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Extra group copulation in Alouatta caraya (Primates, Atelidae) living

on an island of urban forest from southeast Sao Paulo, Brazil.

ANDRE FERNANDO DE OLIVEIRA FERMOSELI*#, ZELINDA MARIA BRAGA
HIRANO? WAGNER FERREIRA DOS SANTOS??*

Extra group copulations are rarely observed among the Alouatta genus, which lives in a fragmented area in Brazil. Here, we
describe the second extra group copulation in A. ¢caraya in literature, which was the first from Brazil. This happened in the southeast
urban island forest, which measures 25 ha. In this forest there are two troops: one of them with thirteen howlers and the other
with four. These howlers may be extinct in a few years since in the region there is only 3.89 % of native forests and high anthropic
action due to agribusiness. We discuss the possible issues that led to the extra group copulation.
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Copulas extra grupo raramente sao observados em animais do género Alouatta, que vivem em areas fragmentadas do Brasil.
Aqui, descrevemos a segunda copula extra grupo em A. caraya na literatura, que foi a primeira do Brasil. Isso aconteceu na
floresta ilha urbana sudeste, que mede 25 ha. Nesta floresta existem dois bandos: um deles com treze bugios e o outro com
quatro. Estes bugios podem ser extintos em poucos anos, uma vez que na regiao ha apenas 3,89% de florestas nativas e alta acao

antropica, devido ao agronegocio. Nos discutimos os possiveis aspectos que levaram a copula extra grupo.

Palavras-chave: Alouatta caraya; bugio preto e bege; copula extra grupo; floresta urbana; Brasil.

Introduction

In Alouatta social organization should be re-
cognized through variable group sizes. Moreover, this
variation may be due to characteristics of the spe-
cies such as, sexual composition, organization kind,
food resources and the occupied habitat (Chapman,
1989; Crockett, 1998; Chapman & Balcomb, 1998).
Although there are many males in the group, the
alpha usually monopolizes all reproductive females
and all the other youngsters (Pope, 1990).

Because of monopolization, immigration
of both sexes has been reported, resulting in new
groups or acceptance of individuals from other
groups (Neville etal., 1988; Mendes, 1989; Calegaro-
Marques & Bicca-Marques, 1996). Nevertheless,
extra group copulation (EGC) was only reported in
A. pigra (Horwich, 1983), A. seniculus (Agoramoorthy

& Hsu, 2000), 4. guariba (Fialho & Setz, 2007) and A.
caraya (Kowaleski et al., 2005; Kowaleski & Garber,
2010).

Migration of howlers is critical in Ribeirdo
Preto (SP, Brazil), because all troops studied live in
small isolated fragments on farms or nearby cities.
This prevents the usual junctions between couples
of this genus creating intra group conflicts and short-
-term deaths and, henceforth, endogamy.

Here, we report the EGC in Alouatta caraya
that occurred in southeast Brazil.

Methods

We studied black and gold howler mon-
key troops (4. caraya) that lived on the urban island
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forest from August 2006 to November 2008. This
area 1s named as “Parque Municipal Morro de Sao
Bento” (PMMSB) (21°107177S; 47°48°05”W; 25 ha),
in Ribeirdo Preto (Sao Paulo, Brazil). This place is
an Environmental Protection Area (EPA), where the
City Zoo is located, with a forest of 3 ha, and it is
surrounded by houses, streets and stores (Figure 1).

In the PMMSB there are two groups of howl-
ers, group 1 (G1) and group 2 (G2). G1 was com-
posed by three adult males, one sub-adult male, five
adult females, two juveniles and two infants. G2 was
composed by two adult males and two adult females.
Apparently, the alpha males have the same body size.
Moreover, there are two solitary adult males living in
the PMMSB.

The howlers were classified according to
Calegaro-Marques and Bicca-Marques (1993) in:
adult males (M), adult females (F), sub-adult males
(SA), juveniles (J) and infants (I). All members were
categorized and recognized according to their indi-
vidual characteristics, such as, for example, hair col-
oration, body size and scars, which received specific
codes. Thereby, the memberships were separated
into the aforementioned classes (M, E SA, J and I)

a2

RMMSB-

and numbered, for example: the dominant male, or
alpha male, received the M1 code; the other males
received the M2 code and so on. They were later
related with their original group as G1 or G2, for
instance, the M1G1 (alpha adult male from G1), the
F1G1 (dominant adult female from G1), and so on.

