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Seasonal Home Ranges and Activity of Small Mammals
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195—202 [With 2 Tables].

Small mammals were live-trapped for 16 months on a 12X12 study
grid (1.2 ha.) located in a subalpine forest on the Eastern Slope of the
Colorado Rocky Mountains at an elevation of 3,120 m. Snow covered
the ground for Vh months of the year. Subnivean activity of Clethrio-
nomys gapperi and Peromyscus maniculatus ~ was monitored by use
of live-traps located within trap chimneys. Home ranges were measured
during summer and winter. In the latter, movements of mice were
restricted to the subnivean environment. No significant differences in
home ranges were found within species during winter and summer.
Winter trapped deermice exhibited slightly smaller mean home ranges
than voles for the same period. Mean home ranges of P.  maniculatus
trapped in summer were significantly larger than those of C. gapperi
from the same period. During mid-winter, P. maniculatus showed low
trappability. This was thought to be due to a short-term torpor, aggre-
gation of animals into small nesting groups and the comparatively
reduced size of winter home ranges. It was suggested that these three
factors were adaptive in conserving energy during winter months.

[Dept. Biol. Sci., Old Dominion Univ., Norfolk, Virginia 23508, USA].

1. INTRODUCTION

Although a good deal of work was published on the home range
dynamics of C. gapperi and P. maniculatus, it was limited to geographic
areas which exhibited little or no snow during winter months. The
study reported herein, conducted from January 1974 to September 1975,
attempted to determine the effect of a continuous blanket of snow on
seasonal movements and activity of these two small mammals.

The research was conducted in Roosevelt National Forest, adjacent
to the University of Colorado Mountain Research Station, NW Vi Sec. 22,
TIN, R73W, at an elevation of approximately 3,120 m. The study plot,
dominated by Engelmann spruce (Picea engelmannii) and subalpine fir
(Abies lasiocarpa), was oriented northwest-southeast and was bisected
by a creek. A few limber pines (Pinus flexilis) and lodgepole pines
(Pinus contorta) grew in the stand. The. lower synusia consisted pri-
marily of myrtle blueberry (Vaccinium myrtillus). The region is cha-
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racterized by a continental climate. On the study plot, snow covered
the ground for about 7Y/* months. Snow accumulation began in early
November 1974 and mice established subnivean runway systems by
early to mid-December — snow depth ranged from 25—30 cm. at this
time. During winter months, the mean temperature recorded in the
subnivean runway was 0°C with little fluctuation. In mid-February
mean snow depth was about 100 cm. Snow accumulation was greatest
during April and May 1975, reaching 270 cm. in areas of drifting snow.
Snow ablation began in early June 1975, and mice abandoned subnivean
runways by the end of the month. A detailed description of climate,
vegetation and geology of the study area is provided by Merritt
(1976). The study area consisted of a 12X12 grid of stations at 10-m.
intervals, occupying an area of 12 ha. A total of 144 stations (two
traps per station) was monitored twice daily. There were two trapping
periods per month, each consisting of one day prebaiting and three days

trapping.

2. MATERIAL AND METHODS

Subnivean activity of mice was monitored by use of trap chimneys constructed
of a double thickness of #90 roofing paper with one chimney positioned at each
station on the quadrat. Chimneys were cylindrical, about 90X25 cm. in size
and placed at ground level. Two entrances were cut in the bottom of the chimney
so that mammals could enter the chamber where two small Sherman live-traps
were housed (Merritt, 1976). Mice were marked for identification by toe
clipping. Each time a mouse was captured, toe clip number, location on grid,
weight, sex, and reproductive status were recorded. Animals were weighed to
the nearest 0.5 g. using a Pesola scale, and classified as adult, subadult or juvenile
according to body weight.

In the present study, we have chosen to utilize the inclusive boundary strip
method (Stickel 1954), because it facilitates comparisons between species
and between results of different workers dealing with the same species. Data
obtained from live-trapping were used to plot home ranges. Movements were
followed year-round and periods of snow-covered and snow-free substrate were
considered separately. For calculation of home range, a minimum of three recaptures
was required to reduce the chance of including transients as part of the resident
population.

3. RESULTS AND DISCUSSION

Table 1 shows average home ranges for male and female C. gapperi
and P. maniculatus trapped from snow-free (summer) and snow-covered
(winter) substrates. During winter and summer, mean home ranges of
male and female C. gapperi were the same. The average subnivean home
range of voles tended to be larger than the average non-subnivean. In



Home ranges and activity of small mammals 197

contrast, home ranges of Peromyscus trapped below the snow were
smaller than those calculated for the snow-free period. Male P. mani-
culatus exhibited a larger winter and summer home range than did
females. No significant differences (p<0.05) were found between home
ranges within species using Student's t tests. However, average home
ranges of deermice trapped in summer were significantly larger than
those of voles for the same period. Winter trapped deermice exhibited
a slightly smaller mean home range than voles for the same period,
but this difference was not significant. A very large range was found

Table 1

Mean home range of adult Clethrionomys gapperi and Peromyscus maniculatus

captured from snow-covered (winter) and snow-free (summer) substrates. Calcu-

lations are based on inclusive boundary strip method. Figures in parentheses
are range of movements.

