer: Forests on xeric sites comprised of stands 

of single species or mixtures of jack pine (Pinus banksiana), red 

pine (P. resinosa), and white pine <E· strobus). 

4 

(7) Aspen-birch-conifer: Mesic sites dominated by mixtures of 

quaking aspen (Populus tremuloides), paper birch (Betula papyrifera), 

white spruce (Picea glauca), and balsam fir (Abies balsamea). 

(8) Upland northern hardwood: Deciduous forests on mesic to xeric 

sites dominated by sugar maple (Acer saccharum), yellow birch 

(Betula alleghaniensis), and hemlock (Tsuga canadensis). Basswood 

(Tilia americana), ironwood (Ostrya virginiana), red maple 

(Acer rubrum), and white ash (Fraxinus americana) also were common. 

(9) Mixed upland northern hardwood and spruce-fir: Stands comprised 

of upland northern hardwoods and white spruce-balsam fir. 

(10) Herbaceous: Mesic to xeric sites, exposed to full sunlight, 

dominated by herbaceous grasses and forbs. This type was most 

prevalent on disturbed sites. 

Locations of fishers which were within 65 m (x triangulation 

error = 1.3 ha) of a boundary between 2 types were classified as 

edge locations. 



RESULTS 

Fishers used 3 habitat types most often through all seasons: 

edge types, upland northern hardwood, and mixed swamp conifer and 

hardwood. Upland conifer, northern sedge meadow, and herbaceous 

types were used least often (Table 1). Upland conifer and sedge 

meadows were used only in summer. Of the 168 edge locations, 

72 (43%) were in mixed swamp conifer and hardwood/upland northern 

hardwood edge types. Swamp conifer/alder thicket edge comprised 

13% (N = 22/168) and upland northern hardwood/alder thicket edge 

11% (N = 19/168) of the edge locations. 

All habitat types were used in summer. Alder thickets were 

used 11.2% of the time then, and upland northern hardwoods wer~ 

used 20.4% of the time. In contrast, upland northern hardwoods 

were used 33.6% of the time in the winter while alder thickets 

were used 2.5% of the time. Frequency of use of other habitat 

types was relatively stable through all seasons. Upland northern 

hardwood and edge were the types used most often during intensive 

radio tracking periods (Table 2). 

DISCUSSION 

The preferred habitat of fishers has been described as spruce 

forests (Hamilton 1943), mixed stands, conifers, and cedar swamps 

(deVos 1952), extensive tracts of mature spruce-fi~ and hardwoods 

(Coulter 1966), wetlands and mixed stands of hardwoods and soft

woods (Kelly 1977), open hardwood forests and lowland spruce-fir, 
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spruce-aspen, and alder (Powell 1978), and coniferous ridges (Raine 1983). 

Kelly (1977) and Leonard (1980) reported fishers often selected 

ecotones between homogeneous forest types. 

Fishers often used areas of interspersion (i.e. edge types) 

probably because prey items were more diverse. Ecotones provide 

better wildlife habitat (Leonard 1933:131, Dasmann 1964:75) because 

they attract species which use both types. Fishers are generalized 

predators of small to medium-sized herbivores (Microtus spp., 

Peromyscus spp., Lepus americanus, Erethizon dorsatum; Powell 1982) 

which occupy many habitat types. Thus, by using those edges between 

types commonly used by their prey, fishers are more likely to 

encounter a more diverse prey base to meet their food requirements. 

Despite the variety of reported habitat preferences, studies 

(deVos 1952, Quick 1953, Coulter 1966, Kelly 1977, Powell 1978) 

agreed that fishers avoided areas lacking overhead cover. Fishers 

used types with little cover (e.g. alder thickets, sedge meadows, 

herbaceous types) more often during summer when deciduous leaves 

provided maximum concealment. Monotypic forests (i.e. upland conifer), 

which provided year-round cover, were not used often probably 

because they lacked structural diversity, thus limiting the number 

of available niches for prey items. 

