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Conspecific preferences in prairie voles,
Microtus ochrogaster, and meadow voles,
M. pennsylvanicus

JOHN D. PIERCE, JR., BRUCE FERGUSON, and DONALD A. DEWSBURY
University of Florida, Gainesville, Florida

Interactions between congeneric species in sympatry offer opportunities to study mating prefer-
ences for conspecifics, preferences that maintain premating reproductive isolation between spe-
cies. Sixteen males and 16 females of two sympatric species, prairie voles (Microtus ochrogaster)
and meadow voles (M. pennsylvanicus), were tested for conspecific as opposed to heterospecific
preferences in an automated preference apparatus. The results indicated that male prairie and
meadow voles displayed preferences for conspecifics when the females were in estrus, but showed
no preference when females were in diestrus. Female prairie voles in both estrous and diestrous
conditions likewise displayed a preference for conspecifics, whereas meadow vole females showed
no such preference. These species differences may be related to social organization, for prairie
voles are monogamous, pair-bonding, and contact-prone, whereas meadow voles, which are po-
lygamous, display high intraspecific aggression during initial contact. Conspecific preferences
can be considered as one factor that maintains existing isolation between the species.

Interactions between congeneric species in sympatry
offer opportunities to study the factors that maintain
premating reproductive isolation between those species.
The discrimination of and mating preferences for con-
specifics constitute one such factor. This study was
designed to investigate conspecific preferences in two
sympatric species of voles, prairie voles (Microtus
ochrogaster) and meadow voles (M. pennsylvanicus).

For sympatric species, the ability to discriminate con-
specifics from heterospecifics is important for such rea-
sons as the selection of a mating partner and the exclu-
sion of potential resource competitors. As one might
expect, the species tested have generally shown a prefer-
ence for conspecifics over members of closely related spe-
cies. In two-choice preference tests, male preferences for
female conspecifics have been demonstrated in several
species of mice of the genus Peromyscus (Bradshaw,
1965; Moore, 1965; Smith, 1965). Murphy (1977)
reported that females of three hamster species displayed
preferences for conspecific males. Turkish hamsters, the
species with the greatest sympatric overlap, showed the
strongest conspecific preference (Murphy, 1977, 1978).
Preferences for conspecific odors or avoidance of hetero-
specific odors have been noted for several vole species,
including male Microtus californicus (Heske & Repp,
1986), M. pennsylvanicus (McGuire & Novak, 1987),
M. agrestis, and Clethrionomys glareolus (de Jonge,
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1980, 1983). Preferences in meadow voles are interest-
ing in that postnatal experience may influence these prefer-
ences. Cross-fostered meadow voles have displayed pref-
erences for prairie voles (the foster species) as adults,
whereas in-fostered meadow voles have preferred con-
specifics (McGuire & Novak, 1987). Brown (1979) has
reviewed further evidence for conspecific preferences in
several taxa.

Prairie voles and meadow voles offer an opportunity
to study conspecific preferences in two Microtus species.
These species are sympatric in at least part of their range
(Getz, 1962; Krebs, Keller, & Tamarin, 1969), and in-
terspecies interactions probably do occur between them
(Zimmerman, 1965; but see Krebs, 1977). Various studies
have indicated that prairie voles and meadow voles dis-
play high inter- and intraspecific aggression during staged
encounters (Colvin, 1973; Getz, 1962; Miller, 1969). In
general, high intrasexual aggression has been observed
within meadow voles, and high intersexual aggression has
been found between species. These subtle differences in
individual behavior may be a factor in the actual mating-
system differences between these two species, with prairie
voles generally displaying a monogamous mating system
(Carter, Getz, & Cohen-Parsons, 1986; Getz, Carter, &
Gavish, 1981; Getz & Hoffman, 1986) and meadow voles
generally polygamous (Madison, 1980a, 1980b).

The differences in intra- and interspecies aggression be-
tween prairie voles and meadow voles suggest that these
species can discriminate conspecifics from heterospecifics.
The objective of the present study was to determine if this
discrimination results in a preference for conspecifics over
heterospecifics, and also, if this preference is influenced
by the reproductive state of the female (i.e., estrus or
diestrus).

Copyright 1989 Psychonomic Society, Inc.
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Table 1
Visitation by Male Prairie Voles and Male Meadow Voles to
Estrous and Diestrous Conspecific and Heterospecific Females

Duration of Visit

(in seconds) Number of Visits

Male Consp.  Heterosp. t  Consp. Heterosp. ¢
Estrous females
Prairie vole  2189.8 4769  4.111 155 10.6  2.29*
Meadow vole 1440.9 488.7  4.05f 29.8 262 094
Diestrous females
Prairie vole 937.8 1210.7  0.60 25.0 348 1.12
Meadow vole 896.3 1359.1 0.74 13.8 16.2 0.58
Note—Consp. = conspecific female. Heterosp. = heterospecific fe-
male. *p < .05. {p < .0l.
METHOD
Subjects

The subjects were 16 male and 16 female prairie voles, Microtus
ochrogaster, and 16 male and 16 female meadow voles, M. pennsyl-
vanicus, born and maintained in the laboratory colony at the University
of Florida. Prior to testing, the subjects were individually housed in
23 X 19 X 13 cm polycarbonate cages in homospecific colony rooms
on a reversed 16:8-h light:dark photoperiod. Water and Purina rabbit
chow were available ad lib. The males of both species were pretested
for copulatory behavior prior to testing. The female prairie voles were
sexually experienced at the time of testing; the female meadow voles
were sexually inexperienced.

