Anurans of the Serra do Caraca, southeastern Brazil: species
composition and phenological patterns of calling activity

Marco A. S. Canelas® & Jaime Bertoluci?

1. Departamento de Zoologia, Instituto de Ciéncias Bioldgicas, Universidade Federal de Minas Gerais, Av. Antonio Carlos, 6627, 31270-
901 Belo Horizonte, MG, Brazil.

2. Departamento de Ciéncias Biologicas, Escola Superior de Agricultura “Luiz de Queiroz”, Universidade de Sao Paulo, Av. Padua Dias, 11,
13418-900 Piracicaba, SP, Brazil. (bertoluc@esalqg.usp.br). Corresponding author.

ABSTRACT. Annual patterns of calling and breeding activity of 38 anuran species were studied at Serra do Caraga, an 11,233 ha reserve
located in a contact zone between Cerrado and Atlantic forest at the southern Espinhaco range, southeastern Brazil. Five patterns were
evident: (1) species that call year-round or nearly year-round with larger aggregations generally observed in the rainy months, (2) species
with opportunistic calling activity associated with rainfall during the wettest months of the year, (3) winter species, (4) explosive
breeders with intense calling activity triggered by heavy rains during the rainy season or only in the beginning of the rainy season, and
(5) summer species with variable breeding seasons. Both the monthly number of species with calling males and the monthly number of
species that showed the maximum class of calling males were positively correlated with both mean monthly temperature and monthly
precipitation.
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RESUMO. Anuros da Serra do Caraca, sudeste do Brasil: composicdo de espécies e padrdes sazonais de atividade vocal.
Estudamos os padrdes anuais de atividade vocal e reprodutiva de 38 espécies de anuros da Serra do Caraga, uma reserva de 11.233 ha
localizada na zona de contato entre o Cerrado e a Mata Atlantica na porcéo sul da Cadeia do Espinhago, Minas Gerais, Sudeste do Brasil.
Cinco padroes foram evidenciados: (1) espécies que vocalizaram o ano todo ou quase o ano todo com agregagdes maiores geralmente
observadas na estag@o chuvosa, (2) espécies com atividade vocal oportunista associada a precipitagdo durante os meses mais Umidos, (3)
espécies de inverno, (4) espécies com reproducdo explosiva com atividade vocal disparada por chuvas intensas durante a estagdo chuvosa
ou apenas no inicio dessa estacdo e (5) espécies de verdo com temporadas de vocalizag8o varidveis. O nimero de espécies voca mente
ativas e o nimero de espécies que apresentaram agregagdes maximas de machos ativos mostraram-se positivamente correl acionados

tanto com a temperatura média mensal como com a precipitagdo mensal acumulada.

PALAVRAS-CHAVE. Anura, fenologia reprodutiva, Mata Atlantica, campos rupestres, sudeste do Brasil.

Exogenous factors as rainfall and temperature
strongly influence anuran breeding activity both in
temperate (e.g. SALVADOR & CARRASCAL, 1990; RITKE et
al., 1992) and tropical regions (AICHINGER, 1987; Hero,
1990; DUELLMAN, 1995; BeVIER, 1997; BERTOLUCI, 1998;
BerroLucl & RopricuEs, 20028). Aseasonal tropical areas
often have many species that are able to reproduce
throughout the year (Crump, 1974; DueLLMAN, 1978). In
seasonal tropical environments, however, most species
reproduce during the rainy season (AICHINGER, 1987,;
HEero, 1990; Gascon, 1991; DUELLMAN, 1995; BEVIER, 1997;
BertoLucl, 1998; BErRToLucI & RobpRrIGUES, 2002a). Long-
term studies dealing with reproductive activity patterns
of Neotropical anurans from both the Atlantic rainforest
and mountain meadows of southeastern Brazil in a
community context are still rare (Hever et al., 1990;
Ererovick & Sazima, 2000; BertoLucl, 1998; BErToLUCI &
RopricuEs, 20023).

This paper describes annual patterns of calling
activity of 38 anuran species from Serra do Caraga,
southeastern Brazil, by monitoring calling activity of
males and evidences of actual reproduction at selected
breeding sites. Additionally, we providefor thefirst time
a list of anuran species for this locality. These
informations may be used as a point of departure for
future evaluations of the conservation status of the

populationsinvolved, which isfundamental considering
anuran declines and local extinctions suggested in the
last two decades for southeastern Brazil (Hever et al.,
1988, 1990; WEycoLDpT, 1989; HADDAD & Sazima, 1992;
BerroLucl & HEYER, 1995; ETeroVick et al. 2005).

