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Corpus orbiculare verrucofum, fordidum, tetrum; caput antice obtufum, rotundatum, fupra gibbum; dorfum 

papilione.
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Figura 1 Rhinella marina. Foto: Natan Maciel

Figura 2 Rhinella arenarum. Foto: Natan Maciel



Figura 3 Rhinella icterica. Foto: Natan Maciel

Figura 4 Rhinella poeppigii. Foto: Ignacio De La Riva



Figura 5 Rhinella schneideri. Foto: Antonio Sebben

Figura 6 Rhinella rubescens. Foto: Rubens Matsushita



Figura 7 Rhinella jimi. Foto: Maria Nazaré Stevaux

Figura 8 Rhinella achavali. Foto: Raùl Maneyro



Figura 9 Rhinella veredas. Foto: Natan Maciel

Figura 10 Rhinella cerradensis. Foto: Natan Maciel
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Figura 11 Crânio diafanizado de um exemplar de Rhinella cerradensis (ASUnB 2554). (A) Vista
dorsal e (B) Vista ventral. A área azul corada por Azul de Alcian é cartilagem. (C) Vista ventral do 
crânio de um exemplar macerado de R. cerradensis (ASUnB 2553). A seta indica a única 
sinapomorfia morfológica do grupo R. marina. Os números arábicos indicam características do
crânio desta espécie (ver anexo na descrição de Rhinella cerradensis). As premaxilas foram
perdidas durante a preparação.



Figura 12 Desenho do crânio de um exemplar do grupo Rhinella marina mostrando com a 
seta a única sinapomorfia morfológica irreversível do grupo: a articulação entre o ramo
medial do pterigóide e a ala do paraesfenóide formado por uma sutura (retirado de Pramuk, 
2004)