Percent use of upland northern hardwoods was high in winter 

where less snow cover allowed easier travel (Raine 1983). Also, 

the potential number of den trees, used for protection from severe 

weather, was probably greater in the old-growth, northern hardwood type. 
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Our data indicated fishers most often used areas of high 

canopy closure with potential den sites (climax stage, northern hardwoods), 

areas of high prey diversity (edge types), and habitat commonly used 

by snowshoe hares (mixed swamp conifer and hardwood). 

MANAGEMENT IMPLICATIONS 

Practical approaches to fisher management are limited to 

administrative control of harvest strategies and analysis, such as 

length and dates of seasons, mortality and productivity estimates, 

and population structure characteristics. We feel, however, that 

2 general approaches to improve and preserve fisher habitat can 

be identified. 

Direct Management 

The variety of preferred habitat of fishers indicates that· the 

species is adaptable to available forest types, but large areas of 

continuous overhead cover appear essential. Refuges and other lands 

closed to trapping should be maintained to act as a reservoir to a 

harvested population. Management of refuges should be minimal to 

allow natural succession and disturbance to occur (Temple et al. 1979). 

Silvicultural techniques which allow for a partial canopy 

during reforestation should be implemented in commercial forests. 

Kelly (1977) suggested shelterwood and east-west oriented strip 

cuts in New Hampshire. Shade tolerant species (sugar maple, yellow 

birch, hemlock) can be maintained through uneven age managment by 
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select removal of individual trees or small groups with a cutting 

cycle of 8-12 years (Ohmann 1979). Conifers, where scarce, should 

be preserved to provide additional cover. 

The wetland type most used by fisher (mixed swamp conifer 

8 

and hardwood) is usually managed for timber production on a less 

intensive basis than upland types. The most common harvest technique 

is clear cutting in strips (1-3 chains) or small blocks (about 16 ha) 

followed by slash removal to promote natural seeding (Dawson 1979). 

Clear cuts should be scattered, both spatially and temporally, to 

preserve some overhead cover and create a mosiac of uneven-aged 

lowland forest types. The end result would be a horizontally and 

vertically diverse forest structure that would support a variety of 

prey items while maintaining an adequate degree of canopy closure. 

Snags provide a source of food and shelter for many invertebrates, 

birds, and mammals (Thomas et al. 1979). Fishers are secondary 

cavity users because they use natural cavities or those excavated 

by other species. Although den tree selection was not an objective 

of this study, fishers were found using cavities in large yellow 

birch and maple trees. Den trees already selected by fishers, 

identifiable by winter track observations, should be retained. One 

fisher often denned in a large brush pile within 6 m of a gravel road. 

Brush piles can be created from slash left after cutting, to provide 

den sites for fishers and cover for snowshoe hares and small mammals. 
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Indirect Management 

Fishers benefit from management practices which increase prey 

abundance. The key to an indirect approach is to create a diverse 

forest ecosystem which supports a variety of prey. This can be 

achieved by promoting interspersion where low mobility species can 

meet their life requirements. Shelterwood cuts encourage a patchy 

distribution of uneven-aged tree species and create openings in 

the forest canopy. This promotes understory and shrub layer 

development which provides cover for small mammals and hares. 

Large clearings (> 5 ha) can be planted with a variety of conifers 

around the edge and throughout the opening to provide immediate 

cover for fishers and their prey. Small openings (0.3-0.8 ha) 

9 

should be maintained because they add diversity to the forest and 

increase the variety of wildlife using the area (McCaffery et al. 1981), 

which would result in more prey species for fishers. 
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Table 1. Habitat type at fisher locationsa by seasonal percentages in northern Wisconsin, 1981-1982. 

% occurrence 

% Summer Fall Winter Breeding 
of (May-Aug) (Sep-Nov) (Dec-Feb) (Mar-Apr) study Average, 

Habitat type area N = 98 N = 99 N = 122 N = 223 all seasons 

Swamp conifer 19.3 9.2 4.0 6.6 9.0 7.6 

Swamp hardwood 1.9 2.0 5.1 1.6 0.4 1.9 

Mixed swamp conifer 

and hardwood 12.5 6.1 15.1 12.3 17.9 14.0 
0\ 
0 Alder thickets 11.6 11.2 5.1 2.5 2.7 4.6 

Northern sedge meadow 1.5 2.0 0 1.6 0 0.7 

Upland conifer 1.9 3.1 0 0 0 0.6 

Aspen-birch-conifer 7.1 4.1 7.1 4.1 0.4 3.1 

Upland northern 

hardwood 27.9 20.4 24.2 33.6 32.4 29.0 

Mixed upland northern 

hardwood and spruce-fir 8.1 8.2 8.1 4.9 6.7 6.8 

Herbaceous 8.2 1.0 1.0 0.8 0.4 0.7 

Edge b 32.7 30.3 32.0 30.1 31.0 ...... 
VJ 

a Locations separated by ~ 12 hours; N = 542. 

b Includes area of other habitat types. 



