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ABSTRACT
One of the smallest canids that occurs in Brazil is the bush dog (Speothos venaticus), a species with a
wide distribution in the Neotropical region. Despite its broad distribution its ecology remains poorly
understood. The species is listed as near-threatened internationally and was recently reclassified as
vulnerable in Brazil. Here, we recorded at different times two possible groups of S. venaticus in a
protected area in Mato Grosso state, the domain of the Cerrado Biome. The records were obtained
through camera traps installed in the Parque Sesc Serra Azul, in the municipality of Rosário Oeste.
This discovery highlights the importance of the new record for the species, providing valuable data
on its distribution and ecology through non-invasive sampling.  Furthermore, rare records like this
reinforce the importance of creating and maintaining conservation areas to safeguard lesser-known
species, such as bush dogs, facing an alarming threat to their survival .
Keywords: Bush dog, camera traps, conservation area, distribution, vulnerable

RESUMO – Registros de Speothos venaticus (Lund, 1842) (Canidae: Carnivora) no Parque Sesc
Serra Azul, sudoeste do Mato Grosso, Brasil. 
Um dos menores canídeos que ocorre no Brasil é o cachorro-vinagre (Speothos venaticus), uma
espécie com ampla distribuição na região Neotropical. Apesar dessa ampla distribuição, sua ecologia
permanece pouco compreendida. A espécie está listada como quase ameaçada internacionalmente
e foi recentemente reclassificada como vulnerável no Brasil. No presente estudo, registramos em
momentos diferentes dois possíveis grupos de S. venaticus em uma área protegida no estado de
Mato Grosso, no domínio do Cerrado. Os registros foram obtidos através de armadilhas fotográficas
instaladas no Parque Sesc Serra Azul, no município de Rosário Oeste. Esses destacam a importância
da área para a espécie, fornecendo dados valiosos sobre sua distribuição e ecologia por meio de
amostragem não invasiva. Adicionalmente registros raros como este reforçam a importância de criar
e manter áreas de conservação para proteger espécies menos conhecidas, como o cachorro-vinagre,
que enfrenta uma ameaça alarmante à sua sobrevivência .
Palavras chave: Armadilhas fotográficas, área de conservação, cachorro-vinagre, distribuição,
espécie vulnerável
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The Canidae family, which encompasses 35 species of dogs, wolves, coyotes, jack-
als, and foxes globally, includes a considerable number of subspecies whose classi-
fication is continuously being re-evaluated (Wilson & Reeder 2005; Padilla & Hilton 
2015). Currently in Brazil, there are 775 species of mammals belonging to 11 orders, 
37 of which belong to the order Carnivora (Abreu et al. 2022), six of which are canids: 
Atelocynus microtis (Sclater, 1883), Cerdocyon thous (Linnaeus, 1766), Chrysocyon 
brachyurus (Illiger, 1815), Lycalopex gymnocercus (Fischer, 1814), Lycalopex vetulus 
(Lund, 1842) and Speothos venaticus (Lund, 1842).

These species are part of Cerdocyonina, a lineage of endemic South American ca-
nids known for including some of the least studied canid species (Perini et al. 2010; 
Zrzavý et al. 2018). This group comprises generalist fox-like morphotypes, such as 
the genera Cerdocyon, Atelocynus, and Lycalopex, as well as highly specialized species 
such as C. brachyurus (maned wolf) and S. venaticus (Segura et al. 2021; Chavez et al. 
2022). Two species became extinct in recent times Dusicyon australis (Kerr, 1792) 
and Dusicyon avus (Burmeister, 1866). According to some authors, one of them, D. 
avus, may have reached the twentieth century, having lived in the open formations 
of the south of the continent, including southern Brazil, whose extinction could have 
occurred after the arrival of Europeans in South America. It may have been kept as a 
pet and been considered part of the human social group (Prates 2014; Prevosti et al. 
2015; Segura & Sánchez-Villagra 2021).

Unlike other canid species that are mostly mesocarnivores, S. venaticus (bush dog) 
is adapted to a hypercarnivorous diet (Zrzavý et al. 2018; Chavez et al. 2022), con-
sisting of 70% or more of vertebrate tissues (Zuercher et al. 2005; Lima et al. 2009). 
Some studies have shown that the bush dog is the only surviving species, forming a 
clade with all hypercarnivorous fossils from South America (Perini et al. 2010; Zrza-
vý et al. 2018).

Speothos venaticus is the only living species in its genus, featuring a more elongat-
ed body, small and rounded ears, as well as shorter tails and limbs compared to other 
canids. Its length varies from 57 to 81 cm, with a tail measuring between 11 and 15 
cm, and weight ranging from 4 to 8 kg (Beisiegel & Zuercher 2005; Reis et al. 2011). 
Records of the species, both in the literature and in the present study, suggest diurnal 
habits (Meyer et al. 2015; Nigro et al. 2021).

