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Social and individual behavior of female spiny
mice (Acomys cahirinus) paired with sexually

experienced and inexperienced males

SUE LYNN ANDRES and RICHARD DENI
Rider College, Lawrenceville, New Jersey 08648

Seven sexually inexperienced adult female spiny mice (Acomys cahirinus) were observed
during heterosexual pairings with either sexually inexperienced or experienced male compan
ions. The behaviors recorded included self-grooming, companion-body grooming, companion
anogenital contact, locomotion , immobility, and pursuit of the male. Each observation session
lasted 15 min and was separated into three 5-min periods for analysis. The type of companion,
sexually inexperienced or experienced, and the session number (Day 1, Day 2) were additional
within-subjects variables. Results indicated that individual behavior (locomotion and self
grooming) was inhibited by the presence of the inexperienced male companion . Social behavior
(anogenital contact, pursuit) was facilitated by the presence of the inexperienced male com
panion, but only for the firs t 5-min period of exposure per session. These findings were
discussed as evidence that female spiny mice discr iminate the behavior of male companions
and may regard inexperienced males more as intruders than they regard sexually experienced
males.

Aggressive and dominance behaviors of female spiny
mice (Acomys cahirinus) have been shown to be affec ted
by physiological control, both directly and indirectly.
Direct physiological control was implicated in the
finding by Moore , McRainey, and Hicks (1981) that
REM sleep deprivation facilitated approach , chasing ,
biting, and displacement behavior in females during
interaction with other female spiny mice . Indirect phys
iological control was implicated by Por ter (1976) , who
showed tha t home-cage stimuli (presumably resident
odor cues) affected the disp lay of agonistic behavior by
fema les. Porter reported sex differences in the aggressive
behav ior of spiny mice observed in opposite-sex pairs.
Tests occu rred in the home cages of bo th th e male
and female of each pair. Females tested in their home
cages were more aggressive and dom inant over th eir
male companions. Females and males were equally
aggressive when tested in th e male ' s home cage, and less
overall aggression was seen in male cages. These data
suggest that females regarded males as intruders on their
territory , but males did not regard females as int ruders .

The purpose of the present study was to determine if
the social and individua l behavior of female spiny mice,
observed in opposite -sex pairs, wou ld be affected by the
level of previous sexua l experience of the male com
panion. In general, it was predicted that sexually inex
perien ced males would be treated more like intruders by
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female mice. As a result , female behavior wou ld be
chara cte rized by less self-grooming and individual
locomotion, and mo re social contact and pursuit.

METHOD

Subjects
Seven adult female spiny mice were used as subjects. They

were hou sed individ ually in steel cages after wea ning at 30 days
of age and fed Purina 5012 cho w and wat er. Subj ect s were at
least 150 days old at the start o f th e study . Two types of male
co mpanions were used in thi s study , including seven sexu ally
inexperienced and seven sexua lly experienced ad ult spiny mice .
Male companio ns were at least 150 days old and fed Purina 50 12
chow and water. Inexperienced male companio ns were ho used
individually in steel cages after weaning at 30 days. Experienced
male companions were paired at 30 days with a fema le of th e
same age and ho used in a standard plastic roden t cage with wire
top and pine shavings as bedding material. Experienced males
remained paired with the same female fo r a period of at least
I year and sired at least five litters during that time. Subject s
and companion s were hou sed in the same colony roo m main 
ta ined at 70° F_73° F, with day length regula ted by ou tside light
cues.

Apparatus
Opp osite-sex pairs were placed in a rectangular clear plastic

rode nt cage with a clear plastic cover. This cage was located on
the 1100r of a small test room apart from the colony room ,
illum inated by both l1uorescent and incand escent light sources.
A video camera was mounted on a tripod and placed above the
test cage to record the beh avior o f subjects from that perspec
tive. Ob servati on s were recorded on video cassette for later
playb ack and codi ng. Extraneo us sounds outside the test room
were masked by white noise . Air tem perature inside the test
roo m varied from 70°f' to 73°F. During playb ack of video 
tap es. electro nic counte rs and timers were used to record specific
socia l and indi vidual behaviors of the subje cts.
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these within-session differences were not significant
according to specific-comparison tests.

