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Dolphins exchange information via contact behav-
iors, vocalizations, and postures (Dudzinski et al.,
2009a). Contact behaviors have been extensively
described for a few species —for example, caress-
ing in spinner dolphins (Stenella longirostris;
Johnson & Norris, 1994), rubbing in Atlantic spot-
ted dolphins (S. frontalis; Dudzinski, 1998), pet-
ting in bottlenose dolphins (Tursiops sp.; Mann &
Smuts, 1998, 1999) and Atlantic spotted dolphins
(Dudzinski, 1998), contact swimming in bottle-
nose dolphins (7. aduncus; Connor et al., 2000),
and flipper rubbing in Indo-Pacific bottlenose dol-
phins (7. aduncus; Sakai et al., 2006; Dudzinski
et al., 2010, 2012) and Atlantic spotted dolphins
(Dudzinski et al., 2009b). The definitions of most
of these behaviors emphasize contact between
pectoral fins, contact of other body parts between
two animals, and pectoral fin contact with the
body parts of another animal (see Sakai et al.,
2006, for a review).

In some cases, the general context of their
occurrence was specified; simple body-to-body
contact was frequently observed during play bouts
in Atlantic spotted dolphins, while flipper rubbing
was an affiliative behavior in Indo-Pacific bot-
tlenose dolphins (Dudzinski, 1998; Sakai et al.,
2006). Paulos et al. (2008) showed that Atlantic
spotted dolphins exhibited some specific contact
behaviors (e.g., touch with rostrum) after join-
ing a group or before departure, while other tac-
tile actions were performed before the departure
of individual in Indo-Pacific bottlenose dolphins
(e.g., touch with pectoral fin). The results of a
recent study indicate that bottlenose dolphins also
produce a variety of sounds that may inform a
partner about their interest in a pectoral fin contact
interaction (Evans-Wilent & Dudzinski, 2013).

The Guiana dolphins (Sotalia guianensis) are
a small coastal species considered vulnerable

in Brazilian waters according to International
Union for Conservation of Nature (IUCN) crite-
ria (Instituto Chico Mendes de Conservacido da
Biodiversidade [ICMBio], 2014). They usually
form groups of one to 15 dolphins, but aggrega-
tions of up to 450 individuals have been reported
(Da Silva et al., 2010). Their social network is
composed of a few strong and many weak ties
(Cantor et al., 2012). Contact behaviors have been
poorly described for Guiana dolphins because
this coastal species mostly frequents waters with
low visibility (Izidoro & Le Pendu, 2012a), limit-
ing observation below the surface. However, one
study reported rostrum contact between infants
of Guiana dolphins, and it has been suggested
that this and other touching behaviors between
infants may occur in affiliative or playful contexts
(Monteiro-Filho et al., 2008).

Play has been reported in several Brazilian
Guiana dolphin populations (e.g., Cananeia: Geise
et al., 1999; Pipa beach: Spinelli et al., 2002;
“Dolphin Bay”: Souto et al., 2006; Ilhéus: Izidoro
& Le Pendu, 2012b). None of these studies pro-
vided a detailed description of contact and rubbing
events during play bouts, although Spinelli et al.
(2002) observed frequent physical contact during
social play at Pipa beach. Playful behaviors in
this species are characterized by a lack of appar-
ent function and excessive repetition, intensity,
or frequency (adapted from Spinelli et al., 2002).
Previously, we described the play behaviors per-
formed by Guiana dolphins in Ilhéus (Izidoro &
Le Pendu, 2012b). Herein, we provide a descrip-
tion of the occurrences of rub with rostrum and
reciprocal nuzzle—two surface contact behaviors
involving the rostrum performed by Guiana dol-
phins in Ilhéus, Brazil—and discuss their possible
functions.
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The dolphins were observed at the edge of a
breakwater of 2.3 km length in the Port of Ilhéus
(14° 47" S, 39° 02' W), along the south coast of
Bahia, Brazil. This location was chosen due to
favorable conditions that facilitated monitoring the
behavior of these dolphins (Izidoro & Le Pendu,
2012a): they remain at this location almost every
day (Reis, 2004) and spend long periods near the
edge of the breakwater (Santos et al., 2013).

