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ABSTRACT. Here we present data on the reproductive behavior of Leptodactylus mystacinus (Burmeister, 1861), including details on
courtship behavior. We also describe and compared the courtship calls of L. mystacinus, L. furnarius Sazima & Bokermann, 1978 and
Leptodactylus sp. (L. aff. andreae). Field works were conducted in Uberlandia (central Brazil). During courtship, a female approaches a
calling male and is led to a previously excavated chamber; a female can approach a silent male that beat his hands and/or feet on the
ground as well. The courtship call of L. mystacinus consists of one single arch-shaped note (duration = 0.04 s) repeated 258 times per
minute; the courtship calls of L. furnarius (0.06 s, 84 times per minute) and Leptodactylus sp. (0.15 s, 5 times per minute) also are arch-
shaped. The courtship behavior of L. mystacinus is similar to that of other species of the L. fuscus (Schneider, 1799) group; unique to it
is that males can beat his hands and/or feet on the ground while courting. The male behavior of conducting the female to a previously
excavates chamber and the arch-shaped courtship call may represent other shared derived features of members of the L. fuscus group,
including the former Adenomera species.
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RESUMO. Biologia reprodutiva de Leptodactylus mystacinus (Anura, Leptodactylidae) com notas sobre o canto de corte de
outras espécies de Leptodactylus. Aqui apresentamos dados sobre o comportamento reprodutivo de Leptodactylus mystacinus (Burmeister,
1861), incluindo detalhes sobre o comportamento de corte; também descrevemos e comparamos o canto de corte de L. mystacinus, L.
furnarius Sazima & Bokermann, 1978 e Leptodactylus sp. (L. aff. andreae). O trabalho de campo foi realizado em Uberlandia (Central
Brasil). Durante a corte, a fémea aproxima-se de um macho que vocaliza e é levada para uma camara previamente escavada;, uma fémea
pode se aproximar de um macho silente que bate as mé&os e/ou pés no solo repetidamente. O canto de corte de L. mystacinus consiste de
uma Unica nota em forma de arco (duragdo = 0.04 s) repetida 258 vezes por minuto; os cantos de corte de L. furnarius (0.06 s, 84 vezes
por minuto) e Leptodactylus sp. (0.15 s, 5 vezes por minuto) também sio em forma de arco. O comportamento de corte de L. mystacinus
é similar a0 de outras espécies do grupo de L. fuscus (Schneider, 1799); sendo exclusivo daquela espécie o fato de que os machos podem
bater suas mé&os e/ou pés no solo enquanto cortejam. O comportamento do macho de conduzir a fémea para uma camara previamente
escavada e o canto de corte em forma de arco podem representar outras caracteristicas derivadas compartilhadas pelos membros do grupo
de L. fuscus, incluindo as antigas espécies de Adenomera.

PALAVRAS-CHAVE. Cerrado, ninhos de espuma, territorialidade, vocalizagdo, cuidado parental.

As presently defined, the Leptodactylus (Fitzinger,
1826) speciesof the L. fuscus (Schneider, 1799) group build
foam nestsin excavated underground chambers (Cei, 1949;
MaRrrTins, 1988; CaLDWELL & Lorez, 1989; Pisano et al., 1993;
De LA Riva, 1995; Crump, 1995; ALMEIDA & ANGULO, 2002;
GiareTTA & Kokusum, 2004) and have exotrophic tadpoles
(PHiLiBosiaN et al., 1974; Downig, 1984; De LA Riva, 1995;
Prapo et al., 2002; GIARETTA & Kokusum, 2004). Tadpolesof
five species of this group are known to be able to generate
foam (PHiLiBosiaN et al., 1974; Downig, 1984, 1989, 1990;
CaLbweLL & Loprez, 1989) a behavior dso known to afew
other leptodactylid frogs (ALmEIDA & ANcuLo, 2002;
GiAreTTA & Kokusum, 2004; Kokusum & GIARETTA, 2005).1n
three speciesof the L. fuscusgroup, including L. mystacinus
(Burmeister, 1861), parental care hasbeen observed (LEscure,
1973; SoLaNo, 1987; Cri, 1949; Crump, 1995; GIARETTA &
OLiveira FiLHo, 2006). Herein we present data on the
reproductive behavior of Leptodactylus mystacinus of a
population from the State of Minas Gerais, including details
on courtship behavior and territoriality. We test the foam-
generation abilities of the tadpoles of this species aswell.

