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Abstract: Titi monkeys comprise the most diverse species group of Neotropical primates, with 34 currently recognized.  Some 
are now threatened by deforestation for agriculture, and by forest fragmentation and major infrastructure projects. The identifica-
tion and mapping of the Plecturocebus species ranges in the Amazon in particular has become a strategic issue for their conser-
vation.  Our surveys were concentrated in the southwest of the state of Pará, Brazil, within and around two protected areas: (1) 
the Tapajós-Arapiuns Extractivist Reserve; and (2) the Amazônia National Park.  These areas are located on the left bank of the 
Rio Tapajós and form a mosaic of 17,624.088 km².  From 2008 to 2018, we obtained data on the occurrence of titi monkeys in 
these areas through: a) inventories for management plans; b) an in situ biodiversity monitoring protocol/ICMBio; c) the project 

“Primates in Amazon Protected Areas/ICMBio;” and d) studies of museum collections.  The presence of Plecturocebus on the left 
bank of the Rio Tapajós has been known for more than 100 years.  Emilie Snethlage (1868−1929) collected two specimens in 1917 
that were identified as Callicebus moloch hoffmannsi.  One is now in the Museu Paraense Emílio Goeldi (MPEG), Belém, and the 
other is in the Museu Nacional (MN), Universidade Federal do Rio de Janeiro.  Examining these specimens, it was apparent that 
the first is P. baptista (MPEG) and the second is Plecturocebus hoffmannsi (MN).  We present here 20 records of Plecturocebus 
spp., 12 for P. hoffmannsi (Thomas, 1908), and eight for P. baptista (Lönnberg, 1939).  These new records for P. baptista place 
it on the left bank of the Rio Tapajós.  The sympatry recorded between these species highlights the importance of the Amazônia 
National Park and the Tapajós-Arapiuns Extractivist Reserve for the conservation of Amazonian primates.
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Resumo: Os zogue-zogues compreendem o mais diverso grupo de espécies de primatas neotropicais, com 34 reconhecidas atual-
mente.  Alguns estão ameaçados pelo desmatamento para agricultura, a fragmentação florestal e os grandes projetos de infraestru-
tura.  A identificação e mapeamento das espécies de Plecturocebus na Amazônia, em particular, tornou-se uma questão estratégica 
para sua conservação.  Nossas pesquisas foram concentradas na região sudoeste do estado do Pará, no interior e entorno de duas 
áreas protegidas: (1) Reserva Extrativista Tapajós-Arapiuns; e (2) Parque Nacional da Amazônia.  Essas áreas estão localizadas 
na margem esquerda do Rio Tapajós e formam um mosaico de 17.624,088 km².  De 2008 a 2018, obtivemos dados sobre a ocor-
rência de zogue-zogues nestas áreas por meio de: a) inventários para planos de manejo; b) protocolo de monitoramento in situ da 
biodiversidade/ICMBio; c) projeto “Primatas em Áreas Protegidas da Amazônia/ICMBio”; e d) estudos de coleções de museus.  A 
presença de Plecturocebus na margem esquerda do Rio Tapajós é conhecida há mais de 100 anos.  Emilie Snethlage (1868−1929) 
coletou dois espécimes em 1917 que foram identificados como Callicebus moloch hoffmannsi.  Um está no Museu Paraense 
Emílio Goeldi (MPEG), em Belém, e o outro no Museu Nacional (MN), Universidade Federal do Rio de Janeiro.  Examinando 
estes espécimes, ficou claro que o primeiro é P. baptista (MPEG) e, o segundo, Plecturocebus hoffmannsi (MN).  Apresentamos 
aqui 20 registros de Plecturocebus spp., sendo 12 de P. hoffmannsi (Thomas, 1908) e oito de P. baptista (Lönnberg, 1939).  Novos 
registros de P. baptista o situaram na margem esquerda do Rio Tapajós.  O registro de simpatria entre essas duas espécies destaca 
a importância do Parque Nacional da Amazônia e da Reserva Extrativista Tapajós-Arapiuns para a conservação dos primatas 
amazônicos.

