
Anim. Behav., 1997, 54, 409–418

Reconciliatory grunts by dominant female baboons influence
victims’ behaviour
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Abstract. Following aggressive interactions, dominant female baboons, Papio cynocephalus ursinus,
occasionally grunt to their victims. To examine the effect of these apparently reconciliatory grunts on
victims’ subsequent behaviour, a series of playback experiments was designed to mimic reconciliation.
Victims were played their opponents’ grunts in the minutes immediately following a fight and then
observed for half an hour. After hearing these grunts, victims approached their former opponents and
also tolerated their opponents’ approaches at significantly higher rates than they did under control
conditions. They were also supplanted by their opponents at significantly lower rates. By contrast,
playbacks of control females’ grunts did not influence victims’ behaviour. Playbacks of reconciliatory
grunts did not increase the rate at which opponents approached or initiated friendly interactions with
their former victims. Playbacks of reconciliatory grunts, therefore, appeared to influence victims’, but
not opponents’, perception of recent events. ? 1997 The Association for the Study of Animal Behaviour
Female baboons utter low-amplitude tonal grunts
during many of their social interactions. The
majority of grunts occur in the context of hand-
ling other females’ infants, but females may also
grunt as they approach one another, as they feed
near or groom one another or as they move into
new areas of their range. Grunts can be given
singly or in bouts, and they occur at high rates
(more than 10 grunts per female per hour of
observation). As is true also of many other non-
human primates’ calls (e.g. cotton-top tamarins,
Saguinus oedipus: Cleveland & Snowdon 1982;
squirrel monkeys, Saimiri sciureus: Boinski 1992;
Japanese macaques, Macaca fuscata: Blount
1985, Masataka 1989, Sakuro 1989; stump-tailed
macaques, M. arctoides: Bauers & de Waal 1991,
Bauers 1993; vervet monkeys, Cercopithecus aethi-
ops: Cheney & Seyfarth 1982; mountain gorillas,
Gorilla gorilla: Harcourt et al. 1993; Seyfarth et al.
1994; reviewed by Hauser 1996), baboons’ grunts
appear to function at least in part to facilitate
social interactions. Dominant females that grunt
as they approach more subordinate individuals,
for example, are less likely to supplant these
individuals, and more likely to handle their
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infants, than females that remain silent (Cheney
et al. 1995b).
Female baboons also grunt to their subordinate

victims following approximately 13% of all
aggressive interactions. Two lines of evidence
suggest that these apparently ‘reconciliatory’
grunts act to reduce victims’ anxiety and to restore
opponents’ relationships to baseline tolerance
levels (see Watts 1995 for similar data on gorillas).
First, observations have shown that grunts are
correlated with an increased frequency of friendly
interactions between victims and their opponents
in the minutes immediately following a fight (Silk
et al. 1996). Second, playback experiments have
shown that, when victims are played a tape-
recording of a former opponent’s scream, they
attend to this potentially threatening call for a
significantly shorter duration if their opponent
has recently grunted to them than if she has not
(Cheney et al. 1995b).
The hypothesis that baboon females’ grunts

serve a reconciliatory function is, however, based
on several assumptions. First, in the case of the
observational data, it presumes that the correlation
between grunts and subsequent friendly inter-
actions is causally related and that other signals,
such as visual cues, are not essential. Second, in the
case of the playback experiments, the hypothesis
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presumes that a diminished response to an oppo-
nent’s scream is an accurate reflection of reduced
anxiety. Finally, it assumes that reconciliation is
appropriately defined in terms of reduced anxiety.
Using similar reasoning, it has been argued that
reconciliation functions to lower stress in captive
groups of macaques because it decreases victims’
scratching (Aureli & van Schaik 1991) and heart
rates (Smucny et al. 1996).
Most studies to date have also failed to consider

whether apparently reconciliatory behaviour by
dominant opponents towards lower-ranking vic-
tims has any functional significance to victims
beyond a reduction in anxiety and a willingness to
tolerate former opponents’ approaches. Despite
the proliferation of research on reconciliation in
recent years, only one study of captive long-tailed
macaques, M. fascicularis, has shown that recon-
ciliation has an effect on victims’ subsequent behav-
iour towards former opponents (Cords 1992; see
also Cords & Thurnheer 1993). Even in this valu-
able study, the interactions of former opponents
may have been artificially influenced by the fact
that the animals were forced into proximity with
one another during the post-conflict period. Simi-
larly, although baboon grunts appear to serve a
reconciliatory function, no study has considered
whether vocalizations alone, in the absence of other
friendly gestures or visual signals, influence victims’
subsequent interactions with their opponents.
A reconciliatory grunt could potentially affect a

