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Sinopse

Foi avaliado o uso do habitat e a ocupação por cinco espécies de carnívoros na 
Reserva de Desenvolvimento Sustentável Piagaçu-Purus, Amazonas. Para tal, foram 
utilizadas armadilhas fotográficas instaladas em 107 pontos amostrais, relacionando 
a ocorrência das espécies com variáveis ambientais em cada ponto.

Palavras-chave: Armadilha fotográfica; mamíferos; Leopardus pardalis; 
Atelocynus microtis; Puma concolor; Panthera onca; Eira barbara; RDS Piagaçu-
Purus.
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Resumo

Estudos sobre o uso do habitat e ocorrência de espécies fornecem informações importantes 
sobre  sua  ecologia,  distribuição  e  dinâmica  populacional,  possibilitando  um  melhor 
planejamento de estratégias para sua conservação. Os mamíferos carnívoros merecem atenção 
especial devido à sua vulnerabilidade à perda de habitat e à proximidade de humanos, além do 
seu  papel  na  regulação  de  outras  populações.  Este  estudo  avaliou  o  uso  do  habitat  e  a 
ocupação por cinco espécies de carnívoros utilizando dados de armadilhas fotográficas  na 
Reserva  de  Desenvolvimento  Sustentável  Piagaçu-Purus  (RDS-PP),  Amazônia  Central, 
Brasil.  As armadilhas fotográficas foram instaladas ao longo de 24 trilhas em florestas de 
terra firme em duas sessões de amostragem: uma no setor Aiapuá da RDS-PP, de março a 
maio de 2011, e outra no setor Uauaçu, de maio a junho de 2011. O número final de estações 
amostrais foi 107, totalizando uma área amostral de aproximadamente 1380 km². Cada ponto 
foi caracterizado por variáveis ambientais, obtidas tanto em campo quanto por sensoriamento 
remoto. A ocupação por carnívoros e sua relação com as variáveis ambientais foi avaliada em 
duas diferentes escalas, pontual (cada armadilha fotográfica, n = 107; ~50 ha) e local (cada 
trilha,  n  =  24;  ~1100  ha).  Para  tal,  foram utilizados  modelos  de  ocupação  baseados  em 
máxima verossimilhança no software PRESENCE 3.1. A seleção de modelos pelo Critério de 
Informação de Akaike (AIC) mostrou que a densidade de sub-bosque (vegetação entre 0,5 m e 
1,5 m de altura) afetou positivamente a ocorrência de jaguatiricas (Leopardus pardalis) em 
escala pontual e negativamente os cachorros-de-orelha-curta (Atelocynus microtis) em escala 
local. A ocorrência do cachorro-de-orelha-curta foi positivamente relacionada à presença de 
castanhais (áreas com alta densidade de Bertholletia excelsa), sendo 94% dos seus registros 
nessas áreas. As onças-vermelhas (Puma concolor) ocorreram mais em pontos com menor 
densidade de drenagem (metros de igarapés/hectare), provavelmente devido à inundação dos 
igarapés durante o período de cheias,  quando foi realizada a amostragem. As iraras (Eira 
barbara)  e  onças-pintadas  (Panthera  onca)  não  tiveram  forte  relação  com nenhuma  das 
váriaveis de habitat analisadas, sugerindo que essas não são determinantes para sua ocorrência 
na  área  de  estudo.  A detectabilidade  das  jaguatiricas  e  das  onças-vermelhas  teve  relação 
positiva com o nível do rio, provavelmente refletindo seu deslocamento para a terra-firme nos 
períodos de cheia. Esses resultados indicam que os castanhais representam áreas importantes 
para a conservação dos cachorros-de-orelha-curta, e portanto as atividades relacionadas ao 
extrativismo das castanhas devem ser levadas em consideração na elaboração de estratégias 
de conservação para a espécie. Além disso, a dependência de jaguatiricas e onças-vermelhas 
das  florestas  de  terra-firme  indicam  que  as  unidades  de  conservação  desenhadas  para  a 
proteção de áreas alagáveis na Amazônia devem também incluir grandes porções de terra-
firme,  para  as  quais  tais  espécies  possam  se  deslocar  durante  o  período  de  cheias.  A 
ocorrência  dos  carnívoros  não  foi  afetada  pela  proximidade  das  comunidades  humanas, 
sugerindo que as atividades antrópicas na RDS-PP não estão afetando os padrões de uso do 
espaço pelos carnívoros  na área.  Esse resultado sugere que a RDS-PP tem cumprido  seu 
objetivo  de  conciliar  o  uso  dos  recursos  naturais  pelas  comunidades  humanas  com  a 
conservação das espécies, pelo menos no caso dos mamíferos carnívoros. 
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Abstract
Carnivore habitat use and occupancy in a Sustainable-Use Reserve in Central 

Amazonia, Brazil

Studies focusing on habitat use and species occurrence provide important information about 
the  ecology,  distribution,  and  population  dynamics  of  species,  enabling  the  creation  of 
improved conservation planning strategies. Carnivore mammals deserve special attention due 
to their vulnerability to habitat loss and sensitivity to anthropic impacts, as well as their role 
in the regulation of populations of species at lower trophic levels. We evaluated habitat use 
and  site  occupancy by five  carnivores  using  camera-trap  data  obtained  in  Piagaçu-Purus 
Sustainable Development Reserve (PP-SDR), central Amazonia, Brazil. Camera-traps were 
installed along 24 trails in  terra firme forest in two sampling sessions: one at the Aiapuá 
sector of PP-SDR, from March to May 2011, and the other at Uauaçu sector, from May to 
June 2011. Final number of sampling points was 107, within a study area of approximately 
1380  km².  At  each  point,  we  characterized  the  habitat,  using  environmental  variables 
obtained on site and through remotely sensed data. We evaluated site occupancy probabilities 
for carnivores and their relationships with environmental variables in two spatial scales, site 
(each camera-trap, n = 107; ~50 ha) and local (each trail, n = 24; ~1100 ha), using maximum-
likelihood occupancy modeling  techniques  implemented  in  the  software PRESENCE 3.1. 
Model  selection  by  Akaike’s  Information  Criteria  (AIC)  showed  that  understory  density 
(vegetation between 0.5 m and 1.5 m from soil level) positively affected the occurrence of 
ocelots  (Leopardus  pardalis)  at  site  scale  and  negatively  affected  short-eared  dogs 
(Atelocynus microtis) at local scale. Short-eared dog’s occurrence was strongly related to the 
areas  of  Brazil-nut  extraction  activity  (Bertholletia  excelsa),  with  94%  of  its  registers 
occurring in these areas. Pumas (Puma concolor) occurred preferentially in points with low 
drainage density (meters of streams/hectare), possibly due to the inundation of the areas with 
high stream density during the wet season, when camera-trapping occurred. The presence of 
tayras  (Eira  barbara)  and  jaguars  (Panthera  onca)  were  weakly  related  to  the  variables 
analyzed in either scale, suggesting they are not determinant of these species occurrence at 
the study area. Detectability of ocelots and pumas had a positive relationship with river level, 
probably reflecting their  movement  to dry  terra firme forests  during the flooding season, 
when rivers levels are high. These results indicate that  castanhais are important areas for 
short-eared dog conservation, and Brazil-nut extraction activities must be considered in the 
conservation planning strategies for the species. Furthermore, ocelot and puma dependence 
on  terra firme forests indicates that conservation units designed to protect wetlands in the 
Amazon must also include large tracts of terra firme, to where such species may move during 
the flooding season. Distance to human communities was not related to occupancy rates for 
any carnivore species, suggesting that human activities in PP-SDR do not negatively impact 
carnivore site occupancy. This suggests that PP-SDR has so far accomplished its objective of 
conciliating the use of natural resources by human communities with species conservation, at 
least for carnivore mammals.
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Introdução Geral