MATERIAL ANDMETHODS

Fieldwork was carried out at Reserva Particular do
Patrimonio Natural Santuério do Caraga, an 11,233 ha
reserve of Atlantic rainforest located in the Serra do
Caraga, in the Espinhaco range, state of Minas Gerais,
southeastern Brazil (20°05'S, 43°28'W). The Serra do
Caracahasaltitudes between 900 and 2,000 m. Theclimate
is Cwb of Kdppen. According to data provided directly
by Agéncia Nacional de Aguas, Belo Horizonte, the
averageannual rainfall from 1984 to 2001 was 2,031.29 +
480.92 mm. Between October 2001 and September 2002
the annual accumulated rainfall was 2,038.40 mm and
rainfall wasirregularly distributed through the year; the
rainy season lasted from October to March (Fig. 1). Mean
monthly temperaturesfor the study period are also shown
inFig. 1.

The vegetation that covers the lower parts of the
Serrado Caracaare the Semideciduous MontaneAtlantic
forest and Cerrado; at higher altitudes montane meadow
(“'campo rupestre”) and misty forest occur.
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Fig. 1. Mean monthly temperature (line) and monthly rainfall at
the study site between October 2001 and September 2002.

In order to determine calling and breeding seasons
of anuran species, four aquatic habitats with different
physiognomies were chosen for year-round monitoring.
These habitats, located in open area, forest and forest
edge, are asfollows: Site R1isalittle stream located in
montane meadow (1,600— 1,700 m elevation). Itismainly
rocky, with rocky puddles, some containing sand and
dead leaves and sticks. The studied portionis500 mlong
and, in the rainy season, mean width and mean depth
were4.51+2.29m (0.40—8.50m) and 0.28+ 0.21. m (0.05—
0.90 m), respectively (n =26 measurements). SiteR2isa
moderately sized stream located in the primary forest
(1,250 m elevation). The studied portion is 280 m long
and, in the rainy season, mean width and mean depth
were5.78+ 3.18m(0.40—11.50m) and 0.59+ 0.44m (0.20
—1.30 m), respectively (n = 13 measurements). Upstream
in the studied portion, there is mainly sandy bottom
backwaters and downstream there are rapids and two
littlewaterfalls. Site L 1isasemipermanent lake (1,200 m
elevation, 500 m?, 1 m deep) located at the edge of a
disturbed forest; it wasformed by interruption of asmall
stream. Site L2 isapermanent swamp (1,200 m elevation,
400 v, 0.20 m deep) located in open habitat.

Field work was carried out from October 2001 until
September 2002. To determine patterns of calling activity
of anurans, the number of calling malesfor each species
was estimated twice amonth between 18:00 hand 24:00 h
at each selected site. Sites were also visited during the
day to verify the occurrence of any diurnal vocalization.
The following classes for the number of synchronously
calling males per species at each site were established:
(1) 1-2,(2) 3-5,(3) 6-10, (4) 11-20, (5) 21-50, (6) morethan
50 (AICHINGER, 1987; BertoLucl, 1998; BerToLucl &
RobricUES, 2002a). The calling activity of speciesthat do
not vocalizein the selected sitesor in the selected portions
of the sites was determined in a qualitative way. The
presence of egg clutches, amplectant pairs, and gravid
females were considered evidences of actual
reproduction. Correlation between variables were tested
using Spearman’s Correlations Coefficient (Zar, 1996).
Voucher specimenswere deposited in the Herpetological
Collection of the Universidade Federal de Minas Gerais,
Brazil (UFMG).

RESULTS

During this study 43 anuran species were found at
Serra do Caraca (Tab. I). These species belong to eight
families: Brachycephalidae (3), Bufonidae (2),
Centrolenidae (2), Cycloramphidae (4), Hylidae (22),
L eptodactylidae (7), Microhylidae (1), and Thoropidae
(2). Table Il summarizesthe annual breeding patterns of
38 anuran species at the study site based on the presence
of calling males and evidences of actual reproductionin

Table |. Anuran species recorded in the Serra do Caraga, southeastern
Brazil, between October 2001 and September 2002.