victim’s behaviour by increasing the probability
that she approached or initiated a friendly inter-
action with her opponent. In principle, this
hypothesis could be tested by following a sub-
ordinate female for some period after a fight and
comparing her behaviour after she received a
reconciliatory grunt with her behaviour after she
did not. This procedure, however, suffers from the
drawback that grunts often occur in association
with other friendly behaviour. It is therefore dif-
ficult to determine solely through observational
means whether a vocalization can, by itself,
function to influence victims’ behaviour.
In this paper, we describe a playback exper-

iment designed to circumvent this confound.
Specifically, we attempted to mimic vocal recon-
ciliation by playing the grunts of former oppo-
nents to victims in the minutes immediately
following a fight. The experiment’s aim was to
determine whether an apparently reconciliatory
call not only reduced victims’ anxiety but also
influenced their subsequent interactions with
former opponents.

METHODS

Study Area and Subjects

The study site lies in the Okavango Delta, a vast
seasonal swamp created by the flood-plain of the
Okavango River in northwestern Botswana. The
habitat consists of seasonally flooded grasslands
interspersed by slightly elevated wooded patches
ranging from less than one hectare to hundreds
of hectares (Hamilton et al. 1976; Ross 1987).
The average size of a group’s range is 450 ha
(range=210–650; Hamilton et al. 1976).
Subjects were 23 sexually mature females that

were part of a group of approximately 70
baboons. The group was observed more or less
continuously between 1977 and 1991 by Hamilton
and colleagues (e.g. Bulger & Hamilton 1988;
Hamilton & Bulger 1992; Bulger 1993) and has
been the focus of detailed observation since 1992.
All animals are fully habituated to human ob-
servers on foot. Maternal relatedness for all natal
animals is known. ‘Close kin’ are defined as
maternal siblings and mothers and offspring.
Like many other species of Old World monkeys

(e.g. Walters & Seyfarth 1987), female baboons
form linear dominance hierarchies that remain
stable over long periods (Seyfarth 1976; Hausfater
et al. 1982; Saunders 1988). Daughters acquire
ranks similar to those of their mothers, but the
dominance ranks of males are determined primar-
ily by age and size (Hausfater 1975; Packer 1979;
Bulger 1993). Males are typically dominant to
females. Females remain in their natal groups
throughout their lives; males usually emigrate to
neighboring groups at sexual maturity.
Throughout this paper, we use the term ‘victim’

to refer to the female that was the recipient of
aggression and the subject of subsequent exper-
imental and observational analysis. We use the
term ‘opponent’ to refer to the more dominant
female that originally threatened her.

Observational and Experimental Protocol

To determine whether opponents’ grunts
affected victims’ behaviour, we conducted half-
hour-long behavioural samples of females im-
mediately after they had been threatened (lunged
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at, chased or bitten) by a more dominant, un-
related female. During these samples, we noted
the identities of all individuals that either
approached (came to within 2 m) or were
approached by the victim, as well as all sub-
sequent social interactions.
Post-conflict samples were conducted under

three conditions. In the test condition, we played a
tape-recording of the opponent’s grunt to the
victim as soon as possible following the fight (see
below), in an attempt to mimic reconciliation
(‘reconciliatory grunt’ condition).
We compared the data obtained in the half-

hour following playback of a reconciliatory grunt
with post-conflict samples involving the same vic-
tim and the same opponent under two control
conditions. In the first control condition, the
victim was played the grunt of a female that had
not been involved in the fight (‘control grunt’
condition) but had nevertheless been in the gen-
eral vicinity (within 50 m) when the fight occurred.
The female whose call was chosen for this control
playback was always higher-ranking than the vic-
tim, although she might be either higher- or
lower-ranking than the opponent. Data collected
following playback of a control grunt allowed us
to determine whether a victim might change her
behaviour toward her opponent after hearing any
higher-ranking female’s grunt, not just specifically
her opponent’s.
In the second control condition, we sampled the

