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Leptodactylus furnarius Sazima and Bokermann
Cerrado Oven Frog

Leptodactylus furnarius Sazima and Bokermann 1978:899. Type
locality, “Campo Grande, (900M) Paranapiacaba, Sdo Paulo,
Brasil.” Holotype, Museu de Zoologia da Universidade de
Sdo Paulo (MZUSP) 73678 (formerly WCAB 47949), adult
male, collected by W.C.A. Bokermann and I. Sazima on 20
December 1973 (examined by WRH).

Leptodactylus laurae Heyer 1978:59.

« CONTENT. The species is monotypic.

» DEFINITION. Adult Leptodactylus furnarius males are of
small to moderate size, females are small, the head is longer
than wide, and the hind limbs are long (see Table; Heyer and
Thompson 2000 provided definitions of adult size and leg length
categories for Leptodactylus). Male vocal sacs are either me-
dian and moderately expanded or moderately expanded later-
ally and either lightly pigmented or unpigmented. Neither males
nor females have spatulate snouts. Male forearms are not hy-
pertrophied. Males lack asperities on the thumbs and chest. Six
well-defined dorsolateral folds are present. Toe tips are narrow.
Toes lack fringes and may or may not have a very weak lateral
ridge basally and vestigial web between toes I-II-III-1V. The
upper shank is smooth (tubercles lacking). The outer tarsus is
smooth. The sole of the foot is smooth.

The upper lip usually (71%) has a distinct light stripe, some-
times (29%) the stripe is indistinct. The dorsum is spotted or
striped. A light middorsal stripe is always present. The belly is
usually immaculate or sometimes with a few melanophores or
small spots encroaching laterally onto the belly. The posterior
thigh surfaces have distinct (51%) to indistinct (49%) light hori-
zontal stripes on their lower aspects. The upper shanks have
dark crossbands, usually interrupted medially; no longitudinal
light pin-stripes are present.

Larvae (description based on Sazima and Bokermann 1978)
have a typical pond morphology and are members of the lentic,
benthic guild (McDiarmid and Altig 1999, guild 7). The oral
disk is anteroventrally positioned, entire (not emarginate), with
an anterior gap lacking marginal papillae. The tooth row for-
mula is 2(2)/3(1). The spiracle is sinistral and the vent tube is
median. The dorsal fin ends at the body and does not extend
onto it. At Gosner stage 38, the larval TL = 41 mm. The dorsum
and sides of the body are blackish-gray, darker dorsally. The
venter is iridescent white in life, patternless in preservative. The
tail is speckled with dark gray or black markings, the speckles
are irregular and usually confluent. The iris is yellow in life.

The advertisement call consists of a single note per call, given
at a rate of about 200/min (recording analyzed for this descrip-
tion) to about 450/min (Sazima and Bokermann 1978). Calls
are given in bouts lasting 30 s or more (Sazima and Bokermann
1978). Call duration is 0.04 s (Sazima and Bokermann’s 1978
value of 0.10 s apparently included a terminal portion of the
call in their Fig. 3 that is probably due to over-recording or mi-
crophone ringing). The call is moderately amplitude modulated
with 3-4 partial pulses; the end of the call often has a complete
pulse. The call is frequency modulated, starting at 2600-2800
Hz and rising to 3300-3400 Hz. The call reaches maximum in-
tensity at about 15% of the call duration. The dominant fre-
quency is the fundamental frequency and is about 3000 Hz (3014
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FIGURE 1. Leptodactylus furnarius, an unvouchered specimen from
Serra do Cip6, Minas Gerais, Brazil (photograph courtesy of Paula C.
Eterovick).

FIGURE 2. Tadpole of Leptodactylus furnarius (WCAB 48127 — this
specimen was not with the Bokermann collection materials catalogued
into the MZUSP collection [C. Mello, pers. comm.], nor could it be
found in the ZUEC collection [I. Sazima, pers. comm.]) from Campo
Grande, S@o Paulo, Brazil (image published with permission of the
Revista Brasileira de Biologia).
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FIGURE 3. Wave form and audiospectrogram displays of the adver-
tisement call of Leptodactylus furnarius (USNM recording 226, cut 4)
from Chapada dos Guimaraes, Aldeia Velha, Mato Grosso, Brazil. Wave
form of the second call in the audiospectrogram.

