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Does the crab-eating fox (Cerdocyon thous) avoid the toxicity
of the giant toad (Rhinella horribilis)? 

A case of apparent selective feeding in Colombia
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The crab-eating fox (Cerdocyon thous) is an opportunistic fox whose diet ranges from fruits to various vertebrates, whereas Rhinella horribilis 
is a toxic toad protected by cutaneous bufotoxins. Here we document and describe a novel predatory behavior of C. thous on R. horribilis in a 
tropical dry forest of the Colombian Caribbean. The predation event was recorded by using camera traps during a monitoring of the mammal 
community conducted through biosensor stations in the Tropical dry forest. Thirteen stations were installed, each positioned 30-40 cm above 
ground level. The Camera traps recorded a predation event in seven consecutive videos in which the fox was observed manipulating the toad 
by holding it by the limbs, carefully avoiding biting the head and dorsal region. Additionally, prior to consumption, the predator delivered 
several blows to the prey using neck movements. The consumption was selective, restricted to specific parts such as the hind limbs. The 
sequence revealed behaviors associated with sensory inspection and selective feeding, likely aimed at minimizing the risk of intoxication. This 
record constitutes the first detailed observation of this type of interaction between these two species in the Colombian tropical dry forest and 
suggests an adaptive strategy that enables C. thous to exploit chemically defended prey.
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El zorro perro (Cerdocyon thous) es un cánido oportunista cuya dieta abarca desde frutos hasta diversos vertebrados, mientras que Rhinella 
horribilis es un sapo tóxico protegido por bufotoxinas cutáneas. En este estudio, documentamos y describimos un nuevo comportamiento 
depredador de C. thous sobre R. horribilis en un bosque seco tropical del Caribe colombiano. El evento de depredación fue documentado 
mediante cámaras trampa, en un monitoreo de la comunidad de mamíferos en estaciones biosensoras del bosque seco tropical, para el cual 
se utilizaron 13 cámaras trampa, ubicadas entre 30 - 40 cm a nivel del suelo. Se registró un único evento en una secuencia de siete videos 
consecutivos, en los que se observó que el zorro manipuló al sapo sujetándolo por las extremidades, evitando morder la cabeza y el dorso. 
El anfibio fue inmovilizado y aturdido mediante golpes controlados con el cuello del depredador. El consumo fue selectivo, limitado a partes 
específicas como las patas traseras. La secuencia mostró conductas de inspección sensorial y selección trófica, posiblemente orientadas a 
minimizar el riesgo de intoxicación. Este registro constituye la primera observación y descripción detallada de este tipo de interacción entre 
las dos especies en el bosque seco tropical colombiano y sugiere una estrategia adaptativa que permite a C. thous explotar presas defendidas 
químicamente.
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Camera traps have been used since the late 19 th 
century to study populations of mammals worldwide 
revealing a wide - range of previously undocumented 
behaviors and allowing unprecedented data collection to 
further ecological knowledge (Kucera and Barret 2011). 
Understanding the composition, distribution, occupancy, 

abundance, and density of medium and large mammal 
populations and communities has been one of the primary 
objectives since Chapman (1927) first used camera traps 
to document mammalian diversity in Barro Colorado 
Island, Panama. However, these devices allow us to go 
beyond presence only data to aid understanding species 
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The ethological description of predation events provides 
valuable insights into the predator’s behavioral repertoire 
and its ability to exploit chemically defended prey (Skelhorn 
and Rowe 2007). In this context, the aim of this note is to 
report on the first recorded predation event of R. horribilis 
by C. thous in the Colombian Caribbean region and to 
provide a detailed description of the predator’s behavior 
and prey - handling strategy during consumption.

The event was recorded in a remnant of tropical dry 
forest in the municipality of La Jagua de Ibirico, Cesar 
Department, Colombia (09° 32’ 27.85’’ N, 073° 17’ 18.06’’ W, 
205 m). The data presented in this study were collected 
during biodiversity monitoring activities conducted in 
biosensor and compensation areas within the Cesar mining 
corridor. The area is characterized by a landscape matrix 
dominated by cattle pastures interspersed with remnants 
of riparian vegetation, patches of fragmented terra firme 
forest, and shrublands. The local rainfall regime is bimodal 
- tetra seasonal, with monthly precipitation ranging from 
105 to 116 mm and a mega thermal (warm) temperature 
regime (Rangel-Ch 2019).

