HTTPS://JOURNALS.KU.EDU/REPTILESANDAMPHIBIANS

REPTILES & AMPHIBIANS e 29:79-82 ¢ 2022

AEPTILED & AMPRIBIANS

Q Ithough India is home to more than 440 species of

phibians, little is known about the behavior, breeding
biology, and vocalization of most species (Nair et al. 2012).
Bioacoustics is a powerful tool used to better understand
ecology, behavior, and phylogenetic relationships of anurans
(Gerhardt and Huber 2002; Wells 2007). Most anuran spe-
cies have species-specific advertisement calls that are used by
males to establish territories and attract conspecific females
(Littlejohn 1977). These calls also can be used to identify
cryptic species (e.g., Schneider et al. 1988; Garcifa-Lopez et al.
1996; Angulo and Reichle 2008; Micancin and Mette 2009;
Phuge et al. 2020). Although most anuran species employ a
single call for advertisement and to establish and maintain
territories, some species use distinct calls that differ in spectral
and temporal properties for these purposes (e.g., Goin 1949;
Hardy 1959; Duellman 1967; Schneider 1967; Rosen and
Lemon 1974; Schneider et al. 1998).

Six of eight currently recognized species of frogs in the
genus Sphaerotheca occur in India (Deepak et al. 2020a; Frost
2021). Maskey’s Burrowing Frog (Sphaerotheca maskeyi),
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Fig. 1. Male Maskey’s Burrowing Frog (Sphaerotheca maskeyi) emitting type-A calls near Sangli, Sangli District, Maharashtra, India. Photographs by Gosavi

described from Royal Chitwan National Park in central Nepal
by Schleich and Anders (1998), has an extensive distribution
on the Indian Subcontinent (Prasad et al. 2019; Dandekar et
al. 2020; Deepak et al. 2020b; Sreekumar and Dinesh 2020).
Recently, Jablonski et al. (2021) provided a confirmed record
in Pakistan and declared S. pashchima and S. magadha to be
junior synonyms of S. maskeyi. Prasad et al. (2020) analyzed
one call type of S. maskeyi. Herein we describe three different
calls of this species.

Sangli, Sangli District, Maharashtra, India (16.853°N,
74.583°E), located at an elevation of 549 m asl on the bank
of the Krishna River, and the surrounding area was classified
as a scarcity agroclimatic zone (Dakhore et al. 2017), which
is characterized by an arid climate with moderate rainfall dur-
ing monsoons. During regular herpetological expeditions
in 2020, we found amplecting pairs, egg clutches, and tad-
poles of S. maskeyi near agricultural fields in roadside pools,
wet grasslands, and puddles until the end of the monsoon
in September. We identified the species using characteristics

described in Schleich and Anders (1998).
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Fig. 2. Spectrograms of calls of Maskey’s Burrowing Frog (Sphaerotheca maskeyi): Waveform and spectrogram of a series of type-A calls (A); waveform and
spectrogram of a single type-A call (B); waveform and spectrogram of two notes of a type-B call (C); and spectrogram of the release call (D).

Using a solid-state digital recorder (Tascam DR40,
44.1 kHz sampling rate, 16-bit resolution) equipped with
a Sennheiser MEG7 unidirectional microphone with wind-
screen at distances of 30—50 cm, we recorded 77 type-A
advertisement calls of 16 males (Fig. 1), 14 type-B encounter
calls of four males, and six release calls of six males at a single
breeding site at 2000-2200 h near Haripur Village, Sangli
District, Maharashtra, in July and August 2020.

We analyzed recordings using Raven Pro 1.4 (K. Lisa
Yang Center for Conservation Bioacoustics 2011) and created
spectrograms in Hann window with a spectrogram window
size of 256 samples, using a call-centered approach (Bonneel
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etal. 2008; Kohler et al. 2017) to describe temporal and spec-
tral properties of calls. To evaluate call intervals, we selected
recordings of continuously calling males, and rejected record-
ings of choruses to avoid overlap of signals.

Pulse-repetition type-A calls (Fig. 2A-B; Table 1) were
most frequently emitted during breeding activity and are
considered advertisement calls. Mean call duration = 0.395 +
0.039 s, coefficient of variation (CV) = 10.02% (n = 77), with
rhythmically spaced pulses within the sequence; mean num-
ber of pulses = 27 + 2 (24-30, CV = 7.36%, n = 77); mean
pulse rate = 72.85 + 3.08 pulses/sec (CV = 4.23%); mean call
interval = 0.69 + 0.40 s (CV = 57.83%, n = 48); and mean
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Table 1. Call characteristics of type-A, type-B, and release calls of Maskey’s Burrowing Frogs (Sphacrotheca maskeyi) recorded at Sangli,

Maharashtra, India.