Apparatus

The choice tests were conducted in the automated preference appara-
tus described by Webster, Williams, Sawrey, and Dewsbury (1984).
Briefly, thisis a44 X 21.5 X 20 cm Plexiglas chamber divided by two
partitions into a 20 X 20.5 cm central area and two smaller 10 X 20 cm
compartments, one at each end. The stimulus animals were confined
in 8 X 7 x 8 cm stimulus boxes external to the two smaller compart-
ments. Internal alleys through the partitions and smaller compartments
allowed free access to the stimulus boxes by the subjects, with a double
piece of hardware cloth separating the stimulus animals from the sub-
jects. Thus, the subjects could approach and interact with each stimu-
lus animal without actually making contact with that animal. For each
experimental run, the stimulus animals were placed in the endboxes 10-
15 min before testing, where they remained for the duration of the test.
The subjects were introduced via a central startbox to begin testing. The
numbers of visits and the total durations of visits were recorded auto-
matically by photocells (see Webster et al., 1984).

Procedure

The procedure for all experimental trials involved the presentation
of an unrestrained choice animal with two stimulus animals that were
constrained in the stimulus endboxes. All subjects were given at least
1 h of habituation in the endboxes and central arena 1-2 weeks before
testing and in the endboxes 10-15 min immediately before testing.

In Experiment 1, 16 sexually experienced male voles of each species
were given two 1-h tests at least 2 weeks apart. In one test, the male

subjects were presented with 2 diestrous females, 1 conspecific and 1
heterospecific. In the other test, the male subjects were presented with
2 estrous females, 1 conspecific and 1 heterospecific. The design was
counterbalanced across conditions, with half of the males presented with
diestrous females first and half of the males presented with estrous fe-
males first. The males from each experimental condition were given
the reverse treatment the following session.

The females used as estrous stimulus animals were brought into be-
havioral receptivity by injections of 0.06 mg of estradiol benzoate 3 days
prior to testing and 0.6 mg of progesterone 4-6 h before testing. All
females had vaginal smears taken on the day of testing. Females whose
smears indicated first-day estrus (defined as a virtual lack of leucocytes
and a predominance of nonnucleated squamous cells) on the test day
were used as the estrous subjects. Females that had not been hormone-
injected and that had predominately leucocytes with nucleated epithelial
cells were used as the diestrous subjects.

In Experiment 2, 16 females of each species were tested in the auto-
mated choice apparatus in two conditions. In one test, the female sub-
jects were presented with 2 constrained males, 1 conspecific and 1 het-
erospecific, when the female was in diestrus. In the other test, the female
subjects were presented with 2 constrained males, 1 conspecific and 1
heterospecific, when the female was in estrus. The trials lasted 1 h and
were counterbalanced across conditions, as in Experiment 1. The fe-
males from each experimental condition were given the reverse treat-
ment 2-4 weeks after initial testing.

For all subjects, the total number and duration of visits to the central
chamber and each endbox were recorded.

RESULTS

The results of Experiment 1 can be found in Table 1.
No conspecific preference was demonstrated by the males
of either species when the females were in diestrus. Differ-
ences in frequency of visits and amount of visitation to
conspecific and heterospecific diestrous females were not
significant for either the prairie vole males or the meadow
vole males. When the stimulus females were in the es-
trous condition, the males of both vole species showed
a preference for the conspecific females. The prairie vole
males visited the conspecific females significantly more
often and for longer durations than they visited the hetero-
specific females. The meadow vole males visited the con-
specific estrous females for significantly longer durations
than they visited the heterospecific estrous females,
although the numbers of visits to each female did not differ
significantly.

The results of Experiment 2 are presented in Table 2.
In both the estrous and the diestrous conditions, the prairie
vole females showed both significantly greater numbers
and longer durations of visits to conspecific than to hetero-
specific males. In contrast, the estrous and diestrous
meadow vole females showed no significant differences

Table 2
Visitation by Estrous and Diestrous Prairie Vole and Meadow Vole
Females to Conspecific and Heterospecific Males

Duration of Visits (in seconds)

Number of Visits

Female/Condition Consp. Heterosp. t Consp. Heterosp. t
Prairie vole/Estrous 1299.7 562.7 4.061 28.6 19.8 2.59*
Prairie vole/Diestrous 1593.4 396.5 4.73% 57.1 31.7 4.23%
Meadow vole/Estrous 1001.0 1316.9 0.47 5.2 6.6 0.57
Meadow vole/Diestrous 825.3 752.1 0.15 11.1 10.9 0.39
Note—Consp. = conspecific male. Heterosp. = heterospecific male. *p < .05. tp < .01.



in either numbers of visits or amounts of visitation to con-
specific as opposed to heterospecific males.