The bush dog has a wide distribution in the Neotropical region, occurring from 
Costa Rica, in Central America, to Argentina (DeMatteo 2008; DeMatteo et al. 2011). 
Despite this broad range, the species is listed as Near Threatened internationally 
(DeMatteo et al. 2011) and as Vulnerable (VU) in Brazil on the National List of En-
dangered Species (MMA 2022). This classification reflects its extreme sensitivity to 
the loss of available habitats over time (Bogoni et al. 2024). Therefore, this study 
documents the species’ occurrence in a conservation area, contributing to an im-
proved species record. Furthermore, we emphasize the importance of maintaining 
these protected areas, which are crucial for safeguarding species highly susceptible 
to degraded environments.

The study was conducted within the protected area of the Parque Sesc Serra Azul 
(park; Fig. 1), located on the left bank of the Cuiabazinho River, in the municipality 
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of Rosário Oeste, Mato Grosso, western Brazil. The study area spans approximately 
5,000 hectares and is situated within the Cerrado ecoregion (Louzada et al. 2015). 
The vegetation is variable and has undergone partial fragmentation due to human 
activities. However, it is in an advanced state of recovery, with a rich array of phys-
iographic features such as extensive pastures, cerrado, seasonal forests, and flooded 
forests (Louzada et al. 2015; de Oliveira et al. 2022). The climate in the region is typ-
ical of the savanna, ‘Aw’, according to the Köppen-Geiger system (Alvares et al. 2013). 
It is characterized by concentrated rainfall during the summer months, with annual 
precipitation ranging from 1,000 to 1,600 mm (Alvares et al. 2013). Camera traps 
have been installed at various sampling points within the park, positioned at a height 
of 45-50 cm and selecting vegetation zones for exploratory purposes. The cameras 
were active 24 hours a day, recording three sequential images per event. Some cam-
eras were configured to record 10-second videos for additional observations. 

The first record was on July 12, 2013, the images were taken by camera traps 
(Reconyx PC90HO, Holmen, WI, USA). Four bush dogs were observed foraging to-
gether in one area of the park (Latitude -14.474103; Longitude -55.738212) at 6:33 
AM (Fig. 2). The individuals exhibited healthy pelage, which underscores the impor-
tance of this record. Previous research has documented the disappearance of bush 
dog individuals, which has been potentially associated with a type of mange—a dis-
ease known to affect this species (Jorge et al. 2008; Lima et al. 2012). These results, 
combined with earlier findings, provide valuable insights into the bush dogs’ health 
status and emphasize the need for ongoing monitoring to address potential health 
threats affecting the population (Oliveira 2009; Jorge et al. 2013, 2018). Given that 
sarcoptic mange, a condition frequently observed in domestic dogs (Canis lupus fa-
miliaris Linnaeus, 1758) and subsequently transmitted to wild canids, poses a con-
siderable threat to their well-being, understanding its impact and spread in wild 
populations is crucial (Teodoro et al. 2018; Fiori et al. 2023).

Disease and poaching of prey species are expected to have devastating effects 
on bush dog populations due to their high sociability (Beisiegel & Zuercher 2005; 
DeMatteo et al. 2006; DeMatteo 2008) and association with habitats undergoing 
fragmentation and loss (DeMatteo et al. 2014; Martins et al. 2024). Bush dogs per-
sist as a threatened species due to habitat destruction and insufficient enforcement 
of protective laws (DeMatteo et al. 2014; Bogoni et al. 2024). Of the six wild canid 
species found in Brazil, four are listed as Vulnerable on the endangered species list 
(MMA 2022). This includes S. venaticus, whose status has been updated from Vulner-
able under criterion A4c to C1 in the most recent assessment, underscoring the rapid 
decline in its population (Lemos et al. 2023).

During the study, domestic dogs were recorded at two different locations. One of 
these sightings was from the same camera that had previously recorded the bush 
dogs. These dogs does not seem to be residents of Parque Sesc Serra Azul; they were 
merely passing through. While it is known that dogs belonging to local cattlemen in-
habit the area surrounding the park, they were not recorded by the cameras during 
the monitoring period. Most of the camera records have been of wild animals (Table 
1). The diversity of wildlife and the low incidence of domestic dogs in the region may 
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contribute to the overall health of these wild animals within the protected area. By 
reducing the presence of domestic dogs, which can potentially introduce diseases or 
disrupt the natural behavior of wildlife, the ecosystem’s integrity and the well-being 
of its species are better preserved.

