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Abstract

Cebus unicolor (Spix’s white-fronted capuchin, popularly called Cairara in Brazil) has a Central Amazonian distribution,
and is classified as Vulnerable by the IUCN. Here we present a study of C. unicolor in flooded forest (igapd) in Agutuba,
municipality of Iranduba, Amazonas, Brazil. The species persists in anthropized igapé (coexisting with hunting and
timber extraction), present during both flooded and low-water periods. Over 16 months, we conducted a primate census
by river transect (136 km) by canoe during flooding and by land transect (68 km) during the low-water period. We
recorded eight groups of C. unicolor (5.8 + 2.3 ind), with an average sighting rate of 9.6 ind/km?. The main global threat
to the species is hunting. In this study, interviews confirmed that primates are hunted by the local community, but that
C. unicolor was not among those species hunted. Habitat loss, fragmentation, and fire are the greatest regional threats,
driven by logging and unplanned/uncontrolled human occupation. To mitigate these effects, educational measures are
needed on the importance of primates and the conservation of flooded forests, as well as generation of employment and
income through observation and contemplation tourism.
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Resumo

Cebus unicolor (Cairara) é um primata com distribui¢do na Amazdnica Central, e classificado como Vulneravel pela
IUCN e desconhecido. Apresentamos um estudo pontual de C. unicolor em floresta inundada (igapd), em Agutuba,
municipio de Iranduba, Amazonas, Brasil. A espécie ainda persiste em uma darea de igap6 antropizado (com ¢aca e
extra¢do de madeira), ocupando-o nos periodos de cheia e vazante dos rios. Durante 16 meses, realizamos o censo
de primatas, por transecto fluvial (136 km) de canoa no periodo de cheia e por transecto terrestre (68 km) durante
a vazante. Registramos oito grupos de C. unicolor (5,8 + 2,3 ind), com taxa média de avistamento de 9,6 ind/km>. A
principal ameaga global a espécie é a caca. Neste estudo, as entrevistas confirmaram que primatas sdo cagados pela
comunidade local, entretanto, C. unicolor ndo estava entre as espécies cagadas. A perda de habitat, a fragmentagio e o
fogo sdo as maiores ameagas regionais, impulsionadas pela exploragio madeireira e ocupag¢do humana desordenada.
Para mitigar tais efeitos, sio necessarias medidas educativas sobre a importancia dos primatas e da conservagdo das
florestas alagadas, além de geragdo de renda através do turismo de observagdo e contemplagio.

Palavras-chave: Cebidae, conservagido, ecologia, ecoturismo, florestas alagadas

Introduction

The genus Cebus (Erxleben, 1777), of the family Cebidae,
includes species that occur in Central America, the Andes
and the Amazon. Across Amazonia, seven species are
found: Cebus albifrons (Humboldt, 1812), C. castaneus (I
Geoftroy, 1851), C. cuscinus (Thomas, 1901), C. kaapori
(Queiroz, 1992), C. olivaceus (I Geoffroy, 1851), C.
unicolor (Spix, 1823), and C. yuracus (Hershkovitz, 1949)
with distributions described in Spironello and colleagues
(2023). Some publications (e.g., Barnett et al., 2002, 2011,
2023; Ginani et al., 2021) consider the white-fronted

capuchin monkey that inhabits the Negro-Solimdes
interfluve to be Cebus albifrons (Humboldt, 1812; Defler
and Hernandez-Camacho, 2002). However, based on
genetic analyses Boubli et al. (2012) propose that Cebus
unicolor (Spix, 1823) should be used for the Cebus
populations present in this region. We follow Boubli et
al. (2012, 2021) in the current study.

Cebus unicolor weighs up to about 3.1 kg and has a head-
body length of 37 cm and a tail length of 45 cm (dos
Reis et al., 2015). It is native to the Amazon Basin and
is found in Brazil, Colombia, and Venezuela (Spironello
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et al., 2023). The species is classified as Vulnerable by the
IUCN, with population decline principally due to hunting
(Boubli et al., 2021); habitat loss and forest fragmentation
are also threats. Like other species of the genus Cebus,
it occupies a wide variety of habitat types throughout
its extensive range, including dry forest, flooded forest
(igap6 and vdrzea), and savanna (Defler, 1985). There are
no population data for the species, but considering other
species of the same genus, they are quite variable, with
reported group sizes ranging from 5 to 35 individuals,
home ranges from 120 to 534 ha, and densities from 2.8
to 35.0 ind/km* (Defler, 1979, 1982; Terborgh, 1983;
Iwanaga, 2004; Matthews, 2009; Jack and Campos, 2012).
The genus Cebus is omnivorous, with a wide variety of
diet items reported: fruits, arthropods (including larvae)
and vertebrates (frogs, lizards and small mammals),
leaves, seeds and eggs (insects, birds and turtles) (Defler,
1979; Terborgh, 1983; Defler and Hernandez-Camacho,
2002; Gentil et al., 2021; Barnett et al., 2023); it is also
considered an important seed disperser (Whencke and
Dominguez, 2007).