A identificação de habitats importantes e a compreensão de onde as espécies ocorrem 

são  fundamentais  para  a  conservação  e  manejo  de  suas  populações,  bem  como  para  o 

planejamento do uso da terra e a escolha de áreas para a conservação (Cardillo et al., 1999; 

Rushton  et  al.,  2004).  Os  mamíferos  carnívoros  merecem atenção  especial  devido  à  sua 

posição  como  consumidores  de  topo na  cadeia  trófica,  pois  regulam outras  comunidades 

animais e vegetais e alterações em suas populações podem levar a profundas alterações na 

estrutura e funcionamento de todo o ecossistema (Crooks & Soulé, 1999; Miller et al., 2001; 

Terborgh et al., 2001, 2006). Por essa razão, os carnívoros de grande porte são muitas vezes 

considerados espécies guarda-chuva, já que sua conservação pode garantir a conservação de 

outras espécies e o funcionamento dos sistemas biológicos (Carroll et al., 2001; Sergio et al., 

2006). 

Devido à sua importância ecológica, muitos estudos avaliaram o uso do espaço pelos 

carnívoros  em  diferentes  biomas.  Dentre  os  fatores  determinantes  para  sua  ocorrência  e 

abundância estão a densidade e distribuição de presas (Carbone & Gittleman, 2002; Karanth 

&  Nichols,  2002;  Hetherington  &  Gorman,  2007),  a  ocupação  antrópica  (Woodroffe  & 

Ginsberg, 1998; Conforti & Azevedo, 2003; Herfindal  et al., 2005) e interações negativas 

com outros carnívoros (Fedriani et al., 2000; Donadio & Buskirk, 2006; Davies et al., 2007). 

Variáveis  relacionadas  à  estrutura  do  habitat,  como  a  densidade  da  vegetação,  tipos  de 

cobertura vegetal e presença ou não de cursos d’água também podem afetar sua ocorrência 

(Goulart et al., 2009; Lyra-Jorge et al., 2010; Sampaio et al., 2010). Entretanto, pouco se sabe 

sobre os fatores que determinam os padrões de uso do habitat  por mamíferos  de médio e 

grande porte na Amazônia (Emmons & Feer, 1997), sendo esse conhecimento baseado em 

observações  empíricas,  amostragens  pequenas  ou  relatos  localizados  da  ocorrência  das 

espécies (Eisenberg & Redford, 1999). Dentre os carnívoros, os poucos estudos realizados na 
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região enfocaram espécies de felinos (e.g. Emmons, 1987; Ramalho & Magnusson, 2008), 

sendo as preferências de habitat e requerimentos ecológicos das outras espécies praticamente 

desconhecidos (Leite & Williams, 2004; Michalski et al., 2006a). 

O presente estudo foi realizado em uma Reserva de Uso Sustentável  na Amazônia 

brasileira. As Reservas de Uso Sustentável representam uma tentativa do governo brasileiro 

de conciliar o uso de recursos e o modo de vida das populações humanas residentes com a 

conservação das espécies e dos processos ecológicos (MMA, 2000; Peres, 2011). Para atingir 

esse objetivo,  é importante compreender os padrões de uso do habitat  pelas espécies para 

propor estratégias de conservação adequadas (Davis et al., 2011), minimizando os efeitos das 

atividades antrópicas sobre suas populações. 

Sendo assim, os objetivos desse estudo foram: (1) estimar as taxas de ocupação e de detecção 

de diferentes  espécies  de mamíferos  carnívoros  em duas  áreas  pertencentes  à  Reserva  de 

Desenvolvimento Sustentável Piagaçu-Purus (RDS-PP); (2) avaliar  os efeitos das variáveis 

ambientais sobre os padrões de ocupação e detecção em duas escalas espaciais (pontual, ~50 

ha; e local, ~1100 ha). Utilizamos duas escalas espaciais porque os carnívoros apresentam 

grande variação em tamanho corporal e áreas de vida, e isso deve se refletir na sua forma de 

explorar os recursos e na sua escala de resposta às variáveis ambientais (Lyra-Jorge  et al., 

2010). A ocupação por cada espécie foi  avaliada utilizando dados de presença e ausência 

obtidos através de armadilhagem fotográfica e modelos hierárquicos de ocupação que lidam 

explicitamente  com o problema de  detecções  imperfeitas  (MacKenzie  et  al.,  2002,  2006; 

Royle & Dorazio, 2008). Nossas hipóteses foram que as taxas de ocupação dos carnívoros 

seriam  positivamente  influenciadas  por  fatores  relacionados  à  densidade  da  vegetação  e 

densidade de cursos d’água (Crawshaw & Quigley, 1991; Leite & Williams, 2004; Michalski 

&  Peres,  2005;  Goulart  et  al.,  2009),  e  negativamente  influenciadas  pelas  áreas  com 

atividades antrópicas (Woodroffe & Ginsberg, 1998; Conforti & Azevedo, 2003). 
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Objetivo Geral

Investigar  a  relação  entre  as  taxas  de  ocupação  de  carnívoros  e  características  do 

ambiente  em  duas  escalas  espaciais  em  uma  Reserva  de  Uso  Sustentável  na  Amazônia 

Central,  Brasil,  utilizando dados de presença  e  ausência  obtidos  através  de armadilhagem 

fotográfica e modelos logísticos que incorporam a detecção imperfeita de forma explícita.

