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Cover: Bernie Bradle (retired DNR wildlife mtlnager) with first fisher caught accidentally by 
a predator trapper during the winter of 1957-58 in Forest County, Wisconsin . Photo: DNR 

ABSTRACT 
Fishers (Martes pennanti) were extirpated in Wisconsin d-uring the early 1900's and reintro
duced into the state during 1956-67. All dry-land trapping was prohibited near the 2 release 
sites to protect the fishers from accidental trapping losses. This reintroduced fisher popula
tion was studied from 1976-91 to develop appropriate habitat and harvest management 
strategies. Most of the field activities for this study were conducted in eastern Oneida County 
at a 70.5 rnile2 site (Monico Study Area) and a nearby 30.5 rnile2 site (Enterprise Study Area). 

Twenty-three fishers were radio-collared during' 198.1-83. These fishers were located 1,666 
times (mean = 72locations/fisher), and mean annual home ranges were 15.3 rnile2 for males 
and 3.2' rnile2 for females. Home ranges of males were largest during spring (9.7 rnile2) while 
those of females were largest in fall (2.8 rnile2) . Substantial overlapping of home ranges 
occurred, most of which (67%) involved juvenile males. 

Mean daily distances moved by males (1 .4 miles) was greater than by females (0.8 mile). 
Fishers moved farther in summer than in fall or winter, and during the night than day. Snow-
fall and snow depths > 18 inches hindered fisher movements. _ 

Fishers most often used dosed-canopy, forested areas. Most forest types were used in 
proportion to their availability, but lowland mixed types were used more than expected 
while lowland conifer and shrub types were avoided. Interspersion of forest types provided 
high prey diversity and abundance. 

Fisher abundance increased dramatically during the study period. In 1975, fishers were 
considered common only near the release sites. ·By 1988, they had expanded their range, and 
were well established in all areas with suitable habitat. Numbers of fisher tracks observed 
on winter track counts increased from 0.93 tracks/10-mile transect in 1977 to 3.10 in 1990, 
and the percentage of transects with fisher tracks present increased from 23% to 72%. 

A conservative fisher trapping season was initiated in 1985 with about 300 animals har
vested annually in the last 4 study years. Carcasses obtained from 919 fishers harvested 
during 1985-89 showed a sex ratio of near 50:50 and a mean age of 1.9 years. Calculated mean 
annual mortality rate was 46%, based on life table analyses. Pregnancy rates were 59% for 
yearlings and 81% for adults, and mean litter sizes were 2.13 for yearlings and 2.55 for adults. 

The statewide fisher population was estimated by comparing the frequency of tracks on 
the statewide surveys to that observed on the Monico Study Area during 1981-83, which 
represented a "known" density of fishers. This provided a density estimate of 1 fisher /2.5 
rnile2 or a total population of 6,000 fishers in 1991. We incorporated Wisconsin's harvest, 
age, and reproductive data into Minnesota's Furbearer Population Model. The resulting 
simulation showed the fisher population increased from 2,650 animals in 1977 to 6,000 in 
1991, a trend similar to that suggested by the statewide track counts. It was estimated that 
the present population could withstand annual harvests up to 900 fishers. 

Major management recommendations include further standardization of the statewide 
track counts, periodic updating of the fisher distribution map, continued refinement of 
the population model, lengthening the trapping season, and allowing trappers to take 
> 1 fisher I year. 

Key Words: Fisher, Martes pennanti, fisher population monitoring, fisher reintroduction, 
fisher habitat, telemetry, fisher movements, fisher distribution, fisher harvest strategies. 
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Dedication 
The authors dedicate this publication to the 
memory of Ned C. Norton who died June 
20, 1993 at the age of 43 from Lou Gehrig's 
disease. We first met Ned in 1975 when he 
became involved in our bear research project 
as an M.S. candidate at the University of 
Wisconsin-Stevens Point. Since then we 
have known Ned as a student, co-worker, 
peer, and, most importantly, as a friend. 
We miss his enthusiasm, dedication, and 
tremendous sense of humor. 

INTRODUCTION 
The fisher (Martes pennanti) is one of the largest members of the weasel family. Males are 30-40 
inches long (including the tail) and weigh 7-15lbs. Females are about 2/3 as long and weigh 
about 1/2 as much. Their fur is usually dark brown to black with silver tipped hairs on the head 
and shoulders. Most fishers have irregular white markings on the throat and underparts. They 
are well-known as efficient predators on porcupines (Erethizon dorsatum) (Seton 1929, 
Schoonmaker 1938, Hamilton 1943). 

Historically, fishers were common in most forested areas of Wisconsin (Jackson 1961), occur
ring as far south as Jefferson and Milwaukee Counties as late as 1852 (Schorger 1942). Extensive 
logging, wildfires, and unregulated trapping drastically reduced the fisher population in the early 
1900s. Legal protection was given to the fisher in 1921, but their numbers continued to decline. 
The last verified observation of a native fisher in Wisconsin occurred in 1932 (Hine et al. 1975). 

The U.S. Forest Service and the Wisconsin Conservation Department, now the Wisconsin 
Department of Natural Resources (DNR), cooperated to reestablish a fisher population during 
1956-67 (Petersen et al. 1977). The main objective of this effort was to reduce the extensive dam
age to timber by porcupines (Olson 1966). Prior studies showed a decline in porcupine abun
dance with expanding fisher populations in New York (Hamilton and Cook 1955) and New 
Hampshire (Hamilton 1957). Sixty fishers (36 males, 24 females) from New York and Minnesota 
were released into the Nicolet National Forest during 1956-63, and 60 (30 males, 30 females) from 
Minnesota were released into the Chequamegon National Forest during 1966-67. "Fisher 
Management Areas" of 220,000 acres in the Chequamegon National Forest and 120,000 acres in 
the Nicolet National Forest were established (Fig. 1). Dry-land trapping was prohibited on these 
areas to reduce accidental trapping losses. 
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fr:vine et aL (1962) summarized fisher observations 
recorded soon after the releases on the Nicolet National 
Forest. They concluded that fjshers were surviving in the 
area, but that most were still within a 30-mile radius of the 
release sites, and that there was still no positive proof that 
fishers were reproducing in the area. They felt "guarded 
optimism" abou t the success of the reintroduction. 

Irvine et aJ . (1964) reported circumstantial evidence that 
fishers were reproducing in the area. They felt it was still 
premature to state that the releases were a success because 
they questioned whether or not the fishers could with
stand unrestricted predator trapping and a bounty system 
outside of the closed area. 

The fisher reintroduction was successful. Petersen 
et al. (1977) reported that fishers occurred throughout the 
northern qua rte r of Wisconsin by 1975 and were well 
established in 2 relatively small areas near the release sites. 
By 1981 fishers occupied all of the Northern Forest region 
but were common in only 1/3 of this area (Pils et aJ. 1983). 

Considerable interest in establishing a fisher trapping 
season developed as fishers became more abundant and 

Fig ure 1. Wisconsin's Northern Forest nnd Fisher Mnnnxenu' nl 
Areas. 

Mnle fisher kit found stranded inn mud puddle i11 Mny, 1962 !lll 

the Nicolet National Forest. This provided some of lilefirsl proof 
of reproduction in the newly introduced fisher populnlio11. 

3 

0 

·~ -, 
!o-



widespread. During the mid-1970's many fishers were 
being caught accidentally in traps set for other species. An 
experimental fisher trapping season was held in 1985 after 
much discussion within the DNR, with the public, and 
with several state and federal wildlife agencies. 

The inaugural season was designed to prevent any 
possibility of overharvest. An 11-day (December 1-11) 
season was held in 3 relatively small areas with high 
fisher densities (Fig. 2). The season bag limit was 1, and 
only 300 harvest permits were issued. A heavy snowfall 
(15" +) just 2 days prior to the season severely restricted 
access, and only 38 fishers were registered (Table 1). The 
1986 fisher season followed the same format, and 98 fish
ers were harvested. More harvest permits were issued in 
1987 (904) and 1988 (927) resulting in harvests of 308 and 
260 fishers, respectively. 

The area open to fisher trapping was expanded in 1989 
to include most of the fisher range. There were 1,486 har
vest permits issued and 334 fishers were trapped. In 1990, 
the number of harvest permits issued was increased to 
2,450 in hopes of harvesting about 700 fishers, but only 
339 were taken. 