Type-A Call Type-B Call Release Call
Number of pulses 27 +2.03 3.6 +1.54 3.33 +0.51
Pulse rate 72.85 + 3.08 8.42 +2.52 24.76 + 4.54
Pulse duration (s) 0.009 + 0.001 0.028 + 0.008 0.029 + 0.006
Pulse interval (s) 0.005 + 0.0008 0.15 £ 0.07 0.022 + 0.003
Call duration (s) 0.395 + 0.039 0.38 + 0.2 0.17 £0.11
Call interval (s) 0.69 + 0.4 1.71 +0.25 1.32+1.01
Dominant frequency (kHz) 2.085 +0.21 0.561 +0.017 0.752

dominant frequency = 2.085 + 0.21 kHz. The high CV of the
call interval suggests that this character is not appropriate for
use in taxonomic studies. The spectrogram shows two energy-
centered frequency bands arranged vertically (Fig. 2B). For all
77 calls, the first pulse was always lower in amplitude than
subsequent pulses. Mean duration of a single pulse = 0.009 +
0.001 sec. (0.006-0.015 s, CV = 16.39%) with a pulse inter-
val = 0.005 + 0.0008 s (n = 67). The duration of the first pulse
was always shortest, with duration of pulses increasing until
the temporal center of the call before decreasing thereafter.

Type-B calls (Fig. 2C; Table 1), with 2—6 pulses, were
most frequently emitted at the onset of choruses and less fre-
quently during peaks of breeding activity and are considered
encounter calls (senzsu Wells 2007). In five instances, males
began emitting type-B calls in response to the approach of
another male. Mean call duration = 0.38 + 0.2 s (n = 14);
mean pulse duration = 0.028 + 0.008 s (n = 32); mean call
interval = 1.71 £ 0.25 s (n = 12); mean number of pulses =
3.6 = 1.54 sec; mean pulse interval = 0.15 £ 0.07 s (CV =
46.27%, n = 32); mean pulse rate = 8.42 + 2.52 pulses/sec (n
= 32); and mean dominant frequency = 0.561 + 0.017 kHz
(0.365-3.654 kHz, n = 14). The spectrogram shows short
pulses with three bands of frequencies arranged vertically.
Few pulses showed frequency modulation over time.

All six release calls (Fig. 2D; Table 1) recorded were emit-
ted by mature males when another male tried to engage in
amplexus. A spectrogram showed an unorganized call com-
prising 23 closely spaced pulses. Mean call duration = 0.17
+0.11 s (CV = 67%, n = 6); frequency range = 0.453-5.612
kHz; mean call interval = 1.32 + 1.01 s (CV = 76%, n = 5);
mean pulse duration = 0.029 + 0.006 sec (CV = 23%, n =
19); mean pulse interval = 0.022 + 0.003 s; mean number of
pulses = 3.33 £ 0.51 (CV = 15.49%, n = 6); and mean pulse
rate = 24.76 + 4.54 pulses/s (CV = 18.35%). The dominant
frequency of the release call of a single male was 0.752 kHz.
However, because of the very small sample size, further stud-
ies of the release call are necessary.

Calling frogs have evolved patterns of vocalization that
reduce the risk of overlapping acoustic signals (Klump and
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Gerhardt 1992), and we have observed neighboring male S.
maskeyi adjust the timing of their calls with respect to each
other.

Deepak et al. (2020a) demonstrated considerable varia-
tion in this species across its extensive distribution, indicat-
ing that species-level identification could be difficult without
handling frogs. The description of the call of S. maskeyi (as
S. pashchima) by Prasad et al. (2020) from the Penna Tiger
Reserve, Madhya Pradesh, matches the type-A call described
herein, suggesting that this call could be a good character
for identifying S. maskeyi. However, Kanamadi et al. (1994)
described the call of S. breviceps (as Temopterna breviceps)
from Dharwad, Karnataka. It was similar to and could be
confused with the type-A call of S. maskeyi without analyses
of the calls. Consequently, further studies of the calls of other
species in the genus Sphaerotheca might be necessary before
relying solely on call recognition as a diagnostic character.
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