HB vol. 13 n.2 2 - Notas de Historia Natural & Distribuicao Geografica

Distress call of Boana geographica (Spix, 1824)
recorded in the state of Maranhao, Brazil

Joao Lucas Pereira Ferreira?", Kassio de Castro Aratjo?, Lucas Rafael Uchoa'2, Caio
Vinicius de Mira-Mendes3, Etielle Barroso de Andrade?

1 Programa de P6s-Graduacao em Zoologia, Departamento de Ciéncias Biolbgicas,
Universidade Estadual de Santa Cruz-UESC, Rodovia Jorge Amado, km 16, 45662-
900 Ilhéus, BA, Brazil

2 Grupo de Pesquisa em Biodiversidade e Biotecnologia do Centro-Norte Piauien-
se-BIOTECPI, Instituto Federal de Educacao, Ciéncia e Tecnologia do Piaui-IFPI
Campus Pedro II, Rua Antonino Martins de Andrade 750, Engenho Novo, Pedro II,
64255-000 Piaui, Brazil

3 Departmento de Biologia, Universidade Estadual do Maranhao, 65055-310 Sao

Luis, MA, Brazil

Corresponding author. Email: jooaolukas247@gmail.com

DOI: 10.5281/zenodo.14291738
nuran vocalization can vary
in different social contexts,

A including reproductive, ag-

gressive, and defensive calls (Toledo
and Haddad, 2009; Toledo et al., 2014).
Among the defensive calls, three subcat-
egories can be identified: alarm, warn-
ing, and distress calls (Toledo et al.,
2014; Ferreira et al., 2019). This later
is usually emitted with the mouth open
and during subjugation by a potential
predator (Toledo et al., 2005; Toledo
et al., 2014; Ferreira et al., 2019). Al-
though distress calls are known from
almost 100 species in 38 genera, they
are commonly observed in Boana and
Leptodactylus species (Ferreira et al.,
2019).

Boana geographica (Spix, 1824) be-
longs to the B. semilineata group
(Faivovich et al., 2005) and is a treefrog
with nocturnal foraging habits whose
reproductive period extends through-
out the year (Anjos et al., 2021). It is
distributed from northern Bolivia and
adjacent southeastern Peru to western
Brazil (Frost, 2024). The known vocal
repertory of B. geographica is restrict-
ed to its advertisement call (Fouquet et
al., 2016). In this work, we describe the
distress call of B. geographica recorded
in the state of Maranhao, northeastern
Brazil, and compare it to other species
of Boana.

195



HB vol. 13 n.2 2 - Notas de Histéria Natural & Distribuicao Geografica

During fieldwork carried out on April
20, 2023 at Reserva Particular do Pat-
rimonio Natural (RPPN) Mansinha
(7°8’5.02”S;  47°26’5.13°W, datum
WGS84), municipality of Carolina,
near Chapada das Mesas National Park,
state of Maranhao, northeastern Brazil,
we collected an adult male Boana geo-
graphica (Fig. 1) on the banks of a small
stream in the middle of a gallery forest.
The individual was found on a tree trunk
around 10hoo a.m., collected manually,
and transported in a plastic bag to the
support base. The animal emitted a dis-
tress call when removed from the plastic
bag with immobilized legs.

We recorded the distress call using a
smartphone with a sampling rate of 44.1
kHz and resolution of 32 bits. We ana-
lyzed the calls in the Raven Pro v.1.6.1
(Bioacoustics Research Program, 2019)
software using the settings: window type
= Hanning, window size = 512 samples;
3 dB filter bandwidth = 124 Hz; over-
lap = 95% (locked), hop size = 0.59 ms,
DFT size = 512 samples, grid spacing =
86.1 Hz; brightness = 60%; contrast =
54%. We analyzed the following acous-
tic parameters: call duration, inter-call
interval (s), minimum frequency (Hz),
maximum frequency (Hz), dominant
frequency (Hz), and bandwidth 90%
(Hz) (Kohler et al., 2017). The mini-
mum and maximum frequencies were
obtained through “Frequency 5%” and
“Frequency 95%” functions in Raven
Pro v.1.6.1 (Bioacoustics Research Pro-

196

gram, 2019). Note and call terminolo-
gies follow Kohler et al. (2017) using a
note-centered approach. Sound figure
was produced using the packages See-
wave v.2.1.6 (Sueur et al.,, 2008) and
tuneR v.1.3.3 (Ligges et al., 2017), in R
v.4.0.4 (R Core Team 2021), with the
following settings: window = Hanning;
FFT size = 512 samples; FFT overlap =
70%; color scale = 60 dB relative. Fol-
lowing the recording process, the speci-
men was euthanized following approved
procedures, fixed in 10% formalin, and
preserved in 70% alcohol. The specimen
was deposited in the Colecao Biologica
da Universidade Estadual do Maran-
hao — UEMA Campus Paulo VI, Sao
Luis, Maranhao, Brazil (CFMAN107).
The video and audio were deposited at
Fonoteca Neotropical Jacques Vielliard
(FNJV 77623).

