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Resumen

El mono nocturno de cabeza negra (Aotus nigriceps) es un primate neotropical predominantemente
frugivoro. Debido a esta caracteristica, el registro de diferentes items de su composicion dietética
es fundamental. En el presente estudio describimos el primer registro del consumo de inflorescen-
cias de Calliandra brevipes en la zona periurbana y de inflorescencias de Cocos nucifera, frutos de
Eugenia uniflora y artrépodos en la region urbana de la ciudad de Porto Velho, en el suroeste de la
Amazonia.

Palabras clave: Amazonas, Artropodaes, Inflorescencia, Mono nocturno.
Abstract

The black-headed night monkey (Aotus nigriceps) is a predominantly frugivorous nocturnal neo-
tropical primate. As such, records of different dietary items are fundamental. In the present study,
we describe the first record of the consumption of Calliandra brevipes inflorescence in the peri-
urban, and Cocos nucifera inflorescence, Eugenia uniflora fruits, and arthropods in the urban, region
of the city of Porto Velho, in the southwestern Brazilian Amazon.

Key words: Amazon, Arthropods, Inflorescence, Night monkey.

Primates of the genus Aetus are the only nocturnal Neotropical primates (Fernandez-
Duque et al. 2013). Their relatively small body size, cryptic nature, and nocturnality make
direct observation extremely difficult (Shanee et al. 2013). They are socially monogamous
primates, living in small groups composed of an adult breeding pair and their offspring
(Helenbrook et al. 2020). Aotus are predominantly frugivorous (Shanee et al. 2013; Montilla
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et al. 2021), but also include leaves, seeds, nectar, insects, and flowers in their diets (Wright
2011). Studies on the diet of Aotus, and particularly A. nigriceps are lacking for Brazil,
making clear the importance of opportunistic records of the species' diet. The genus Aotus
can, at least for a time, persist in forest fragments smaller than 1.4 hectares in an
agricultural matrix, and are tolerant of human presence (Castano et al. 2010; Shanee et al.
2013; Henao-Isaza et al. 2020). They occupy both primary and secondary forests and have
been recorded in secondary forests and cultivated areas (Shanee et al. 2013; Guzman et al.
2016; Montilla et al. 2021; Silva et al. 2021).

The black-headed night monkey (Aotus nigriceps) is a small Neotropical primate. The body
measures between 24 and 47 centimeters, weighing a maximum of 750 grams. This species’
distribution includes parts of Bolivia and Peru, and the Brazilian states of Amazonas, Acre,
and Rondonia (Shanee et al. 2021). The main threat to the species is habitat loss for
agriculture and the expansion of urban areas, as well as hunting and capture for
consumption and the illegal pet trade (Oliveira & Caloure 2020; Shanee et al. 2021). In the
last two decades over 132,908 km? (18%) of the original forest.cover of their range has been
lost, leading to the estimated loss of 1.6 million individuals. A further 94,458 km? of habitat
is predicted to be lost in the next decade (Helenbrook & Valdez 2021).

In this paper, we describe observations of feeding by A. nigriceps on introduced plant
species in a peri-urban and urban area of the city of Porto Velho, Rondodnia state, located
in the Brazilian Amazon. The municipality of Porto Velho is the capital of the state of
Rondonia and is located in the south-western portion of the Amazon basin, it is the third
largest capital of the Northern region of Brazil. Growth in the urban area of Porto Velho
has led to the reduction of urban green areas, especially due to fires and housing
construction (Guimardes & Silva 2015), which has led to the loss of 66.4% of green areas
(Silva et al. 2017).
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FIGURE 1. Locality of the observation, peri-urban (A) and urban (B) areas of the city of Porto Velho,
Rondonia, Brazil.

