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The release call of Rhinella bernardoi (Anura: Bufonidae)
Eduardo A. Sanabria1,*, and Lorena B. Quiroga1,2
Abstract. Rhinella bernardoi belongs to the Rhinella granulosus group, of which species are characterized by explosive breeding
events which make it difficult to obtain recordings of their advertisement call. As an alternative, it has been proposed that recordings
of release calls can be used to differentiate between species. Here we describe the structure of the release call of R. bernardoi. Five
males were stimulated by false axillary amplexus, upon which their release call was recorded for one minute. Rhinella bernardoi
produces short and straight calls (n = 11 ± 2.3). The duration of the call ranged between 2.2-5.2 ms. Pulse length ranged between
0.13-0.4 ms. Comparative studies of related species within the Rhinella granulosus group are needed to determine the taxonomic
value of the release call.
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Introduction
Amongst amphibians, vocalizations represent the
most important form of communication, and play
a major role in inter- and intra-specific interaction
(Duellman and Trueb, 1986; Ryan, 1988; Pough et al.
2001). Concerning anurans, the call most commonly
described is the advertisement call which is emitted by
males during the breeding season. This call is usually
emitted both to attract females for breeding, and to
designate the territory of the caller (Duellman and
Trueb, 1986; Salas et al. 1998; Pough et al. 2001; Wogel,
Abrunhosa and Weber, 2004; Pimenta and Cross, 2004;
Heyer and Carvalho, 2004). Conversely, the release
call can be described as an agonistic signal emitted by
male toads when they are amplected by others males,
which is usually accompanied by vibrations of the
body (Duellman and Trueb, 1986). The release call
may differ from the advertisement call in the number
of pulses, frequency and duration (Pough et al. 2001).
Furthermore, it has been described that the release
calls of different species of Bufonid toads from North
America differ significantly in their temporal structure,
thus providing phylogenetic information (Sullivan and
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Wagner, 1988; Sullivan and Lamb. 1988; Sullivan and
Malmos, 1994). Difference in release calls was used by
di Tada, Martino and Sinsch (2001) to separate species
within the Rhinella spinulosus group.
Rhinella bernardoi is a recently described species
(Sanabria et al. 2010) which belongs to the Rhinella
granulosus group. This group has several particular
natural history characteristics, such as a very short
reproductive period which can be as short as two days
(Gallardo, 1972; Yanosky, Mercolli & Dixon, 1997;
Langone, 1999). These short breeding events make it
difficult to obtain recordings of the advertisement call,
particularly in arid regions were breeding activity is
highly irregular. Therefore, the use of release calls is
an alternative option to obtain appropriate variables
to differentiate species within the Rhinella granulosus
group. The aim of this study is to describe the structure
of the release call of R. bernardoi, and to provide
additional information about the relationship of call
parameters with temperature and body size.

Materials and Methods
The study area is located 320 km northeast of the city of San Juan,
Argentina, on National Highway 510. The dominant vegetation
in the area includes Deuterocohnia longipetala (chaguar), Larrea
cuneifolia and L. divaricata (jarillas), Prosopis sp. (Algarrobos),
Tipha dominguensis (totoras) and Bacharis salicifolia (chilca dulce). This region is part of the Monte Desert which is characterized
by an arid climate with a mean annual temperature of 17.3 ºC, a
mean maximal temperature of 25.7 ºC, and a mean minimum temperature of 10.4 ºC, with a mean annual rainfall of 89 mm during
the summer months (Cabrera, 1976).
On January the 24th, 2008, we hand-captured five males of R.
bernardoi and transported these to the laboratory at Universidad
Nacional de San Juan. We simulated false axillary amplexus by
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Table 1. Descriptive statistics of call parameters. NPC
(number of pulses per call), MPD (mean of pulse duration),
AID (average interpulse duration), CL (Call length), DF
(dominant frequency), DBC (distance between calls), R (Rate
= Number of pulse / call length), EF (emphasized frequency),
DB (decibel average in which the frequency is emphasized).

