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The North American Porcupine’s range extends
throughout temperate and arctic regions of the conti-
nent; they are the most cold-adapted members of the
family Erethizontidae (Roze 1987; DeMatteo and Har-
low 1997). Porcupines inhabit highly seasonally pro-
ductive environments, and they have developed physi-
ological and behavioral adaptations for surviving the
lean winter months (Clarke and Brander 1973; Roze
1987, 1989; Sweitzer and Berger 1993; DeMatteo
and Harlow 1997).

Porcupines sometimes occupy dens as a behavioral
strategy to cope with stresses in winter months (Roze
1987, 1989). Porcupines in Massachusetts generally
den from October-November to April (Roze 1987,
1989; Griesemer et al. 1996; Griesemer et al. 1998).
Porcupines in Roze’s study exhibited denning behav-
ior when temperatures were below 0°C in the pres-
ence of snow cover (Roze 1989). Roze (1989) sug-
gested denning aided in thermoregulation. Indeed,
Zimmerling (2005) presented evidence of thermoreg-
ulatory benefits to Porcupines denning within stumps
and rock crevices. 

Roze (1987) examined time periods, number of
individual dens, and relative gregariousness of den-
ning Porcupines as it relates to winter foraging. On
average, animals changed dens every 23 days and
shared dens 12% of the time. Porcupines in his study
showed strong year-to-year den fidelity (Roze 1987).
Zimmerling and Croft (2001) analyzed Porcupine
selection of winter dens based on the distribution of
selected local forage and reported an average of 1.75
Porcupines per winter den. Griesemer et al. (1996) re -
ported 2 to 4 Porcupines using individual dens within a
single mild winter but this dropped to 2.0 to 2.8 during
a more severe winter, implying that winter weather in -
fluences the number of dens used by Porcupines dur-
ing any single winter.

The present study summarizes den use by Porcu-
pines studied in central Wisconsin between winters
1996-1997 and 2003-2004. Specifically we investi-

gated whether resident Porcupines exhibited fidelity
to individual dens, by measuring occupancy rates of
dens within and between winters in our study area.

Methods
Porcupines were studied during eight consecutive

winters (1996-1997 to 2003-2004) on the 36 km2

Sand hill Wildlife Area (SWA) located in southwest
Wood County, Wisconsin. Descriptions of SWA phys-
iography and den search methods are provided by
Natzke and Thiel (2007). Dens in this study included
living hollow trees (tree dens) and rock talus (rock
dens).

Dens were visited at irregular intervals each winter.
We recorded den number, date, time, whether active
and currently occupied at the time of each inspection.
If the den was occupied the Porcupine was captured
in a box trap, sedated using Telezol after Hale et al.
(1994), and handled following protocols established
by Wisconsin Department of Natural Resources Ani-
mal Care and Use Committee. Porcupines were sexed
and aged as juvenile, yearling, or adult based on molar-
iform dental eruption patterns (Kochersberger 1950).
Each Porcupine was ear tagged, and beginning in 1998-
1999, a passive integrated transponder tag (PIT)
(©AVID Identification Systems, Inc.) was injected sub -
cutane ously between the shoulder blades to uniquely
identify it. In 1999 Porcupines captured in traps were
scanned for the presence of a PIT tag and if identi-
fied, were weighed and released in the field. Thus
data on each Porcupine included the den it occupied. 

We define fidelity as an individual Porcupine occu-
pying a single den over the specified period. The num-
ber of dens used by individual Porcupines and the
number of Porcupines using an individual den were
analyzed using three time periods: within a single win-
ter, two consecutive winters, and three-consecutive
winters. Permutations were used when analyzing the
two-consecutive winter and three-consecutive winter
periods. For instance, den G-6 was active in 1996-1997
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through 2001-2002, and in 2003-2004. For the six-year
period 1996-1997 through 2001-2002, we were able to
use six permutations for the two-consecutive winter
analysis, and five permutations for the three-consecu-
tive winter analysis. 

Results
An unknown but small number of marked Porcu-

pines were not known to use winter dens. Dates Por-
cupines commenced using winter dens in autumn and
abandoned winter dens in spring varied from year 
to year, and by individual Porcupine. Generally, den-
ning behavior commenced in mid-November, and a
majority of Porcupines were occupying dens by early
December. Dens were abandoned in mid- to late March,
although some use occurred sporadically into early
April. A few individual Porcupines used dens occa-
sionally throughout the summer. In most years, win-
ter dens were occupied over a period of approximate-
ly 110 days.