Objetivos Específicos

- Estimar as taxas de ocupação e de detecção das diferentes espécies de carnívoros em dois 

setores da Reserva de Desenvolvimento Sustentável Piagaçu-Purus;

- Avaliar a influência da densidade de vegetação rasteira, densidade de sub-bosque, altitude, 

densidade de drenagem, distância de comunidades humanas, presença de castanhais e nível do 

rio sobre os padrões de ocupação e detecção das espécies de carnívoros na RDS-PP;

- Avaliar o efeito de duas diferentes escalas espaciais (pontual e local) sobre a relação entre as 

espécies de carnívoros e as variáveis ambientais na RDS-PP. 
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Capítulo 1

Pimenta, C.S., Meirelles, F.A., Muhlen, E.M. &
Venticinque, E.M. Carnivore habitat use and occupancy in
a Sustainable-Use Reserve in Central Amazonia, Brazil. 
Manuscrito formatado para Animal Conservation. 
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Abstract

Studies focusing on carnivore habitat use are essential for the creation of improved 

conservation planning strategies for the species involved. In the Brazilian Amazon, however, 

few  studies  have  addressed  this  issue,  and  carnivore  habitat  preferences  are  practically 

unknown. This study evaluated habitat use and site occupancy by carnivores using camera-

trap  data  obtained  from March to  June  2011  in  Piagaçu-Purus  Sustainable  Development 

Reserve (PP-SDR), central Amazonia, Brazil. Camera-traps were installed along 24 trails in 

terra firme forests, for a total of 107 sampling points encompassing an area of approximately 

1380 km². At each point, we characterized the habitat using environmental variables obtained 

on site  and  through remotely sensed data.  We estimated  site  occupancy probabilities  for 

carnivores and investigated their relation to environmental variables in two spatial scales, site 

(around  each  camera-trap;  ~50  ha)  and  local  (each  trail;  ~1100  ha),  using  maximum-

likelihood occupancy modeling in the software PRESENCE. Model selection by Akaike’s 

Information  Criteria  (AIC)  showed  that  understory  density  positively  affected  ocelots 

(Leopardus  pardalis)  occupancy  at  site  scale  and  negatively  affected  short-eared  dogs 

(Atelocynus  microtis)  at  local  scale.  Occupancy  of  short-eared  dogs  was  strongly  and 

positively related to areas of Brazil-nut (Bertholletia excelsa) extraction, called castanhais. 

Pumas  (Puma concolor)  had  lower  occupancy probabilities  at  points  with  high  drainage 

density, possibly due to the inundation of these areas during the wet season, when camera-

trapping  occurred.  Tayras  (Eira  barbara)  and  jaguars  (Panthera  onca)  showed  weak 

relationships with the environmental variables analyzed. River flood level positively affected 

ocelot and puma detectability, probably reflecting their movement to dry terra firme forests 

during the flooding season. Distance to human communities was not significant in predicting 

occupancy  rates  for  any  carnivore,  suggesting  that  PP-SDR has  so  far  accomplished  its 
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objective of conciliating the use of natural resources by human communities with species 

conservation, at least for carnivores.

Keywords: Camera-trapping; mammals; conservation units; ocelot; short-eared dog; tayra; 

puma; jaguar.
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Introduction

Understanding where species occur and identifying habitat components important for 

their persistence is essential for conservation and population management, as well as for land-

use planning (Rushton, Ormerod & Kerby, 2004; Long et al., 2011). Due to their position as 

apex predators, carnivorous mammals deserve special attention as they regulate populations 

of  species  at  lower  trophic  levels  (Terborgh  et  al.,  1999).  This  means  that  variations  in 

carnivore populations  can result  in  profound changes  to the structure and function of the 

entire  ecosystem  (Crooks  &  Soulé,  1999;  Terborgh  et  al.,  2001).  For  this  reason,  large 

carnivores are often viewed as umbrella species, since their conservation usually guarantees 

the protection of other species, as well as the functioning of biological systems (Sergio et al., 

2006). 

Due to  the ecological  importance  of carnivores,  many studies have evaluated  their 

habitat  use  in  different  biomes.  Among  the  factors  determining  their  occurrence  and 

abundance are the density and distribution of prey (Carbone & Gittleman, 2002), presence of 

human activity  (Woodroffe  & Ginsberg,  1998;  Conforti  & Azevedo,  2003),  and negative 

interactions with other carnivores (Fedriani et al., 2000). Variables related to habitat structure, 

like vegetation density, vegetation cover type, and presence or absence of watercourses may 

also affect carnivore occurrence (Goulart et al., 2009; Lyra-Jorge et al., 2010; Sampaio et al., 

2010). In the Amazon, however, little is known about the factors that determine patterns of 

habitat  use  by  carnivores,  and  the  information  available  is  often  based  on  opportunistic 

observations,  small  sample sizes, or localized surveys  of species occurrence (Eisenberg & 

Redford, 1999). 

Our study took place  in  the  Piagaçu-Purus  Sustainable  Development  Reserve (PP-

SDR), in central Brazilian Amazonia. Sustainable-use reserves represent an attempt by the 

Brazilian government to integrate resource use and the lifestyle of resident human populations 
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with  the  conservation  of  species  and  ecological  processes  (MMA,  2000;  Peres,  2011). 

Therefore, reserve managers need information about habitat use patterns in order to propose 

adequate  conservation  strategies  for  each  species  (Davis,  Kelly  &  Stauffer,  2011)  and 

minimize effects of anthropogenic activities on their populations. 

The  objectives  of  this  study  were:  (1)  to  estimate  site  occupancy  and  detection 

probabilities of the different carnivore species in PP-SDR; (2) to investigate the influence of 

environmental  variables  on  carnivore  occupancy  and  detectability  patterns  in  two  spatial 

scales  (site,  ~50 ha;  and  local,  ~1100 ha).  We used two spatial  scales  because carnivore 

species vary widely in body size and home ranges, and this is probably reflected in their 

resource use and the scale of each species responses to the environmental variables (Lyra-

Jorge  et al., 2010).  Occupancy by each species was estimated using presence-absence data 

obtained from camera-trapping and hierarchical occupancy models that deal explicitly with 

the problem of imperfect detection  (MacKenzie  et al., 2002; Royle & Dorazio, 2008). We 

hypothesized  that  carnivore  occupancy  probabilities  would  be  positively  influenced  by 

vegetation  and  drainage  density  (Crawshaw  &  Quigley,  1991;  Leite  &  Williams,  2004; 

Michalski & Peres, 2005; Goulart et al., 2009), and negatively influenced by human activity 

(Woodroffe  & Ginsberg,  1998;  Conforti  & Azevedo,  2003). We also  expected  carnivore 

detectability to be affected by river flood level at the study area.

Materials and Methods

Study Area

The Piagaçu-Purus  Sustainable  Development  Reserve (PP-SDR) covers  an  area  of 

834,245 ha and lies in the lower Rio Purus region, about 223 km south-west of Manaus, in 

Amazonas, Brazil (4º05'–5º35' S and 61º73'–63º35' W; Fig. 1a). The predominant vegetation 

is  Dense  Alluvial  Rainforest,  which  occurs  along  the  floodplain,  and  Lowland  Dense 
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Rainforest,  which  occurs  on  non-flooded  areas  considered  terra  firme forests  (Instituto 

Piagaçu, 2010). Annual rainfall averages 2,644 mm, with the rainy season occurring between 

February and June and the dry season between July and October. Peak high water for rivers 

occurs at the end of June, while low water occurs in early November (Haugaasen & Peres, 

2006). 

Approximately 4,000 people, distributed in 57 communities, inhabit the PP-SDR or its 

immediate  boundaries.  Human  communities  range from eight  to  367 people,  and directly 

exploit the area by means of commercial and subsistence activities (Instituto Piagaçu, 2010). 