same victim for half an hour in the absence of any
playback, to determine the victim’s baseline prob-
ability of approaching her opponent (‘no vocal-
ization’ condition). This additional control could
not specifically examine the victim’s behaviour in
the absence of hearing any grunts at all, because in
the half-hour following a fight the victim invari-
ably heard the naturally-occurring grunts of many
individuals. The control did, however, allow us
to reduce the possibility that some aspect of
our experimental protocol influenced victims’
behaviour.
The experimental design assumed that baboons’

grunts are individually distinctive, a supposition
supported by prior acoustical analysis (M. Owren,
R. Seyfarth & D. Cheney, unpublished data) and
playback experiments (Cheney et al. 1995a).
Grunts used as playback stimuli were ones that
had originally been recorded as females either
reconciled with an unrelated lower-ranking oppo-
nent or handled an unrelated, lower-ranking
female’s infant. All stimuli were first analysed in
the field using Canary software for waveform
digitization (Cornell Laboratory of Ornithology)
to ensure that they were of similar acoustic struc-
ture, of similar duration and free of background
noise. All grunts used as playback stimuli had
been recorded within the previous 3 months. Calls
from the same pool were used in both the recon-
ciliatory grunt condition and the control grunt
condition. For example, following a fight between
females B and D, B’s grunt would be played to D
as a test call. On another occasion, following a
fight between females A and D, B’s call might be
played to D as a control call.
Methods were similar to those used in earlier

playbacks of grunts to vervet monkeys (reviewed
in Cheney & Seyfarth 1990) and baboons (Cheney
et al. 1995b). All experiments and subsequent
post-conflict samples were conducted in wooded
areas, when individuals were frequently out of
sight of one another. Grunts were played from a
concealed Nagra DH loudspeaker placed 3–6 m
behind the subject’s current orientation and direc-
tion of gaze, to mimic the imminent approach of
a dominant female. Grunts were played back at
the same amplitude as naturally occurring grunts
(median amplitude=64.5 dB, range=61–68 dB
SPL at 1 m).
No post-conflict samples or experiments were

initiated unless the victim and her opponent had
separated by at least 4 m immediately following
the fight and (to the best of our knowledge)
moved out of visual contact of one another.
Observational data had suggested that over 50%
of the reconciliatory grunts given by dominant
females under natural conditions occurred within
90 s of the original fight (Silk et al. 1996). By
playing grunts to victims soon after the aggressive
interaction, therefore, we hoped to mimic the
context in which most reconciliatory grunts occur.
All playback experiments were conducted within
5 min of the original fight, and over 85% occurred
within the first 2 min.
Playback trials and post-conflict samples were

conducted opportunistically, depending upon the
occurrence of a fight involving a particular victim
and a particular opponent. Trials involving a
given victim and any opponent were, however,
always separated by at least 24 h. Because females
grunt at a mean rate of over 10 calls per hour (D.
Cheney & R. Seyfarth, unpublished data), this
schedule ensured that playbacks occurred at a far
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lower rate than did naturally-occurring grunts.
Trial order for each of the three conditions was
systematically varied for each dyad.
Baboon females are highly attracted to mothers

with infants, and they approach and interact
with mothers at high rates. To guard against the
possibility that female reproductive state might
influence interaction rates, we ensured that all
post-conflict samples involving a particular victim
and a particular opponent were conducted when
the victim was in the same reproductive state.
Thus, for example, if a control sample was
conducted on a given victim when she was preg-
nant, any playback of a ‘reconciliatory’ grunt was
also conducted while she was still pregnant.
We attempted to obtain post-conflict samples

on as many dyads as possible in all three post-
conflict conditions. This required, however, that
we observe the same opponent threaten the same
victim in the same general context on at least
three occasions. Over a 6-month period, we
obtained post-conflict samples in all three con-
ditions from 35 different dyads (involving 17
different victims). From an additional 33 dyads
(17 different victims) we obtained samples of
victims in the ‘reconciliatory’ grunt condition
and in one of the two control conditions.
Finally, there were numerous other dyads from
which we were able to obtain a sample of the
victim’s post-conflict behaviour in only one of
the three conditions (reconciliatory grunt con-
dition only: 22 dyads, 11 different victims;
control grunt only: 12 dyads, 9 victims; no
vocalization control only: 27 dyads, 11 victims).
All but the highest-ranking female appeared as
subjects at least once in each condition.
On a number of occasions, dominant oppo-