Table 2. Habitat type at fisher locations a recorded during 6 and 24-hour observation periods in 
northern Wisconsin 1981-1982. 

% occurrence 

% Summer Fall Winter Breeding 
of (May-Aug) (Sep-Nov) (Dec-Feb) (Mar-Apr) study Average, 

Habitat type area N = 55 N = 23 N = 60 N = 1 all seasons 

Swamp conifer 19.3 23.6 0 5.0 0 11.5 

Swamp hardwood 1.9 0 0 0 0 0 

Mixed swamp conifer 

0\ 
and hardwood 12.5 14.5 0 1.7 0 6.5 

I--' 

Alder thickets 11.6 1.8 0 0 0 0.7 

Northern sedge meadow 1.5 0 0 0 0 0 

Upland conifer 1.9 3.6 0 0 0 1.4 

Aspen-birch-conifer 7.1 7.3 8.7 8.3 0 7.9 

Upland northern 

hardwood 27.9 7.3 60.9 58.3 0 38.1 

Mixed upland northern 

hardwood and spruce-fir 8.1 5.5 0 1.7 0 2.9 

Herbaceous 8.2 3.6 0 0 0 1.4 

b I--' 

Edge 32.7 30.4 25.0 100.0 29.5 .p. 

a Locations separated by 1 hour; N = 139. 

b 



CONCLUSIONS 

Results from a 1-year study should be interpreted with caution 

since observations recorded could have been due to parameters not 

measured or discussed. I have tried to provide viable explanations 

for the most prominent trends in home range size, movements, and 

habitat use, but fishers comprised a small component of the forest 

community. Their behavior was probably related to some factors 

(e.g. snowshoe hare cycle, fisher population structure, and competition 

from other carnivores) that a 1-year study could not have adequately 

addressed. 

The impetus for the study was the realization that a trapping 

season for fishers in Wisconsin was inevitable, and harvest strategies 

would have to be developed. I feel it would be an advantage to 

interested parties (i.e. trappers and state agencies) if a pamphlet 

describing the goals and purposes of the Wisconsin fisher management 

program was developed. Highlights should include: 

(1) History of the fisher in Wisconsin. A summary of the past and 

present status of the species including reasons for the decline, 

reintroduction program, protected areas, and current research. A map 

defining the boundaries to the FMUs in the Nicolet and Chequamegon 

National Forests should be included. 

(2) Fisher ecology. A brief outline of the life requirements of the 

species, such as overhead cover, den trees, and a diverse prey base. 

The impact of fishers on human interests should be discussed. These 

include its value on the fur market, as a aesthetic, wilderness 

species, its impact on porcupine populations, and its role as a 

predator on game species. 



(3) Season framework. The dates/lengths of the season, methods 

used to develop quotas, and mandatory pelt tagging procedures should 

be outlined. Reference to the opening in Minnesota in 1977 after 

43 years, which was followed by an increasing annual kill and eventual 

closing in 1980, could help explain the susceptibility of fishers 

to overharvest. It is inevitable that not all trappers will be 

successful, and a clearly-stated position covering the rational 

behind the established quota may enhance relations between trappers 

and state agencies. Cooperation between officials and the public may 

also help reduce the illegal harvest which presently exists in the 

state. The purposes of carcass collection should be discussed, and 

procedures for material preservation should be presented. Addresses 

and phone numbers of collection sites should be listed. Safe-release 

techniques for trapped fishers and protected pine martens should also 

be described. Pamphlets could be distributed to trappers throughout 

fisher range when they buy their trapping license. 