BRACHYCEPHALIDAE

Eleutherodactylus izecksohni Caramaschi & Kisteumacher, 1989 “1988”
Eleutherodactylus juipoca Sazima & Cardoso, 1978
Eleutherodactylus sp. (gr. lacteus)

BUFONIDAE
Chaunus pombali (Baldissera, Caramaschi, & Haddad, 2004)
Chaunus rubescens (Lutz, 1925)

CENTROLENIDAE
Hyalinobatrachium uranoscopum (Muller, 1924)
Hyalinobatrachium sp. (aff. eurygnatum)

CYCLORAMPHIDAE

Crossodactylus trachystomus (Reinhardt & Lutken, 1862)
Hylodes uai Nascimento, Pombal & Haddad, 2001
Odontophrynus cultripes Reinhardt & Ltken, 1862
Proceratophrys boiei (Wied-Neuwied, 1824)

HYLIDAE

Aplastodiscus arildae (Cruz & Peixoto, 1987 “1985")
Bokermannohyla alvarengai (Bokermann, 1956)
Bokermannohyla circumdata (Cope, 1871)
Bokermannohyla martinsi (Bokermann, 1964)
Bokermannohyla nanuzae (Bokermann & Sazima, 1973)
Dendropsophus elegans (Wied-Neuwied, 1824)
Dendropsophus minutus (Peters, 1872)
Dendropsophus seniculus (Cope, 1868)

Hypsiboas faber (Wied-Neuwied, 1821)

Hypsiboas albopunctatus (Spix, 1824)

Hypsiboas polytaenius (Cope, 1870 “1869")
Phasmahyla jandaia (Bokermann & Sazima, 1978)
Phyllomedusa burmeisteri Boulenger, 1882

Scinax duartei (B. Lutz, 1951)

Scinax eurydice (Bokermann, 1968)

Scinax fuscovarius (A. Lutz, 1925)

Scinax luizotavioi (Caramaschi & Kisteumacher, 1989)
Scinax machadoi (Bokermann & Sazima, 1973)
Scinax squalirostris (A. Lutz, 1925)

Scinax sp.1 (aff. perereca)

Scinax sp.2 (gr. catharinae)

Scinax sp.3

LEPTODACTYLIDAE

Leptodactylus bokermanni (Heyer, 1973)
Leptodactylus fuscus (Schneider, 1799)
Leptodactylus jolyi Sazima & Bokermann, 1978
Leptodactylus ocellatus (Linnaeus, 1758)
Physalaemus cuvieri Fitzinger, 1826
Physalaemus evangelistai Bokermann, 1967
Physalaemus sp. (aff. olfersii)

THOROPIDAE
Thoropa megatympanum Caramaschi & Sazima, 1984
Thoropa miliaris (Spix, 1824)

MICROHYLIDAE
Elachistocleis ovalis (Schneider, 1799)
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the selected breeding sites. For this summary we used
the highest class of calling males obtained for all
monitoring sessions per site per month. Anurans called
in every month of theyear, with aminimum of six species
in June and amaximum of 26 speciesin November. Five
annual patterns were evident: (1) species that call year-
round or nearly year-round with larger aggregations in

the rainy months; in this group, Crossodactylus
trachystomus (Reinhardt & Litken, 1862) vocalized
predominantly during the day and Hypsiboas polytaenius
(Cope, 1870 “1869") vocalized in all months, and
sometimes under very low temperatures (about 5°C); (2)
specieswith opportunistic calling activity associated with
rainfall during the wettest months of the year; (3) winter

Table I1. Calling and breeding patterns of 38 anuran species at Serra do Caraga, southeastern Brazil, from October 2001 to September
2002. Classes of abundance of calling males: (1) 1-2, (2) 3-5, (3) 6-10, (4) 11-20, (5) 21-50, (6) more than 50. C indicates not quantified
calling activity that occurred outside of the studied sites. Evidence of breeding: ®amplectant pair, fgravid female, *spawning. BP, breeding
patterns: Y, species that call year-round or nearly year-round with larger aggregations generally observed in the rainy months; O, species
with opportunistic calling activity associated with rainfall during the wettest months of the year; W, winter species; E, explosive breeders
with intense calling activity triggered by heavy rains during the rainy season or only in the beginning of the rainy season; S, summer

species with variable breeding seasons.

