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Abstract
Infant handling (holding or carrying) by adult males is rare in mammals; however, high levels have been reported in some 
primates. Though infant handling is a costly behaviour, there are many benefits that male handlers can accrue. Infant handling 
by males is most conspicuous in platyrrhines and tends to be uncommon in catarrhines. In the latter species, research on 
male–infant interactions has focused on low-cost behaviours, such as proximity and grooming. However, to better under-
stand the evolution of infant handling by males, more data on its occurrence across the Primate order are essential, even in 
species where it is relatively uncommon. We compare the occurrence of infant handling by males in three closely related 
species of catarrhine: Colobus vellerosus, C. guereza, and C. angolensis ruwenzorii. We collected focal animal samples 
on infants to quantify infant handling rates and durations, and found that adult male C. a. ruwenzorii handled infants much 
more frequently and for much longer than males in the other two species. We discuss how C. a. ruwenzorii’s unique social 
organization may explain high levels of infant handling by adult males in this species. More long-term and detailed com-
parisons of infant handling across species and populations will shed light on how sociality has shaped the evolution of this 
behaviour in the Primate order.

Keywords  Black-and-white colobus monkeys · Bonding mechanism · Comparative · Infanticide · Male–infant interactions · 
Social organization

Introduction

Most eutherian mothers cache their infants (i.e., in nests, 
burrows, caves, snow dens, vegetation or on ice patches) 
while they forage and return intermittently to nurse (e.g., 
Broekhuizen et al. 1986; Sharp et al. 2006). However, six of 
the 19 eutherian orders, notably Primates and Chiroptera, 

contain species where infants are held and carried (here-
after referred to as ‘handled’) by their mothers throughout 
the active period (Ross 2001). In a subset of these species, 
individuals other than the mother also handle infants (Rosen-
baum and Gettler 2018). Non-mother handlers tend to be 
females, but in some species, they are also male (Fernandez-
Duque et al. 2009; Huck and Fernandez-Duque 2013).
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Infant handling is costly due to increased energy expend-
iture during movement, reduced feeding efficiency, and 
decreased agility when fleeing from predators (Achenbach 
and Snowdon 2006; Altmann and Samuels 1992; Schradin 
and Anzenberger 2001). Despite these costs, infant handling 
can have many fitness benefits for adult males. First, males 
can improve their reproductive success by handling their 
own offspring if this improves the offspring’s survival and/
or future reproductive success (‘paternal care’ hypothesis, 
Charpentier et al. 2008; Huchard et al. 2012). Indeed, several 
studies show that males selectively interact with their own 
offspring (e.g., Macaca mulatta, Langos et al. 2013; Papio 
cynocephalus, Buchan et al. 2003; P. anubis, Städele et al. 
2019; Pan troglodytes, Murray et al. 2016; Semnopithecus 
entellus, Borries et al. 1999), though more data are needed to 
determine how this impacts offspring fitness. Second, males 
may handle non-descendant young to impress females and 
improve their chance of being selected as a subsequent mate 
(‘mating effort’ hypothesis, Smuts 1985; Saguinus oedipus, 
Price 1990; M. sylvanus, Ménard et al. 2001; M. nigra, Ker-
hoas et al. 2016; Gorilla beringei, Rosenbaum et al. 2018). 
Moreover, if infant handling reduces the mother’s energetic 
burden and allows her to return to estrus faster, males will 
have the opportunity to sire her subsequent offspring sooner 
(‘maternal relief’ hypothesis; Hatchwell 1999; Heinsohn 
2004). Third, in several species, males use infant handling 
as a way to bond with one another and/or manage social con-
flict (‘agonistic buffering’ Deag and Crook 1971; ‘bridging’ 
Ogawa 1995; ‘triadic male–infant interactions’ Taub 1980; 
‘male–infant–male interactions’ Zhao 1996). Reports of 
this behaviour have come from Barbary macaques (Macaca 
sylvana, Deag and Crook 1971; Deag 1980; Taub 1980), 
Tibetan macaques (M. thibetana, Ogawa 1995; Bauer et al. 
2013), Assamese macaques (M. assamensis, Kalbitz et al. 
2017), chacma baboons (Papio ursinus, Busse & Hamilton 
1981; Ransom & Ransom 1971), and geladas (Theropithecus 
gelada, Dunbar 1984). These interactions vary in form 
and function. For instance, Barbary macaque males often 
transfer infants between one another in affiliative contexts, 
whereas for chacma baboons and geladas, males often use 
infants in agonistic contexts apparently as a way to reduce 
their likelihood of being aggressed (Paul et al. 2000). Lastly, 
males may handle infants as a way to bond with the infants 
and form future allies (Dunayer and Berman 2017). Social 
bonds are known to facilitate coalition formation, access to 
resources, protection against harassment, and stress miti-
gation (Berghänel et al. 2011; Ostner and Schülke 2014; 
Young et al. 2014; Haunhorst et al. 2017; Schülke et al. 
2010). Thus, there are several ways that males can improve 
their fitness by handling infants, despite the associated costs. 
It is likely that these hypotheses are not mutually exclusive 
and that different combinations can explain infant handling 
by males across the Primate order.

