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Resumo
A Amazônia abriga uma elevada diversidade de anuros, os quais desempenham 
papel fundamental na manutenção do equilíbrio ecológico, atuando como presas 
para invertebrados e diversos grupos de vertebrados. Esses animais desenvolveram 
adaptações fisiológicas, morfológicas e comportamentais antipredatórias, que 
têm sido estudadas principalmente em espécies da Mata Atlântica, resultando em 
lacunas significativas de conhecimento sobre os táxons amazônicos. Neste estudo, 
descrevemos observações comportamentais de três espécies de anuros amazônicos, 
Adelphobates quinquevittatus, Dendropsophus marmoratus e Rhaebo guttatus, em 
resposta à aproximação e ao manuseio por seres humanos. Esses registros de história 
natural fornecem dados de referência sobre os repertórios comportamentais dessas 
espécies.
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ABSTRACT
The Amazon hosts a high diversity of anuran amphibians that play a crucial role 
in maintaining ecological balance by serving as prey for a variety of predators, 
including invertebrates and vertebrates. These amphibians have developed 
physiological, morphological, and behavioral antipredatory adaptations, which 
have been primarily studied in Atlantic Forest species, resulting in significant 
knowledge gaps regarding Amazonian taxa. This study presents behavioral 
observations of three Amazonian anuran species, Adelphobates quinquevittatus, 
Dendropsophus marmoratus, and Rhaebo guttatus, in response to human approach 
and handling. These natural history records provide baseline data on the behavioral 
repertoires of these species.
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Throughout their life cycle, anurans are vulnerable 
to predation by both vertebrates and invertebrates, 
particularly spiders and snakes, which exert strong 

selective pressures on their behavior and morphology 
(Duellman & Trueb, 1994). In response to these pressures, 
anurans have evolved a wide range of antipredatory 
behavioral, ecological, physiological, and morphological 
strategies that increase survival by reducing detection, 
deterring attacks, or facilitating escape (Brodie & 
Brodie, 1999; Toledo et al., 2011). These mechanisms 
may occur singly or in combination, and vary across 
species, populations, and even sexes (Williams et al., 
2000; Toledo et al., 2005). However, the majority of studies 
reporting these defenses have focused on Atlantic Forest 
species, where research efforts have historically been 
concentrated (Haddad et al., 2013; Ferreira et al., 2019). 
As a result, important aspects of natural history remain 
poorly understood for many Amazonian taxa (Ferreira 
et al., 2019).

Adelphobates quinquevittatus (Steindachner, 1864) 
(Dendrobatidae) is a diurnal species that inhabits leaf 
litter or fallen logs on the forest floor, and is found in 
well-preserved forest areas in Brazil (southern Amazonia, 
particularly in the Madeira River drainage), as well 
as in Bolivia and Peru (Bernarde, 2007; Bernarde & 
Macedo, 2008; Silva et al., 2018; Medeiros et al., 2021). It is 
characterized by a black dorsum with longitudinal stripes 
and orange limbs marked with black spots (Caldwell & 
Myers, 1990; Martins & Haddad, 1990). Species within 
this genus are characterized by exposed aposematic 
coloration, bright hues such as red, blue, orange, and 
yellow covering most of the body (Ferreira et al., 2019).

Dendropsophus marmoratus (Laurenti, 1768) (Hylidae) 
is distributed throughout the Amazon Basin, occurring 
in Brazil (Acre, Rondônia, Pará, and Mato Grosso), as 
well as in Colombia, Ecuador, Peru, Bolivia, southern 
Venezuela, Guyana and Suriname (Bokermann, 1964; 
Kohler, 1995; Gomes & Peixoto, 2009; Ouboter & Jairam, 
2012; Cole et al., 2013; Metcalf et al., 2020; Camper et 
al., 2021). The species is nocturnal and arboreal, usually 
found on leaves and branches in tropical forests and in 

clearings near forests (Rodríguez & Duellman, 1994). It 
is characterized by a slightly tuberculate dorsum with 
coloration ranging from grayish bronze to greenish bronze, 
marked with black, dark brown, or reddish spots often 
with olive-green areas along the dorsolateral surfaces. 
The axillary region, groin, and posterior surface of the 
thighs display yellow-orange pigmentation with black 
spots or markings (Duellman, 1978).