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep BP
Hypsiboas polytaenius 4 4 4 3 3 4° 4 4 3 3 4 3 Y
Scinax duartei 4 4 4 1 5 3 4 4 C C 3 Y
Phasmahyla jandaia 4 4 4 4 4 3 2 1 3 3 4 Y
Crossodactylus trachystomus 1 3 3 2 1 1 C 1 1 Y
Eleutherodactylus juipoca 5 6 6 6 5 2 5 (0]
Hyalinobatrachium sp. (aff. eurygnathum) 3 4 5 5 4 4 (0]
Phyllomedusa burmeisteri C C C (0]
Hyalinobatrachium uranoscopum 1 43¢ 1 1 1 o]
Leptodactylus boker manni C C C (0]
Eleutherodactylus izecksohni C 1 (0]
Eleutherodactylus sp. (gr. lacteus) 6 6 2 1 2 (0]
Odontophrynus cultripes C C C C (0]
Scinax luizotavioi 1 3 C 1 3 4 5 6"° 5 C W
Scinax machadoi - - 2 3 2 2 2 c W
Scinax sp.2 (gr. catharinae) 1 1 2 W
Scinax sp.3 3° 2 c? C E
Dendropsophus seniculus C C c? 6" E
Elachistocleis ovalis 2" E
Proceratophrys boiei C E
Leptodactylus jolyi C 2 E
Chaunus pombali C C (on E
Bokermannohyla martinsi 33 3 3 2 C C C c 3 S
Dendropsophus minutus 6" 6° 6 5 3 3 C 6° S
Bokermannohyla nanuzae 5 5° 4 3 3 2 1 1 S
Scinax sp.1 (aff. perereca) 6" 6 3 3 3 3 5 S
Hypsiboas albopunctatus C 2 C C C S
Scinax squalirostris 4 5 6 3 5 S
Physalaemus evangelistai 4 5 3 1 3 S
Physalaemus cuvieri VAN 1 4 S
Bokermannohyla alvarengai 2 C 1 S
Leptodactylus ocellatus 1° 2 S
Aplastodiscus arildae 3 3 3 3 2 C 1 S
Hylodes uai 3 4 3 2 4 3 3 S
Hypsiboas faber 2 1 1 C C S
Bokermannohyla circumdata - C 1 - S
Physalaemus sp. (aff. olfersii) 4 2 S
Scinax eurydice C ?
Dendropsophus elegans 2 ?
# species with calling males 19 26 25 22 20 18 8 7 6 8 14 23
# species that attained their 8 14 13 8 4 3 1 2 0 1 2 5
maximum class of caling maes
# species with evidence of breeding 6 6 4 0 0 2 0 0 0 1 3 5
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species (breeding season between April and August);
(4) explosive breeders (sensu WELLs, 19773a) withintense
calling activity triggered by heavy rains during the rainy
season or only in the beginning of the rainy season; in
thisgroup, we observed large, ephemerous aggregations
of calling males[Dendropsophus seniculus (Cope, 1868),
Leptodactylus jolyi Sazima & Bokerman, 1978,
Proceratophrys boiei (Wied-Neuwied, 1824)], active
search for femal es accompanied by intense competition
among mal esand heterospecific amplexes|[Elachistocleis
ovalis (Schneider, 1799), Scinax sp.3], and multiple
amplexesand displacement behaviour [ Chaunus pombali
(Baldissera, Caramaschi & Haddad, 2004)]; (5) summer
species with longer or shorter breeding seasons
[remaining species, except for Dendropsophus elegans
(Wied- Neuwied, 1824) and Scinax eurydice (Bokermann,
1968), whose patterns were not clear]; in this group,
Hylodes uai Nascimento, Pombal & Haddad, 2001 called
only during the day.

The number of species that called, the number of
species that had evidence of breeding, and the number
of species that attained their highest classes for the
number of calling malesarein Fig. 2. The reproductive
activity of most species was associated with the rainy
season. The number of species with calling males was
positively correlated with mean monthly temperature (p,
=0.5888, P = 0.044) and with mean monthly rainfall (p_=
0.8561, P =0.00038). The number of speciesthat attained
their maximum class of calling maleswas al so positively
correlated with mean monthly temperature (p,=0.7047, P
=0.01049) and with mean monthly rainfall (p,=0.8912, P=
0.0002).

30 4
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Fig. 2. Number of species with calling males (black), nhumber of
species that attained their maximum class of calling males (white),
and number of species that had evidence of breeding (gray) between
October 2001 and September 2002 at four aquatic sites of Serra do
Caraga, Southeastern Brazil.