Thirteen camera traps stations were installed and 
remained active between December 1, 2022, and April 
26, 2023. Different models of camera traps were used, 
programmed in hybrid mode (2 photos and 1 video), and 
deployed along routes with high wildlife activity, following 
recommendations from standard protocols (Díaz-Pulido 
and Garrido 2012). All fauna detected on the camera traps 
were identified with the help of field identification guides 
(Emmons and Feer 1999; Suárez-Castro and Ramírez-Chaves 
2015). Where required, experts were consulted. Anurans 
were identified using specialized field guides and confirmed 
by an expert herpetologist based on their morphological 
characteristics, size, and geographic distribution (Leenders 
2016; Carvajal-C. et al. 2019; Acosta 2025). The audiovisual 
material supporting this research has been deposited in 
Zenodo (Pérez-Gómez and Fernández-Rodríguez 2025).

The predation event was recorded on March 21, 2023, 
between 03:53 and 03:58 hr, in a sequence of fourteen 
photographs and seven consecutive videos captured by 
a camera trap installed in a shrubland area. This allowed 
detailed documentation of the predatory behaviors of C. 
thous toward an individual of R. horribilis.

In the initial scenes, the fox was seen carrying the toad 
in its mouth, holding it by one of its forelimbs (Figure 1a-
b). It then placed the toad on the ground (Figure 1c) and, 
through repetitive movements, twisted its neck over the 
prey (Figure 1d) and deliberately dropped its body in a 
controlled manner, delivering multiple blows (Figure 1e). 
Next, it inspected the toad, lifted it by one hind limb, walked 
a few steps, and placed it back on the ground, where it 
watched, sniffed, and engaged with it again (Figure 1f ). 
This pattern is repeated several times, with a frequency 
of one to three blows per cycle. The sequence included 
episodes of olfactory exploration and visual assessment, 

distribution, and into gaining ethological insights such 
as behaviors and specific trophic interactions, which are 
fundamental for biodiversity conservation (Trolliet et al. 
2014; Caravaggi et al. 2017).

Predation on toxic prey by carnivorous mammals 
poses ecological and evolutionary challenges, with 
important implications for understanding behavioral 
and physiological adaptations related to avoiding and 
tolerating venom (van Thiel, et al. 2022; Glendinning 
2007). The crab-eating fox (Cerdocyon thous Linnaeus 
1766), is a mesopredator of the family Canidae (Order: 
Carnivora), commonly known as the “zorro-perro” in the 
Colombian Caribbean has a wide distribution throughout 
the Americas (Sillero-Zubiri 2009; Beisiegel et al. 2013; 
Ramírez-Chaves and Pérez 2015). This species is adapted 
to a wide range of habitats, from primary forests to heavily 
modified landscapes, with a generalist and opportunistic 
diet (Berta 1982; Emmons and Feer 1999; Delgado 
2002; Delgado-V and Zurc 2007; Dutra-Vieira et al. 
2021; Londoño-Raigosa et al. 2025). Its dietary plasticity 
allows to exploit seasonal resources and incorporate 
chemically defended prey, such as certain amphibians 
and reptiles (Bossi et al. 2019; Goebel et al. 2023; Couto et 
al. 2024). Regarding toads of the genus Rhinella (Anura: 
Bufonidae), are amphibians well adapted to terrestrial life 
and exhibit ecological plasticity, capable of thriving in 
both pristine and urban environments (Webb et al. 2014; 
Duque Amado and Megía-Palma 2024; Favio et al. 2025; 
Demartín et al. 2025). Rhinella horribilis (Wiegmann, 1833) 
is a widely distributed toxic anuran associated with open 
and anthropogenically altered environments east of the 
Eastern Cordillera (Cortés-Suárez 2017; Soria-Ortiz and 
Vázquez Domínguez 2025). These amphibians are notable 
for their granular cutaneous glands, particularly those 
located in the postorbital - supratympanic region, known 
as parotoid glands, which secrete bufotoxins that serve 
as a defense against predation (Toledo and Jared 1995; 
Gadelha and Soto-Blanco 2012). 

Amphibians of the genus Rhinella have been recorded as 
prey of C. thous based on stomach content analyses, mainly 
in studies conducted in Brazil (Rocha et al. 2008; Bossi et al. 
2019; Dutra-Vieira et al. 2021; Couto et al. 2024). A recent 
study documented the predation of R. marina by C. thous, 
describing how the predator manipulated the prey by the 
hind limbs (see Figure 1 in Goebel et al. 2023), possibly to 
avoid areas with higher toxin production, as is inferred 
here. Moreover, the authors did not provide additional 
details on this behavior prior or during consumption. A 
similar study reported the consumption of R. diptycha and 
R. icterica, highlighting patterns of anatomical selectivity, 
which supports the idea of a possible strategy to avoid the 
most toxic parts of these amphibians’ bodies (Couto et al. 
2024). Nevertheless, records of predation on poisonous 
toads remain scarce, particularly about detailed behavioral 
observations (e.g., Goebel et al. 2023).
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as well as pauses during which the fox appears to closely 
observe the toad’s reactions. During these actions, the fox’s 
neck fur appears visibly wet (Figure 1a-d, the tip of pointer), 
suggesting dermal contact with bufotoxins, which are 
typically secreted from parotoid glands when threatened.