The main activity is fishing, followed by agriculture and extraction of timber and non-timber 

forest products. Hunting, for both subsistence and illegal commerce, also occurs (Terra, 2007; 

Instituto Piagaçu, 2010). This study was carried out in the  Uauaçu  (80,975 ha) and Aiapuá 

(205,629  ha)  sectors  of  the  reserve  and  also  included  part  of  its  buffer  zone,  along  the 

northwestern edge of the PP-SDR (Figs. 1b and 1c). Both sectors are made up mainly by 

terra firme forest, with small areas of flooded forest interspersed throughout. In these two 

sectors, fishing and Brazil-nut  (Bertholletia excelsa)  extraction are the principal sources of 

income for the resident human populations, and involve almost all community members.
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Figure 1 Location of the camera stations established in Piagaçu-Purus Sustainable Development Reserve (PP-

SDR), Brazilian Amazonia, South America. PP-SDR limits are shown in dark gray in the figure at the top left; 

the white areas are indigenous territories, which are not part of the reserve. The detail shows the 107 camera 

stations installed along 24 trails in terra firme forests, and the human communities close to the sampling area. 

Camera-traps were installed from March to June 2011.

Camera-trapping

Carnivore  occupancy was  evaluated  using  60  digital  CaptureIR camera-traps 

(Cuddeback®  Digital,  USA),  active  March–June  2011,  during  the  wet  season.  Camera-

trapping occurred in two sessions, first from 6 March–6 May 2011, in the Aiapuá site, and 

second from 9 May–13 June 2011, in the Uauaçu site. In each site, traps were installed along 

12 4-km trails, with 5 traps per trail, spaced every 1 km (Fig. 1c). Distance between trails was 

at  least  4  km,  for  a  total  sample  area  of  1,380  km²,  encompassing  a  large  gradient  of 

environmental variables and distances to human communities. Cameras were installed 30-40 

cm above the ground, on tree  trunks,  pointed  towards  the  trail,  and were programmed to 

function continually, with an interval of 5 minutes between photographs.

Environmental Variables
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Predictor variables believed to explain species occupancy were measured manually in 

the  field  or  obtained  using  remotely  sensed  data,  and  included:  ground-level  vegetation 

density (0-0.5 m from soil level), understory density (vegetation 0.5-1.5 m from soil level), 

drainage  density  (meters  of  streams  per  hectare),  elevation,  and  distance  from  human 

communities. We also included a categorical variable reflecting whether the trail is used for 

Brazil-nut extraction (hereafter, castanhal or castanhais, for the plural). Castanhais have high 

B. excelsa density (Peres & Baider, 1997) and are used by community members to collect 

Brazil-nuts  during  the  fruiting  season,  normally  between  December  and  May  (Tuck 

Haugaasen  et al.,  2010).  Ten of the 24 trails  sampled  were located within  castanhais,  as 

indicated to us by community members. We also tested the effect of river flood level on the 

detection probability of each species. This variable was included as a sampling covariate, 

which means that its value could change between sampling occasions for a same site or trail. 

Densities  of  ground-level  and  understory  vegetation  for  each  camera  station  were 

obtained in the field. Around each camera-trap, we established two parallel 50 m transects 

separated by 20 m and checked vegetation density by positioning a graduated rod vertically at 

2 m intervals along the transects. The number of hits of the vegetation in each height was 

recorded, and the total number of hits represented ground-level vegetation density (hits < 0,5 

m) or understory density (hits from 0,5 to 1,5 m) at that site. For the local scale, we used the 

mean  value  of  the  densities  obtained  in  the  five  sampling  points  of  each  trail.  Drainage 

density, elevation, and distance to human communities were obtained using remotely sensed 

data in ArcGis 9.2 (ESRI, Redlands, California). For drainage density calculation we created 

a buffer of 400 m around each camera station for the site scale (encompassing ~50 ha) and a 

buffer of 1 km around the whole trail for the local scale (encompassing ~1100 ha). Linear 

meters  of  streams  occurring  inside  each  buffer  were  counted  using  data  from  Brazil’s 

Protection  System of  the Amazon and the Brazilian  Institute  of Geography and Statistics 
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(SIPAM/IBGE), and were divided by the area of the buffer to estimate drainage density. An 

elevation value was extracted from an SRTM (Shuttle Radar Topography Mission) image for 

the  GPS  location  of  each  camera-trap.  For  the  local  scale,  a  mean  elevation  value  was 

calculated  for  each  trail  considering  the  same  1-km buffer  explained  above.  Distance  to 

human community was measured using the linear distance from each camera station to the 

closest  community.  For  the  local  scale,  we  used  the  linear  distance  from  the  nearest 

community to the trail entrance. 

We  evaluated  potential  correlations  among  continuous  variables  using  Pearson 

correlations.  Drainage density and elevation were correlated at site scale (r = -0.435,  P  < 

0.0001), so these two variables were never included in the same model at this scale. We used 

unpaired t-tests to investigate whether the mean values of the continuous variables differed 

between  castanhais and  non-castanhais.  Understory  density  was  significantly  lower  in 

castanhais than non-castanhais at site scale (t = 2.298, P = 0.024), but not at local scale (t = 

1.844, P = 0.079), so site scale models never included both understory density and castanhais.

 

Data Analysis

We used occupancy models based on maximum likelihood to estimate the occupancy 

probability  (ψ,  the probability  a  species  occurs  at  a  given point)  and the detectability  (ρ, 

probability of the species being detected when it is present) using the detection (1) or non-

detection (0) histories of each species at each camera-trap station (MacKenzie  et al., 2006). 

We used single-season models, which assume the probability of occupancy does not change 

between sampling visits to the same location. The 96 days of sampling were divided into 12 

sampling occasions of eight days,  in order to increase the probability of detection in each 

temporal unit of sampling. Detection histories of each species for each station (site scale) or 
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trail (local scale) were entered into the software PRESENCE 3.1 (Hines, 2006), together with 

predictor variable values for each scale.

Models  created  represent  biological  hypotheses  to  explain  the  occupancy  and 

detectability  of  each  species.  The  models  included  different  combinations  of  the  six 

environmental variables affecting species occupancy, and river flood level affecting species 

detectability.  Null  models,  in  which  occupancy  and  probability  of  detection  were  held 

constant (ψ[.] ρ[.]), were also created. We used Akaike’s Information Criteria (AIC) to select 

the models that best fit the data for each species in each scale, and calculated the difference in 

relation to the best model (ΔAIC) and Akaike weights (ωi). We considered models with ΔAIC 

≤ 2 as having the best fit to the data and considered variables from these models important in 

predicting the occupancy and detectability of the species. Akaike weights can be considered 

analogous to the probability that that model is the best model (Symonds & Moussalli, 2011). 