Questionnaires sent to harvest permit recipients from 
1985-88 showed that a substantial proportion of them did 
not trap for fishers (Fruth and Pils 1985, Vander Hayden 
and Pils 1986, Cleven and Pils 1987, Pils et al. 1988). The 
proportion not trapping ranged from 47% in 1985 to 23% 
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Figure 2. Fisher trapping zones 
and harvests in Wisconsin, 
1985-90. 

in 1988. Success rates for those who did trap for fishers 
during this period ranged from 24% in 1985 to 55% in 1987. 

This study began in 1981 after fisher numbers had 
increased and interest had developed in establishing a 
trapping season. This report covers data collected through 
1991 and includes file data from 1976-80. The objectives 
of this study were to: (1) determine fisher densities and 
potential harvest rates in Wisconsin; (2) develop a popu
lation model and monitoring system; and (3) establish 
appropriate harvest strategies. Fisher home ranges, move
ments, and seasonal habitat use also were examined. 
The study was designed to assure a safe harvest of fisher 
and a mechanism for quick adjustment in trapping regu
lations if the population began to decline. Powell's 1982 
study of fisher ecology and other published literature 
were used to develop study methods. 

Table 1. Fisher harvests in Wisconsin, 1985-90. 

No. of Harvest 
No. Fishers Harvested 

Year Permits Issued Males Females Unknown Total 

1985 300 19 16 3 38 
1986 300 47 51 0 98 
1987 904 145 162 1 308 
1988 927 127 132 1 260 
1989 1,486 179 155 0 334 
1990 2,450 187 151 1 339 



STUDY AREAS 
Wisconsin's fishers reside almost exclusively 
within the Northern Forest region of the state 
(Fig. 1). This area (>15,000 mile2) lies 45-47° 
North latitude and is about 90% forested 
(McCaffery 1986). Upland and lowland soil 
areas are well distributed with lowlands 
comprising about 20% of the area. About 
35% of the forest is publicly owned, and most 
of the forest was logged and/ or burned 
between 1890 and 1940. 

The Monico Study Area (MSA) and the 
Enterprise Study Area (ESA) were chosen for 
the intensive portion of this study because 
they were readily available, were representa
tive of the fisher range in Wisconsin, and we 
had some data collected previously from 
them on fisher populations. Both are located 
in east central Oneida County (Fig. 3). 

The 70.5-mile2 MSA is typical of much of 
Wisconsin's fisher range. Consolidated 
Papers, Inc. owns most of the area and inten
sively manages it for timber production. The 
area is open to the public for hunting, fishing 
and trapping. Elevations on the MSA range 
from 1584-1748 ft. The topography is charac
terized by ridges running southwest to north
east, separated by large, continuous blocks of 
wetland forest types. 

Tree species commonly associated with 
the uplands included birch (Betula spp.), 
maple (Acer spp.), quaking aspen (Populus 
tremuloides), balsam fir (Abies balsamea), and 
white spruce (Picea glauca). Basswood (Tilia 
americana), hemlock (Tsuga canadensis), iron
wood (Ostrya virginiana), and white ash 
(Fraxinus americana) also were present. Low
land conifers contained black spruce (P. 
mariana), northern white cedar (Thuja occiden
talis), and tamarack (Larix laricina). Lowland 
hardwoods included American elm (Ulmus 
americana), black ash (F. nigra), and maple. 
Shrubs, mainly speckled alder (Alnus rugosa) 
and willow (Salix spp.) were common near 
lakes and streams. Curtis (1971) described 
the vegetation native to this region. 

Mean temperatures range from 13 Fin 
January to 68 Fin July, and annual snowfall 
averages 59 inches (Wisconsin Statistical 
Reporting Service 1967). The economy of the 
locality is based on wood-product industries 
and tourism. 

The 36 mile2 ESA is located approximately 
15 miles southwest of the MSA and comprises 
the Enterprise portion of the Oneida County 
Forest. Forest types, topography, and climate 
are very similar to those on the MSA. Most 
(99%) of the land is publicly owned and man
aged for timber production and recreation. 

Indicates major trapping 
and track count routes 
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Figure 3. Locations of the Monico and Enterprise Study Areas. 
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METHODS 

Capture and Handling Techniques 
Trapping was cond ucted on the MSA from 1 August 
1981 to 19 February 1982 and from 28 September to 
17 November 1982. Fishers were captured in single-door 
live traps (Models No. 108 and 207.5, Tomahawk Live 
Trap Co., Tomahawk, Wl). 1 Meat trimmings were used 
as btl it, and putrefied fi sh, anise extract, and commercial 
fisher lures were used at times to help attract the animals. 
Traps were placed in cubby sets a t 0.5-1.0 mile intervals 
in areas where fi sher tmcks had been observed or which 
appeared attrnctive to fi shers. 

fois hcrs ca ptureci in fa ll and summer were processed in 
th~ fie ld, but those caught during winter were handled 
inside to prevent hypothermia. Ketamine hydrochloride 
(10 mg/ lb) was used to immobilize fis hers and was 
injected us ing a 3cc sy ringe while fi shers were in the 
trap. If needed, a second, smaller dose was adminis tered 
to induce or maintain anesthesia. Fishers were sexed 
and weighed, and a lower first premolar was extracted 
for aging. Teeth were X-rayed to identHy juveniles by the 
presence of an open foramen (Kuelu1 and Berg 1981 ), and 
older animals were aged by counting annuli in the 
cementum (Strickland et al. 1982a). A numbered metal 
tag (Wingband Style 898, National Band and Tag Co., 
Newport, KY) was placed in each ear. 

Radio Tracking 
Fishers were fitted with neck-mounted transmitters in the 
151 MHz range. Transmitters used in 1981-82 (Model SB2, 
AVM Ins trument Co., Trinity, CA) we1·e equipped with 
internal loop antennas and those used in 1982-83 (Model 
52135, Tclonics, Mesa, AZ) had whip antennas. Collar cir
cumference averaged 7.1 inch(!S for females and 9.4 inches 
for males. Complete radio packages weighed 57-67 g . 

Fisher~ were cnetum l ;, bnited live-t-raps conceale-d in cubl1ies. 

Fishers were located wi th an AVM Model LA12 
receiver (AVM Instrument Cu., Dublin, CA) and a V<'hicle
mountcd, 8-clemcnt Yagi antenna (Model 208, Tel ex 
Communications, Inc., Minneapolis, MN). Locations 
were cons idered acceptable when angles at the intersec
tion of ~2 bearings were 90" ± 30°. We monitored fishers 
in 8-hour, rotating shifts, and attempted to locate each 
animal a t least once each day. Fisher activity patterns 
were determined by occasiona lly monitoring individual 
fishers continuously for 6- or 24-hour periods. Activity 
wa s determined by fluctuations in s ignal strength as 
animals moved. 

Home ranges were determined by the minimum con
vex po lygon method (Mohr 1947, Southwood 1966) 
excluding irregu lar mowments (Burt 1943) and calculated 
with the computer program TELEM (Koehln 1980). Home 
ranges were analyzed by month and by climatic !>easons 
of fall (October-November), winter (December-February), 
spring (March-May), and summer (June-September). 
Annue~l home range was defined as the area enclosed by 
all radio loca tions (m inimum convex polygon) for an 
individual fisher during a year. 

Habitat components within home ranges of fishers were 
identified from Wisconsin Wetland Habitat Inventory 
aer ial photos (1 :24,000) and consolidated into 6 major 
types: upland, lowland conifer, lowland hardwood, low
land mixed, shrub, and edge (200 ft on each s ide of a bor
der between major habitat types). Availability of habitat 
types within the study area was determined by sampling 
random points (Marcum and Loftsgaarden 1980). Fisher 
selection or avoidance of habitat types was dete rmined 
using the z-s tatis ti c (Neu et al. 1974, Marcum and 
Loftsgaarden 1980, Byers et al. 1984). Johnso n (1984) 
described our radio tracking and habitat classifi ca tion 
procedures in greater detail. 

An llllmobilized fislll'r just prior to being radio-collared. 

I Usc of prod ucl n;"lm<.:~ docs not constitute endorsement by th~.! Wisconsin Dcparl111Cnl l'f Nilturnl Resourcl! .... 
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Track Counts 
Track counts were initiated during December 1976 along 
routes bisecting the MSA and the ESA (Fig. 3) to docu
ment trends in fisher and other furbearer populations 
(Appendix A). Tracks were counted about 24 hours after 
a snowfall, and the distance surveyed each time depended 
upon road conditions and time available. Routes were 
driven with a 4-wheel-drive vehicle with 2 observers 
including the driver. Multiple crossings by the same ani
mal were counted once. Generally, tracks <1 I 4 mile 
apart were considered to be made by the same animal. 