Hz for the call analyzed herein). No indication of harmonic struc-
ture is evident in the call.

« DIAGNOSIS. The species that have a combination of light
stripes on the posterior surface of the thigh (either distinct or at
least discernible) and smooth surfaces on the posterior surface
of the tarsus and sole of foot in some or all individuals are Lep-
todactylus furnarius, L. fuscus, L. gracilis, L. longirostris, L.
marambaiae, L. notoaktites, L. plaumanni, and L. poecilochilus.
Leptodactylus furnarius lacks light stripes on the dorsal surface
of the shank; such stripes occur in L. gracilis, L. marambaiae,
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and L. plaumanni. All individuals of L. furnarius have a light
middorsal stripe and at least six dorsolateral folds; only some
individuals of L. fuscus, L. longirostris, L. notoaktites, and L.
poecilochilus have the same combination. Most individuals of
L. fuscus lack light middorsal stripes (but all have at least six
dorsolateral folds), and other individuals of L. longirostris, L.
notoaktites, and L. poecilochilus lack the pair of dorsolateral
folds immediately on either side of the midline and alsolack a
light dorsal stripe. Leptodactylus furnarius is most difficult to
distinguish from individuals of L. fuscus, L. longirostris, L.
notoaktites, and L. poecilochilus that have at least six dorsolat-
eral folds and a light middorsal stripe. The leg of L. furnarius is
longer (e.g., foot length/SVL 57-72%) than in L. fuscus, L.
longirostris, and L. poecilochilus (e.g., foot length/SVL 42—
60%). The dominant frequency of the advertisement call of L.
furnarius is frequency modulated between 2600-3400 Hz,
whereas that of L. notoaktites ranges from 470-1990 Hz.

« DESCRIPTIONS. Sazima and Bokermann (1978) engendered
a morphological description of the holotype including color.
Cochran’s (1955, as L. gracilis) detailed description considered

color in alcohol, whereas Heyer’s (1978, as L. laurae) included
life color. Heyer (1978, as L. laurae) discussed sexually dimor-
phic characteristics. An account of the larva with color is in
Sazima and Bokermann (1978). Advertisement calls are out-
lined in Garcfa Pérez and Heyer (1993) and Sazima and Boker-
mann (1978). The karyotype is unknown. :

« ILLUSTRATIONS. A color photograph appears in

TABLE. Summary measurement data for Leptodactylus furnarius
(means are in parentheses),

Measurement Males Females
SVL (mm) 31-39 (36.5) 3245 (40.7)
Head length/SVL (%) 3541 (38) 35-41 (37)
Head width/SVL (%) 29-35 (32) 29-34 (31)
Thigh length/SVL (%) 41-54 (49) 45-52 (49)
Shank length/SVL (%) 53-66 (59) 54-67 (59)
Foot length/SVL. (%) 57-72 (65) 58-70 (63)
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MAUP. Distribution of Leptodactylus furnarius: The circle marks the type locality, dots indicate other localities (a dot may represent more than one
proximate site), and ¢iiéstion marks denote the unknown status of predicted distribution. Published locality data used to generate the map should be
considered as secondary. sources of information, as we did notconfirm all specimen identities. The locality-coordinate data and sources are available




Bokermann and Sazima (1974, as L. gracilis). Black and white
photographs are in Heyer (1978, as L. laurae), Jim (1980), and
Sazima and Bokermann (1978). Sazima and Bokermann (1978)
also provided a lateral view of the tadpole. Audiospectrograms
of the advertisement call are in Giaretta and Kokubum (2003)
and Sazima and Bokermann (1978), and a wave form of the call
appears in Giaretta and Kokubum (2004). Giaretta and Kokubum
(2004) pictured gypsum molds of the species’ incubating cham-
bers.

