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greater proportion of habitat disturbed on Plot B using
recent, more extensive stripping methods., However,
ler in total area

Plot B is 12.7 percent (3.3 ha) smal
than Plot A, Thus it can be argued that Plot A has a
greater proportion of deciduous forest \zvhlch would
contribute to the higher population density of forest
species found on Plot A. This discrepancy in siz€
between the two plots would bias the number of forest
birds in favor of Plot A. Had the total area of both
plots been equal in size a direct comparison wquld
undisputed. Yet despite this criticism, a comparison gf
population densities is still justified. The difference 1n
the size of the study plots would not entirely compen-
sate for the lower density in Plot B.

The extent of disturbed habitat created by stl:ip
mining (Table 1) does not affect those species
characteristic of disturbed areas nor those forest species
able to invade and utilize a secondary habitat. The
recent, extensive strip-mine procedures conducted on
Plot B do not affect the ability of some species to
establish territories on the strip-mine cuts and the
spoils banks. Yet the differential use of the disturbed
habitat within each plot was pronounced when the two
plots were compared. Also, the population density of
Plot A was higher than that of Plot B indicating that the
proportion of forest habitat altered by strip mining has
a marked effect on the avifauna of a larger geographical
region. Therefore, to determine the environmental im-
pact of an area affected by strip mining on breeding-
bird populations, the extent of the disturbances created
must be considered as well. It is seen that the propor-
tion of undisturbed habitat is greater in areas strip
mined in the 1950s in this region. and these areas have
higher densities of breeding birds.
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INTERSPECIFIC BEHAVIOR OF THE PRAIRIE VOLE (MICROTUS OCHROGASTER)
AND THE WHITE-FOOTED MOUSE (PEROMYSCUS LEUCOPUS) AS A
POSSIBLE FACTOR IN HABITAT SEGREGATION
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ABSTRACT
Iqterspeciﬁc tests involving individual encounters and
nesting habits of the prairie vole (Microtus ochrogaster

* Present Address: Three Rivers C i
Bluff, Missouri 63901 ommunity College, Poplar

Wagner) and the white-footed mouse (Peromysc”
’euc?guf Rafinesque) were conducted to investigate
possibility of dominance as a factor in the habitat =
regation of these animals. .
Test results indicated the dominance of the prain
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voles. The dogree of dominance wuy grey
individual encounter tests conducted dyr|
in the nesting study. This introduced (h
rime and location of encounter aw fuctor,
the response of the animals,

it was concluded that the interspecific dominance
evidenced by the voles could be a fuctor in (he segrega-
tion of these animals in arcas of adjoining habitats, The
extent this dominance actuully manifests jinelf jy ques-
tionablo since activity periods and probably nest Jocg.
tions would tend to minimize it, Other fuctors, such as
habitat preference, food habits, and uetivity patterns
would probably serve as more effective burricry 1o the
coexistence Of these animals in natural situations,
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INTRODUCTION

The ecological preferences of the white-footed mouse
Peromyscus leucopus (Rafinesque), and the prairie vo]c:
Microtus ochrogaster (Wagner), vary considerably, The
mouse, & nocturnal granivore, is characteristic of woods
and woods' edges while the vole is a diurnal herbivore
of dry, grassy, upland situations (Barbour, 1963;
Brown, 1964; Dice, 1922; Getz, 1962; and Klein, 1960).
These preferences usually serve to separate them to such
an extent that Whitaker (1967) found them occupying
the same habitat only as often as would be expected by
chance.

Where preferred habitats of these animals adjoin
some overlapping might be expected and more direct
mechanisms of separation may operate. Several workers
have reported the role varying degrees of interspecific
aggression may have in habitat segregation of other
small rodents. Grant (1971) reported that the popula-
tion density of the meadow vole, M. pennsylvanicus
(Ord), was a factor in the exclusion of the deer mouse,
P. maniculatus (Wagner). Brown (1964) reported tl}at
interspecific aggression helped separate three species
of Peromyscus, including P. leucopus. Wirtz and Pear-
son (1960) indicated the dominant reactions of the
meadow vole may aid in the exclusion of the deer
mouse. Getz (1962) discussed the possibility of inter-
specific reactions as a factor in the separation of the
meadow vole and the prairie vole. This paper 1n-
vestigates the possibility of interspecific dominance as
a factor in the segregation of the prairie vole and the
white-footed mouse in areas of adjoining habitats.

