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Observations were made  of spontaneous coalition for- 
mation dur ing aggressive encounters among chimpan-  
zees in a large, semicaptive colony. The analysis of sev- 
eral thousand instances,  collected over a period of 5 
years, revealed striking differences between adult  males 
and females. Male coalitions changed over time and 
showed little connection with social bonds,  as measured  
by associative behaviors.  Females,  in contrast ,  showed 
stable coalitions, which strongly overlapped with their 
social bonds. Also, coalition formation with males and 
females differed. Females were treated on the basis of 
their coalitions and bonds with others in the group; males 
were not. 

A single difference in proximate social goals is pro- 
posed as an explanation for these and other differences. 
Male coalitions seem to serve status competition. Males 
may form flexible coalitions in order to rise in rank,  and  
may adopt the role of  group protector in order to main-  
tain a high rank.  Female coalitions seem to serve the 
protection of part icular  individuals, namely,  friends and 
kin. A similar sex difference has been reported for 
human coalition formation in experimental  game situ- 
ations. 

Key Words:  Ch impanzee :  Coali t ions;  Sex differences;  
Control role; Cognition; Dominance strategies. 

INTRODUCTION 

Chimpanzees have a strong tendency to interfere 
with aggressive interactions among others. If  
they do so by supporting one of the two con- 
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flicting parties we speak of a coalition. In an ob- 
servational study of 5 years on a zoo colony of 
23 chimpanzees my students and I have recorded 
several thousand instances of coalition forma- 
tion. 

Coalitions often create extremely tense sit- 
uations because of the inevitable ambivalence 
between competition and cooperation. Before 
two individuals are able to jointly outcompete a 
third one they have to overcome their own an- 
tagonistic tendencies, and they rarely seem to 
solve this problem completely. Study of these 
tense interactions is important for two reasons. 
The first is because of the growing interest in 
animal mental abilities. Coalitions may exist 
over a long time, being used day in and day out 
in a variety of competitive contexts. To establish 
such a supportive relationship with a particular 
partner is making a choice, the consequences of 
which are not all necessarily visible in the short 
run. The study of these choices may provide in- 
sight into the role of experience, calculation, and 
planning in the spontaneous social behavior of 
animals. Secondly, the study focus is important 
because the capacity to form effective coalitions 
may contribute to an individual 's reproductive 
success either through an increase in inclusive 
fitness or through beneficial " t ransact ions"  with 
non-kin. The relative importance of kin selection 
and reciprocal altruism in the evolution of the 
behavior is still hardly understood [see Packer 
and Pusey (1982) for similar problems concern- 
ing coalitions among lions]. Thus the study of 
coalition formation unites two main issues of the 
modern approach to animal social behavior: the 
role of cognition and the evolution of  apparent 
altruism. 

The present analysis concentrates on some 
remarkable differences between the sexes. Glob- 
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ally, the interpretation of the data is that coali- 
tions of adult male chimpanzees are part of dom- 
inance strategies, whereas those of females 
serve to protect  friends and relatives. The first 
indications of this difference were provided by 
de Waal (1978). The much larger amount of data 
and some new analytical techniques developed 
in this study confirm and refine the distinction. 
Since this is a stepwise analysis with logical con- 
nections between the different parts, each pres- 
entation of results will be preceded by an intro- 
duction, or followed by a brief conclusion to 
prepare the reader  for the next step. 

The complicated pattern of dominance rev- 
ersals and related changes in collaboration and 
social isolation within our colony have recently 
been described for a general public (de Waal 
1982). The present publication may be regarded 
as a quantitative supplement to that book. The 
reader is referred elsewhere for a more extensive 
description of the methods (de Waal 1978; de 
Waal and van Hooff  1981). 

METHODS 

The Group 

During this study the chimpanzee colony of Arn- 
hem Zoo (Netherlands) was composed of four 
adult males, nine adult females, four adolescent 
females, six juveniles and infants ranging be- 
tween 2 and 5 years of age (five males, one fe- 
male), and some younger infants not considered 
here. The animals lived on an island of nearly 1 
hectare. During the winters, from the end of No- 
vember till mid-April,  the group lived indoors in 
a large heated hall. If  not stated otherwise, the 
data presented stem from outdoor periods, that 
is, the summers of 1976 through 1979, and the 
first half of the summer of 1980. 

Due to the chimpanzee 's  slow maturation 
there existed few kinship relationships in this 
group, which was founded in 1971. The only kin- 
ship ties were those of the six juveniles and in- 
fants with their four mothers, and two juvenile 
sibling relationships. The older group members,  
coming from different European zoos, were al- 
most certainly unrelated. Table 1 provides de- 
tails on the group composition. Rank has been 
determined by the direction of submissive greet- 
ing behavior,  or " rapid  ohoh"  (No6 et al. 1980). 
Females did not show a clear-cut rank order, but 
could be divided into rank classes. Between 

these classes the relationships were better de- 
fined than within them. This female class-order 
was extremely stable. For  further description of 
the colony, and an indication of the personality 
differences between the individuals, see de Waal 
(1982). 

Observations 

Together with a changing team of doctoral stu- 
dents of about four per year  the author recorded 
agonistic interventions. All instances observed 
were noted down in special lists in the tripartite 
form: C supports A against B. This routine was 
followed by all observers present at any time, 
regardless of whether they worked on their own 
project or ate their lunch while witnessing an in- 
tervention. In this way we were able to collect 
about five instances per observation day, giving 
a total of 4834 for the five years, of which 2983 
occurred during outdoor periods. 

We followed a very strict definition of a sup- 
portive intervention, described by de Waal 
(1978), requiring the occurrence of particular 
agonistic behavior patterns (e.g., screaming, 
full-speed chasing) and an interval of less than 
30 seconds between the initial agonistic dyad and 
intervention by a third individual. 

In addition, a standardized observation pro- 
cedure was followed during all these years for 
an average of  3 hours per week, giving a total of  
334 hours for the five summers. During 1 hour 
two simultaneous observers with tape recorders 
scored all instances of aggressive, submissive, 
and sexual interaction. They also took 5-minute 
time samples on " s t a t e"  behaviors, such as 
grooming, proximity, and play. 