Table 1
Meansand Standard Deviations for Duration of Self-Grooming

(in Seconds) by Female Spiny Mice

SD

23.8
16.4
19.4
16.6
22.1
14.1

Experienced

MeanSD

Inexperienced

Mean

Main Effect : Type of MaleCompanion
27.9 11.1 42.9 19.0

Three-Way Interaction Effect
First Period 26.9 6.5 48.1
Second Period 33.6 9.9 29.8
Third Period 26.2 9.2 48.9
First Period 35.4 11.6 42.5
Second Period 22.0 13.8 46.0
Third Period 23.2 11.0 42.3

Within-Subjects Factor

Day 1

Day 2

Main Effect : Inexperienced Experienced

Session
Session Period MaleCompanion MaleCompanion

Period Mean SD Mean SD Mean SD

1 30.9 19.0 38.2 19.8 23.7 15.5
2 23.9 13.5 20.1 8.3 27.6 16.8
3 17.6 11.2 17.6 8.8 17.6 13.6

Table 2
Meansand Standard Deviations for Duration of Companion

Anogenital Contact (in Seconds) by Female Spiny Mice

Companion-Anogenital Contact
Analysis of variance revealed a significant main

effect for session period [F(2,66) = 7.41 , p < .005] and
a significant two-way interaction between type of male
companion and session period [F(2 ,66) = 5.23 , p < .0 1] .
Means and standard deviations for duration of companion
anogenital contact are shown in Table 2. Average dura
tions of behavior decreased over the three session
periods. Specific-comparison tests showed that duration
of contact during the first period was significantly
greater than duration of contact during the second or
third period (p < .05) . Average durations of contact as
a function of the significant two-way interaction showed
a decreasing trend over periods during pairings with an
inexperienced male companion, but a curvilinear trend
during pairings with an experienced male. Specific
comparison tests showed that contact during the first
period with the inexperienced male was significantly
greater than during either the second or third period

Companion-Body Grooming
No significant effects were obtained for this depen

dent measure. Average durations were highly stable and
ranged between 18.0 and 30.7 sec across all factor
combinations in the analysis.

Self-Grooming
Analysis of variance revealed a significant main effect

for type of male companion [F(l ,66) = 24.25, p< .001]
and a significant three-way interaction between type of
companion, test day, and session period [F(2,66) =
4.26, P < .025] . Means and standard deviations for
duration of self-grooming are shown in Table 1 for the
main effect and three-way interaction. Female subjects
showed significantly longer durations of self-grooming
when observed with experienced male companions
compared with inexperienced male companions. Three
way interaction cell means shown in Table 1 reveal two
functional variations in behavior over the three session
periods within each test day . Duration of self-grooming
peaked during the second period on Test Day 1 with
inexperienced males, but dipped during the second
period on Test Day 1 with experienced males. However,

RESULTS

All subjects were sexually unreceptive throughout all
test pairings with male companions, and no instances of
copulation were observed . The duration scores for the
six dependent measures were analyzed using a three 
factor within-subjects analysis of variance for each
dependent measure. The three hierarchical within
subjects factors were (1) type of male companion
(sexually inexperienced or experienced), (2) test day
(Day 1 or Day 2), and (3) test session period (first,
second, and third 5-min period). When appropriate,
specific comparisons were made using Newman-Keuls
tests.

Procedure
Opposite-sex pairings and observations of the female subjects

were carried out over a 30-day period with all observations
videotaped between 0630 and 0800 h. When a pairing and
observation required an inexperienced male companion, the
female subject and the male companion were taken from their
individual cagesand placed together in the plastic test cage in the
test room. When a pairing and observation required an experi
enced male, the female subject was taken from its individual
cage and the male companion was separated from its mated
female and placed with the subject in the plastic test cage. Each
female subject was repeatedly tested with a particular inexperi
enced and experienced companion. Each test session consisted
of three consecutive 5-min periods. Female subjects were tested
with inexperienced male companions during two daily sessions
followed by experienced male companions during two daily
sessions. The following behaviors were recorded during playback
of videotapes : (1) "self-grooming," including cleaning the fur
and sniffing or touching the body , (2) " companion-body groom
ing," including cleaning the companion's fur and sniffing or
touching the companion's body (excluding anogenital region),
(3) "companion-anogenital contact," including sniffing or
touching the companion's anogenital region, (4) "locomotion,"
defined as walking or running, (5) "immobility," defined as the
absence of locomotion, and (6) "pursuit" of companion, defined
as chasing the male. All measures were durations recorded to the
nearest .1 sec. Periodic measures of interobserver reliability were
obtained. Percent agreement measures were consistently above
95% on all dependent variables.
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(p < .05), but the same pattern was not obt ained for
period differen ces with the experienced male.

Tabl e 3
Mean s and Standard Deviations for Durations of Pursuit of

Male Companions (in Seconds) by Female Spiny Mice

Locomotion
Analysis of variance revealed a significant main effect

for type of male companion [F(1 ,66) =13.53, p< .00 1] .
Means and standard deviations for duration of locomo
tion (in seconds) were as follows: (1) inexper ienced male
companion, mean = 154.0 (SD = 46.5) and (2) exper i
enced male, mean =124.0 (SD =44.9 ). Female subjects
showed significantly more locomotion during pairings
with inexperienced males.

