
Chapter 10
Bridging Behavior and Male-Infant
Interactions in Macaca thibetana
and M. assamensis: Insight into
the Evolution of Social Behavior
in the sinica Species-Group of Macaques

Hideshi Ogawa

10.1 Introduction

Species in the genus Macaca have many common features: forming multi-male
multi-female social groups with female philopatry, male dispersal, and a linear
dominance hierarchy (Thierry et al. 2004). However, there are variations in their
“dominance style” and the degree of kin-biased social relationships between females
(Berman and Thierry 2010; de Waal and Luttrell 1989). Recently, the variations in
social relationships between females have been systematically studied
(Balasubramaniam et al. 2012). In addition to social relationships between females,
there are many inter-species differences in social relationships between males.
Compared to females, however, there have been fewer comparative studies on social
interactions between males. For example, frequent triadic male-infant interactions
were reported in some macaque species, but not reported in most of other macaque
species (Deag and Crook 1971; Kalbitz et al. 2017; Ogawa 1995, 2006). Therefore,
in this paper, I focus on social interactions between adult males and infant handling
by adult males in macaques.

Macaques are divided into several species-groups. Though there are several
categorizations, one is the sinica species-group comprised of toque macaques
(Macaca sinica) in Sri Lanka, Bonnet macaques (M. radiata) in India, Assamese
macaques (M. assamensis) from India to Southeast Asia, and Tibetan macaques
(M. thibetana) in China. Delson (1980) included stump-tailed macaques
(M. arctoides), which are distributed in India eastward to Southeast Asia, in the
sinica species-group. Arunachal macaques (M. munzala) in the Arunachal area of
India and white-cheeked macaques (M. leucogenys) in Tibet are recently listed as
new species in the sinica species-group (Li et al. 2015; Sinha et al. 2005).
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Assamese macaques have been traditionally divided into two subspecies, based
on morphological traits (Fooden 1982). Eastern Assamese macaques (M. assamensis
assamensis), which inhabit areas east of the Brahmaputra River, have shorter tails
than western Assamese macaques (M. assamensis pelops), which inhabit areas west
of the Brahmaputra River. Though Assamese macaques are widely distributed in
Asia, direct observations of wild Assamese macaques are difficult, because they are
patchy distributed in mountainous areas (Chalise et al. 2013; Wada 2005). There are
only a few direct observations of wild Assamese macaques (Kalbitz et al. 2017).
However, free-ranging Assamese macaques in several social groups are provisioned
and habituated to humans at several locations. I observed free-ranging provisioned
Assamese macaques in Thailand, India, and Nepal and compared these populations’
social behaviors to those of Tibetan macaques in China.

As may occur with regard to genetic and morphological traits, inter-species and
inter-subspecies differences in social behaviors could be affected by evolutionary
divergence among populations. My aim in this study is to reconstruct the evolution-
ary processes of macaques’ social behaviors by comparing the male-male and male-
infant interactions of Tibetan, eastern Assamese, and western Assamese macaques at
various sites.

10.2 Methods

10.2.1 Study Sites and Study Periods

Tibetan macaques are distributed in China, and Assamese macaques are distributed
in Nepal, India, Bhutan, Bangladesh, China, Myanmar, Laos, Thailand, and Vietnam
(Groves 2001; Fooden 1982; Wada 2005). Among these countries, I conducted field
researches at several sites in Nepal, India, China, and Thailand (Fig. 10.1).

10.2.1.1 Western Assamese Macaque (M. a. pelops)

Site 1 Ramdi Village (27�540N, 83�380E, 437 m). I stayed at Ramdi Village,
Pyuthan District, Nepal, from 20 to 23 March 2016 with Pavan Paudel. There
were two provisioned groups of Assamese macaques around the village.

Site 2 Nagarjun (27�440N, 85�170E, 1350–2093 m). Shivapuri-Nagarjun National
Park, Kathmandu District, Nepal, has two separate areas, the Shivapuri area and the
Nagarjun area. I stayed at Nagarjun for a total of 113 days between 2011 and 2017.
Wild Assamese macaques in several social groups inhabit Nagarjun, as well as wild
rhesus macaques (M. mulatta) (Chalise et al. 2013; Wada 2005). There is a royal
palace and an active army camp in the national park, and soldiers live in the army
camp. The social group of Assamese macaque was unintentionally provisioned by
food waste of the army camp that was available for monkeys. Though I did not
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recommend it, when soldiers finished lunch and dinner, they usually disposed of
their leftovers at a dumping site in the army camp. Monkeys consumed the garbage
and became habituated to humans (Koirala et al. 2017). I identified all adult males
and females in the AA group, based on their physical characteristics, and observed
those monkeys with Sabina Koirala. The AA group was composed of 56 monkeys
including 7 adult males, 13 adult females, 4 male infants (<1 year old), and 1 female
infant in January 2015.