The reintroduction of fishers in Wisconsin has taken a considerable 

amount of time, effort, and money. A successful management program 

will require public assistance, and I feel this pamphlet will increase 

awareness and promote cooperation between interested parties. 

Finally, I feel the future research needs for fishers in 

Wisconsin include: 

(1) Analysis of closely monitored season which is evaluated annually. 

This includes analysis of distribution, trapper effort, method of 

take, sex and age composition of the kill, and the impact of various 

season dates and lengths. For example, fishers may be less attracted 

to pre bait sets after deer season when there are gut piles and 

crippled deer in the woods. 



(2) Accumulation of data over several years to adequately address 

the relationship between track counts and density estimates. Other 

methods for estimating populations, such as winter bait surveys 

and scent stations, could also be investigated. 

(3) Specific den tree requirements, including species, minimum 

dbh suitable for use, and snag density required to support a population. 

(4) Impact of illegal harvest on fisher populations, including extent 

of problem, avenues open to violators, and methods to improve 

enforcement. The effects of an open season on the illegal harvest 

should also be addressed. 

(5) Impact of fishers and an open fisher trapping season on the 

pine marten reintroduction program in the Nicolet National Forest. 
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Appendix A. Location of the Monico study area. 

N 

t 
0 1 2 

km 

----MaJor trapping and 
track count rQutes 

U.S. Hwy. 8 

Wis. Hwy. 47 



Appendix B. Fisher data sheet. 

FISHER DATA SHEET 
Date. __________________ __ IN. _____ _ OUT ___ _ 

Fisher No. _______ Sex'---- Age ___ Weight (live, est.) ____ _ 

Left Ear Tag.__ ____ (new, repeat, recapture) Tatto No.(L,R) _________ _ 

Right Ear Tag (new, repeat, recapture) Collar Design,_ __________ _ 

Trap Location: No. _______ County _____ _ Sec ____ T N R E 

Set Description: 

ANESTHETIC: 

Dose ____ _ Time Down. ______ _ 

.
-- rReaction: Time Up ______ _ 

Time Up 

Time Up ______ _ 

Dose ______ _ Time Down. ______ _ 

Dose. ____ _ Time Down. ______ _ 

MEASUREMENTS 

Total length'------- Tail length __________ _ Neck Circum. ___ _ 

Head width. __________ _ Head length'------ Hind foot(L,R) ________ __ 

Canine condition (II erupted, length) ________________________________ _ 

Mammae condition=-----------------------------------------------
Baculum: _________________________________________________ _ 

Sagittal crest/Temporal ridge condition: ____________________ _ 

General condition: ____________________________ __ 

Parasites/Injuries: __________________________________________ _ 

Pelage condition=----------------------------------------------

Distinguishing marks=-------------------------------------

Samples collected: 

Remarks: 

c. ____ _ a!_ __ _ 

d~---- b ___ _ 
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Appendix C. Trapping effort and efficiency. 

Captures per 100 

Trapping period Captures Trap nights trap nights 

Summer 
(11 Aug 1981-4 Sep 1981) 3 458 0.65 

Fall 
(2e Sep 1981-17 oct 1981) 7 354 1.98 

Early Winter 
(11 Dec 1981-31 Jan 1982) 1 578 0.17 

Late Winter 
(1 Feb 1982-19 Mar 1982) 19 626 3.03 

Spring 
(7 Apr 1982-17 Apr 1982) 3 61 4.92 

Total 33 2077 1.59 



Appendix D. Composite home range (ha) of radioed fishers in 

northern Wisconsin, 1981-1982. 