« DISTRIBUTION. The species occurs in central, southeast-
ern, and southern Brazil, and just over the Brazilian border into
Uruguay. Leptodactylus furnarius is characteristic of open for-
mations and occurs throughout much of the Cerrado
Morphoclimatic Domain (Ab’Sdber 1977), including the spe-
cialized campo rupestre habitat in the Serra do Espinhago range.

" The species occurs within open areas of more mesic habitats,

such as the Atlantic Forest Morphoclimatic Domain of Brazil
(Ab’Saber 1977). Duellman (1999) tabled its natural region dis-
tribution as Atlantic Forest Domain; Colli et al. (2002) and
Striissmann (2000) noted its occurrence in the Cerrado. Harding
(1983) listed its distribution by countries. Heyer (1978, as L.
laurae) contributed a distributional map of the species. Eterovick
and Sazima (2000b) noted its occurrence at 1200 m, and Toledo
(2003) recorded it at 725 m.

Other distributional references and localities are ordered by
country; the letter (M) indicates a species mention: Brazil
(Bernardes and Caramaschi 1993; Brandio and Araujo 1998,
2001; Brandzio et al. 1998; Cochran 1955, as L. gracilis; Etero-
vick 2003; Eterovick and Sazima 2000a (M), 2000b; Eterovick
and Fernandes 2001, 2002; Feio and Caramaschi 1995; Garcia
Pérez and Heyer 1993; Giaretta and Kokubum 2004; Haddad et
al. 1988; Heyer 1978, as L. laurae; Jim 1980; Kisteumacher et
al. 1984; Menin and Giaretta 2003; Moreira and Barreto 1996;
Rossa-Feres and Jim 1994; Sazima and Bokermann 1978;
Striissmann 2000; Toledo 2003; Zerbini and Branddo 2001);
Uruguay (Canavero et al. 2001).

+ FOSSIL RECORD. None.

« PERTINENT LITERATURE. The most comprehensive ar-
ticles on the species are those of Cochran (1955, as L. gracilis),
Heyer (1978, as L. laurae), and Sazima and Bokermann (1978).
The following literature is listed by topic and the symbol (M)
indicates the species is mentioned: bibliographic information
and lists (Liner 1992), biogeography (Guix et al. 2000; Heyer
1978, as L. laurae, 1988; Heyer and Maxson 1982; Jim 1980),
call and call parameters (Giaretta and Kokubum 2004), ecol-
ogy, natural history, reproduction (Cascon and Peixoto 1985
(M); Cochran 1955, L. furnarius equals L. gracilis in part;
Eterovick 2003; Eterovick and Fernandes 2001, 2002; Eterovick
and Sazima 2000b; Giaretta and Kokubum 2003; Haddad et al.

- 1988; Jim 1980; Menin and Giaretta 2003; Moreira and Barreto

1996; Prado et al. 2002; Rossa-Feres and Jim 1994; Sazima and
Bokermann 1978; Striissmann 2000), habitat (Brandido and
Araujo 1998, 2001; Brandéo et al. 1998; Canavero et al. 2001;
Eterovick 2003; Eterovick and Fernandes 2001; Eterovick and
Sazima 2000b; Feio and Caramaschi 1995; Haddad et al. 1988;
Jim 1980; Striissmann 2000; Zerbini and Branddo 2001), key
(Heyer 1978, as L. laurae), morphology (Altig and Johnston
1986, Ponssa 2001), nomenclature (Heyer 1983), parasite host
(Vicente et al. 1991, may be L. gracilis or L. jolyi), relation-
ships and systematics (Heyer 1978, as L. laurae; Savage 2002
(M)), species comparisons (Cardoso 1985, Heyer 1983, Kwet