We used binoculars (Vanguard, 7x21x40
Z0O0M, USA), a handheld computer (Palm One
Zire 72, USA) and a video camera (JVC, Mini DV,
Japan). The copulation was video recorded, and de-
scriptive analysis was transcribed according to the
video.

Results

Inter-group encounters that were frequently
observed between G1 and G2 were always accompa-
nied by long-term vocalization involving, generally,
all males and females from the group. However, the
inter-groups encounters were peaceful and without
agonistic behavior.

An inter-group encounter was observed on

August 13, 2007, after locomotion led by the F1G1

Preto/SP, Brazil (source: Municipal Mayor of Ribeirdo Preto, SP).
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(7: 32 a.m.). However, three males M1G1, M2G1
and M3G1) exceeded this female near the overla-
pping area (Figure 2; squares F9-10, G9-10 and
H9-10), which is used by both groups for feeding.
The youngest adult male (M3G1) always remai-
ned ahead of other two males in the locomotion.
The M1G2 kept observing the tree with adult males
M1G1, M2G1 and M3G1) and 6 min later, he ap-
proached them.

The M3G1 and JIG1 headed to the M1G2
and F1G2 while keeping a distance of approximately
10 m. The M3G1 and J1G1 realized this new appro-
ach and stopped on the same tree (Anadenanthera sp.)

where the M1G2 and F1G2 were. The four indivi-
duals fed together on the same tree and no agonis-
tic behavior was observed. The other howlers from
G1 and G2 neither participated nor vocalized. Two
other G1 individuals, the F3G1 and M2G1, were
moving towards the tree. This made F1G2 leave; ho-
wever, she remained close. The M1G1 drove towards
the tree and threw the M1G2 out of the overlapping
area, and it stayed behind the M1G1 (7:49 a.m.).
The F1G2 was chased by the J1G1 while avoi-
ding the contact with him. This fact was observed
several times until the F1G2 found itself surrounded
by G1 individuals. The M1G1 moved towards the
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Tagure 2: The legend shows the home range G1 group to the left, the overlapping area in the headquarters area and the

home range G2 to the right. The extra group copulation (EGC) was observed in squared G9 (¥). The squares are 50 m x 50

m, with numbers on the lines and letters in columns. The thick line represents the borderlines of the PMMSB with the city

(source: Iloor plan courtesy from Ribeirao Preto Municipal Mayor, SP) .
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F1G2. This made the female run away, but the J1G1
and F5G1 (the youngest adult female) began to cha-
se her. The F1G2 escaped and remained more than
100 m away from the other individuals.

The M1G2 observed the return of the J1G1
and F5G1 together. These individuals remained be-
tween the G1 and G2 groups. The JIG1 and F5G1
(8: 40 a.m.) were chased for 5 min by the M1G2 and
M1G1 and the other howlers did not react. The cha-
sing started again after 3 min, when the J1G1 es-
caped to another tree. However, the F5G1 moved
to a tree branch without moving to other trees; the
female was stuck.

The M1G2 approached the F5G1 slowly.
This female rubbed on a branch with her genital
arca. The M1G2 conducted olfactory verification
on the scent-marked branch and kept close to the
female. EGC did occur after the F5G1 moved ahe-
ad of the M1G2 in squared G9. Vocalizations be-
fore and during copulation were not observed. The
M1G2 performed 38 shots of copulation behavior.

It is likely that the M1G1 had not been seen
copulating. The F5G1 remained with the M1G2,
and returned to its group with short intervals (9: 18
a.m.). The M1G1 approached the F5G1 and con-
ducted olfactory inspection of the genital areca and
made rhythmic short vocalizations. The M1G2 went
towards the M1G1 and started to vocalize (9: 23
a.m.). The M1G1 vocalized with other group mem-
bers. The vocalization had a 5-min duration. The
inter-group encounter did not present any antago-
nism and ended peacefully (11: 43 a.m.), with each
group returning to their home ranges.

Discussion

Extra group copulation has rarely been ob-
served in Alouatta (Horwich, 1983; Agoramoorthy &
Hsu, 2000; Fialho & Setz, 2007). All studies related
EGC with inter-group encounters. Although vocali-
zations were observed in 4. guariba at EGC (Fialho
& Setz, 2007), vocalizations were not observed in 4.
pura (Horwich, 1983), A. seniculus (Agoramoorthy &
Hsu, 2000) nor in our study with 4. caraya.