We also  used  ω to  determine  the  relative  importance  of  each  environmental  variable  by 

summing  the  values  of  ωi for  all  models  in  which  the  variable  appeared  (Burnham  & 

Anderson, 2002), including only models that together sum ωi ≥ 0.9 (Sarmento et al., 2011). 

We eliminated from the list of candidate models those that did not result in convergence or 

those in which the estimations of parameters resulted in absurd values (Long et al., 2011). We 

also  examined  the  95% confidence  intervals  (CIs)  of  each  parameter  and  eliminated  the 

models in which CI contained zero. When none of the models alone had ωi ≥ 0.9, we used the 

spreadsheet software designed by B. Mitchell (www.uvm.edu/%7Ebmitchel/software.html) to 

calculate model-averaged values of estimates of the coefficients of the covariates, allowing 

interpretation  of  the  effects  of  the  covariates  through  the  multiple  models  (Burnham  & 

Anderson, 2002). 

http://www.uvm.edu/~bmitchel/software.html
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Results

Of  the  initial  120  camera  stations,  11  had  problems  with  malfunctioning  of  the 

camera-traps and two had the memory cards stolen. Therefore, we analyzed the data for 107 

sampling points. Sampling effort was 2189 trap-days in the Aiapuá site and 1554 trap-days in 

the Uauaçu site, totaling 3743 trap-days. We recorded 85 photos of eight carnivore species: 18 

records of ocelots (Leopardus pardalis), 17 of short-eared dogs (Atelocynus microtis), 17 of 

tayras (Eira barbara), 15 of pumas (Puma concolor), 10 of jaguars (Panthera onca), 4 of 

crab-eating raccoons (Procyon cancrivorus), 2 of margays (L. wiedii), and 2 of coatis (Nasua 

nasua). Due to the low number of records, crab-eating raccoons, margays, and coatis were 

excluded from analyses.

Table 1 Number of photos, captures, trapping success (number of captures per 1000 

trap*days), number and percentage of occupied points and trails by five carnivores in 

Piagaçu-Purus Sustainable Development Reserve, Central Amazon, Brazil.

Species Photos
Capture

s
Trapping 
success

N. points (%) 
occupied

N. trails (%) 
occupied

Ocelot 18 17 4.54 13 (12) 10 (42)

Short-eared dog 17 13 3.47 8 (7) 6 (25)
Tayra 17 14 3.74 12 (11) 12 (50)
Puma 15 15 4.01 15 (14) 8 (33)
Jaguar 10 9 2.67 8 (7) 6 (25)

Ocelot.—Leopardus pardalis was the most commonly recorded species (Table 1). At the site 

scale,  all  models  with  ΔAIC  ≤  2  included  understory  density  positively  affecting  ocelot 

occupancy (Table 2). The sum of AIC weights of this variable was 0.92 (Table 4), indicating 

that, among analyzed variables, understory density had a 92% probability of being the most 

important variable in predicting the occupancy of ocelots. Model-averaged coefficients for all 

other covariates had very low values, indicating little effect for the ocelots. At the local scale, 

none  of  the  variables  analyzed  influenced  L.  pardalis occupancy,  since  the  confidence 

intervals of their model-averaged coefficients strongly overlapped zero (Table 4). River flood 
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level positively affected the detection probability of ocelots,  appearing in all  models  with 

ΔAIC ≤ 2 in both scales (Figure 2; Tables 2 and 3). 

 

Figure 2. Ocelot detectability in relation to river flood level at site (left) and local scale (right). The vertical bars 

correspond  to  the  standard  error  of  the  estimates.  Data  obtained  from  camera-trapping  in  Piagaçu-Purus 

Sustainable Development Reserve between March and June 2011.

Short-eared  dog.—  All  the  eight  models  with  ΔAIC  ≤  2  in  the  two  scales  included 

castanhais, which positively influenced the occupancy of short-eared dogs (Figure 3; Tables 2 

and 3). This variable had a 92% probability of being the most important variable in predicting 

the species occupancy at  the site  scale,  and 89% at the local  scale (Table 4). Understory 

density negatively affected A. microtis occupancy at local scale, although confidence interval 

on model-averaged coefficient for this variable was high and slightly overlapped zero (Table 

4).  Other  covariates  had  weak effects,  as  shown by their  low model-averaged coefficient 

values (Table 4). The probability of detection was best modeled as a constant at both scales 

(Tables 2 and 3).
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Figure 3. Short-eared dog (Atelocynus microtis) probability of occupancy in castanhais and non-castanhais at site 

and local scale. The vertical bars correspond to the standard error of the estimates. Data obtained from camera-

trapping in Piagaçu-Purus Sustainable Development Reserve between March and June 2011.

Tayra.— The two best  models  at  site  scale  showed a weak positive relationship  between 

understory  and  ground-level  vegetation  density  and   tayra  occupancy  (Tables  2  and  4). 

However, models with a constant probability of occupancy (ψ[.]  ρ[.] and  ψ[.]  ρ[river]) also 

appeared among the models  with  ΔAIC ≤ 2 (Table 2),  suggesting that  the environmental 

variables analyzed do not determine tayra occupancy in our study area. At the local scale, all 

models  resulted  in  non-convergence  or  nonsensical  parameter  estimates.  Accordingly,  the 

relationship between the tayras and the habitat could not be evaluated at this scale. 

Puma.— Model-averaged results indicate that drainage density negatively affected puma’s 

occupancy at site scale, with a 94% probability of being the most important variable (Tables 2 

and 4). All other covariates had low model-averaged coefficient values and large confidence 

intervals  overlapping zero (Table 4). At the local  scale,  the best  model  was the one with 

constant  occupancy  probability  (Table  3),  suggesting  the  variables  analyzed  here  do  not 

         Site           Local

   Castanhal
   Non-castanhal
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determine puma’s occupancy at the local scale.  River flood level had a positive effect  on 

detection probability of pumas in both scales (Figure 4; Tables 2 and 3).

Figure 4. Puma detectability in relation to river flood level at site (left) and local scale (right). The vertical bars 

correspond  to  the  standard  error  of  the  estimates.  Data  obtained  from  camera-trapping  in  Piagaçu-Purus 

Sustainable Development Reserve between March and June 2011.

Jaguar.— For jaguars, confidence intervals on model-averaged coefficients were large and 

overlapped zero for all covariates at both scales (Table 4). At the local scale, the best model 

was the one with occurrence and detection probabilities constant (ψ[.]  ρ[.]; Table 3).  River 

level did not significantly affect the probability of detection of P. onca in either scales (Tables 

2 and 3).
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Table 2 Occupancy model selection (ΔAIC<2) for five Amazonian carnivores at the site scale obtained from 

camera-trapping data in Piagaçu-Purus Sustainable Development Reserve, Central Amazon, Brazil. Only models 

with AIC weight (ω) > 0.1 are shown. ΔAIC: difference in Akaike Information Criterion values between each 

model  and  the  best  model;  ω:  AIC  model  weight;  K:  number  of  parameters;  -2l:  twice  the  negative  log-

likelihood;  ^Ψ(SE):  occupancy  estimates  and  standard  error;  ^ρ(SE):  detection  probability  estimates  and 

standard error.