Data were collected only in Beaufort Sea states
of 0 to 3 from September 2007 to August 2008,
yielding a total of 548.3 h of monitoring. Data
were collected 12 d/mo during 4-h observation
sessions between 0700 and 1730 h. The moni-
tored area was measured with a theodolite (Santos
et al., 2013) and was a circular area with a radius
of 300 m (321,700 m?). When observing dolphins
within this area, we were able to determine visu-
ally three age classes: (1) infants (grey-pinkish
color and up to % of the size of an adult), (2) juve-
niles (grey back and more than % of the size of an
adult), and (3) adults (Randi et al., 2008; Izidoro
& Le Pendu, 2012b). When the age of an individ-
ual remained uncertain, he was classified as unde-
termined. To facilitate the visual determination of

age classes, data were collected only during good
weather conditions, and binoculars were used to
determine age class when needed. Furthermore,
80% of the groups in the area were composed of
only two to five dolphins (Izidoro & Le Pendu,
2012a); groups remained at a median distance of
110 m from the land-based point of observation
(Santos, 2010), and sometimes as close as 10 m
from the shore.

A group was defined as two or more dolphins
moving in the same direction and often engaged
in the same activity (adapted from Shane, 1990).
We noted the time that dolphins departed from or
joined a group, the total number of dolphins in
a group, the number of individuals engaged in a
play bout, and the age class of each animal. We
considered the dolphin(s) as having departed or
joined a group when the number of animals in a
group changed for at least 10 min.

Behavioral data were collected using an all
occurrence sampling protocol (Altmann, 1974).
Every play bout occurring during monitoring
sessions at the surface in this circular study area
was recorded as well as the time of its occur-
rence. A play bout was composed of single or

Figure 1. Photographs of rub with rostrum events (above to face side and below to dorsal fin) performed by Guiana dolphins
(Sotalia guianensis) in Ilhéus (Photos by Flavia B. Izidoro)
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successive play events, each sequential event
being performed by one or several individuals at
not more than a 10-s interval after the preceding
play event (Mackey et al.,2014). Play events were
grouped into six categories: (1) play with object,
(2) play with prey, (3) aerial play, (4) surfing play,
(5) social play, and (6) impulsion play. The social
play category included social locomotor play and
contact play (see Izidoro & Le Pendu, 2012b, for
a detailed description). An animal performed a
contact play when he used his rostrum to touch
any part of another individual’s body (Izidoro &
Le Pendu, 2012b). Two contact play events were
observed: (1) rub with rostrum and (2) reciprocal
nuzzle. A rub with rostrum event occurred when
an animal used his rostrum to touch and then
rub any part of the body of another individual. A
reciprocal nuzzle, as defined by Dudzinski (1996)
and Paulos et al. (2008), was recorded when two
or more individuals rubbed their rostrums against
each other’s bodies. The body part of the receiver
of a rub with rostrum varied from the head to the
back and pectoral fins or fluke (Figure 1) but was
never documented at the genital region when a
dolphin was ventral up at the water surface. The
receiver usually remained still while being rubbed
or turned to offer another body part to the initiator.

For this study, we investigated if these two ros-
trum contact events were play events. We exam-
ined the age class of the initiators and receivers
and analyzed if rostrum contact events were pre-
ceded and/or followed by other play events. An
exact binomial test of goodness-of-fit was used
to examine whether the initiators of reciprocal
nuzzles reflected the proportion of juveniles and
adults documented during monitoring (no infant
was observed performing a reciprocal nuzzle).
Individuals of unidentified age class were not
included in the exact binomial test.

Dolphins were present during 122 of the 137
sampling days and for 52.4% of the sampling
time; we observed 56 singletons and 425 groups
in the area (Izidoro & Le Pendu, 2012a). Groups
were usually composed of two (N = 192) or three
individuals (N = 105), and rarely more than six (N
= 13). We documented 116 infants, 335 juveniles,
443 adults, and 512 individuals of undetermined
age classes. We observed 2,794 play events,
including 1,288 social play events (see Izidoro &
Le Pendu, 2012b, for further details).

