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Abstract

The golden-backed uacari (Cacajao ouakary) has a broad geographic range across Colombia, Venezuela, and Brazil, but
its distribution is patchy due to its reliance on specific igapd floodplain habitats adjacent to terra firme forest. Despite
this wide range, the species occurs only in fragmented pockets of suitable habitat and has previously been studied only
in minimally disturbed areas. In this study, we investigated the presence and conservation status of the golden-backed
uacari in anthropogenically impacted igapé near Manaus, Amazonas, Brazil. Over a period of 16 months, we used
semi-structured interviews and linear transect surveys to assess threats and population status. The species is not hunted,
and only 5% of respondents (n = 3 out of 60) confirmed its presence in the region. During extensive fieldwork, only two
sightings were recorded, both in the 1,840 ha fragment of igap¢ forest that lacks substantial adjacent terra firme, limiting
seasonal movements. These individuals appear to represent an isolated remnant population, likely the last of their kind
in the area. Given the ongoing loss and fragmentation of habitat, this population faces a high risk of local extinction
unless urgent conservation measures are implemented.
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Resumo

O uacari-de-costas-douradas (Cacajao ouakary) possui uma ampla distribui¢io geografica, sendo encontrado na Co-
lémbia, Venezuela e Brasil. No entanto, sua ocorréncia é restrita a bolsdes de habitat de igapé adequados, adjacentes
a terra firme, o que resulta em uma distribui¢do nio uniforme ao longo de sua area de ocorréncia. Até o momento, a
espécie havia sido estudada apenas em dreas pouco impactadas. Neste estudo, investigamos a presenca do uacari-de-
-costas-douradas em igap6s impactados por atividades humanas, nas proximidades da cidade de Manaus, Amazonas,
Brasil. Durante 16 meses, utilizamos entrevistas semiestruturadas e transectos lineares para estabelecer um perfil de
ameagcas a conservagdo da espécie. O uacari nio foi considerado alvo de caca, e apenas 5% dos entrevistados (n = 3 de
60 entrevistas validas) relataram sua presenca regional. Ao longo da pesquisa de campo, obtivemos apenas dois registros
visuais da espécie. As observagdes ocorreram em um fragmento de igap6 de 1.840 ha com pouca terra firme adjacente
para migracdo sazonal. Esses individuos encontram-se isolados em escala da paisagem, sendo provavelmente os tltimos
sobreviventes locais da espécie. Diante da continua perda e fragmentacéo do habitat, essa populagéo corre sério risco de
extingdo local em um futuro préximo, caso nio seja implementado nenhum plano de conservagio da espécie.

Palavras chave: conservagio, ecologia da paisagem, fragmentacéo, Pitheciidae, uacaris

Introduction

Landscape Ecology has two central dimensions: an eco-
logical one, emphasizing the spatial context of ecological
processes and their importance for biological conserva-
tion, and a geographical one, which studies the impact
of human activities on regional landscapes (Metzger,
2001). For primate conservation, knowledge of the eco-
logical and geographical themes of landscape ecology is

invaluable. These elements can be especially important
when species have broad geographical ranges but are not
evenly distributed within them, being instead restricted
to pockets of suitable habitat (Pita et al., 2013).

The golden-backed uacari (Cacajao ouakary) has a wide
geographic distribution, being found in Colombia, Vene-
zuela, and Brazil. However, its occurrence is restricted to
seasonally flooded riparian forests (igapd) with adjacent
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areas of terra firme (never-flooded forest) and therefore
does not occur uniformly throughout its range. Accessi-
bility to these habitats also plays a critical role in its pres-
ence. For instance, the golden-backed uacari appears to
be absent from all river islands in Anavilhanas National
Park, despite the presence of extensive igapé formations
(Ferreira Neto et al., 2021). These islands are separated
from the continental riverbanks by large areas of open
water.

The lack of homogeneity in the distribution of a species
hinders conservation strategies and increases the risk of
local extinctions (Michalski and Peres, 2005). Further-
more, although the human impacts of selective logging
and habitat fragmentation have been well documented
for primates in non-flooded Amazonian forests (Marsh,
2013), these aspects have been little studied in igapé for-
ests, where uacaris are found (Myster, 2018).