RESULTS 

Direction of Interventions 

Introduction. We may distinguish between 
"intervention directions" and "suppor t  
choices"  (de Waal 1978, p. 274). The first term 
refers to the initial agonistic dyad at which the 
intervention is aimed, regardless of which indi- 
vidual receives support. The second term refers 
to the side actually taken by the intervener. Ob- 
viously, coalition studies usually restrict them- 
selves to the latter aspect, that is, the relation- 
ship between the intervener and the party 
receiving support. This means reduction of a 
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Table 1. Name, Sex, Estimated Age by the End of the Study (1980) and Zoo of Origin of Seventeen Adult and 
Adolescent Group Members  a 

Name Sex Est. Age . Origin Rank Offspring 

Yeroen M >25 Copenhagen Alpha 1973-76 
Luit M >25 Copenhagen Alpha 1976-77 
Nikkie M 17 Ice Revue Alpha 1978- 
Dandy M 15 Arnhem 
Mama F >25 Leipzig Class I 
Gorilla F >25 Leipzig Class II 
Puist F >25 Paris Class II 
Franje b F >25 Leipzig Class III 
Jimmie F >20 Arnhem Class III 
Tepel F >20 Frankfurt Class III 
Krom F 20 Arnhem Class IV 
Spin F 20 Czechoslovakia Class IV 
Bruin c F (16 )  Emmen Class IV 
Amber F 11 Animal dealer Class V 
Oor F 10 Animal dealer Class V 
Zwart F 9 Animal dealer Class V 
Henny F 8 Animal dealer Class V 

All individuals are presumably feral born. For males the period of alpha-rank has been indicated; for females the rank class 
(five classes) and number of own or adopted offspring living with them during the study period. 
b Died in 1979. 
c Died in 1977. 

triad to a dyad, however. The following analysis 
tries to do some justice to the triadic aspect by 
investigating intervention directions between 
age and sex classes. This is done by means of a 
comparison of the total observed number of in- 
terventions in particular conflicts with the fre- 
quency of these conflicts, as recorded with the 
standard procedure. 

Analysis. We can distinguish four classes of 
group members: adult males, adult females, ad- 
olescent females, and juveniles or infants (which 
are called juveniles from now on). This means 
that there are ten different class combinations in 
which agonistic interaction can occur. We rec- 
orded 2508 agonistic interactions, or conflicts, 
during the same summer periods as those from 
which the intervention data will be used. The 
distribution of conflicts over the ten class com- 
binations is known, and, according to a null hy- 
pothesis of random intervention, it is to be ex- 
pected that the number of interventions in a 
particular category of conflicts is proportional to 
the relative conflict frequency. For example, 
from adult female Puist we recorded 221 inter- 
ventions, of which 10.4% were aimed at female- 
female conflicts. Our matrix with conflict fre- 
quencies shows that conflicts among females 
constitute only 2.4% of the total (that is, if we 

exclude all conflicts involving Puist herself from 
the matrix). The difference between the two per- 
centages indicates that Puist had a relatively high 
tendency to intervene in conflicts among other 
adult females. 

This example shows how we can calculate for 
each individual the expected number of inter- 
ventions in the ten possible directions. Then we 
sum these expected frequencies (e) for the in- 
dividuals of each age and sex class and compare 
them with the observed frequencies (o) for their 
class, expressing the difference as a standard- 
ized residual, s.r. = (o-e)/V'e (Everitt 1977). 
Figure 1 shows the results, with black dots for 
positive s.r. values, and open circles for negative 
ones. The biggest dots represent s.r. values of 4 
or more (p < 0.0001), the medium sized dots are 
for values between 2 and 4 (p < 0.05), and the 
smallest dots reflect nonsignificant differences 
between o and e. Pooling of data per class was 
done after individual trends were found to be 
generally similar within the classes. 

When interpreting these results we have to 
bear in mind one important restriction: the un- 
derlying assumption here is that the sample of 
interventions is about as representative as the 
independently and much more systematically 
collected (two observers, fixed observation 
schedulej data on agonistic interactions. This as- 
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sumption is debatable, because the ad lib sample 
of interventions may be biased towards rela- 
tively conspicuous interaction types (Altmann 
1974). Yet at least some of the results cannot 
easily be ascribed to this possible bias. The noi- 
siest and longest lasting conflicts are those 
among adult males, whereas the least noticeable 
conflicts are those among juveniles, but these 
two extremes do not receive respectively high 
and low numbers of interventions from all 
classes. Some classes show highly significant 
tendencies to the contrary. 

Conclusion. Figure 1 shows that each age and 
sex class has its own field of interference in the 
group. Males restrict their interventions mainly 
to conflicts among adult group members. Fe- 
males mainly intervene between members of the 
same class, thus differing from the males by their 
frequent interventions in conflicts among juve- 
niles and their lower tendency to intervene in 
male-female conflicts. Their high involvement 

Figure 1. Data for males as intervenors are presented 
in the upper left diagram, females upper right, adoles- 
cent females lower left, and juveniles lower right. For 
each of these four classes the ten possible intervention 
directions are presented as a matrix. A black dot in the 
matrix represents a high tendency to intervene in a 
particular category of conflicts (e.g., females often in- 
tervene in conflicts among juveniles) and open circles 
represent a relatively low tendency. For further ex- 
planation see text. 

in male-male encounters is in line with the pic- 
ture sketched in de Waal (1982) of considerable 
female influence on the male hierarchy in our 
colony. The younger group members, on the 
other hand, seem to avoid agonistic interactions 
involving adult males. All this is relative, how- 
ever, that is, small infants of 2 years of age have 
been seen to support one adult male against an- 
other by grabbing and biting his opponent, but 
usually they stay away from such interactions or 
are quickly picked up and carried away from the 
scene by their mother. 
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Percent Inconsistency 
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Figure 2. The number of inconsistent support choices 
expressed as a percentage of the total number of 
choices (N), per individual. 

The four age and sex classes have one point 
in common: they all have a relatively high tend- 
ency to intervene in conflicts among adult fe- 
males. This result corresponds with our impres- 
sion that female conflicts, which are relatively 
rare, very easily escalate into major group in- 
cidents. 

Inconsistencies 

Analysis. If an individual A intervenes 10 
times in conflicts between B and C, supporting 
B 8 times and C 2 times, the latter two support 
choices are called " inconsis tencies ."  If the ratio 
had been 5:5 we would speak of  5 inconsist- 
encies. The parameter  used in Figure 2 is the sum 
of an individual 's  inconsistencies in all its inter- 
vention directions expressed as a percentage of  
the total number of  interventions (N) by this in- 
dividual. The data have been lumped for the six 
juveniles and the four adolescent females. 

