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Introduction

Many mammals wipe their pelage with or rub against fruits, arthopods or other
scent-bearing materials. Chemicals appropriated as a result of self-anointing are
hypothesized to deter ectoparasites and/or microbial pathogens [Baker, 1996; Val-
derrama et al., 2000].

Self-anointing among primates is best known in the Neotropical genus Cebus.
Linnaeus [1754] provided an early account of this behaviour in a tufted capuchin
monkey (C. apella) that scattered tobacco powder on its back. Other reports con-
firm self-anointing by C. apella [Nolte, 1958; Hill, 1960; Gilbert et al., 1998] and
document it in white-faced capuchin (C. capucinus) [Baker, 1996; Oppenheimer,
1968; Longino, 1984] and wedge-capped capuchin monkeys (C. olivaceus)
[Valderrama et al., 2000]. Among the anointing materials used are some fruits and
leaves, onion, garlic, ants and millipedes. Two compounds from the segmental
gland secretions of benzoquinone-producing millipedes, 2-methyl-1,4-benzo-
quinone (toluquinone)} and 2-methoxy-3-methyl-1,4-benzoquinone, elicit self-
anointing in C. apella and C. capucinus [Weldon et al., in press]. These compounds
also deter biting mosquitoes.

We report here that owl monkeys (dotus spp.), the only nocturnal Neotropical
primates, self-anoint with plants, millipedes and millipede-derived benzoquinones.
Aotus contains at least 10 species that range in forests from Panama to north-
eastern Argentina. They are chiefly frugivorous, but also consume leaves, arthro-
pods, small vertebrates and bird eggs [ Wright, 1981].
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Methods

We tested 4 A. azarae boliviensis, 2 A. lemurinus griseimembra and 35 A. nancymaae
for self-anointing behaviours. Subjects ranged from 20 months to about 20 years in age.
They were maintained singly or in groups of up to 4 in wiremesh enclosures ranging from
0.6 x 1.2 x 1.2to 2.4 x 3.7 x 2.4 m. They were fed apples, pears, grapes, cucumbers, ba-
nanas, mangos, peanuts, prickly pear cactus, broccoli, mulberry, ficus, bamboo and hibiscus
leaves, and commercial diets.

Subjects were presented with: pieces of lime, onion, garlic and chives; the millipede
Anadenobolus monilicornis (Spirobolida), an introduced species in Florida, USA; millipede-
produced quinones, and an acetone extract of cakebush (Piper marginatum) leaves, which
are used lor anointing by C. capucinus in Costa Rica [Baker, 1996]. To assess possible indi-
vidual variation in the tendency to self-anoint, 3 A. azarae boliviensis, 2 A. lemurinus
griseimembra and 32 A. nancymaae were presented in their home cages (in the presence of
cagemates) with either onion or approximately 8 live millipedes in 10 x 8.9 x 8.9 c¢m plastic
dishes.

To test responses to several millipede-derived chemicals, | 4. azarae boliviensis and 4
A. nancymaae were isolated in their home cages and presented with benzoquinone, tolu-
quinone, 2-methoxy-3-methyl-1,4-benzoquinone and hydroquinone. Filter papers (diameter
=4.5 cm) treated with 50 pl of 0.1 M solutions of these compounds in acetone, or with ace-
tone alone, were folded in half and placed on the wire of their cage. Compounds were pre-
sented in a counterbalanced order. Subjects were observed for | min after they had placed
their nose within several centimetres of each filter paper. Trials were terminated when sub-
jects moved away from or dropped filter papers. All observations were begun at dusk
(19.30-20.15 h).

Results

We observed self-anointing by Aotfus with onion, garlic, chives, live milli-
pedes, millipede-produced benzoquinones and an extract of P. marginatum leaves.

During typical anointing, monkeys manually grasped and wiped scent materi-
als against their dorsolateral trunk, tail, head and extremities, and rubbed and
scratched their fur with their hands and/or hindfeet. [n addition to manually apply-
ing these materials, subjects occasionally rubbed their shoulder or dorsolateral
trunk against them.

Twelve of 30 subjects presented with onions, and 26 of 29 subjects presented
with live millipedes, exhibited self-anointing during bouts that lasted up to 20 min.
Each of the millipede-produced compounds, except hydroquinone, elicited self-
anointing and/or rubbing in 1-3 subjects; 2 subjects failed to respond to any condi-
tion. 2-Methoxy-3-methyl-1,4-benzoquinone eclicited anointing in all 3 responding
individuals; the other benzoquinones clicited rubbing in 1 or 2 of them. Self-
anointing was not observed with control papers.

Discussion

Moynihan [1964] observed free-ranging A. frivirgatus in Panama engage in
‘rubbing’, a scent-marking behaviour in which the perineal region is scraped from
side to side on a branch during encounters between males and females. Urine wash-
ing, where urine droplets are collected on the hand and rubbed between the palmar
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and plantar surfaces, has also been observed in this species [Hunter, 1981]. Perineal
rubbing and urine washing are topographically distinct from self-anointing.

The materials we observed to elicit self-anointing in Aotus spp. include those
that do so in Cebus spp. Benzoquinones and compounds known to occur in the
plant materials we presented possess insecticidal or other arthropod-deterrent prop-
erties [Baker, 1996; Weldon et al., in press], thus lending support to the hypothesis
that self-anointing functions to deter these consumers. Studies are needed to cor-
roborate self-anointing by free-ranging Aotus spp. and identify the scent-bearing
materials used.
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