We also describe the courtship call of two other
Leptodactylus species (one previously alocated in the
former genus Adenomera (Steindachner, 1867) (Kokusum
& GIARETTA, 2005)). Interspecific comparisons of thistype
of call and courtship behavior among leptodactylid frogs
provide new insights on the status of the genus
Leptodactylus in relation to Adenomera.

MATERIAL AND METHODS

We studied the behavior of Leptodactylus
mystacinus in several localities in the municipality of
Uberlandia, State of MinasGerais, central Brazil, mainly
around artificial ponds. Thisregionwasoriginally covered
by Brazilian Cerrado (AraUJo €t al., 1997), amosaic of
open savanna, savanna/woodland, and dry forest
ecosystems, which presently exists asfragments scattered
across the landscape. The climate is the Aw type of
K6ppen, with high temperatures (> 20°C) and two well-
defined seasons:. rainy/warm from September to March
and dry/mild from April to August. Annual mean
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precipitation isapproximately 1,550 mm, varying between
750t0 2,000 mm (GIAReTTA & KokuBum, 2004).

To L. mystacinus, wefollowed reproductive activity
weekly from October 2004 to March 2005, including dry
months; sporadic observations were also performed
between October 2003 and January 2004. During the
breeding season, we carried out observations along the
24 h period to determinedaily calling activity. We focused
observations (MARTIN & BaTeson, 1986) on courtship and
between-male agonistic interactions. We checked for
further evidences of parental care by monitoring egg
clutchesfor two consecutive nights after egg-laying. We
refer to specific individuals based on their distinctive
mottling pattern on back.

All measurements were taken with calipers to the
nearest 0.1 mm. We measured the snout-vent length of
preserved adults and used t-Test (Zar, 1984) to check for
significancein sexual size dimorphism. Adult maleswere
captured while calling; adult femal es were those bearing
ripeeggs (> 3 mm). For the description and measurements
of underground chambers, we made casts by injecting
liquid plaster through the chamber entrance. We measured
entrance tunnel length as the largest measure from the
external opening to the beginning of the main chamber.
The chamber width was measured as the widest measure
perpendicular to the length (according to the tunnel axis)
and the height was the largest distance between the floor
and roof; thetunnel length and width were measuredin a
similar way. Chamber volume (excluding entrance tunnel)
was determined by measuring the volume of the casts
using a graduated cylinder; prior to measurement the
casts were hydrated for 6 h.

We recorded vocalizations of L. mystacinus, L.
furnarius(Sazima& Bokermann, 1978) and Leptodactylus
sp. (L. aff. andreae) fromwithin 1 mfromthecalling males
using a digital recorder (44100 Hz, 16 bit), with a
microphone. We analyzed calls with the Soundruler
software (Gripi-Papp, 2004; version 0.9.4.1), using a Fast
Fourier Transformation (FFT) with 256 points. We
followed Hever & Hever (2004) to describe call features.
Courtship calls were recognized by directly observation
of courting pairs.

We determined the number of offspring per
reproductive event by counting eggs and early tadpoles
(<15 mm) found within chambers. Inthefield wefollowed
a clutch of known age to determine the maximum
development tadpoles reached inside the chamber and
followed a cohort of known age to estimate duration of
larval aquatic phase.