Fisher Sex/Age Tracking period No. locations Home range (ha) 

22 Aug 1981 -
25 Aug 1981 

112 M/Ad. & 79 7,523 
17 Apr 1982 -
25 Jun 1982 

129 M/Ad. 28 Aug 1981 - 26 2,275 23 Dec 1981 

131 M/Juv. 6 Oct 1981 - 68 1,521 21 Mar 1982 

141 M/Juv. 12 Feb 1982 - 83 4,118 26 Aug 1982 

212 F/Ad. 13 Aug 1981 - 193 1,434 20 Apr 1982 

221 F/Juv. 18 Oct 1981 - 16 989 17 Nov 1981 

232 F/Ad. 18 Oct 1981 - 11 188 11 Nov 1981 

242 F/Ad. 7 Feb 1982 - 51 853 5 Apr 1982 

259 F/?? 20 Feb 1982 - 51 529 7 Jun 1982 

262 F/Ad. 25 Feb 1982 - 62 537 25 May 1982 

272 F/Ad. 25 Feb 1982 - 40 391 24 Apr 1982 

281 F/Juv. 27 Feb 1982 - 25 1,090 11 Apr 1982 
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Appendix E. Mean monthly home range (ha) of radioed fishers in northern Wisconsin, 1981-1982. 

(~in parentheses). 

Aug Sep Oct Nov Dec Jan Feb Mar Apr May 

Males 742 1298 250 753 760 2863 2071 
(1) (2) (l) (2) (1) (2) (2) 

Juv. 742 ll27 250 753 760 1566 1319 
(l) (l) (1) (2) (1) (l) (l) 

Ad. 1469 4159 2822 
(l) (1) (l) 

430 766 730 630 598 265 565 469 120 221 Females (1) (1) (l) (2) (l) (1) (2) (6) (4) (2) 

Juv. 466 726 
(l) (1) 

Ad. 430 766 730 794 598 265 565 441 60 12 
(l) (l) (1) (l) (1) (1) (2) (4) (3) (l) 

Unknown 324 301 430 
(1) (l) (l) 

Total 430 766 730 667 1065 258 659 5ll 1034 ll46 
(1) (1) (l) (3) (3) (2) (4) (7) (6) (4) 

Total 

1429 
(ll) 

909 
(8) 

2817 
(3) 

424 
(21) 

596 
(2) 

417 
(16) 

352 
(3) 

770 
(32) 
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Appendix F. Mean percentage overlap of fisher composite home ranges in northern Wisconsin, 1981-1982. 
The number of incidents of each overlap type in parentheses. 

Sex Mean portion (%) of composite home range coinciding with: 

1M 2M 3M 2M & 1F 1M & 1F 2F & 1M 2F 1F 

Male 25 0.1 0.1 8 1.1 1.1 12 
(3) (1) (1) (7) (3) (6) (12) 

59 34 0.3 6 6 15 Female (12) (7) (1) (3) (6) (4) 



Appendix G. Mean elevation (m) at fisher locations in northern 
Wisconsin 1981-1982. 

Males Females Total 
- - -N X N X N X 

Juveniles 108 508 38 502 146 507 

Adults 38 502 286 503 324 503 

Total 170 507 372 504 542 505 



Appendix H. Fisher activity by !-hour time blocks in northern 
Wisconsin, 1981-1982. 

Active locations 

Time Total locations N % 

0000 - 0059 10 3 30 

0100 - 0159 10 3 30 

0200 - 0259 8 2 25 

0300 - 0359 5 2 40 

0400 - 0459 8 5 63 

0500 - 0559 15 8 53 

0600 - 0659 18 9 50 

0700 - 0759 16 9 56 

0800 - 0859 30 8 27 

0900 - 0959 58 17 29 

1000 - 1059 67 18 ' 27 

1100 - 1159 80 20 25 

1200 - 1259 87 13 15 

1300 - 1359 83 15 18 

1400 - 1459 61 12 20 

1500 - 1559 41 5 12 

1600 - 1659 32 4 13 

1700 - 1759 30 12 40 

1800 - 1859 19 9 47 

1900 - 1959 15 9 60 

2000 - 2059 16 9 56 

2100 - 2159 13 7 54 

2200 - 2259 10 5 50 

2300 - 2359 7 6 86 

Total 739 210 28 



Appendix I. Pad dimensions measured on fisher fore and hindpaws. 
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Appendix J. Activity and movements (km) of fishers during 6 and 

24-hour observation periods in northern Wisconsin, 1981-1982. 

Bars denote active periods. 
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012!45& 
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Appendix K. Mean daily movements (km), by month, of 13 radioed fishers in northern 

Wisconsin, 1981-1982. (Number of recorded movements in parentheses). 

Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jyn Total 

Males 2.30 1.34 2.02 0.88 2.03 1.91 2.20 2.77 2.71 2.21 
(1) (4) (15) (3) (13) (10) (8) (24) (5) (83) 

Juv. 2.30 2.20 1.59 0.88 2.03 1.91 1.03 2.34 1.35 1.87 
(1) (2) (9) (3) (13) (10) (3) (10) (1) (52) 

Ad. 2.90 3.08 3.05 3.04 
(5) (14) (4) (23) 

-...) 
I.J1 1.42 2.04 1.99 1.02 1.39 0.43 1.80 1.38 0.68 0.75 1.27 Females (11) (12) (8) (15) (11) (6) (21) (74) (39) (12) (209) 

Juv. 3.05 0.73 2.45 2.11 1.86 
(1) (4) (1) (11) (17) 

Ad. 1.42 2.04 1.84 1.12 1.39 0.43 1.84 1.29 0.44 0.24 1.19 
(11) (12) (7) (11) (11) (6) (19) (53) (33) (8) (171) 

Total 1.42 2.04 2.02 1.08 1. 75 0.58 1.89 1.44 0.94 2.10 2.71 1.54 
(11) (12) (9) (19) (26) (9) (34) (84) (47) (36) (5) (292) 



Appendix L. 

Wisconsin, 

Males 

Juv. 

Ad. 

-....) 
0\ 

Females 

Juv. 

Ad. 

Total 

Mean daily movements (km), by season, of 13 radioed fishers in northern 

1981-1982. 

Summer 
(May-Aug) 

2.76 
(29) 

2.25 
(11) 

3.08 
(18) 

1.07 
(23) 

0.93 
(19) 

2.01 
(52) 

(Number of recorded movements in parentheses). 

Fall 
(Sep-Nov) 

1.53 
(5) 

2.23 
(3) 

1.59 
(35) 

1.19 
(5) 

1.66 
(30) 

1.58 
(40) 

Winter 
(Dec-Feb) 

1.92 
(31) 

1. 73 
(25) 

1.46 
(38) 

2.45 
(1) 

1.47 
(36) 

1.67 
(69) 

Breeding 
(Mar-Apr) 

2.04 
(18) 

1. 70 
(13) 

2.90 
(5) 

1.14 
(113) 

2.11 
(11) 

0.96 
(86) 

1.26 
(131) 

Total 

2.21 
(83) 

1.87 
(52) 

3.04 
(23) 

1.27 
(209) 

1.86 
(17) 

1.19 
(171) 

1.54 
(292) 



Appendix M. Habitats at edge locationsa for 13 fishers in northern 
Wisconsin 1981-1982. 

Summer Fall 
(May-Aug) (Sep-Nov) 

Habitats 

Upland northern hard
wood/upland conifer 

Upland northern 
hardwood/herbaceous 

Swamp conifer/alder 

Alder/northern 
sedge meadow 

Swamp conifer/ 
swamp hardwood 

Mixed upland northern 
hardwood and spruce
fir/mixed swamp conifer 

N = 32 N = 30 

18.8 6.6 

16.7 

12.5 16.7 

12.5 13.3 

and hardwood 37.5 26.6 

Upland northern 
hardwood/alder 

Mixed swamp conifer 
and hardwood/herbaceous 

Alder/herbaceous 

12.5 10.0 

10.0 

6.2 

% occurrence 

Winter Breeding 
(Dec-Feb) (Mar-Apr) 

N = 39 N = 67 

10.2 4.4 

7.7 7.5 

10.2 13.4 

1.5 

5.1 9.0 

60.0 43.3 

5.1 14.9 

2.6 3.0 

3.0 

Average, 
all seasons 

8.9 

7.7 

13.1 

0.6 

9.5 

42.9 

11.3 

3.6 

2.4 

alocations within 65 m of a boundary between 2 habitat types; N = 168. 
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Appendix N. Range of the fisher in Wisconsin, 198la. 

RANGE OF THE FISHER IN WISCONSIN - 1981 

KEY = 

COMMON 

l.ESS COMMON 

RIIR£ 

W.A.CREED I Bl 

a Reproduced with permission from W.A. Creed, Wisconsin Department 

of.Natural Resources. 
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