et al. 2001 (M), Muramatsu and Cruz 1996), species or taxo- ---
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« NOMENCLATURAL HISTORY. WRH met with Werner
C.A. Bokermann in S#o Paulo at a time when each was finish-
ing a manuscript describing new species of Leptodactylus
(WCAB with Ivan Sazima). Both manuscripts were ready to be
submitted for publication and, after discussion, little or no over-
lap for the new species seemed to exist. WRH and WCAB de-
cided that the manuscripts should be submitted without each
examining the other’s specimens to determine if duplication had
occurred. Consequently, a single new species in each publica-
tion represented the same species. Sazima and Bokermann’s
article was distributed on 30 November 1978 (e-mail message
of 1 July 2003 from Rogerio Pessa, Instituto Internacional de
Ecologia, the organization now responsible for publishing the
Revista Brasileira de Biologia) and WRH’s article was distrib-
uted on 29 December 1978, therefore Leptodactylus furnarius
Sazima and Bokermann 1978 has precedence over Leptodactylus
laurae Heyer 1978. Placing L. laurae in the synonymy of L.
furnarius has been done informally in print (Cardoso 1985:89,
Heyer 1983:271).

+ REMARKS. National Museum of Natural History (USNM)
numbers for L. furnarius specimens identified by Cochran (1955)
as L. gracilis are USNM 81134, 96614-16, 96728-36, and
96813-14.

+ EFYMOLOGY. The specific name is derived from the Latin
furnarius, of ovens, in reference to the shape of the nest con-
structed by the males of this species.

« COMMENTS. The common names published for
Leptodactylus furnarius are “Campo Grande Frog” (Frank and
Ramus 1995) and “Ra” (Zerbini and Branddo 2001). The Portu-
guese word ri means frog and does not differentiate L. furnarius
from all other frogs. Campo Grande, Paranapiacaba is the type
locality of L. furnarius. Paranapiacaba is in the Atlantic Forest
Morphoclimatic Domain (Ab’Sdber 1977). A common name
based on an Atlantic Forest locality is misleading given that the
most characteristic morphoclimatic domain for the species is
the Cerrado Morphoclimatic Domain (Ab’Sédber 1977).

The species name is from the Latin word for oven and de-
scribes the incubating chamber of the species that is shaped like
a wood-fueled clay oven. As Oven Frog is already used for the
species L. latinasus, we propose that an appropriate English name
for L. furnarius is the Cerrado Oven Frog.

+« ACKNOWLEDGMENTS. We thank Ratil Maneyro for clari-
fying localities and Guarino Colli, Paula Eterovick, and Ivan
Sazima for reading the manuscript. Carol Mello (MZUSP) and
Tvan Sazima (ZUEC) responded to queries regarding museum
specimens. We acknowledge the staff of the Natural History
Branch of the Smithsonian Institution Libraries who acquired
some of the literature we needed to complete this account; they
include: Claire Catron, Ron Lindsey, Leslie Overstreet, Martha
Rosen, Courtney Shaw, David Steere, and Wanda West. Work
on this account was supported in part by the Neotropical Low-
lands Research Program, Smithsonian Institution (Richard P.
Vari, Principal Investigator) and the National Science Founda-
tion (award 9815787) to Rafael de S4 and WRH.

LITERATURE CITED

Ab’Séber, A.N. 1977. Os dominios morfoclimaticos na América do Sul.
Primeira aproximagéo. Geomorfologia (52):1-23 + 1 map.

Aliig, R. and G.F. Johnston. 1986. Major characteristics of free-living
anuran tadpoles. Smithsonian Herpetological Information Service

~ (67):1-75.

nomic lists (Duellman 2003; Frost 1985, Glaw et al. 2000), and __ Bernardes, A.T. and U. Caramaschi. 1993. Contribuigao & conservagio

_surveys (Kisteumacher et al. 1984, Haddad et al. 1988).

de urna drea natural protegida, através de estudo de caso: anfibios -



785.4

anuros (Abstract), p. 135. In 1II Congresso Latino-Americano de
Herpetologia. Instituto de Biologia da Universidade Estadual de
Campinas, Campinas. ’

Bokermann, W.C.A. and I. Sazima. 1974 (“1973”). Os sapos. Sua Boa
Estrela 7:4-11.

