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Figure S1: Intertemporal choice data. Thirteen species have been tested with ad-

justing intertemporal choice tasks: black lemurs (Eulemur macaco) [1], red-ruffed lemurs

(Varecia rubra) [1], black-and-white-ruffed lemurs (Varecia variegata) [1], cotton-top tamarins

(Saguinus oedipus) [30], common marmosets (Callithrix jacchus) [30], brown capuchins (Sapa-

jus apella) [41,42], black-handed spider monkeys (Ateles geoffroyi) [41], long-tailed macaques

(Macaca fascicularis) [41,64], rhesus macaques (Macaca mulatta) [80,81], orangutans (Pongo

pygmaeus) [41], lowland gorillas (Gorilla gorilla) [41], bonobos (Pan paniscus) [116], and chim-

panzees (Pan troglodytes) [116]. The y-axis illustrates the indifference points representing the

waiting time tolerated for three times as much food compared to an immediate reward. Circles

represent data points for individual subjects, triangles represent the species mean, lines rep-

resent the median, boxes represent the interquartile range (25-75%), and whiskers represent

the range.
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Figure S2: Phylogeny of species in comparative analysis. I used 10kTrees version 3 [146] to

construct the weighted branch lengths of the primate phylogeny.
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Figure S3: Correlation matrix for predictor variables and indifference points. All variables

except relative brain size are plotted on log scale. Body mass, absolute brain volume, lifespan,

and home range size (shaded panels) are highly intercorrelated. Upper panels show correlation

coefficients.
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Behavior, Ecology, and Conservation (eds. N. Itiogawa, Y. Sugiyama, G. P. Sackett & R. K. R.
Thompson), vol. 2, pp. 245–254. Tokyo: University of Tokyo Press.

[111] Mitani, M., Yamagiwa, J., Oko, R., Moutsambote, J., Yumoto, T. & Maruhashi, T. 1993 Ap-
proaches in density estimates and reconstruction of social groups in a western lowland gorilla
population in the Ndoki forest, northern Congo. Tropics, 2, 219–229.

[112] Nishihara, T. 1994 Population density and group organization of gorillas (Gorilla gorilla gorilla)
in the Nouabale-Ndoki National Park, Congo. Africa Kenkyu, 44, 29–45.

[113] Remis, M. J. 1993 Nesting behavior of lowland gorillas in the Dzanga-Sangha Reserve, Central
African Republic: implications for population estimates and understandings of group dynamics.
Tropics, 2(4), 245–255.

[114] Magliocca, F., Querouil, S. & Gautier-Hion, A. 1999 Population structure and group compo-
sition of western lowland gorillas in North-Western Republic of Congo. American Journal of
Primatology, 48(1), 1–14. doi:10.1002/(SICI)1098-2345(1999)48:1<1::AID-AJP1>3.0.CO;2-2.

[115] Parnell, R. J. 2002 Group size and structure in western lowland gorillas (Gorilla gorilla gorilla)
at Mbeli Bai, Republic of Congo. American Journal of Primatology, 56(4), 193–206. doi:
10.1002/ajp.1074.

[116] Rosati, A. G., Stevens, J. R., Hare, B. & Hauser, M. D. 2007 The evolutionary origins of human
patience: temporal preferences in chimpanzees, bonobos, and adult humans. Current Biology,
17(19), 1663–1668. doi:10.1016/j.cub.2007.08.033.

[117] Deschner, T., Kratzsch, J. & Hohmann, G. 2008 Urinary C-peptide as a method for monitoring
body mass changes in captive bonobos (Pan paniscus). Hormones and Behavior, 54(5), 620–626.
doi:10.1016/j.yhbeh.2008.06.005.

[118] Kano, T. 1982 The social group of pygmy chimpanzees (Pan paniscus) of Wamba. Primates,
23(2), 171–188. doi:10.1007/BF02381159.

[119] Badrian, A. & Badrian, N. 1984 Social organization of Pan paniscus in the Lomako Forest,
Zaire. In The Pygmy Chimpanzee: Evolutionary Biology and Behavior (ed. R. L. Susman), pp.
325–346. New York: Springer.

[120] Kano, T. & Mulavwa, M. 1984 Feeding ecology of the pygmy chimpanzees (Pan paniscus) of
Wamba. In The Pygmy Chimpanzee: Evolutionary Biology and Behavior (ed. R. L. Susman),
pp. 233–274. New York: Springer.

[121] Hashimoto, C., Tashiro, Y., Kimura, D., Enomoto, T., Ingmanson, E. J., Idani, G. & Furuichi,
T. 1998 Habitat use and ranging of wild bonobos (Pan paniscus) at Wamba. International
Journal of Primatology, 19(6), 1045–1060. doi:10.1023/A:1020378320913.

13



[122] Kuroda, S. 1979 Grouping of the pygmy chimpanzees. Primates, 20(2), 161–183. doi:
10.1007/BF02373371.

[123] White, F. J. 1988 Party composition and dynamics in Pan paniscus. International Journal of
Primatology, 9(3), 179–193. doi:10.1007/BF02737400.