Prior to 1986, track counts were conducted whenever 
snow conditions and time permitted. Beginning in 1986, 
3 track counts were conducted in these areas each winter, 
generally before snow depths exceeded 12 inches. 

Similar, but more standardized, track counts were 
begun during the winter of 1977-78 along 2, 10-mile tran
sects in each of the 18 counties comprising the potential 
fisher range (Appendix B). Transects were selected and 
surveyed by wildlife management personnel stationed in 
those counties. 

Wildlife personnel were instructed to select 2 perma
nent transects in each county along lightly-traveled roads 
through stands of mixed aspen, alder, and conifers. Large 
areas of unbroken hardwoods and pine were avoided, 
and transects were >10 miles apart. Track counts were 
conducted the first or second day after a snowfall during 
early winter (November-December) before roads became 
impassable and furbearer movement was inhibited. 
Counts conducted 2 days after a snowfall were halved 
for comparison with 1-day counts. These track counts 
were conducted only once each winter. 

DNR Questionnaire 
A Mammal Observation Questionnaire was sent each 
summer to all DNR field personnel requesting that they 
report numbers of 10 mammal species of special interest 
(including fishers) they had observed during the past 12 
months. Numbers of observers and numbers of animals 
observed in each county were tabulated annually. 

Determination of Fisher Range 
DNR wildlife managers in northern Wisconsin were con
tacted in 1981 to update the fisher distribution map pre
pared by Petersen et al. (1977). Managers were provided 
a copy of that map, a summary of the furbearer track 
counts conducted to date (Thompson 1981), and a map 
showing locations where trappers reported accidentally 
catching fishers. They used these background materials 
and their personal knowledge of fisher distribution to 
delineate areas where they felt fishers were common 

(~1 per 4 mile2), less common (1 per 4-8 mile2), or rare 
(<1 per 8 mile2). These maps were collated into a state
wide distribution map and returned to the managers for 
review. USGS topographical maps and additional discus
sions with wildlife managers helped delineate areas with 
similar fisher densities. Similar procedures were used to 
document the distribution and densities of fishers in 1988. 

Carcass Collections and Analyses 
Successful trappers were required to register their fisher 
at a DNR station and surrender the carcass at that time. 
The sex, date of harvest, and harvest zone were recorded 
for each carcass, and a canine tooth was extracted and 
sent to Univ. Wis.-Stevens Point for age determination. 
Ages were tabulated by year class and sex and analyzed 
following life-table procedures described by Allee et al. 
(1949) and Caughley (1966). Female reproductive tracts 
were stored in 10% formalin until ovaries were hand
sectioned and corpora lutea were counted (Wright and 
Coulter 1967). 

In this study, the term "juveniles" refers to radio
collared fishers followed during the period they were 
0.5 -1.5 years old. The term "kits" refers to fishers har

vested during their first fall (<1 year old). 

Population Estimation and 
Modeling 
Fisher densities were calculated for the MSA using cap
ture/recapture ratios (Schnabel1938) and home ranges 
of radioed fishers. The statewide fisher population was 
estimated by comparing the frequency of tracks on the 
statewide surveys to that observed on the Monico Study 
Area during 1981-83, which represented a "known" den
sity of fishers. We also incorporated our data into the 
furbearer population model developed by the Minnesota 
DNR (Berg and Kuehn 1989) to estimate Wisconsin's 
fisher population. That model has been used for fisher, 
marten (Martes americana), bobcat (Felis rufus), coyote 
(Canis latrans), and otter (Lutra canadensis) and has been 
accepted by 11 other states. 

Data used included: (1) registration totals; (2) sex 
ratios of kits, yearlings, and adults; (3) pregnancy rates 
and inutero litter sizes for yearling and adult females; 
and (4) estimated non-harvest mortalities. Numbers of 
fishers in the starting population were adjusted in each 
run to determine which estimate produced population 
trends that matched most closely our other population 
data. The model then allowed us to simulate the impacts 
of various harvest strategies on the fisher population. 
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RESULTS AND DISCUSSION 

Trapping and Handling Efficiency 
We captured 31 fishers a total of 80 times on the MSA 
during 1981-82. These included 9 juvenile and 10 adult 
males, and 5 juvenile and 7 adult females (Table 2). 
Females weighed 4.7-6.0 lb, and males 9.0-15.0 lb. 

Table 2. Sex and age classes of fishers at first capture on the Monico 
Study Area, 1981-82. 

Trapping success varied among trapping periods 
(Table 3). Overall trapping success during 11 August 81 
to 1 February 82 averaged 1.5 captures/100 trapnights, 
but was best during the September-October and February
March periods. Deep snow and extreme cold severely 
reduced success in December and January. 

Age Class Males Females 

Juv. 9 5 
1 4 2 
2 0 3 
3 2 1 
4 2 1 

Totals 19* 12 

• Ages not obtained for 2 adult males. 

All Fishers 

14 
6 
3 
3 
3 

31 

Trapping success was much higher during 28 September-
17 November 82 (6.8 captures/100 trapnights) because 
we were more familiar with fisher habitat and movements 
on the MSA. Arthur (1988) reported 0.4 captures/100 
trapnights while live-trapping fishers in Maine. 

Table 3. Trapping effort and efficiency on the Monico Study Area, 
1981-82. 

No major problems were encountered with the use of 
ketamine hydrochloride for anesthetization. Fishers were 
immobilized about 2.5 min after injection and remained 
so for about 40 min, similar to results reported in Maine 
(Arthur 1988). No fishers died due to handling, and no 
serious trap injuries were observed. 

No.of No.Of 
Trapping Period Trap-Nights Captures 

Captures/100 
Trap-Nights 

Rigid live-traps were more reliable than those designed 
to collapse for transportation and storage. Two fishers 
escaped from collapsible traps when fasteners failed or 
were undone. Fasteners should be crimped tight when 
using collapsible traps. 

Steck (1990) found that fishers could be live-trapped 
quite easily in December and January (when our success 

11 Aug 1981-4 Sep 1981 459 3 
28 Sep 1981- 17 Oct 1981 359 7 
11 Dec 1981-31 Jan 1982 578 1 
1 Feb 1982-19 Feb 1982 626 19 

28 Sep 1982- 19 Oct 1982 
1 Nov 1982 -17 Nov 1982 

All Trapping Periods 

279 
451 

1,752 

29 
30 

80 

0.7 
1.9 
0.2 
3.0 

7.2 
6.7 

2.9 

was poorest) if traps were cleaned thoroughly 
and any tainted snow was removed from the 
trap site after each capture. This was not neces
sary during September-November and 
February, but these precautions should be con
sidered when trapping during mid-winter. 
Fishers might be more wary of other fishers at 
this time of year. 

Table 4. Annual home range of fishers on the Monico Study Area, 1981-83. 

Home Ranges 
Annual Home Ranges 

We located 23 fishers 1,666 times (mean= 72 
locations I fisher, range 11-193) over a period 
averaging 163 days/fisher (range 25-237) during 
August 1981-August 1983. No males were avail
able for radio tracking during August, 
September, and October 1981, and June, July, 
August, and September 1982. No females had 
functional radio-collars during June, July, 
August, and September 1982. 

Males had larger (t = 2.38, P > 0.1) annual 
home ranges than females (15.3 vs. 3.2 mile2), 

and the annual home range within sexes was 
similar for juveniles and adults (Table 4). The 
smaller size (Kelly 1977), bioenergetics (McNab 
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Year 

1981-82 
No. fishers 
Mean no. locations .. 
Area 

Mile2 

SD 

1982-83 
No. fishers 
Mean no. locations 
Area 

Mile2 

SD 

Combined 
No. fishers 
Mean no. locations 
Area 

Mile2 

SD 

Juv. 

2 
76 

10.9 
7.1 

4 
64 

16.9 
7.3 

6 
68 

15.1 
7.6 

Males 

Adult 

2 
53 

19.3 
13.8 

2 
103 

12.5 
1.0 

4 
78 

15.7 
9.1 

Females 

All Juv. Adult Unk. 

4' 2 5 1 
64 21 71 51 

15.1 4.0 2.6• 2.0 
10.2 0.3 1.9 

6 1 4 0 
77 64 100 

15.4 2.8 3.8 
6.1 2.0 

10 3 9 1 
72 35 84 51 

15.3 3.6 3.2 2.0 
7.7 0.7 1.9 

• One juvenile male was located only 4 times and is not included. 
•• Mean number of radio locations used to determine home range. 

All 

8 
56 

2.9 
1.6 

5 
92 

3.6 
1.8 

13 
70 

3.2 
1.6 

• One adult female was located only 11 times and its home range 
calculated from those 11 locations (0.7 mile2) was by far the smallest. 



