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Abstract

The advertisement calls of Lysapsus limellus and Pseudis paradoxa, two frog species of the fami-
ly Pseudidae recorded in Bolivia and Brasil are described, including information on calling be-
haviour. A characteristic spectrogram and osciltogram are presented for the advertisement call of
each species as well as for the distress call of P. paradoxa. We also provide numerical information
on the spectral and temporal features of the calls, which are compared with previously described
calls of the same species from other locations.
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Introduction

The South American anuran family Pseudidae contains only three species in two
genera: Lysapsus limellus Cope, Pseudis paradoxa (Linnaeus) and Pseudis mi-
nuta Ginther. The latter is distributed in NE Argentina, Uruguay, and Rio Grande
do Sul and Santa Catarina, Brazil (Klappenbach & Langone 1992),
whereas L. limellus and P. paradoxa are widespread species in eastern South
America. L. limellus is the smallest member of the family, and its distribution in-
cludes most of South America, from the Guianas to NE Argentina and Uruguay
(Frost 1985). P. paradoxa has a patchy distribution from Colombia to NE
Argentina (see Morales & Chendler 1992). Pseudid frogs are essentially
aquatic animals, living in open marshy areas, permanent and temporary ponds
with floating vegetation, floating meadows on large rivers, lakes, etc. Although
they occur mainly in open habitats like the Chaco and Cerrado, they can be also
found within the rain forest domain, but in this case they commonly occur in the
open habitats, on the shores of rivers and lakes.

In spite of the low number of species in the family and the existence of worth-
while contributions dealing with the systematics, biology, and distribution of this
group of frogs (Savage & Carvalho 1953, Gallardo 1961, 1964,
Barrio 1970,Barrio &Pistol deRubel 1970, Duellman 1977,
Klappenbach 1985), confusion remains regarding the taxonomic status of
some forms. Seven subspecies are recognised in P. paradoxa and four in L. /i-
mellus, whereas P. minuta is monotypic. Some of the described subspecies of
P. paradoxa seem to represent isolated populations (i. e., P. p. nicefori Cochran
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et Goin), whereas othes seem to be parapatric (i.e., P. p. occidentalis Gallardo and
P. p. platensis Gallardo) or perhaps even sympatric (e.g., F. p. bolbodactyla
A. Lutz and P, p. fusca Garman). The criteria to distinguish the different subspecies
are based on the pattern of the ventral surfaces of body and legs, as well as sev-
eral morphological mainly characters, some of doubtful validity, e.g. the size of
vomerine teeth or the degree of visibility of the supratympanic fold
(Gallardo 1961). Klappenbach (1985) suggested the likelihood that
the described subspecies of L. limellus actually represent full species, but no evi-
dence was presented to support this conclusion. As for other poorly known
groups of Neotropical anurans, a study of non-morphological characters often is
useful to clarify systematic problems. One of this approaches is bioacoustics.
Comparisons between different call features among populations of South
American frogs may help to elucidate their taxonomic status (De la Riva et
al., in press) and it is desirable that such comparisons are made using topotypic
material (Cardoso & Vielliard 1985, Haddad &Martins 1994).

In this paper, we contribute to the knowledge of the family Pseudidae by de-
scribing the advertisement call of L. limellus and the advertisement and distress
calls of P. paradoxa. We can consider our recordings of L. limellus as typical of
L. [. bolivianus Gallardo, since they were obtained at a locality 120 km (air line)
from the type locality of that subspecies (Reyes, department of Beni, Bolivia), no
geographical or ecological barriers exist between these two localities, and no oth-
er subspecies are recognised nearby. Likewise, our recordings of the advertise-
ment call of P. paradoxa were obtained at about 20 km (air line) of the type lo-
cality of P. p. occidentalis (El Pailén, department of Santa Cruz, Bolivia). The
distress call of P. paradoxa was obtained in Matto Grosso do Sul, Brazil, where
P. p. platensis supposedly occurs.

Material and Methods

Recordings were obtained in 1990 and 1994. Recordings of the advertisement
calls of L. limellus bolivianus were obtained in Beni Biological Station,
Departamento del Beni, Bolivia (14°50°S / 66°20°W). Males of Pseudis parado-
xa were recorded at La Bola (17°48°S/ 62°50'W), a chacoan area in the
Departamento de Santa Cruz, Bolivia. The distress call of P. paradoxa was re-
corded from specimens captured at Facenda Santa Clara, ca. 170 km NE
Corumbé, Matto Grosso do Sul, Brazil (one of these specimens is shown in D e
laRiva 1990: 315).

Recording equipment included either a Sony WM D6C or a Sanyo M1120
tape recorder and a Sennheiser Me 80 directional microphone. We present an au-
diospectrogram and oscillogram for a selected 2.5 sec recording segment for the
advertisement call of each species. A longer recording (20-60 secs.) was analy-
sed when available to generate numerical information on the spectral and tem-
poral characteristics of the sounds.