Referencestolarval stagesfollow Gosner (1960). We
determined if tadpoles(stage 24) wereableto generatefoam
by carefully washing them (decl orinated tap water) from
their original foam. To thistest we reared three groups of
50 tadpoles, from three egg clutches, in plastic (30 mm
diameter) tubes kept in a laboratory under a natural
temperature/lightning regime. The tubes were kept in
humid conditions, but had no free water in which tadpoles
could swim. We monitored the tadpoles every four hours
for 48 h after tube establishment. As a control for the
laboratory conditions, we performed the same procedure

with tadpoles of L. fuscus, a species known to foam under
|aboratory conditions (GiAReTTA & Kokusum, 2004).

Voucher specimens arein thefrog collection of the
Museu de Biodiversidade do Cerrado, Universidade
Federal de Uberlandia, Uberlandia, State of Minas Gerais,
Brazil (L. mystacinusAAG-UFU 2399, 3058, 3057, 3064,
3109, 3060).

RESULTS

Inour study area, femalesL. mystacinuswere about
10% larger (mean SVL =57.9mm, SD = 3.1, N = 6) than
males(mean SVL =52.9mm, SD=2.8, N =7) (t=3.05, df
=11, p=0.01). Malesa so differed from femaeshy having
a shovel-shaped nose and, often, a darker gular region.
Males started calling with the first (even weak) rains of
October and finished in mid-March. During the peak of
calling activity (October-December), malesstarted calling
at about one hour before sundown (around 18:00 h) and
continued until around the middle (10:00 h) of the
following morning; out of these months calling generally
ceased by around sunrise (5:30 h).

Most males called from the border of artificial
shallow (< 40 cm deep), temporary ponds or rain-drainage
channels, amidst densetuffsof Brachiaria sp. (Poaceae),
an exotic grass which grows less than one meter tall.
Males could also call from below pieces of wood (n = 3)
around (< 8 m) pondsor inside the chamber (n=4). Males
wererarely (n=2) heard caling along palm grove marshes
(veredas). Eggswere laid within underground chambers,
amidst awhitefoam (n = 25). The chambers (n = 35) were
at the bottom or along the margins (< 1 m away) of the
ponds/channelsthemales called from. The chamberswere
either excavated in bare (exposed to sunlight) soil or under
grasstuffs; we oncefound fiveindependent chambersunder
adensepileof cut grass(1.5 m diameter, 50 cm high).

At the beginning of chamber digging (n = 4), the
mal e stretched alittle his hind limb raising the posterior
half of his body and, with the snout, pressed earth in
front of him. With the snout in the earth, he forced his
head up, making the entrance broader; sporadically he
threw earth back with his hands. Between 3-20 min after
excavation began, the male disappeared into the ground.

During courtship (n= 15, 13 complete observations)
a female approaches a calling male and is led to a
previously excavated chamber (0-8 m away). Along the
way, the female touch the male's body with her snout
and he releases courtship calls (described below). When
the couple reach the chamber entrance, the male enter
firstandisimmediately followed by thefemale (n=12). In
avariation of this pattern, afemale can approach amale
that is silent but repeatedly beat his hands and/or feet on
the ground (n = 2). In two cases, the male apparently
excavated the chamber during the courtship. After a
femaleentersachamber, the male either cameback (n=4)
or not (n = 5) to obliterate the entrance with his snout
out.

The chambers (Figs. 1, 2, 4 and 5) were
approximately spherical (n = 3), with a mean length of
90.8mm (SD =4.3), meanwidth of 88.7mm(SD =2.5)and
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mean height of 64.3mm (SD =4.2). Entrance tunnel swere,
onaverage, 56.5mmlong (SD = 13.6), 27.7 mmwide(SD =
3.3), and 16.8 mm (SD = 3.4) tall. Mean chamber volume
(excluding thetunnel) was 273 ml (SD = 18.9).