1963, Powell and Leonard 1983), and maternal responsi
bilities (Strickland et al. 1982b, Powell1982) of females 
probably limited their home ranges. 

Arthur et al. (1989a) reported home ranges of Maine 
fishers during May-January to be 9.8 mile2 for males and 
4.7 mile2 for females. Kelly (1977) reported home ranges 
of fishers in New Hampshire to be about 8 mile2 for adult 
males, 10 mile2 for juvenile males, and 6 mile2 for females, 
but only 1 home range included movements during the 
breeding season. Two juvenile female fishers in Manitoba 
had winter home ranges of 8 mile2 from 45 locations in 
64 days, and 6 mile2 from 25 locations in 24 days (Raine 
1982). Powell (1982) calculated home ranges to be 6-13.5 
mile2 for 1 female and 3 males in northern Michigan. 
The home ranges of 3 adult males in California averaged 
5.4 mile2

, but only 1 of these was monitored during win
ter (Bucket al. 1979). Reported differences in home 
range size probably reflected habitat quality and incon
sistencies in seasons when fishers were monitored (see 
"Seasonal Home Ranges"). 

Seasonal Horne Ranges 
Home ranges of males were largest during winter (8.4 
mile2) and spring (9.7 mile2) while those of females were 
largest during fall (2.8 mile2) (Fig. 4, Table 5). Home 
ranges of both sexes were smallest during summer, prob
ably reflecting higher prey abundance. 

Small home ranges of females during April-July prob
ably reflected abundant food, their inability to travel far 
with a litter, and their reluctance to travel far from the 
den. Larger home ranges of females in fall may have 
reflected independence from their litter and juvenile dis
persal. Juvenile fishers disperse during late summer or 
early fall (Douglas and Strickland 1987). The large fall 
home range of 1 juvenile female (8.3 mile2) increased the 
mean for all. 

Male home ranges were largest during February-May. 
Breeding activity begins in February with long move
ments by males searching for receptive females (Leonard 
1980). Breeding usually occurs during late March or 
April (Douglas and Strickland 1987) within 10 days after 
parturition (Powell1982). 

Horne Range Overlap 
In 1981-82,4 males shared a mean of 16% of the area of 
their annual home ranges with other males and 17% with 
females (Fig. 5). The 8 radio-collared females shared a 
mean 15% of their annual home ranges with other females 
and 47% with 1 or more males. Monthly home ranges for 
~2 fishers were available for November-December, 1981 
and February-May, 1982, but overlap was observed only 
during the breeding season. 

Six of 12 fishers occasionally shared home ranges in 
1982-83 (Table 6, Fig. 6). Juveniles were involved in 81% 
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Figure 4. Mean monthly home ranges of 23 fishers on the Monico 
Study Area, 1981-83. 

Table 5. Mean seasonal home ranges ( mile2) of fishers on the 
Monico Study Area, 1981-83. 

Fall Winter Spring Summer 

N" Area N Area N Area N Area 

Males 6 3.7 6 8.4 4 9.7 4 2.7"" 
Females 6 2.8 5 2.1 4 2.2 2 1.1 
Juveniles 6 4.3 5 7.5 2 10.0 2 1.8 
Adults 6 2.2 6 3.9 6 4.6 4 2.3 
All 12 3.2 11 5.6 8 5.9 6 2.1 

* N = Sample Size. 
** Data available for only July. 

of the locations in another fisher's home range, and most 
( 67%) overlapping of home ranges involved juvenile males. 
Male home ranges overlapped 10 times more often than 
did those of females. Adult ranges overlapped only 
10 times, none of which occurred between adult females. 

The areas shared by males in 1982-83 comprised 35% 
of their annual home range, while those shared by 
females comprised 80% of theirs. Of the 52 times fishers 
were located within another fisher's home range, 58% 
were between sexes. Those shared areas comprised 13% 
of the male and 69% of the female home ranges. 

Of the 21 times adult fishers were located in another 
adult's home range, 17 occurred between males and 
females (4 in winter, 7 in spring, 2 in slimmer, 4 in fall). 
Only 4 instances of intrasexual overlap occurred between 
adults. It involved 2 males in spring and summer. 

Overlap of home ranges by fishers has been docu
mented previously (de Vos 1952, Coulter 1966, Kelly 1977, 
Bucket al. 1979, Leonard 1980, Powell1982, Raine 1982, 
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Figure 5. Composite home ranges of radio-collared fishers on the Monico Study Area, 
1981-82. 

Figure 6. Composite home ranges of radio-collared fishers on the Monico Study Area, 
1982-83. 
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Arthur et al. 1989a). Our data, and 
those of Arthur et al. (1989a), suggest 
males are territorial against males 
and females against females. Powell 
(1979) reviewed studies supporting 
this pattern in other mustelids. 

Most overlap occurred during 
spring and fall1982. Juvenile dis
persal in late summer and fall 
(Powell1982, Strickland et al. 1982b), 
and more movement by males dur
ing the breeding season probably 
increased the overlap during these 
seasons. 

Movements 
Daily Movements 

The average time elapsed between 
739 locations of 13 fishers observed 
during August 1981-August 1982 
was 23.2 hours (range 12-37). The 
mean daily distance moved by males 
(1.4 miles) was longer (t =6.17, 
P < 0.001) than for females (0.8 miles) 
(Table 7). Differences in mean daily 
movements also existed between 
age classes (t =2.91, P < 0.01) and 
among sex/ age classes (f = 20.21, 
P < 0.001). Adult males moved far
ther (P < 0.05) each day than any 
other sex/ age class. 

Mean daily movements differed 
by month (Fig. 7). The mean daily 
distance traveled by males was low
est in January (0.6 miles), but was rel
atively stable (1.3-1.7 miles) during 
the rest of the year. Mean daily 
movements of females were also 
lowest in January (0.3 miles), and 
ranged from 0.9-1.3 miles during 
February-March and August
December. Mobility of adult females 
during April-May was probably 
restricted by new-born kits. 
Reduced daily movements of both 
sexes during November probably 
were caused by human activity and 
the abundance of carrion (unrecov
ered dead deer and gut piles) result
ing from the firearm deer season. 

Maximum distances moved in 
1 night were 4.6 miles for adult 
males, 2.9 miles for adult females, 
2.8 miles for juvenile males, and 2.0 
miles for juvenile females. 



DeVos (1952) reported 1 fisher traveled 60 miles in 
3 days in Ontario. In Michigan, fishers often traveled 
about 3 miles daily with perhaps 1 or 2 rest periods 
(Powell1982). Trappers reported that fishers traveled 
irregular circuits 40-100 miles long and 8-20 miles wide, 
visiting certain areas regularly (de Vos 1952). Bucket al. 
(1979) also observed circuitous movement patterns 
regardless of season. 

Daily snowfall and snow depths > 18 inches restricted 
fisher movements. Fishers traveled less on days when it 
snowed (r = -0.28, P < 0.01) and on days when snow 
depths exceeded 18 inches (r = -0.25, P < 0.05). Raine 
(1983) thought that snow depths ~8 inches began restrict
ing movements of fishers and martens. 

Our analyses did not consider the condition of the 
upper snow layer. Crusts developed from occasional 
thawing and freezing can support a fisher, thus reducing 
the impact of snow depth on fisher mobility. 

Hourly Movements 

The mean time between locations was 1.1 hour (range 
1-5). Males moved farther per hour (0.2 mile) (t = 4.66, 
P < 0.05) than females (0.1 mile) (Table 8). Hourly move
ments also differed (F = 14.49, P < 0.05) among sex and age 
classes. Adult males moved farther (0.3 mile) than did 
juvenile males (0.2 inile) and adult females (0.1 mile). No 
hourly movement data were available for juvenile females. 
Juvenile males also moved farther than adult females. 

Mean hourly movements were greater (P < 0.05) in 
summer (0.3 mile) than in fall and winter (0.1 mile), and 
also (P < 0.10) during the night (0.2 mile) than day (0.1 
mile). The maximum distances traveled in 1 hour were 
1.3 miles for males and 0.5 mile for females. 

Activity Patterns 

Fisher were active 614 (37%) of the 1,666 times located, 
but activity varied (X2 = 27.55, P < 0.01) throughout the 
day (Table 9). Daily activity peaks occurred between 5:00 
and 7:59a.m. and between 7:00 and 11:59 p.m.; fishers 
were least active from noon to 4:59 p.m. 

