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Introduction

Several mammalian species possess a pat-
tern of social organization characterized by
flexibility in both the size and composition of
groups within a2 community (e.g. Panthera leo
[1]; Tursiops truncatus [2); Pan troglodytes 3]
Macropus giganteus [4}; Pan paniscus [5];
Ateles geoffroyi [6]). Generally, this type of
social organization is referred to as a fission-
fusion society [7], although the use of this
term fails to distinguish fission and fusion
between subgroups that are relatively predict-
able (e.g. hamadryas, long-tajled macaques)
from that in which subgroups are unpredicta-
ble (e.g. chimpanzees, lions). In the latter cate-
gory of societies, each individual has the op-

. tion of associating with subgroups of different
sizes. This natural variation in subgroup size
within communities provides the basis for

testing general ecological models of animal
group size, since changes in subgroup size can
be related to variation in ecological condi-
tions. For primates, studies of fission-fusion
societies have also been used to examine the
generality of ecological models of group size
by the comparison of subgroup sizes among
species and among different geographically
isolated communities of the same species [3,
8, 9]. However, the comparative approach
when applied to fission-fusion societies is
somewhat limited by variation in the existing
definitions of ‘subgroups’ and controversy
over the operationalization of these defini-
tions for the field.

Difficulties in quantifying subgroup size
arise from 3 basic issues. The first concerns
the problem of counting animals that are dis-_
persed throughout 2 habitat where visibility is
limited. Under these conditions, the further
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the animal is from the observer or the denser
the vegetation, the higher the probability that
it will not be included in a count of subgroup
size. Thus, reported differences in subgroup
size between studies may simply reflect hab-
itat differences in visibility or the spread of
the subgroup. Secondly, comparisons of sub-
group sizé are often made between studies
that differ in duration. It is probable that, as
an investigation proceeds, the study animals
become more habituated, easier to see and
thus more likely to be included in a count of
subgroup size. The third issue concerns the
method by which animals are located. If sub-
groups are found by different methods, varia-
tion in subgroup size between studies may
simply reflect differences in the methods
used.

The objective of this work is to demon-
strate these problems, and to discuss possibili-
ties for improving the compatibility of data.
We present data on subgroup dynamics of
3 fission-fusion societies: spider monkeys
(Ateles geoffroyi) in Santa Rosa National
Park, Costa Rica; pygmy chimpanzees (Pan
paniscus) in Lomako, Zaire, and common
chimpanzees (P. troglodytes) in Kibale Forest
Reserve, Uganda. These populations have
somewhat similar fission-fusion social organi-
zations and have been studied over a number

of years. Information on the methods used in -

these investigations, on the duration of the
study and on habitats is provided elsewhere
{5, 6, 10].

Results and Discussion

Two studies provide evidence for a change
in recorded subgroup size with an increase in
habituation. For the spider monkeys of Santa
Rosa, recorded subgroup size increased
steadily from 1983 to 1987 (subgroup sizes:
1983=13.52;1984=4.16; 1985=5.26; 1986 =

4.26; 1987 = 6.28). At Lomako, the trend was
slightly different, but party size did change
with habituation. The first response of Loma-
ko pygmy chimpanzees to observers was cryp-
sis, followed by mobbing, and finally what
appeared to be more natural behaviour was
observed. When first studied from 1974 to
1979, 83% of observed subgroups contained
1-4 individuals [11]. From 1980 to 1982, mo-
dal subgroup size was similar (2-5 individu-
als), but accounted for fewer sightings (36%),
and average subgroup size was 7.6 animals
[12]. This change corresponded to a time
when observers were mobbed by males and
resulted in a male bias in the sightings [5].
With more habituation from 1983 to 1985,
mobbing ceased, subgroups averaged 5.4 indi-
viduals, and the male bias in composition dis-
appeared [5]. Perceived subgroup size now
appears to be stable, as indicated by the obser-
vations of subgroup size in 1985-1986, which
averaged 5.8 animals.

To test whether the observation method
influenced recorded subgroup size, we docu-
mented subgroup size and the method of find-
ing common chimpanzee subgroups for two
communjities in Kibale Forest Reserve, Ugan-
da, Parties located from vocalizations (nor-
mally pant-hoots) were over twice as large as
those found by checking fruit trees (communi-
ty 1: mean size of subgroups found by calls =
3.1, n = 31; mean size of subgroups found in
fruiting trees = 2.4, n = 64; community 2:
mean size of subgroups found by calls = 6.8,
n = 64; mean size of subgroups found in fruit-
ing trees = 2.5, n = 27 [10]). We believe that
this occurred because larger subgroups made
louder calls and were therefore located more
easily than smaller subgroups. :

The effect of habitat visibility on counts of
subgroup size is difficult to assess because
visibility through the vegetation may covary
with ecological variables thought to influence
subgroup size, such as food abundance. In
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Kibale, we quantified the differences in the
subgroup size of common chimpanzees re-
corded before and after the animals had left a
fruiting tree. In a large fruiting tree, visibility
is often good. However, when animals de-
scend to the ground, visibility can be obscured
by ground vegetation. One hour after sub-
groups had left a large fruiting tree, recorded
subgroup size decreased by an average of 2.1
individuals (n = 57). This result could reflect a
decrease in recorded subgroup size resulting
from lower visibility on the ground, the ten-
dency for subgroups to divide after leaving a
fruiting tree or a combination of these two
effects. In contrast to chimpanzees, when
spider monkeys leave a large fruiting tree,
visibility does not necessarily decline. One
hour after leaving a large fruiting tree, record-
ed subgroup size for spider monkeys de-
creased by only 0.4 individuals (n = 197). This
suggests that, for chimpanzees, the observed
decrease i subgroup size subsequent to leav-
ing a fruiting tree is at least partially an effect
of changes in visibility.

A similar trend was observed in the study
of pygmy chimpanzees of Lomako. Here, as
visibility increased from the ground to"the
middle and upper canopies, size at first sight-
ing also increased (ground 3.73, n £ 30; mid-
canopy 5.4, n = 34; upper canopy 7.09, n =
44). At Gombe, where visibility is greater and
habituation improved (allowing the observer
to move around to identify animals in denser
vegetation), the average within day subgroup
size on the ground (3.7 £ 2.2, n =21) was sim-
ilar to when subgroups were 0-2m off the
ground (3.2 = 3.2,n=13)or when they were
more than 2 m from the ground (3.6 £2.4,n=
21). This suggests that the trend observed in
Lomako may be the result of differences in
visibility and habituation.

Studies of animals with fission-fusion so-
cial organizations might consider a number of
different techniques to improve the compati-

bility of the data they collect. Good descrip-
tions are needed for the types of habitats used
by the study animals, the visibility in these
habitats, the degree of habituation and how
the subgroups were located. To address spe-.
cific questions, researchers might define sub-
group size in specific contexts (€.8. foraging
subgroups, socializing subgroups). Where in-
dividual recognition of animals is possible,
researchers might also consider defining the
subgroup over a longer period. Typically, sub-
group size is determined during a single scan,
often following a period of behavioural obser-
vation. Alternatively, the identity of all ani-
mals seen could be recorded during successive
scans made over a long period of time, such as
1 h. This method would be less likely to omit
animals from the subgroup that were present
all along but were temporarily out of the
observers’ field of view, thus decreasing the
significance of visibility and habituation
problems. Subsequently, subgroup size could
be considered to have changed following an
observed departure of a splinter subgroup or
if an individual or number of individuals had
not been seen in a set number of scans.
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