Species Models ΔAIC ω K -2l ^Ψ(SE) ^ ρ(SE)
Ocelot ψ (understory+drainage) ρ (river) 0.00 0.38 5 118.5 0.29(0.12) 0.15(0.05)

ψ (understory+elevation) ρ (river) 0.05 0.37 5 118.6 0.36(0.12) 0.13(0.05)
ψ (understory) ρ (river) 1.51 0.18 4 122.0 0.33(0.11) 0.13(0.05)
Model-averaged 0.33(0.12) 0.14(0.05)

SE dog ψ (castanhal+glvegetation) ρ (.) 0.00 0.20 4 96.0 0.13(0.07) 0.23(0.08)
ψ (castanhal) ρ (.) 0.03 0.19 3 98.1 0.13(0.06) 0.22(0.09)
ψ (castanhal+drainage) ρ (.) 0.43 0.15 4 96.5 0.12(0.06) 0.23(0.08)
ψ(castanhal+drainage+glvegetation) ρ(.) 0.48 0.15 5 94.5 0.12(0.07) 0.22(0.08)
ψ (castanhal) ρ (river) 0.82 0.13 4 96.8 0.14(0.07) 0.18(0.09)
ψ (castanhal+drainage) ρ (river) 1.27 0.10 5 95.3 0.14(0.08) 0.18(0.09)
Model-averaged 0.13(0.07) 0.21(0.08)

Tayra ψ (understory) ρ (.) 0.00 0.26 3 122.0 0.34(0.20) 0.08(0.04)
ψ (glvegetation) ρ (.) 0.41 0.21 3 122.4 0.35(0.20) 0.08(0.04)
ψ (.)ρ (.) 1.08 0.15 2 125.1 0.33(0.17) 0.08(0.04)
ψ (glvegetation) ρ (river) 1.21 0.14 4 121.2 0.37(0.20) 0.07(0.04)
ψ (understory) ρ (river) 1.31 0.14 4 121.3 0.36(0.21) 0.07(0.04)
ψ (.)ρ (river) 1.89 0.10 3 123.9 0.36(0.19) 0.07(0.04)
Model-averaged 0.35(0.19) 0.07(0.04)

Puma ψ (drainage) ρ (river) 0.00 0.46 4 124.9 0.64(0.20) 0.05(0.02)
ψ (drainage+glvegetation) ρ (river) 0.17 0.42 5 123.1 0.62(0.18) 0.05(0.02)
Model-averaged 0.63(0.19) 0.05(0.02)

Jaguar ψ (elevation) ρ (river) 0.00 0.23 4 83.8 0.41(0.27) 0.05(0.04)
ψ (glvegetation) ρ (.) 0.04 0.23 3 85.8 0.52(0.29) 0.03(0.02)
ψ (glvegetation) ρ (river) 0.09 0.22 4 83.9 0.52(0.26) 0.03(0.02)
ψ (elevation) ρ (.) 0.98 0.14 3 86.8 0.39(0.34) 0.05(0.04)
Model-averaged 0.47(0.28) 0.04(0.03)

SE dog = short-eared  dog;  understory = understory density;  glvegetation = ground-level  vegetation density; 

drainage = drainage density; river = river level. 
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Table 3 Occupancy model selection (ΔAIC<2) for four Amazonian carnivores at the local scale obtained from 

camera-trapping data in Piagaçu-Purus Sustainable Development Reserve, Central Amazon, Brazil. Only models 

with AIC weight (ω) > 0.1 are shown. ΔAIC: difference in Akaike Information Criterion values between each 

model  and  the  best  model;  ω:  AIC  model  weight;  K:  number  of  parameters;  -2l:  twice  the  negative  log-

likelihood;  ^Ψ(SE):  occupancy  estimates  and  standard  error;  ^ρ(SE):  detection  probability  estimates  and 

standard error.

Species Models Δ AIC ω K -2l ^Ψ(SE) ^ ρ(SE)
Ocelot ψ (understory) ρ (river) 0.00 0.21 4 85.7 0.69(0.16) 0.21(0.07)

ψ (castanhal) ρ (river) 0.58 0.16 4 86.3 0.66(0.23) 0.23(0.08)
ψ (.) ρ (river) 0.80 0.14 3 88.5 0.58(0.17) 0.24(0.09)
ψ (understory+drainage) ρ (river) 1.02 0.12 5 84.7 0.57(0.26) 0.25(0.09)
ψ (glvegetation) ρ (river) 1.27 0.11 4 87.0 0.61(0.20) 0.22(0.08)
ψ (elevation) ρ (river) 1.35 0.11 4 87.1 0.54(0.18) 0.25(0.09)
Model-averaged 0.62(0.20) 0.23(0.08)

SE dog Ψ (castanhal+understory+drainage) ρ(.) 0.00 0.47 5 52.2 0.33(0.11) 0.28(0.08)
ψ (castanhal+understory) ρ (.) 0.50 0.37 4 54.7 0.36(0.15) 0.26(0.10)
Model-averaged 0.34(0.13) 0.27(0.09)

Puma ψ (.) ρ (river) 0.00 0.40 3 68.7 0.72(0.31) 0.14(0.07)
ψ (elevation) ρ (.) 1.36 0.20 3 70.0 0.51(0.21) 0.18(0.08)
Model-averaged 0.65(0.27) 0.15(0.07)

Jaguar ψ (.) ρ (.) 0.00 0.44 2 60.0 0.57(0.34) 0.10(0.06)
ψ (castanhal) ρ (.) 0.48 0.35 3 58.4 0.52(0.35) 0.11(0.07)
Model-averaged 0.55(0.34) 0.10(0.06)

SE dog = short-eared  dog;  understory = understory density;  glvegetation = ground-level  vegetation density; 

drainage = drainage density; river = river level.
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Table 4. Model-averaged estimates and unconditional standard errors of coefficients (^β(SE))and the sum of AIC 

weights  (ω)  of  covariates  in  occupancy  models  comprising  the  90%  confidence  set  for  five  Amazonian 

carnivores at two spatial scales. * indicates confidence intervals on model-averaged β coefficients that did not 

overlap zero.