Monitoring continuously during 24-hour periods in 
November, December, and February (1 time period/ 
month), and 6-hour periods in December (N = 2), 
February (N = 4), May (N = 3), and June (N = 3) revealed 
similar activity patterns. Peaks of activity occurred 
between 4:00 and 7:59a.m. (67% active, N = 21) and 
between 7:00 and 11:59 p.m. (67% active, N = 30). Fishers 
were least active (15% active, N =53) between 11:00 a.m. 
and 4:59p.m. Activity during 1-hour time periods 
ranged from 0% (noon-1:59 p.m. and 4:00-4:59 p.m.) to 
83% (8:00-8:59 p.m. and 11:00-11:59 p.m.). All of these 
data indicated that fishers are most active near sunrise 
and sunset, and more active at night than day. 

Powell (1977) monitored 4 fishers in Michigan between 
7:30a.m. and 10:30 p.m., and observed 1-3 activity periods/ 
day, each 2-5 hours long. Kelly (1977) determined that 
fishers were most active at sunrise and sunset, and least 

Table 6. Numbers of times fishers were located in another fisher's 
home range, 1982-83. 

Between Between 
Males Between Females 
(N = 6) Sexes (N = 6) Total 

Annual 
All fishers 20 30 2 52 
Adults 2 8 0 10 

Fall 
All fishers 10 26 6 42 
Adults 0 4 0 4 

Winter 
All fishers 15 20 2 37 
Adults 0 4 0 4 

Spring . 
All fishers 8 10 0 18 
Adults 2 7 0 9 

Summer . 
All fishers 2 2 0 4 
Adults 2 2 0 4 

'Might be underrepresented because radio contact was lost 
with 3 juveniles by March, and 1 adult female was found 
dead in April. 

Table 7. Mean daily movements (miles) for 13 fishers on the 
Monico Study Area, 1981-82. 

Males Females Total 

N' Mean SD N Mean SD N Mean SD 

Juveniles 52 1.2 0.7 17 1.2 0.6 69 1.2 0.7 

Adults 23 1.9 1.2 171 0.7 0.7 194 0.9 0.8 

Total 83 1.4 0.9 209 0.8 0.6 292 1.0 0.8 

'N = number of recorded movements. 
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Figure 7. Mean daily movements by month of 13 radio-collared 
fishers on the Monico Study Area, 1981-82. 
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Table 8. Hourly movements of fishers on the Monico Study Area, 
1981-83. 

No. Hourly Movements Mean Distance (miles) 

Males 
Adults 
Juveniles 
All 

Females 
Adults 
Juveniles 
All 

Season 
Summer 
Fall 
Winter 
Spring 

Period of day 
Night 
Day 

38 
37 
75 

64 
0 

64 

55 
23 
60 
0 

50 
89 

0.3 
0.2 
0.2 

0.1 

0.1 

0.3 
0.1 
0.1 

0.2 
0.1 

Table 9. Daily activity patterns of fishers on the Monico Study 
Area, 1981-83. 

Time Period No. of Locations No.(%) Active 

Midnight-4:59a.m. 127 52 (41) 
5:00 a.m.-7:59a.m. 105 54 (51) 
8:00 a.m.-11:59 a.m. 509 200 (39) 
Noon-4:59 p.m. 591 141 (24) 
5:00 p.m.-6:59 p.m. 119 49 (41) 
7:00 p.m.-11:59 p.m. 215 118 (55) 

All 1,666 614 (37) 

active between 8:00 and 11:59 a.m. He also observed that 
fishers were active 74% of the times located, but obtained 
93% of his locations between 7:00 a.m. and 2:59p.m. 

Although snow and extreme cold reduced the activity 
of fishers, chi-square analyses showed no relationship 
between fisher activity and cloud cover, wind velocity, or 
precipitation. The crepuscular activity pattern of fishers 
generally coincided with that of their prey. 

Habitat Use 
Fishers did not use habitat types in proportion to their 
occurrence (Table 10). Annual use of the lowland mixed 
type was higher than expected, while lowland conifer 
and shrub types were avoided. Although fishers were 
located most often in forested upland (44% of all locations) 
and edge types (31 %), it was proportional to availability. 

Northern hardwoods and mixed stands of northern 
hardwoods and conifers accounted for 90% (73% and 
17%, respectively) of fisher locations within the forested 
upland type. Of locations within the edge type, 43% 
occurred along the edges of upland mixed and lowland 
mixed types, and 24% occurred where shrubs bordered 
lowland conifers or northern hardwoods. 
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Fishers used forested upland and edge types most 
often in every season, but again proportional to availabil
ity (Table 11). Fishers seemed to prefer the lowland 
mixed type in all seasons and avoided lowland conifers. 
Use of the shrub type was greater than expected in sum
mer (when leaves were on), and less than expected the 
rest of the year. Arthur et al. (1989b) reported that fishers 
in Maine avoided deciduous stands in all seasons, pre
ferred conifer stands in all seasons except summer, 
avoided shrub stands in winter and spring, avoided wet
lands in all seasons except fall, and used mixed stands 
proportional to occurrence in all seasons. 

Males used lowland mixed habitat types more than 
expected (X2 = 24.49, P < 0.05), while females used upland 
types more than expected and avoided lowland conifer 
and shrub types (X2 = 42.64, P < 0.05). Adults avoided 
lowland conifer and shrub types (X2 = 22.76, P < 0.05), 
and juveniles avoided lowland conifer (X2 = 20.50, P < 0.05). 

Resting sites and dens are special habitat components 
(Thomas et al. 1979a). Fishers were located 38 times at 34 
individual resting sites during October 1982-April1983. 
Tree cavities comprised 26 (76%) of the sites. Downed 
hollow logs were used 4 times, stick nests in conifers 
twice, and brush piles and windfalls once each. Tree 
species used for resting sites included yellow birch (35% 
of all observations), maple (21 %), and northern white 
cedar (18%). Balsam fir, American elm, and quaking 
aspen were used once each. 

The mean dbh of all den trees was 22 inches (SO= 5, 
range 11-43). Deciduous trees averaged 24 inches dbh 
(SO= 6, range 17-43), and conifers 16 inches (SO= 3, 
range 11-21). Fishers used live and dead trees 13 times 
each as shelters. 

Cavities in large trees were used most often as resting/ 
denning sites. Fishers spent 2-3 days at a time in these 
cavities during snowstorms and severely cold weather. 
Temporary den sites were usually near a food source and 
used for only a few days. 

Fishers might regularly use particular resting/ denning 
sites. We found fishers reusing 4 sites 16-22 days apart. 
De Vos (1952) observed a fisher using certain dens 
repeatedly, but Coulter (1966) and Powell (1977) did not. 

In April1983, 2 maternal dens were located ~20ft 
above the ground in live maples. One den had also been 
used in 1982. Most maternal dens are found high above 
ground in large deciduous trees (Leonard 1980, Powell 
1982). Such sites provide protection from severe weather 
and predators, including male fishers (Allen 1983). 

Fisher habitat use is influenced by food availability, 
cover, denning sites, topography, and weather conditions. 
Of these, food is probably the most important (Strickland 
et al. 1982b). The preferred habitat of fishers has been 
described as spruce forests (Hamilton 1943), virgin forest 
(Matthiessen 1959), mixed stands, conifers, and cedar 
swamps (de Vos 1952), young forests that followed cut
ting, burns, or agricultural use (Coulter 1960), extensive 
tracts of mature spruce-fir and hardwoods (Coulter 1966), 
wetlands and mixed stands of hardwoods and softwoods 
(Kelly 1977), open hardwood forests and lowland spruce
fir, spruce-aspen, and alder (Powell1978), and coniferous 
ridges (Raine 1983). Arthur et al. (1989b) thought that 
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Fishers systematically investigated porcupine dens within their territories. Two 
fishers were captured at this den site. 

Table 10. Annualr1se of habitat hjpes by fishers on the Monico Study Area, 
1981-83. 

Coverage 
No.(%) of Locations 

Habitat Type (% o.f Area) 1981-82' 1982-83 Total 

Forested upland 43 214 (40) 429 (47) 643 (44) 
Lowland conifer· 10 41 (8) .. 51 (6) .. 92 (6) .. 

Lowland hardwood 2 ·to <2> 26 ~3) 36 (3) 

Lowland mixed 8 76 (14) .. 98 (11 ) .. 174 (12) .. 

Shrub 4 25 (5) 23 (3) .. 48 (3) .. 

Edge 32 168 (32) 287 (31) 455 (31) 

·Eight locations in other habitat types were omitted in 1981-82 for comparison 
between years . 

.. Significant at P < 0.05; Bonferroni z-tesl. 

Table 11. Seasonal use of habil'nttypes by fishers on the Monicv Study Area, 
1981-83. 