Mean

Range

SE

NPC

6,94

4.00

0.18

MPD

0.25

0.26

0.008

AID

0,18

0.38

0.01

CL

3.40

3.00

0.10

DF

1151,97

1490,60

63.64

9.80

12.60

0.39

TP

205,99

138,11

5.30

EF

1422,58

474,00

15.50

DB

-32,74

14,60

0.46

DBC

Figure 1. Release call of R. bernardoi (A) from Ischigualasto
Provincial Park, Wavefrom (B) and spectrogram (C). Body
temperature: 24.8º C.

gently pushing individuals using thumb and forefinger (Leary,
1999) until release calls were emitted. We recorded each call for
three minutes using a digital recorder (Olympus VN-2000). Additionally, we measured body temperatures of individuals with a
digital thermometer TES 1312 (TES Electrical Electronic Corp.,
Taipei, Taiwan, ± 0.1 ° C), and snout vent length (SVL). Laboratory temperature during data collection was 25 ± 2 °C.
Sampling frequency was 44.1 kHz at a 16 bit resolution. The calls
were digitized and subsequently analyzed using Syrinx software
version 2.2b (Burt, 2001). We analyzed 10 calls, and measured 9
variables: number of pulses per call (NPC), mean of pulse duration (MPD), average interpulse duration (AID), Call length (CL),
dominant frequency (DF), distance between calls (DBC), Rate =
Number of pulse / call length (R), emphasized frequency (EF),
decibel average in which the frequency is emphasized (DB). We
used descriptive statistics (mean ± standard error), to characterize
each of the variables. In addition, we carried out Spearman regressions between the song variables, SVL, and body.

Results and discussion
During artificial amplexus stimulation, R. bernardoi
produces a series of short, straight calls of variable
number (mean 11 ± 2.3 calls, min = 7, max = 19.8).
The wide variation found in the number of calls emitted
may be due to pressure differences that can be exerted
on the individual at the time of simulating amplexus.
Martin (1971) noted that variations of pressure on the
chest during artificial amplexus cause an increase in the
number of calls emitted by frogs. The timing between
calls was relatively constant amongst individuals, with
a mean of 98 ± 4 ms. The release call is composed of
a small pulse train containing 5 to 9 pulses per call
with a downward modulation. We observed that the
last pulse is distended in length relative to the rest of
the pulses heard in the call (Fig. 1B). The call duration
ranged between 2.2 and 5.2 ms. Pulse length range was
bounded by a minimum of 0.13 and a maximum of 0.4
ms duration, with mean inter-pulses of 0.18 ± 0.01 ms
(Table 1).
The results of Spearman regressions between
the song variables, SVL and body temperature of
analyzed individuals showed that body size correlated
positively and significantly with the mean number
of pulses, mean length of inter-pulses, length of the
call, emphasized frequency and decibels to which the
frequency is emphasized. Also, the dominant frequency,
distance between calls and pulse rate were negatively
and significantly correlated with body size. The body
temperature of individuals exhibited a significant,
positive correlation with the dominant frequency and
the average duration of the pulses (Table 2). Therefore,
the dependency of the call variables on temperature
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Table 2. Spearman correlations between call variables versus body temperature and body size (SVL). For abbreviations see Table
1.

LHC (mm)

Temperature (ºC)

r

t(N-2)

p

r

t(N-2)

p

NPC

0.38

2.87

0.005

-0.23

-1.65

0.10

MPD

-0.13

-0.95

0.34

0.35

2.67

0.01

AID

0.52

4.23

0.0001

-0.17

-1.20

0.23

CL

0.56

4.79

0.00001

-0.16

-1.17

0.24

DF

-0.45

-3.51

0.0009

0.29

2.14

0.03

DBC

-0.35

-2.59

0.01

-0.08

-0.61

0.54

TP

-0.37

-2.83

0.006

-0.02

-0.18

0.85

EF

0.43

3.33

0.001

0.01

0.09

0.92

DB

0.24

1.72

0.09

0.27

1.99

0.05

and body size should be considered for comparative
studies.
Currently, comparative material from other species
within the Rhinella granulosus group is lacking, as the
current description of the release call of R. bernardoi is
the first among its members. Therefore, the description
and analyses of closely related species are highly needed
to assess the taxonomic value of this character.
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