Palavras-chave:  Zogue-zogue, mapeamento, áreas protegidas, simpatria, conservação
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Introduction

Titi monkeys occur in the tropical forests of the Amazon 
and Orinoco basins, extending southwards to the Paraguay 
and Paraná rivers and the Brazilian Atlantic Forest (Hersh-
kovitz 1988; Printes et al. 2013). Kobayashi and Langguth 
(1999) and Van Roosmalen et al. (2002) recognized five spe-
cies groups, then all in the genus Callicebus: the cupreus, 
donacophilus, moloch, and torquatus groups in the Amazon 
and Orinoco basins, and the personatus group in the Atlantic 
forest and Caatinga of southeastern and northeastern Brazil, 
respectively.  Following a molecular phylogenetic study, 
Byrne et al. (2016) divided the titi monkeys into three genera: 
1) Cheracebus Byrne et al. 2016, in the Orinoco, Negro 
and upper Amazon basins (torquatus group); 2) Callicebus 
Thomas, 1903, in the Atlantic Forest (personatus group); 
and 3) Plecturocebus Byrne et al., 2016, in the Amazon and 
Orinoco basins and the Chaco region (cupreus, donacophilus 
and moloch groups).  Byrne et al. (2016) and Carneiro et al. 
(2016) found that the cupreus and moloch groups were not 
monophyletic, and all species of the two formerly recognized 
groups were reassigned to the moloch group.

A number of Amazonian titis are threatened by defores-
tation for agriculture, by forest fragmentation, and by major 
infrastructure projects, such as highways and hydroelec-
tric dams.  Regarding this last threat, the boundaries of the 
Amazônia National Park and six other protected areas have 
been modified to guarantee the reservoir of the proposed 
São Luiz do Tapajós hydroelectric power plant in the state 
of Pará, Brazil (Federal Law n° 12.678/12).  Formerly pro-
tected primate populations have thus been placed in danger.  
As such, the correct identification and mapping of the range of 
the Plecturocebus species present on the margins of the Rio 
Tapajós have become strategic issues for their conservation, 
and important for the assessment of the extinction risk and 
conservation status of these species.

In this study, we provide new records on the occurrence 
of populations of Plecturocebus species on the left bank of 
the Rio Tapajós in and near the two federal protected areas, 
and assess whether the populations surveyed belong to one, 
or more than one, species.

Methods

Study area
Surveys focused on the southwest of the state of Pará, 

Brazilian Amazon, in and around two protected areas: the 
Tapajós-Arapiuns Extractivist Reserve and the Amazônia 
National Park  These areas are located on the left bank of the 
Rio Tapajós and form a continuous mosaic of 17,624.088 km² 
(Fig. 1). 

The vegetation of the Tapajós-Arapiuns Extractiv-
ist Reserve (677,513 ha, created in 1998), is mainly dense 
ombrophilous forest, with some areas of savanna.  Charac-
teristic tree species of the region include: Tatajuba (Bagassa 
guianensis), Angelim-vermelho (Dinizia excelsa), Jatobá 

(Hymenaea courbaril), and Maçaranduba (Manilkara huberi).  
Twenty-seven mammal species have been recorded there, dis-
tributed in 16 families and seven orders.  The most diverse 
orders were Primates and Rodentia, followed by Cingulata, 
Carnivora, Artiodactyla, Pilosa and Perissodactyla (Brazil 
2014a).

Created in 1974, the Amazônia National Park was the 
first national park created in the Brazilian Amazon.  It pro-
tects numerous tributaries of the Tapajós and Amazonas, and 
is habitat for a number of otherwise threatened species, such 
as Panthera onca, Puma concolor, Tapirus terrestris, Atelo-
cynus microtis, Speothos venaticus, Guaruba guarouba, and 
more than 10 primates (including Alouatta nigerrima, Pithe-
cia mittermeieri, Chiropotes albinasus, Saimiri ustus, and 
Plecturocebus hoffmannsi) (Oliveira et al. 2016).  Relevant 
information on these protected areas is summarized in Table 1.

These two protected areas, and others in this region, are 
managed by the Chico Mendes Institute for the Conservation 
of Biodiversity (Instituto Chico Mendes de Conservação da 
Biodiversidade – ICMBio), an autarchy of the Brazilian Min-
istry of Environment, and are in different degrees of imple-
mentation.  They still face major conservation problems, such 
as deforestation and hunting, which have their origin in the 
struggle for land, the poverty of the local populations, and the 
lack of integrated public policies (Oliveira et al. 2016; Buss 
et al. 2017; Printes 2017).