Coverage 
No.(%) of Locations 

Habitat Type (%of Area) Summer Fall Winter Spring 

Forested upland 43 83 (38) 163 (46) 223 (50) 174 (41) 
Lowland conifer 10 13 (6)' 17 (5)' 30 (7)' 32 (8)' 
Lowland hardwood 2 3 (1) 17 (5) 9 (2) 7 (2) 

Lowland mixed 8 26 (12)' 38 (1 1) 44 (10) 66 (16)' 
Shrtrb 4 20 (9)' 9 (3) 9 (2)' w (2) 
Edge 32 76 (34) L 11 (3 1) 134 (28) 134 (32) 

• P < 0.05; Bonferroni z-test. 

fisher habitat quality in Maine declined 
when stand composition exceeded 75% 
conifers, and that forest openings ~12 acre 
helped maintain fores t diversity and prey 
abundance. 

Allen (1983) Sl.Hveyed the literature and 
developed a hypothetical habitat suitability 
index model for fishers. Optimill conditions 
included >50% closure of the tree canopy, 
~2 stories in the tree canopy, and overstory 
trees >10 inches average dbh with >50% 
deciduous trees. This model has not been 
adequately tes ted for year-round us e 
throughout the fisher's range. 

Fishers avoided the lowland conifer and 
shrub types in Wisconsin. Lowland conifers 
lack a diverse understory due to reduced 
light penetration, cold temperatures, and 
wet soils (Barbour et al. 1980) which likely 
results in reduced abundance of prey 
species. The shrub type probably was 
avoided due to lack of overhead cover and 
demting sites. 

Fishers often used areas of interspersion 
(edge habitat type), probably because prey 
species were more diverse and abundan t, a 
characteristic of eco ton es (Od um ·1971 , 
Thomas et al. 1979/J). Fishers <1re generalized 
predators of small- to medium-sized herbi
vores, especially meadow voles (Microtus 
spp.), deer mice (Peromyscu s spp.), snow
shoe hares (Lep11s nmcricn11us), and porcu 
pines (Powell1982), which occupy many 
h<1bitat types. 

Snowshoe hare use of uplands increases 
at night (Pietz and Tester 1983). probably 
leading fishers to forage there more then. 
Fishers also search uplands for porcupines 
(Brander and Books 1973, Powell and 
Brander 1977). In w inter, fishers probCibly 
forage for red squirrels (Tamiasciurus l111d
sonicus) and ruffed grouse (Bonnsa 11/1/be/lus) 
in uplands, where grouse resting sites and 
red squjrrels are more abundant (Raine 1983). 

Fishers nre efficient predators on porcupi11es. After 
killing the porcupine, they normally enter the body 
cavity through the stamnclt nud consume ll1e carcass 
within file hide. 
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Fishers used habitat types with little overhead cover 
(e.g. alder thickets) more often during summer when 
deciduous leaves provided maximum concealment. 
Monotypic forest (e.g. upland conifers) provided year
round cover but were seldom used, probably because 
they lacked structural diversity resulting in a limited 
abundance of prey. 

Fishers avoided open bogs in November, December, and 
January but used them often in February. Leonard (1980) 
reported that snow crust, such as occurred in February, 
allowed fishers easier travel in bogs than elsewhere. 

Our data indicate that fishers most often use closed
canopy, forested areas containing enough large trees for 
potential den sites (upland northern hardwoods and 
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conifers) interspersed with areas of high prey diversity 
and abundance (edge types and lowland mixed types). 
Fishers in Wisconsin might be better adapted to decidu
ous and transitional habitat types as Arthur et al. (1989b) 
found in Maine. 

Expansion of Fisher Range 
Fisher distribution maps prepared in 1975 (Petersen et al. 
1977), 1981 (Kohn et al. 1982), and 1988 (Kohn et al. 1989) 
documented increases in fisher range and numbers since 
their reintroduction into Wisconsin (Fig. 8). In 1975, fishers 
were considered to be "common" in only 2 small areas 
near the original release sites. The population on the 
Chequamegon National Forest apparently expanded 
faster than that on the Nicolet National Forest. Petersen 
et al. (1977) felt this was because releases on the 
Chequamegon site occurred within 11 months compared 
to 7 years on the Nicolet site. They estimated there were 
1,000-1,500 fishers in Wisconsin in 1975. 

The fisher population continued to expand rapidly. 
By 1981, fishers occupied all of the Northern Forest and 
were considered to be "common" in about one-third of 
this area. Quite large acreages of suitable habitat still had 

Common 

D Less Common 

D Rare 

1981 

Figure 8. Distribution and relative abundance of 
fishers in Wisconsin in 1975 (Petersen eta/. 1977), 
1981, and 1988. 



Fisher Management Units were established 
within the Nicolet and Chequamegon 
National Forests to protect them from being 
accidentally caught by predator trappers. 

low density fisher populations. The 
lack of suitable habitat also prevented 
the southward expansion of the fisher. 

The area occupied by fishers 
remained static from 1981-88, but 
densities increased. By 1988, fishers 
were well established in all suitable 
habitat, and had reached a density of 
2_1 per 4 mile2 in an area covering 
about two-thirds of the Northern 
Forest. This was approximately 30 
years after the fisher reintroduction 
efforts on the Nicolet National Forest 
and about 20 years after they were 
released into the Chequamegon 
National Forest. 

Fisher Population 
Trends 

Track counts along routes bisecting 
the MSA and ESA showed a definite 
upward trend in the fisher population 
in Oneida County during this study 
(Table 12). Numbers of fisher tracks 
observed increased from 4.8 per 100 
miles during the winter of 1976-77 to 
50.0 in 1990-91. Prior to 1986 it was 
difficult to compare annual results 
due to variations in miles surveyed, 
snow depths, and timing. During the 
last 5 years numbers of fisher tracks 
observed on the more standardized 
counts initiated increased >50%. 

Track counts in the 18 counties com
prising the primary fisher range also 
showed definite increases in the pop
ulation and distribution of fishers 
since 1977 (Fig. 9, Table 13). Mean 

Table 12. Fisher track counts on the Monico and Enterprise Study Areas. 

Winter 

1976-77 

1977-78 

1978-79 

1979-80 

1980-81 

1981-82 

1982-83 

1983-84 

1984-85 

1985-86 

1986-87 

1987-88 

1988-89 

1989-90 

1990-91 

Monico Study Area 

Miles Tracks per 
Surveyed 100 miles 

119.6 3.3 

62.9 1.6 

66.9 4.5 

82.0 34.1 

45.6 15.4 

158.8 29.0 

179.7 20.6 

85.2 22.3 

85.2 24.6 

63.9 28.2 

63.9 23.5 

63.9 39.1 

63.9 32.9 

63.9 42.3 

Washburn Sawyer 

+ + + 
+ Price 

+ 

Rusk 

+ + 
+ 

Taylor 
Chippewa + Dunn 

Clark. 

Enterprise Study Area 

Miles Tracks per 
Surveyed 100 miles 

68.2 7.3 

76.2 1.3 

77.9 7.7 

89.4 20.1 

62.7 9.6 

47.2 21.2 

55.8 34.1 

64.2 46.7 

64.2 35.8 

64.2 37.4 

64.2 45.2 

64.2 40.5 

64.2 57.6 

+ 
Lincoln 

+ 
+ 

Marathon 

Figure 9. Location of Northern Forest track count transects. 

Both Areas 

Miles Tracks per 
Surveyed 100 miles 

187.8 4.8 

139.1 1.4 

144.8 6.2 

171.4 26.8 

108.3 12.0 

158.8 29.0 

226.9 20.7 

141.0 27.0 

149.4 34.1 

128.1 32.0 

128.1 30.4 

128.1 42.2 

128.1 36.7 

128.1 50.0 
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numbers of fisher tracks observed increased from 
0.93/route in 1977-78 to 3.10 in 1990-91, and the percent
age of transects with fisher tracks present increased from 
23% to 72%. Annual results of these surveys were influ
enced somewhat by the number and location of transects 
surveyed and the time of winter they were surveyed, but 
the upward trend in the fisher population was still obvious. 

Responses to the Mammal Observation Questionnaire 
also indicated increasing fisher numbers (Table 14). 
Numbers of fishers seen/ observer increased steadily 
from 0.11 in 1980 to 0.34 in 1988. In 1989, the number 
dropped to 0.24, but still exceeded the observation rates 
prior to 1986. 