The rostrum was recorded to be involved in 31
occurrences of surface contact behaviors (rub with
rostrum: N = 4 and reciprocal nuzzle events: N =
27) during 15 different sampling days. The rub
with rostrum events were not preceded or followed
by another play event; also, 13 of the 27 reciprocal
nuzzles were not preceded or followed by another
play event. Reciprocal nuzzles were observed in
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Figure 2. Play bouts (i.e., sequence of events) including
reciprocal nuzzle(s) performed by Guiana dolphins in
Ilhéus; the number of bouts is indicated in parentheses.

10 play events: seven bouts included two behav-
ior events each, while three bouts included three
behavior events each (Figure 2). Aerial or social
play preceded or followed a reciprocal nuzzle in
eight bouts, whereas two bouts involved only an
exchange of reciprocal nuzzles (Figure 2). When
performed twice during a bout, the second recip-
rocal nuzzle was always performed by the same
individual that performed the first one.

Rub with rostrum events were initiated by one
infant toward an unidentified age class individual,
by a juvenile towards an infant and by two uniden-
tified age class individuals towards a juvenile and
an adult. A reciprocal nuzzle was generally per-
formed by a pair (N = 24 events) but occasionally
by four (N =1), five (N =1), or seven (N = 1) dol-
phins in a group (Table 1). We determined the age
class of 34 initiators of reciprocal nuzzles. The
observed number of juveniles (N =27) and adults
(N = 7) differed significantly from the number of
juveniles (N = 335) and adults (N = 443) docu-
mented during monitoring (exact binomial test of
goodness-of-fit, p = 0.00031). Juveniles initiated
3.86 more reciprocal nuzzles than adults. When
considering all play events, juveniles performed
1.52 more play behaviors than adults (juveniles: N
= 1,056 and adults: N = 697, Izidoro & Le Pendu,
2012b).
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Table 1. Description of bouts, including one or more reciprocal nuzzles: number of events per bout, number of initiators,
number of reciprocal nuzzles, and number of individuals of each age class initiating reciprocal nuzzles in these bouts

Events Number of Number Number of

per bout initiators of bouts reciprocal nuzzles Juveniles Adults Undetermined
1 2 11 11 10 2 10
1 4 1 1 1 3
1 7 1 1 3 2 2
2 2 6 8 5
2 5 1 1 5
3 5 3 5 6

Total 23 27 27 7 22

No specific context was associated with rub
with rostrum events since we only observed this
contact behavior four times. Nonetheless, one rub
with rostrum event occurred 1 min after a join-
ing event and another occurred during the minute
preceding the departure event. Atlantic spotted
and Indo-Pacific bottlenose dolphins frequently
touch other dolphins before leaving and after join-
ing a group or after being touched (Paulos et al.,
2008). Atlantic spotted dolphins touch other indi-
viduals with their rostrum significantly more than
expected before leaving and after joining a group
(Paulos et al., 2008). None of the rub with ros-
trum events performed by Guiana dolphins was
immediately followed by another contact behav-
ior observable at the surface. Reciprocal nuzzles
were frequently immediately followed by another
that was always performed by the same individ-
ual that performed the first reciprocal nuzzle, but
they never did so more than one lag after the first.
In spotted and Indo-Pacific bottlenose dolphins,
touch with rostrum (i.e., touch not followed by a
rub) and reciprocal nuzzle events occur signifi-
cantly more often than expected by chance within
three behavior events performed before or after
another touch behavior (Paulos et al., 2008). Such
differences may be related to different observa-
tional conditions between the two studies: we
recorded contact behaviors only at the surface,
while Paulos et al. (2008) examined successive
events sequentially from data collected under
water. Alternatively, these differences might be
related to species differences; however, additional
data are required to address this possibility.

Rub with rostrum and reciprocal nuzzle events
may help to remove parasites and dead skin as
suggested for pectoral fin rubbing by bottlenose
dolphins (Connor et al., 2006; Sakai et al., 2006).
Nonetheless, we never observed macroscopic par-
asites, sloughing skin, or skin diseases as reported
in other populations (Van Bressem et al., 2009),
either with binoculars, the naked eye, or within
the many high-resolution photographs taken

during photo-identification sessions. Carvalho
et al. (2010) did not identify any parasite on the
skin for 21 Guiana dolphins rescued off the north-
eastern coast of Brazil. In addition, no animal
was observed rubbing on the rocks and concrete
stones used for construction of the breakwater for
the possible removal of macroscopic parasites.
We would probably have detected such rubbing
events despite the low water visibility because
the depth is shallow near the breakwater and the
neighboring seabed is muddy with no rocks.