Data collection 
From 2008 to 2018, we obtained data on the occurrence 

of titi monkeys in and around these protected areas through: 
(a) inventories for management plans; (b) an in situ biodiver-
sity monitoring protocol/ICMBio; (c) the project “Primates in 
Amazon Protected Areas/ICMBio (PUCA)”; and (d) studies 
of museum collections.  Except for this last, they involved 
surveys for primates at sites of their probable occurrence.

Surveys for the management plan of the Tapajós-Arapiuns 
Extractivist Reserve were carried out along 5 km of newly-cut 
census transects.  Rapid Assessment Program (RAP) sam-
pling was performed on existing, non-linear, and less exten-
sive trails.  Reconnaissance surveys focused on obtaining as 
many records as possible in a short period of time.  Active 
searches for animals were conducted in the morning (07:00 to 
11:00) and afternoon (15:30 to 18:00) using 8×40 binoculars.

An inventory was carried out in the Amazon National 
Park using the “In situ Biodiversity Monitoring Protocol / 
ICMBio for Federal Protected Areas.”  The biological indica-
tors used in the ICMBio Monitoring Protocol program fol-
lowed the outcome of a series of specialized workshops and 
a literature review (Brazil 2014b).  We took into account the 
quality of the biological data (Costa-Pereira et al. 2013).  Four 
major taxonomic groups were selected: (1) woody plants; (2) 
medium and large mammals; (3) some groups of birds; and 
(4) fruit-feeding butterflies.  The sample unit for medium and 
large mammals, which included primates, consisted of a linear 
transect of 5 km.  Two new linear transects were opened in the 
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Figure 1. New records of Plecturocebus baptista and P. hoffmannsi in the central Brazilian Amazon. The numbered locations for P. hoffmannsi are listed in 
Table 2 and those for P. baptista in Table 3. The range extensions of the species are those officially known so far, provided by the Centro Nacional de Pesquisa e 
Conservação de Primatas Brasileiros (CPB) of the Instituto Chico Mendes de Conservação da Biodiversidade (ICMBio), Brazil. 

Tables 
 
Table 1. Characteristics of the two protected areas included in the survey – the Amazônia National Park and the Tapajós-Arapiuns 
Extractivist Reserve. 

Name Created Municipalities/States Uses allowed 

Tapajós-Arapiuns Extractivist Reserve 
(677,513.2 ha) 6 November 1998 Santarém and Aveiro/Pará 

Sustainable use of natural 
resources, subsistence farming 
and raising of small animals 

Amazônia National Park 
(1,084,895.6 ha) 19 February 1974 Maués/Amazonas; Aveiro 

and Itaituba/Pará  
Research, environmental 
education, tourism 
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Amazon National Park between May and September 2017.  A 
5-km continuous stretch was also selected along a trail that 
was already used for sustainable tourism in the Park.  A biodi-
versity monitoring campaign was conducted in this protected 
area from 5−15 November 2017.  Each track was covered by 
two observers walking at a speed of 1 to 1.5 km, every day, 
for 4 to 5 hours.  The distance surveyed by this method was 
150 km.

The Primates in Protected Areas of the Amazon/ICMBio 
project, which included the Amazon National Park, was a 
compilation of information on the occurrence of primates 
from bibliographical references, semi-structured in situ inter-
views and direct observations.  A protocol for casual encoun-
ters in the wild was also used (Vidal et al. 2012). Surveys 
were carried out in the early morning and early afternoon.  
This method involved the use of four trails, three of which 
were 5 km, the same as the ICMBio Monitoring Protocol, 
covered over 10 days, and the fourth was 4 km, surveyed for 
5 days.  The trails were walked at a speed of 1.5 km/h, and the 
species, the number of individuals, the perpendicular distance 
from the trail and coordinates of each sighting were recorded.  
The distance covered was 170 km.  In some localities near to 
the Amazonia National Park, we used a Plecturocebus titi-call 
playback to confirm old records or reports. 

We examined specimens labeled as Callicebus moloch 
hoffmannsi and Callicebus sp. in the collections of the Museu 
Paraense Emílio Goeldi (MPEG) and the Museu Nacional, 
Universidade Federal do Rio de Janeiro (MN)—the insti-
tutions where the German ornithologist Emilie Snethlage 
(1868–1929) worked.