DISCUSSION

The anuran fauna of Serra do Caraga is largely
dominated by Hylidae and by the former L eptodactylidae
(sensu lato) (Frosr et al., 2006), whichistypical of other
Neotropical sites (Crump, 1974; DUELLMAN, 1978;
AICHINGER, 1987, CarDoso et al., 1989; Hever et al., 1990;
Happbap & Sazima, 1992; Rossa-Feres & Jm, 1994;
BertoLucl, 1998; ETerovick & Sazima, 2000; BerroLuct &
RobricuUEs, 2002a,b).

The breeding activity of anuransat Serrado Caraca
was closely related to the rainy season. More than 80%
of the species were reproductively active exclusively or

predominantly during that period. This general pattern
corroborates patternsfound in seasonal Neotropical areas
both in Amazonia (Tort & DUELLMAN, 1979; AICHINGER,
1987; Hero, 1990; Gascon, 1991; DueLLMAN, 1995) and
southeastern Brazil (BertoLuct, 1998; ETEROVICK & SAZIMA,
2000; BerroLuct & RopricuEs, 2002a). Only four species
(10.5%) showed calling activity throughout the year or
almost throughout the year; similar low proportions of
continuous breederswere also found at other Neotropical
seasonal sites (see references above). A high proportion
of continuous breeders is characteristic of aseasonal
environments (Crump, 1974).

The year-round activity of Hypsiboas polytaenius
at Serra do Caraca agrees with the continuous pattern
described for this speciesat Boracéia, state of Séo Paulo,
another Atlantic rainforest locality of southeastern Brazil,
600 km southeast of Serra do Caraga, at about 900 m
above sea level (BertoLucl & Robricues, 2002a). The
breeding period of Crossodactylustrachystomusat Serra
do Caracaagreeswith datafound for Crossodactylus sp.
from another Atlantic rainforest locality of southeastern
Brazil, Botucatu, state of Sdo Paulo (Rossa-FERES & Jim,
1994). The breeding period of Scinax duartei (B. Lutz,
1951) at Serrado Caragawas much longer than that found
at Serrado Cip0, state of Minas Gerais, another montane
meadow locality of Espinhaco Range, southeastern Brazil
(ETerovick & Sazima, 2000). Thiscould be explained by
the less humid climate of Serra do Cip6 (around 1,500
mm; GaLvAo & NIMER, 1965).

About 21% of the species showed opportunistic
calling activity (including diurnal) associated with rainfall
in the summer. This group includes the endotrophic
species, either nidicolous [Leptodactylus bokermanni
(Heyer, 1973)] or with direct development (Eleutherodactylus
Spp.; THIBAUDEAU & ALTIG, 1999). This pattern was also
observed for other species of Leptodactylus (L.
marmoratus) and Eleutherodactylus (E. guentheri, E.
parvus and E. randorum) at Boracéia (BertoLucl &
RobricuEes, 2002a), suggesting a dependence of these
specieson high levelsof humidity to spawn. Other species
that called exclusively or amost exclusively intherainy
days were Hyalinobatrachium sp. (aff. eurygnatum), H.
uranoscopum (Muller, 1924), Odontophrynus cultripes
Reinhardt & L {tken, 1862 and Phyllomedusa burmeisteri
Boulenger, 1882. The reproductive behaviour of O.
cultripes was similar to that observed in O. americanus
at Intervales, state of Sdo Paulo, another Atlantic
rainforest locality of southeastern Brazil (BertoLuci, 1998).
At Serrado CaragaO. cultripesdid not show theexplosive
behaviour recorded by O. americanus at Intervales, but
itscalling activity was closely associated with rain falls.
The same behaviour was observed for O. americanus at
Serrado Cipd, wherethis speciesreproduced immediately
after thefilling of temporary puddies (ETerovick & SazimMA,
2000). Dataobtained for this speciesin Botucatu disagree
to this pattern; there its calling activity was associated
to the driest, coldest month of the year (Rossa-Feres &
Jwm, 1994). The reproductive period of Phyllomedusa
burmeisteri corroborates the pattern found in two other
Atlantic forest reserves of southeastern Brazil, the Parque
Estadual da Serrado Brigadeiro and the Reserva Particular
do Patriménio Natural Feliciano Miguel Abdala, both also
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located inthe state of Minas Gerais (BertoLuci et al., 2005).
The same pattern was described for P. distincta, a very
closely related species, in Interval es (BertoLucl, 1998).