Site 3 Siliguri (26�540N, 88�280E, 199 m). I visited Coronation Bridge at Siliguri,
West Bengal State, India, on 2 and 5 March 2009. Assamese macaques were
provisioned and stayed along the road near Coronation Bridge.

10.2.1.2 Assamese macaque (M. a. assamensis or M. a. pelops)

Site 4 Tukreswari Temple (26�030N, 90�380E, 47 m). I stayed near Tukreswari
(Tukeswari) Temple, Assam State, India, from 22 to 25 February 2009 with Mayur
Bawri. Assamese macaques in two social groups were provisioned and habituated to
humans on a hill surrounded by cultivated fields (Cooper and Bernstein 2008).

Fig. 10.1 Location of the study sites. 1, Ramdi Village (27�540N, 83�380E); 2, Nagarjun (27�440N,
85�170E); 3, Siliguri (26�540N, 88�280E); 4, Tukeswari Temple (26�030N, 90�380E); 5, Wat Tham
Pla (20�190N, 99�510); 6, Wat Tham Pha Tha Pol (16�310N, 100�400E); 7, Mt. Emei (29�330N,
103�200E); 8, Huangshan (30�290N, 118�110E)
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10.2.1.3 Eastern Assamese Macaque (M. a. assamensis)

Site 5 Wat Tham Pla (20�190N, 99�510E, 843 m). I stayed at Wat Tham Pla (Tham
Pla Temple), Pong Ngam, Mae Sai, Chiang Rai Province, Thailand, for a total of
110 days between 2008 and 2012. At this temple, Assamese macaques were
provisioned and habituated to tourists and local people for more than 20 years.
The monkeys slept on steep hills behind the temple at night, and they often stayed in
the temple area in the daytime, because the monkeys were given foods such as
bananas and peanuts every day. In this area, there were 193 monkeys with 26 adult
males, 54 adult females, 24 male infants, and 16 female infants in 4 social groups
(the A, B, C, and D groups) in January 2012. I identified all adult males and females
in the social groups, based on their physical characteristics (Ogawa et al. 2009).

Site 6 Wat Tham Pha Tha Pol (16�310N, 100�400E, 54 m). I stayed at Wat Tham
Pha Tha Pol (Tham Pha Tha Pol Temple), non-hunting area, Amphoe Noen
Maprang, Phitsanulok Province, Thailand, from 9 to 11 January 2009 with Eishi
Hirasaki. This non-hunting area is surrounded by steep hills, but Assamese
macaques were provisioned by tourists and local people at the temple outside of
the non-hunting area.

10.2.1.4 Tibetan Macaque (M. thibetana)

Site 7 Mt. Emei (29�330N, 103�200E, 1260–2100 m). I visited Mt. Emei
(Emeishan), Sichuan Province, China, from 28 May to 1 June 1990 with Ming
Li. Tibetan macaques were provisioned and habituated to tourists in this area (Zhao
and Deng 1988). We made a round trip along the walking routes and observed
monkeys in six social groups.

Site 8 Huangshan (30�290N, 118�110E, 700–800 m). I stayed at Huangshan
(Mt. Huang), Anhui Province, China, for a total of 382 days between 1989 and
1993. Wild Tibetan macaques in several social groups inhabited this area, as well as
wild rhesus macaques (Wada et al. 1987). Since 1986, one social group, the
Yulingkeng Group, has been provisioned for observations. Unlike now, no tourists
visited there. The Yulingkeng Group had 42 monkeys with 7 adult males, 9 adult
females, 3 male infants, and 3 female infants in November 1992. I identified all
monkeys, based on their physical characteristics, and observed them sometimes with
Kazuo Wada, Chenpei Xiong, Jinhua Li, Ming Li, and Qishan Wang (Ogawa 2006).