Results and Discussion 

Hershkovitz’ (1990) appraisal of the evidence for the 
range of P. baptista revealed that it was known only from 
the Lago do Baptista (type locality) and the nearby Lago do 
Tapaiuna on the island of Tupinambaranas of the lower Rio 
Madeira.  He suggested the possibility to that it could “extend 
from between [the] east bank [of the] lower Rio Madeira and 
west bank [of the] Rio Canumã from about 5°16'S, 59°45'W, 
northward through the chain of paranás to [the] Rio Ama-
zonas near Parintins, Amazonas, Brazil.” (p.54).  Van Roos-
malen et al. (2002) extended its range to the west bank of Rio 
Uíra-Curupá forming an enclave population in the interfluve 
of the Rio Uíra-Curupá and lower Rio Andirá.  They reported 
P. hoffmannsi nearby, to the east, along the Rio Mamurú (see 
map Fig. 1).

Hershkovitz (1990) and Van Roosmalen et al. (2002) 
overlooked specimens of Plecturocebus collected by the 
German ornithologist Emilie Snethlage on the left bank of the 
Rio Tapajós near Itaituba, Pará.  During a scientific expedition 
carried out along the Rio Tapajós, Snethlage collected a speci-
men, a male, obtained in the town of Vila Braga, municipality 
of Itaituba, on 24 July 1917.  It was deposited in the Emílio 
Goeldi Museum, and was identified as Callicebus hoffmannsi 

(Fig. 2).  Snethlage collected another specimen, also male, in 
the same locality on 8 February 1917 that was identified as 
Callicebus moloch hoffmannsi.  It was deposited in the Museu 
Nacional (MN), Rio de Janeiro (Accession No. 2472, Fig. 3).  
Although time has undoubtedly affected the pelage coloration, 
comparing these two specimens, it is possible to see that the 
first (Fig. 2) conforms to Lönnberg’s (1939) description of P. 
baptista and the second (the MN specimen, Fig. 3) is what 
would now be called Plecturocebus hoffmannsi.

The coordinates registered in the Accessions Book of the 
MPEG for Vila Braga, Itaituba, Pará (4°25'00"S, 56°17'00"W) 
give a point inside the Amazônia National Park on the left 
bank of the Rio Tapajós, and currently inaccessible by road 
or river.  Thirty-five kilometers away, however, is the village 
known as Vila Braga.  Our team visited Vila Braga on 22 
February 2018 via the Transamazon highway (BR 230) and a 
secondary access road.  An informant there took us to a cem-
etery where there were tombstones as old as 1801 and 1806, 
showing that Vila Braga already existed in the early 19th cen-
tury.  It was an important port for the rubber trade.  We car-
ried out playback sessions in forests adjacent to Vila Braga 
and obtained responses from five groups, which we were able 
photograph (Fig. 4), confirming the persistence of Plecturoce-
bus sp. in the region (04°25'58.5"S, 56°16'36.8"W). 

The first indication of the presence of P. baptista in this 
region was a photograph taken in May 2014 along the Trans-
amazon Highway (BR 230) (Fig. 5).  In July 2017, a dead 
titi was found on the highway, in the section where the road 
cuts across the protected area (km 95, BR 230, 4°27'47.97"S, 
56°17'2.82"W).  It was sent to the Museu Goeldi (reserve 
number MPEG-45623), and identified as P. baptista by José 
de Sousa e Silva Júnior.  Still in July 2017, the team returned 
to the site of the 2014 photographic record.  There, playback 
along sections of the Transamazon Highway, resulted in 
sightings and photographic confirmation of the existence of 
P. baptista in the region.  In November 2017, another seven 
P. baptista records were obtained in the Amazônia National 
Park (Table 3).

On the same survey transects where P. baptista had been 
recorded, we obtained five records of P. hoffmannsi (Fig. 6; 
see Table 2 and the map Fig. 1).  Plecturocebus baptista was 
also recorded in a locality known as Vila Rayol, 5 km from 
Amazônia National Park (Fig. 7).

Regarding the use of playback, it was observed that the 
P. hoffmannsi and P. baptista that occur on the left bank of 
the Rio Tapajós responded to calls of P. moloch, the species 
that occurs in the right bank.  Plecturocebus hoffmannsi and P. 
baptista on the left bank of the Tapajos did not respond, how-
ever, to the recordings of the calls of their own species, made 
in different groups, in the same place.  This is in agreement 
with the well-established use of titi loud calls in territorial 
defence (Robinson et al., 1981). 