The winter activity of species of Scinax of the
catharinae group [S. luizotavioi (Caramaschi &
Kiteumacher, 1989), S machadoi (Bokermann & Sazima,
1973), and Scinax sp. 2] may represent a strategy that
reducesinterspecific competitionin both adult and larval
communities by means of temporal partitioning of the
habitat. Together with Hypsiboas pol ytaenius, the winter
activity of these species reveals a high tolerance to low
temperatures typical of montane anurans (Guix, 1996).
The calling activity of Scinax machadoi restricted to the
dryer months of the year must beinterpreted with caution
because the advertisement call of this species is very
weak, at low volume and irregular, and is easily
mismatched with the sounds of the rapids in the rainy
season. A longer breeding period for this species is
suggested by the presence of gravid females in the
breeding site in December, March and August. At Serra
do Cipd, S. machadoi reproduce almost year-round
(BOKERMANN & SaziMA, 1973).

The explosive reproduction (WELLs, 1977a, b)
observed for some speciesat Serrado Caracawas already
observed in other localities: Botucatu (Elachistocleis
ovalis, Rossa-Feres & Jwm, 1994), Intervaes (Dendropsophus
seniculus, Proceratophrys boiei; BErToLuci, 1998),
Paranapiacaba, state of S&o Paulo (P. boiel; PomsaL, 1997).
Chaunus pombali is described as an early season
breeder, with both calling and breeding activity starting
in the winter and prolonging until the beginning of the
spring (BertoLuct, 1998; BertoLucl & RobRriGuEs, 20024).

Summer species with longer or shorter breeding
seasons represent 42.1% of the anuran community. These
species showed great variation in both timing and
duration of their breeding season. Bokermannohyla
alvarengai (Bokermann, 1956) vocalized during thefirst
heavy rains of the rainy season; this pattern contraststo
the observations made at Serrado Cip6, whereitscalling
seasonwasinthe mid summer (ETerovick & Sazima, 2000).
This strategy should be selected to adjust the larval
development period to the warmest months of the year,
since water and air temperatures at Serra do Caraga
(sometimes below 0°C; pers. obs.) is much lower than
those of Serrado Cip6 (ETerovick & Sazima, 2000). For
several species, the same pattern observed here was
observed in other southeastern Brazilian localities:
Boracéia [Hypsiboas albopunctatus (Spix, 1824),
Aplastodiscus arildae (Cruz & Peixoto, 1987 “1985"),
Hypsiboasfaber (Wied-Neuwied, 1821), Dendropsophus
minutus (Peters, 1872), Leptodactylus ocellatus
(Linnaeus, 1758), Physalaemus cuvieri Fitzinger, 1826;
BertoLucl & Robricues, 2002a], Botucatu (H.
albopunctatus, H. faber, D. minutus, L. ocellatus, P.
cwvieri; Rossa-Feres & Jm, 1994), Intervales(H. faber, D.
minutus, L. ocellatus, P. cuvieri; BeErtoLuci, 1998),
Paranapiacaba (H. faber, D. minutus, PomsaL, 1997). The
summer activity of Hylodes uai corroborates the pattern
found for the closely related Hylodes phyllodes at
Boracéia (BertoLucl & Robricues, 2002a). The calling
period of Physalaemus sp. (aff. olfersii) was shorter than
that found for the closely related P. olfersii at Boracéia

(BerTtoLuct & RopricuEs, 20024), Intervales (BertoLucl,
1998) and Paranapiacaba (PomBaL, 1997). The activity of
Scinax sp.1 (aff. perereca) corroborates the pattern of
theclosely related S. perereca at Paranapiacaba (PomBeaL,
1997). Some summer species breed in semipermanent
aquatic sites constructing floating foam nests
(Leptodactylus ocellatus, Physalaemus spp.) or
excavating shallow basinsin the mud (Hypsiboas faber).

The positive correlations between the number of
species with calling males and the mean monthly
temperature and between the number of species that
attained their maximum classof calling malesand themean
monthly temperature corroborate the idea that low
temperaturesinhibit anuran breeding activity (BertoLucl,
1998; BertoLucl & Robpricues, 2002a). The positive
correlations of these variableswith mean monthly rainfall
corroborate the idea that anuran breeding activity at
seasonal tropical areas is closely related to the rainy
season (Tort & DuELLMAN, 1979; AICHINGER, 1987; HERO,
1990; Gascon, 1991; DueLLmAN, 1995; BertoLucl, 1998;
ETerovick & SaziMA, 2000; BertoLucl & RobrIGUES, 20023).
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