For the present study, we focused specifically on igapd, a
habitat of fundamental importance for the golden-backed
uacari (Barnett et al., 2015). Igapd is a forest seasonally
flooded by rivers with waters poor in inorganic nutrients
but rich in tannins and organic acids (Junk et al., 2015),
with marked seasonal pulses in fruit availability (Parolin
etal., 2002). In igapd forests, many tree species are water-
dispersed (Correa et al., 2015a), and these seeds tend to
accumulate in large floating mats (Antunes et al., 2019).
They are subject to intense predation both while float-
ing (Correa et al., 2015b) and later, when they germinate
and sprout during the dry season (Antunes et al., 2019).
Although it is primarily a seed predator, Cacajao ouakary
also plays an important role as a seed disperser for spe-
cies such as Escheweilera tenuifolia (Lecythidaceae), Du-
roia velutina (Rubiaceae), Inga rhynchocalyx (Fabaceae)
and Macrolobium acaccifolium (Fabaceae) (Barnett et
al., 2012), which are dominant in regional igap¢ forests,
along with species of the genera Micropholis and Pouteria
(Sapotaceae) (Barnett et al., 2015).

The specialized diet of Cacajao ouakary, consisting of
hard-shelled fruits (Barnett et al., 2013), together with
its seasonal movements between habitats in search of
resources (Barnett, 2010), make the species particularly
vulnerable to anthropogenic impacts, hinder conserva-
tion strategies and increase the risk of local extinctions
(Michalski and Peres, 2005).

In Brazil, the area inhabited by Cacajao ouakary is bound-
ed to the south by the Solimées and Japura rivers. The
western extension of its range is bounded by the Apapo-
ris River and the La Macarena Mountains in Colombia,
while the northern limits occur near the Guaviare River
in Colombia, the Negro River, the Cassiquiare Canal, and
the Orinoco River in Brazil and Venezuela (Boubli et al.,
2008; Bertuol, 2015) (see Fig. 1). The taxonomic nomen-
clature has varied over time, but recent biogeographic,
morphological, and molecular evidence supports the use

of C. ouakary for populations south of the Negro River
(Ferrari et al. 2014; Dias da Silva et al., 2020; Tomanek
et al., 2020).

Cacajao ouakary is strongly associated with flooded for-
ests (igapé and vdrzea—its equivalent in white waters:
Junk et al., 2015) and has never been recorded in dry
forests more than 5 km away from flooded forests (De-
fler, 2001). However, terra firme forest is a fundamental
resource for the species, as it is phenologically distinct
from igapd, thus providing complementary food resourc-
es at times of the year when these are scarcer in igapd
(Barnett, 2010; Barnett and Jucd, 2018). Due to its wide
distribution, the species is listed by the IUCN, as well as
in Brazil (MMA/ICMBio, 2018), as Least Concern (Bou-
bli et al., 2021), but highly vulnerable to anthropogenic
action. Until now, this species has only been studied in
areas with little impact. Identifying the factors that drive
regional extinctions in areas most affected by anthropo-
genic change is essential. For this reason, we studied C.
ouakary in anthropogenically impacted igapé.

To assess the impacts of human disturbance on a popula-
tion of uacaris, in this study: (i) we estimated the extent
of recent habitat fragmentation at the landscape scale
(over the last 40 years); (ii) we interviewed local infor-
mants about the presence and hunting of uacaris; (iii)
we surveyed the igapd habitat to assess uacari densities;
and (iv) we assessed the presence of threats and habitat
modifications that compromise the species’ long-term
survival. This allowed us to estimate the degree of current
human influence and the effects of management on the
regional landscape, as well as the extent of uacari popula-
tion isolation at the local and regional spatial levels.

Materials and Methods

Study area

The study was conducted in the locality of Agutuba
(3°05'S, 60°18'W), an area of approximately 1,840 ha of
igapé forest in the municipality of Iranduba, 25 km west
of Manaus, in the state of Amazonas, Brazil. The area is
situated on the right (south) bank of the Rio Negro (Fig.
1), in the easternmost portion of the Negro/Solimoes
interfluve. Agutuba is an igapd area impacted by humans,
located in the Manaus Metropolitan Region (RMM) and
lying at the easternmost point of the known distribution
of Cacaajo ouakari (Fig. 1). In general, as in Agutuba, the
igapé has three main forms: 1) Low igapd, characterized
by herbaceous and shrubby species, usually present at the
edges of the forest, in natural clearings, and in impacted
areas; 2) Medium igapd, with tree species up to 20 m in
height; and 3) High igapd, with trees > 20 m in height and
DBH > 5 m (Rocha, 2017).