We monitored 56 tree dens used by at least 49 indi-
vidual Porcupines, accumulating 98 tree den-years of
data. Only three tree dens were known to be occupied
by two Porcupines simultaneously. Rock dens used in
this analysis were limited to two talus slopes occupied
by six individual Porcupines. Unlike tree dens, rock
dens frequently housed more than one Porcupine. 

In any single winter 66 percent of our monitored
tree dens were active. Ten tree dens with data span-
ning six consecutive winters averaged 2.45 winters of
active use by Porcupines. Fifteen percent were active in
only a single winter, 50 percent in two winters, 20 per-
cent in three winters, 10 percent in four winters, 0 per-
cent in five winters, and six percent in six winters.

Among active tree dens monitored for a single win-
ter, 84 percent (n = 47) were occupied by a single Por-
cu pine, and 16 percent (n = 9) by two different Por-
cupines. For tree dens monitored over two consecutive
winters, 26 percent were occupied by only one Por-
cupine (n = 15/58) and 74 percent (n = 43/58) by two
individual Porcupines. For tree dens monitored three
consecutive winters, 20 percent (n = 4/20) were occu-
pied by a single Porcupine, 45 percent (n = 9/20) by
two porcupines, 15 percent (n = 3/20) by three Porcu-
pines, and 20 percent n = 4/20) by four Porcupines. 

A mean of 1.2 Porcupines occupied each active tree
den in single winters, 1.7 Porcupines per tree den over
two consecutive winters, and 2.35 Porcupines per tree
den over three consecutive winters. Differences be -
tween these means were significant (t-test, df: year 
1 = 55; year 2 = 57; year 3 = 19, P < 0.001). 

Data on the relative fidelity of Porcupines occu-
pying tree dens was obtained from 46 individual Por-
cupines. Individual Porcupines averaged 1.3 dens used
per single winter, 1.8 tree dens over two consecutive
winters, and 2.1 dens per individual Porcupine over
three consecutive winters. Differences between these
means were significant (t-test, df: year 1 = 53; year 

2 = 30; year 3 = 11, P < 0.001). By comparison,
individual Porcupines (n = 6) used an average of 1.05
rock dens per single winter, 1.2 rock dens over two
consecutive winters, and 1.3 rock dens over three con-
secutive winters, but samples were too small to per-
form any statistical tests. 

Fidelity to tree dens within a single winter was
analyzed by gender and by age group. There was no
significant difference between males and females 
(81 vs. 66 percent) that displayed fidelity to dens 
(χ2 = 1.49; df = 1, P ≤ 1). Juveniles and yearlings
displayed significantly higher fidelity than adults (91
and 100 vs. 58 percent) (χ2 = 7.56, df = 1, P ≤ 0.01).

Among individual Porcupines monitored in tree
dens (n = 20), 75 percent (n = 34/45) displayed fideli-
ty to a single tree den site in the single winter period,
35 percent (n = 11/31) over two consecutive winters,
and 17 percent (n = 2/12) in the three consecutive
winter period. Among individual Porcupines moni-
tored in rock dens (n = 6 Porcupines) 94 percent (n =
17/18) displayed fidelity to a single rock talus site in
the single winter, 78 percent (n = 7/9) in the two-con-
secutive winter periods, and 67 percent (n = 4/6) in
the three-consecutive winter periods. 

Fidelity to den site during a single winter was sig-
nificantly higher for Porcupines occupying rock talus
vs. tree dens (χ2 = 4.5; df = 1, P ≤ 0.05). In both tree
and rock dens, fidelity to den site decreased signifi-
cantly between single winters and the three-consecu-
tive winter periods (χ2 = 22.22; df = 3, P ≤ 0.001).

Discussion
Winter denning behavior is not uniformly observed

throughout the Porcupine’s range. Oveson (1983) and
Stricklan (1987) rarely observed Porcupines utilizing
dens in their mountainous Utah study areas. Sweitzer
and Berger (1992, 1993) and Sweitzer (1996) did not
mention Porcupine use of winter dens in their Nevada
studies. Stricklan (1987) observed that Porcupines in
his Utah study area moved from roost to feed trees
throughout the winter and their only attempt at ther-
moregulating was to orient their backs to the sun.

Zimmerling and Croft (2001) determined that den
site selection in their British Columbia, study area
was influenced by proximity to highly preferred tree
forage species. Selection of dens based on the distri-
bution of preferred forage likely does not exist in
SWA because Porcupines in our study area show lit-
tle or no foraging preferences (Thiel, unpublished
data). Porcupines in the areas of Massachusetts stud-
ied by Griesemer et al. (1996) displayed little or no
fidelity, but they did demonstrate that the number of
Porcupines utilizing individual dens was related to
the harshness of the winter. Fidelity displayed by resi -
dent Porcupines is likely affected by factors such as
the number of suitable den sites within respective home
ranges, competition for dens by other Porcupines (likely
density-dependent) and other cavity-dwelling species,

46 THE CANADIAN FIELD-NATURALIST Vol. 122

06_07010_Porcupines.qxd:CFN 120(2)  9/24/09  12:10 PM  Page 46



the age structure of the Porcupine population, and
Porcupine longevity.

