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Characteristics of white-footed mice, Peromyscus leucopus (Rafinesque,
1818) inhabiting a woodland and an adjacent grassland in eastern
Massachusetts (USA) were compared. Mice occurred predominantly in
the woodland. The occurrence of mice in the grassland was unrelated
to potential competitors, but was instead related to the density of
Peromyscus, Mice in the woodland and grassland were similar in
terms of sex ratio and reproductive condition, but grassland mice
were smaller and had a lower multiple capture rate. It is hypothesized
that grassland Peromyscus in this study were predominantly dispersing
mice and that the grassland functioned as a dispersal sink. Mice in
the study area are contrasted with those in coastal southeastern

Massachusetts which maintain fairly stable resident populations in
grasslands.

[Dept. Biol., Boston Univ., Boston, Ma 02215, USA]

1. INTRODUCTION

The white-footed mouse (Peromyscus leucopus (Rafinesque, 1818)) is
common in the forests of the northeastern United States (Baker, 1968).
It also occurs in lesser numbers in grasslands where it has been found
to maintain resident populations (Adler & Tamarin, 1984). A number
of studies have dealt with the population biology of P. leucopus in
woodland or grassland, and Batzli (1977) compared the population
dynamics and demography of white-footed mice in floodplain and upland
forests. However, we know of no studies which have compared charac-
teristics of P. leucopus in woodland and grassland.

The present study compares demographic and reproductive attributes

of P. leucopus in a mixed deciduous-coniferous woodland and an adjacent
grassland.

2. MATERIALS AND METHODS

Live-trapping was conducted from August 1978 to June 1982 in a grassy field
and an adjacent mixed deciduous-coniferous woodland at the Broadmoor/Little
Pond Audubon Sanctuary, South Natick, Massachusetts (USA).
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A 1 ha rectangular trapping grid consisting of 118 trap stations was established
with stations located 7.6 m apart. 100 trap stations were located in the grassland.
The woodland and grassland stations were separated by a 15.2 m buffer strip
where no traps were set. Each trap station was occupied by a Ketch-all multiple-
capture live-trap (Kness Mfg, Co., Albia, Iowa, USA) baited with oats and supplied
with cotton for bedding.

Captured mice were ear-tagged with fingerling fish tags, weighed, and sexed.
Reproductive data were collected and consisted of position of the testes (scrotal
or abdominal) in males and vaginal patency, size of the nipples, and openness of
the pubic symphysis in females. Obvious pregnancies were detected by palpation.
Mice were released at their point of capture after data were recorded.

Traps were set for two consecutive nights and checked the following mornings.
Traps were left in place unset after each trapping session, and trapping was
.conducted monthly.

3. RESULTS

3.1. Density Trends and Breeding Seasons

Densities were estimated as the minimum number alive to avoid the
biases of mark-recapture statistics (Krebs, 1966). Density trends were
similar to other Peromyscus populations in eastern Massachusetts (Adler
& Tamarin, 1983) with numbers generaly highest in autumn and winter
-and lowest in spring (Fig. 1).
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Fig. 1. Densities and breeding seasons of Peromyscus leucopus in woodland and

grassland. The curve represents the density of mice in the woodland and the

solid data points represent the density of mice in the grassland, Breeding seasons
are indicated by the horizontal bars at the top of the graph.

A breeding season was defined as the period between the first and
llast capture of an individual (male or female) in breeding condition. A
.male was considered breeding if it had scrotal testes, and a female was
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considered breeding if it had a patent vagina or enlarged nipples or
was pregnant. Breeding commenced in late winter or spring (February
to May) and ended in late summer (September or October) (Fig. 1).

3.2. Habitat Selection

126 captures of 68 individuals were recorded in the 18 woodland traps
and 44 captures of 29 individuals were recorded in the 100 grassland
traps. Only 3 individuals were caught in both habitats. Mice thus showed
a clear tendency to occupy the woodland habitat.

To determine what factors may have influenced the occurrence of
mice in the grassland habitat, we grouped trapping data into three-month
periods (seasons) and correlated with five variables the number of
grassland captures and the proportion of total captures which the
grassland contributed (Table 1). The number of grassland captures was

Table 1

Correlation matrix of grassland captures (as number and proportions) and 5
variables potentially affecting the distribution of Peromyscus in the grassland.
Data were grouped into 3-month periods (seasons). N=17 periods.

Seaioh Number of Peromyscus Microtus Zapus
woodland captures density density density
Number of grassland captures
4718 .6905 1 .8692 2 .0822 .3146
Grassland captures as proportion of total captures
.0120 —.0844 .1662 2257 —.2125

1 p<.01, 2 p<<.001

correlated with the number of woodland captures and the total density
of Peromyscus (woodland and grassland combined), yet the proportion
of captures contributed by the grassland was independent of the five
variables.

3.3. Sex Ratios, Body Weights, and Reproduction

To determine if there were differences in the characteristics of mice
in the two habitats, we examined sex ratios, body weights, and reproduc-
tive condition of mice occurring only in the woodland with those occur-
ring only in the grassland.