A subsequent record was obtained on January 19, 2021, using another camera trap 
(Bushnell model 119936C). Two bush dogs were recorded at dawn on a rainy day in 
another area of the park (Latitude -14.462817; Longitude -55.710903), at 4:53 AM 
(Video S1). One individual, clearly a male, marked the leaves with urine. This behav-
ior is common among wild canids, including S. venaticus, where it plays a crucial role 
in the formation and maintenance of pair bonds (Porton 1983). Urine marking is es-
sential for communication in many mammal species, as it allows information such as 
species, sex, individual identity, health, and reproductive status of the signaler to per-
sist in the environment (Porton 1983; Johansson & Jones 2007; Fawcett et al. 2013). 
Despite its prevalence among canids, few studies have documented this behavior in 
free-living bush dogs. 

Despite their extensive distribution and occurrence in various habitats, bush dogs 
appear to be naturally rare across their entire range (DeMatteo 2008; DeMatteo et 
al. 2011; Feijó & Langguth 2013). The ecology of the species remains poorly under-
stood. Most available information is based on observations of animals in captivity 
or sporadic field records (Beisiegel & Ades 2002; Lima et al. 2009; Teribele et al. 
2012; Meyer et al. 2015; Fick et al. 2021; Soto-Werschitz et al. 2023), making it dif-
ficult to formulate effective conservation strategies for this rare Neotropical species. 
While some field studies have been conducted on the bush dog, much of the informa-
tion about its status and distribution relies on indirect data (DeMatteo et al. 2011). 
Telemetry data from the Brazilian savanna revealed that a group of bush dogs had 
a home range of 140 km², with small seasonal ‘subareas’. These animals showed a 
strong preference for the native habitats and had a larger home range compared to 
other canids of similar size. Their unique seasonal movement patterns highlight the 
importance of preserving extensive habitats to ensure their long-term persistence 
(Lima et al. 2012). The area adjacent to the riparian forest, where the bush dogs were 
observed, was previously characterized by murundu fields (mound-fields; Renard et 
al. 2012) before being converted into rice paddies and later used as cattle pasture. 
Currently, its use is restricted.

The presence of S. venaticus in Parque Sesc Serra Azul, confirmed through non-
invasive techniques such as camera traps, reaffirms the critical importance of pre-
serving and establishing conservation areas. This importance has been previously 
emphasized in studies focused on safeguarding poorly understood species and those 
concerning threat statuses (DeMatteo et al. 2011, 2014; MMA 2022; de Oliveira et al. 
2023). Furthermore, potential prey for the bush dog, such as Dasypus novemcinctus 
Linnaeus, 1758, Dasyprocta azarae (Lichtenstein, 1823), and Cuniculus paca (Linnae-
us, 1766), which can together represent up to 90% of the biomass consumed in some 
regions (Zuercher et al. 2005; Lima et al. 2009), were also observed in the study area 
(Table 1). Cuniculus paca was recorded multiple times and was also captured in the 
camera trap documenting the bush dog. This underscores the importance of moni-
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toring and studying biodiversity within protected areas, evaluating the occurrence of 
species that can persist in these areas and the incidence of prey, which may be more 
abundant in these regions.  

The closest records of S. venaticus to our study area were from the ‘Estação 
Ecológica da Serra das Araras’ (Dalponte 1988 apud DeMatteo & Loiselle 2008), ap-
proximately 205 km away, situated within the Cerrado morphoclimatic domain. For 
‘Parque Nacional da Chapada dos Guimarães’ (100 km away), the bush dog was not 
recorded, although it is known for the region (MMA 2009; Jorge et al. 2018). We 
currently have no information on other nearby protected areas in the region, such as 
the ‘Estação Ecológica Águas do Cuiabá’, which covers nearly 11,000 hectares and is 
located about 40 kilometers away. 

Given this, creating ecological corridors between protected areas is of vital impor-
tance, especially along rivers with riparian forests and nearby open areas, such as 
those near Serra Azul park. These corridors can connect both nearby areas and more 
distant ones, even if they are physiognomically different and separated by regions 
extensively used for agriculture and livestock, as the Cerrado is covered by a variety 
of phytophysiognomies, such as cerrado sensu stricto, riparian forests, ‘campo sujo’, 
babaçu palm forests, deciduous and semideciduous forest, among other formations 
as flood grasslands and veredas (Palm swamp forests) (Oliveira-Filho & Ratter 2002). 
These formations, with varying degrees of expressiveness, are present throughout 
the study region and adjacent areas. 

Other significant records include those from the municipality of Barão de Mel-
gaço within the ‘Reserva Particular do Patrimônio Natural Sesc Pantanal’ (Lima et 
al. 2009), about 240 km away, which is part of the Pantanal biome, characterized by 
a unique ecosystem of seasonal wetlands, seasonally dry forests, large patches of 
cerrado, and significant vegetation variation due to periodic flooding and droughts 
(Lima et al. 2009; Oliveira et al. 2013). Further, in the municipality of Nova Xavanti-
na, about 340 km to the east (Lima et al. 2012), in the Cerrado biome, similar to the 
study area, although much of the native vegetation has been cleared for agriculture, 
some fragments of native vegetation remain, which may support the persistence of 
the species in these areas. Given the species’ distribution range, it is likely that the 
bush dog traverses areas outside of protected zones (Lima et al. 2012).