The primary function of contact by rostrum
touches or rubs is probably not hygienic as was
also concluded for contacts with fluke and ros-
trum (Dudzinski et al., 2012), and contact behav-
iors in Indo-Pacific bottlenose dolphins (Sakai
et al., 2006; Dudzinski et al., 2009b), bottlenose
dolphins (Tamaki et al., 2006; Dudzinski et al.,
2010), and Atlantic spotted dolphins (Dudzinski
et al., 2009b). Thus, the most plausible explana-
tions of the contact interactions documented in
our study are a socio-sexual or a play function.

Contact behaviors are often interpreted as
having a socio-sexual function when oriented to
a dolphin’s ventral (Johnson & Norris, 1994) or
genital regions (Dudzinski, 1996). Genital buzzes
in bottlenose dolphins (Herzing, 1996) and ros-
trum to genital contact in Atlantic spotted dol-
phins (Dudzinski, 1998) are behaviors considered
sexual. Rostrum contact behaviors performed by
Guiana dolphins at the surface did not seem to
reflect a sexual context as none of the observed
rostrum contact events was oriented towards the
genital region. Thus, our observations do not sup-
port a possible sexual function of rostrum contact
events in this population.

Juvenile Guiana dolphins play significantly
more than adults in the population of Ilhéus
(Izidoro & Le Pendu, 2012b). Spinelli et al. (2002)
also considered that play is mainly performed
by juveniles in this species, although they often
observed adults engaged in play activity in groups
with immatures and did not consider groups only
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composed of adults in their analyses of play. Play
behavior has been observed in both immature and
adults dolphins, although infants and juveniles
usually play more than adults (Paulos et al., 2010;
Kuczaj & Eskelinen, 2014). Bottlenose dolphin
calves initiate an increasing percentage of social
play bouts during their first year (Mackey et al.,
2014). According to the surplus resource model
(Burghardt, 1999), protection of youngsters
against the threat of predators would be guaran-
teed by parental care that supports younger indi-
viduals by providing them with food. This would
allow the young ones to play more frequently.

Guiana dolphins performing reciprocal nuz-
zles were mainly juveniles, similar to Paulos
et al.’s (2008) observations of Atlantic spotted
and bottlenose dolphins. Although our observa-
tions focused on play behaviors, we suggest the
reciprocal nuzzle is a play behavior for the fol-
lowing reasons. First, juveniles of this population
play significantly more than adults (Izidoro & Le
Pendu, 2012b). Second, a reciprocal nuzzle was
frequently preceded or followed by other play
events or another reciprocal nuzzle in a bout.
Third, in our observations, it is not a courtship
behavior since we did not document any adult
dyads engaged in reciprocal nuzzles. Lastly, no
other obvious function for this behavior could be
identified during our observations. Such lack of
obvious function is a characteristic of play behav-
iors in this (Spinelli et al, 2002) and other species
(Martin & Caro, 1985).

Rub with rostrum and reciprocal nuzzle are
two rostrum contact events performed by Guiana
dolphins at the surface. Rub with rostrum was
rare and not performed in a sequence of play
events. Conversely, reciprocal nuzzle was fre-
quently performed by juveniles and preceded or
followed by other play events, suggesting that it
is a play behavior. The study of contact behav-
iors in Guiana dolphins is only possible in a few
locations where the dolphins stay a sufficient
amount of time for an observer to document these
rare surface events. Despite these difficulties, we
need to understand better the social behavior of
the Guiana dolphin to manage this coastal spe-
cies, which is susceptible to numerous anthro-
pogenic threats (Azevedo et al, 2009; ICMBio,
2014). Further land-based observations should
allow for verification as to whether rub with ros-
trum and reciprocal nuzzle are associated with
departure or joining events and should confirm
that a reciprocal nuzzle is mainly a play behav-
ior. Photo-identification and acoustic recording of
individuals engaged in such interaction also will
provide valuable information for understanding
the context and function of contact behaviors in
Guiana dolphins.
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