The distress call description was based
on a 60 s recording containing 12 calls.
The distress call consists of a pulsatile
and harmonically complex structure
with mean 43.83 harmonics [Standard
Deviation (SD) 3.88 harmonics; 38—50
harmonics], emitted with the mouth
open. The call duration was 0.635 s (SD
0.183 s; 0.413—0.977 s), inter-call inter-
val of 4.143 s (SD 4.824 s; 0.322-16.588
s), minimum frequency (5%) of 1945 Hz
(SD 518 Hz; 1291—2756 Hz), maximum
frequency (95%) of 7428 Hz (SD 3626
Hz; 3617—16106 Hz), and dominant fre-
quency of 2985 Hz (SD 221 Hz; 2583—
3273 Hz). However, B. geographica
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showed variation in the distress call,
emitting longer single notes followed
by two or three shorter notes grouped
together (Fig. 2a). Analyzed separately,
the longest notes (n = 3) had an average
duration of 0.903 s (SD 0.084 s; 0.812—
0.977 s), minimum frequency (5%) of
2325 Hz (SD 479 Hz; 1808—-2756 Hz),
maximum frequency (95%) of 5713 Hz
(SD 1819 Hz; 3617—-6890 Hz) and dom-
inant frequency of 3043 Hz (SD 49 Hz;
3014—3100 Hz). These exhibited abrupt
ascending frequency modulation at the
beginning and descending at the end of
the call, with a frequency bandwidth of
3387 Hz (SD 1920 Hz; 1205—4823 Hz),
mainly included between the 5th and
8th harmonics (Fig. 2b). The shorter
notes (n = 3) had an average duration
of 0.546 s (SD 0.093 s; 0.413—0.687 s),
minimum frequency (5%) of 1818 Hz
(SD 489 Hz; 1291—2411 Hz), maximum
frequency (95%) of 8000 Hz (SD 3972
Hz; 3789—-16106 Hz), and dominant fre-
quency of 2966 Hz (SD 255 Hz; 2583—
3273 Hz). The short notes also exhibited
abrupt ascending frequency modulation
at the beginning and descending at the
end of the call, showing greater energy
distribution along the harmonics with
a frequency bandwidth of 6182 Hz (SD
4078 Hz; 2497-14642 Hz; Fig. 2¢).

Distress calls have been reported from
108 anuran species worldwide, of which
37% are from the Hylidae, with most of
these from Boana (42 distress calls de-
scribed; Forti et al., 2018; 2020). The

distress call of B. geographica has the
same characteristics (pulsatile and har-
monically structure) as described for
other species of the Hylidae (e.g., To-
ledo and Haddad, 2009; Guerra et al.,
2017; Forti et al., 2020). Within the B.
semilineata group, only B. boans has
its distress calls described (Hodl and
Gollman, 1986). Although Toledo and
Haddad (2009) tested several individu-
als of B. pombali and B. semilineata for
the emission of distress call, both species
showed no response. The duration and
dominant frequency of the B. boans dis-
tress call (0.427-1.350 s; 3000—4000
Hz; Hold and Gollman, 1986) is similar
to the longer notes of B. geographica
(mean 3043 Hz; SD 49 Hz; 3014—3100
Hz), except for the abruptly increasing
and decreasing frequency modulation
at the beginning and end, respectively,
in B. geographica. Furthermore, the
authors reported that no clear harmonic
structures were observed in distress call
of B. boans (Hodl and Gollman, 1986).

Although smartphones record acous-
tic signals differently from profession-
al equipment, their use has increased
in recent years (Roh et al., 2014; Mo-
dak et al., 2016; Weaver et al., 2020;
Fernandes et al., 2023). Smartphones
and cameras with built-in microphones
are not recommended for recording
frog calls, but their use is advocated in
unexpected cases when professional
equipment is unavailable (Kohler et al.,
2017). Smartphones have different de-
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tection ranges and frequency responses
(Zilli, 2015), however, the quality of the
built-in microphones impacts the tem-
poral parameters of recorded calls more
strongly than the dominant frequency
(Kardous and Shaw, 2014; Kohler et al.,
2017).

In this case, because there may be bio-
acoustic differences resulting from the
equipment used (Kohler et al., 2017)
or the degree of stress of the anurans
(handled and preyed upon; Costa et al.,
2022), we present temporal parame-
ters of the different types of notes emit-
ted but draw attention to the structural
aspects and behavioral characteristics
during the issuance of the distress call
of B. geographica. This was an event
recorded opportunistically during a
study of this rare species. Toledo and
Haddad (2009) attempted to induce
distress calls from B. geographica but
were unsuccessful. In this study, Boa-
na geographica emitted a distress call
when handled. Our results provide rele-
vant data on acoustic communication in
treefrogs and contribute to the under-
standing of bioacoustic parameters in
the B. semilineata group.
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Figure 1. Location of Boana geographica recorded in the Reserva Particular do Pa-
trimonio Natural (RPPN) Mansinha, municipality of Carolina, state of Maranhao,
Northeastern Brazil.

201



HB vol. 13 n.2 2 - Notas de Histéria Natural & Distribuicao Geografica

202

Note A Note B A B B A
3
S o S— 1 A — | m——
qE; I | 1 |
0 10 20 30 40
Time (s)
7 el P Amplitude Amplitude
2 | fﬁ;—” B (@8) 20 (aB)
‘o X 0 0
= 10 = 10
15 15
s P
= -20 = -20
g NS 4 30
o o
2 0 2 40
5 50 5 50
50 -60
® 0 70 3 0 -0
2 2
=3 =
L E
< <
4.0 45 50 55 95 10.0 105 11.0 15 120
Time (s) Time (s)

Figure 2. Boana geographica distress call recorded in the Reserva Particular do
Patrimonio Natural (RPPN) Mansinha, municipality of Carolina, state of Maran-
hao, Northeastern Brazil. A — Oscillogram showing the complete distress call; B
and C — Detail of the oscillogram and spectrogram of notes A and B, respectively.