Population Structure and Reproductive Rates 
Carcasses were obtained from 919 fishers harvested from 
1985-89. The sex ratio of these animals (49 males:SO 
females) was not significantly different from 50:50 (Table 
15). Strickland et al. (1982b) reported that generally there 
was a preponderance of females in fisher harvests due to 
trapper selection for the more valuable fur of females. 
Douglas (1953) thought that where quotas are strictly 
enforced, some trappers may register only females and 
discard males because of their less valuable fur. The 
short season length (11 days) during this study probably 
reduced the opportunity for most trappers to select for 
females or discard males. 

Ages of fishers harvested from 1985-89 were combined 
because annual samples were small and trapping zones 
changed. Mean ages for males (1.9 years) and females 
(2.0 years) were almost identical. Fifteen fishers (6 male, 
9 females) were >7 years old, the oldest being 10 years. 
Powell (1982) believed that wild fishers live a maximum 
of about 10 years. Mean annual mortality rates calculated 
from life-table analyses were 47% for males and 45% for 
females. Calculated mortality rates were overestimates 
because the population was increasing rather than stable 
as required for life-table analyses. 

Kits comprised 48% of the fishers harvested, yearlings 
23%, and adults 29%. Coulter (1966) reported that 36% 
of the fishers harvested in Maine were kits, with a higher 
proportion of kits in areas where the population was 
increasing rapidly. The percentage of kits in the harvest 
has ranged from 60% to 70% in Minnesota (Berg and 
Kuehn 1989), and Strickland et al. (1982b) found that kits 
consistently comprised 70-80% of the fishers harvested 
in Ontario. 

The ratio of kits to adult females (>30 months old) in 
the harvest during 1985-89 was 3.2:1. Strickland and 
Douglas (1980) thought that a kit:adult female ratio 
<4.0:1 indicated overharvest. We agree this might be true 
in areas which have had a history of rather liberal trap
ping seasons, but it is not the case in Wisconsin. Our 
fisher trapping seasons have been extremely conserva
tive, and other indices indicate that the fisher population 
is increasing rapidly. 

We counted corpora lutea in ovaries of 262 fishers har
vested during 1985-89. Detected pregnancy rates for 
yearlings (59%, N = 135) and adults (81 %, N = 127) in this 
sample were lower than reported elsewhere. Also, mean 
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Table 13. Track counts conducted by the Bureau of Wildlife 
Management in Wisconsin, 1977-89. 

No.(%) 
No. Routes No. Tracks Mean No. (SE) Routes 

Winter Surveyed Observed Tracks/Route With Tracks 

1977-78 30 28 0.93 (0.51) 7 (23) 

1978-79 32 19 0.59 (0.30) 5 (16) 

1979-80 35 41 1.17 (0.36) 13 (37) 

1980-81 34 46 1.35 (0.56) 12 (35) 

1981-82 23 26 1.13 0.37) 10 (48) 

1982-83 25 36 1.44 (0.44) 10 (40) 

1983-84 20 26 1.30 (0.61) 6 (30) 

1984-85 33 70 2.12 (0.91) 13 (39) 

1985-86 21 35 1.67 (0.41) 13 (62) 

1986-87 na* na 1.77 na 

1987-88 31 na 1.81 16 (52) 

1988-89 26 na 1.96 18 (69) 

1989-90 36 90 2.50 (0.46) 26 (72) 

1990-91 31 96 3.10 (0.70) 22 (71) 

* na = original data not available. 

Table 14. Fishers seen and reported on Mammal Observation 
Questionnaires, 1980-89. 

No. No. Fishers No. Fishers Seen 
Year Observers Seen per Observer 

1980 334 35 0.11 

1981 308 30 0.10 

1982 328 41 0.13 

1983 276 49 0.18 

1984 243 49 0.20 

1985 na* na 0.20 

1986 na na 0.28 

1987 233 75 0.32 

1988 232 78 0.34 
1989 172 42 0.24 

* na = original data not available. 

Table 15. Age classes of fishers harvested in Wisconsin, 1985-89. 

No.(%) in Age Class 

Age Class Males Females Both Sexes 

Kit 238 (53) 200 (43) 438 (48) 

1 82 (18) 129 (28) 211 (23) 

2 45 (10) 62 (13) 107 (12) 

3 46 (10) 30 (6) 76 (8) 

4 22 (5) 19 (4) 41 (4) 

5 9 (2) 12 (3) 21 (2) 

6 5(1) 5 (1) 10 (1) 

7+ 6 (1) 9 (2) 15 (2) 

Totals 453 466 919 

Mean age (yr) 1.9 2.0 1.9 

Mean mortality(%) 46.6 44.5 45.8 



numbers of corpora lutea found per pregnant yearling 
(2.13, N = 79) and adult female (2.55, N = 103) were lower 
than expected. A review of the literature by Strickland 
et al. (1982b) showed pregnancy rates for adult females 
ranging from 85-100%, with a mean litter size of 2.9. 

The low pregnancy rates and mean numbers of corpora 
lutea might have resulted from our hand-sectioning the 
ovaries. Strickland et al. (1982b) reported a mean of 2.3 
corpora lutea in 21 pairs of ovaries when hand-sectioned, 
but a mean of 3.2 when these same ovaries were sectioned 
with a microtome. 

Population Estimate on the Monico Study Area 

During our first full trapping effort (11 August 1981 to 19 
February 1982), 7 fishers were captured before 1 February 
and 12 were captured afterwards. Of these 12,4 had also 
been captured before 1 February, providing an estimate 
of 21 fishers (95% CL = 6-62) on the MSA. The second 
full trapping effort (28 September to 17 November 1982) 
provided a more reliable population estimate due to the 
larger number of animals involved. During this effort, 16 
individual fishers were captured before 1 November and 
19 were captured afterwards. Of those 19, 11 had also 
been captured before 1 November, providing an estimate 
of 28 fishers (95% CL = 13-50) on the MSA, or an average 
density of 1 fisher /2.5 mile2• Although statistically 
weak, that estimate was corroborated by the density esti
mate determined from the radioed fishers. 

Annual home ranges of 9 (5 males, 4 females) of the 
11 fishers monitored during 1982-83 fell almost entirely 
within the MSA. The 27 mile2 area of the convex poly
gon enclosing these 9 home ranges (Fig. 6) was used to 
calculate a minimum density of 1 fisher /3.0 mile2• We 
probably did not radio-collar all of the fishers within this 
area. If there were only 2 unradioed fishers within the 
area, the density would have been 1 fisher/2.5 mile2, 

identical to the estimate calculated using capture/recap
ture ratios. Therefore, we were confident in our estimate 
of 28 fishers on the MSA at that time. 

Maximum densities of fishers reported elsewhere 
include 1 per 1.0 mile2 in New York (Hamilton and Cook 
1955), 1 per 1.0-4.5 mile2 in Maine (Coulter 1966), and 

Typical fisher habitat within the Monico Study Area. 

1 per 1.1-4.1 mile2 in Maine (Arthur et al. 1989a). Coulter 
(1966) doubted that the high fisher density found on his 
study area could be sustained. 

Statewide Fisher Population in 1991 

Track counts on the MSA averaged 24.5 fisher tracks/100 
miles during 1981-83 (Table 16). Individual track counts 
varied considerably but not significantly when averaged 
for each winter. The exceptionally high number of fisher 
tracks observed on 25 February 1982 probably reflected 
the approach of the breeding season. During this period, 
fishers circle, back-track, separate, and rejoin extensively 
(de Vos 1952, Coulter 1966), making it difficult to distin
guish tracks made by individuals. Excluding that track 
count, the number of fisher tracks observed/100 miles 
would have averaged 23.4 for the winter of 1981-82, 
and 21.8 for both winters. We feel the latter figure 
(22 tracks/100 miles) provides the better estimate of 

fisher track frequency in an area with a "known" density 
of 1 fisher /2.5 mile2• 

The frequency of fisher tracks observed by wildlife 
management personnel on transects scattered through
out the fisher range have approached or exceeded 
22 tracks/100 miles since 1988-89. Therefore, we feel the 
mean density of fishers throughout the 15,000 mile2 

Northern Forest is now similar to that on the MSA dur
ing 1981-83. This provides an estimate of 1 fisher /2.5 
mile2 or a total population of 6,000 fishers in 1991. 

Table 16. Fisher track counts on the Monico Study Area during 
the intensive study period. 