The disparate results between the prairie vole and
meadow vole females in Experiment 2 led to a test of the
hypothesis that the females of the different species may
have spent unequal amounts of time in the central area.
There was no significant difference in the durations of
time spent in the center of the apparatus when the females
were in either estrus [prairie vole M = 1,737.6 sec,
meadow vole M = 1,282.1 sec; #(30) = 0.28, n.s.] or
diestrus [prairie vole M = 1,610.1 sec, meadow vole M
= 1,597.6 sec, #30) = 0.97, n.s.].

DISCUSSION

‘When given a choice between conspecific and heterospecific females,
the male prairie voles and male meadow voles displayed preferences
for conspecifics when the females were in estrus, but they showed no
preference when the females were in diestrus. The female prairie voles
in both the estrous and the diestrous conditions likewise displayed prefer-
ences for conspecifics, whereas the female meadow voles showed no
such preference.

The role of estrus in affecting male preference is interesting in light
of the extensive research conducted on this topic. While male prefer-
ences for estrous conspecific females have been demonstrated in numer-
ous species, it is not a universal phenomenon, and species vary greatly
in the ease of demonstration of these preferences (Dewsbury, Fergu-
son, Hodges, & Taylor, 1986; Taylor & Dewsbury, 1988, in press).
For species demonstrating a preference, there is evidence to suggest
that ovarian-dependent changes in vaginal and urinary odors result in
greater attractivity of estrous females to males (Brown, 1979), and such
odors are believed to advertise the location of receptive females in the
field. The present results fit well with this hypothesized role of estrous
odors, for males of both species were attracted to estrous conspecific
females. However, the absence of a displayed preference when females
were in diestrus should not be taken as a failure of males to discriminate.
In two-choice preference tests, ‘‘a lack of preference does not indicate
inability to discriminate’’ (Brown, 1979, p. 105).

The female visitation data from Experiment 2 are more difficult to
interpret. There may be several reasons why the prairie vole and meadow
vole females showed such differences in visiting. First, it is quite pos-
sible that since the prairie vole females had previous sexual experience,
whereas the meadow vole females did not, this difference in experience
led to different behaviors directed toward the stimulus males. While
this possibility cannot be excluded, both the fact that all the females
showed similar cornified, estrous vaginal smears and the absence of clear
species differences in the amount of time spent away from either male
(i.e., time spent in the central area) argue against this interpretation.
Still, the work of McGuire and Novak (1987) has suggested that post-
natal experience influences social preferences in meadow voles. It may
be the case that copulatory experience likewise influences social prefer-
ence. The meadow vole colony was eliminated shortly after the com-
pletion of these experiments, so there was no possibility for testing fe-
males matched for sexual experience.

Second, the species differences in visitation patterns may have been
due to differential sampling by females of the two species. Whereas the
prairie vole females displayed high numbers of visits to the stimulus
males (see Table 2), the meadow vole females visited the males far less
frequently. It is quite plausible that reduced levels of sampling on the
part of the meadow vole females led to the absence of a preference.
Related to this, Cranford and Derting (1983) have argued that meadow
voles, when they are placed in small arenas, restrict their movements,
show higher levels of avoidance, and are submissive. In larger arenas,
meadow voles show higher frequencies of exploration, and they are more
contact-oriented. The relatively small preference apparatus used in the
present study may have led to the reduced levels of sampling on the
part of the meadow vole females.
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Finally, the different strategies of male visitation may reflect species
differences toward conspecifics. Prairie voles can be characterized as
contact-prone (Getz, 1962; Shapiro, 1987), pair-bonding, and monoga-
mous, and they display low aggression during initial contact (Carter et al.,
1986; Getz et al., 1981; Gray, Kenney, & Dewsbury, 1977). In con-
trast, meadow vole females are primarily territorial (Madison, 1980a,
1980b) and polygamous, and they display high intraspecies aggression
during initial contact (Getz, 1962; Gray et al., 1977). The greater ten-
dency toward sociality in prairie voles may have influenced preference
establishment in this species, whereas the aggressive tendencies in
meadow voles may have hindered the establishment of preferences.

Interspecific encounters in the field between prairie voles and meadow
voles are considered to be infrequent, although the species show exten-
sive overlap in parts of their range (Krebs, 1977). The present results
suggest that conspecific preferences may play a role in maintaining the
separation between species.
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