High levels of infant handling by males have been 
observed in platyrrhines, such as tamarins, marmosets, owl 
monkeys, and titi monkeys (review: Fernandez-Duque et al. 
2009; Huck and Fernandez-Duque 2013; Whitten 1987; 
Wright 1984; Mendoza and Mason 1986; Fragaszy 1982). 
In these species, males are the primary handlers for at least 
a portion of the infant’s early life. In catarrhines, high levels 
of infant handling by males are uncommon. Siamangs are an 
exception, with one study showing infants to be carried by 
male(s) 12–27% of the time at 16–18 months of age (Lappan 
2008). Most research on male–infant interactions in catar-
rhines has focused on low-cost behaviours, such as maintain-
ing or tolerating infant proximity, grooming and playing, 
and affiliative behaviours, such as touching and lipsmack-
ing (Kerhoas et al. 2016; Langos et al. 2013, 2015; Minge 
et al. 2016; Murray et al. 2016; Rosenbaum et al. 2018; Fox 
2015; but see Borries et al. 1999; Buchan et al. 2003; Xiang 
et al. 2009). However, due to the high costs of infant han-
dling, even low rates could have fitness costs for the male, 
and possible fitness benefits for the infant, and its mother. 
Therefore, documenting its prevalence is important, even if 
rates are not as high as those observed in platyrrhine species. 
A more comprehensive data set on infant handling by adult 
males will also provide a stronger comparative framework 
that we can use to explore the evolution of this behaviour 
across the Primate order (Gettler et al. 2020). Comparisons 
of infant handling across closely related species will reveal 
how socio-ecology and phylogeny have influenced the evolu-
tion of these behaviours.

Here, we explore infant handling by males in three closely 
related catarrhine species: ursine or white-thighed colobus 
(Colobus vellerosus), mantled guereza (C. guereza), and 
Rwenzori Angolan colobus (C. a. ruwenzorii). Fashing 
(2011) was the first to note that infant handling by males 
may be more frequent in C. a. ruwenzorii than in other spe-
cies of black-and-white colobus. We use quantitative data 
to show that infant handling by adult males is significantly 
greater in C. a. ruwenzorii than in these other two closely 
related species. We discuss how the unique social organiza-
tion of C. a. ruwenzorii may have led to high levels of infant 
handling by adult males in this subspecies.