Fig. 13 Cromatografia em Camada Delgada, sílica gel H. Sistema de Solventes:
acetato de etila: isopropanol: amônia (9:7:4 v/v/v). Revelador:
OPT/HCl/cisteína. Foto sob luz UV 375 nm. 1. Padrões de BTD, DHB, 5-HT e 
BTN, de baixo para cim. De 2 à 11: perfil do extrato metanólico da secreção das 
glândulas parotóides das seguintes espécies: 2. Melanophryniscus fulvoguttatus
(Bonito-MS); 3. Rhaebo guttatus (Rondolândia-MT); 4. Rhinella gr.
margaritifera (Rondolândia-MT); 5. Rhinella granulosa (Cocos-BA); 6.
Rhinella crucifer (Itacaré-BA); 7. Rhinella arenarum (Rio Grande-RS); 8.
Rhinella rubescens (Brasília-DF); 9. Rhinella achavali (Rivera-Uruguai); 10. 
Rhinella veredas (Cocos-BA); 11 Rhinella veredas (Buritizeiro-MG). 
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Fig. 13 Cromatografia em Camada Delgada, sílica gel H. Sistema de Solventes:
acetato de etila: isopropanol: amônia (9:7:4 v/v/v). Revelador:
OPT/HCl/cisteína. Foto sob luz UV 375 nm. 1. Padrões de BTD, DHB, 5-HT e 
BTN, de baixo para cim. De 2 à 11: perfil do extrato metanólico da secreção das 
glândulas parotóides das seguintes espécies: 2. Melanophryniscus fulvoguttatus
(Bonito-MS); 3. Rhaebo guttatus (Rondolândia-MT); 4. Rhinella gr.
margaritifera (Rondolândia-MT); 5. Rhinella granulosa (Cocos-BA); 6.
Rhinella crucifer (Itacaré-BA); 7. Rhinella arenarum (Rio Grande-RS); 8.
Rhinella rubescens (Brasília-DF); 9. Rhinella achavali (Rivera-Uruguai); 10. 
Rhinella veredas (Cocos-BA); 11 Rhinella veredas (Buritizeiro-MG). 
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Fig. 14 Cromatografia em Camada Delgada, sílica gel H. Sistema de Solventes:
acetato de etila: isopropanol: amônia (9:7:4 v/v/v). Revelador: OPT/HCl/cisteína. 
Foto sob luz UV 375 nm. 1. Padrões de BTD, DHB, 5-HT e BTN, de baixo para
cim. De 2 à 12: perfil do extrato metanólico da secreção das glândulas parotóides
das seguintes espécies: 2. Rhinella marina (Belém-PA); 3. Rhinella icterica
(Atibaia-SP); 4. Rhinella icterica (Lebon Régis-SC); 5. Rhinella schneideri
(Botucatu-SP); 6. Rhinella schneideri (Prado-BA); 7. Rhinella schneideri (São
Gonçalo do Pará-MG); 8. Rhinella schneideri (Buritizeiro-MG); 9. Rhinella
schneideri (Brasília-DF); 10. Rhinella jimi (Arembepe-BA); 11. Rhinella
cerradensis (Brasília-DF); 12. Rhinella cerradensis (Cocos-BA).
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Fig. 14 Cromatografia em Camada Delgada, sílica gel H. Sistema de Solventes:
acetato de etila: isopropanol: amônia (9:7:4 v/v/v). Revelador: OPT/HCl/cisteína. 
Foto sob luz UV 375 nm. 1. Padrões de BTD, DHB, 5-HT e BTN, de baixo para
cim. De 2 à 12: perfil do extrato metanólico da secreção das glândulas parotóides
das seguintes espécies: 2. Rhinella marina (Belém-PA); 3. Rhinella icterica
(Atibaia-SP); 4. Rhinella icterica (Lebon Régis-SC); 5. Rhinella schneideri
(Botucatu-SP); 6. Rhinella schneideri (Prado-BA); 7. Rhinella schneideri (São
Gonçalo do Pará-MG); 8. Rhinella schneideri (Buritizeiro-MG); 9. Rhinella
schneideri (Brasília-DF); 10. Rhinella jimi (Arembepe-BA); 11. Rhinella
cerradensis (Brasília-DF); 12. Rhinella cerradensis (Cocos-BA).
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Figura 15 Cladograma de consenso estrito da análise de parcimônia resultante da
análise de 16 caracteres de indolalquilaminas (70508 árvores mais parcimoniosas) 
(Comprimento = 51, CI = 0,313 e RI = 0,125). O número acima do nó indica valor de 
“bootstrap” provenientes de 1000 pseudoreplicações 
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Figura 16 Cladograma de 50% da regra da maioria da análise de parcimônia resultante da análise 
de 16 caracteres de indolalquilaminas (70508 árvores mais parcimoniosas) (Comprimento = 45, 
CI = 0,356 e RI = 0,098)
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Figura 17 Cladograma de consenso estrito da análise de parcimônia proveniente da análise de 451 
caracteres moleculares (50 árvores mais parcimoniosas) (Comprimento = 344, CI = 0,706 e RI = 0,576).
Os números acima dos nós indicam valores de “bootstrap” provenientes de 1000 pseudoreplicações
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Figura 18 Cladograma de 50% da regra da maioria da análise de parcimônia resultante da análise
de 451 caracteres moleculares (50 árvores mais parcimoniosas) (Comprimento = 344, CI = 0,721 e 
RI = 0,605)