DISCUSSION

The present findi ngs suggest th at female spiny mice treated
sex ually inexperie nce d males more like in truders than th ey d id
sex ually experienced males. This is somewhat inconsistent with
data on female aggression toward ex perienced males in golde n
ham ster s (Mesocricetus auratus). Ciaccio , Lisk , and Reuter
(1 979) reported h igh levels of fema le aggressio n to ward sex ually
ex perienced male ham ster s, part icularly in no nreceptive females.

The ind ividu al behavior of female spiny mice ob served in
the pr esent st udy was inhib ited by th e presen ce of an inexperi
ence d male compa nio n. Fo r exam ple, du ring five of six 5-min
obse rvat ion periods, females ex hibi ted less self-grooming in th e
presence of inex perienced male s than in th e presence of ex pe ri
ence d males. Significan tly less individ ual locom ot ion by females
was shown in the presence of the inex perienced male com
panion. Th e socia l beh avior of these fema les was either unaffected
by male sexual ex perience , as in the case o f com panion-body
groo ming, or fac ilita ted by th e presence of an inexperienced
mal e, as in th e case of anogenita l contact and pursuit by females
during th e firs t 5-min ob servation period . However, as ex posu re
time progressed , for example, Period 3 dat a , th e faci litat io n
effect o n p ursuit behavior by fema les eithe r reversed itse lf o r
disappear ed altogethe r. Th e decline over time in pursui t of
inex perie nce d males by female spiny mice is not like ly to have
been an exa mple of a mat ing-induced reductio n in pr oceptive
beh avior (cf. Steel, 1979), since no copulatio n was obse rved dur
ing any of the pair ings.

Th e pattern of present find ings suppor ts the conten tio n that
sexu ally inex per ienced males were tr eat ed more like intruder s
tha n ex per ienc ed males were . In addition, they provide further
evide nce that changes in female behavior during heterosexual
pairings may be determined by differ en ces in the behavioral
his tory o r co nditio n o f male com panions and th e ab ility to mak e
di scrimination s based o n th e di fferen ces. Studies supporting this
rea soning include repo rt s tha t female hou se mic e (Mus m usculus)
behaved differently toward male co nspecifics based on th e
odo r and ph ysiological condition of th e males (cf. Hayashi &
Kimura, 197 8) , that th e familiarity o f a male to fema le deer
mice iPeromyscus maniculatus) po ten tiated heterosexual in te r
actions (Dewsbury , 197 9) , that fema le Mongolia n gerbils
tMerio nes unguiculatus) are more aggressive wit h an unfa mili ar
compared with a famil iar male (Agren & Meyerson , 1977), and
th at fema le ham sters of th e genus Mesocricetus prefer con
specific males over non con specific males of the same genus
(Murphy , 1977).

testing with inexperienced males was the opposite of
that for testing with experienced males. Duration of
pursuit of males by females declined over time when the
male was inexperienced but increased over time when
the male was experienced. Furthermore, this trend was
present for both test days during pairings with inexperi
enced males, but only on Test Day 1 during pairings
with experienced males.

SO

9.4
16.2
18 .4

Experienced

5 .1
9 .9

14.1

MeanSO

Inexperienced

Mean

Tw o-Way Interaction Effect

Fir st Period 14.1 16.9
Second Period 10. 9 14.0
Third Period 7.2 7.6

Within-Subj ect s Fac tor

hnmobility
Analysis of variance revealed a significant main

effect for session period [F(2 ,66) = 3.67, p < .05] .
Means and standard deviations for duration of immo
bility (in seconds) were as follows: (1) first period ,
mean =52.0 (SD =41.9 ), (2) second period , mean =
75.2 (SD =55.0) , and (3) third period, mean =76.8 ,
(SD = 51.7 ). There was an increasing and asymptotic
function of duration of immobility over time within a
session. Specific-comparison tests showed average dura
tion for the first period was significantly lower than
that for either the second or third period (p < .05).

Pursuit of Companion
Analysis of variance revealed a significant two-way

interaction between type of male companion and ses
sion period [F(2 ,66) = 3.49 , p < .05] and a significant
three-way inte raction between type of companion, test
day , and session period [F(2 ,66) = 3.62, p < .05] .
However, no interaction cell comparisons were signifi
cant. Means and standard deviations for duration of
pursuit of companion are shown in Table 3 for the two
way and three-way interactions. The linear trend in
mean durations as a function of session period during

Day 1

Day 2

Th ree-Way In teractio n Effect

First Period 15.6 20 .7 2.4
Second Per iod 15.0 18.6 5 .7
Th ird Period 5.7 6 .4 19 .8

First Period 12.7 13.6 7.9
Second Period 6 .9 6.5 14.2
Th ird Period 8 .7 8.8 8.3

4 .4
7 .0

24.0

12.4
21. 8

8 .7
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