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quickly detect population changes. Also, further studies
must emphasize more detailed data on tree phenology that
chimpanzees rely on. As Nyungwe and Kibira National
Parks are contiguous, an effective transboundary strategic
plan to conserve both parks as one landscape is necessary
to maintain viable population of chimpanzees.
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INTRODUCTION

Fission-fusion is the species-typical and universal
social organisation of Pan troglodytes, as recognised
45 years ago by the pioneering field research of such re-
searchers as Goodall (1968), Nishida (1968) and Sugiyama
(1968). In fission-fusion, the group (or community), sub-
divides into temporary parties, which may further frag-
ment or reunite, such that over the course of a day, an
individual may be solitary or sociable to varying degrees
(Aureli et al. 2008). The standard variable for measuring
fission-fusion is party size, that is, the number of indi-
viduals in spatial association in any one period or point
in time. Explanations for variation in party size are many,
but the most prevalent one is feeding competition, so that
the larger the party, the greater the competition. Thus,
individuals seeking to reduce or avoid competition will
fission, either to forage alone or with fewer companions.
Following this line of argument, we hypothesise that party
sizes will be lower during bouts of feeding than before or
after feeding.

BACKGROUND
Wrangham (1977) was the first to posit a positive cor-
relation between group size and feeding competition in
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chimpanzees. (In the broad sense, ‘group’ indicates any
aggregation, in any species, primate or otherwise.) The
logic is simple: If resources are finite at any point in space
and time, then the more organisms seeking to harvest
those resources at the same time and place, the greater
will be the competition, all other things being equal. For
chimpanzees, the group size problem is ‘subcontracted’ to
ephemeral parties, yielding maximum flexibility in day-
to-day social relations. At one extreme is solitary forag-
ing, when resources are sparse, versus maximally social
foraging, in which party size is 100% of group size, when
resources are abundant. Many other variables also influ-
ence group size, such as predation, reproduction, aggres-
sion, rank, seasonality, demography, ezc. (see Aureli et al.
2008, for the most comprehensive and ambitious attempt
to model fission-fusion).

For chimpanzees, many studies have found correla-
tions between party size and proxy measures of feeding
competition (e.g. Matsumoto-Oda et al. 1998; Newton-
Fisher et al. 2000; Itoh & Nishida 2007). The usual study
design is to relate party size (however defined) to one or
more measures of food supply, such as fruit availability,
in terms of abundance or distribution of resources. These
measures of food supply are then related to various other
measures, such as number of oestrous females, wet versus
dry season, etc. Most (but not all, see Hashimoto et al.
2003) studies have found the expected relationship: When
resources are scarce, chimpanzees range in smaller par-
ties than when resources are abundant.

However, gaps exist in these studies. Party size (how-
ever defined) is a static (‘snapshot’) measure, sampled at
various points in time over the course of a day. We have
found no studies based on focal sampling that describe the
dynamics of the process, for example, tell us how many
fission-fusion transitions a chimpanzee makes in a day. Or
what factors (activity, age, sex, rank, efc.) prompt a chim-
panzee to leave or join a party. Furthermore, although the
hypothesised causal variable is feeding competition, we
can find no published data that directly address this, ei-
ther by contest or scramble. Most studies do not measure
feeding but instead rely on food, usually in terms of avail-
ability (versus, e.g., quality). Many studies of food supply
do not relate it to actual chimpanzee foraging, much less
to competition (e.g. Isabirye-Basuta, 1988). Thus, descrip-
tive studies at this macro-level are indirect and correla-
tive only (see Kummer 2008, Yamagiwa 2008, for similar
comments on the lack of ethological data).

We sought to tackle some of these issues at the se-
quential, dynamic, micro-analytical level, by comparing
party sizes when feeding versus non-feeding, in real-time
sequences, focussing on individual behaviour. Other stud-
ies have shown static differences in group size in relation
to activity (e.g. Newton-Fisher, 1999), but none seems to
have made this basic comparison.) We chose to test the
hypothesis in the most sociable age-sex class of chimpan-
zees, independently-ranging males, because it is the most
challenging one.

Table 1. Number of companions of independently-ranging male chimpanzees at Gombe, before, during and after bouts

of feeding. See text for explanation of four stages.