Genital inspections that preceded EGC were
observed in both 4. seniculus (Agoramoorthy & Hsu,
2000) and 4. guariba (Fialho & Setz, 2007). Our ob-
servation showed that there was rubbing behavior by
the F5G1 before EGC, and after that there was ge-
nital inspection performed by the M1G1 by the time
the F5G1 went back to its group.
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According to Smuts (1987), females are more
responsible for courtship than males, and this fact
was observed by Agoramoorthy & Hsu (2000), and
Fialho & Setz (2007) in Alouatta. However, in our stu-
dy, the female remained stuck and afterwards rub-
bing, and then she copulated with the M1G2.

After copulation, the M1G2 chased the F5G1
for a few minutes, but no agonistic behavior was
observed. Males” chasing females after EGC were
observed in other Alouatta species (Horwich, 1983;
Agoramoorthy & Hsu, 2000; Fialho & Setz, 2007)
and other neotropical primates as Callithrix jacchus
(Dighy, 1999).

Two hypotheses by Smuts (1987) were con-
sidered by Fialho & Setz (2007) in order to explain
female mate choice: 1%, the search for genetically
superior males and 2™, the preference for non-fami-
liar males. However, in this study the male involved
in EGC was not larger than those belonging to the
females’ group. This first hypothesis is not suppor-
ted by us. The second hypothesis is more consistent.
However, according to Cabral et al. (2005), the G2
resulted from the G1 fission after observations of
aggressive behavior occurring in 2003 and 2004.
This fact, and the isolation of the PMMSB, does
not permit migratory movements, preventing gene
flow and leading to a decrease in genetic variability.
Therefore, we believe that genetic gain of the F5G1
in the EGC is related to the events described above.

Black howlers live in cohesive social units
when the benefits to the group, such as increasing
foraging efficiency and predator avoidance, exceed
the costs. The costs are exemplified, for instance,
as an increase in intra-group competition for space
and food, and competition for mating (Chapman &
Chapman, 2000). In Alouatta females are monopo-
lized by one male, an alpha male, forming group-
-like harems (Jones, 1983). Among adult females the
socio-ecological relationships are defined according
to causes and consequences of feeding or copula-
ting competition, for example, home range resource
distribution (Neville et al., 1988).

We believed that the F5G2 may have rea-
lized EGC firstly as consequence of a search for
reproductive success and/or secondly as a conse-
quence of submissive behavior, because the fema-
le was in a dangerous situation during the chase by
the M1G2. This situation made the F5G1 rub and
perform the copulate position. Although apparently
the M1G2 had copulated with the F5G1, this does
not assure the penetration or the fertilization of the
female (confirmed due to no occurrence of births).
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We agree with the hypotheses related by other authors,
as Smuts (1987) and Fialho & Setz (2007). However, gi-
ven the non occurrence of births, we should not reject
the possibility of submissive behavior that is important
in avoiding possible aggression (Neville et al., 1988).

Kowalewski and collegues (2005) descri-
bed EGC for first time with A. carapa in northern
Argentina, and after described tens of extra-group co-
pulations in this species (Kowalewski & Garber, 2010).
This information was provided by Dr. Paul Garber,
and the paper was published in the August issue of
American Journal of Primatology (personal commu-
nication). Nevertheless, we described for the first time
an EGC in 4. caraya in Brazil. This fact is very impor-
tant for howler monkeys, because studies that show
social interaction between them will help to promote
more efficient management plans for their survival in
1solated areas. We stress that these monkeys will be at
extinction risk in the Ribeirao Preto region.

It is interesting that we have as an example
Zunino’s study (Zunino et al.,, 2007). This author
described that group sizes and group composition of
howlers (4.caraya), living near the southern limit of its
distribution in a semideciduous forest located in nor-
thern Argentina, suggest that the population has remai-
ned stable over the past 22 years (from 1982 to 2003).
According this researcher, the density, number of
groups, and individuals appear not to have been affec-
ted by fragmentation and logging, but crude density
was low compared with other less-disturbed habitats.
The status of the population remains uncertain owing
to 1solation, and because there are no protected areas
to ensure its stability for the future (Zunino et al., 2007).
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