As there are few studies of Cebus unicolor, the present
study aims to provide information, albeit limited, on the
natural history and ecology of this species, including its
use of igapd, group size, population density, fruits used
for consumption, use of the ground for foraging, and
persistence in an anthropized area of an igapé forest in
the central region of the Brazilian Amazon.

Materials and Methods

Study Area

The study was conducted at Agutuba (3°05'S, 60°18'W), an
1840 ha area of igap¢ forest within Iranduba municipality,
Amazonas state, in central Amazonian Brazil. Acutuba is
an area of human-impacted igapd, lying 25 km west of
the state capital Manaus, on the right (southern) bank of
the Rio Negro (Fig. 1).

Since the 1980s, the landscape surrounding Agutuba igapé
has experienced drastic forest cover reduction. Natural
vegetation decreased from 77.3% to 21.4% between 1980
and 2021, with only 13,209 ha of forest remaining south
of Iranduba (FVA, 2014). The remaining forest is found
as isolated fragments, of which only three are larger than
1000 ha, including the 2286 ha study area of which 1840
ha (80.5%) is igapé (FVA, 2014).

Field Study

A census of Cebus unicolor was conducted as part of a
larger study on primates of the Agutuba area (Rocha et
al., 2024). Primate censuses were carried out using six
trails, line transects (Peres and Cunha, 2011) in igapé, for
the 16 months from January 2015 to April 2016 (Rocha
et al., 2024). Survey trails ranged from 1.1 to 3.5 km in
length and totaled 14 km (Fig. 1). Distances from the

mainland varied from 0 to 1000 m. As the habitat floods
seasonally, methodology varied with the flood-pulse,
with censuses conducted on foot during the low-water
season, and by canoe during flooded periods, following
Barnett (2010). Each transect was sampled twice per trail
month in the flooded season, and once per month in the
unflooded season, for 1-2 trails per day, for a total of
240 km traversed in a single year. At Aqutuba, the igapé
includes: 1) Low Igapd, characterized by herbaceous-
shrubby species, normally present at forest edges, in
natural clearings and in impacted areas; 2) Medium
Igapd, with tree species up to 20m in height, and 3) High
Igapd, with trees > 20 m in height and DAP > 5 m (Rocha,
2017). Whenever there was visual or auditory contact, we
recorded behavioral activity ad libitum (Altmann, 1974),
including any food resources being consumed and the
height of the igapo and the strata occupied within the
forest for each primate sighting record (Kasecker, 2006).

To acquire information on human-primate interactions
in the local area, we interviewed knowledgeable
community members, following methods used by other
ethnoprimatological studies (Fuentes, 2010), including the
“snowball” method when selecting informants (Davis and
Wagner, 2003; dos Santos et al., 2020; Rocha et al., 2024).
In the current study, informants were igapd residents,
people who fish, hunt and gather and use, and have contact
with the flooded forest daily. As described in Rocha et al.
(2024), we carried out semi-structured interviews with
these informants, using a combination of questions and
images of primates to enable species recognition and
confirmation and, at the same time, test the informants’
knowledge of Amazonian primates. Of the 63 interviews
obtained, 60 were used, with three interviewees excluded
because they provided unrealistic information (citing the
occurrence of primates from other biomes), so showing
lack of local primate knowledge.

We also used six camera traps during the dry season,
which lasts four months in the region, with the aim of
recording primates searching for fallen fruit foraging on
the ground.

Results and Discussion

In the Acutuba igapd, over the 16-month period we
recorded eight groups of Cebus unicolor (Fig. 1). Six
additional primate species were also observed: Alouatta
juara (Elliot, 1910), Aotus vociferans (Spix, 1823), Cacajao
ouakary (Spix, 1823), Pithecia chrysocephala (1. Geoffroy,
1850), Saimiri cassiquiarensis (Lesson, 1840) and Sapajus
macrocephalus (Spix, 1823) (see Rocha et al., 2024 for
more details). Compared to studies of Cebus in lightly
impacted igapé the average size of C. unicolor groups
in anthropized igapé (5.8 + 2.3 ind.) was similar to the
data found by Iwanaga (2004) in the igapé of nearby Jau
National Park (5.3 ind.), but differed from that reported
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by Kasecker (2006) from the Piagagu-Purus Sustainable
Development Reserve, in central Amazonas, Brazil (14.3
ind.) (Table 1).

The Cebus unicolor groups we recorded were composed
mainly of adults, with only one infant (in May) and one
juvenile (in July). The average C. unicolor sighting rate
in the Agutuba igapd was 9.6 individuals/km? This was
significantly lower than the 30 individuals/km? recorded for
Cebus albifrons in the humid forests of Colombia and Peru
(Fig. 1; Defler, 1979, 1982; Terborgh, 1983, respectively).

At Agutuba, C. unicolor used low to medium strata at
heights of 10 to 15 m, similar to those found for C. unicolor

by Kasecker (2006) in the igapé of the Piagagu-Purus
Sustainable Development Reserve.

