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Fall Food Habits and Reproductive Condition of Fishers,
Martes pennanti, in Vermont
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Van Why, Kyle R., and William M. Giuliano. 2001. Fall food habits and reproductive condition of Fishers, Martes pennan-
ti, in Vermont. Canadian Field-Naturalist 115(1): 52-56.

We examined 197 Fishers harvested in Vermont during December 1996, to determine (1) differences in diet among Fishers
of different age, sex, mass, fat reserves, and female reproductive condition, and (2) differences in female reproductive con-
dition among Fishers of different age, mass, and fat reserves. Fishers had a diverse diet, consuming 31 different items.
Most of the diet was mammalian (72%), with avian prey (15%) and fruit (10%) of secondary importance. Diets were simi-
lar (P> 0.10; Morisita’s index > 0.80) among Fishers of different ages (juvenile, yearling, adult), sex, body mass (< 2,
2-3.5, >3.5 kg), and tat reserves. Reproductive condition (i.e., number of corpora lutea) of females increased with age

(P =0.001), but did not depend on level of fat reserves (P = 0.297), body mass (P = 0.719), or diet (P = 0.665).

Key Words: Fisher, Martes pennanti, age, diet, fat reserves, reproductive condition, sex, Vermont.

Fishers (Martes pennanti) are secretive, primarily  from trappers by Vermont Department of Fish and
carnivorous mammals long prized for their pelage Wildlife personnel during the 1996 trapping season
(Douglas and Strickland 1987). As a predator, Fishers (6-21 December). Animals were harvested through-
can play an important role in community dynamics out the state. Each carcass was weighed, sexed, and
(Douglas and Strickland 1987; Nudds 1987; Powell and  assigned an ocular visceral-fat rank, as an index to the
Zielinski 1994), and may be indicators of community level of fat reserves (1 = no fat to 4 = large fat
health 1n mature forest systems (Powell and Zielinski  deposits; Giuliano et al. 1989). We determined age by
1994). Historically, Fisher populations have fluctuated examining cementum annuli of a lower canine tooth
in response to a variety of factors, including changing  (Johnston et al. 1987). To index reproductive condi-
furbearer harvest regulations, fur prices, and land-use tion of females, we removed the right ovary, pre-
practices such as timber harvesting (Allen 1987; Novak served it in formalin (10%) for 24 hours, and then
1987; Obbard et al. 1987; Powell and Zielinski 1994). transferred it to ETOH (10%) until processing. Ten
As tur harvest regulations become more restrictive and  cross-sections of each ovary were mounted on slides
fur prices decline, changes in land-use may be most to determine the number of corpora lutea, which we
important to Fisher population dynamics. These used as an index to reproductive condition (Douglas
changes 1n habitat may negatively impact Fisher repro- and Strickland 1987). |
duction and survival, by altering cover and prey avail- We removed stomachs and intestines from each
ability (Douglas and Strickland 1987). carcass and rinsed contents through a 0.5 mm sieve.

Little 1s known about Fishers in Vermont, where Prey remains such as bones, hair, seeds, etc. were
farm abandonment, timber harvest, and urbanization identified macroscopically by comparison to refer-
are changing the landscape. Thus, increased knowl- ence collections. We identified trace amounts ot hair
edge ot Fisher ecology is important to its conserva- to species by microscopic identification of guard hair
tion. Our purpose was to better understand Fisher food pigmentation and comparison to reference specimens
habits and reproduction in Vermont to improve the (Stains 1958).
scientific basis for conservation of the species. Speci- We compared body mass between sexes and
fically, we determined differences in diet among among ages (juvenile [<1 yr], yearling [1 yr], adult
Fishers of different age, sex, mass, level of fat [>2 yrs]) by analysis of variance (ANGOVA) and,
reserves, and female reproductive condition, and when necessary, a Fisher’s LSD test. Differences in
examined differences in female reproductive condi- number of corpora lutea were compared among ages
tion among Fishers of different age, mass, and physi- using an ANOVA followed by a Fisher’s LSD test.

cal condition in December. We compared body mass between females with cor-
pora lutea to those without using ANOVA.
Methods Differences in the level of fat reserves were com-

We obtained 197 skinned Fisher carcasses collected pared between sexes, adult females with corpora
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lutea to those without, and among ages using a con-
tingency table and log-likelihood ratio statistic (G).