Adultswerefound during the day sheltering amidst
the roots of grass tufts (n = 6, at least three males), in
cracks of drying mud (n = 4), and within underground
chambers(n=3).

None of the 15 egg clutches monitored during our
study had guarding individuals nearby during the two
nights following egg-laying. In the two instances where
we found adults in close range of recently-laid egg
clutches, clutcheswerelaid in multiple chamber situations
(three chambers accessed through a single tunnel). In
these situations, adult behavior varied: in onecaseamale
called from within aneighboring chamber and in the other
therewasamale and an egg-bearing femalein one of the
neighboring chambers. We found just two of these 15
chambers capped with earth.

Agonisticinteractions (n = 5) occurred when silent
or calling males (invaders) approached (< 60 cm) calling
sites or chambers of resident males. A resident reacted
either by emitting territorial calls(n= 3 cases) (described
below) and/or repeatedly beating hands and/or feet on

the ground (n = 1). The invader responded either with
territorial calls(n = 2) or by beating hishands/feet (n=1)
on the ground. The resident or the invader either run
away (n=2) or, in caseswere both malesresisted fleeing,
afight started (n = 3). During fights males hit each other
with snout, feet, and hands. The fights stopped when
one combatant fled (n = 3).

Offspring (eggs or nestling tadpoles) number varied
between 159 and 627 (mean =401, SD =133, N = 15). Eggs
were pale yellow and the yolk portion measured 4.1 mm
in diameter (SD = 0.3, N = 25 eggs, N = 5 eggs from 5
clutches).

After 15 days, chambering tadpoles reached stage
27 and had an averagetotal length of 11.6 mm (SD =0.3,
n=9, n=1nest); at thisstageindividualshad low vitelinic
reserves. Once in ponds, tadpoles lasted 13 days to
complete metamorphosis. Maximal TL (Gosner 41) was
49 mm. Newly metamorphosed juveniles were between
15.6-22.0mmSVL (mean=19.1mm,SD=22,n=17).

All tested groups of tadpole generated new foam,
which was produced when individual tadpoles came to
the surface and released bubbles through the mouth.
Newly produced foam was | ess dense than that produced
by the parents.

Figs. 1-6. Plaster moulds of underground chambers: 1-2 (latera views), and 4-5 (upper views), two chambers of Leptodactylus mystacinus
(Burmeister, 1861); 3 (lateral) and 6 (upper view), one chamber of L. fuscus (Schneider, 1799), presented for comparative purposes.
Samples from Uberlandia, State of Minas Gerais, central Brazil. Scale, 70 mm.
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The advertisement call of L. mystacinus (Figs. 7-
10) consists of a single note repeated at an average of
213timesper minute(SD =78,n=18calls,n=3males). A
single harmonic is evident and the dominant and
fundamental frequenciesare coincident, with energy peak
around 2,239 Hz. Thecadll durationis0.04 s(SD =0.0) and
themeaninterval between callsis0.18 s(SD = 0.12).

During our study, the territorial call (Figs. 11-14)
was heard only when two maleswerein close range (< 60
cm). Thiscall iscomposed of asingle note, repeated 246
times per minute. Two harmonics can be recognized and
the fundamental and the dominant frequencies are
coincident, with an energy peak around 2,067 Hz; the
second harmonic (not evident in Figs. 11-14), has a
frequency range between 3,643-3,790 Hz. The call hasa
descendent modulation and lasts 0.04 s (SD = 0.0,n =10
calls, 1 male); the between-call interval is0.09s(SD = 0.0,
n=10callsfrom 1 male). Territorial callswereregularly
intercalated with advertisement calls.

Thecourtship call (Figs. 15-18) consistsof asingle
note, repeated 258 times per minute. Two harmonics are
evident. The fundamental frequency is the emphasized
and is coincident with the dominant. The fundamental
frequency has an energy peak around 2,928 Hz. The
second harmonic has a frequency range between 5,690-
6,630 Hz. The call is arch-shaped, with an ascendant
modulation to the middle of the note and descendent
beyond this point. Theduration of thecall is0.04s(SD =

0.0,n=10calls, 1 male) between-call interval is0.24 s(SD
=0.19,n=10calls, 1 mal€). Courtship callswere sometimes
intercal ated with advertisement calls.