Methods

Study sites and study species

Colobus vellerosus

From June to November 2010, infant handling by adult 
males was recorded by IB in a population of C. vellerosus 
at the Boabeng-Fiema Monkey Sanctuary (BFMS), a for-
est fragment situated within a network of smaller fragments 
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in the Brong-Ahafo region of central Ghana (350 m eleva-
tion, 7° 43′ N and 1° 42′ W). The 1.92 km2 BFMS fragment 
consists of dry semi-deciduous forest and is located in the 
forest-savanna transition zone of Ghana. The population of 
C. vellerosus at BFMS has been studied under the super-
vision of PS since 2000. A total of 152.90 hours of focal 
observation were recorded for nine study infants (male = 3, 
female = 5, unknown = 1) (Bădescu et al. 2015). Infants were 
distributed across four groups, which ranged in size from 19 
to 27 and were one-male/multi-female (N = 6 infants) and 
multi-male/multi-female (N = 3 infants).

Colobus guereza

From June through December 2017, infant handling by adult 
males was recorded by DLR in a population of C. guereza 
at Kanyawara research site in Kibale National Park (KNP) 
in western Uganda (1110–1600 m elevation, 0° 7′ 48′′–0° 
24′ 36′′ N and 30° 11′ 24′′–30° 19′ 12′′ E). KNP is a tropical 
evergreen forest located east of the Rwenzori Mountains. 
Eight groups from this population have been studied by 
JMR since 2008. A total of 127.35 focal follow hours were 
recorded for four study infants (male = 2, female = 2). Infants 
were distributed across three groups, which ranged in size 
from 10 to 11 individuals and were one-male/multi-female 
(N = 2 infants) and multi-male/multi-female (N = 2 infants).

Colobus angolensis ruwenzorii

From June to August 2017, infant handling by adult males 
was recorded by SMS in a population of C. a. ruwenzorii in 
the Masaka region of central Uganda, near Lake Nabugabo. 
This population ranges within a fragment of tropical moist 
forest (1134–1167 m elevation, 0° 20′ 29′′ S–31° 52′ 1′′ E), 
a portion of which is protected by the Manwa Forest Reserve 
(~ 2.8 km2). This population of C. a. ruwenzorii has been 
studied under the supervision of JAT since 2013. A total of 
49.32 hours of focal observation were recorded for five study 
infants (male = 2, female = 3). Infants were distributed across 
four core units, which ranged in size from 6 to 14 individuals 
and were one-male/multi-female (N = 3 infants) and multi-
male/multi-female (N = 2 infants).

Social organization

Colobus vellerosus and C. guereza both live in bi-sexual 
groups that can be one-male/multi-female or multi-male/
multi-female (C. guereza, Kibale, Uganda, mean = 8, range 
4–13, Gogarten et  al. 2014; Kakamega Forest, Kenya, 
mean = 12.8, range = 7–21, N = 5, Fashing 2001; C. vel-
lerosus, Boabeng-Fiema, Ghana, mean = 15, range: 9–38, 
N = 15, Wong and Sicotte 2006; Bia National Park, Ghana, 
mean = 16, range = 16, N = 2, Oates 1994; Saj et al. 2005). 

Both species exhibit male-biased dispersal with facultative 
female dispersal (C. guereza, Harris et al. 2009; C. velle-
rosus, Teichroeb et al. 2009, 2011; Wikberg et al. 2012). 
Groups in these species are cohesive and relatively intolerant 
of one another; intergroup encounters often lead to aggres-
sion (Harris 2006; Sicotte and Macintosh 2004).

In contrast, C. a. ruwenzorii live in multi-level societies, 
whereby smaller social groups (core units) associate and dis-
sociate non-randomly with one another throughout the day 
(Nyungwe Forest, Rwanda, Miller et al. 2020; Nabugabo, 
Uganda, Stead and Teichroeb 2019). When they associate 
with each other, they can form groups of several hundred. 
Core units can be one-male/multi-female or multi-male/
multi-female (Nabugabo, Uganda, core unit mean size = 11, 
range = 4–23, N = 12, Stead and Teichroeb 2019). At Nabug-
abo, data indicate that at least three tiers occur in the C. a. 
ruwenzorii society, with core units clustering preferentially 
into clans, and clans sharing a home range in a band tier 
(Stead and Teichroeb 2019). Preliminary data at Nabugabo 
suggest that males disperse mostly between core units within 
the band, while females tend to disperse to and from core 
units outside of the band (Arseneau-Robar et al. 2018; Stead 
and Teichroeb 2019). In sum, the social organization of C. a. 
ruwenzorii differs dramatically from those of C. vellerosus 
and C. guereza (Fig. 1).