nents uttered grunts of their own after their vic-
tims had begun to move away from the immediate
vicinity but before any experiment had been con-
ducted. If the victim was facing her opponent
when the grunt occurred, we initiated no post-
conflict sample. In some cases, however, the vic-
tim was already at a distance of 4–8 m, with her
vision occluded by vegetation or a termite mound,
when her opponent grunted. We decided to con-
duct post-conflict samples of victims following
26 of these naturally-occurring ‘reconciliatory’
grunts to determine whether a victim’s behaviour
following playback of her opponent’s grunt was
similar to her behaviour following a naturally-
occurring grunt.
Victims’ behaviour following a grunt playback
did not differ statistically from their behaviour
following a naturally occurring grunt. Victims
were not more likely to approach their former
opponents after hearing a naturally occurring
grunt as opposed to a grunt playback (÷21=1.63,
P>0.20). Similarly, opponents were not more
likely to approach their former victims after
grunting to them than after they remained silent
and the victim heard only a grunt playback
(÷21=0.35, P>0.80).
In eight cases when we sampled victims follow-

ing a naturally occurring grunt, we were also able
on another occasion to conduct a matching play-
back experiment. In these cases, the sample
obtained with the naturally occurring grunt was
not used in subsequent analysis, except as a check
for our playback experiments. In 18 other cases,
however, we were subsequently unable to mimic
reconciliation through a playback experiment,
and we included the naturally occurring call as a
sample in the ‘reconciliatory’ grunt condition. As
a result, of the 90 post-conflict samples that were
conducted in the ‘reconciliatory’ grunt condition,
72 (80%) involved a playback experiment and 18
(20%) involved naturally occurring grunts.

Analysis

Post-conflict samples were subjected to two
sorts of analysis. In the first analysis, for each of
the three post-conflict conditions, we noted
whether the victim subsequently came near her
opponent and interacted with her at all, and, if so,
which of the two individuals was the first to
initiate contact with the other. By focusing only
on the initial contact between the two females, the
effects of a ‘reconciliatory’ grunt on the victim’s
behaviour could be examined in the absence
of any confounding effects of subsequent inter-
actions.
In the second analysis, we compared each

victim’s rate of interaction with a particular oppo-
nent during the entire (half-hour) post-conflict
period with her rate of interaction with the same
female under baseline conditions, in the absence
of a recent fight. Baseline data were obtained
from the set of half-hour post-conflict samples
(N=252), in which we recorded not just the inter-
actions that occurred between the subject and her
former opponent but also all interactions that
occurred between the subject and any other group
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(1.1&1.8 s; two-tailed Mann–Whitney U-test:
z=3.04, P<0.01).

First Contact

In the initial analysis we noted whether the
victim and her opponent subsequently came into
close proximity of one another, and, if so, which
female was responsible for initiating contact.
Matched-pair statistical comparisons were poss-
ible only for those dyads from which we obtained
post-conflict samples either in all three conditions
or in the reconciliatory grunt plus one of the two
control conditions. Results were similar, however,
for those dyads from which there were post-
conflict samples in only one condition (Table I).
Because these experiments were conducted on

free-ranging animals, there were many post-
conflict samples when the victim and her oppo-
nent simply moved out of each other’s vicinity and
never interacted at all. In other cases, however,
the victim and her opponent did subsequently
come into proximity of one another. There were
35 dyads with post-conflict samples in each of the
three conditions. In 26 of these dyads, the victim
and her opponent came into close proximity of
one another at least once in the half-hour follow-
ing a ‘reconciliatory’ grunt. For 15 dyads, the first
contact occurred either when the victim grunted
to her opponent from a distance of 2–5 m or
approached her opponent to within 2 m. In no
case did these same victims approach or grunt to
their opponents in the half-hour following play-
back of a control vocalization (two-tailed bino-
mial test, corrected for ties: x=0, N=15, P<0.001)
or in the period following no playback at all (x=0,
N=15, P<0.001). For another 11 dyads, the first
contact occurred when the opponent approached
to within 2 m of the victim but did not supplant
her from the immediate vicinity (a ‘tolerated’
approach). Again, these same victims did not
permit tolerated approaches following playback
of a control vocalization (x=1, N=12, P<0.01) or
following no vocalization at all (x=0, N=11,
P<0.001). In five of the tolerated approaches, the
opponent also grunted to her victim as she
approached, and in one additional instance the
victim grunted to her opponent as she was
approached.
In contrast, when victims had been played