The courtship call of L. furnarius (Figs. 19-22;
compare with the advertisement call, figure5in GiAReTTA
& Kokuum, 2004) consists of asingle note, repeated 84
times per minute. A single harmonic is evident and the
dominant and fundamental frequencies are coincident,
with energy peak around 3,273 Hz. Thecall isarch-shaped,
with an ascendant modulation to the middle of the note
and descendent beyond this point. The duration of the
cal is0.06s(SD =0.01, n=10calls, 1 mal€) between-call
interval is0.14 s(SD =0.03,n=10calls, 1 male). Courtship
callswere sometimesintercalated with advertisement calls.

The courtship call of Leptodactylus sp. (Figs. 23-
25; compare with the advertisement call, figure 4 in
Kokusum & GIARETTA, 2005) sounds like a weak chick
chirp released at a rate of five calls per minute. Two
harmonicsare evident. Thefundamental frequency isthe
emphasized and is coincident with the dominant. The
fundamental frequency has an energy peak around 2,300
Hz. The second harmonic has afrequency range between
3,986-4,820 Hz. The call isarch-shaped, with an ascendant
modulation to the middle of the note and descendent
beyond this point, and lasts about 0.15s(SD =15,n=5
calls, 1 male). While emitting courtship call, males can
release pulsed notes that can be regarded as variants of
the advertisement call.
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Figs 7-10. Advertisement calls of Leptodactylus mystacinus (Burmeister, 1861). 7, Audiospectrogram of a sequence of three calls; 8,
Oscilogram; 9, Audiospectrogram; 10, Frequency spectrum of the first call in Fig. 7. AAG sound file Leptodmystacinusmg2AAGd; Nov
28 2003; 18:50 h; air temperature 23.4 °C; unvouchered record. Specimen from Uberlandia, State of Minas Gerais, central Brazil.
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Figs 11-14. Territorial call of Leptodactylus mystacinus (Burmeister, 1861). 11, Audiospectrogram of a sequence of three calls from two
individuals (individual 1, calls a and ¢, individua 2, cal b); 12, Oscilogram; 13, Audiospectrogram; 14, Frequency spectrum of call b. AAG
sound file Leptodmystacinusmg3AAGd; November 13 2003; 22:22 h; air temperature 21.5 °C; water 23.5 °C; unvouchered record.
Specimen from Uberlandia, State of Minas Gerais, central Brazil.
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Figs. 15-18. Courtship calls of Leptodactylus mystacinus (Burmeister, 1861). 15, Audiospectrogram of a sequence of three calls; 16,
Oscilogram; 17, Audiospectrogram; 18, Frequency spectrum of the first call in Fig. 15. AAG sound file Leptodmystacinus AAGd2;
October 23 2004; 21:45 h; air temperature 20.9 °C; water 22.3 °C; unvouchered record. Specimen from Uberlandia, State of Minas Gerals,
central Brazil.

lheringia, Sér. Zool., Porto Alegre, 98(4):508-515, 30 de dezembro de 2008



Reproductive behavior of Leptodactylus mystacinus (Anura...