It should be noted that the percentage of  in- 
consistency is not completely independent from 
N. Individuals who show few interventions will 
have many directions with 1 : 0 ratios. Therefore, 
I have done another analysis comparing ob- 
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served inconsistency frequencies with those ex- 
pected on the basis of random support choices. 
The results of this much more elaborate statis- 
tical procedure were essentially the same as 
those of the straightforward analysis presented 
in Figure 2. 

Conclusion. The adult males show less con- 
sistent support-choices than the females and jun- 
iors (Mann-Whitney U test comparing four 
males and nine females, U = 0, p < 0.01, two- 
tailed). The inconsistency is especially high for 
the oldest two males, that is, Yeroen and Luit. 
This result should not be taken to mean that 
adult males are simply less predictable. Inspec- 
tion of the data shows that their support choices 
are fairly consistent per period, but not over the 
whole series of five summers taken together 
here. This means that males, rather than chang- 
ing their support preferences from one incident 
to the next, change some of them slowly but rad- 
ically over time. These changes are much like 
dominance reversals, that is, the pattern is well 
established for a certain length of time, then 
gradually becomes less predictable until a new 
consistent pattern is established. A good ex- 
ample is Luit ' s  support reversal from pro to con- 
tra Nikkie, for which the data have been pre- 
sented by de Waal (1978, table 8). 

In the course of the years we have observed 
many volte-faces in the coalitions of  adult males. 
It seems more appropriate,  therefore, to call 
male coalitions flexible than inconsistent. Also,  
adult females have shown support reversals, but 
in fewer intervention directions. It is noteworthy 
that most reversals by females concerned their 
coalitions with adult males. Of the 56 statistically 
significant reversals in the support attitude of  
one individual towards another, more than 80% 
concerned relationships involving adult males. 

Influence of Social Bonds 

There are two possible mechanisms underlying 
the male flexibility demonstrated above: (a) co- 
alitions are part of social bonds and male bonds 
are unstable, or (b) their bonds are not unstable, 
but coalitions do not depend on them. The ques- 
tion here then is to what extent interventions 
depend on social bonds. 

Analysis 1. In this study, social bonds were 
defined in terms of  the percentage of  time sam- 
ples two individuals spent in proximity (i.e., 
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Figure 3. The proportion of support choices in favor 
of  the more familiar party per individual. If familiarity 
had no effect on intervention behavior the expectation 
would be 50%. The small black lines give the results 
of a more "severe" analysis (see text). 

within arms reach) or contact (including groom- 
ing) with each other. This percentage is called 
the familiarity index. The degree to which sup- 
port choices correspond with familiarity is as- 
sessed in the way developed by de Waal (1978): 
if individual A supports B against C and has a 
higher familiarity index with B than with C the 
intervention is said to be in line with A ' s  famil- 
iarity relationships. If we assume random sup- 
port choice, independent from familiarity, we 
expect 50% of the interventions to be that way. 
To test this, the intervention data of each sum- 
mer are compared with the familiarity indices for  
the same period, and then the outcomes per in- 
dividual are summed over the five summers. 
This procedure means that there is a correction 
for changes in familiarity relationships over the 
years. The resulting parameter,  expressing the 
number of familiarity-linked interventions as a 
percentage of the total number of an individual 's  
interventions, is called familiarity dependency. 

The support choices of 22 of the 23 individ- 
uals score over the 50% mark. Figure 3 gives the 
results, again lumping the data for the two 

younger age classes. The two oldest males, Yer- 
oen and Luit, have the lowest familiarity-depen- 
dency scores. Luit ' s  behavior is very strange, 
because he often intervenes against his most fa- 
miliar partners, that is, he scores far below 50%. 
The two young adult males, Nikkie and Dandy,  
fall within the range of the other group members,  
but are positioned at the lower end of the scale. 
According to a Mann-Whi tney  U test the four 
males scored significantly different from the nine 
females: U = 1, p < 0.01, two-tailed. 

Analysis 2. A possible objection against the 
previous analysis is that it measures responses 
to sometimes minor differences in familiarity. 
Perhaps adult males have less pronounced social 
bonds but do support the few closely bonded 
partners they have. In this second analysis, 
therefore, a much more severe criterion for the 
difference in familiarity is used. 

The analysis is restricted to interventions be- 
tween parties, of which (a) the familiarity indices 
with the intervener differ with a factor of at least 
2, and (b) the party with the higher index has in 
addition been groomed more often by the inter- 
vener. The number of interventions that could 
be considered is necessarily lower in this anal- 
ysis, and adult female Bruin has been dropped 
from analysis because of lack of data, as she died 
in the second year  of the study. 

The vertical black lines in Figure 3 show the 
results. As could be expected the link between 
interventions and familiarity is stronger with the 
more severe criterion, with three adult females 
even scoring over 95%. However ,  most impor- 
tantly, for the two oldest males there is no dif- 
ference from the previous results. 

Conclusion. The results indicate that for the 
two oldest adult males there is a disconnection 
between familiarity relationships and interven- 
tion behavior. My interpretation is that their co- 
alitions, instead of being linked to social bonds, 
are part of strategies aimed at status improve- 
ment. These males are opportunistic. There is 
no room for sympathy or antipathy in their strat- 
egies. Perhaps the more mature a male, the 
greater his capacity for distancing himself from 
his social preferences when dealing with intra- 
group conflicts. 

It should be noted that Lui t ' s  remarkably low 
score on the familiarity-dependency scale (Fig. 
3) is presumably related to interventions that led 
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Periods 

Male Hierarchy 76 w 77 w 78 79 80 Total 

Yeroen 
Stable 

Unstable 

54.2% 

40.6 

Luit 
Stable 

Unstable 

65.0% 

22.7 

Stable 86.1% 
Nikkie 

Unstable 53.4 

Figure 4. Seven periods are categorized as either sta- 
ble or unstable. The figures within the boxes give a 
male's percentage of familiarity dependent support for 
each period. On the right one finds the percentage for 
the combined stable and unstable periods, respec- 
tively. 

to his being separated from others. Every time 
Luit sat with Yeroen or with the alpha-female, 
Mama, the new leader, Nikkie,  would display till 
the contact was broken off. This reduced Lui t ' s  
familiarity indices with these two group mem- 
bers, whom he usually supported in conflicts. In 
other words, Lui t ' s  interventions were perhaps 
not so much against his social preferences,  but 
the affiliative expression of some of his prefer- 
ences was obstructed during the years of rivalry 
between Nikkie and himself. A result in line with 
this explanation is that Lui t ' s  highest familiarity- 
dependency score of unstable periods occurred 
during the winter of Nikkie 's  absence (see next 
analysis, Fig. 4). 