The study area is one of only three remaining forest frag-
ments larger than 1,000 ha in the southern half of the mu-
nicipality of Iranduba and is part of the Environmental
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Protection Area of the Right Bank of the Rio Negro
(APAMDRN), a region covering 461,740.67 ha that was
created in 1995 (Braga, 2016). An Environmental Protec-
tion Area (APA) allows for human occupation, but only
in a sustainable manner (MMA, 2000), which has not
been the case in the Agutuba igapd, an area that has been
intensively exploited for decades, a situation that wors-
ened after the construction of the Rio Negro Bridge at
the end of 2011 (Ramos, 2015). Deforestation has been
increasing due to real estate speculation and tourism,
both of which are unplanned and disregard the impacts
on the landscape, biota, and ecosystem services (FVA,
2014; Ramos et al., 2018), including the igapé (Kanai and
Schindler, 2019).

The municipality of Iranduba is a ceramics-producing
region (Pinheiro, 2015), where human occupation dates
back to at least the 7th and 8th centuries (Torres and
Pereira, 2007), representing 14 centuries of natural re-
source exploitation by humans, as illustrated by the fifteen
archaeological sites at Lago Limdo (Moraes, 2006). This
includes potential evidence of non-human primate hunt-
ing by indigenous inhabitants (Roosevelt et al., 2002), as
well as deforestation to provide charcoal for kilns.

In the last two decades, government-supported devel-
opment projects in the area have included the Urucu-
Coari-Manaus gas pipeline (Menezes, 2011) and the Rio
Negro Bridge (Ramos, 2015), with powerful impacts on
the socioeconomic and environmental dynamics of the
municipality (Ribeiro et al., 2012; FVA, 2014; Kanai and
Schindler, 2019). Economic development has brought
with it environmental degradation, including an increase
in deforestation (FVA, 2014). By March 2014, 605,000 ha
of forests had been lost in the MMR, equal to 6% of the
total area. While 81% of Iranduba municipality is offi-
cially listed as protected land (the highest percentage in
the MMR), some 21% of its area was deforested by 2013
(FVA, 2014). This means that at least 2% of deforestation
occurred within protected areas.

Census

Primate censuses were conducted using linear transects
(Peres and Cunha, 2011), consisting of six trails ranging
from 1.1 to 3.5 km in length, with a total coverage of 14
km (Fig. 2). To include as many microhabitats and flood
durations as possible, and thus maximize representative-
ness, these were distributed at distances from the main-
land ranging from 0 to 1000 m. To minimize the effects
of sampling dependency, the transects were at least 1 km
apart or separated by a river (a likely geographical bar-
rier; Mourthé et al., 2022). The transects were surveyed
in the morning (7 a.m. to 12 noon) and afternoon (12
noon to 5 p.m.) for 16 months between January 2015
and April 2016. The effort per transect was varied to
standardize coverage per km, and the order was varied to
avoid temporal bias. Research activities were interrupted

during rainfall. No night censuses were conducted. As
the habitat is seasonally flooded, the methodology var-
ied according to the flood pulse; during the low water
season, censuses were conducted on foot, but by canoe
during flooded periods, following Barnett (2010). The
transects were conducted with two samples per month of
trails during the flood season and one sample per month
of trails during the non-flood season, and 1-2 trails per
day, for a total of 240 km during the study. Whenever
there was visual or auditory contact with primates, we
recorded the type of detection, species, abundance, date
and time, meteorological data, perpendicular distance
from the center of the group or subgroup (using a Bush-
nell 6x24 rangefinder), behavioral activity (ad libitum),
and food resource.

Ethnoprimatology

Following previous ethnoprimatology studies (Fuentes,
2010, 2012), we used the snowball method to select in-
formants by reference groups, a method widely used to
document local ecological knowledge (dos Santos et al.,
2020) that uses recommendations from one informant to
select the next interviewee. The net result is a series of
well-connected informants in the community and com-
munity leaders with strong communication skills and
local knowledge about their territory (Davis and Wagner,
2003). In this study, the informants were residents of
the igapd, people who fish, hunters, and gatherers who
use and have daily contact with the flooded forest. We
conducted semi-structured interviews with informants
from the riverside community, using a combination of
questions and images of primates to confirm species
recognition and, at the same time, test the informant’s
knowledge of Amazonian primates. Of the 63 interviews,
60 were considered valid. Three were excluded because
the interviewees provided unrealistic information (con-
firmation of the occurrence of primate groups from an-
other biome), demonstrating a lack of knowledge about
local primates.

