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Abstract
Fur rubbing or anointing is a well known behavior in capuchin monkeys (Cebus and Sapajus), and may have medicinal and/or 
social functions. Observations of anointing in capuchins have recorded the application of substances derived from both plants 
(orange, onion, garlic, citronella, and lemongrass) and animals (ants and millipedes). The present study reports on anointing 
behavior in free-ranging white-headed capuchins, Cebus capucinus, which involved a commercial insect repellent. After 
looting a bottle of repellent from the bag of a visitor to the Manuel Antonio National Park in Costa Rica, an adult male bit 
open the bottle and rubbed the leaking liquid over its entire body, focusing mainly on its belly. Other members of the group 
rubbed themselves against the male’s body and were eventually able to retrieve the bottle of repellent and anoint themselves. 
The repellent is composed mainly of extracts of eucalyptus and citronella. The capuchins may have been attracted by the 
strong citric scent of the citronella, which is known to stimulate fur-rubbing behavior in these monkeys. This is reinforced 
by the fact that the sequence of events was quite distinct from that associated with an earlier event, in which a juvenile male 
looted, tasted, and then discarded a stick of lip gloss and a tube of sunblock. Overall, the observations indicate that the 
citric scent of the repellent was attractive to the capuchins, especially in comparison with other man-made substances. As 
the animals partially ingested all the substances, there is clearly a need for more effective regulation of the contact between 
animals and visitors in the park.
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Introduction

Capuchin monkeys (Cebus and Sapajus) are omnivorous 
generalists that feed on a variety of items, including fruit, 
seeds, flowers, leaf buds, insects, invertebrates, and small 
vertebrates (Freese and Oppenheimer 1981; Robinson and 
Jason 1987; De Lillo et al. 1997; Visalberghi and Anderson 

1999; Fragaszy et al. 2004). This dietary diversity reflects 
the ecological plasticity of these monkeys and their capac-
ity to tolerate environmental change, including the exploita-
tion of novel resources (Maier 2001). This highly variable 
behavioral repertoire also includes anointing (see Longino 
1984; White et al. 2000; Fragaszy et al. 2004; Laska et al. 
2007; Lynch-Alfaro et al. 2012) or fur rubbing (see Nolte 
1958; Nolte and Dücker 1959; Zito et al. 2003; Fragaszy 
et al. 2004; Guidorizzi and Raboy 2009; Lynch-Alfaro et al. 
2012), which have been observed in both capuchin gen-
era. Anointing encompasses a number of different types of 
behavior, including scent-marking, self-medication, and the 
treatment of wounds, and may also have a social function, 
whereas fur rubbing refers specifically to the behavior in 
which the animal rubs its entire body/fur with a specific 
material, such as a plant.

While some differences may be found in this behavior 
between Cebus and Sapajus (see Lynch-Alfaro et al. 2012), 
monkeys of both genera tend to use the same materials to 
anoint themselves or fur rub. Plants known to be used by 
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Cebus for fur-rubbing include orange (Citrus sp.), onion 
(Allium cepa), garlic (Allium sp.), citronella (Cymbopogon 
winterianus), and lemongrass, Cymbopogon citratus (Meu-
nier et al. 2008; Wieloch and Cipestre 2010). Sapajus is also 
known to use onion (A. cepa), garlic (Allium sp.), and lemon 
(Citrus sp.), as well as rotten bamboo, tobacco (Nicotiana 
sp.), and aniseed (Pimpinella anisum) (Nolte 1958; Gilbert 
et al. 1998; Lynch-Alfaro et al. 2012).

The exploitation of novel resources may entail certain 
risks. While the consumption of novel foods may help over-
come nutritional shortcomings (Maier 2001), unregulated 
neophilia may expose an animal to toxic substances (Milton 
1993). The present study describes the exploitation of novel, 
artificial items by free-ranging capuchins (Cebus capucinus) 
in Costa Rica. The behaviors observed include anointing 
with a commercial insect repellent and attempts to ingest 
sunblock and lip gloss. The observed events further under-
line the behavioral versatility of the capuchins, but also high-
light the potential dangers of interactions between these wild 
animals and visitors to protected areas.