METHODS

Five male and two female prairic voles and six male and
three female white-footed mice l:'were wild trapped and used in
losls involving individual interspecific encounters and nest:lng
segregation. Tests involving individual encounters included m es
and females since both move about their home ranges azl:ls
would be expected to have interspecific contacts. All anim
were in good health and were sexually mature. wr fesis, WS

The test cage, or the interspecific encounter tests, ¥
Bx6x6 ingchclus?: gimcnsions ang contained a sohdu:};g“;ﬁ
partition at the midpoint of the cage. The nest caSe,l e

concerning nesting segregation, was 36 X 2 ter hole
had 1wo partitions, each with a one inch diame into
bored at the bottom. These partitions divided the o 12 x
three freely accessible sections, each with dimensions ©
12x 10 inches,
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minute encounters were used, Al animals were tested with every

animal of the other » ' k
tests involving (he ‘m%;’:it“‘mmmt‘ 30 minutes elapsed beiween

reactions were divided into ten categories, Those
threats, upproaches, and attacks were considcredmw be a:t
wremive reactions, ‘The recemive reactions were those in the
oawu‘orlcn of uvoiglance, defensive position, and retaliation. The
r.em:} ning calegories were fighting, fraternizing, sniffing and no
;omlmlve reaction. ‘The descriptions of the categorized reactions
u:ﬁv‘:ll‘lc same as those used by Clarke (1956), Krebs (1970)

Iz and Pepfson (1960), During all iests the investigator
Wl quictly alongside the test cage and recorded the data. All
('l'um were collected by the same investigator to avoid discrepan-
cies in the Interpretation of the reactions, Tests were conducted
it night with the aid of a red light, and during the day to
Investigate the influence of time of encounter.

The second type of testing involved the nesting habits of the
animals. Two groups of malefemale paired animals were intro-
duccq into the nest cage and allowed to reassociate themselves
at will in their nesting habits, Nesting material was evenly
distributed throughout the nest cage and sources of ample
food and water were located near each end of the cage. Notes
were taken on the reactions of the animals upon introduction
into the nest cage and then activity and nesting position of the
animals were periodically noted.

RESULTS

A total of 56 individual interspecific encounter tests
were conducted between the white-footed mice and the
prairie voles resulting in 1231 contact reactions, an
average of 21.9 reactions per trial. Thirty-one of the
tests were conducted at night with 564 reactions result-
ing, and 25 were conducted during the day resulting in
667 reactions, for averages of 18 and 26.4 reactions
per trial, respectively (Table 1).

During night testing the mice exhibited a greater
number of total reactions (349) than did the voles
(215). This, to some extent, was the result of diverg-
ence from a one reaction-one response situation be-
tween animals; for example, with the approach of a
vole (1 reaction/vole) a mouse would often assume a
defensive position quickly followed by avoidance (2
reactions/ mouse). As a result the mice would accumu-
late a greater number of reactions than the voles;
however, by converting each reaction category to its
percentage of the total number of reactions a lucid
interpretation of the data was possible. As a result of
percentage evaluations it can be seen that the voles
recorded twice the percentage of aggressive reactions as
did the mice during night testing (Table 1). Although
the percentage for approaches was approximately equal
(32.4 mice, 37.2 voles) the voles combined threats and
attacks with their approaches much more often than
did the mice. A great difference was recorded in the
recessive behavior of the animals since over one-half of
all reactions (57.6%) of the mice were in the recessive
categories. The recessive responses of the voles were
minimal (8.3% ), most being in the category of retalia-
tion. Of the remaining response categories, only the
one for no reaction showed any marked difference.
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The voles ignored the presence of the mice more than