Finally, fortunately we can base at least one 
clear and testable prediction on the strategical 
interpretation given above. If  the lack of cor- 
relation between male coalitions and social 
bonds has anything to do with dominance strug- 
gles, we would predict the disparity to be most 
pronounced during periods of  hierarchical insta- 
bility. 

Male Coalitions and Hierarchical Instability 

Analysis. This analysis will be restricted to 
the three big adult males, because the youngest 
male, Dandy, did not perform enough interven- 
tions and was not involved in dominance rev- 

ersals. The 5 years have been divided into seven 
periods, two of which are winter periods spent 
indoors. Subsequent winters could not be in- 
cluded because we did not collect data on fa- 
miliarity relationships during these periods. 

Each period was designated as either stable 
or unstable. Stability means (a) that one male, 
the alpha-male, receives submissive greeting be- 
havior from both other adult males, and (b) that 
these males greet him more frequently than they 
undertake actions against him (i.e., initiate agon- 
istic interactions or perform bluff displays di- 
rected at the alpha-male). Periods in which these 
requirements were not fulfilled are called un- 
stable. During the second winter (1977-78) the 
new alpha-male, Nikkie, was temporarily re- 
moved from the group. This caused a high fre- 
quency of conflicts and bluff displays between 
the remaining two males. This period was there- 
fore categorized as unstable. 

The sequence of dominance reversals has 
been described in detail elsewhere (de Waal 
1982). Yeroen lost his top position during the 
summer of 1976. Luit became alpha-male, while 
Nikkie, his coalition partner, reached domi- 
nance over the adult females and Yeroen. During 
the summer of 1977 Nikkie and Yeroen formed 
a coalition against Luit, and Nikkie acquired the 
alpha position at the end of that period. After 
his removal during the winter Nikkie was re- 
turned to the group in the spring of 1978. Al- 
though he quickly became dominant over Luit 
again, Yeroen did not submit to Nikkie and in- 
itiated many actions against him until the middle 
of summer, 1978. 

For  the adult males taken together there were 
nine stable and eleven unstable periods (Fig. 4). 
Comparison between these two sets of periods 
shows a significant difference in the familiarity- 
dependency of interventions (Mann-Whitney U 
test, U = 12, p < 0.01, one-tailed). This trend 
was representative for all three individuals. Fig- 
ure 4 shows that for both Nikkie and Luit the 
highest percentages reached occurred during 
stable periods. Yeroen showed two exceptions 
to the pattern (a high percentage during the pe- 
riod in which he defended and lost his alpha- 
position and a low percentage during the next 
winter in which Luit was leader), but his overall 
trend was the same as that of the other two 
males. 

Conclusion. The males showed the predicted 
pattern. I regard this as strong support for the 
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idea that our adult males use coalitions as an 
instrument to improve or defend status and give 
coalitions, during those periods, priority over 
their social bonds. 

It is entirely possible, even likely, that fe- 
males are also capable of using coalitions as sta- 
tus instruments. Great stability in the female 
rank-order, however,  precludes a similar anal- 
ysis of their coalitions. It might be argued that 
it is precisely this difference in hierarchical sta- 
bility which is responsible for the observed sex 
differences in intervention behavior. Yet the op- 
posite causal connection is equally plausible, 
namely, the dynamic nature of the male hier- 
archy may be a product of their opportunistic 
mechanisms of coalition formation, whereas the 
female pattern of familiarity-linked support may 
have a stabilizing effect on their dominance re- 
lationships. 

Long-term field studies on chimpanzees have 
reported on lasting reversals in the male but not 
in the female hierarchy (van Lawick-Goodall  
1971; Riss and Goodall 1977; Nishida 1979, 
1983). The principal factors involved in upsetting 
the status quo among males seem to be the join- 
ing of the adult cluster by maturing young males, 
and the formation of new coalitions between 
pairs of males. Also in the Arnhem colony des- 
tabilization of the hierarchy followed the final 
growth-spurt of a young adult male, Nikkie. After 
conclusion of the present  study, maturation of 
the second adolescent male, Dandy, had similar 
far-reaching effects (Otto Adang, personal com- 
munication). In contrast,  the four adolescent fe- 
males reaching adulthood in Arnhem have not 
in the least disturbed the female hierarchy. 

This striking sex difference in impact of 
young individuals upon the adult structure sug- 
gests that there might be greater room for man- 
oeuvering within the male structure, where am- 
bitions seem constantly alive and where, as 
shown above, the connection between coalitions 
and social bonds can be temporarily loosened. 

Winner Support, Loser Support, and Control 
Role 

Introduction. One obvious distinction in in- 
tervention behavior is between support for the 
aggressive party and support for the recipient of 
aggression. These types of intervention were la- 
belled actor and reactor  alliances by de Waal et 
al. (1976). The ratio between the frequencies 

with which the two types are performed seems 
highly variable. There are studies indicating that 
captive Java macaques and feral vervet  monkeys 
direct their interventions mainly down the hi- 
erarchy (de Waal 1977; Cheney 1983), whereas 
other studies on macaques report  equally high, 
or even much higher, frequencies of protective 
interventions as compared to interventions on 
behalf of aggressors (Massey 1977; Kaplan 1978; 
Watanabe 1979; Datta 1983). In this chimpanzee 
study a similar classification is used, namely that 
of winner and loser support. De Waal (1978) 
gives the definition, which is based on whether 
an intervention is in favor of the party that usu- 
ally wins dyadic agonistic encounters or in favor 
of the usual loser of such relatively uninfluenced 
encounters. 