Branddo, R.A. and A.F.B. Araujo. 1998. A herpetofauna da Estagéo
Ecolégica de Aguas Emendadas, p. 8-21. In J. Marinho-Filho, EHLG.
Rodrigues, and M.M. Guimardes (eds.), A Fauna de Vertebrados da
Estacdo Ecolégica de Aguas Emendadas. Histéria Natural e Ecologia
em um Fragmento de Cerrado do Brasil Central. Instituto de Ecologia
e Meio Ambiente do Distrito Federal/Secretaria de Meio Ambiente,
Ciéncia e Tecnologia, Brasilia.

— and —. 2001. A herpetofauna associada as matas de galeria no Distrito
Federal, p. 561-604. In ].F. Ribeiro, C.E.L. Fonseca, and J.C. Sousa-
Silva (eds.), Cerrado: Caracterizagdo e Recuperagio de Matas de
Galeria. CPAC/EMBRAPA, Planaltina, DF, Brazil.

—, B.A. Duar, and A. Sebben. 1998. Levantamento da anfibiofauna de
Esta¢do Ecolégica de Aguas Bmendadas, p. 135-151. In Anais.
Semindrio: Aguas Emendadas — 30 Anos - Pesquisa em Unidades de
Conservacdo. Fundagiio de Apoio & Pesquisa do Distrito Federal,
Brasilia.

Canavero, A., D.E. Naya, and R. Maneyro. 2001. Novedades zoo-
geogrdficas: Leptodactylus furnarius Sazima & Bokermann, 1978
(Anura: Leptodactylidae). Cuadernos de Herpetologia 15:89.

Cardoso, A.J. 1985. Revalidation of Leptodactylus plaumanni (Am-
phibia: Leptodactylidae). Papéis Avulsos de Zoologia 36:87-90.

Cascon, P. and O.L. Peixoto. 1985. ObservagBes sobre a larva de
Leptodactylus troglodytes A. Lutz, 1926 (Amphibia, Anura, Leptodac-
tylidae). Revista Brasileira de Biologia 45:361-364.

Cochran, D.M. 1955 (“1954”). Frogs of Southeastern Brazil. Bulletin
of the United States National Museum (206):xvi + 423 p.

Colli, GR., R.P. Bastos, and A.F.B. Araujo. 2002. The character and
dynamics of the cerrado herpetofauna, p. 223-241. In P.S. Oliveira
and R.J. Marquis (eds.), The Cerrados of Brazil: Ecology and Natu-
ral History of a Neotropical Savanna. Columbia University Press,
New York.

Duellman, W.E. 1999, Distribution patterns of amphibians in South
America, p. 255-328. In W.E. Duellman (ed.), Patterns of Distribu-
tion of Amphibians. A Global Perspective. The Johns Hopkins Uni-
versity Press, Baltimore and London.

—-. 2003. Amphibians species list, p. 456-489. In M. Hutchins, W.E.
Duellman, and N. Schlager (eds.), Grzimek’s Animal Life Encyclo-
pedia. 2~ Edition. Volume 6, Amphibians. Gale Group, Farmington
Hills, Michigan.

Eterovick, P.C. 2003. Distribution of anuran species among montane
streams in south-eastern Brazil. Journal of Tropical Ecology 19:219-
228. :

— and G. W. Fernandes. 2001. Tadpole distribution within montane
meadow streams at the Serra do Cip6, southeastern Brazil: Ecologi-
cal or phylogenetic constraints? Journal of Tropical Ecology 17:683—
693.

— and —. 2002. Why do breeding frogs colonize some puddles more
than others? Phyllomedusa 1:31-40.

— and I. Sazima. 2000a. Description of the tadpole of Leptodactylus
syphax, with a comparison of morphological and ecological charac-
ters of tadpoles and adults of the species in the L. pentadactylus group
(Leptodactylidae, Anura). Amphibia-Reptilia 21:341-350.

— and —. 2000b. Structure of an anuran community in a montane
meadow in southeastern Brazil: Effects of seasonality, habitat, and
predation. Amphibia-Reptilia 21:439-461.