Throughout the igapd from the igapd/terra firme interface
to islands up to 4 km away (Fig. 2), the species occupied
low to medium igapé (Rocha, 2017), moving at heights of
between 10 and 15 m, in logged mature and secondary
forest. The species was more abundant in igapd than
the robust capuchin, Sapajus macrocephalus, which was
sighted only twice, each time at the igapé-terra firme
interface, with a sighting rate of 1.5 ind/km?.

Ethnoprimatological interviews showed that primates
are hunted (n= 24 of 60 interviews, 40%), especially
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Figure 1. Study area in the igapo forest at Agutuba, Iranduba municipality, Amazonas State, Brazil, showing the distribution of survey

trails and the location of observations of Cebus unicolor.
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Table 1. Comparison of group size, distribution area, and sighting rates from studies of Cebus monkeys.

. Mean group Home Range  Sighting rate . .
Species size (ind) (ha) (ind/lm?) Country Locality Habitat Source
Jack and
C. aequatorialis 13.9 534 2.8 Ecuador West of Andes Rainforest Campos,
2012
. . El Tuparro National ~ Semideciduous ~ Defler,
Gelijas A2 120 S St Park, Vichada forest, Llanos 1979, 1982
Colombia
. 9.4 2.6 (south): Ayo,  Baixo Rio Caquetd Terra firme Palacios and
C. albifrons B Pintadillo, and Apaporis forest Peres, 2005
Capart
C. unicolor 5.3 - - Brazil Jat National Park Igapé forest Izvg?)r;aga,
) . . Terra firme Kasecker,
C. unicolor 14.3 - 10.2 Brazil RDS Piagacu Purus forest 2006
, . . , Kasecker,
C. unicolor 10.3 = 5.5 Brazil RDS Piagacu Purus  gapd forest 2006
C. unicolor 5.8 - 9.6 Brazil Iranduba, AM Igapé forest This study
C. versicolor 3.2 - 62.2 Colombia Magdalena Valley Rainforest i\f[arzsgleg
. . Terborgh,
C. yuracus 8.5 150 35.0 Peru Manu National Park  Rainforest 1983
C. yuracus 6.5 240 - Ecuador Tip Lot BRSEEE Rainforest peisliss
Station 2009
C. yuracus 5.0 - 5.2 Peru Pacaya-Samiria Rainforest Soini, 1986

National Reserve

Alouatta juara (100% of positive replies), but none of
the interviewees mentioned Cebus unicolor as a species
targeted for hunting.

We only obtained one camera trap record for Cebus
unicolor (Fig. 2). We recorded consumption of fruit from
three plant species by C. unicolor: Garcinia madruno (Kunth)
Hammel (Clusiaceae), Mollia speciosa Mart. (Malvaceae) and
Spondias mombin L. (Anacardiaceae). Individuals collected
Spondias from the igapé forest-floor during the low-water
period (Fig. 2), and Garcinia and Mollia from canopies in
the middle of the igapd during the rainy season.

In the Agutuba igapd, Cebus unicolor appears resilient to
environmental impacts (habitat loss, fragmentation and
fire), paralleling C. albifrons and C. olivaceus species known
to tolerate high habitat disturbance (Hernandez-Camacho
and Cooper, 1976; Norconk et al., 2025). Cebus seems more
able to adapt to the anthropogenic changes compared to
species such as Cacajao ouakary, sighted twice in igapé in
this 16-month study (a solitary individual and a group of
four individuals), yet abundant in Jat National Park some
220 km to the west in the same interfluve (Barnett, 2010;
Rocha, 2017; Rocha et al., 2024).

Cebus unicolor is a permanent inhabitant of the
anthropized Agutuba igapd, distributed throughout the
flooded forest during the flood and ebb periods, and is

a potential seed disperser (Whencke and Dominguez,
2007). The average group size of C. unicolor in Agutuba
is comparable to that of the protected areas of the Jau
National Park, but the sighting rate is lower than in other
areas where species of the genus Cebus have been studied,
which may mean there are a smaller number of groups
in the Acutuba population, possibly a reflection of the
anthropogenic impact.

The current study provides preliminary data on the
ecology of a species which is threatened but little studied,
with almost no prior information from igap¢ forest areas,
with most studies focusing on terra firme and considering
distribution (Gusmao et al., 2017), biogeography (Lima
et al., 2017) or phylogenetics (Ruiz-Garcia et al., 2010).
More studies are needed on Cebus unicolor population
dynamics, interspecific interactions, key resources
and relationship with igapé. Long-term studies would
increase understanding for effective conservation of the
species and associated ecosystem.

In the Agutuba region, conservation actions are needed
to promote the preservation of the species, combined
with environmental education and the development of
ecotourism to enhance local perception of the benefits
of biodiversity conservation (Vidal et al., 2024). The
involvement of local riverine community members in
igapo-based primate watching (Lebrao et al., 2021) and
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Spondias mombin

B\

Agutuba during this study: A) Spondias mombin, B) Mollia speciosa and C) Garcinia madruno.

birdwatching (De Sa Freitas et al., 2022) could furnish
an economic and sustainable alternative to logging and
hunting.
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