Data collection

Colobus infants are born with a pure white natal coat 
that slowly transitions to grey and eventually to the adult 
black-and-white coat. We included data from infants with a 
white or grey coat color (under 5 months of age) only due 
to limited comparable data from black-and-white infants. 
We conducted focal animal samples on infants to record 
all instances of infant handling by adult males (Altmann 
1974). Focal animal samples on C. guereza were collected 
for 5 min, whereas focal samples on C. vellerosus and C. a. 
ruwenzorii were collected for 10 min. For C. vellerosus and 
C. a. ruwenzorii, if focal animals were lost before the end 
of the 10-min focal period, the sample was still included in 
the analysis if it was over 5 min in length. During the focal 
periods, all bouts of infant handling by adult males were 
recorded. Infant handling was defined as a male actively 
using its arms or legs to hold or carry the infant (Bădescu 
et al. 2015). There was no time requirement, and so some 
of the handling bouts were very short in duration. An infant 
handling bout was considered distinct from other bouts if 
the identity of the handler changed or if contact was bro-
ken between the infant and the handler for more than 30 s 
(Bădescu et al. 2015). Only handling bouts by adult males 
were considered in this analysis. Adult males were defined 
as a male that had achieved full body size (larger than adult 
females) and regularly participated in loud call bouts and 
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displays with other males. Given the dispersal patterns of 
all three species, adult males were in breeding groups and 
were unlikely to be natal to the study group (Harris et al. 
2009; Stead and Teichroeb 2019; Teichroeb et al. 2011). 
Genetic paternity was not known for the study infants, and 
so we could not distinguish between sires and non-sires. 
For C. vellerosus and C. a. ruwenzorii, the initiator of the 
infant handling bout (whether it was the male or the infant) 
was recorded when possible. A bout could begin when (1) 
an infant moved into a male’s lap and the male then began 
handling (actively supporting the infant with his arms and/
or legs); (2) a male pulled an infant into his lap and began 
handling; or (3) a male took an infant from another handler 
and began handling. Infants were sampled opportunistically, 
rotating between individuals when possible and with pri-
ority given to infants with fewer data. If an infant moved 
into a male’s lap and the male did not respond by actively 

supporting the infant with his arms and/or legs, we did not 
consider this to be a handling bout. Because some infants 
were easier to locate than others and infants were born at 
different times during the study periods, it was not possible 
to obtain equal focal times for every infant.

Data analysis

We calculated the rate of infant handling by adult males for 
each infant by dividing the total number of infant handling 
bouts by the total number of focal observation hours for 
that infant. These values were then divided by the number 
of adult males in an infant’s social group. Controlling for 
the number of adult males available to handle each infant 
provides a more valid comparison between infants. To 
compare rates for all three species, we used a nonparamet-
ric Kruskal–Wallis test followed by post hoc two-by-two 

Fig. 1   Depiction of the social organizations of (a) C. vellerosus, C. 
guereza (relatively low levels of infant handling by adult males), 
and b C. angolensis ruwenzorii (relatively high levels of infant han-
dling by adult males). The former two live in distinct groups that are 
cohesive and relatively intolerant of one another. The latter lives in a 