Land-use changes

Data on land use changes were obtained from a study
conducted by the Vitéria Amazonica Foundation on de-
forestation in the municipality of Iranduba (FVA, 2014),
located in the eastern part of the Negro-Solimédes inter-
flux and including the study site (Fig. 3).

Historical landscape data analysis revealed a drastic
reduction in the forest over the past four decades; with
natural vegetation decreasing from 77.3% to only 21.4%
between 1980 to 2021 (Fig. 3), so that only 13,209 ha of
forest remains in the south of Iranduba municipality (Fig.
4). This mostly occurs in isolated fragments, of which
only three were larger than 1000 ha, including our study
area (2286 ha, 1840 ha of which was igapd). All habitat
on the southern bank of the Rio Negro was igapé (Fig. 4).
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Figure 1. Geographical distribution map for Cacajao ouakary, showing this study’s record in the context of other historical records in

the Brazil, Colombia and Venezuela.

Results

The current study involved 960 census hours of fieldwork
over a period of 16 months. During this period, we had
204 encounters with primate groups of seven species:
Alouatta juara, Aotus vociferans, Cacajao ouakary, Cebus
unicolor, Sapajus macrocephalus, Saimiri cassiquiarensis,
and Pithecia chrysocephala. Of these, only two of the
groups observed were of uacaris (0.98% of all primate
encounters). In both cases individuals were seen within
the lower canopy of an igapd tree, approximately 150 m
from the interface between the igapé with terra firme
forest (Fig. 1). The first record (3°06'18"S, 60°17'36"W)
was of a single individual resting in a 5m-tall Eschweilera
tenuifolia tree, and the second (3°05'54"S, 60°16'32"W)
was of a group of four individuals foraging in an 8m-tall
Swartzia laevicarpa (Fabaceae) tree, on pods containing
immature seeds (Table 1).

Of a total of 60 interviews, 5% (n = 3) reported the pres-
ence of uacaris in the region. However, while 43% (n =
26 records) of respondents reported hunting, or having
hunted primates (mainly Alouatta juara), uacaris were
not cited as a food or hunting resource. In relation to the
forest tree species most used and felled in the igapé for
wood, interviewees cited: Calophyllum brasiliense (Ca-
lophyllaceae), Couratari guianensis (Lecythidaceae) and
Ocotea cymbarum (Lauraceae) (Table 1).

Discussion and Conclusions

Considering all known records of Cacajao ouakary to
date, our observations are among the easternmost docu-
mented and also among the closest to the city of Manaus.
Notably, these are the only records from a fragmented
and anthropogenically disturbed area. The proximity to
Manaus makes this study the first to report the presence
of uacaris in a heavily impacted igap¢ forest, in contrast
to previous studies (e.g., Barnett, 2010), which were con-
ducted in relatively undisturbed habitats. A specimen
was collected in the municipality of Manacapuru in 1932
(Hershkovitz, 1987), but by the late 1980s, the species
was considered extinct in the Lower Rio Negro region
(Barnett and da Cunha, 1989). Our findings, however, in-
dicate that while the species is rare in the region, it is not
extinct. According to field evidence and ethnobotanical
interviews, deforestation in the study region is a daily
activity, with selective cutting of large species of high eco-
nomic value (Table 1). As a result, the uacari population
at Agutuba appears to have become extremely reduced,
compared to reports of transect-based surveys elsewhere
in the interfluve; for example, while the current study
made two sightings of this primate in a 16-month period
(960 hours), studies at Jad National Park, a site with low
human impact, recorded five groups in 25.5 hours and
nine groups in 168 hours (Barnett et al., 2005). Moreover,
at Jau groups commonly varied between 7-40 individuals,
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Figure 2. Study area at Igapé of Agutuba, Iranduba Municipality, Amazonas state, Brazil, showing the system of six trails used during
field surveys. Circles indicate locations where golden-backed uacaris (Cacajao ouakary) were visually recorded.

Table 1. Botanical species used by humans (for wood) and uacaris (for food).