Rhaebo guttatus (Schneider, 1799) (Bufonidae) is 
distributed across Bolivia, Peru, Ecuador, Colombia, 
Suriname, Venezuela, the Guianas and the eastern and 
central Amazon in Brazil, typically found on the ground, 
along riverbanks, or among the leaf litter on the forest 
floor (Duellman, 1997; Lotters et al., 2000; Bustamante et 
al., 2005; Bernarde et al., 2011; Ouboter & Jairam, 2012; 
Metcalf et al., 2020; Taucce et al., 2022). It is a large, 
terrestrial and nocturnal species that produces yellow-
orange skin secretions. This is an important characteristic 
that distinguishes them from other frogs, which usually 
have white secretions (Frost et al., 2006).

Documenting defensive behaviors is critical for advancing 
our understanding of predator–prey interactions, 
population dynamics, and the evolutionary processes 
driving phenotypic plasticity under selective pressure. 
In this context, the present study describes behavioral 
observations exhibited by three Amazonian anuran 
species in response to human approach and handling. 
We discuss these behaviors in the context of potential 
defensive strategies, while noting that their confirmation 
as antipredator mechanisms requires further studies 
under natural conditions.

MATERIAL AND METHODS

Observations of R. guttatus were conducted during a field 
expedition in January 2009 along BR-319, in the Reunidas 
region, municipality of Manicoré, state of Amazonas, 
northern Brazil, at approximately 3:00 p.m. (5°31’26”S 
62°08’17”W, WGS 84; elev. 44 m a.s.l.). On 26 November 
2013 at 5:45 p.m., another individual of R. guttatus was 
observed exhibiting defensive behavior in the Flona 
Tapirapé-Aquiri, municipality of Parauapebas, state of 
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Pará, in a forested area (5°49’40.22” S, 50°31’25.54” W, 
WGS 84; elev. 221 m a.s.l.). Adelphobates quinquevittatus 
and D. marmoratus were observed displaying defensive 
behaviors during a field expedition conducted between 21 
and 26 November 2013 in the municipality of Comodoro, 
state of Mato Grosso, central-west Brazil (13°47’27” S, 
60°27’47” W, WGS 84; elev. 189 m a.s.l.). Both individuals 
of R. guttatus exhibited defensive behavior under natural 
field conditions; the other species were captured and 
transported to the field laboratory, where they were 
photographed after displaying behavioral responses to 
handling and human approach.

RESULTS

Rhaebo guttatus. During the first encounter with the 
individual from Amazonas, as TSS approached while the 
toad was hopping, it emitted an audible expiratory sound, 
described here as an “air sound,” consistently produced 
during expiration each time it moved or jumped  (see video: 
https://www.herpetocapixaba.com.br/herpetovideos). In 
addition to this acoustic response, the individual displayed 
the behaviors described below.

The second individual was encountered in Parauapebas, 
state of Pará, at dusk (approximately 5:45 p.m.), moving 
on the forest floor. Upon the approach of TSS, both 
individuals exhibited a set of defensive behaviors previously 
reported in the literature, including body inflation, escape 
movements, elevation of the anterior portion of the body 
by the forelimbs, and orientation of the parotoid glands 
toward the observer (Fig. 1A).

Adelphobates quinquevittatus. The adult was taken 
to the laboratory at 7:30 a.m., and, when handled for 
photographic documentation at 9:32 p.m., exhibited death 
feigning behavior; contraction of the limbs with the belly 
turned upwards (Fig. 1B).

Dendropsophus marmoratus. The species exhibited a 
series of responses to our manipulation for photographic 
documentation. Initially, at 6:16 p.m., the individual 
contracted its limbs and flexed its head ventrally with the 
belly upwards, exhibiting its ventral aposematic coloration 

(Fig. 1C). At 6:18 p.m., the individual displayed immobility, 
then performed an evasive jump. When an attempt was 
made to capture the individual by hand, it inflated its 
body while bracing itself against the substrate (Fig. 1D).

Figure 1. Defensive behaviors exhibited by Rhaebo guttatus, 
Adelphobates quinquevittatus and Dendropsophus marmoratus: 
(A) R. guttatus: elevation with tilting of the body supported by 
the forelimbs, and orientation of the parotid glands toward the 
observer (B) A. quinquevittatus: contraction; (C) D. marmoratus: 
contraction; and (D) D. marmoratus: body inf lation.  
Photos by TSS.