Methods

Study site

The 1983 hectare Manuel Antonio National Park (PNMA) 
is located on the central Pacific coast of Costa Rica 
(09º23′19″ N, 84º08′17″ W), in the municipality of Quepos, 
province of Puntarenas. A total of 109 mammal species are 
known to occur in the PNMA (Sistema Nacional de Áreas 
de Conservación 2012), including three primates, Alouatta 
palliata, C. capucinus, and Saimiri oerstedii.

As the park may receive more than one thousand visi-
tors in a single day (M. Salazar, pers. comm.), and is open 
throughout the year, the resident animals are well habituated 
to the presence of humans. Although feeding the animals 
is prohibited, many visitors offer food, in particular to the 
capuchins, which also loot items from bags or garbage cans.

Data sampling

In 2011, one of the resident C. capucinus groups in the 
PNMA was selected for a field study (Santos 2013), which 
investigated the impacts of tourism on the behavior of the 
capuchins. The group contained 12 members in November 
2011 (3 adult males, 2 adult females, 4 juvenile males, 1 
juvenile female, and 2 infants), and inhabited the western 
extremity of the park, which includes the beach areas most 
visited by tourists.

The data presented here are part of a wider behavioral 
research project (i.e., Santos 2013). Behavioral data were 
collected using scan and focal-animal sampling (Altmann 

1974). During scan sampling, 4 min scans were conducted 
at 15 min intervals throughout the day. These data were 
complemented with focal-animal sampling, during which 
each group member was monitored in 10 min focal sam-
ples, conducted twice per day on 4 days each month between 
July 2011 and February 2012. Additional data were obtained 
during the focal-animal monitoring through the behavioral 
(all-events) sampling of specific behavioral events, including 
encounters with park visitors, as presented here. During each 
event, detailed data were obtained on the time and date, the 
individuals involved, the sequence of events, and any other 
details considered relevant, such as the type of item looted, 
in the case of interactions with park visitors.

Results

During behavioral monitoring on November 20th, 2011, 
the study group approached the beach, where a number of 
visitors were engaged in leisure activities such as sunbath-
ing and picnicking. At 12:30 h, a juvenile male descended 
to the ground and walked across the beach to the place at 
which a visitor had left a bag and began to rummage through 
its contents. This is a typical behavior pattern, which was 
observed on at least 116 occasions during the present study. 
The juvenile then extracted a bottle of sunblock and a stick 
of lip gloss before running (bipedally) back toward the for-
est holding one object in each hand. When it reached a dead 
tree trunk lying on the sand, the juvenile joined a second 
(unidentified) individual that was sitting on the trunk. The 
second individual took the sunblock from the juvenile male 
and both individuals immediately began to bite open the 
packages, while sitting on the trunk. As soon as it bit into 
the package, each individual reacted as if tasting something 
unpleasant, and let the item fall to the ground. This whole 
sequence of events lasted no more than 1 min.

The study group remained in the same area. At 14:10 h, 
the alpha male descended to the sand and walked over to a 
visitor’s bag, where he rummaged purposefully through its 
contents in search of useful items. While the owner of the 
bag attempted to scare the monkey away, the male was able 
to extract a 177 mL bottle of commercial insect repellent 
(Mosquikol brand, Laford S.A.; composed mainly of euca-
lyptus and citronella extracts) (Fig. 1a). The alpha male then 
ran back to the forest edge with the repellent in one hand, 
and climbed up to a branch more than 2 m above the ground.

In this position, the alpha male bit into the bottle, which 
began to leak repellent, and immediately began to rub his 
hands together, followed by other parts of his body, with 
characteristic scratching movements. Other adult group 
members approached in an attempt to obtain the repellent, 
but were avoided by the alpha male, who bared his teeth 
in a threatening manner. The alpha male also pushed one 
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of the adults (with his right hand), who moved away by 
jumping onto a different branch. After this, the alpha male 
also moved away to a different branch. In the meantime, the 
group’s juveniles (n = 2) and infant (n = 1) came close to the 
alpha male, rubbing themselves against his body and the bot-
tle of repellent, while attempting to touch the bottle (Fig. 1b; 
Online Resource 1). Apparently, the young individuals par-
ticipated in the social rubbing in an attempt to make contact 
with the repellent liquid by rubbing their fur and as much as 
possible of their bodies against each another.