Feio, R.N. and U. Caramaschi. 1995. Aspectos zoogeograficos dos
anfibios do médio rio Jequitinhonha, nordeste de Minas Gerais, Brasil.
Revista Ceres 42:53-61. :

Frank, N. and E. Ramus. 1995. A Complete Guide to Scientific and
Common Names of Reptiles and Amphibians of the World. NG Pub-
lishing, Inc., Pottsville, Pennsylvania.

Frost, D.R. (ed.). 1985. Amphibian Species of the World: A Taxonomic
and Geographical Reference. Allen Press Inc. and the Association of
Systematics Collections, Lawrence, Kansas.

Garcia Pérez, L. and W.R. Heyer. 1993. Description of the advertise-
ment call and resolution of the systematic status of Leptodactylus
gracilis delattini Miiller, 1968 (Amphibia: Leptodactylidae). Proceed-

_ ings-of the Biological Society of Washington 106:51-56.

Giaretta, A.A. and M.N. de C. Kokubum. 2004.-Reproductive ecology

"of Leptodactylus furnarius Sazima & Bokermann, 1978, a frog that

lays eggs in underground chambers (Anura: Leptodactylidae). Her-
petozoa 16:115-126.

Glaw, E, J. Kohler, R. Hofrichter, and A. Dubois. 2000. Amphibian
systematics: List of recent families, genera, and species, p. 252-258.
InR. Hofrichter (ed.), Amphibians: The World of Frogs, Toads, Sala-
manders and Newts. Firefly Books, Buffalo, New York (originally
published in German in 1998 by Weltbild Verlag GmbH, Augsburg,
Germany).

Guix, J.C., G. Llorente, A. Montori, M.A. Carretero, and X. Santos.
2000. Una nueva area de elevada riqueza de anuros en el bosque
Iluvioso atldntico de Brasil. Boletin de la Asociacién Herpetolégica
Espafiola 11:100-105.

Haddad, C.EB., G.V. Andrade, and A.J. Cardoso. 1988. Anfibios anuros
no Parque Nacional da Serra da Canastra, Estado de Minas Gerais.
Brasil Florestal (64):9-20.

Harding, K.A. 1983. Catalogue of New World Amphibians. Pergamon
Press, Oxford, New York, Toronto, Sydney, Paris, Frankfurt.

Heyer, W.R. 1978. Systematics of the fiscus group of the frog genus
Leptodactylus (Amphibia, Leptodactylidac). Natural History Museum
of Los Angeles County, Science Bulletin (29):1-85.

—. 1983. Clarification of the names Rana mystacea Spix, 1824,
Leptodactylus amazonicus Heyer, 1978 and a description of a new
species, Leptodactylus spixi (Amphibia: Leptodactylidae). Proceed-
ings of the Biological Society of Washington 96:270-272.

—. 1988. On frog distribution patterns east of the Andes, p. 245-273. In
PE. Vanzolini and W.R. Heyer (eds.), Proceedings of a Workshop on
Neotropical Distribution Patterns Held 12-16 January 1987. Aca-
demia Brasileira de Ciéncias, Rio de Janeiro.

— and L.R. Maxson. 1982. Distributions, relationships, and zoogeog-
raphy of lowland frogs: The Lepfodactylus complex in South America,
with special reference to Amazonia, p. 375-388. In G.T. Prance (ed.),
Biological Diversification in the Tropics. Columbia University Press,
New York.

— and A.S. Thompson. 2000. Leptodactylus rugosus. Catalogue of
American Amphibians and Reptiles (708):1-5.

Jim, J. 1980. Aspectos Ecolégicos dos Anfibios Registrados na Regifio
de Botucatu, Sdo Paulo (Amphibia, Anura). Doutor em Ciéncias Tese,
Universidade de Sao Paulo.

Kisteumacher, G., B.A. Brandi, and E.E. Carellos. 1984. Levantamento
da anurofauna na bacia hidrogréfica do reservatério Serra Azul,
Mateus Leme (MG) (Abstract). Resumos de Trabalhos Apresentados
no XI Congresso Brasileiro de Zoologia:278-279.

Kwet, A., M. Di-Bernardo, and P.C.A. Garcia. 2001. The taxonomic
status of Leptodactylus geminus Barrio, 1973. Journal of Herpetol-
ogy 35:56-62.