Species Covariate Site Scale Local Scale

^β(SE) Sum ω ^β(SE) Sum ω

Ocelot Intercept -1.34(0.47) 0.98(2.54)

Understory 2.70(2.25)* 0.92 0.85(3.05) 0.33

Drainage 0.36(0.30) 0.38 0.10(0.13) 0.12

Elevation -0.34(0.28) 0.37 0.08(0.08) 0.14

Castanhal --- --- -0.39(1.44) 0.15

Gl-vegetation --- --- 0.18(0.42) 0.11

Short-eared dog Intercept -3.71(1.18) -4.69(12.94)

Castanhal 2.67(1.35)* 0.92 4.43(12.41) 0.89

Understory --- --- -4.31(15.37) 0.90

Drainage -0.27(0.21) 0.40 -0.69(0.83) 0.47

Gl-vegetation -0.29(0.28) 0.35 --- ---

Tayra Intercept -0.74(0.72) ---

Understory 0.38(0.45) 0.39 --- ---

Gl-vegetation 0.35(0.42) 0.35 --- ---

Puma Intercept 0.90(1.77) 0.65(2.10)

Drainage -1.78(1.14)* 0.94 --- ---

Gl-vegetation -0.43(0.56) 0.42 --- ---

Elevation --- --- 0.43(0.70) 0.34

Jaguar Intercept -0.19(2.56) 0.55(2.89)

  Gl-vegetation -1.31(4.28) 0.45 --- ---

Elevation 0.58(1.01) 0.38  --- ---

Castanhal --- --- -0.89(2.74) 0.35

Discussion

Ecological Implications

Our results show that habitat use and occupancy by ocelots, pumas and short-eared 

dogs  are  influenced by understory density,  drainage  density  and the presence of areas  of 

Brazil-nut extraction in PP-SDR. Ocelots were positively affected by understory vegetation 

density  at  site  scale,  having higher  probabilities  of  occupancy in  points  where vegetation 

below 1.5 m was denser. Greater use of areas with dense vegetation cover by ocelots has also 
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been demonstrated in previous studies (Murray & Gardner, 1997; Maffei  et al., 2005; Lyra-

Jorge et al., 2010), and it has been suggested that they avoid open areas because of reduced 

success in capturing prey and increased vulnerability to predation by large cats  and other 

predators (Emmons et al., 1989). Conversely, short-eared dogs used preferentially trails with 

more open understory. This result may be related to this species’ strong relationship with the 

areas of  castanhal, where 94% of the records occurred. Understory cleaning is a common 

practice at the castanhais in order to eliminate potentially competing vegetation and increase 

Brazil-nut production (Bentes, 2007), although the difference in understory density between 

castanhais and non-castanhais was only marginally significant at local scale. 

Contrary to our expectations, drainage density negatively affected the occurrence of 

pumas at site scale. In an earlier, dry-season study in PP-SDR, Teles (2009) found a positive 

relationship between the proximity of bodies of water and the number of records of large 

felids, suggesting that these are important resources for jaguars and pumas in the dry season. 

In the wet season, however, when our sampling occurred, stream levels were high and flooded 

a large part of the trails. During this period, it is likely that pumas avoided points with high 

stream density,  where their movement and foraging efficiency would be limited. Thus, we 

believe this result reflects the influence of the seasonal pattern of inundation at the study area 

on habitat use by pumas. Besides, some authors have suggested that pumas may avoid wetter 

areas as a form of space partitioning, since these areas are heavily used by jaguars (Schaller & 

Crawshaw, 1980; Emmons, 1987; Kelly et al., 2008).

Tayra and jaguar probabilities of occupancy were weakly related to the environmental 

variables analyzed, which may indicate little direct effect on these species occupancy at PP-

SDR. Evidence from other studies already suggested that tayras are generalists with no habitat 

preferences, occurring from open grasslands and plantations to dense forests (Konecny, 1989; 

Presley, 2000; Michalski  et al. 2006; Goulart  et al., 2009). Regarding jaguars, it is possible 
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that they respond to environmental variables in a scale higher than the ones evaluated here, 

due to their high mobility and large home ranges, which may exceed 100 km² (Scognamillo et  

al., 2002; Harmsen, 2006). However, strong inferences about habitat relationships for these 

two species were not possible due to their very low detection probabilities at the study area (≤ 

0.10), which may lead to spurious occupancy estimates (MacKenzie  et al., 2002). In fact, 

detection probabilities were low for all carnivores (< 0.30). This is expected for rare species 

such as the ones studied here (MacKenzie et al., 2005), especially in isolated areas with little 

infrastructure and narrow, recently opened trails, where detectability is known to be lower for 

some carnivores (Dillon & Kelly,  2007; Sollmann  et al.,  2012). However, these areas are 

exactly  where more  study is  required  (Harmsen  et  al.,  2010),  since they have been  little 

explored by researchers and have aspects of their fauna still largely unknown. In such cases, 

we suggest the use of complementary methods in future studies, such as sign surveys and/or 

lures  associated  to  camera-trapping,  in  order  to  increase  detection  probabilities  and, 

consequently, the precision of the estimates (Karanth et al., 2011; Garrote et al., 2012).

Implications for Conservation and Management

Our  results  highlight  the  importance  of  considering  the  rivers’  seasonal  flooding 

regime in camera-trap studies in lowland Amazonian forests. The flooding completely alters 

the landscape, reducing the amount of dry land and thus affecting habitat use by terrestrial 

mammals (Tobler, Carrillo-Percastegui & Powell, 2009; Negrões et al., 2010). Therefore, the 

results  presented  here  reflect  the  relationship  between  carnivores  and  the  environmental 

variables during the flooding season in central Amazonia, and other factors may affect habitat 

use by these species during the drought period. Our study is the first to show that the flooding 

may also affect the detectability of the species. The positive relationship of puma and ocelot 

detectability with river flood level probably reflects these species movement to  terra firme 
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forests  during the high-water season,  as reported by Haugaasen & Peres (2005) for other 

terrestrial mammals. Semi-arboreal mammals, such as tayras, and adept swimmers, such as 

jaguars, are able to use flooded areas, and therefore do not depend so heavily on terra firme 

forests (Haugaasen & Peres, 2005). This may explain why the detectability of tayras, jaguars 

and short-eared dogs, which are also known to be good swimmers (Leite & Williams, 2004), 

was not affected by river levels. Nevertheless, ocelot and puma dependence on  terra firme 

indicates  that  conservation  units  designed  to  protect  wetlands  in  the  Amazon  must  also 

include  large  tracts  of  terra  firme  forests,  to  where  such  species  may  move  during  the 

flooding season.

Distance to human communities was not related to occupancy rates for any of the five 

carnivore species studied, contrary to our expectations. This suggests that activities by PP-

SDR community members do not negatively influence the occurrence of carnivores, and that 

so far the reserve has accomplished its objective of conciliating the use of natural resources by 

human communities with the conservation of species (MMA, 2000). However, care must be 

taken to extrapolate these results to other groups under more hunting pressure, like ungulates 

and rodents (Peres, 2000), or to other sustainable-use reserves where human density is greater 

or where community use of land and natural resources is different (Woodroffe, 2000; Peres, 

2011). 

