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ABSTRACT

Although relatively common among omnivorous primates, anurophagy is still poorly documented in frugivorous species.
Here we report the predation of a giant gladiator treefrog (Boana boans) by a large arboreal frugivore, the gray woolly monkey
(Lagothrix lagotricha cana). The predation event occurred in a stretch of riparian forest located in a fragmented region in Cacoal,
Ronddnia state, in southwestern Brazilian Amazonia. Anurans can be a profitable, non-contested, and relatively easily acquired
alternative resource for gray woolly monkeys, helping to fulfill their demand for protein, especially in periods of fruit scarcity.
This new record broadens the knowledge on the natural history and predators of the giant gladiator frog.
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Predacao de Boana boans (Anura, Hylidae) por um primata frugivoro oportunista
RESUMO

Embora relativamente comum entre primatas onivoros, a anurofagia ainda é pouco documentada entre espécies frugivoras.
Relatamos a predacio de um sapo-canoeiro (Boana boans) por um primata frugivoro de grande porte, o macaco-barrigudo
(Lagothrix lagotricha cana). O evento de predagio ocorreu em um fragmento de floresta ripdria localizado em Cacoal, Rondénia,
no sudoeste da Amazdnia brasileira. Anuros podem ser um recurso alternativo vantajoso, nio contestado, e de aquisicao
relativamente ficil para macacos-barrigudos, ajudando a suprir sua demanda por proteina, especialmente em periodos de

escassez de frutos. Nosso registro expande o conhecimento sobre a histéria natural e os predadores do sapo-canoeiro.

PALAVRAS-CHAVE: Amazdnia, anurofagia, dieta, Lagothrix lagotricha cana, predacio de anuros

Anurans are commonly preyed by a wide spectrum of
vertebrates, including birds, reptiles, and mammals (Toledo
et al. 2007). Even though snakes are one of their main
predators (Toledo er al. 2007), the importance of primate
predation as a selective pressure for arboreal frogs remains
unclear. Additionally, the proportion of the diets composed
by anurans remains largely unknown for most primates, since
primate predation of anurans is rarely observed, and poorly
reported. Most reports available so far documented predation
by omnivorous primates, such as small callitrichids (Heymann
eral. 2000; Passamani and Rylands 2000; Canale and Lingnau
2003; Cicchi et al. 2010; Beltrao-Mendes et al. 2016)
and cebids (Izawa 1978; Freese and Oppenheimer 1981).
However, anurophagy remains particularly under-reported in
opportunistic frugivorous primates. Here, we report for the
first time the predation of a giant gladiator treefrog (Boana

boans Linnaeus, 1758) by a large arboreal atelin, the gray
woolly monkey (Lagothrix lagotricha cana E. Geoffroy, 1812).

The giant gladiator treefrog is a nocturnal anuran found
throughout the tropical forests of the Amazon basin and
cis-Andean northern South America (Barrio-Amorés 2001;
Lima et al. 2006; Frost 2019). Although widely distributed
and relatively abundant throughout Amazonia, little is known
about the predators of this large treefrog (snout-vent length =
86.5—-128 mm: Lima et a/. 2006; Ovalle-Pacheco ez 2/ 2019).
To our knowledge, the only reports available for this species
so far are a confirmed predation by the Neotropical parrot
snake (Leptophis abaetulla: Gama and Costa-Campos 2014),
and attempted predation by the South American water snake
(Helicops angulatus: Rocha and Lépez-Baucells 2014).

The gray woolly monkey is a highly arboreal frugivore
and one of the largest primates of the Amazonian forests
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of Brazil, Peru and Bolivia (Fooden 1963; Peres 1994).
Fruit accounts for more than 80% of the year-round diet
of this primate (Peres 1994). Additionally, this large atelid
also consumes young leaves, flowers, and exudates, while
arthropods represent only 0.1% of its overall diet (Peres 1994).
In a study carried out in the dry season, in highly altered
and small fragments, the frequency of prey consumption
increased to 7% (Cavalcante 2018). There is no information
on vertebrate consumption by Lagothrix I. cana, though other
woolly monkeys are known to consume frogs (e.g., Lagothrix
lagotricha, Stevenson et al. 1994; Lagothrix . poeppigii, Di
Fiore 2004). However, no anuran prey species was formerly
identified in these studies.

We observed the predation event while collecting data
on the feeding ecology on a group of 20+ habituated woolly
monkeys in a riparian forest located in Cacoal (11.3191°S,
61.4321°W), Ronddnia state, in the southwestern Brazilian
Amazonia (Cavalcante 2018). The studied stretch of forest
included the riparian vegetation along a small stream within
a 120 ha mosaic of fragmented forest. The main vegetation in
the region is classified as ombrophilous open forest (Oliveira
2002), within the Amazonian domain (see Cavalcante 2018
for a detailed description of the studied area). The climate is
tropical humid (Koppén AW), with a mean temperature of
27 °C, and precipitation ranging from 1600 to 2400 mm/
year (rainy season: October-May) (SEDAM 2012). Woolly
monkeys were followed from dawn until dusk on a regular
daily basis for three to six days per month, between March
and October, 2017, resulting in 617 observation hours.