We used Morisita’s index (C,; Morisita 1959) to
examine dietary overlap between sexes, ages, body
mass classes (<2, 2-3.5, > 3.5 kg), fat reserve class-
es (1 = no fat to 4 = large fat deposits), and female
reproductive condition classes (adult females with
and without corpora lutea). Morisita’s index varies
from O (no overlap) to 1 (identical diets).

To examine the use of major food groups and dif-
ferent-sized food items, we divided foods into several
categories. Mammalian prey was partitioned 1nto size
classes: small (Peromyscus spp., Short-tailed Shrew
|Blarina brevicaudal, Sorex spp., Star-nosed Mole
[Condylura cristata)), medium (Rattus spp., Gray
Squirrel [Sciurus carolinensis], Red Squirrel [Tami-
asciurus hudsonicus], Eastern Chipmunk [Tamias
striatus]), large (Virginia Opossum [Didelphis virgini-
anal, Mink [Mustela vison], Muskrat [Ondatra
zibethicus], Snowshoe Hare [Lepus americanus], and
Sylvilagus spp.), and very large (Raccoon [Procyon
lotor], Striped Skunk [Mephitis mephitis], Beaver
| Castor canadensis], Porcupine [Erethizon dorsat-
um]). White-tailed Deer (Odocoileus virginianus) was
a separate category of mammalian prey because the
majority of its consumption was carrion or bait
(Coulter 1966; Powell 1993; Giuliano et al. 1989).
Avian prey, which consisted primarily of passerines
(Passeriformes) and Ruffed Grouse (Bonasa
umbellus), were pooled. Fruits, primarily apple
(Malus spp.), were pooled. We used a contingency
table and log-likelihood ratio statistic (G) to examine
differences in occurrence of major food groups among
Fishers of different age, sex, mass, fat reserves, and
reproductive condition.

For all ANOVA, we confirmed homogeneous
variances using Levene’s test, and normality by plot-
ting data against the expected normal distribution.
All tests were performed using SYSTAT software
(SYSTAT 1992), and considered statistically signifi-
cant at P < 0.10. This value was used, rather than the

more common P < 0.05, to reduce the likelihood of
making a Type II error (Zar 1999).
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Results

Male Fishers were heavier (P < 0.001) and had
oreater fat reserves than females (P < 0.001; Table
1). Adults were heavier than juveniles among males
(P =0.001), but not among females (P =0.134; Table
1). Level of fat reserves was similar among differ-
ent-aged males (P=0.607) and females (P = 0.118;
Table 1). Corpora lutea counts ranged from 0-3, and
were present only 1n > 1 year old females (P < 0.001:
Table 1). Mean count for females containing >1 cor-
porus luteum was 1.83 = 0.31 (x £ SE). Adult
females with corpora lutea had similar fat reserves
(2.17 £ 0.14; n = 6) to those without corpora lutea
(2.65 +0.23; n=19; P =0.297). Adult females with
corpora lutea (1.90 + 0.04 kg) weighed the same as
those without (1.83 +£ 0.03 kg; P =0.719).

Vermont Fishers consumed 31 different food
items. Mammalian food items accounted for 72% of
the diet, with 15% avian, and 10% fruit. There were
eight food items which were of major importance
(>5% occurrence) to either male or female Fishers.
Less commonly consumed foods included: Virginia
Opossums (Didelphis virginiana), Beaver (Castor
canadensis; assumed to be bait), Mink (Mustela
vison), moles (Condylura cristata and Parascalops
breweri), voles (Clethrionomys gapperi and Micro-
tus pennsylvanicus), Woodland Jumping Mice
(Napaeozapus insignis), lagomorphs (Sylvilagus
spp. and Lepus americanus), Rattus spp., Raccoons
(Procyon lotor), Striped Skunks (Mephitis mephi-
tis), invertebrates, fish, reptiles, and amphibians
(Table 2).

Diets overlapped considerably between sexes,
ages, body mass classes, and fat reserve classes
(C,>0.90), with deer, small mammals, birds, and
fruit being the most common food groups (Tables 2,
3, and 4). Use of major food groups did not differ
between sexes (P = 0.883), ages (P = 0.836), body
mass classes (P = 0.640; Table 3), or fat reserve
classes (P = 0.153). Diets overlapped considerably
(Table 4), and use of major food groups was similar
(P =0.121) between adult females with and without
corpora lutea.

TABLE 1. Body mass (kg), fat reserves, and reproductive condition (i.e., number of corpora lutea) of Fishers harvested in

Vermont, December 1996 (x + SE).