The sex ratio (males per female) of mice in the grassland, calculated
as the minimum number alive summed over the entire study, was
0.65 (N=36) and in the woodland was 1.23 (N=105). This difference is
not statistically significant (y*=2.87, p>>.05). We computed mean body
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weights over the entire study (Table 2) and found males and females
to be heavier in the woodland (F=17.45, p<<.01). No differences were
found between the sexes (F=0.62, p>.25). We compared the numbers
of males and females in breeding condition, summed over all breeding
seasons, using Fisher’s exact probability test (Siegel, 1956). We found
no differences in the proportions of males and females breeding between
the two habitats: 70.0% (N=40) of all males were breeding in the
woodland and 62.5%0 (N=8) of all males were breeding in the grassland
(exact p=.80); 60.6%0 (N=33) of all females were breeding in the wood-
land and 46.7% (N=]15) of all females were breeding in the grassland
(exact p=.28).

Table 2

Body weights of Peromyscus in the woodland and grassland
habitats. Meanst1 standard deviation are given, with sample
sizes in parentheses.

Males Females
Woodland 19.57£3.99 (49) 19.37+4.58 (41)
Grassland 16.27+2.49 (11) 17.861+4.18 (22)

3.4. Multiple Captures

Since multiple-capture traps were used in this study, we compared
the incidences of multiple captures in the woodland and grassland. 20
double captures and 2 triple captures were recorded in the woodland,
giving a multiple-capture rate of 37.7%. Only 2 double captures were
recorded in the grassland, giving a multiple-capture rate of 9.5%. The
difference in multiple-capture rates between the 2 habitats is statistically
significant (x*=7.04, p<<.0l).

4. DISCUSSION

In this study, we have shown that Peromyscus leucopus occupied the
woodland habitat to a much greater degree than the grassland habitat.
Two other species of small rodents were common in the grassland, the
meadow vole (Microtus pennsylvanicus (Ord, 1815)) and the meadow
jumping mouse (Zapus hursonicus Zimmermann, 1780). If these two species
competitively interfered with Peromyscus and excluded them from the
grassland, then there should be a negative relationship between the
densities of these two species and the occurrence of Peromyscus in the
grassland. However, we found no such relationship. Instead, we found
the occurrence of Peromyscus in the grassland to be related to the
density of Peromyscus.
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Grassland Peromyscus were lower in body weight and had a lower
multiple capture rate than woodland Peromyscus. The relationship
between Peromyscus in the grassland and the woodland in terms of
numbers and body weights are similar to the relationship between
resident and dispersing P. leucopus in Massachusetts (Adler & Tamarin,
ms.) and small mammals in general (Gaines & McClenaghan, 1980). In
particular, the number of dispersers is usually correlated with pop-
ulation density, and dispersing Peromyscus are usually younger (smaller)
subordinate mice (Fairbairn, 1978a; 1978b). Thus, mice in the grassland
were predominantly young mice which may have been dispersing, and
the grassland may have functioned as a dispersal sink (Lidicker, 1975).
Sullivan (1979), Van Horn (1981), and Martell (1983) suggested that clear-
cut areas in British Columbia, Alaska, and Ontario, respectively, function
as dispersal sinks for P. maniculatus (Wagner, 1845).

Adler & Tamarin (1983) described the demography of P. leucopus in
grasslands in coastal southeastern Massachusetts. Although these mice
were found in grasslands, they maintained fairly stable resident pop-
ulations and displayed characteristics similar to mice in the woodland
in the present study. Thus, P. leucopus is able to maintain resident
populations in grassland in coastal southeastern Massachusetts, but occurs
in grasslands in more interior Massachusetts mostly as dispersing
individuals. The question of why Peromyscus occupy grasslands dif-
ferentially in Massachusetts warrants further investigation.
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CHARAKTERYSTYKA PEROMYSCUS LEUCOPUS ZAMIESZKUJACYCH
LASY I EAKI WSCHODNIEGO MASSACHUSETTS

Streszczenie

Od sierpnia 1978 do czerwca 1982 badano demograficzne i reprodukcyjne cechy
populacji myszakéw Peromyscus leucopus, zamieszkujgcych lasy mieszane i przy-
legajace do nich Ilgki. Odlowy prowadzono przy pomocy zywoldbwek wielolownych.
Zlowione osobniki znakowano, wazono i okre$lano pleé, aktywns$é, wielkos$é sutek
itp. i wypuszczano w miejscu zlowienia. Stwierdzono, ze zageszczenia byly po-
dobne jak u innych populacji Peromyscus we wschodnim Massachusetts, z najwyz-
szg liczebnoscia w jesieni i zimie a najnizsza na wiosne (Ryc. 1). W celu okre$lenia
jakie czynniki wplywaja na wystepowanie myszakéw na lgkach przeprowadzono
analize statystyczng danych z odlowéw pogrupowanych w okresy 3-miesieczne
(Tabela 1). Stwierdzono, ze wystepowanie myszakéw na lakach zalezy od liczeb-
no$ci populacji le$nej. Myszaki z laséw i lak mialy podobny stosunek plci i roz-
ré6d (Tabela 2), lecz ,lgkowe” byly lzejsze i mialy nizszy wspélczynnik lownos$ci.
Autorzy przypuszczaja, ze 1aki sg $rodowiskiem zajmowanym przez migrujgce
osobniki Peromyscus. Sytuacja na badanym terenie jest odmienna od sytuacji
z wybrzezy potudn.-wschodniego Massachusetts, gdzie utrzymuje sie osiadla po-
pulacja na igkach,