Liner, E.A. 1992. Bibliography and scientific name index to amphib-
ians and reptiles in the publications of the Biological Society of Wash-
ington Bulletin 1--8, 19181988 and Proceedings 1-100, 1882-1987.
Smithsonian Herpetological Information Service (92):1-68.

McDiarmid, R.W. and R. Altig. 1999. Research. Materials and tech-
niques, p. 7-23. In R.-W. McDiarmid and R. Altig (eds.), Tadpoles:
The Biology of Anuran Larvae. University of Chicago Press, Chi-
cago and London.

Menin, M. and A.A. Giaretta. 2003. Predation on foam nests of
leptodactyline frogs (Anura: Leptodactylidae) by larvae of Beckeriella
niger (Diptera: Ephydridae). Journal of Zoology, London 261:239--
243.

Moreira, G. and L. Barreto. 1996. Alimentagdo e variagdo sazonal na
freqiiéncia de capturas de anuros em duas localidades do Brasil cen-
tral. Revista Brasileira de Zoologia 13:313-320.

Muramatsu, C.S.Y. and C.A.G. Cruz. 1996. Descrigdo do girino de
Leptodactylus marambaiae Tzecksohn, 1976 (Amphibia, Anura,
Leptodactylidae). Revista Universidade Rural, Série Ciéncias da Vida
18:53-57.

Ponssa, M.L. 2001. Miniaturizacién en especies del grupo fuscus del
género Leptodactylus (Anura, Leptodactylidae), como consecuencia
de procesos heterocrénicos (Abstract). IV Congreso Argentino de
Herpetologia, Salta, Argentina, Resumenes:72-73.

Prado, C.P.A, M. Uetanabaro, and C.F.B. Haddad. 2002. Description of
anew reproductive mode in Leptodactylus (Anura, Leptodactylidae),
with a review of the reproductive specialization toward terrestriality
in the genus. Copeia 2002:1128~1133.

Rossa-Feres; D:C. and J. Jim. 1994. Distribui¢do sazonal em

" comunidades.de anfibios anuros na regido de Botucatu, Sao Paulo.
Revista Brasileira de Biologia 54:323-334.



Savage, J.M. 2002. The Amphibians and Reptiles of Costa Rica. A
Herpetofauna between Two Continents, between Two Seas. The
University of Chicago Press, Chicago and London.

Sazima, I. and W.C.A. Bokermann. 1978. Cinco novas espécies de
Leptodactylus do centro e sudeste brasileiro (Amphibia, Anura,
Leptodactylidae). Revista Brasileira de Biologia 38:899-912.

Striissmann, C. 2000. Herpetofauna, p. 153-189. In C.J.R. Alho (coor-
dinator), Fauna Silvestre da Regido do Rio Manso — MT. Edi¢Ges
IBAMA (Instituto Brasileiro do Meio Ambiente e dos Recursos
Naturais Renovéveis), Brasilia.

Toledo, L.E. 2003. Predation on seven South American anuran species
by water bugs (Belostomatidae). Phyllomedusa 2:105-108.

Vicente, 1.J., H.O. Rodrigues, D.C.Gomes, and R.M. Pinto. 1991.
Nemat6ides do Brasil 2* parte: NematSides de anfibios. Revista
Brasileira de Zoologia 7:549-626.

785.5

Zerbini, G.J. and R.A. Branddo. 2001. Anfibios e répteis, p. 128-133,
391-392. In EO. Fonseca (organizer), Olhares Sobre o Lago Paranoa.
SMARH/GDF, Brasilia.

W. RONALD HEYER and MIRIAM MUEDEKING
HEYER, Amphibians & Reptiles, MRC 162, PO Box 37012,
Smithsonian Institution, Washington, DC 20013-7012, USA
(heyer.ron@nmnh.si.edu).

Primary editor for this account, Hinrich Kaiser.

Published 30 October 2004 and Copyright © 2004 by the Society
for the Study of Amphibians and Reptiles.