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Figura 19 Cladograma da análise Bayesiana resultante da análise de 451 caracteres moleculares. 
Os números acimas dos nós indicam valores de suporte após análise de 4 milhões de gerações. 
Árvores foram obtidas a cada 100 gerações
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Figura 20 Cladograma mais parcimonioso da análise de parcimônia proveniente da análise de 83
caracteres morfológicos (Comprimento = 132, CI = 0,727 e RI = 0,591). Os números acima dos 
nós indicam valores de “bootstrap” provenientes de 1000 pseudoreplicações
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Figura 21 Cladograma da análise Bayesiana resultante da análise de 83 caracteres morfológicos.
Os números acimas dos nós indicam valores de suporte após análise de 1 milhão de gerações.
Árvores foram obtidas a cada 100 gerações
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Figura 22 Cladograma de consenso estrito da análise de parcimônia proveniente da análise 
de 99 caracteres de indolalquilaminas e morfológicos combinados (10 árvores mais 
parcimoniosas) (Comprimento = 162, CI = 0,654 e RI = 0,517). Os números acima dos nós 
indicam valores de “bootstrap” provenientes de 1000 pseudoreplicações
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Figura 23 Cladograma de 50% da regra da maioria da análise de parcimônia proveniente da
análise de 99 caracteres de indolalquilaminas e morfológicos combinados (10 árvores mais 
parcimoniosas) (Comprimento = 161, CI = 0,658 e RI = 0,526)
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Figura 24 Cladograma da análise Bayesiana resultante da análise de 99 caracteres de 
indolalquilaminas e morfológicos combinados. Os números acimas dos nós indicam valores
de suporte após análise de 1 milhão de gerações. Árvores foram obtidas a cada 100 gerações
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Figura 25 Cladograma de consenso estrito da análise de parcimônia proveniente da análise de 534 
caracteres moleculares e morfológicos combinados (três árvores parcimoniosas) (Comprimento = 427,
CI = 0,721 e RI = 0,530). Os números acima dos nós indicam valores de “bootstrap” provenientes de
1000 pseudoreplicações
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Figura 26 Cladograma de consenso estrito da análise de parcimônia proveniente da análise de 550 
caracteres de secreção cutânea, moleculares e morfológicos combinados (cinco árvores
parcimoniosas) (Comprimento = 459, CI = 0,706 e RI = 0,507). Os números acima dos nós indicam 
valores de “bootstrap” provenientes de 1000 pseudoreplicações
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Figura 27 Cladograma de 50% da regra da maioria da análise de parcimônia proveniente da análise 
de 550 caracteres de secreção cutânea, moleculares e morfológicos combinados (cinco árvores
parcimoniosas) (Comprimento = 476, CI = 0,681 e RI = 0,445)
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Figura 28 Cladograma da análise Bayesiana resultante da análise de 550 caracteres de secreção 
cutânea, moleculares e morfológicos combinados. Os números acimas dos nós indicam valores
de suporte após análise de 4 milhões de gerações. Árvores foram obtidas a cada 100 gerações
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Figura 29 Cromatografias em Camada Delgada, sílica gel H. Sistema de Solventes:
acetato de etila: isopropanol: amônia (9:7:4 v/v/v). Revelador: OPT/HCl/cisteína. 
Foto sob luz UV 375 nm. 1. Padrões de BTD, DHB, 5-HT e BTN, de baixo para cima. 
Placa 1 (de 2 à 5); e placa 2 (de 2 à 4): perfil do extrato metanólico da secreção das 
glândulas parotóides de diferentes espécimes de Rhinella schneideri coletados no
mesmo dia demonstrando uma variação quantitativa. 
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Figura 29 Cromatografias em Camada Delgada, sílica gel H. Sistema de Solventes:
acetato de etila: isopropanol: amônia (9:7:4 v/v/v). Revelador: OPT/HCl/cisteína. 
Foto sob luz UV 375 nm. 1. Padrões de BTD, DHB, 5-HT e BTN, de baixo para cima. 
Placa 1 (de 2 à 5); e placa 2 (de 2 à 4): perfil do extrato metanólico da secreção das 
glândulas parotóides de diferentes espécimes de Rhinella schneideri coletados no
mesmo dia demonstrando uma variação quantitativa. 
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CAPÍTULO 3