Our first observations were made in a remnant primary forest fragment of 1.46 hectares in
the peri-urban portion of Porto Velho city. The fragment lies about nine kilometers from
the center of the urban perimeter (8°49'46.85" S, 63°53'56.56" W, WGS84) (Figure 1a). The
forestin the area is classified as Ombrophylous Open Forest (Veloso et al. 1991), embedded
in a mosaic of plantations, pastureland, and small urban clusters. As well as A. nigriceps,
other primate species found in the area include Rondon's marmoset (Mico rondoni),
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Weddell's saddle-back tamarin (Leontocebus weddelli), and the brown titi monkey
(Plecturocebus brunneus). Residents have built suspended feeding platforms where the
fruit is placed for the primates. The second observation was in the urban residential area
of the city of Porto Velho (8°44'49.07" S, 63°53'44.90" W WGS84) (Figure 1b). At the site of
the record, there are coconut (Cocos nucifera) and pitanga (Eugenia uniflora) trees, and in
the surrounding residences, there are banana (Musa paradisiaca) and guava (Psidium
guajava) trees. The nearest forested area is approximately 300 meters away. The distance
between the sites is 9.18 kilometers.

The first record occurred at 20:31 on June 10, 2021. The group consisted of three adult
individuals of undefined sex. The group was seen in an area of shrubs on'a pink powderpuff
(Calliandra brevipes; Fabaceae) (Figure 2) at the forest edge, near buildings. Pink
powderpuff is a very abundant plant in the area. The primate group ate the entire
inflorescence, including the calyx. The feeding period extended over 10 minutes and
multiple inflorescences were consumed. When asked, the property owners stated that the
night monkeys are often spotted in the same location throughout the flowering period of
the species and that during the peak of flowering, itis.comman to'see them on consecutive
nights. The botanical material was identified as an Adelciano Soares Alves member of the
Rondoniense Herbarium Jodo Geraldo Kuhlmann (RON) at the Federal University of
Rondonia.

FIGURE 2. (A) Calliandra brevipes inflorescence was present in the locality where the event was rec-
orded. (B) and (C) Individuals of Aotus nigriceps consuming Calliandra brevipes inflorescence in
peri-urban area of the city of Porto Velho, Rondonia, Brazil. Photos: Ribia Luz da Silva.
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The second record occurred at 01:34 on August 28, 2022. A single adult individual of unde-
fined sex was observed consuming the fruits of the Surinam cherry (Eugenia uniflora; Myr-
taceae) and later went to a coconut palm (Cocos nucifera; Arecaceae), consuming inflores-
cences and insects, which were not possible to identify. Consumption of inflorescences
and arthropods was observed for 10 minutes (Figure 3). Cocos nucifera was also used as a
sleeping tree by the individual.

- & 2. b & - . ‘: A
FIGURA 3. An Adult individual of Aotus nigriceps feeding on Cocos nucifera inflorescence and ar-
thropods in the urban area of the city of Porto Velho, Ronddénia, Brazil. Photos: Raul Afonso Pommer-
Barbosa. N

This is the first record of Calliandra brevipes, Cocos nucifera, and Eugenia uniflora
consumption for the genus Aotus, and the first record of the consumption of introduced
species in the diet of A. nigriceps ih"‘a.peri—urb n and urban area in Brazil. Aotus spp. are
generally highly adaptable to conditions in anthropogenic landscapes, probably in part
due to their dietary plasticity, and have been observed living near human settlements in
several areas (Bustamante-Manrique et al. 2021). Thus, there is the potential for
exploitation of exotic spf‘ties‘,faé”food sources.