The combined methods reported here provided 20 records 
of titis in the study area: 12 for P. hoffmannsi (Thomas, 1908) 
and eight for P. baptista (Lönnberg, 1939).  The records for 
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Figure 3. Specimen collected by E. Snethlage from Vila Braga, Itaituba, Pará, 
Brazil, on 8 February 1917, and identified as Callicebus moloch hoffmannsi. 
Deposited in the collection of the Museu Nacional, Universidade Federal do 
Rio de Janeiro (No. 2472). Photographs by João Alves de Oliveira.

Figure 4. Plecturocebus sp. in the vicinity of Vila Braga, Itaituba, Pará 
(04°25'58.5"S, 56°16'36.8"W). Photographs by Gilberto Nascimento Silva. 

Figure 2. Specimen collected by E. Snethlage from Vila Braga, Itaituba, 
Pará, Brazil, dated 24 July 1917, and identified as Callicebus hoffmannsi. 
Deposited in the Museu Paraense Emílio Goeldi (No. S 181). Photographs by 
Adriano Oliveira Maciel.

Figure 5. Plecturocebus baptista in Amazônia National Park (4°38'39.89"S, 
56° 35'1.53"W), May 2014. Photograph by Gilberto Nascimento Silva.

Figure 6. Plecturocebus hoffmannsi in Amazônia National Park (04°28'42"S, 
56°17'25 W), 23 September 2017. Photograph by Gilberto Nascimento Silva.

Figure 7. Plecturocebus baptista at Vila Rayol (04°27'51.6", 56°16'04.6"), 7 
November 2017. Photograph by Renata Bocorny de Azevedo.
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P. hoffmannsi were obtained between 2008 and 2018 (Fig. 1; 
Table 2) and for P. baptista in 2017 (Fig. 1; Table 3).

Conclusions 

The occurrence of P. baptista in the municipality of Itai-
tuba, Pará, on the left bank of the Rio Tapajós, extends its 
geographical distribution, cutting the supposed range of P. 
hoffmannsi from north to south.  Previously, P. baptista was 
believed to be restricted the the region of the lakes Baptista 
and Tapaiuna, on the island of Tupinambaranas, 140 km 
southeast of Manaus, on the state border between Amazonas 
and Pará (Lönnberg 1939; Hershkovitz 1963, 1990).  Our 
records are 200 km from these localities.

The question is: Are the two species, P. hoffmannsi and 
P. baptista, parapatric or do they just occur in sympatry in the 
region of Itaituba?  The evidence of the skins deposited in 
museums, and the results obtained in the field work carried 
out in the Amazônia National Park and vicinity indicate that 
this is a case of sympatry between the two species.  Overlap 
in the distributions of the moloch group titi monkeys (sensu 
Byrne et al. 2016) has otherwise been reported for P. discolor 
and P. oenanthe in the San Martín Department of northeastern 
Peru (Vermeer et al. 2001), and sympatry is evidently rare.

Hershkovitz (1963, 1977, 1988, 1990) believed that the 
titis now placed in the genus Plecturocebus originated in the 
upper part of the Amazon basin, subsequently dispersing to 
lowland areas along the river systems during the Quaternary 
climate changes.  According to the author's centripetal disper-
sion theory, populations were isolated during the formation of 
new rivers, which interrupted the dispersal routes, resulting 
in patterns of sympatry and gradual speciation (Printes et al. 
2013).  Our results indicate that, during the process of specia-
tion, the Rio Tapajós was a barrier to the two forms we now 
know as P. hoffmannsi and P. baptista.  Previously, we had 
no clear biogeographic hypothesis explaining the boundary 
between these two species, since there was no record of sym-
patry in the field.  The new data presented here suggest that 
P. baptista and P. hoffmannsi occur in sympatry between the 
right bank of the Madeira and the left side of the Tapajós. They 
would then be endemic species of the Madeira/Tapajós inter-
fluvium.  The records of both primate populations observed 
corroborate the importance of the Amazônia National Park 
for the conservation of Amazonian primates and other mam-
mals (Oliveira et al. 2016). Still an open question, however 
is the definition of the ranges of these species south of the 
Amazonia National Park (Amana National Forest) and west, 
extending between the rios Tapajós and Madeira.