One possible proximate function of winner 
support is tension reduction and bond strength- 
ening between the parties forming the aggressive 
alliance. Confrontations between high-ranking 
group members may cause frictions, which are 
not always expressed in conflicts among them- 
selves, but jointly redirected at subordinates 
who serve as scapegoats. In this view, based on 
a previous macaque study, one of the functions 
of winner-support may be to maintain or restore 
peace among high-ranking individuals (de Waal 
1975; 1977). A qualitative indication that this 
mechanism may also operate in chimpanzees is 
that dominant group members regularly join in 
a brief alliance against a low-ranking individual 
just  before or after their reconciliation. (Rec- 
onciliation refers to positive contact behavior 
between former opponents not long after their 
conflict; de Waal and van Roosmalen, 1979.) 
These situations give the impression that a com- 
mon enemy is temporarily "c rea t ed"  for the 
sake of peace. 

Loser  support serves very different func- 
tions. It may play a role in rank reversals,  if a 
subordinate party receives systematic support 
against a particular dominant. Usually, how- 
ever. it is used for the protection of close friends 
and relatives against aggression. In addition, for 
adult males, loser support can be part of their 
so-called control role. 

Control activities form a very special cate- 
gory of protectiveness.  Since their performance 
is usually restricted to a single high-ranking in- 
dividual, these activities are often regarded as 
being part of a " ro l e"  pattern (e.g., Bernstein 
and Sharpe 1966). Elsewhere,  I have argued that 
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this control role may be an integral component 
of male dominance strategies (de Waal 1982). 
The suggestion is that males show two main 
types of  strategies: (a) in order to rise in rank 
males form flexible coalitions with other poten- 
tial social climbers, and (b) in order to stabilize 
a high rank males break up fights and support 
weaker group members,  who may pay back by 
collective support in case their protector ' s  po- 
sition should be threatened. The one is an of- 
fensive, the other a defensive strategy, and 
males may at times also show mixtures of the 
two. Both strategies involve loser support,  but 
the last one especially does so. 

This view of the control role as a male 's  way 
to secure "grass roo ts"  support within the group 
is still mainly theoretical.  It is based on the fol- 
lowing observations. Yeroen played the role for 
several years,  and received massive support 
when his position was challenged in summer 
1976. After Yeroen 's  fall, the new leader, Luit,  
turned from a winner supporter  into a loser sup- 
porter. A few months later the adult females 
started to support Luit, instead of  the old leader 
[see de Waal (1978) for data]. Nikkie became the 
next leader, but his coalition partner, Yeroen, 
aggressively prevented Nikkie from interference 
in female fights and thus seemed to claim this 
role for himself. F rom then on it was Yeroen, 
not the new alpha-male, who received the most 
support from the group. All of the 110 interven- 
tions over 1978-80 by females and juniors in 
conflicts between Yeroen and Nikkie were in 
favor of Yeroen. 

Interventions in interventions, reflecting 
competition among adult males about the 
"r ight"  to break up intragroup disputes, were 
fairly common during periods of unstable lead- 
ership in our colony. Such competit ion is to be 
expected if fulfillment of this role would bring 
strategical advantages. Also in macaques the 
central male seems to actively inhibit control ac- 
tivities by other males (Watanabe 1979; personal 
observations on rhesus monkeys). 

Two questions concern us here, both regard- 
ing the ratio between winner and loser support: 

1. If  winner-support reflects tensions among 
high-ranking group members,  its frequency 
might be affected by the amount of space 
available to a group, as suggested for ma- 
caques by de Waal  (1977, p. 276). Our chim- 
panzee colony spends the winters indoors in 
an area about one-twentieth of that of the out- 
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Figure 5. The percentage winner support during winter 
periods minus such percentage during summer periods, 
per individual. 

door enclosure. Is the relative frequency of 
winner support increased during the winter 
periods? Note that the question is not 
whether the mere frequency of  this interven- 
tion type is increased, which would not be 
surprising in view of the general aggression 
increase under the crowded condition (Nieu- 
wenhuijsen and de Waal 1982), but whether 
the ratio between winner and loser support 
changes. 

2. Both the control role, as expressed in loser 
support, and the reduced influence of social 
bonds (see the section on Influence of Social 
Bonds) have been suggested here to be as- 
pects of male dominance strategies. Are these 
two aspects correlated? 

Analysis 1. Each individual 's intervention 
data was divided into that shown in summers or 
winters. The frequency of winner support was 
expressed as a percentage of all interventions by 
the individual, resulting in a winter and a sum- 
mer percentage. The index used in Figure 5 is 
the difference between these two percentages of  
winner support. A positive difference means that 
the individual tended more to winner than to 
loser support during winter periods as compared 
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with summers. Negative differences, on the 
other hand, reflect increased tendencies to sup- 
port losers during the winter. 

The data reveal that, in general, winner sup- 
port is more common during winter periods. Fe- 
males show this trend very clearly, but adult 
males do not: for two of them the trend is weaker 
than for most females and the other two males 
even show the opposite trend. In addition, fe- 
males showed the same difference during both 
of the winters considered here, their percentages 
going up, down, up, and down again over the 
seasons. For  adult males there was no such reg- 
ularity. To some extent the win ter -summer  dif- 
ferences of the females showed the expected 
correlation with rank: that is, Krom, Spin, 
Bruin, and the four adolescent females rank at 
the bottom of  the hierarchy, and all of them, ex- 
cept Krom, show smaller differences than the 
dominant females (Fig. 5).. 

Analysis 2. For  each adult male and each of 
the seven periods we compared the percentage 
loser support to the percentage of familiarity-de- 
pendent support (as presented in Figure 4 for the 
latter). Due to lack of data, Dandy was not in- 
cluded in this analysis. The Spearman rank cor- 
relation coefficient over the periods were - 0.29 
(Yeroen), -0 .71  (Luit), and - 0 . 4 9  (Nikkie). 
Luit ' s  coefficient was significant (p<0.05). If  we 
rank all indices, irrespective of from which male 
they came, we arrive at a correlation coefficient 
of -0 .69 ,  N = 20, p < 0.001. Loser  support 
usually is of a protective nature (i.e., a defense 
against aggression rather than a joint  challenge 
of a dominant). Therefore, this outcome indi- 
cates that the more protective a male is, the less 
do his interventions correspond to his social 
preferences. 

