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INTRODUCTION
Chimpanzees (Pan troglodytes) have very long 

lifespans. Therefore, it is difficult to study longitudinal 
changes in hunting behavior throughout an individual’s 
life. We conducted a preliminary analysis of the relative 
annual frequency of red colobus (Piliocolobus rufomitra-
tus) killing by mature and adolescent male chimpanzees 
using long-term data recorded in the Mahale Mountains 
National Park, Tanzania. We detected a trend in the rela-
tionship between the age of the male chimpanzees and the 
frequency of red colobus killing. We hope our data will be 
useful for future studies on chimpanzee hunting behavior.

METHODS
We investigated male chimpanzees in M group in the 

Mahale Mountains National Park, Tanzania. This group 
has been studied starting in the 1960s (Nakamura et al. 
2015). The ages of male chimpanzees born after 1980 
were known, with a few exceptions. The ages of some 
males were inferred by comparing their physical charac-
teristics (body size, face color, and genital size) to those 
of males with known ages.

We used chimpanzee hunting data from 1976 to 2010 
by gathering published work available in databases after 
1979 and unpublished data (see Hosaka et al. 2020, 2023 
for details). To evaluate individual differences in the fre-
quency of red colobus hunting among male chimpanzees, 
we calculated the z-scores of the observed number of red 
colobus kills by males of different ages. The z-score is 
calculated as z = (x − μ)/σ, where x is the number of red 
colobus monkeys killed by a male at a certain age, μ is the 
average number of red colobus monkeys killed by all the 
mature/adolescent male chimpanzees of that age, and σ is 
the standard deviation.

RESULTS
In the M group, 375 successful hunts of red colobus 

were observed, with 528 red colobus prey killed in to-
tal. Out of these killings, the age–sex classes of captors 
were identified in 235 cases. The distribution of prey by 
captor was as follows: 137 prey monkeys killed by ma-
ture male chimpanzees, 45 prey monkeys by adolescent 
male chimpanzees, 41 prey monkeys by mature female 
chimpanzees, seven prey monkeys by adolescent female 
chimpanzees, four prey by juvenile chimpanzees, and one 
prey which was secured by a mature and adolescent male 
chimpanzee at the same time.

The pooled data of the relative frequency of red colo-
bus killing by male chimpanzees (z-scores) showed an 
inverted U-shaped distribution according to age (Figure 
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Figure 1. Relative frequency of red colobus killing by 
male chimpanzees (8–50 years of age).
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1). The z-scores showed a monotonic increase from 8 to 
20 years of age, followed by a plateau until about 35 years 
of age, and then a decline. No red colobus killing was 
observed after 39 years of age. The youngest captor was 
a male named PM, who captured a red colobus at the age 
of six years, and the oldest captors were three males (BA, 
DE, NT) who captured red colobus at the age of 38, all of 
whom had once been high-ranking, alpha or beta. Figure 
1 also reveals that males with alpha status tended to have 
higher z-scores than non-alpha males (Mann–Whitney U 
test, U = 2,757.5, z = 4.470, p < 0.01).

As shown in Figure 2, the relative frequency of red 
colobus killing varied significantly among male chimpan-
zees. The z-scores of two males named FN and AL who 
held alpha status for seven and five years respectively, 
exhibited inverted U-shaped curves, while the z-scores of 
two males named BB and MA, who never held an alpha 
position, did not show this trend (Figure 2).

DISCUSSION
This study revealed that successful hunts of red 

colobus monkeys showed an inverted U-shape curve 
with male chimpanzee age. Hunting success increases 
between 8–20 years of age. The most successful hunters 
are between 21 and 30 years old. This pattern is similar 
to those reported for the males of Kasekela and Mitumba 
communities from Gombe, Tanzania, and the males in the 
Kanyawara community of Kibale, Uganda by Gilby et al. 
(2015). At Mahale, the frequency of red colobus killing 
by male chimpanzees showed an abrupt decline for males 
at ≥ 40 years of age (Figure 1). However, there are only a 
few data points for these old-aged males.

There was a considerable variation in the frequency of 
red colobus hunting success among the individual males, 
as previously reported by Gilby et al. (2015). Hosaka et al. 
(2023) noted that the male chimpanzees at Mahale were 
more likely to kill red colobus monkeys when they held an 

alpha position. As shown in Figure 2, the 
two males that had held alpha status clear-
ly showed inverted U-shaped curves, while 
the two other males that had not held alpha 
status did not. This suggests that alpha 
males may hunt red colobus to share meat 
as a strategy to maintain and reinforce al-
liances with nonrival and influential males 
(Nishida et al. 1992). We hope that our 
findings will stimulate additional studies 
that will contribute to our understanding 
of the factors that inf luence the hunting 
behavior of male chimpanzees.

ACKNOWLEDGMENTS
We a ck nowle d ge  t he  Ta n z a n ia 

Commission for Science and Technology 
and the Tanzania Wildlife Research 
Institute for the permission to conduct 
research. We thank the late Toshisada 
Nishida and other researchers who studied 
the chimpanzees of Mahale for their coop-
eration and permission to use their unpub-

lished data. We also thank John Mitani for his kind and 
detailed comments and advice. We thank MARUZEN-
YUSHODO Co., Ltd. (https://kw.maruzen.co.jp/kousei-
honyaku/) for the English language editing of the draft. 
We also thank the chimpanzees of Mahale for accepting 
us. This study was supported by JSPS KAKENHI Grant 
Numbers 19570229, 16KT0006, and 19K06867.

REFERENCES
Gilby IC, Machanda ZP, Mjungu DC, Rosen J, Muller MN, 

Pusey AE, Wrangham RW 2015. ‘Impact hunters’ catalyse 
cooperative hunting in two wild chimpanzee communities. 
Phil Trans Roy Soc B 370:20150005.

	 https://doi.org/10.1098/rstb.2015.0005
Hosaka K, Nakamura M, Takahata Y 2020. Longitudinal 

changes in the targets of chimpanzee (Pan troglodytes) 
hunts at Mahale Mountains National Park: how and why 
did they begin to intensively hunt red colobus (Piliocolobus 
rufomitratus) in the 1980s? Primates 61:391–401.

	 https://doi.org/10.1007/s10329-020-00803-8
Hosaka K, Nakamura M, Ihobe H, Takahata Y 2023. Long-

term changes in age–sex groups of the captors and devel-
opmental stages of the prey in the red colobus hunting be-
havior by the chimpanzees of Mahale, Tanzania. Afr Stud 
Monogr 43:28–41.

	 https://doi.org/10.34548/asm.43.28
Nakamura M, Hosaka K, Itoh N, Zamma K (eds) 2015. 

Mahale Chimpanzees: 50 Years of Research. Cambridge 
University Press, Cambridge.

Nishida T, Hasegawa T, Hayaki H, Takahata Y, Uehara S 
1992. Meat-sharing as a coalition strategy by an alpha male 
chimpanzee? In: Topics in Primatology Vol. 1: Human 
Origins. Nishida T, McGrew WC, Marler P, Pickford M, 
de Waal FBM (eds), University of Tokyo Press, Tokyo, pp. 
159–174.

Received: 18 September 2023
Accepted: 27 May 2024

Figure 2. Relative frequencies of red colobus killing by two males who 
held alpha status (FN and AL), and by two other males who never held an 
alpha position (BB and MA).