multi-level society comprising distinct core units that travel together 
75% of the time and make up a ‘band’. Within a ‘band’, core units 
that associate preferentially make up a ‘clan’. Figure created using 
diagrams.net
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Mann–Whitney U tests. We examined species differences 
in the duration of infant handling bouts using a Cox mixed-
effects model because many bouts for C. a. ruwenzorii were 
right-censored, continuing beyond the focal animal sampling 
period. The independent variable in this model was handling 
bout duration and the fixed effect was species, with infant ID 
included as a random factor. Due to the high prevalence of 
censored handling bouts in C. a. ruwenzorii, we also used 
Kaplan–Meier survival analysis to estimate the median dura-
tion of bouts. The frequency of handling bout initiations by 
males versus infants was compared for C. vellerosus and 
C. a. ruwenzorii using Fisher’s exact test. We ran tests in R 
version 3.5.1 (R Core Team 2018) and set an alpha level of 
0.05 for significance. Kaplan–Meier survival analyses were 
run with the package ‘survival’ (Therneau 2015), and the 
Cox mixed-effects model was run with the package ‘coxme’ 
(Therneau 2020).

Results

Infant handling by males

Colobus vellerosus

Only three of the nine C. vellerosus infants were handled by 
an adult male(s). One of these infants (CO) was in a multi-
male group and two of them (KT, NC) were in the same 
one-male group. The mean infant handling rate by males 
was 0.044 bouts/focal hour/adult male (N = 9, SD = 0.10). 
The mean duration of infant handling bouts by males was 
17.1 (± 11.9 SD) seconds (N = 10, range 6–39 s). Of the 10 
male infant handling bouts observed, 9 were observed from 
the beginning. Out of these, two were initiated by the male 
handler and seven were initiated by the infant. No male-to-
male transfers of infants were observed (Table 1).

Colobus guereza

Three of the four C. guereza infants were handled by adult 
male(s). Two of these infants (KYINF, KOINF) were in the 
same multi-male group and one (BYINF) was in a different 
one-male group. The mean infant handling rate by males 
was 0.083 bouts/focal hours/adult male (N = 4, SD = 0.071). 
The mean duration of bouts of infant handling by males was 
19.8 (± 20.3 SD) seconds (N = 44, range 2–75 s). No male-
to-male transfers of infants were observed (Table 2).

Colobus angolensis ruwenzorri

All five C. a. ruwenzorii infants were handled by adult 
male(s). Two of these infants (TER, DOT) were in the same 
one-male unit, one (ADE) was in a different one-male unit, 
and two (ASH, ZAR) were in different multi-male units. 
Infants were only ever handled by males from their core 
unit and never by males of a different core unit. The mean 
infant handling rate by males was 1.274 bouts/focal hours/
adult male (N = 5, SD = 1.12). The duration of handling 
bouts by males ranged from 2 to > 600 s (i.e., males han-
dled infants for the entire 10-min focal animal sample) 
with a mean, including censored bouts, of at least 140.2 s 
(N = 152). The Kaplan–Meier estimator gave a median han-
dling bout duration of 117 s (95% confidence intervals of 
100–180 s, N = 152). Out of the 152 male infant handling 
bouts observed, 110 were observed from the beginning. Of 
these, 90 were initiated by the male handler and 20 were ini-
tiated by the infant. All infants in multi-male core units were 
handled by multiple males. Male-to-male transfers of infants 
were observed; of the 110 male handling bouts observed 
from the beginning, 21 were initiated by one male taking an 
infant from another male. These always occurred between 
males residing in the same core unit (Table 3).

Table 1   Data on infant handling by adult male C. vellerosus 

Infant ID Group ID Group size # of adult 
males in group

Focal hours # of han-
dling bouts

Infant handling rates
(# handling bouts/focal 
hours/# adult males in 
group)

% of handling bouts 
initiated by adult 
male(s)
(number of bouts with 
known initiator)

OB BS 25 2 13.34 0 0.000 –
RE BS 25 2 13.54 0 0.000 –
KT OD 20 1 25.62 1 0.039 0.000 (1)
NC OD 20 1 25.03 8 0.320 28.571 (7)
TE OD 20 1 28.43 0 0.000 –
FO OD 20 1 4.05 0 0.000 –
CO WW 25–27 2 13.78 1 0.036 0.000 (1)
SC SP 19 1 18.78 0 0.000 –
XV SP 19 1 10.33 0 0.000 –
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Interspecies comparison