Family Botanical Species Local name Wood use Food resource used by uacaris
(1r?terv1ews, My Bargett (?0%0) [mcludes. cher
this study) species within these families]
Calophyllaceae  Calophyllum brasiliense  Jacaretiba X X
Fabaceae Swartzia laevicarpa Saboarana X X X
Louro-Ina-
Lauraceae Ocotea cymbarum muf X Endlicheria chalisa
Couratari cf. stellata
Lecythidaceae  Cowuratari guianensis Tauarf X
Couratari cf. tenuicarpa
Eschweilera tenuifolia ~ Macacarecuia X X
Sapotaceae Manilkara spp. Magaranduba  x Manilkara bidentata

with over 100 animals being recorded together on occa-
sions (Barnett et al., 2005), while in this study no more
than four animals were seen together. Additionally, in
Jat, uacaris are one of the most common primates, often
constituting some 50% of group sightings (Barnett et al.,
2002), whereas in the current study, they represented
less than 1% of total primate encounters. At Jau National

Park, a site some 220 km upriver from Agutuba, uacaris
had a density of 10 ind/km?* (Barnett et al., 2002; Barnett,
2010), values similar to populations on the Rio Apapo-
ris in Colombia (Defler, 2001; Barnett et al., 2013). The
lower encounter rates and smaller group sizes recorded
in Agutuba indicate a sharply declining population. This
may be due to hunting pressure in the past, as well as
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Figure 3. Forest remnants of the municipality of Iranduba (divided into North and South sectors)
between 1980 and 2021 (FVA, 2014). The study area is in the South Sector (study site circled in
black), the municipal portion that borders Manaus, therefore the most anthropized area.
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Figure 4. Forest remnants of the municipality of Iranduba sector South (FVA, 2014), showing the size of the study area
(2286 ha) and the other largest forest remnants in the region.




Neotropical Primates 30(1), June 2024

current deforestation of the igapé and fragmentation of
the adjacent terra firme forest. Therefore, protecting not
only the flooded forest but also its interconnectivity with
the terra firme forest appears to be critical for the survival
of this primate.

Indeed, habitat loss may have an especially acute impact
on uacaris as groups are known to migrate between terra
firme and igapé forests seasonally, tracking fruit avail-
ability (Barnett et al., 2018; Barnett and Jucd, 2018). An
inability to do this, combined with the removal of fa-
voured fruit species (e.g. Magaranduba, Manilkara spp.,
Sapotaceae) via selective logging, may greatly restrict the
capacity of remaining igapé to support this primate in
viable populations (Barnett, 2010). Additionally, habi-
tat fragmentation of igapé impacts both emigration of
survivors and immigration of new individuals. The oc-
currence of circumscribed areas of igapé and no access
to terra firme to offset seasonal dearth in fruit availabil-
ity in igapd, may account for the absence of uacaris on
the seasonally-flooded river islands that comprise the
Anavilhanas Archipelago upstream of Manaus on the Rio
Negro (Ferreira Neto et al., 2021). This form of complex
dependency underscores the vulnerability of migratory
species, even when the movements occur at a local level
(McLeman and Hunter, 2010). Recently criminal forest
fires in the region have also impacted and aggravated this
scenario (personal observation).

The presence of these multiple drivers leading to the
decline of the regional uacari (Cacajao ouakary) popu-
lation, means that the individuals at Agutuba are likely
the last survivors of the species locally. Accordingly, we
recommend that the study area should be reassessed and
recategorized as a conservation unit of a more restricted
category, forming a zone of ecological corridors connect-
ed to the Jau National Park to guarantee the conservation
of uacaris and other species seasonally or permanently
dependent on the regional igapé forest ecosystem. This
reassessment and recategorization would include the re-
maining forests in the APAMDRN protected area which
form part of the Central Amazon Corridor and are also
a core area of the Central Amazon Biosphere Reserve
(Queiroz, 2005) and the core area of the Biosphere Re-
serve (Almeida, 2014). We must intensify faunal and flo-
ristic surveys and impact assessments of existing protect-
ed areas, as well as currently unprotected flooded forest
remnants in the lower Rio Negro. In addition, these areas
are a vital source of fisheries protection (Araujo-Lima
et al., 1998), reinforcing the importance these areas for
wildlife conservation and the self-sufficiency of regional
riverine communities.
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