DISCUSSION

For R. guttatus, we observed a behavioral repertoire 
previously described for bufonids, including escape, 
body inflation, elevation of the body by the forelimbs, 
and orientation of the parotid glands toward the observer 
(Jared et al., 2011). The orientation of the parotid glands is 
a preparatory phase for the voluntary ejection of venom, 
as proper orientation can increase the accuracy and 
effectiveness of chemical defense by ensuring that the 
secretion directly hits the predator (Jared et al., 2009, 
2011), although the ejection itself was not observed in 
the present record.

In addition, during the escape response, the individual 
emitted an audible expiratory sound five times while 
jumping. Sounds produced in contexts of disturbance, 
handling, or escape have been discussed in the literature 
as defensive acoustic emissions, often broadly referred 
to as defensive calls (Toledo & Haddad, 2009; Toledo et 

https://www.herpetocapixaba.com.br/herpetovideos
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al., 2015). Amphibian calls are commonly classified into 
three categories: warning calls, which act as intimidating 
deterrents toward potential predators; alarm calls, 
produced during escape or predation events and potentially 
attracting interference; and distress calls, emitted when 
the animal is already captured, representing a last attempt 
to startle the predator into releasing it (Toledo & Haddad, 
2009; Toledo et al., 2015).

The sound recorded here was emitted during an active 
escape attempt, simultaneously with evasive jumping 
behavior, and may be interpreted as an alarm-type defensive 
acoustic emission. To our knowledge, this represents the 
first record of an air-expelled sound associated with 
defensive behavior in Rhaebo guttatus. This combined 
occurrence of an expiratory sound and evasive jumping 
represents a previously undocumented component of the 
defensive repertoire of this species.

Adelphobates quinquevittatus exhibited distinct defensive 
behaviors in response to human handling or approach. 
The limb contraction displayed is a behavior previously 
documented in other anuran families, such as Hylidae 
and Bufonidae (Ferreira et al., 2019). This posture has 
been associated with hindering ingestion, death feigning, 
enhance the display of aposematic coloration, or facilitate 
the spread of skin secretions (Toledo et al., 2011). To 
our knowledge, this is the first published record of this 
posture not only for the species, but also for the genus 
Adelphobates and the family Dendrobatidae. Members of 
the family Dendrobatidae, commonly known as poison 
frogs, possess aposematic coloration and potent chemical 
defenses in the form of skin alkaloids (Daly et al., 2002; 
Saporito et al., 2007). In our observations, the individual no 
toxin secretion was observed, but limb contraction resulted 
in a more prominent exposure of its ventral pattern. The 
recorded behavior had the immediate visual effect of 
enhancing the display of its coloration, constituting a 
new behavioral record for the family Dendrobatidae that 
is similar to postures observed in other anuran families.

Dendropsophus marmoratus exhibited a sequence of 
behaviors consistent with known antipredatory categories 
for anurans. Behaviors such as body inflation, immobility, 

contraction and evasive jumps are commonly reported 
as antipredatory tactics for other species of the genus, 
serving to intimidate the predator, avoid detection by 
visually oriented predators or to increase the distance from 
predators that rely on chemosensory cues (Duellman & 
Trueb, 1994; Ferreira et al., 2019). Postures that reveal the 
ventral coloration, enhancing the display of aposematic 
coloration, are often described as hidden aposematism, 
used as a misleading signal to confuse or alert potential 
predators to the presence of toxins or lack of palatability 
(Ferreira et al., 2019). This study provides the first 
description of these behaviors for D. marmoratus.

In summary, we documented behaviors in 
A. quinquevittatus, D. marmoratus, and R. guttatus that 
are consistent with putative antipredatory strategies 
reported in the literature on anurans. These observations 
serve primarily as a record of natural history, providing a 
baseline description of behaviors that may inform future 
research on the antipredatory mechanisms of these 
Amazonian anurans. Documenting these behaviors is 
important for understanding predator-prey dynamics in 
poorly studied regions such as the Amazon, where such 
data are scarce or not previously reported. Continuous 
observations are essential to reveal the full range of 
defensive behaviors in neotropical amphibians.
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Video Caption					   
Video. Escape response in Rhaebo guttatus showing 
synchronization between audible expiratory sounds while 
jumping.
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