did the mice in the reverse sense. ‘ -
Day testing further demarcated the aggressive ten

cies of the voles which increased their total aggressl:ve
activity by increasing the percentage of approac :s
and attacks. Nearly every approach was followed by
an attack. The percentage of threats was reduced by
nearly one-half; perhaps indicating the clearly _aggrcs-
sive nature of the reactions. The recessive reactions 0

the voles, minimal to start with, were also regluccd by
nearly one-half. Corresponding to the voles’ increase

aggressive activity, the recessive reactions of the mice
increased. The reactions in the avoidance category
nearly doubled while the other two recessive categories
dropped, perhaps indicating the preference of the mice
to take immediate flight rather than any antagonistic
action. The percentage of aggressive reactions of the
mice declined correspondingly. The remaining cate-
gories of reactions were essentially nonexistent.

The greater activity of the voles during the day test-
ing indicates that the normal activity period of these
animals may have an influence on the nature of their
responses as well as their aggressive behavior (93%
of all reactions during the day were aggressive). The
role of normal activity period on reactions for the mice
could not be determined since the strong aggressive
reactions of the voles forced a response by the mice.
No sexual difference was apparent during any of the

regular testing.
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ressive tend g _ ] '
:egl%tions with the white-footed mice. Little diﬁs::mc

could be ascertained from the remaining reactiop cat
(N

go&l.;se’ ncsting Study. Showed. dramatic reslllts. Alm
immediately upon introduction of the animals -
the nest cage the voles attacked and chased the p; 0
around the cage. This activity continued, with 0n‘;°
momentary pauses, for an hour. The voles theq wey
to one corner of the cage and started to °°nstrumm
nest. periodically the male vole would harass the mica
which were usually huddled in a distal corner, thep he
would return to the female vole and the nest buildine
activity. The female vole tended to remain at the nesgt
site, once its construction had begun, for the duratiop
of the test. Rarely was a mouse observed to approach
the voles. Little actual fighting was observed since the
mice were usually quick enough to escape the voleg
and when fighting did occur, the mice quickly broké
off the encounter by fleeing. This pattern of harassmeng
was noted during all observation periods.

During the first night the voles moved all the nesting
material into one corner of the cage and constructed
their nest. The mice, huddled in a far corner, were
denied any nesting material at all.

Two separate groups were tested in this manner and
the results were identical in both cases, with the excep-
tion of the death of one mouse in the second test group.
It is not known if this death was due directly to physical
abuse or if it was from exhaustion from the constant

The comparison of the aggressive and recessive

figures of the total results (Table 1) indicate the more harassment. Although none appeared markedly severe,

TABLE 1: Results of Interspecific Tests.*

Aggressive . Recessive Frater- No Total
Threat Approach Attack Fight  Avoid Defense Retaliate nize Sniff Reaction Reactions

Night (31 tests)

37.0
57.6
Mice 23 324 2.3 0.3
24 37.0 1;.5 8.0 0.3 1.4 3.4 349
Voles 309 372 144 14 P R —
Do 55 ) : 05 - 28 14.0 215
i 24.2 74.6
ice 0 -
2355 0.6 0 61.8 6.4
Voles 12 =5 3.0 ™ ’ > " N
1 415 394 0 03 0‘
Total (56 tests) 3 4.4 0 0.6 1.3 G
‘/
. 30.8
ice 1.2 28.1 3 65.8 —
85.0 : 0.1 49.0 96 72 6
Voles X R — s Py - 0.1 0.9 2.2 67
' . 13 i ———
) - 0.2
. 5.
umbers in the final column are the total ° 02 = 6'3(”,‘_,.,5/55/

. ( B llumbel ()f re f i lw
sions lou"ded 0“ to one deCImal place) ()f the nu b ac"ion's 0 the an"nals C( )ncerned A “ re perce'“ ¢
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