Recordings were processed with an Apple Macintosh-based digital signal
analysis system. The sounds were digitized and edited at a sampling frequency of
44.1 KHz and 16 bit resolution with Sound Tools hardware and software.
Signalyze software was used to obtain numerical information and to generate
audjospectrograms and oscillograms. Frequency information was obtained
through fast Fourier transform (FFT) (width, 1024 points). Voucher apecimens

50



from Bolivia were deposited in

the Centro de Estudios Tropicales, Sevilla, Spain,

and/or in the Museo de Historia Natural ,,Noel Kempff Mercado®, Santa Cruz de
la Sierra, Bolivia. No specimens were collected in Brasil.

Hz.

A i H—

100 400

100007
9000
80001
7000
6000
5000
40001 y
=
2000 I

1000

o

700

1000 1300 1600 1900 2200 msec.

AT

B

1000 1300 1600 1900 2200 msec.

e

Hz.
](;000 100 400 700 1000 1300 1600 1900 2200 msec.
9000+
8000
7000
6000
5000 . )
oL Y TR
) ! A H
3000 l A ”2"‘”1 (8 m “ ¢ ‘t W
4 . . . " iE :
2000 t i I g ¥ gy, poodh s &
1000
¢
100 400 700 1000 1300 1600 1900 2200 msec.
20 20
C 18 _ D 18 M
16 16
14 14
o 12 - 12
= g
3 10 310
[¥] 9]
8 8
6 6
4 4
2 2
: {10 ; o
1750 2250 2750 3250 3750 4250 0 5 o 15 2 25 30 35
Dominant Frequency (Hz.) Pulse period (msec.)

Fig. 1. Audiospectrograms and oscillograms of a 2.5 sec section of a characteristic advertisement
call of Lysapsus limellus (a) isolated male (b) chorus of two or more males (¢) frequency distribu-
tion of the dominant frequencies of 116 pulses of a single calling male (d) frequency distribution
of the interval between pulses in a 4.5 sec. recording of a single calling male.
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Results

Males of L. . bolivianus called during the day, floating on the surface of the wa-
ter in the midst of emergent vegetation in loose aggregations. A total of 13 calls
from a single individual were analysed as well as a chorus of a least two males
from which 116 readings of note frequency was obtained. The loud call (Fig. 1a)
was emitted sporadically by isolated individuals, or in groups where two or more
males emitted their calls concomitantly resulting in an chaotic crackling sound
(Fig. 1b). The advertisement call was composed of a series of rapid pulses or
.clicks* (mean duration 0.36 ms) emitted at fast, but extremely irregular inter-
vals. The pulses that formed a single call had one of three different dominant fre-
quencies. Figure 1c shows the distribution (2250, 3200 and 3700 Hz). The pul-
ses were emitted in pulse groups (sensu Schneider & Sinsch 1991) with
a2 mean duration of 1541.6 ms and the call was repeated at a rate of 20 calls/mi-
nute approximately. The pulses within a call were often emitted in pulse trains of
2-13 pulses at regular intervals of approximately 7 ms (Fig. 1d).

Males of Pseudis paradoxa called floating on the surface of deep ponds, hid-
den among the emergent vegetation. A total of 14 advertisement calls from a
single individual were analysed. The call was a sequence of 8-11 pulse groups the
initial pulse groups being formed by a single pulse, and the latter ones being am-
plitude-modulated with up to 7 pulses per pulse group. The mean dominant fre-
quency at peak amplitude was 2711.5 Hz, and the mean duration of the call was
301.2 ms (Fig. 2a). Barrio (1970) described the calls of P. p. platensis from
Santa Fe and Chaco provinces (Argentina). The audiospectrogram presented, as
well as the numerical values provided for the Argentinian specimens (9-10 pul-
ses; duration 0.3 s; interval between calls 1.2 s; dominant frequency 2200 Hz)
were similar to the calls recorded from our Bolivian specimens.

The distress call of P. paradoxa was emitted when the animal was held tight-
ly by a researcher. The call was a short burst of sound (N = 4, mean duration
1777 ms), with a fast raise time and a more prolonged fall time. The call was
noisy, with most power in the 1000-3000 Hz frequency band and with a mean do-
minant frequency of 414.0 Hz. The call had a harmonic interval of 370.2 Hz and
showed amplitude modulation (mean number of pulses 44.0) throughout its du-
ration. It had up-down frequency modulation, the down part being more prolon-
ged. In three of four calls recorded, the call was preceded by a short isolated pul-
se (N = 3, mean duration 4.1 ms), emitted 12.0 ms before the call, often with lo-
wer emphasized frequency than the rest of the call.