10.2.2 Sampling Methods

I used all occurrence behavior sampling in all of the study sites. In addition, I used
focal animal sampling on adult males and adult females for 10 h each in both the
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mating and birth seasons, at Nagarjun in Nepal, Wat Tham Pla in Thailand, and
Huangshan in China. For the focal sampling, I observed Assamese macaques at
Nagarjun in Shivapuri-Nagarjun National Park from 30 July to 11 September 2014
in the birth season. S. Koirala and I observed them from 13 November 2014 to
15 January 2015 in the mating season and combined the data. I observed Assamese
macaques at Wat Tham Pla in Thailand from 25 July to 7 September 2008 in the
birth season and from 23 December 2010 to 8 January 2011 and from 31 December
2011 to 13 January 2012 in the mating season. I observed Tibetan macaques at
Huangshan from 16 February to 26 April 1992 in the birth season and from
16 September to 4 November 1992 in the mating season.

The numbers of focal animals were 7 males and 7 females in the birth season and
7 males and 7 females in the mating season at Nagarjun; 10 males (5 in the A Group,
2 in the C Group, and 3 in the D Group) and 5 females (2 in the A Group, 1 in the C
Group, and 2 in the D Group) in the birth season and 10 males (4 in the A Group, 2 in
the C Group, and 4 in the D Group) and 5 females (3 in the A Group, 1 in the C
Group, and 1 in the D Group) in the mating season at Wat Tham Pla; and 5 males and
9 females in the birth season and 6 males and 9 females in the mating season at
Huangshan.

I calculated the frequency of behaviors, based on focal animal sampling. I
combined the data by all occurrence behavior sampling and focal animal sampling
to examine the presence/absence of behaviors and the rate of behaviors in which
male and female infants were used in each study site.

10.2.3 Definition of Behavior

Bridging behavior is defined as “two individuals simultaneously lift up an infant”
(Ogawa 1995, 2006, p. 52). If the two individuals are male, it is also called a triadic
male-infant interaction. The typical interaction has the following sequence: (1) One
adult holds a male or female infant ventrally. (2) The adult monkey carries the infant
to another individual and presents it to the recipient. Another individual sometimes
approaches the monkey who is holding the infant. (3) The two adults sat facing each
other, one adult pulls up the infant’s shoulder, the other pulls up its hip, the infant
lays on its back, and the two adults lift up the infant together. As a result, the infant
forms a bridge between them. While lifting up the infant, one or both adults often
suck and/or touch the infant’s genitalia with the expression of teeth chattering.
Infants are handled gently and rarely show resistance or give signs of distress.
After bridging, the two adults frequently stay in close proximity and groom each
other, so this behavior may reduce social tension between the individuals and
promote and maintain an affiliative relationship between males or between males
and females.
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10.3 Results

10.3.1 Bridging Behavior

Bridging behavior was recorded in Tibetan macaques at Huangshan and Mt. Emei in
China and in Assamese macaques at Wat Tham Pha Tha Pol and Wat Tham Pla in
Thailand and Tukreswari Temple in India (Table 10.1). However, no bridging
behavior was recorded among any adults in Assamese macaques at Siliguri in
India, Nagarjun in Nepal, and Ramdi Village in Nepal (Table 10.1). Although
male Assamese macaques in these sites sometimes held an infant in front of another
male, they never lifted the infant together with another male.

Figure 10.2 shows the frequency of bridging behavior at Nagarjun in Nepal, Wat
Tham Pla in Thailand, and Huangshan in China, in which I observed 5–10 adult
males and 5–9 adult females for 10 h each in the birth and mating seasons,
respectively. Adult males of Tibetan macaque performed bridging behavior at the

Table 10.1 Presence/absence of social behavior in each site

Species

Assamese macaque Tibetan macaque

Western Assamese macaque ?