After less than 2 min, the alpha male allowed a second 
adult male to take the bottle of repellent. This second male 
began to anoint itself in a manner similar to the alpha male 
for approximately 38 s, before allowing a third adult male to 
take the bottle. By this time, the bottle appeared to be empty, 
and after hitting it against a branch a number of times, appar-
ently in an attempt to extract some repellent, this third male 
let the bottle fall to the ground, where it was retrieved by a 
juvenile, who moved away from the observer. This whole 
bout of behavior lasted approximately 5 min.

Discussion

Fur rubbing is not unique to capuchins, and may play an 
important role in the behavior of a number of Neotropical 
primates, including social interactions (Gilbert et al. 1998; 
Campbell 2000; Laska et al. 2007; Paukner and Suomi 2012; 
Jefferson et al. 2014; Huashuayo-Llamocca and Heymann 
2017). Fur-rubbing behavior has been observed in Leon-
topithecus (Guidorizzi and Raboy 2009), Aotus (Zito et al. 
2003; Jefferson et al. 2014), Plecturocebus (formerly Cal-
licebus; Huashuayo-Llamocca and Heymann 2017), Callice-
bus (Souza-Alves et al. 2018), Saimiri (Nolte 1958; Fragaszy 
et al. 2004), Eulemur (Birkinshaw 1999; Peckre et al. 2018), 

and Pongo (Morrogh-Bernard 2008). The capuchins (Cebus 
and Sapajus), in particular, may benefit from the use of a 
wide range of materials, the exploitation of novel items, and 
the potential medicinal effects that some substances may 
have following the self-anointing (Westergaard and Fragaszy 
1987; Valderrama et al. 2000; Weldon et al. 2003; Verderane 
et al. 2007; Bowler et al. 2015).

An extensive repertoire of fur-rubbing and anointing 
behavior has been recorded in the capuchins (for a review, 
see Lynch-Alfaro et al. 2012), with two primary motives, 
(1) self-medication, primarily in relation to the treatment of 
parasitic infections, and (2) social communication. While 
fragrant plants, such as Citrus and garlic (Allium) are known 
to be used for social anointing (Leca et al. 2007), some 
plants may also be selected by C. capucinus for their repel-
lent, anti-inflammatory or analgesic properties (Baker 1996, 
1997). In a previous study at the PNMA, C. capucinus was 
observed self-anointing with wet wipes and commercially-
packaged orange juice looted from park visitors, as well as 
with wild limes (Lynch-Alfaro et al. 2012). This is consistent 
with Baker (1997, 1998) who described the strong familiar-
ity and attraction of capuchins to citrus-scented substances. 
In the present study, then, it remains unclear whether the 
capuchins recognized any potential medicinal properties of 
the insect repellent or were simply attracted to the citronella 
scent.

Capuchins actively discard inedible items, such as the 
lip gloss and sunblock reported here, which supports the 
idea that they are able to differentiate potential foods and 
volatile items on the basis of their scent, as observed by 
Baker (1998). This is important in the specific context of 
the PNMA, where the animals often come into contact with 
human visitors (Webb and McCoy 2014), and their typical 
neophilic behavior (Maier 2001) may have potentially del-
eterious effects (Milton 1993). Some man-made materials 
may contain toxic substances, and increasing contact with 
humans may favor the transmission of zoonoses, physical 
conflict, and possibly even injuries to humans or the mon-
keys. It would thus be important for the PNMA administra-
tion to regulate more effectively and limit contact between 
C. capucinus and visitors.

Overall, the sequence of behavior observed in the present 
study was highly similar to that observed in previous stud-
ies (Mitchell 1989; Buckley 1993; Baker 1996, 1998), with 
the capuchins maximizing the area of skin exposed to the 
anointing substance, and attracting the interest of numer-
ous other group members. In addition to potential medical 
or social functions, Baker (1996, 1998) observed in a field 
experiment that the capuchins recognized the citric scent of 
an insect repellent, whose principal active ingredient was 
citronella (C. winterianus). Citronella has been observed 
being used in captivity in Sapajus xanthosternos (Wieloch 
and Cipestre 2010). While contact with park visitors and 

Fig. 1  The bottle of commercial insect repellent, after being bitten 
open and dropped (a), the adult male White-faced capuchin biting 
into the bottle of insect repellent to rub the contents over his body, 
while a juvenile rubs its body against that of the adult male (b)
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their possessions has potential risks, then, the capuchins do 
appear to be able to identify the substances they acquire by 
looting visitor’s personal effects.
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