Discussion

The calls of L. I. limellus from Santa Fe province (Argentina) were described by
Barrio (1970). His description coincides in general with ours, at least in
range of frequencies, although the audiospectrogram shown for the Argentinian
specimens shows virtually no power above 4000 Hz and is therefore slightly
Jower in frequency. Barrio (1970) described the temporal structure of the call
as “varied and irregular, not only regarding the lack of periodicity of each sound
but also in the structure of each note”. However, in order to determine whether
the vocalisations are similar, a more in-depth study of the calls is necessary. The
calls of L. limellus laevis were described by Hod1 (1977) from Central
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Fig. 2. Audiospectrograms and oscillograms of a 2.5 sec section of a call of Pseudis paradoxa (a)
advertisement call (b) distress call.

Amazon. He reported a pulsed call of variable temporal structure but having a do-
minant frequency range (4500-5600 Hz) markedly higher than the values found
by us. The marked differences in spectral structure between the call of the Central
Amazonian L. limellus laevis described by H6 d 1 (1977) contrast with the over-
all similarity observed between our Bolivian recordings and the Argentinian
L. L limellus described in Barrio (1970). Although the tremendous comple-
xity in temporal and spectral features of the advertisement call of this species ren-
ders all comparisons tentative at best, the comparisons lend support to
Klappenbach’s (1985) consideration of L. /. laevis as a different species
(L. laevis). Even if the differences of dominant frequency observed between the
Brazilian specimens and the rest were the consequence of differences in body si-
ze between the populations, the difference observed of at least 1250 Hz is over
38% higher than the highest dominant frequency found for the Bolivian recor-
dings. More research is necessary to determine whether or not bioacoustical
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differences support Klappenbach’s (1985) claim of specific status
(L. bolivianus) for the Bolivian population represented by our recordings in Beni.

The distress call of P. paradoxa was analysed by Morales &
Chendler (1992) from specimens recorded at Cuzco Amazénico,
Departamento de Madre de Dios, Perii. The harmonic structure of the call of the
Peruvian specimens is similar to that described by us, with emphasised frequen-
cies of 1250 Hz and 5500 Hz and many harmonically related frequency bands
(Fig. 2b). Furthermore, the temporal structure of the call is also similar, with an
initial isolated sound burst and a much longer fall time. However, the duration re-
ported by Morales & Chendler (1992) is somewhat longer than that
found in our Brazilian recordings. In general, there are important similarities bet-
ween the calls. However, the compartson of distress calls is not as likely to pro-
vide information on the taxonomic differences between populations as the com-
parison of advertisement calls. Cuzco Amazénico is the only known locality for
the species in Peri (Duellman & Salas 1991). The subsepcific allocation
of this population is problematic, and a large gap of almost 800 km (air line) lies
between this locality and the closest one where the species has been taken in
Bolivia, Nueva Moka, Department of Santa Cruz (Gallardo 1964). The ap-
parent absence of P. paradoxa in an apparently suitable habitat in the vast tropi-
cal savannas of the Bolivian department of Beni is surprising, but it is even mo-
re puzzling when the presence of the species in SE Peru is considered. Bolivia is
one of the most perplexing regions in regards to the distribution and taxonomy of
P paradoxa, because three subspecies have been reported in the country
Gallardo (1961) though that P. paradoxa paradoxa was restricted to the
Guianan region, but later (Gallardo 1964), based on the specimens from
Nueva Moka, he stated that this is the subspecies found in the Beni region of
Bolivia. Actually, Nueva Moka may be hardly considered as belonging to the
BﬂnmgomamﬁnﬁwﬁtkcbmerﬂPMMnThm,meMﬂﬂmnmnofmen&
minal subspecies of P. paradoxa remains unclear.

Unfortunately, the information published about the calls of pseudid frogs is too
limited to be able to be compared with our results. Hopefully, future research will
allow for such comparisons, because a reassessment of the taxonomic status of the
different populations of both L. limellus and P. paradoxa is strongly needed.

Acknowledgements

We are indebted to the Museo de Historia Natural ,Noel Kemp{f Mercado®, of Santa Cruz de la
Sierra, Bolivia, for its support. Field work in South America was possible through a grant from the
Asociacion de Amigos de Dofianatol. De la Riva.EdwinChac 6 n allowedusto record calls
in his ranch, Puerto Almacén. Sound analyses were funded by project CYCIT PB 89-0045C
(PI: P. Alberc h) Ministerio de Educacion y Ciencia (Spain), and were performed in the facili-
ties of the Estacion Bio-Geoldgica El Ventorrillo (C.S.1.C.).

LITERATURE

BARRIO, A., 1970: Caracteres del canto nup- CARDOSO, AJ. & VIEILLARD, JM.E,,
cial de los Pseudidos (Amphibia, Anura). 1985: Caracterizagho de uma populagio to-
Physis, 29: 511-515. potipica de Hyla rubicundula (Amphibia,

BARRIO, A. & PISTOL DE RUBEL, A,, 1970: Anura). Rev. Bras. Zool., 2: 423-426.
Caracteristicas del cariotipo de los Pseudidos ~ DE LA RIVA, 1., 1990: Lista preliminar de los
(Amphibia, Anura). Physis, 29: 505-510. anfibios de Bolivia con datos sobre su

54