Conclusion. Winner support is shown both 
by adult males and females, but whereas females 
do so more often during crowded periods, males 
show no such difference. If  we accept tension 
as the underlying mechanism, it follows that a 
decrease in interindividual distances has a 
stronger effect on female than on male tensions. 
This would not be surprising in view of the more 
dispersed way of life of feral female chimpan- 
zees, as compared with adult males (Bygott 
1974; Wrangham 1979; Nishida 1979). 

This raises a theoretical point. Tension re- 
duction among dominants as a possible major 

function of aggressive alliances that are directed 
down the hierarchy is bound to complicate cur- 
rent evolutionary explanations in terms of re- 
ciprocity or inclusive fitness theory. Instead of 
each and every supportive act being a form of 
"a l t ru ism,"  which sometimes seems an assump- 
tion underlying these analyses, many of these 
acts may be self-serving attempts at dyadic con- 
flict resolution at the cost to subordinate outsi- 
ders. 

Under the more natural living conditions dur- 
ing summers a remarkably high proportion of fe- 
male interventions was of a protective nature, 
that is, almost 80%. For  males this proportion 
was less than 50% but they showed enormous 
individual fluctuations over the years, related to 
their position in the male hierarchy. The above 
data suggest that their protectiveness was very 
different from that of females: loser support by 
males goes hand in hand with a decreased influ- 
ence of social bonds. When fulfilling the role of 
intragroup protector  males seem to place them- 
selves above the conflicting parties. 

Since the decreased influence of social bonds 
is especially marked during unstable periods (see 
the section on Male Coalitions and Hierarchical 
Instability), loser support by males is also ex- 
pected to occur more often during unstable pe- 
riods. This is indeed the case. Yeroen showed 
his highest percentage of loser support in the pe- 
riod when he lost his alpha-rank and in the sub- 
sequent period. Also, Luit  showed his highest 
percentages when he lost his position and in the 
subsequent summer period. Maybe a male 's  
control activities are intensified when his posi- 
tion becomes threatened by a rival. Partly, this 
may be due to the rival 's  behavior, because a 
common method of testing a leader 's  power 
seems to be to attack his proteg6es (de Waal 
1982). 

However,  rather than trying to solve these 
problems on the basis of the present data, which 
at the same time gave rise to the hypotheses,  we 
need an experimental approach to find out 
whether male protectiveness can indeed be re- 
garded as a defensive dominance strategy. This 
possibility is of considerable theoretical impor- 
tance in connection with the controversial con- 
cept of " ro l e"  in primate research (Crook and 
Goss-Custard 1972; Hinde 1978). If the stability 
of a male 's  status depends on the group's  eval- 
uation of his abilities as arbitrator in disputes, 
and on his own success in keeping others from 



Chimpanzee Coalitions 249 

performing this type of intervention, the concept 
of control role would be broadened to include 
"no rms , "  "expec ta t ions ,"  and in the end even 
"responsibi l i t ies ."  Since these mechanisms pre- 
suppose influence of subordinates,  especially 
adult females, on the outcome of male status 
competition, it is to be expected that the intra- 
group control role will be more pronounced in 
primate species in which subordinates are 
known to exert  such influence than in species in 
which it is restricted or absent. 

Support "Forks" 

Analysis. Having addressed the question of 
the degree to which coalitions depend on social 
bonds, the question here is to what extent co- 
alitions depend on other coalitions. Does an in- 
dividual, while intervening in a conflict, take the 
coalitions of the two combatants with others into 
account? Does he or she "genera l ize"  in the 
sense that support to A implies support to A ' s  
coalition partners as well? If  chimpanzees would 
do so their group life would be divided into 
camps, that is, subunits of  supporters.  If  not, 
each individual should select its coalition part- 
ners independent from what others do. 

One approach to this problem is a " fo rk"  
analysis. We first determine which individuals 
have formed coalitions. This is done on the basis 
of their support scores. The calculation of this 
score is explained by de Waal (1978, p. 278-79). 
The support score of an individual A towards B 
is defined as the number of different group mem- 
bers against which A usually supported B minus 
the number of different group members which A 
usually supported against B. In a group of 23 
individuals support scores can range between 
+21 and - 2 1 .  

If  two individuals, measured over the whole 
period (including winter data), both have posi- 
tive scores towards each other they are called 
mutual friends, and if they both have negative 
scores, mutual enemies. In this analysis these 
are the "original relat ionships."  For  simplicity, 
non-mutual ly  supportive relationships are not 
considered here. Also, original relationships in- 
volving juveniles are excluded, because the 
strongest mutual supporters in this category are 
mother-offspring and sibling relationships. By 
excluding these the results may indicate the ex- 
istence of camps other than the obvious kinship 

camps. We are considering here 25 mutual-friend 
and 38 mutual-enemy relationships. 

The next step is to determine each individ- 
ual 's  (including juveniles) support scores to- 
wards the two partners in an original relation- 
ship. These are the " fo rks"  illustrated in Figure 
6. There are six possibilities. In symmetrical 
forks an individual shows positive support 
scores towards both partners or negative scores 
towards both. If an individual usually supports 
one of the two but shows a negative score to- 
wards the other we speak of a nonsymmetrical  
fork. In some directions the support score was 
0, and these incomplete forks are not considered 
here. The 869 support forks were comprised of 
745 positive and 993 negative support scores, 
making the chance to find symmetrical forks 
under the assumption of randomness equal to 
51,0%. The percentage of symmetrical forks ob- 
served was 49.2%. This means that there is no 
general tendency to form either symmetrical or 
nonsymmetrical forks, the chances being 50-50, 
as expected. 

The question underlying this analysis is 
whether support forks depend on the nature of 
the original relationship. One might expect that 
coalition partners, that is, mutual friends, are 
treated on the same basis, resulting in a rela- 
tively high number of symmetrical forks. Simi- 
larly, one might expect that support attitudes to- 
wards mutual enemies often differ from each 
other, resulting in a relatively high number of 
nonsymmetrical forks. In fact, the latter situa- 
tion is well known from international politics: 
" M y  enemy's  enemy is my fr iend."  

When doing the analysis for the group as a 
whole the results fit the above expectations, but 
the differences are not striking. This is due to 
forks towards original relationships involving 
one or two adult males. Figure 7 shows that there 
is no significant difference in symmetry towards 
mutual friends or enemies for these 399 forks. 
The remaining 470 forks towards original rela- 
tionships involving only adult and adolescent fe- 
males show the expected pattern very clearly, 
however (X 2 = 17.2, p < 0.001). 