We did not collect prey remains, but took photographs
that were deposited in the Amphibian Collection of the Museu
de Ciéncias e Tecnologia of Pontificia Universidade Catdlica
do Rio Grande do Sul (MCP 13923). Species determination
was possible through diagnostic characters evident in these
photographs and in our field notes. The specimen had
longitudinal length from vent to edge of severed head of
approximately 100 mm. The frog fauna of the region has been
fairly well studied (Bernarde ez 2. 1999; Bernarde 2007; Turci
and Bernarde 2012). The only treefrogs as large as the one
reported here are Boana boans, B. lanciformis, Phyllomedusa
vaillanti, P tarsius, Trachycephalus venulosus, T resinifictryx and
Osteocephalus taurinus. Boana lanciformis and Phyllomedusa
spp. have white femoral bones, and Phyllomedusa spp. have
solid green dorsal thigh surfaces. Both species of Trachycephalus
have extremely large granules scattered dorsally. Osteocephalus
taurinus has smaller granules scattered on dorsal surfaces of
body, thighs and shanks, and irregular transverse dark brown
bars on thigh dorsal surfaces. The remains we recorded had
green femoral bones, smooth orange-brown skin on the
dorsum and hindlimbs, uniformly white to greenish-cream
ventral surface and regular transverse faint brown bars on
flanks (Figure 1a,b). Therefore, we confidently identified it
as Boana boans (Lima et al. 2006).
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The predation event occurred at 12:38 h on 2 October
2017. It took place approximately 10 m from the margin of
a small stream. We observed an adult female woolly monkey
preying upon an adult Boana boans in the canopy of a tree
(Figure 1c), at a height of approximately 10 m. The female
handled the prey for more than 10 min. After consuming the
head, forelimbs, shanks and feet, the monkey dropped the
frog remains on the forest floor (Figure 1a,b). Another adult
female was also observed preying upon a treefrog at the same
locality at 06:38 h on 3 October 2017, but we did not find

any remains that would enable species determination.

Vertebrate predation is widespread within the primate
radiation (Butynski 1982). Primate prey includes a wide range
of animals, varying from birds to reptiles and mammals, with
frog predation being particularly common in some taxa (e.g.,
cebids and marmosets: Izawa 1978; Fedigan 1990; Digby and
Barreto 1998). However, the inherent irregularity of these
predation events and our hampered view inside forest canopies
limit our understanding of the role of frogs in primate diets,
particularly among frugivores, such as woolly monkeys.

Anurophagy has already been reported in the diet of
woolly monkeys (Stevenson et al. 1994; Di Fiore 2004),
but the importance of animal matter in their diets is still
poorly understood. Fruits are an important source of
water, macronutrients and energy, but are low in protein,
and frugivores may have to regulate their ingestion of this
essential nitrogenous organic compound (Di Fiore 2003;
Milton 2008; Mourthe and Casal 2017). Meat is very high
in protein, averaging 22% dry matter (Aguiar 1996), which
is higher than most other food items consumed by primates
and other frugivores (Heymann ez /. 2000; Mourthe and
Casal 2017). Animal matter consumption is an important

Figure 1. Evidence of Lagothrix lagotricha cana predation on Boana boans in a
forest fragment in Cacoal, Rondonia, Brazil. Ventral (A) and dorsal (B) view of the
carcass of a B. boans individual after having been dropped by the predator primate,
and an adult female L. | cana consuming an adult 8. boans (C). This figure is in
color in the electronic version.
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resource for woolly monkeys during periods of fruit scarcity
(Stevenson ez al. 1994; Di Fiore 2003), and vertebrate prey
may be particularly critical during periods of joint shortage of
both fruits and invertebrates (Fedigan 1990; Gémez-Posada
2012). Foraging for animal prey can involve some degree of
premeditation, persistence, and in some cases, cooperation
(Butynski 1982). However, we believe Lagothrix [. cana may
prey opportunistically on treefrogs, notably when they find
these nocturnal animals while resting diurnally in the canopy
(Beltrao-Mendes ez al. 2016). Therefore, even considering the
apparent unpredictable nature of anuran predation, animal
matter can be a profitable, non-contested, and relatively
easily acquired alternative resource for gray woolly monkeys
that helps to fulfill their demand for protein (Di Fiore 2003).

Predators of the giant gladiator frog are poorly documented
and this new record broadens our knowledge about the
natural history of the species. Primate predation on anurans
clearly deserve more studies (e.g., Digby and Barreto
1998), particularly the importance of anurans in the diet
of opportunistic frugivorous primates and whether primate
predation can act as a selective force in the evolution of
treefrogs. The increasing number of reports of primate-anuran
interactions may allow us to investigate broader ecological
patterns in the future (e.g., Toledo ez al. 2007).
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