Another  surprising  result  of  our  study  was  the  high  number  of  short-eared  dog 

detections,  compared  to  other  studies  (n  = 17 — Peres,  1991;  Michalski  & Peres  2005; 

Koester  et al., 2008; Tobler  et al., 2008; Michalski, 2010). The species is endemic to the 

Amazonian  basin  and is  considered  extremely  rare  across  its  entire  distribution  (Leite  & 

Williams,  2004),  being  rarely  recorded  in  faunal  inventories  (Peres,  1991).  The  strong 

relationship we found between the occurrence of short-eared dogs and areas of Brazil-nut 

extraction has not been previously recorded, and should be further explored in future studies. 
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One possible  explanation  for  this  relationship  is  that  the  high density  of  Brazil-nut  trees 

attracts small and medium rodents that feed on its seeds, like spiny rats (Proechimys spp.), 

squirrels (Sciurus spp.), acouchis (Myoprocta spp.) and agoutis (Dasyprocta spp.; Peres & 

Baider,  1997;  Peres,  Schiesari  & Dias-Leme,  1997;  Tuck Haugaasen  et  al.,  2010).  These 

mammals are important components of the diet of short-eared dogs (Peres, 1991; Leite & 

Williams, 2004), so it is possible that the castanhais represent an important source of prey for 

A. microtis. Moreover, short-eared dogs are omnivores, and fruit remains of several species 

have been found in their  scats (Leite  & Williams,  2004). Therefore,  the occurrence of  A. 

microtis  in the castanhais could also be related to the consumption of Brazil-nuts by this 

species,  since our camera-trapping was conducted during the period of  B. excelsa fruiting 

season. 

If  short-eared  dogs’  greater  use  of  castanhais  is  confirmed  elsewhere,  this  should 

become  an  important  component  of  conservation  strategies  for  this  canid.  Brazil-nut 

extraction  is  one  of  the  most  important  activities  in  the  Amazonian  rural  economy,  and 

castanhais occupy an extensive area of the region (Peres & Baider, 1997). The collection of 

Brazil-nuts is generally accompanied by subsistence hunting (Tuck Haugaasen et al., 2010), 

and it is common that the collectors  carry shotguns and domestic dogs to the  castanhais. 

Although  PP-SDR  residents  reported  not  hunting  short-eared  dogs  (Teles,  2009),  the 

encountering with groups of domestic dogs may represent a major threat for two reasons: 

first,  A. microtis is a solitary species (Peres, 1991), being vulnerable to aggressive attacks; 

second, domestic animals may transmit diseases, which is considered one of the main threats 

to  short-eared  dogs  persistence  (Leite-Pitman  &  Williams,  2011).  Therefore,  allying  the 

exploitation of Brazil-nuts with the conservation of  A. microtis is an important issue to be 

considered  in  sustainable-use  reserves  in  the  Amazon,  and  preventing  the  presence  of 

domestic animals in the castanhais may be a simple and efficient strategy for this purpose. 
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Conclusões

Os resultados desse estudo mostraram que a densidade de sub-bosque, densidade de 

drenagem e a presença de áreas de castanhal influenciam o uso do habitat e ocupação pelas 

jaguatiricas,  onças-vermelhas  e  cachorros-de-orelha-curta  na  RDS  Piagaçu-Purus.  Os 

cachorros-de-orelha-curta  (Atelocynus  microtis)  tiveram  forte  relação  com  os  castanhais, 

sendo 94% dos registros nessas áreas. A ocorrência das jaguatiricas (Leopardus pardalis) teve 

relação  positiva  com  a  densidade  de  sub-bosque,  corroborando  resultados  de  estudos 

anteriores  que indicam que a espécie  evita  áreas  abertas,  ocorrendo preferencialmente em 

áreas de cobertura vegetal fechada. A ocorrência das onças-vermelhas (Puma concolor) foi 

negativamente relacionada com a densidade de drenagem, ao contrário  do encontrado por 

Teles  (2009)  em  um  estudo  prévio  realizado  durante  a  seca  na  RDS-PP.  Como  nossa 

amostragem foi realizada durante o período de cheia, acreditamos que esse resultado reflete 

um efeito  da  inundação  sazonal  na  área,  já  que  durante  esse  período  as  áreas  com alta 

densidade  de  drenagem  sofrem  intenso  alagamento,  dificultando  o  deslocamento  e 

forrageamento  pela  onça-vermelha.  A  relação  entre  as  onças-pintadas  (Panthera  onca)  e 

iraras (Eira barbara) e as variáveis  de habitat  foram fracas,  sugerindo que essas não são 

determinantes para sua ocorrência na área de estudo, pelo menos nas escalas avaliadas. No 

entanto, a baixa detectabilidade dessas duas espécies (< 0,10) dificultou inferências sobre seus 

padrões de uso do habitat na RDS-PP.

O nível do rio afetou positivamente a probabilidade de detecção das jaguatiricas e das 

onças-vermelhas, provavelmente refletindo o deslocamento dessas duas espécies para as áreas 

de terra firme durante o período de inundação. Esse é um importante resultado que deve ser 

levado em consideração em estudos futuros na região Amazônica, pois ressalta que o padrão 

sazonal  de  inundação  dos  rios  pode  afetar  não  só  o  uso  do  espaço,  mas  também  a 

detectabilidade  dos  mamíferos  terrestres.  Além disso,  indica  que,  ao  contrário  das  iraras, 

onças-pintadas e cachorros-de-orelha-curta, que são capazes de utilizar as áreas alagadas, as 

jaguatiricas e onças-vermelhas dependem das florestas de terra firme durante o período de 

cheias. Sendo assim, as unidades de conservação desenhadas para proteger áreas alagáveis na 

Amazônia devem também incluir grandes porções de terra firme, para as quais tais espécies 

possam se deslocar nesse período. 

A forte relação encontrada entre a ocorrência dos cachorros-de-orelha-curta e as áreas 

de castanhal deve ser investigada em estudos futuros em outras áreas da Amazônia. Caso essa 
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relação se confirme, os castanhais devem ser incluídos como um importante componente nas 

estratégias de conservação para a espécie, já que a extração de castanhas é uma das principais 

atividades econômicas realizadas na Amazônia e os castanhais ocupam extensas áreas nesse 

bioma.  Por  fim,  a  ausência  de  relação  entre  a  distância  das  comunidades  humanas  e  a 

ocorrência dos carnívoros sugere que as atividades realizadas pelos residentes da RDS-PP não 

estão  afetando  essas  espécies  de  forma  significativa,  e  que  o  objetivo  de  uma  RDS  de 

conciliar o uso dos recursos pelas comunidades humanas e a conservação das espécies vem 

sendo atingido.
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Apêndices
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ANEXO A – Exemplos de fotografias de carnívoros registradas pelas armadilhas fotográficas 

no período de março a junho de 2011 na Reserva de Desenvolvimento Sustentável Piagaçu-

Purus, Amazonas, Brasil.

    

    

  

   

a) b)

c) d)

e) f)
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Anexo A. Exemplos de fotografias das oito espécies de carnívoros registradas pelas armadilhas fotográficas na 
RDS Piagaçu-Purus: a) jaguatirica (Leopardus pardalis); b) cachorro-de-orelha-curta (Atelocynus microtis); c) 
irara (Eira barbara); d) onça-vermelha (Puma concolor); e) onça-pintada (Panthera onca); f)  gato-maracajá 
(Leopardus wiedii); g) mão-pelada (Procyon cancrivorous); e h) quati (Nasua nasua).

g) h)