Eastern
Assamese
macaque

Country Nepal India Thailand China

Site Ramdi Nagarjun Siliguri Tukreswari
Tham
Pla

Tham
Pha
Tha
Pol Emei Huangsham

Presence
of
behavior

Bridging
between
males

No No No# Yes Yes Yes Yes Yes

Sucking
of an
infant
genitalia
by males

No No No# No# Yes Yes Yes Yes

Penis
sucking
between
adult
males

No No No# No# No No# Yes Yes

Yes: the behavior was recorded. No: the behavior was not recorded. No#: Behavior was not
recorded, possibly due to the short observational period at the study site. The study sites are
arranged from west (left) to east (right). ?: It was not sure whether macaques here were Western
Assamese macaques or Eastern Assamese macaques
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Fig. 10.2 Frequency of bridging behavior in the three study sites. Nepal: at Nagarjun, Shivapuri-
Nagarjun National Park, Kathmandu District; Thailand: at Wat Tham Pla, Chiang Rai Province;
China: at Huangshan, Anhui Province. �p < 0.05. n.s. not significant. (a) Bridging between males,
(b) bridging between females, (c) bridging between a male and a female
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frequency of 1.52 (average number of behaviors of each individual per hour) in the
birth season and 0.08 in the mating season. Adult males of eastern Assamese
macaque in Thailand performed bridging behavior at the frequency of 0.67 in the
birth season and 0.36 in the mating season, whereas adult males of western Assam-
ese macaques in Nepal did not perform bridging behavior at all. The frequencies of
bridging behavior between adult males were significantly higher in Tibetan and
eastern Assamese macaques than that in western Assamese macaques who did not
perform bridging behavior (Kruskal-Wallis test, n1 ¼ 5, n2 ¼ 10, n3 ¼ 7,
H ¼ 12.964, p < 0.05 in the birth season; n1 ¼ 6, n2 ¼ 5, n3 ¼ 7, H ¼ 13.112,
p< 0.05 in the mating season). Tibetan and eastern Assamese macaques used a male
infant in bridging more frequently than expected, if the number of male and female
infants in the study group were considered (chi-squared test, df ¼ 1, χ2 ¼ 70.2,
p < 0.05 for Tibetan macaques; df ¼ 1, χ2 ¼ 19.5, p < 0.05 for eastern Assamese
macaques).

Adult females of Tibetan macaque performed bridging behavior at the frequency
of 1.47 in the birth season and 0.41 in the mating season. Adult females of eastern
Assamese macaque performed bridging behavior at the frequency of 0.24 in the birth
season and 0.34 in the mating season, whereas adult females of western Assamese
macaque did not perform bridging behavior at all. The frequencies of bridging
behavior between adult females were also significantly higher in Tibetan and eastern
Assamese macaques than that in western Assamese macaques who did not perform
bridging behavior (Kruskal-Wallis test, n1 ¼ 9, n2 ¼ 10, n3 ¼ 7, H ¼ 12.341,
p < 0.05 in the birth season; n1 ¼ 9, n2 ¼ 5, n3 ¼ 7, H ¼ 10.189, p < 0.05 in the
mating season).

Bridging behavior between adult males and adult females occurred in Tibetan
macaques at the frequency of 0.98 in the birth season and 0.01 in the mating season
and in eastern Assamese macaques at the frequency of 0.09 in the birth season and
0.04 in the mating season, whereas western Assamese macaques did not perform
bridging behavior between males and females. The frequencies of bridging behavior
were significantly higher in Tibetan and eastern Assamese macaques in the birth
season than that in western Assamese macaques who did not perform bridging
behavior, though it was not significant in the mating season (Kruskal-Wallis test,
n1 ¼ 14, n2 ¼ 20, n3 ¼ 14, H ¼ 12.741, p < 0.05 in the birth season; n1 ¼ 15,
n2 ¼ 10, n3 ¼ 14, H ¼ 2.785, n.s. in the mating season).

10.3.2 Dyadic Male-Infant Interactions

Adult males of Tibetan and Assamese macaques groomed and held an infant in their
social group. Figure 10.3 shows the frequency of social grooming and holding an
infant by adult males at Huangshan in China, Wat Tham Pla in Thailand, and
Nagarjun in Nepal. There was no significant difference in the frequency of social
grooming among the three sites (Kruskal-Wallis test, n1 ¼ 5, n2 ¼ 10, n3 ¼ 7,
H ¼ 0.863, n.s. in the birth season; n1 ¼ 6, n2 ¼ 5, n3 ¼ 7, H ¼ 1.380, n.s. in the
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mating season). There was no significant difference in the frequency of holding
among the three sites (Kruskal-Wallis test, n1 ¼ 5, n2 ¼ 10, n3 ¼ 7, H ¼ 1.022,
n.s. in the birth season; n1¼ 6, n2¼ 5, n3 ¼ 7, H¼ 1.504, n.s. in the mating season).

Adult males of Tibetan and Assamese macaques touched the genitalia of an
infant, though this behavior was not confirmed at the sites in which the observational
periods were short.