Acknowledgments

The authors wish to thank the following institutions: 
ICMBio (offices in Itaituba/Pará, Cabedelo/Paraíba and Bra-
sília/DF); Programa Áreas Protegidas da Amazônia (ARPA); 
Museu Paraense Emílio Goeldi (MPEG/Belém, Pará); Museu 
Nacional, Universidade Federal do Rio de Janeiro (MN); 

Projeto PIME (Projeto Integrado do Ministério da Ciência e 
Tecnologia/Embrapa/FINEP); and project: “Motivation and 
Success in Managing Protected Areas” (MOSUC), to the 
Instituto de Pesquisas Ecológicas (IPE, Nazaré Paulista, São 
Paulo, Brazil), in partnership with Associação de Desenvolvi-
mento do Turismo Regional do Tapajós (ADTUR, Itaituba, 
Pará, Brazil).  We are also most grateful to the following: 
Adam Richard Martins, Adrian A. Barnett, Adriano Oliveira 
Maciel, Anthony B. Rylands, Aldair de Souza Pereira, Ama-
deus Pereira dos Santos, Camila Caumo, Demétrio Santos 
Ribeiro Júnior, Fábio Frederico, Francisco Xavier de Mes-
quita, Geisa Dias, Igor de Lima Basílio da Silva, Josiclau-
dio Pereira de Freitas, João Alves de Oliveira, José de Sousa 
e Silva Júnior, Kátia Torres Ribeiro, José Lúcio and family, 
Marcelo Lima Reis, Maressa Girão do Amaral, Marly Buss 
and family, Priscila da Silva Nascimento, Rafael de Olive-
ria Barbosa, Rodrigo Motta, Rodrigo Ranulpho da Silva, 
Rogério Brandão Pereira, Tathiana Chaves de Souza and 
Walmir Pereira de Souza.

Literature Cited

Brazil. 2014a. Plano de Manejo da Reserva Extrativista Tapa-
jós-Arapiuns. Volume 1, Diagnóstico. Instituto Chico 
Mendes de Conservação da Biodiversidade (ICMBio), 
Brasília. 122pp. URL: <http://www.icmbio.gov.br/portal/
images/stories/imgs-unidades-coservacao/resex_tapajos_
arapiuns__pm_vol1.pdf>.

Brazil. 2014b. Monitoramento da Biodiversidade: Roteiro 
Metodológico de Aplicação. R. de A. Nobre, M. R. 
Kinouchi, P. de A. L. Constantino, R. C. Pereira, and M. 
Uehara-Prado. Instituto Chico Mendes de Conservação 
da Biodiversidade (ICMBio), Brasília. 40pp.

Byrne, H., A. B. Rylands, J. C. Carneiro, J. W. Lynch Alfaro, 
F. Bertuol, M. N. F. da Silva, M. Messias, C. P. Groves, R. 
A. Mittermeier, I. Farias, T. Hrbek, H. Schneider, I. Sam-
paio and J. P. Boubli. 2016. Phylogenetic relationships of 
the New World titi monkeys (Callicebus): first appraisal 
of taxonomy based on molecular evidence. Front. Zool. 
13 (10): 1−25.

Buss, G., A. L. Ravetta, M. S. Fialho, R. S. Rossato, R. Sam-
paio, R. C. Printes, L. P. Pinto and L. Jerusalinsky. 2017. 
Primatas do Parque Nacional do Jamanxim/PA: riqueza, 
distribuição e ameaças. Biodiv. Brasil. 7(2): 34−46.

Carneiro, J. C., J. S. Silva Jr., I. Sampaio, A. Pissinatti, I. 
Farias, J. P. Boubli and H. Schneider. 2016. Phylogeny of 
the titi monkeys of the Callicebus moloch group (Pitheci-
idae, Primates). Am. J. Primatol. 78: 904−913.

Costa-Pereira, R., F. O. Roque, P. A. L. Constantino, J. Sabino 
and M. Uehara-Prado. 2013. Monitoramento In Situ da 
Biodiversidade: Proposta para um Sistema Brasileiro 
de Monitoramento da Biodiversidade. Volume 1. 1st ed. 
Instituto Chico Mendes de Conservação da Biodivers-
idade (ICMBio), Brasília. 61pp.

Hershkovitz, P. 1963. A systematic and zoogeographic account 
of the monkeys of the genus Callicebus (Cebidae) of the 



Printes et al.

88

Amazonas and Orinoco River basins. Mammalia 27: 
1–80.

Hershkovitz, P. 1977. Living New World Monkeys (Platyr-
rhini) With an Introduction to Primates. University of 
Chicago Press, Chicago, IL.