Infant handling rates differed significantly between spe-
cies per focal hour per male (Kruskal–Wallis: H = 11.29, 

df = 2, P = 0.004; Fig. 2). These differences were driven 
by significant differences in infant handling by males 
between C. vellerosus and C. a. ruwenzorii (Mann–Whit-
ney U: Nvellerosus = 9, Nruwenzorii = 5, W = 45, P = 0.002) and 

Table 2   Data on infant handling 
by adult male C. guereza 

Infant ID Group ID Group size # of adult 
males in 
group

Focal hours # of 
handling 
bouts

Infant handling rates
(# handling bouts/focal 
hours/# adult males in 
group)

KYINF Kasembo 10 4 37.65 25 0.166
KOINF Kasembo 10 4 37.4 17 0.114
BYINF Bingi 11 1 36.3 2 0.055
TYINF Tail 10 1 16 0 0.000

Table 3   Data on infant handling by adult male C. a. ruwenzorii 

a Infant handling by males was only observed within core units and not between core units within the band

Infant ID Core unit ID Core unit sizea # of adult 
males in core 
unit

Focal hours # of 
handling 
bouts

Infant handling rates
(# handling bouts/focal 
hours/# adult males in 
group)

% of handling bouts ini-
tiated by adult male(s)
(number of bouts with 
known initiator)

ASH ANT 6 3 11.69 97 2.766 79.452 (73)
ADE MAE 11 1 11.55 25 2.165 82.353 (17)
DOT FAG 9 1 8.89 6 0.675 100.000 (4)
TER FAG 9 1 7.48 3 0.401 0.000 (2)
ZAR NEW 14 6 9.71 21 0.361 100.000 (14)

Fig. 2   Handling rates by adult 
males for individual infants in 
C. a. ruwenzorii, C. guereza, 
and C. vellerosus. Black dots 
show medians and error bars 
show standard deviation
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between C. guereza and C. a. ruwenzorii (Nvellerosus = 4, 
Nruwenzorii = 5, W = 0, P = 0.016). Colobus vellerosus and C. 
guereza (Nvellerosus = 9, Nruwenzorii = 4, W = 27, P = 0.131) did 
not differ in their rates of infant handling by males (Fig. 2). 
The Cox mixed-effects model controlling for infant ID also 
showed a significant difference between species in male 
infant handling bout durations (Coef =  −1.22, SE = 0.26, 
Z =  −4.7, P < 0.0001) (Fig. 3). The pattern of initiations of 
infant handling bouts differed significantly between C. a. 
ruwenzorii, where males initiated 81.8% of bouts, and C. 
vellerosus, where males initiated 22.2% of bouts (Fisher’s 
exact test: P = 0.0004).

Discussion

Infant handling by adult males was observed in all three 
species of black-and-white colobus. Colobus a. ruwenzorii 
males handled infants significantly more often and for sig-
nificantly longer periods of time than males in either of the 
other two species. Moreover, C. a. ruwenzorii males tended 
to initiate infant handling bouts more often (81.8%) than 
infants (18.2%) and were regularly observed to hold infants 
ventrally and carry them during group movements (Fig. 4). 
Conversely, C. vellerosus handling bouts were most often 
initiated by infants (77.8%), and males rarely supported 
infants ventrally or carried them during group movement. 
In C. vellerosus, infant handling by adult males occurred 
most often when the males were stationary and the infants 

were being supported in their lap. Though we did not obtain 
initiation data for C. guereza, handling was similar in nature 
to C. vellerosus.