Fig. 10.3 Frequency of male-infant interactions in the three study sites. Nepal: at Nagarjun,
Shivapuri-Nagarjun National Park, Kathmandu District; Thailand: at Wat Tham Pla, Chiang Rai
Province; China: at Huangshan, Anhui Province. n.s. not significant. (a) Grooming an infant by
adult males, (b) holding an infant by adult males
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In addition to genital manipulation, Tibetan macaques in China and Assamese
macaques at Wat Tham Pha Tha Pol and Wat Tham Pla in Thailand and Tukreswari
Temple in India sucked an infant’s genitalia during bridging behavior and during
dyadic interactions between adult males and infants (Table 10.1). However, Assam-
ese macaques at Siliguri in India, Nagarjun in Nepal, and Ramdi in Nepal did not
suck the infant’s genitalia (Table 10.1). During penis sucking behavior by an adult
male on an infant, the adult male usually lifted up the infant and sucked his penis,
sometimes turning the infant upside down to do so. Male infants sometimes jumped
onto an adult male’s face, in order to have his penis sucked.

10.3.3 Penis Sucking Between Adult Males

Only Tibetan macaques performed penis sucking behavior between adult males
(Table 10.1). Assamese macaques in any study sites never performed penis sucking
behavior between adult males (Table 10.1).

10.4 Discussion

The current comparative study on social behavior revealed that Tibetan macaques
and eastern Assamese macaques in Thailand performed bridging behavior between
males, between females, and between males and females. Males of these macaques
also sucked the genitalia of an infant during bridging behavior and dyadic interac-
tions with an infant. On the contrary, western Assamese macaques in Nepal did not
perform either bridging or genital sucking behavior. Assamese macaques at
Tukreswari Temple also performed bridging behavior. The macaque species there
can be regarded as eastern Assamese macaques, because this site is east (on the south
bank) of the Brahmaputra River. Although they have been introduced as western
Assamese macaque (Biswas et al. 2011; Cooper and Bernstein 2008), their phylo-
genetic status remains in question. Therefore, the facts that Tibetan and eastern
Assamese macaques have bridging and genital sucking behaviors are generally
consistent with the genetic and morphological evidence that Tibetan and eastern
Assamese macaques shared a close phylogenetic relationship (Biswas et al. 2011;
Chakraborty 2007; Sukmak et al. 2014). The fact that western Assamese macaques
in Nepal did not show bridging behavior indicates that they are different from
Assamese macaques in other populations. Though Assamese macaques in Nepal
have been regarded as the same species with Assamese macaques in other
populations, the classification in the sinica species-group is still controversial
(Khanal et al. 2018). Further studies are needed to understand phylogenetic relation-
ships among the species in the sinica species-group including Arunachal and white-
cheeked macaques, which were recently recorded as new species (Li et al. 2015;
Sinha et al. 2005; but see Biswas et al. 2011).
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Thus, the information on genetic and behavioral data is not complete. However,
here I propose the hypothesis on the evolution of bridging and penis sucking
behavior in macaques, based on the results of this study. Although it is not clear
whether these social behaviors are genetically programmed or socially learned by
cultural transmission, the difference of social behaviors by both of the two mecha-
nisms is affected by the divergent evolutionary processes occurring in species,
subspecies, and populations. I hypothesize that bridging and genital sucking behav-
iors evolved in the clade of Tibetan and eastern Assamese macaques in the sinica
species-group, assuming that the Tibetan macaque was split from the eastern
Assamese macaque (Fig. 10.4). As well as bridging behavior, many interactions
between males and infants in eastern Assamese macaques in Thailand were similar
to those in Tibetan macaques, though there might be some differences in frequen-
cies, social contexts, functions, and the body form in the behavior (Ogawa, personal
observation). In addition, eastern Assamese macaques in Thailand had various
affiliative behaviors with body contact and sexual behaviors, most of which were
similar to those of Tibetan macaques: social mount, hugging (embracing), genital
showing, genital inspection, mating, and sexual harassment (Ogawa, personal
observation).

It is also possible that the western Assamese macaques in Nepal lost the bridging
behavior at some point in its evolutionary history. For example, similar to Tibetan
and eastern Assamese macaques, stump-tailed macaques also frequently handled a
newborn baby and performed bridging behavior between females one of which was
the infant’s mother (Estrada 1984; Maruhashi et al. 2018). Bridging behavior might
occur between a mother and another female in the common ancestor of the sinica
species-group including stump-tailed macaque, with some species engaging in
frequent bridging between males and some species losing the bridging behavior.