An additional analysis showed that, as far as 
forks towards female relationships are con- 
cerned, the 50% symmetry limit is exceeded by 
significantly more individuals towards mutual 
friends than towards mutual enemies. This 
means that the difference in the lower half of  
Figure 7 is representative for the large majority 
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of individuals. As far as forks towards male re- 
lationships are concerned, a nonsignificant op- 
posite trend was found in the individual data. 
Also the adult males themselves failed to show 
significant differences in their forks towards the 
relationships of  other males. 

Conclusion. The interpretation of these re- 
suits is that an individual 's  support attitude to- 
wards a particular female depends partly on her 
position in the female coalition network. It mat- 
ters who her supporters and enemies are. Since 
this network strongly overlaps with female so- 
cial bonds (see the section on Influence of Social 
Bonds) this means that females are treated on 
the basis of the subgroup in the community to 
which they belong. Further  inspection of the 
data indicates that this attitude is also shown to- 
wards juveniles,  which belong to the mother ' s  
subgroup. 

Adult males, in contrast,  are treated on an 
individual basis. Group members may fervently 
support a particular male and at the same time 
have a negative attitude towards his closest ally. 
Also support to females is independent of the 
female 's  coalitions with males. It seems that the 

Figure 6. Illustration of support "forks." Horizontal 
bars represent the original supportive relationships, 
which can be mutally positive (solid bars) or mutually 
negative (dotted bars). The support "forks" are 
formed by third individuals and can be either sym- 
metrical ( +  + a n d  - - )  or nonsymmetrical (+ - ) .  

adult males in our colony do not belong to any 
of the existing camps and are treated as individ- 
ual strategists. 

DISCUSSION 

Table 2 provides a summary of the sex differ- 
ences in coalition formation. The bottom line of 
the table summarizes the functional interpreta- 
tion of the differences as given throughout the 
present paper and by de Waal (1978). Adult  
males give the impression of living in a vertical 
world of hierarchical positions and related dom- 
inance strategies. It appears that their coalitions 
are not linked to particular individuals but, 
rather, to particular social goals. Adult females, 
on the other hand, live in a horizontal world of 
social connections. Their coalitions are more or 
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less permanently linked to particular individuals, 
whose well-being is their goal. 

Whereas few objections will be raised against 
the supposed female strategy, the supposed male 
strategy may not be readily accepted. It might 
be argued that my interpretations are acceptable 
only after it is proven that males purposefully 
strive for status. I realize that it is nearly im- 
possible to prove this beyond any doubt. But is 
it necessary? Although many students of animal 
behavior are now turning their attention from 
one mechanistic animal model (the "black box")  
to the next (the "survival  machine"L there re- 
mains room for a proximate approach to social 
behavior that simply assumes that subjective 
states, rationality, and purposefulness are not 
restricted to our own species. Fortunately,  the 
taboos surrounding this topic have now lost most 
of their power (e.g., The Behavioral and Brain 
Sciences, Vol. 4, 1978; Griffin 1982). Obviously, 
the shortcomings of mechanistic models are felt 
more strongly in behavioral studies on chimpan- 
zees than on species that are more distantly re- 
lated to us. On the other hand, there is no reason 
to treat the chimpanzee as a unique case (Beck 
1982; Fox 1982; de Waal and Yoshihara 1983). 
The new perspective may be fruitfully applied 
to a wide variety of animal species. 

Figure 7. The number of symmetrical support "forks" 
as a percentage of all "forks" towards either mutual 
friends or mutual enemies. Original relationships in- 
volving one or two adult males are presented sepa- 
rately from those without a male, that is, those among 
adult and adolescent females. 

The way male coalitions, and their flexibility, 
are related to dominance struggles is clear from 
the detailed account of the group processes,  
given by de Waal (1982). By regarding male co- 
alitions as part of political manoeuvres with a 
certain cognitive component it is possible to 
make sense of what one sees. There is no alter- 
native, simpler point of view from which to draw 
equally plausible connections between the ob- 
served phenomena. For  example, the numerous 
separating interventions by the alpha-male, pre- 
venting contact between his coalition partner 
and his main rival, fit easily in the same strategic 
explanation as used here for coalition behavior. 
These separating interventions, however,  would 
presumably demand an entirely separate hy- 
pothesis if one were not to accept the assump- 
tion of calculation and status-striving. 

When ascribing the many striking differences 
between male and female coalitions to a single 
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Table 2. Summary of Sex Differences in Coalition Behavior Observed in the Arnhem Colony 

Adult Males Are Females and Juniors Are 

1. Flexible 1. Stable 
2. Less influenced by social bonds (especially when 2. Strongly influenced by social bonds 

their ranks are changing) 
3. Treated on an individual basis 3. Treated on the basis of their connections 

Vertical, Horizontal, 
Strategists Protectors 

difference in proximate social goals, one auto- 
matically raises the question whether these goals 
are congruent with plausible ultimate goals. In 
other words,  how might the sex differences have 
evolved? 

Kinship does not yet  play an important role 
in our chimpanzee colony. It is conceivable,  
though, that the proximate mechanisms dem- 
onstrated here for females and junior  group 
members have evolved by kin selection, because 
familiarity and matrilineal relatedness usually 
correlate. Stable, protective coalitions with 
closely associated individuals may in the natural 
habitat benefit a female 's  relatives. In addition, 
females may increase offspring survival proba- 
bilities by reducing agonistic tensions and main- 
taining group integrity. As yet there are no in- 
dications that females play an important role in 
the power politics of wild chimpanzee commun- 
ities, but in the Arnhem colony we observed sta- 
bilizing female strategies, such as massive sup- 
port for alpha-males whose position was 
challenged, and "media t ion"  during reconcili- 
ations following intermale conflicts (de Waal 
1982). 

Dominance status presumably is not an im- 
portant factor for the survival and reproduction 
of female chimpanzees,  due to their dispersed 
foraging habits (Wrangham 1979). Both in the 
natural habitat and under the more confined con- 
ditions in Arnhem Zoo females appear  to lack 
the clearly defined dominance relationships and 
the assertiveness that are so characteristic of 
male chimpanzees (Bygott 1974; Nishida 1979; 
de Waal 1982). For  males the road to reproduc- 
tive success is different. The primary aim of their 
coalition strategy seems high status and, once 
this has been achieved, maintenance of that sta- 
tus, together with protection of lower ranking 
individuals. There is some evidence that high- 
ranking male chimpanzees copulate more fre- 
quently than low-ranking ones, both in the wild 

(Nishida 1979) and in the Arnhem colony (de 
Waal 1982). We do not know to what extent mat- 
ing frequency correlates with reproduction, but 
it is at least likely that males who do n o t  play 
this game have to follow other, perhaps more 
difficult, strategies in order to reproduce. 