Number of companions

30 min before Start feeding Stop feeding 30 min after
Subject n median n median n median n median
EV 9 3 84 2 84 2 7 6
FB 15 7 68 4.5 68 5.5 17 7
FG 4 2 48 2.5 48 3 3 2
GB 5 2 62 2 62 2 6 2.5
HG 5 2 44 2 44 3 4 7
HM 7 4 53 2 53 2 7 3
5 7 4 57 2 57 2 5 7
MK 8 7 46 1 46 1.5 7 4
SH 4 6.5 46 0 46 0 7 7
ST 5 2 50 1 50 1 6 1.5
Total 69 - 558 - 558 - 69 -
Median 6 - 51.5 - 51.5 - 6.5 -
Median of 3.5 2 2 5

medians
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METHODS

We used archival data from Travel & Group charts
(T&Gs) recorded throughout the year 1973 at the Gombe
Stream Research Centre, mostly by Caroline Tutin (COPS
study) and McGrew (KIDS and TERM studies). T&Gs
were records of focal-subject samples of independently
moving chimpanzee subjects, followed by a researcher
and field assistant for variable periods, up to a whole ac-
tive day (i.e. nest-to-nest). For details and results from this
data instrument, see Goodall 1986.

For this analysis, we focussed on the T&G column
labelled FOOD, in which duration of bouts of feeding (to
the nearest 5-min) and species fed-upon by the focal sub-
ject were the only data available. Feeding was defined as
items being inserted into the mouth but not expelled, i.e.
were ingested. A feeding bout was defined as a continu-
ous session of feeding on one prey item by the subject,
from start to finish.

We also used data from 10 of the 19 T&G columns
labelled by the two-letter initials of adult and subadult
males (EV, FB, FG, GB, HG, HM, J]J, MK, SH, ST), all
members of the Kasekela community see Table 1). The
other 9 males, mostly from the less-studied Kahama com-
munity, had too few records. A focal subject could have
up to 41 companions in a party; younger individuals, typi-
cally offspring, were not included, as they did not move
independently. These data yielded number of companions
with the focal subject in 5-min, one-zero frequency units.
Number of companions was preferred as the dependent
variable based on semantics (i.e. party is a plural term, so
a party-size of one is nonsensical) and computation (i.e.
allows for a party size of zero to be a lone individual).

Finally, we noted the column labelled IN CA, which
distinguished In Camp versus Out of Camp records.
(Camp denoted the feeding area, where provisioning with
bananas was done.) The 50 In Camp records found were
excluded from further analyses, as being unnatural.

The following data were extracted: Number of com-
panions at the beginning and end of each Out of Camp
feeding bout (n = 558), plus party size 30 min before and
30 min after the feeding bout (n = 69). Thirty min was ar-
bitrarily chosen, based on comparing behaviour ‘before-
during-after’ feeding, in earlier studies of chimpanzee
behaviour (e.g. de Waal 1987). Thus data were collected at
four sequential points in time. However, we excluded all
cases in which the ‘before’ or ‘after’ data were compro-
mised by another feeding bout during the intervening 30-
min interval, which greatly reduced the number of four-
point sequences.

Data were entered into a Microsoft Access 2013 data-
base (spreadsheet). Statistical testing was non-parametric,
as the conditions for parametric testing could not be met
(Siegel & Castellan 1988). Accordingly, we used medians
rather than means, and alpha was set at 0.05, one-tailed.

RESULTS

Number of companions varied across the four condi-
tions (stages): Friedman two-way analysis of variance, n
=10, k=4, ¥ =708, p <0.001 (see Table 1, Figure 1).
Pair-wise comparisons between conditions also varied in
three of four cases: Number of companions decreased in

Mo, of companians
(median of madians)
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.
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30 men before Seart fed St Fiatd 30 min after

Stage

Figure 1. Number of companions (median of medians) for
10 independently-ranging male chimpanzees
at Gombe, before, during and after bouts of
feeding.

number from 30 min before the start of the next feeding
bout (Binomial test, n = 8, excluding ties, p = 0.035) and
increased in number 30 min after the end of the last feed-
ing (n =5, p = 0.01). Despite having equal medians, num-
ber of companions increased from the start to the end of
feeding bouts (z = 10, p = 0.03). There was no difference
in number of companions between 30 min before versus
30 min after feeding bouts (n =8, p > 0.05).