Hershkovitz, P. 1988. Origin, speciation, and distribution of 
South American titi monkeys, genus Callicebus (Family 
Cebidae, Plathyrrhini). Proc. Acad. Nat. Sci. Philadel-
phia 140(1): 240–272.

Hershkovitz, P. 1990. Titis, New World monkeys of the genus 
Callicebus (Cebidae, Platyrrhini): a preliminary taxo-
nomic review. Fieldiana Zool. 5: 1–109.

IUCN. 2018. The IUCN Red List of Threatened Species: 2001 
Categories & Criteria (version 3.1). URL: <http://www.
iucnredlist.org/static/categories_criteria_3_1>.

Kobayashi, S. and A. Langguth. 1999. A new species of titi 
monkey, Callicebus Thomas, from north-eastern Brazil 
(Primates, Cebidae). Revta. Brasil. Zool. 16(2): 531–551.

Lönnberg, E. 1939. Notes on some members of the genus 
Callicebus. Ark. Zool. Stockholm 31(13): 1−18.

Oliveira, T. G., F. D. Mazim, O. Q. Vieira, A. P. A. Barnett, 
N., G. do N. Silva, J. B. G. Soares, J. P. Santos, V. F. 
da Silva, P. A. Araújo, L. Tchaika and C. L. Miranda. 
2016. Nonvolant mammal megadiversity and conserva-
tion issues in a threatened central Amazonian hotspot in 
Brazil. Trop. Conserv. Sci. October−December: 1−16. 
DOI: 10.1177/1940082916672340.

Printes, R.C. 2017. Adeus Amazônia: Conflitos Agrários e 
Socioambientais por Trás do Desmatamento no Sudoeste 
do Pará. Editora Prismas, Curitiba, PR. 193pp.

Printes, R. C., L. Jerusalinsky, M. C. Sousa, L. R. R. Rodrigues 
and A. Hirsch. 2013. Zoogeography, genetic variation 
and conservation of the Callicebus personatus group. In: 
Evolutionary Biology and Conservation of Titis, Sakis 
and Uacaris, L. M. Veiga, A. A. Barnett, S. F. Ferrari and 
M. A. Norconk (eds.), pp.43−49. Cambridge University 
Press, Cambridge, UK.

Robinson, J. G. 1981. Vocal regulation of inter-and intragroup 
spacing during boundary encounters in the titi monkey, 
Callicebus moloch. Primates 22: 161−172.

Van Roosmalen, M. G. M., T. van, Roosmalen and R. A. Mit-
termeier. 2002. A taxonomic review of the titi monkeys, 
genus Callicebus Thomas, 1903, with the description of 
two new species, Callicebus bernhardi and Callicebus 
stephennashi, from Brazilian Amazonia. Neotrop. Pri-
mates 10(suppl.): 1–52.

Vermeer, J., J. C. Tello-Alvarado, S. Moreno-Moreno and F. 
Guerra-Vásquez. 2001. Extension of the geographical 
range of white-browed titi monkeys (Callicebus discolor) 
and evidence for sympatry with San Martín titi monkeys 
(Callicebus oenanthe). Int. J. Primatol. 32: 924−930.

Vidal, M. D., F. Röhe, G. Buss, J. S. Silva Jr., L. Jerusalinsky, 
M. S. Fialho, R. S. Rossato, R. B. Azevedo, R. Sampaio 
and S. L. Alves. 2012. Protocolo para Coleta de Dados 

sobre Primatas em Unidades de Conservação da Amazô-
nia. Instituto Chico Mendes de Conservação da Biodiver-
sidade (ICMBio), Brasília. 38pp.

Authors’ addresses:
Rodrigo Cambará Printes, ICMBio - Rua Lauro Sodré, 
6.500, s. 124, Porto Velho, Rondônia 76803-260, Brazil, 
Gerson Buss, Renata Bocorny de Azevedo, Centro Nacio-
nal de Pesquisa e Conservação de Primatas Brasileiros (CPB/
ICMBio), João Pessoa, Paraíba, Brazil, André Luis Ravetta, 
Museu Paraense Emílio Goeldi (MPEG) and Gilberto do 
Nascimento Silva, Parque Nacional da Amazônia (ICMBio). 
Corresponding author: Rodrigo Cambará Printes, e-mail: 
rodrigo.printes@icmbio.gov.br.

Received for publication: 31 July 2018
Revised: 30 October 2018

 