513

Frequency (kHz)
o 2N v s o
T

1 1 |

19

0.1

02 0.3 0.4
Time (s)

0.5

20

Amplitude(Pa)
o

0.05 0.10 0.15
Time (s) 21
sk
> af ———
§
g
E 4L
0k Il 1 1
0.05 0.10 0.15
Time (s)

o o o
> o o
T T

Amplitude(Pa)

o
N
T

1

2 3 4
Frequency (kHz)

Figs. 19-22. Courtship calls of Leptodactylus furnarius (Sazima & Bokermann, 1978). 19, Audiospectrogram of a sequence of three calls;
20, Oscilogram; 21, Audiospectrogram; 22, Frequency spectrum of the second call in Fig. 19. AAG sound file Leptodfurnarmg5bAAGd,;
December 09 2005; 21:45 h; air temperature 23.3 °C; unvouchered record. Specimen from Uberlandia, State of Minas Gerais, central Brazil.
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Figs. 23-25. Courtship call of Leptodactylus sp.. 23, Oscilogram; 24, Audiospectrogram; 25, Frequency spectrum of a single call. AAG
sound file Adenomspmg4AAGd; October 06 2005; 20:00 h; air temperature 22.5 °C; unvouchered record. Specimen from Uberlandia,

State of Minas Gerais, central Brazil.

DISCUSSION

The breeding season of Leptodactylus mystacinus
endsin March, one or two months before the end of the
rainy season. Thismay allow individualsto storereserves
and endure the coming dry season and/or reduce tadpole
lossin periodsof moreerratic rainfall. Thisspeciesbreeds

mainly at themarginsof artificial, temporary water bodies
(ABRUNHOSA €t al., 2001; present study), but permanent
water courses can also be used as well (Straneck et al.,
1993; present study).

Chamber shapeis quite variable among the species
of Leptodactylus of the L. fuscus group. The underground
chamber of L. bufonius (Boulenger, 1894) (Cel, 1949) is
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jar-shaped, while those of L. mystacinus (present work)
and L. fuscus (GIARETTA & Kokusum, 2004) contain an
access tunnel. In L. furnarius and in Leptodactylus sp.
(GIARETTA & KokuBuM, 2004; KokuBum & GIARETTA, 2005),
the chambers have no entrance tunnel. ToLepo et al.
(2005) describe along-tunneled (gallery) chamber for L.
mystaceus (Spix, 1824). Multiple chamberswererareinL.
mystacinus and may be related to territoriality and to a
possible scarcity of proper places for chamber-digging.
Besides L. mystacinus, multiple chambers were also
described as a variation in L. mystaceus (ToLepo et al.,
2005; ArzaBe & Prapo, 2006), L. fuscus, and L. notoaktites
(Heyer, 1978) (ArzaBE & PraADO, 2006).

GIARETTA & OLIVEIRA FiLHO (2006) reported on an
adult L. mystacinusrepairing adamaged chamber the night
after egg-laying. In the present study we did not find
further direct evidence of parental care in this species.
The presence of calling males in chambers adjacent to
egg clutches may also be indicative of parental care, as
occursin some populations of L. fuscus (Lescure, 1973;
SoLANO, 1987). Cei (1949) and Crump (1995) regarded the
female L. bufonius behavior of sealing the chamber
entrance with mud immediately after egg-laying as
parental care; Reaping & Jorre (2003) also observed this
behavior but not related it to carrying behavior. In our
study, we could not determine if sealed chambers were
capped by one of the parents. We conclude that parental
care is facultative in L. mystacinus and relatively rare
when compared to some populations of L. fuscus
(LEescure, 1973; SoLANo, 1987).

As L. fuscus (Rossa-Feres et al., 1999), males L.
mystacinus can use chambers as diurnal shelters, what,
in both species, may be related to territoriality and the
difficultiesthe males have to come back to their territory
every night; ArRzaBe & Prapo (2006) interpreted that this
behavior can confer protection for adultsfrom predators.

The courtship behavior of L. mystacinuswassimilar
to that described for L. fuscus (MARTiNS, 1988; FReITAS €t
al., 2001), L. furnarius (GIAReTTA & Kokusum, 2004) and
Leptodactylus sp. (Kokusum & GIARETTA, 2005). In all
these species, the male leads the female towards the
chamber and may return to block the tunnel entrance
with his head. Unique to L. mystacinus was the
observation that males apparently can dig the chamber
(underground behavior was difficult to access) and beat
his hands and/or feet on the ground while courting.