This behavior was consistently documented in the first 
three videos, each lasting 20 seconds. In the fourth video, 
the fox grasped the toad by a limb and pinned it against 
the ground using one of its forepaws, tensing its muscles 
in an apparent attempt to dismember it (Figure 1g). In the 

Figure 1. Frames illustrating key moments of the predation event of Rhinella horribilis by Cerdocyon thous in a tropical dry forest in the municipality of La Jagua de Ibirico, Cesar 
Department, Colombia: a and b, transport; c and d, prey inspection; e and f, striking with repetitive neck movements; g and h, consumption.
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fifth and sixth videos, the fox continues feeding, selectively 
consuming the thighs while discarding the rest of the body 
(Figure 1h). Finally, in the seventh video, the fox persistently 
sniffed the remains of the toad before leaving the area.

Worldwide, several studies have reported the selective 
feeding of toads of the genus Rhinella, including R. marina, 
R. horribilis, R. diptycha, and R. icterica, by vertebrate pre-
dators (Rocha et al. 2008; Cabrera-Guzman et al. 2014; 
Bossi et al. 2019; Parrot et al. 2019; Dutra-Vieira et al. 2021; 
Goebel et al. 2023; Couto et al. 2024; Cubas-Rodríguez et 
al. 2024; Negreiros Almeida et al. 2024). A study reported 
that, in one case, the consumption of R. diptycha occurred 
shortly after initial contact. However, in a second case, 
where another fox preyed on an individual of R. icterica, 
the fox was observed making small jumps and using its 
forepaws to immobilize the prey (Couto et al. 2024). In 
contrast to those reports, our observation demonstrates 
an elaborate behavioral pattern prior to consumption, 
in which the fox repeatedly strikes the toad using neck 
movements. This may represent a strategy to immobilize 
the prey, or a manipulation behavior intended to reduce 
toxin release.

Additional observations consistently describe a pattern 
of selective consumption, in which the ingestion of limbs 
and lower ventral regions of Rhinella species is prioritized, 
whereas the head and dorsal areas are avoided (Couto et 
al. 2024), where venom glands are concentrated (Toledo 
and Jared 1995). Couto et al. (2024) interpreted this type 
of selective feeding, which excludes internal organs and 
dorsal regions, as an adaptive strategy to minimize the risk 
of intoxication.

To date, there have been no reports of lethal intoxica-
tion in C. thous following the consumption of bufonid 
toads, which may suggest partial physiological tolerance 
to bufotoxins or, more likely, high effectiveness in prey 
- handling and dietary selection strategies (Rocha et al. 
2008; Gadelha and Soto-Blanco 2012; Goebel et al. 2023). 
In contrast, predatory species in Australia, such as dingoes 
(Canis lupus dingo Wozencraft, 2005) and certain carnivorous 
marsupials like the northern quoll (Dasyurus hallucatus 
Gould, J. 1842), and other native predators experience 
high mortality when coming into contact with R. marina (a 
South American invasive species in Australia) due to their 
lack of an evolutionary history of exposure to these toxins, 
and lack of learned behaviors to isolate and consume less 
toxic body parts of the toad (Shine 2010; Nelson et al. 2011; 
Cabrera-Guzmán et al. 2014; Indigo et al. 2023).

The behavior documented in this study contributes 
to existing knowledge by detailing the sequence of toxic 
prey handling by C. thous. This includes visual and olfactory 
exploration, abrupt movements prior to consumption, and 
selective ingestion. The neck - thrusting behavior observed 
before ingestion may represent an immobilization strategy 
not reported before by this species (e.g., Goebel et al. 2023; 
Couto et al. 2024). Likewise, the manipulation of prey by its 

limbs suggests a possible sensory evaluation process based 
on learned experience (Couto et al. 2024). These findings 
highlight the importance of conducting further studies 
to better understand the behavioral strategies employed 
by C. thous when facing chemically defended prey such 
as R. horribilis. More broadly, our observations highlight 
the need for further investigation to determine whether 
C. thous possesses physiological immunity to bufotoxins, 
or whether its selective feeding predation strategy toward 
toxic prey is entirely learned. Such research could shed light 
on how learned behaviors influence trophic dynamics in 
the presence of chemically defended prey.
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