Female

n’ Body Mass Fat Reserves”™  Corpora Lutea ™~

Male
Age n’ Body Mass  Fat Reserves
Juvenile 43 3.18 £0.06* 312 +£0.12°
Yearling 31 3.82 007 3.00 = 0.132
Adult 31 427 2007 3.18 +0.12"
All 105 3.76 £ 0.07 3.10 £ 0.07

34 .77+ 00 2.64 +(.12° 0+0°

14 1.77 +0.10° 2.19+0.19° 0+ 0°
23 1.97 + 0.08° 252 015" 0.48 +0.19°
3 1.84 £ 0.15 243 +£0.09 0.13 £0.06

‘number of Fishers sampled.
““ocular visceral-fat rank: 1 no fat - 4 large fat deposits.
““corpora lutea counted in right ovary.

®cwithin a column, values followed by the same letter are similar (P > 0.10).
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TABLE 2. Percent occurrence of food items in Fishers harvested in Vermont, December 1996.
Males Females Both

Food Item (n=115) An=382) (n=197)
White-tailed Deer (Odocoileus virginianus) 18.1 15.6 7l
Avian (mostly passerines) 13.8 15.6 14.6
Peromyscus spp. 9.6 15:3 18IS
Apple (Malus spp.) 4.8 0.4 6.7
Muskrats (Ondatra zibethicus) 6.4 6.3 6.3
Shrews (Blarina brevicauda and Sorex spp.) 6.9 5.9 50
Squirrels (Sciurus carolinensis, Tamiasciurus hudsonicus, and

Tamias striatus) 5.8 4.7 50l
Porcupines (Erethizon dorsatum) 5.3 3.9 4.7
Virginia Oppossums (Didelphis virginiana) 3.7 2.3 3.2
Voles (Clethrionomys gapperi and Microtus pennsylvanicus) 27 3.1 2.8
Lagomorphs (Lepus americanus and Sylvilagus spp.) 547 1.6 2.8
Fish 1.6 1.6 1.6
Beavers (Castor canadensis) 1.6 0.7 1.3
Mink (Mustela vison) ! 1.6 I3
Invertebrates 0.5 1.6 0.9
Moles (Condylura cristata and Parascalops breweri) 0.5 0.8 0.6
Woodland Jumping Mice (Napaeozapus insignis) 0.5 0.8 0.6
Reptiles and Amphibians 1.1 0.0 0.6
Raccoons (Procyon lotor) 0.5 0.0 0.3
Striped Skunks (Mephitis mephitis) 0.0 0.8 0.3
Rattus spp. 0.0 0.8 0.3

Discussion Powell (1993), and Raine (1987), who found

We found Fishers to have a diverse diet with the
most utilized dietary items during late fall being
White-tailed Deer, birds, and small mammals. These
findings are similar to those of other studies of
Fisher food habits in eastern North America (see
Douglas and Strickland 1987; Martin 1994; Powell
and Zielinski 1994 for reviews) that found Fishers to
be opportunistic feeders. Consumption of deer was
probably the result of scavenging or use of baits, and
appears to be an important dietary component ot
Fishers 1n northeastern North America (Coulter
1966; Kelly 1977; Rego 1984; Giuliano et al. 1989).
However, unlike Coulter (1966), Leonard (1980),

Snowshoe Hare to be a frequently used food, we
found Snowshoe Hare to contribute little to Fisher
diets. Further, 1in contrast to Fishers in Manitoba
(Raine 1987), our results suggest that birds and small
mammals are important prey, as did numerous other
studies (see Douglas and Strickland 1987; Martin
1994 Powell and Zielinski 1994 for reviews). Where
their ranges overlap, Porcupines are often a major
prey of Fishers, composing as much as 34% of the
diet 1n some studies (deVos 1952; Rego 1984;
Powell 1993). Although Porcupines were consumed
in Vermont, they were consumed less than reported
levels. The differences in findings among studies

TABLE 3. Percent occurrence of major food groups in Fishers harvested in Vermont, December 1996.

Fisher Age Fisher Body Mass (kg)

Juvenile  Yearling Adult <2 2-3.5 >3
Food Item (n=77) (n=44) (n=335) (n=63) - (=300 =)
White-tailed Deer (Odocoileus virginianus) 24.7 275 30.9 15.4 15.4 19.4
Small mammal® 48.1 47.7 41.8 33.0 28.2 25.9
Medium mammal® 6.5 13.6 9.1 2 e 4.6
[Large mammal® 23.4 18.2 18.2 11.4 1240 8.3
Very large mammal“ 11.7 4.6 12.7 4.6 6.8 17.9
Fruit (mostly apple [Malus spp.]) 14.3 11.4 2.0 8.0 15.4 7.4
Avian (mostly passerines) 27.3 ) 2355 18.2 12.8 159

aPeromyscus Spp., Blarina brevicauda, Sorex spp., and Condylura cristata.