Snow-covered Substrate (winter) Snow-free Substrate (summer)

Sex Area S.E. Sample Area S.E. Sample
(hectares) Size (hectares) Size
Clethrionomys gapperi

Male 0.02 0.17 40 0.01 0.29 19
(0.003—0.05) (0.002—0.06)

Female 0.02 0.18 22 0.01 0.17 19
(0.004—0.05) (0.002—0.03)

Peromyscus maniculatus

Male 0.02 1.02 5 0.03 0.54 18
(0.005—0.05) (0.003—0.08)

Female 0.01 0.36 0.02 0.55 9
(0.005—0.03) (0.008—0.06)

in the movements of both species; it did not appear that the number
of captures and/or length of time an animal was caught accounted for
this range.

Table 2 compares home ranges of C. gapperi and P. maniculatus
determined in the present study with those of other workers. Studies
dealing with the home range of these species have been limited to
snow-free periods, with the exception of Beer (1961) and the present
study. Our results compare closely with those of Butsch (1954) from
a maple-basswood forest of Minnesota and those of Morris (1955)
from a coniferous forest in New Brunswick. Other studies on C. gapperi
showed generally larger home ranges and a tendency for males to
exhibit a slightly larger home range than females (Table 2).

Peromyscus  maniculatus  in the present study showed significantly
larger summer home ranges than C. gapperi. These ranges were smaller



198

7
:

ra

cnNBz » N W

z Guog

0000O0O

0000 O

wo &2

.U3 W
@ D
m.ﬂwv
I o~ og?
8 (ns ~o
T
T EZ. w
L =s
v O
Po
rogB Vo o
O s » o
8<F v
RO h o S e W
“Inv
Fo gl m
=

Xpozn B

LYoty — WD 8 QS g B

oBr

'ii «

§8C

Rio ~0

RV
Bow, vDo
P, V00
&0 ¢ 1o
BSop o 3

O vo 5



aia’
i
7 T

L L ow S s @
nmt-

s}
:

[SYC=F =M

7 ® s
"¢l P Mosf t/j4] m %n--z! ui

A hAg oroiolo50

8
5

c
Tov
v

i -Ia-‘:’
g u 9% &% g
0gag«bge 0"lc
« neo«gs gy

199



200 J. F. Merritt & J. M. Merritt

than those calculated for deermice from other forest situations (Table 2).
Williams (1955) and Storer et al. (1944) indicated that male
P. maniculatus  exhibited a larger home range than females. Our data
showed a similar relationship, but these differences were not significant.

Biologists working on winter dynamics of small mammals have indica-
ted an inability to trap P. maniculatus. Fuller et al. (1969) encountered
low numbers of deermice and suggested that torpor occurred in response
to reduced availability of seeds and berries in winter. Torpor was thought
to account for low trappability of P. maniculatus in aspen and pine
habitats of Minnesota (Brown, 1971) and in a subalpine »park« of
Colorado (Vaughan, 1974). Howard (1951) studied P. maniculatus
in outdoor enclosures in Michigan and California and observed winter
torpor due to cold weather and insufficient food supply. Stebbins
(1968) observed periods of torpor in deermice which were caged alone
and given food in excess, whereas Morhardt & Hudson (1966)
induced torpor by food deprivation. In the present study, many deermice
marked in fall were not recaptured until spring or summer, indicating
a possible winter torpor.

Another hypothesis for reduced trappability was proposed by N i-
cholson (1941) and Thorns en (1945) working on P. leucopus in
Michigan and Wisconsin respectively. They suggested that deermice
aggregate into small groups during winter months. Aggregation and
huddling of P. maniculatus was suggested by Howard (1951) and
Brown (1971) as a means of reducing metabolic demands during
winter. In the present work, evidence for group nesting was found on
one occasion. In December, five P. maniculatus had gained access and
established a nest in the supply box which housed bait for trapping.

In our study, it appeared that short-term torpor, aggregate nesting
and reduced home ranges occurred during winter, resulting in low
trappability. It is felt that these »strategies« are adaptive as energy
conserving devices during harsh winter months. Additional research
(under laboratory and field conditions) is necessary in order to more
fully understand the behavior of small homeotherms inhabiting the
subnivean environment.
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AREAL OSOBNICZY | AKTYWNOSC DROBNYCH SSAKOW
W SUBALPEJSKIM LESIE W COLORADO

Streszczenie

Zbadano letni i zimowy areat osobniczy oraz aktywno$¢ Clethrionomys gapperi
i Peromyscus maniculatus zyjacych w subalpejskim lesie, potozonym na wschod-
nim sktonie Colorado Rocky Mountains, na wysoko$ci 3120 m. Pokrywa $niezna
w tym lesie utrzymuje sie przez 7V2 miesigca. Odtowy prowadzono przez 16 mie-
siecy, na powierzchni 12 ha, stosujac metode CMR. Do kontroli aktywnosci
podsnieznej uzywano zywolowek potaczonych z utozonymi na powierzchni gruntu
cylindrycznymi kanatami. Wielko$¢ areatu osobniczego w poréwnywanych sezo-
nach nie roézni sie istotnie w obrebie gatunku. Zimg $redni areat osobniczy
P. maniculatus jest nieco mniejszy niz C. gapperi. Natomiast latem jest on
istotnie wiekszy u P. maniculatus (Tabela 1). W S$rodku zimy P. maniculatus
ma niska townos$¢, co mozna ttumaczy¢ krotkotrwatym odretwieniem, tgczeniem
sie zwierzat w mate. wspélnie gniezdzace sie grupy oraz nieco zmniejszonym
areatem osobniczym. Sugeruje sie, ze sg to czynniki adaptatywne, umozliwiajgce
zaoszczedzenie energii w warunkach zimy.