either a control vocalization from another female
or no vocalization at all, they did not approach
member. For any given victim, therefore, there
was a variable number of half-hour samples
(range=4–26) from which we could calculate
baseline rates of interactions with females in the
absence of a fight. The sample for this analysis
(N=20) included all but the second- and third-
ranking females, who were excluded for lack of
sufficient baseline data.
In both analyses, we focused on a number of

behavioural measures. First, we noted whether the
victim grunted to her former opponent. Second,
we noted whether the victim approached her
former opponent to within 2 m. We interpreted
both behaviours as a measure of the victim’s
willingness either to initiate a friendly interaction
with her former opponent or to risk feeding or
resting in close proximity to her. Third, we noted
whether the victim was approached by her oppo-
nent without being supplanted beyond 2 m from
her (termed, for purposes of brevity, a ‘tolerated’
approach). Again, we interpreted this behaviour
as a measure of the victim’s willingness to permit
her opponent’s close proximity. Fourth, we noted
whether the victim was approached and sup-
planted beyond 2 m by her former opponent. We
interpreted this behaviour as a measure of the
victim’s disinclination to risk an interaction with
her opponent. Finally, we recorded whether either
the victim or her opponent initiated any form of
friendly interaction with the other. Friendly inter-
actions were defined as occurring whenever one
female touched, embraced, or groomed another or
handled the other’s infant.

RESULTS

Responses to Playbacks

Subjects responded to all playback trials either
by orienting in the direction of the speaker or by
apparently ignoring the call entirely. However,
victims responded to playbacks of their oppo-
nents’ grunts more strongly than to playbacks
of higher-ranking control females’ grunts. The
mean& duration of victims’ orientation to
playbacks of control females’ grunts was
0.3&0.5 s. This response was similar in duration
to females’ responses to naturally occurring grunts
(Cheney et al. 1995a). By contrast, victims
responded for a significantly longer mean dur-
ation to playbacks of their opponents’ grunts
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their former opponents, nor did they allow their
opponents to approach them. Indeed, when oppo-
nents did approach their victims in the absence of
a prior reconciliatory grunt, they typically sup-
planted them from the immediate vicinity (control
vocalization versus reconciliatory grunt condition:
x=0, N=4, ; no vocalization versus ‘reconcili-
atory’ grunt condition: x=0, N=10, P<0.01).
There were no significant differences in victims’
behaviour following either playback of a control
female’s vocalization or no playback at all
(Table I).
Results were similar for the dyads with post-

conflict samples in the ‘reconciliatory’ grunt plus
one of the two control conditions (Fig. 1). After
hearing their opponent’s reconciliatory grunt, vic-
tims in this group were more likely to approach or
grunt to their opponents than they were under
control conditions (x=0, N=14, P<0.001).
Victims were also more likely to tolerate their
opponent’s approach (x=0, N=9, P<0.01) and
less likely to be supplanted (x=0, N=8, P<0.01).
Although playbacks of reconciliatory grunts

appeared to influence victims’ propensity both to
approach their opponents and to tolerate their
opponents’ approaches, this increase in proximity
did not necessarily lead to subsequent friendly
interactions. On only 8% (3/38) of the occasions
that a victim approached her former opponent
following a reconciliatory grunt did either the
victim or her opponent initiate a friendly inter-
action within the next minute. In contrast, a
friendly interaction occurred on 48% of the
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Figure 1. The proportion of first interactions between
victims and their opponents that took various forms in
each of the post-conflict conditions. Histograms show
means for all dyads taken together. .: Victims’ behav-
iour following playback of a ‘reconciliatory’ grunt; :
victims’ behaviour following playback of a control
female’s grunt;/: victims’ behaviour in the absence of a
playback trial. First interactions were defined as follows:
Victim approach=the victim grunted to or approached
her opponent to within 2 m; Opponent tolerated
approach=the victim allowed her opponent to approach
her without moving more than 2 m away; Opponent
supplant=the opponent approached the victim and the
victim moved more than 2 m away. Reconciliatory
grunt=‘reconciliatory’ grunt condition.
Table I. A summary of the first interaction between victims and opponents in each of the three post-conflict
conditions

Dyads with
samples in how
many conditions?