Rattus spp., Sciurus carolensis, Tamiasciurus hudsonicus, and Tamias striatus.

‘“Didelphis virginiana, Ondatra zibethicus, Lepus americanus, Sylvilagus spp., and Mustela vison.
dProcyon lotor, Mephitis mephitis, Castor canadensis, and Erethizon dorsatum.
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TABLE 4. Dietary overlap (C,) of Fishers of different sex,
age, body mass, fat reserves, and between females with and
without copora lutea, harvested in Vermont, December
1996.

Comparison B
Male vs. Female 1.00
Juvenile vs. Yearling 0.97
Juvenile vs. Adult 0.98
Yearling vs. Adult 0.97
Body Mass: <2 kg vs. 2-3.5 kg 0.98
Body Mass: <2 kg vs. >3.5 kg 0.93
Body Mass: 2-3.5 kg vs. >3.5 kg 1.00
Fat Reserve Class™ 1 vs. 2 0.92
Fat Reserve Class 1 vs. 3 0.95
Fat Reserve Class 1 vs. 4 0.98
Fat Reserve Class 2 vs. 3 0.98
Fat Reserve Class 2 vs. 4 0.96
Fat Reserve Class 3 vs. 4 0.99
Females With Corpora Lutea vs. Females

Without Corpora Lutea 1.00

"Morisita’s index (C)) varies from O (no overlap) to 1 (iden-
tical diets)
“"Ocular visceral-fat rank: 1 no fat — 4 large fat deposits.

were likely the result of differences in prey species
availability, diversity, and quality (i.e., caloric and
nutrient value) among regions and periods (Leonard
1980; Raine 1987; Giuliano et al. 1989; Thompson
and Colgan 1990). However, data to address these
possibilities were not available.

Our finding that male and female Fishers had
highly similar diets was similar to that of Coulter
(1966), Kelly (1977), Giuliano et al. (1989), and
Powell (1993), but contrary to the general prediction
of Brown and Lasiewski (1972; supported by Powell
and Leonard 1983) who suggested that mustelids
evolved intersexual differences in body size to
reduce intraspecific competition for food. Use of dif-
terent foods and foods of different size by Fishers of
different ages and size also could reduce intraspecif-
ic competition. However, we found that fall diets did
not differ by Fisher age or size. In nearby New
Hampshire, Giuliano et al. (1989) found that large
males consumed more White-tailed Deer and apples
than did females. They suggested this was because
males used larger home-ranges than females,
increasing their encounters with these foods, and
because males denied smaller females access to
these concentrated foods. However, neither our data
nor that of Kelly (1977) support this conclusion.

Only adult (=2 yrs) females had corpora lutea,
which probably reflects increased fertility of Fishers
with age (Leonard 1986). Females with corpora lutea
had fewer (mean = 1.8) than have been found for
females in other studies (range 2.7-3.7; Eadie and
Hamilton 1958; Wright and Coulter 1967; Shea et al.
1985; Leonard 1986). Other studies have also docu-
mented females with corpora lutea as yearlings
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(Eadie and Hamilton 1958; Shea et al. 1985:
Leonard 1986). The reason for lower corpora lutea
counts in Vermont Fishers is not clear. Adult Fishers
with and without corpora lutea had the same level of
fat, suggesting that condition was not a limiting fac-
tor. Further, we found that reproductive condition
was not a function of diet or body mass among
adults during late fall. It is possible that during late
winter, when food resources are presumably more
limiting, and during spring, when the energy
demands of reproduction increase dramatically
(Powell and Leonard 1983), that female Fisher
reproductive condition and fat reserves may be influ-
enced by diet.

Land management practices that promote a diver-
sity of habitats, and thus prey, should be advocated
as a conservation strategy for species such as Fisher,
capable of utilizing a variety of prey. Of particular
concern are anti-logging initiatives and the suppres-
sion of disturbance factors (e.g., fire, pest outbreaks)
that reduce the availability of early successional
habitats important to numerous prey (e.g., deer, lago-
morphs, grouse, and many small mammals). Fishers
in Vermont and elsewhere exhibit age-specific
fecundity, with older animals having greater fecundi-
ty. Thus, if older females are more vulnerable to har-
vest or otherwise underrepresented in the population,
management to reverse this trend may be needed.
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