Porcupine densities increased steadily from 2.5
Por cupines/km2 in 1998-1999 to 4.7/km2 in 2002-2003
(Thiel, unpublished data). Surveys conducted in 1998-
1999 indicated that only 41 percent of tree cavities 
(n = 9/22) capable of housing a Porcupine were active
that winter. Porcupine densities we observed did not
affect availability but by 2002-2003 some competition
for dens was likely, due to a doubling in the Porcupine
population.

Limited radio-telemetry data (2 males: 4 females)
indicate that a mean of 3.5 dens (range: 1-6) were
found within individual Porcupine home ranges (size:
mean = 64.8 hectares; range: 28-137 hectares), nearly
twice the number actively used by Porcupines in an
average winter (Thiel, unpublished data). Either den-
site fidelity is operative or reduced mobility with the
onset of snow limits access to distant den sites. We sus -
pect the latter as snow cover is known to restrict win-
ter movements and foraging (Roze 1987; Sweitzer
1996; Griesemer et al. 1996).

Porcupines do compete for winter den sites. We
wit nessed numerous instances where Porcupines
“swapped” dens but we were unable to determine how
much our trapping activities influenced this behavior.
In several instances when we released a Porcupine 24 h
after capture, we discovered its den was already oc cu -
pied by another. We also witnessed several in stances
of Raccoons (Procyon lotor) unsuccessfully and suc-
cessfully usurping dens while Porcupines were pre-
sumably foraging nearby. In these events, Porcupines
were forced to seek alternative den sites which thus
increased the number of dens used, obscuring den-site
fidelity of those Porcupines that may be displayed by
other Porcupines.

Yearling Porcupines seemed to show stronger
fideli ty than adults to a single den. Only two of seven
(29 percent) adult Porcupines showed fidelity to a
single den within a single winter period. In contrast
three of four yearling Porcupines (75 percent) showed
fidelity to a single den within the single winter period.
Porcupines usually disperse and form home ranges as
yearlings (Roze 1987). We speculate that yearlings
may not be fully aware of potential den sites because
they are probably less familiar with their newly estab-
lished surroundings than are long-term resident adults. 

Porcupine longevity has not been well studied
(Earle and Kramm 1980). Presumably, the longer an
animal lives and remains confined to a discrete living
space (home range), the greater its familiarity will be
with local resources, including den sites. Such animals
will be in a better position to select and compete for a
site best suited to their needs. Porcupines in our study
area display impressive longevity: viz. 4 of 13 animals
(31 percent) captured in the initial winter of tagging
(1996-1997) were still present in the population eight
winters later in 2004-2005. Given the longevity we

witnessed, we would have expected Porcupines to dis-
play greater fidelity to den sites than they did. The
number of dens occupied by individual Porcupines,
and the number of individual Porcupines occupying
single dens increased over subsequent winters. Despite
this, three female Porcupines displayed fidelity to a
specific den site that lasted 4, 6 and 8 years.

We agree with Roze (1987, 1989) that Porcupine
use of dens is a behavioral strategy used to enhance
survival during winter when cold temperatures and
poor nutrient diet place great physiological stress on
individuals. Over-winter mortality caused by starvation
and predation in non-denning Porcupines studied in
Nevada and Utah (Oveson 1983; Stricklan 1987; Sweit -
zer and Berger 1992, 1993; Sweitzer 1996) is as sig-
nificant as over-winter starvation by denning Porcu-
pines observed in Massachusetts by Hale and Fuller
(1996) and in our study area (Thiel, unplublished data).

In our study area the urge to den each winter is
strong. Occupancy of winter dens is influenced by
age, availability and mostly interspecific competition.
Fidelity to specific dens is strongest in young Porcu-
pines and among Porcupines occupying rock talus.
While individual Porcupines exhibit den preferences,
the species does not display strong fidelity to single
dens. It is our observation that in winters with little
snow cover, Porcupines forage extensively. In winters
with deep snow, their movements are restricted and
this may restrict their choice of den sites. We agree
with Roze (1987, 1989) that denning behavior is a
strategy used by Porcupines to enhance over-winter
survival. Further work is needed to understand more
fully this aspect of Porcupine ecology.
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