Differences in infant handling by males between these 
species may stem from their markedly different social organ-
izations. As mentioned, C. a. ruwenzorii females at Nabug-
abo tend to disperse outside of the band and males tend to 
disperse within the band (Stead and Teichroeb 2019; Fig. 1). 
Due to the highly connected nature of core units from the 
same band, it is likely that males will maintain some form of 
social contact with (especially male) infants for the remain-
der of their lives. Therefore, infant handling may serve as a 
way for males to begin forming social bonds with members 
of their social network (Dunayer and Berman 2017). C. a. 
ruwenzorii males may also be using infants as ‘props’ to 
bond with one another and manage social conflict, allowing 
them to live together despite high competition for females 
(‘agonistic buffering’ Deag and Crook 1971; ‘bridging’ 
Ogawa 1995; ‘triadic male–infant interactions’ Taub 1980; 
‘male–infant–male interactions’ Zhao 1996; see above). Out 
of the 110 male C. a. ruwenzorii handling bouts observed 
from the beginning, 21 were initiated by a male taking an 
infant from another male. More research is needed to deter-
mine whether infant handling serves as a mechanism for 
males to facilitate bonding with infants and/or other males.

There appears to be a stark difference in the occurrence of 
infanticide between the three species (Hrdy 1977; van Schaik 
and Janson 2000). Infanticide by males occurs frequently in 
C. vellerosus living at BFMS; 38.5% of infant mortality was 
due to confirmed or suspected infanticide by males from 
2000 to 2005 (Teichroeb & Sicotte 2008). Infanticide by 
males often occurs in this population during or shortly after 
an extra-group male(s) ousts a group’s resident male(s), or 
co-resident male(s) try to evict one another, resulting in a 

Fig. 3   Duration of observed bouts of infant handling by adult males 
in C. vellerosus, C. guereza, and C. a. ruwenzorii. Boxes show the 
upper and lower quartile, the line is the median (which does not con-
sider that many bouts were right-censored in C. a. ruwenzorii), and 
the whiskers display the highest and lowest values excluding outliers, 
which are represented by the large dots

Fig. 4   Adult male C. a. ruwenzorii carrying an infant ventrally during 
group movement. Photo by Samantha Stead
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new alpha male (Teichroeb et al. 2011, 2012; Sicotte et al. 
2017). Infanticide by males has also been reported in the 
population of C. guereza living at Kanyawara, with con-
firmed or suspected cases following takeover events (Oates 
1977; Onderdonk 2000; JMR, personal observation) as well 
as during intergroup encounters (Harris and Monfort 2003). 
Conversely, infanticide has not been observed in the C. a. 
ruwenzorii living at Nabugabo after 7 years of intensive data 
collection. Eight males have transferred between core units 
within the study band, and no aggression between these 
males and infants in the new core units was ever observed. 
Infanticide has also never been observed by researchers stud-
ying C. a. ruwenzorii in the Nyungwe Forest in Rwanda (A. 
Miller, P. Fashing, A. Vedder, personal communications). 
We therefore suspect that C. a. ruwenzorii males do not 
rely on infanticide as a reproductive strategy to the same 
extent as males in the other two Colobus species. This may 
explain why mothers in this species are more permissive of 
interactions between their infants and adult males. Colobus 
vellerosus and C. guereza subadult males handle white and 
grey infants more often than adult males, which suggests 
that infant handling decreases in these species once males 
reach adulthood (Bădescu 2011; Fox 2015; Raboin et al. in 
press). It is likely that these subadult males are in their natal 
groups and are handling related or familiar infants, whereas 
once they become adults and transfer to a new group, they 
become an infanticide risk and so mothers are less tolerant 
of handling by these males. More data are needed to under-
stand how infant handling by males impacts the fitness of 
the male, the offspring, and the mother, and to determine 
whether benefits align with the paternal care, mating effort, 
and/or maternal relief hypotheses in each of these Colobus 
species.

Our findings of variation in infant handling by adult 
males in three closely related species with markedly differ-
ent social systems may point to the importance of the social 
environment in the expression of this behaviour. We urge 
primatologists at different research sites to design standard-
ized data collection protocols such that more comparisons 
of this nature are possible. Long-term and detailed compari-
sons of infant handling by males across species and popula-
tions will shed light on how socio-ecology and phylogeny 
have shaped the evolution of male–infant interactions in the 
Primate order (Gettler et al. 2020).
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