Reconciliatory
grunt

Control
grunt

No
grunt

Victim approaches or 3 15/35 0.43 0/35 0 0/35 0
grunts to opponent 2* 14/33 0.42 0/9 0 0/24 0

1 9/22 0.41 1/12 0.08 1/34 0.03
Overall 38/90 0.42 1/56 0.02 1/93 0.01

Victim ‘tolerates’ 3 11/35 0.31 1/35 0.03 0/35 0
opponent’s approach 2* 9/33 0.27 0/9 0 0/24 0

1 5/22 0.23 0/12 0 0/34 0
Overall 25/90 0.28 1/56 0.02 0/93 0

Opponent approaches 3 0/35 0 4/35 0.11 10/35 0.29
and supplants victim 2* 0/33 0 3/9 0.33 5/24 0.21

1 0/22 0 1/12 0.08 7/34 0.21
Overall 0/90 0 8/56 0.14 22/93 0.24

*In all cases, the sample consisted of the reconciliatory grunt condition and one of the two control conditions.
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P<0.005). Similarly, victims were approached and
supplanted by opponents at lower rates in the
reconciliatory grunt condition than under baseline
conditions (3 ties, T=1, N=20, P<0.001; Fig. 3).
Opponents threatened or chased their former vic-
tims on less than 4% of the occasions that they
approached them.
In contrast, when victims were played either no

vocalization at all or the vocalization of a domi-
nant, uninvolved female, they behaved as if no
occasions that an opponent made a tolerated
approach of her former victim following a
reconciliatory grunt.
Although reconciliatory grunts appeared to

increase victims’ willingness to approach their
opponents, playbacks of control females’ vocaliz-
ations appeared to have little effect on victims’
inclination to approach these individuals. Victims
approached their opponents at least once in 47%
of the 90 post-conflict samples that followed a
reconciliatory grunt. In contrast, they approached
control females in only 11% of the 56 samples
following playback of a control vocalization. This
difference may have occurred in part because
control females were not always in as close prox-
imity to victims as opponents were. Nevertheless,
because we tried to ensure that females whose
grunts were chosen as control stimuli were in
the same general vicinity as the victim when the
playback was conducted, it seems unlikely
that this explanation accounts entirely for the
difference.

Comparison of Post-conflict Periods with Baseline
Rates of Interaction

Analysis of victims’ rates of interactions with
former opponents during the entire half-hour
post-conflict period also suggested that ‘reconcili-
atory’ grunts increased victims’ propensities to
attempt to interact with their former opponents.
The mean rate that each victim approached or
grunted to her former opponents in the half-hour
after hearing their reconciliatory grunts was
higher than the mean rate that she approached the
same females under baseline conditions, in the
absence of a fight (two-tailed Wilcoxon matched-
pairs test: 3 ties, T=4, N=20, P<0.001; Fig. 2). By
contrast, such grunts had no effect on opponents’
tendencies to approach their victims. This was
probably because most ‘reconciliatory’ grunts
were not produced by the opponents themselves,
but were instead mimicked through artificial
playbacks.
When opponents did approach their victims

during post-conflict periods, however, victims
were more likely to tolerate these approaches if
they had recently heard an apparently ‘reconcili-
atory’ grunt than if they had not (Fig. 3). Victims
tolerated their opponents’ approaches at higher
rates following a reconciliatory grunt than under
baseline conditions (no ties, T=34, N=20,
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Figure 2. The mean hourly rate at which victims and
opponents approached each other in the reconciliatory
grunt condition compared with the rate that they
approached the same individuals under baseline con-
ditions. Histograms show means and standard devi-
ations for all victims and their opponents. .: Rate of
behaviour following playback of a ‘reconciliatory’ grunt;
/: baseline rate of behaviour. Legend as in Fig. 1.
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approach, or were supplanted by their opponent in
the reconciliatory grunt condition compared with base-
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deviations for all victims. Legend as in Fig. 1.
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reconciliatory act had occurred. They approached
their opponents at a significantly lower rate than
they did under baseline conditions (2 ties, T=1,
N=20, P<0.001; Fig. 4). Similarly, they permitted
tolerated approaches at a significantly lower rate
(1 tie, T=1, N=20, P<0.001) and were supplanted
by them at a higher rate (5 ties, T=18, N=20,
P<0.01; Fig. 4).
As in the previous analysis, however, reconcili-