Calliandra brevipes is an 0 ‘hamﬂbntal shrub native to southeastern Brazil, Uruguay, and
northern Argentina. The species has a high tolerance to flooded environments, flowering
at different'times of the year (Kéhler et al. 2016). Eugenia uniflora is a native species of
Brazil, but it has no natupa'l occurrence in the state of Ronddnia, but due to its high
adaptability, it waé--i.ntrogjﬂced and cultivated in different Brazilian states. It grows well in
hot and humid climates, besides having a sweet and highly nutritious fruit (Dematté 1997).
Cocos nucifera is a species native to Southeast Asia and was introduced to Brazil in 1553 in
the state of Bahia. Due to its tolerance to sandy soils, it adapted well to the Brazilian coast.
It is @ commonly cultivated tree throughout the tropics and is common in urban and rural
areas across Brazil (Ferreira et al. 1998). Arthropods, such as species of Curculionidae
(Coleoptera) and Aphididae (Hemiptera) are known to inhabit Cocos nucifera
inflorescences (Comério & Benassi 2012, 2013), possibly increasing their importance as
feeding trees. The abundance of these exotic species in anthropogenic landscapes makes
them especially important resources for primates that show sufficient ecological and
dietary flexibility to persist in these areas.
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The observed individual caught arthropods in Cocos nucifera directly with the hands, taking
them directly to the mouth, a behavior also observed in Aotus lemurinus (Castafo et al.
(2010). The constant presence of arthropods, especially insects, in the inflorescences of
Cocos nucifera suggests it is an important foraging and feeding site.

Castafo et al. (2010) suggest that Aotus lemurinus is not selective about the plant species
consumed, taking advantage of the available resources in different habitat types in which
they live. Another important aspect of Aotus feeding ecology is that, although primarily
frugivorous, they also consume large amounts of other food types, including arthropods
(Castano et al. 2010; Shanee et al. 2013; Montilla et al. 2022). Henao-lsaza et al. (2020)
reported consumption of mango (Mangifera indica) fruits, another exotic species, by Aotus
lemurinus in Colombia, besides observing the group's tolerance to human presence.
Similarly, Bustamante-Manrique et al. (2021) reported the consumption of avocado (Persea
americana) and banana (Musa paradisiaca) in a peri-urban forest patch, also by Aotus
lemurinus in Colombia. These studies demonstrate the dietary plasticity of night monkeys
in the exploitation of different resources according to local availability, and the potential
importance of exotic species as a source of resources for these primates surviving in small
fragments.

Other primate species have shown preferences for, or dependence on, exotic plant species
in their diet. McKinney (2011) recorded the use of fruits and shoots of Cocos nucifera by a
group of Cebus capucinus, this being the third most important plant species for the group.
Thus, the exploitation of exotic species could be an adaptation to altered environments,
and a response to anthropogenic changes. Martins et al. (2022) studying Sapajus robustus
recorded the use of six cultivated exotic species, which may have favored the maintenance
of a smaller home range when compared to other conspecifics and congenerics. This
consumption of exotic cultivated food sources can lead to conflicts between humans and
wildlife, as losses in harvest could be attributed to primates or other species. In some
cases, this has led to persecution and killing of the animals (Spagnoletti et al. 2017; Loria
et al. 2021).

The exploitation of peri-urban environments and isolation in urban environments can
expose primates to different risks, such as electrocution, attack by domestic animals,
vehicle collision, zoonesis' and anthropozoonosis, and abuse/conflict with humans
(Montilla et al. 2020; Chaves et al. 2022). In the city of Porto Velho, attempted predation of
the primate Mico rondoni by a domestic cat was recorded (Oliveira & Fernandes 2021),
demonstrating the potential threat to primates, including Aotus nigriceps. Our record of
the solitary adultindividual may be an attempted migration from the natal group or may
represent a floater (Fernandez-Duque & Huntington 2002). Dispersal in urban and peri-
urban environments may increase the primates’ vulnerability to the risk of being run over
or attacked by domestic animals, thus decreasing successful dispersal events.

Information on the diet and feeding ecology of A. nigriceps is scarce, particularly from
Brazil. This is in part due to the difficulties in studying strictly nocturnal species in
rainforest environments. Our report confirms the presence of Aotus nigriceps in the peri-
urban and urban area of Porto Velho, Ronddnia, and its use of introduced species as
feeding resources, thus adding to our knowledge of the species dietary plasticity.
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