Males L. mystacinus may beat their hands and/or
feet on the ground while courting or in anticipation to
fights. Pounding the ground like thismay result in seismic
signals and be important in conspecific communication,
as has been reported in L. albilabris (Glnther, 1859)
(Lewis & NARINs, 1985; NARiNs, 1990; Lewiset al., 2001).
Another possibility isthat the [imb movements represent
visual displays, which may be important to
communication even in nocturnal species (ABRUNHOSA
& WocEL, 2004; WoeckeL €t al., 2004; HARTMANN €t al.,

Like in our study, agonistic between-males
interactions (fights and territorial calls) has been
observedin L. fuscus (MarTins, 1988; Rossa-Feres et al .,
1999; Frertas et al., 2001) and Leptodactylussp. (Kokusum
& GIARETTA, 2005).

We found that L. mystacinus tadpoles generated
foam releasing bubbles through the mouth, a behavior
shared among several species in the L. fuscus group
(Downig, 1984, 1989; CALDWELL & Lorez, 1989; GIARETTA
& Kokusum, 2004), Leptodactylus sp. (Kokusum &
GIARETTA, 2005), and L. labyrinthicus (Spix, 1824)
(KokuBum & GIARETTA, 2005). In al these species, the
tadpole foam may enhance the efficiency of respiration
and excretion by avoiding tadpole compaction on the
bottom of the chamber (Downie & SwvitH, 2003; Kokusum
& GIAReTTA, 2005). Foam-generating tadpoles appear to
be a shared derived feature of the L. fuscus (including
former Adenomera species) and L. pentadactylus
(Laurenti, 1768) speciesgroups (Davieset al., 2000; Gisson
& BuLEY, 2004; Kokusum & GIARETTA, 2005; present
study).

The advertisement call of L. mystacinus we
described is similar to that from other Brazilian locality,
such as Rio de Janeiro (ABrunHosa et al., 2001), as well
as from more distant populations in Argentina (BARRIO,
1965; StranEck et al., 1993) and Paraguay (Hever et al.,
2003). Just one harmonic was evident in the advertisement
call we described, similar to previous studies (HEYERr et
al., 2003). Two (AerunHosA et al., 2001) and three (BArrio,
1965) harmonics also have been reported, but it isunclear
if these differences are real or due to different recording
methodsand analysis. ABrunHosA €t al. (2001) described
two distinct call types for L. mystacinus, but could not
determine their function; no call we found is similar to
those they recognized.

Males of severa species of Leptodactylus of the
L. fuscus group (FreiTas et al., 2001; present study),
Leptodactylus sp. (Kokusum & GIARETTA, 2005), and L.
labyrinthicus (Zina & HabpaD, 2005) emit courtship calls.
This kind of call is unknown to species of the L.
melanonotus (Hallowell, 1861)/L. ocellatus (Linnaeus,
1758) groups (HEeYeRr, 1974). Males of L. fuscus release
territorial and courtship calls while courting females
(FrReiTas et al., 2001). FreiTas et al. (2001) described an
arch-shaped call as being territorial; MArTINS (1988)
described a different call type as the territorial of this
species. We regard the arch-shaped calls we described
as the courtship call of L. mystacinus, L. furnarius, and
Leptodactylus sp..

KokuBum & GIARETTA (2005) listed behaviorssuch
as laying eggs in underground chambers and foam-
producing tadpoles as evidence for the paraphyletic
nature of the genus Leptodactylus in relation to
Adenomera. The male behavior of conducting femaleto
the chamber and the arch-shaped courtship call may
represent other possible shared, derived features between
all species of Leptodactylus of the L. fuscus group,
including all former Adenomera species. For a contrary
interpretation of the evolution of such complex
reproductive behaviors see De Sa et al. (2005).
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