Thus, males fed with fewer companions than they
had a half hour before the next bout of feeding, and a half
hour after finishing feeding they had more companions.
Moreover, in a typical feeding bout, a male had more
companions at the end of it than he had at the beginning.
Number of companions (effectively party size, as above)
before and after feeding did not differ in number.

DISCUSSION

The hypothesis was upheld. Gombe’s adult male
chimpanzees somehow manage their fission-fusioning,
so that they were in smaller parties when feeding versus
when not feeding. Thus, sequential, individual data at the
more specific, proximate level agree with correlational
data at the more general, ultimate level. The apes may
achieve this by avoiding others before starting to feed,
only then to seek others after feeding. However, this data-
set yields no details on how the increases and decreases in
number of companions are managed. Explanation awaits
further detailed ethological study.

We made no prediction about whether party size
would increase or decrease during an individual’s feeding
bout, as either alternative is a reasonable expectation. A
male might recruit others (e.g. Clark & Wrangham 1993)
and so increase party size, or party sizes might shrink as
the patch’s food is depleted. Or, party size might remain
constant over a feeding bout, as on average, differing
tendencies counter-balance. In any case, Gombe’s males
had slightly more companions at the end of a feeding bout
than at its outset. This could indicate recruitment or just
random but cumulative discovery of the food source by
others. Again, to explain this finding requires more fo-
cussed, specific data than are available here.
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INTRODUCTION

Although it is not common for chimpanzees (Pan
troglodytes) to capture and toy with small mammals or
birds without eating them, several reports have indicated
that this does sometimes occur (e.g., Hirata et al. 2001,
Zamma 2002; Carvalho ef al. 2010). These reports com-
pared such incidents with chimpanzees’ hunting behav-
iors because it seems puzzling that the chimpanzees did
not eat the meat. However, it is possible that a chimpanzee
may show an interest in a living organism for its animacy
per se, with no intention of eating it.

This paper reports the case of a juvenile female chim-
panzee at Mahale that captured and played with a live
moth (Lepidoptera). Although chimpanzees frequently
prey on several insect species (mostly social insects)
(e.g., McGrew 1992; Fuse 2013), Mahale chimpanzees eat
moths only rarely (Nishida & Uehara 1983).

OBSERVATION

The observation focused on chimpanzees in the
M group at the Mahale Mountains National Park (see
Nishida 2012 for details of the study site). At 09:19 a.m.
on 12 October 2004, two adult female chimpanzees and
their offspring had been taking a rest under a dense bush
since 08:54 a.m. when Ichiro (IH: a 1-year-old male) emit-
ted a slight Auu call and was observed to be watching
something on the ground. When IH touched the object
with his finger, it moved, and I could then see that it was
a large moth, about 5 — 6 cm in size and beige in color. Its
body was thick, and its forewings were much longer than
its hindwings. IH’s mother, Ikocha (IK), immediately ap-
proached him, put him on her belly, moved away, and sat
about 1 m away from the moth. Soon, IH’s older sister,
Imani (IM: a 6-year-old female), went to where the moth
lay and started to investigate it. Because my initial view
was largely obstructed by dense bush, I moved to the side
to gain a better view and started to take a video.

IM captured the moth without killing it and started
to play with it, sometimes vigorously, sometimes calmly.
Given her occasional play face and play pant, IM’s se-
ries of behaviors was regarded as playful. I summarize
the behavioral patterns observed during IM’s play in
Table 1 (see Video 1: available online at mahale.main.jp/
PAN/20 2/20(2) 03 .html). The moth sometimes fluttered
its wings while being pinched between IM’s fingers or
lips. Although IM frequently put the moth in her lips or
touched it with her lip, she did not try to eat it.

While IM was playing with the moth, IH approached
her twice, and she responded playfully to him. At 09:25,
IM put the moth in her groin pocket and slowly walked
away into the bush; at 09:26, I lost sight of her because I
could go no further into the bush. When she was observed