Whereas the evolution of the female inter- 
vention strategy is mainly regarded here in terms 
of kin selection and generalized reciprocity,  the 
male strategy must be based, at least partly, on 
balanced reciprocity, which depends less on kin- 
ship and social bonds [see de Waal (1978) for a 
discussion of these two forms of reciprocity,  de- 
rived from S ahlins (1965)]. It should be repeated,  
though, that our males did show familiarity- 
linked support during stable periods. And among 
flee-living males one coalition between known 
siblings has been observed (Riss and Goodall  
1977). We do not know whether coalitions be- 
tween brothers are the rule or the exception in 
the natural habitat, but also if it were the rule 
there might remain a strong transactional ele- 
ment in these associations. Riss and Goodal l ' s  
(1977) account does not convey the impression 
that Figan's  power takeover was the product of 
automatic "bro ther ly"  collaboration. After 
Figan had actively challenged and subdued his 
elder brother, Faben,  who had lost the use of 
one arm, years had followed without a close re- 
lationship between the two brothers, during 
which period "Faben  was still uncommitted in 
his support to Figan" (p. 140). Only a few 
months before the most important confronta- 
tion between Figan and his rival, Evered,  a 
closed coalition formed, and the two brothers 
became inseparable. The tightening of their bond 
may have occurred in anticipation of the domi- 
nance struggle. 

To explain the collaboration between these 
two males on the basis of kinship alone seems a 
simplification. It is more reasonable to assume 
that male chimpanzees take many different fac- 
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Table 3. Hypothesis of Hominoid Sex Differences in Coalition Strategies, Based on Observation of the Arnhem 
Chimpanzee Colony and Experiments on Human Subjects Living in Western Cultures 

MALES FEMALES 

CHIMPANZEES Vertical, Strategists Horizontal, Protectors 
Interventions seem to serve Interventions seem to serve the well 

dominance positions being of friends and relatives 

HUMANS Exploitative 
Want to win and form beneficial 

coalitions 

Accommodative 
Want a pleasant game and support 

persons they like 

tors into account before reaching full establish- 
ment of a coalition with another male. Famil- 
iarity and kinship may be one factor, but if the 
chances to win and the possible payoffs are ex- 
pected to be considerably greater in a coalition 
with a less familiar partner, feral males may, just  
like the males in Arnhem, ignore existing social 
bonds and try out some new combinations. See 
Wasser  (1982) for a theoretical discussion of the 
relevance of "associa te  qual i ty."  

Recently, Nishida (1983) described a process 
of coalition formation among three apparently 
unrelated feral male chimpanzees.  One male, 
named Kamemanfu,  showed a pattern similar to 
that described for Yeroen following his drop in 
rank (de Waal 1982, pp. 175-76). Kamemanfu 
manipulated the relationship between two dom- 
inant males, making them dependent upon him- 
self by regularly changing sides in their disputes, 
especially in periods of sexual rivalry. Like Yer- 
oen, Kamemanfu seemed to increase his mating 
success in this way. Nishida (1983) speaks of 
"allegiance f ickleness,"  and suggests that this 
strategy may be especially pronounced in post- 
prime males. The two independent observations 
of this kind of social manipulation illustrate the 
degree to which coalition patterns of adult male 
chimpanzees can be flexible and opportunistic. 

The generality of the sex differences reported 
here is difficult to estimate. Constant and inten- 
sive observation over many years cannot alter 
the fact that the present comparison concerns 
only four male and nine female chimpanzees 
kept under special conditions. And in spite of a 
fair number of studies on coalition formation 
comparable information on social dynamics is 
still scarce for other primates [but see, e.g., 
Chance et al. (1977) and Dunbar (1975) for in- 
dications of a similar degree of  complexity dur- 
ing dominance reversals or harem takeovers 
among monkeys]. In fact, the only comparable 

data come from investigations of our own spe- 
cies. A remarkably similar sex difference has 
been found by social psychologists in experi- 
mental games that test human coalition behav- 
ior. According to Bond and Vinacke (1961) men 
are "exploi ta t ive"  and women are "accommo- 
dat ive"  in their alliance strategies. In another 
study, Nacci and Tedeschi (1976) found that 
men, when predicting coalitions, are more sen- 
sitive to the power distribution in the game, 
whereas women predict coalitions mainly on the 
basis of interpersonal attractions. Other exper- 
imental studies confirm that men and women 
show different modes of cooperation [van de 
Sande (1973) gives a review]. Here again gen- 
eralizability is a problem, however,  because all 
studies so far concern human subjects living in 
Western cultures. It may be too early for con- 
clusions, but we can at least speak of a plausible 
hypothesis of coalition formation in human and 
nonhuman primates. Table 3 summarizes the 
comparison. 

Generally, the social psychological literature 
does not pay too much attention to the above- 
mentioned sex differences. Their models explain 
typical male coalition patterns only, assuming 
that players are rational in that they attempt to 
maximize their outcomes [see Murnighan (1978) 
for a review]. This is not to say, however,  that 
the cause of the sex difference is that women are 
incapable of calculating winning moves. Win- 
ning may simply not always be their highest 
priority. Also in the case of chimpanzees, prior- 
ity differences may explain most of the discussed 
sex differences. In other words, both sexes may 
have the same mental abilities and social tactics 
available but do not use them in the same way be- 
cause the kind of outcomes they try to achieve 
are different. This might mean that the resem- 
blance between human and chimpanzee coali- 
tion patterns is due to similar social goals in the 
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l ives of  w o m e n  and  female  c h i m p a n z e e s ,  on  the  
one  hand ,  and  in the  l ives of  m e n  and  male  chim-  
panzees ,  on  the  o ther .  I f  so, the  two spec ies  
would  share  a pe r sona l i t y  d i f fe rence  b e t w e e n  
the  sexes  tha t  is ve ry  p r o f o u n d  indeed.  
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