The records highlight the need for urgent efforts to develop holistic conservation 
strategies that cover all of Brazil’s biomes, particularly the Cerrado, which is under 
extreme pressure from industrial agriculture, as has been observed for a long time 
and has been emphasized recently (Ratter et al. 1997; Strassburg et al. 2017), with 
drastic consequences in terms of the total eradication of habitats, forcing species to 
live on islands. Mitigating habitat degradation and safeguarding favorable environ-
ments for S. venaticus and its prey species are key to ensuring the long-term survival 
of these vulnerable populations and regionally associated species.

The rapid degradation of suitable habitat and the decline of prey species increases 
the need for conservation measures based on ecological knowledge to ensure the 
species’ long-term persistence in its areas of occurrence (Zuercher et al. 2005; Lima 
et al. 2009; de Oliveira et al. 2023). This is particularly important given the major 

Figura 1. Registros previos de Noctilio leporinus en el Paraguay (círculos), nuevo registro (estrella) y registros 
fronterizos en Argentina (triángulos). Las ecorregiones han sido definidas siguiendo a Clay et al. (2005). Figure 
1. Previous records of Noctilio leporinus in Paraguay (circles), new record (star) and border records in Argentina 
(triangles) The ecoregions have been defined following Clay et al. (2005).
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changes occurring in the Cerrado, a hotspot under threat, due to land use (Ratter et 
al. 1997; Strassburg et al. 2017; Hofmann et al. 2021). Consequently, this research 
underscores the importance of implementing conservation strategies and establish-
ing protected areas to preserve the biodiversity of rare and vulnerable species like S. 
venaticus in Brazil.
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Figura 1. Registros previos de Noctilio leporinus en el Paraguay (círculos), nuevo registro (estrella) y registros 
fronterizos en Argentina (triángulos). Las ecorregiones han sido definidas siguiendo a Clay et al. (2005). Figure 
1. Previous records of Noctilio leporinus in Paraguay (circles), new record (star) and border records in Argentina 
(triangles) The ecoregions have been defined following Clay et al. (2005).

Figure 1. Map of Parque Sesc Serra Azul, Mato Grosso, western Brazil, indicating the locations of the Speothos 
venaticus records obtained in the present study.
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Taxon Common name

Class Mammalia
Order Cingulata
Priodontes maximus (Kerr, 1792) Giant armadillo
Dasypus novemcinctus Linnaeus, 1758 Nine-banded armadillo
Order Pilosa
Myrmecophaga tridactyla Linnaeus, 1758 Giant anteater
Tamandua tetradactyla (Linnaeus, 1758) Southern tamandua
Order Rodentia
Cuniculus paca (Linnaeus, 1766) Lowland paca
Dasyprocta azarae Lichtenstein, 1823 Azara's agouti
Order Artiodactyla
Subulo gouazoubira (Fischer, 1814) Gray brocket deer
Mazama americana (Erxleben, 1777) Red brocket deer
Dicotyles tajacu (Linnaeus, 1758) Collared peccary
Order Carnivora
Puma concolor (Linnaeus, 1771) Puma or cougar
Panthera onca (Linnaeus, 1758) Jaguar
Leopardus pardalis (Linnaeus, 1758) Ocelot
Cerdocyon thous (Linnaeus, 1766) Crab-eating fox
Lycalopex vetulus (Lund, 1842) Hoary fox
Eira barbara (Linnaeus, 1758) Tayra
Procyon cancrivorus Cuvier, 1798 Crab-eating raccoon
Order Chiroptera
Desmodus rotundus (É. Geoffroy St.-Hilaire, 1810) Common vampire bat
Order Perissodactyla
Tapirus terrestris (Linnaeus, 1758) Tapir
Class Aves
Order Galliformes
Crax fasciolata Spix, 1825 Bare-faced curassow
Penelope ochrogaster Pelzeln, 1870 Chestnut-bellied guan

Table 1. List of other species recorded by camera traps (2013-2023) at Parque Sesc Serra Azul. The nomencla-
ture of mammals follows Abreu et al. (2022) and birds follows Pacheco et al. (2021).

Figure 2. Camera trap recording of four Speothos venaticus (bush dogs) in Parque Sesc Serra Azul, Mato Grosso, 
western Brazil.
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Supplement 1 

Video S1. Record captured by a camera trap of two bush dogs in Parque Sesc Serra 
Azul, Mato Grosso state, western Brazil.
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