Fig. 10.4 Evolutionary scheme of bridging and penis sucking behaviors based on this comparative
study, which shows that bridging and genital sucking behaviors evolved in the clade of Macaca
thibetana and M. assamensis assamensis. In this figure, “agonistic buffering” in M. sylvanus
evolved due to convergent evolution

10 Bridging Behavior and Male-Infant Interactions in Macaca thibetana. . . 199



However, it is more parsimonious to argue that bridging behavior evolved in the
clade of Tibetan and eastern Assamese macaque, rather than it was lost in western
Assamese macaques, because there is no report that toque and bonnet macaques
have bridging behavior, except for one study reporting triadic male-infant interac-
tions in bonnet macaques (Silk and Samuels 1984). I predict that Arunachal and
white-cheeked macaques will not have bridging behavior, either, if they are phylo-
genetically closer to western Assamese macaques.

If bridging behavior evolved in the sinica species-group, especially in the clade of
Tibetan and eastern Assamese macaques, this explains why similar behavior has not
been reported in other species-groups of macaques, though there is one report of
triadic male-infant interactions in long-tailed macaque (M. fascicularis) (de Waal
et al. 1976). The only exception is that Barbary macaques (M. sylvabus) have a
behavior called “agonistic buffering” (Deag and Crook 1971). The behavioral
sequence, social context, and functions of “agonistic buffering” have some similar-
ities with bridging behavior in Tibetan and eastern Assamese macaques (Deag and
Crook 1971; Paul 1999; Taub 1980). Indeed, two males of Barbary macaques handle
an infant together and manipulate and/or suck the genitalia of the infant; however,
they seem not to lift up the infant together in the same way that Tibetan and eastern
Assamese macaques do. The “agonistic buffering” in Barbary macaques and bridg-
ing behavior in the sinica species-group might be evolutionarily different, if the
origin of these behaviors was not very old in the sylvanus and sinica species-groups.

Besides, several species in the genus Papio also show triadic male-infant inter-
actions (Packer 1980; Strum 1984). However, these interactions of baboons are quite
different from bridging and “agonistic buffering” in macaques, because, unlike
macaques, one of the two male baboons handles an infant in agonistic interactions.
Bridging behavior in the sinica species-group, “agonistic buffering” in Barbary
macaques, and triadic male-infant interactions in baboons might occur due to
convergent evolution.

Among macaques, only male Tibetan macaques directly sucked the penis of
another adult male, though bridging behavior was frequently accompanied with
sucking the genitalia of an infant across the taxa I studied. Penis sucking behavior
between adult males evolved only in the clade to which Tibetan macaques belong.
Generally, monkeys form a social relationship with another individual by dyadic
interactions, and they sometimes use a third individual to regulate the social rela-
tionship. Ogawa (2006, p. 66) discussed that “during bridging behavior, a monkey
may be using the penis of an infant as a substitute for his own penis because the use
of the infant’s penis is more effective.” However, male Tibetan and eastern Assam-
ese macaques performed bridging behavior and genital sucking of an infant. Tibetan
macaques might expand penis sucking behavior between males and infants toward
penis sucking behavior between adult males. The socionomic sex ratios (number of
adult males/number of adult females) in the study groups were 0.78 in Tibetan
macaques, 0.54 in western Assamese macaques, and 0.48 in eastern Assamese
macaques during the study periods. The high socionomic sex ratio in Tibetan
macaques might promote penis sucking and other affiliative behaviors between
adult males in this species (Ogawa 1995).
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In order to examine these hypotheses and predictions and to understand the
evolution of the sinica species-group and the genus Macaca, further behavioral,
genetic, and morphological studies are needed in Tibetan macaques, western and
eastern Assamese macaques, and other macaque species in various areas.

10.5 Summary

1. Tibetan macaques and eastern Assamese macaques in Thailand performed bridg-
ing behavior, but western Assamese macaques in Nepal did not, though male
western Assamese macaques in Nepal held an infant in front of another male.

2. Tibetan macaques and eastern Assamese macaques in Thailand sucked the
genitalia of an infant, but western Assamese macaques in Nepal did not.

3. Only in Tibetan macaques did adult males perform penis sucking behavior with
another adult male.
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