[124] Rahm, U. 1967 Observations during chimpanzee captures in the Congo. In Progress in Pri-
matology (eds. D. Stark, R. Schneider & H. J. Kuhn), pp. 195–207. Stuttgart: Gustav Fischer
Verlag.

[125] Pusey, A. E. 1978 The physical and social development of wild adolescent chimpanzees: (pan
troglodytes schweinfurthii). Ph.D. thesis, Graduate Division Special Programs, Ethology, Stan-
ford University, Palo Alto, CA.

[126] Wrangham, R. W. & Smuts, B. B. 1980 Sex differences in the behavioural ecology of chimpanzees
in the Gombe National Park, Tanzania. Journal of Reproduction and Fertility, Suppl 28, 13–31.

[127] Uehara, S. & Nishida, T. 1987 Body weights of wild chimpanzees (Pan troglodytes schweinfurthii)
of the Mahale Mountains National Park, Tanzania. American Journal of Physical Anthropology,
72(3), 315–321. doi:10.1002/ajpa.1330720305.

[128] Goodall, J. 1965 Chimpanzees of the Gombe Stream Reserve. In Primate Behavior: Field Studies
of Monkeys and Apes (ed. I. DeVore), pp. 425–473. New York: Holt.

[129] Reynolds, V. & Reynolds, F. 1965 Chimpanzees of the Budongo Forest. In Primate Behavior:
Field Studies of Monkeys and Apes (ed. I. DeVore), pp. 368–424. New York: Holt.

[130] Sugiyama, Y. 1968 Social organization of chimpanzees in the Budongo Forest, Uganda. Primates,
9(3), 225–258. doi:10.1007/BF01730972.

[131] Izawa, K. 1970 Unit groups of chimpanzees and their nomadism in the savanna woodland. Pri-
mates, 11(1), 1–45. doi:10.1007/BF01730674.

[132] Kano, T. 1971 The chimpanzee of Filabanga, western Tanzania. Primates, 12(3-4), 229–246.
doi:10.1007/BF01730413.

[133] Kano, T. 1972 Distribution and adaptation of the chimpanzee on the eastern shore of Lake
Tanganyika. Kyoto University African Studies, 7, 37–129.

[134] Nishida, T. & Kawanaka, K. 1972 Inter-unit-group relationships among wild chimpanzees of the
Mahali Mountains. Kyoto University African Studies, 7, 131–169.

[135] Nishida, T., Uehara, S. & Nyundo, R. 1979 Predatory behavior among wild chimpanzees of the
Mahale Mountains. Primates, 20(1), 1–20.

[136] Baldwin, P. J., McGrew, W. C. & Tutin, C. E. G. 1982 Wide-ranging chimpanzees at Mt. Assirik,
Senegal. International Journal of Primatology, 3(4), 367–385. doi:10.1007/BF02693739.

[137] Tutin, C. E. G., McGrew, W. C. & Baldwin, P. J. 1983 Social organization of savanna-dwelling
chimpanzees, Pan troglodytes verus, at Mt. Assirik, Senegal. Primates, 24(2), 154–173. doi:
10.1007/BF02381079.

[138] Ghiglieri, M. P. 1984 The Chimpanzees of the Kibale Forest: A Field Study of Ecology and Social
Structure. New York: Columbia University Press.

14



[139] Boesch, C. & Boesch, H. 1989 Hunting behavior of wild chimpanzees in the Tai National Park.
American Journal of Physical Anthropology, 78, 547–573.

[140] Newton-Fisher, N. E. 2003 The home range of the Sonso community of chimpanzees from the
Budongo Forest, Uganda. African Journal of Ecology, 41(2), 150–156. doi:10.1046/j.1365-
2028.2003.00408.x.

[141] Kortlandt, A. 1967 Experimentation with chimpanzees in the wild. In Neue Ergebnisse der
Primatologie (eds. D. Stark, R. Schneider & H. J. Kuhn), pp. 208–224. Stuttgart: Fischer.

[142] Nishida, T. 1968 The social group of wild chimpanzees in the Mahali Mountains. Primates, 9(3),
167–224.

[143] Suzuki, A. 1971 Carnivority and cannibalism observed among forest-living chimpanzees. Journal
of Anthropological Society of Nippon, 79(1), 30–48. doi:10.1537/ase1911.79.30.

[144] Wrangham, R. W. 1977 Feeding behavior of chimpanzees in Gombe National Park, Tanzania.
In Primate Ecology: Studies of Feeding and Ranging Behaviour in Lemurs, Monkeys, and Apes
(ed. T. H. Clutton-Brock), pp. 503–538. New York: Academic Press.

[145] Nishida, T. & Hiraiwa-Hasegawa, M. 1987 Chimpanzees and bonobos: cooperative relationships
among males. In Primate Societies (eds. D. L. Cheney, R. M. Seyfarth, B. B. Smuts, T. T.
Struhsaker & R. W. Wrangham), pp. 165–177. Chicago: University of Chicago Press.

[146] Arnold, C., Matthews, L. J. & Nunn, C. L. 2010 The 10ktrees website: a new online resource
for primate phylogeny. Evolutionary Anthropology, 19(3), 114–118. doi:10.1002/evan.20251.

15