Date 

1982-83 

15 Dec 81 
22 Dec 81 
29 Dec 81 
19 Jan 82 
3 Feb82 
8 Feb82 

25 Feb82 
1981-82 Totals 

1982-83 

15Nov82 
7Dec82 

20 Dec82 
2Jan 83 

11 Jan83 
12Jan83 
15 Jan83 
16Jan 83 
7Feb83 

1982-83 Totals 

Both Winters 

Miles 
Surveyed 

26.4 
23.1 
26.4 
14.3 
24.2 
22.2 
22.2 

158.8 

21.3 
21.3 
21.3 
21.3 
18.3 
18.3 
19.4 
17.2 
21.3 

179.7 

338.5 

Tracks 
Observed 

5 
4 
9 
4 
6 
4 

14 
46 

1 
3 
7 
8 
5 
5 
2 
2 
4 

37 

83 

Tracks per 
100 Miles 

29.0 

20.6 

24.5 
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We modeled Wisconsin's fisher population from 1977-91 
by incorporating our harvest, age, and reproductive data 
into Minnesota's Fisher Population Model (Berg and 
Kuehn 1989). The simulation indicated the fisher popula
tion increased from about 2,650 animals in 1977 to 6,000 
in 1991 (Fig. 10). This seemed reasonable because it par
alleled the trend shown by track counts and produced a 
population estimate close to that calculated above. 

In modeling the population we assumed that 200 fish
ers were caught accidentally each year during 1977-84, 
and that unregistered trapping mortality equaled the 
registered harvest since the season began in.1985. This 
assumption was based on numbers of fishers accidentally 
caught and turned in by trappers and general impressions 
of DNR personnel. Berg and Kuehn (1989) estimated 
that unregistered trapping mortality was 22% of the reg
istered harvest in Minnesota. Unregistered trapping 
mortality will probably decline in Wisconsin with more 
liberal seasons, because more trappers will be able to 
legally register fishers they catch accidentally. 

Berg and Kuehn (1989) reported that 16% of the fall 
fisher population can be harvested in Minnesota without 
decreasing the population. Therefore, we feel that 
Wisconsin's current population of 6,000 fishers can 

sustain harvests up to 900 animals annually if unregis
tered trapping mortality drops to the same level as in 
Minnesota. This would be a much higher harvest level 
than has been achieved to date. 

Fisher Population 

Track Counts 

-- ,- ...... / ,. ...... 
..... / ..... , 

/ //_ ...... _____ , 
/ 

/ 
/ 

1977 78 79 80 81 82 83 84 85 86 87 88 89 90 91 

Year 

Figure 10. Fisher population trends in Wisconsin as shown by 
the population model and winter track counts, 1977-91. 

MANAGEMENT IMPLICATIONS 
Maintaining Fisher Management 
Areas 
The fisher reintroduction program was successful. We 
now have 6,000 fishers in Wisconsin, enough to provide 
ample opportunities for both consumptive and noncon
sumptive users. However, we recommend that the Fisher 
Management Areas in the Chequamegon and Nicolet 
National Forests, which are closed to dry-land trapping, 
be maintained to protect the newly reintroduced pine 
marten populations. 

Standardization of Track Counts 

Winter track counts provide valuable information 
regarding population trends of fishers and of snowshoe 
hares, their primary prey. The track counts should be 
continued, but their precision can be improved by run
ning all transects each year and running them under sim
ilar conditions each year. Timing of this survey is critical , 
due to differences in fisher mobility. Mean daily dis
tances moved by fishers were 1.1 miles in December, 0.5 
mile in January, and 1.3 miles in February. 

Track counts should not be conducted immediately 
after the deer firearms season in late November. The 
tremendous amount of recent human activity and 
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abundance of carrion reduced fisher movements during 
the week after deer season. And, snow depths ~18 inches 
and temperatures ~0 F reduced fisher movements. There
fore, we recommend that track counts be conducted dur
ing the last 3 weeks of December each year. Fishers are 
quite mobile then, snow depths are usually <18 inches, 
and long periods with temperatures <0 F are uncommon. 

Track count data will become even more significant 
when we refine and validate the fisher population model. 
Reliable population models cannot be developed with
out an independent index to population trends (Johnson 
1982). Data collected on snowshoe hare populations 
might help us interpret trends in future fisher populations. 

Fisher Distribution Maps 
The fisher distribution map should be updated every 
10 years using procedures similar to those in this study. 
Wildlife personnel outside the present fisher range 
should be included in future documentation of range 
expansion. There is some evidence that fishers are 
becoming established in the Central Forest portion of the 
state (Mike Gappa, DNR, pers. comm.) 



Population Modeling 
The fisher population model ~hould be updated and 
refined as addilion.:tl datil become avai lable. Model 
validity will improve with a longer harvest hjstory. 

Numbers of fishers killed accidentally /illegally could 
not be determined, but likely equalled or exceeded the 
registered harvest. Many trapp_ers report~d catching 
fishers in traps set for other !>pec1es. Some hshers were 
released if not injured too seriously, some were surren
dered to the D R, but many of those found dead in the 
trap were likely disc<~rded or so ld illegally. A longer 
trapping season and increased bag limit wou_ld permit~ 
higher proportion of fishers trapped to be reg1stered, uti
lized, and accounted for in the population model. 

Fisher carcass collections should be continued to pro
vide d<1ta for refining the population model. Ovaries 
shou ld be sectioned w ith a microtome rather than by 
hand to improve estimates of fi sher reproductive rates. If 
pregnancy rates «nd litter s izes do not vary from year to 
year, ana lysis of reprod uctive tracts could be disc~ntin
ued. The aging of harves ted fi shers should be contmued 
because the ratio of kits:adult females may indicate when 
future registered h:uvests <~recontrolling the population. 

,. 

Furbcarer track co1111ls ctJnd11cled a/onK driveable roads one day 
nfter snowfnllprovidt'd a11 index to fisher ~11d other Jurbenrer pop
ulnlian trends. /11 i11is cnse, the observer 1s mens11nng and record
inK track~ ft>{l by n bobcat crossing tile road. 

Future Harvest Strategies and 
Monitoring 
Wisconsin should increase the legal harvest of fishers to a 
level that will minimize numbers of animals caught and 
wasted. Past registered harvests (38-339) have been far 
below the level (up to 900 annually) the fisher population 
can sustain. 

We feel the fisher trapping season should be lengthened 
from 11 days to a season from November 1-December 31. 
And, the DNR should seck authority to increase the bag 
limit if needed to meet harvest goals. By monitoring the 
fisher population we ca n insure that future harvests do 
not endanger this resource. 

Whenever possible, live-trapping fishers for research 
and monitoring purposes should be done during fall. 
Fis hers are quite easy to capture then, family groups 
have broken up, and road access is usua lly good. In 
addition, captured animals are not exposed to extremely 
cold temperatures while in the trap or while being handled. 

Habitat Management 
Wisconsin does not manage habitat specifically for fi sh
ers. But, forest management now practiced on Federal, 
state, and county lands in northern Wisconsin will main
tajn the current high quality fisher habitat. The inter
spersion of habitat types in Wisconsin's managed forests 
provides the cover, den trees, and abundant prey neces
sary to maintain a healthy fisher population. We feel 
strongly that well-managed forests will provide better 
and more continuous habitat for fishers than those where 
timber harvesting is prohibited. 

Wisconsin fisher. 
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Appendix A. Data Sheet Used For Track Counts In The Oneida County Study Areas 

TRACK COUNT FORM 

General Location: ____________________ ___ Date: ______________________ __ 

Nights Since Snow: _________ Snow Depth: ________ _ Temperature: __________ _ 

Time Start: ________ _ End: _____ _ Observers: __________________________ _ 

Numbers of Tracks at Each Location 
Checkooint Mi leace Bobcat Co_y_ote Fisher Other 
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Appendix B. Data Sheet Used For Northern Forest Track Counts 

NORTHERN FOREST FUJ:UEAfU:P. TRJ\CK COUNT 

County --------- Route No. and Loc•tion --------------

Date Snow Depth Nights Since Snow ----------------- -----------------
O~server•------------------------------------------------

Ente~ "x• for Each Track Set Snowshoe Hare• 

Hileav• Bobe&t Coyote [Fisher ptter Fox Notes Present Absent 

tLn-n o;. 

0.5-1.0 

1 o-1.5 

1.5-2.0 

2.0-2.5 

2.5-3.0 

l.o-3.5 

3.5-4.0 

4.0-4.5 

4.5-s.o I .. 
5.0-5.5 

5.5-6.0 

6.0-6.5 

6.5-'7.0 

7.0-7.5 

7.5-8.0 

8.0-8 •.. 5 

8.5-9.0 

t.0-9.5 

9.5-10.0 

*lecor~ hare track occurrence only for initial tenth mile of each interval. 

S~arize weather conditions (approximate wind, temperature range. snow dcplh. etc.) cx:istinCJ 
on night(s) preceding count. 
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