atory grunts did not increase the frequency of
subsequent friendly interactions over baseline
conditions. Of the 16 victims that approached
their opponents at all following a reconciliatory
grunt, only three subsequently interacted with
their opponents in the next minute at a higher
frequency than they did under baseline conditions,
whereas eight interacted at a lower frequency.
When all females were considered together, 10%
of victims’ approaches to their dominant oppo-
nents after a reconciliatory grunt were followed by
a friendly interaction within the next minute,
compared with 21% of their approaches to the
same females in the absence of a recent fight. The
frequency of friendly interactions following toler-
ated approaches, however, was roughly the same
as it was under baseline conditions. Of the 16
females that were approached by a dominant
opponent at least once following a reconciliatory
grunt, seven subsequently interacted with their
opponents at a higher frequency than they did
under baseline conditions, while five interacted
less. Taken together, 28% of tolerated approaches
following a reconciliatory grunt were followed by
a friendly interaction within the next minute. This
frequency was the same as it was under baseline
conditions.

DISCUSSION

When played the ‘reconciliatory’ grunt of a recent
opponent, victims responded more strongly than
they did to playbacks of control females’ grunts,
suggesting that they distinguished among different
females’ grunts and remembered recent aggressive
interactions. Moreover, after hearing their oppo-
nents’ grunts, victims approached their opponents
and tolerated their opponents’ approaches at a
significantly higher rate than they did in either of
the two control conditions. Similarly, following
reconciliatory grunts, victims were significantly
less likely to be supplanted by their former oppo-
nents than they were in either control condition.
These experiments indicate that apparently recon-
ciliatory grunts have a strong causal influence on
the behaviour of their audience. Although they
may not alter individuals’ social relationships in
the days following the original fight (Silk et al.
1996), over the short term, grunts appear not only
to reduce victims’ anxiety but also to facilitate
interactions between recent adversaries.
Increased rates of approaches by victims fol-

lowing reconciliatory grunts did not occur simply
because victims and opponents were more likely
to be in close proximity following a recent fight
than under baseline conditions, because playbacks
of reconciliatory grunts had no effect on the rate
that opponents approached victims. Moreover,
victims of aggression were not simply motivated
to approach any female whose grunt they heard.
A reconciliatory grunt by a former opponent
significantly increased the likelihood that the
victim would approach that opponent, whereas an
acoustically similar grunt by a control female had
no effect on the likelihood that the victim would
approach that individual.
The fact that playbacks of opponents’ grunts

significantly increased the rate at which victims
approached them suggests that victims might even
actively have sought out former opponents that
had apparently reconciled with them, perhaps in
an effort to restore or ameliorate their relation-
ship. Although this explanation is plausible, it is
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Figure 4. The mean hourly rate at which victims
approached their opponent, tolerated their opponent’s
approach or were supplanted by their opponent in
the two control conditions compared with baseline
conditions. Histograms show means and standard
deviations for all victims. Legend as in Fig. 1.
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state (Cheney et al. 1995b), but also to alter her
behaviour, at least within the half-hour following
a fight. The experiments do not consider whether
opponents are capable of recognizing that grunts
given during the post-conflict period function to
alleviate victims’ anxiety. We have argued else-
where (Cheney & Seyfarth 1996) that this
interpretation seems unlikely given the probable
inability of monkeys to attribute mental states
different from their own to others (Cheney &
Seyfarth 1990; Byrne 1995). It seems more likely
that dominant females give ‘reconciliatory’ grunts
not to reassure their victims, but simply because
grunts increase the probability that they will be
able to interact with their victims or their infants.
Victims, in turn, learn through experience and
perhaps also by observing the interactions of
others that grunts honestly signal a low prob-
ability of aggression. Although a ‘reconciliatory’
grunt may have the effect of changing the victim’s
mental state, it is probably not intended to do so.
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