Rhinella marina

Bufo

Bufo

Bufo

Bufo

Bufo

Rhinella marina

et al.,

Bufo

et al.

et al.



e.g. San 

et al. et al.

et al. R. marina

Rhinella

et al. Rhinella

et al. et al.

e.g. et al. et al.

e.g.

e.g.



Bufo

et al. et al.,

et al. et al.

Melanophryniscus, , Rhaebo,

Nannophyne Rhinella

Rhinella

 e Cranopis

et al.

et al.

(Rhinella + Cranopsis + 



Rhinella

marina

R. marina 

R. arenarum

R. icterica

R. marina

R. schneideri

R. poeppigii

R. rubescens é encontrada nos Estados brasileiros de Goiás, Minas Gerais, 

R. jimi é encontrada no Nordeste do Brasil, dos Estados 

R. achavali

R. veredas

R. cerradensis

et al.

R. marina

R. marina seria mesmo na 



et

al. et al.

b desta tese 

Bufo

Rhinella et al.,

Rhinella marina

Rhinella



R. marina

Rhinella marina



Rhinella marina

R. marina

R. arenarum, R. rubescens, R. achavali e R. icterica se originando 
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A New Species of Chaunus from Central Brazil (Anura; Bufonidae)
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3Laboratório de Toxinologia (LTx), Departamento de Ciências Fisiológicas (CFS), Instituto de Ciências Biológicas (IB),
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ABSTRACT.—A new species of Chaunus, apparently related to Chaunus arenarum, Chaunus rubescens, and

Chaunus achavali is described. The new species occupies Cerrado habitats in southwestern Piauı́ and Bahia

states and in northwestern Minas Gerais state, Brazil. The species is characterized by anterior interruption of

the supraocular crest; weakly developed cranial crests; short and robust limbs; several pointed spiculae on

dorsum, head, and limbs; male coloration; small to medium size; and by the short and narrow head.

Until recently, the genus Bufo was interpreted
as a large paraphyletic assemblage (Graybeal
and Cannatella, 1995; Pramuk, 2006), composed
of more than 250 species distributed through all
continents, except for Arctic, Antarctic, Mada-
gascar, New Guinea, Australia, and oceanic
islands. Some species, such as Bufo marinus,
were introduced in many places of the world
(D. R. Frost, Amphibian Species of the World,
version 3.0, available online at http://research.
amnh.org/herpetoloty/amphibian/index.html,
2004; Slade and Moritz, 1998).
The large number of species and the complex

evolutionary history of the South American
species of Bufo led to several attempts to classify
and group them (Gallardo, 1962; Tihen, 1962;
Cei, 1972, 1980; Martin, 1972; Duellman and
Schulte, 1992; Frost et al., 2006; Pramuk, 2006).
Based on osteological features, Tihen (1962)

proposed the so-called South American section,
consisting of Bufo arenarum; Bufo blombergi; Bufo
chilensis (5 Bufo arunco); Bufo crucifer; Bufo
ictericus; Bufo m. marinus (5 Bufo marinus); Bufo
m. horribilis (5 Bufo marinus); and Bufo para-
cnemis (5 Bufo schneideri).
Gallardo (1962) was the first author to define

the B. marinus group to refer to a subgroup of
Neotropical Bufo species having the parotoid
gland behind the eye, passing over the eardrum,
and by the skin that covers these glands, which
has a different aspect from the rest of the body,
because of the large pores. Gallardo (1962)
included in his B. marinus group almost all South
American Bufo: Bufo arenarum; Bufo blombergi; Bufo
caeruleostictus; Bufo ceratophrys; Bufo crucifer; B.

Bufo dapsilis; Bufo fissipes; Bufo glaberrimus; Bufo
guttatus; Bufo haematiticus; Bufo ictericus; Bufo inca;
Bufo intermedius; Bufo leptocelis (misspelling ofBufo
leptoscelis (5 B. veraguensis)); Bufo manicorensis (5
Bufo granulosus); Bufo marinus; Bufo ocellatus; Bufo
ockendeni (5 Bufo veraguensis); Bufo paracnemis (5
Bufo schneideri); Bufo pithecodactylus (5 Bufo
marinus); Bufo poeppigii; Bufo quechua; Bufo rostratus
(5 Rhamphophryne rostrata); Bufo rubropunctatus;
Bufo rufus (5 Bufo rubescens); Bufo schneideri
(considered by Gallardo 1962 as a possible syn-
onym of Bufo paracnemis); Bufo spinulosus; and Bufo
typhonius (5 Bufo margaritifer). Gallardo (1962)
suggested that Bufo schneideri was a senior syno-
nym of Bufo paracnemis. However, in the original
description, Bufo schneideri is considered most
closely related to B. sternosignatus, a species of the
former Bufo valliceps group (D. R. Frost, Amphib-
ian Species of the World, version 3.0, available
online at http://research.amnh.org/herpetoloty/
amphibian/index.html, 2004). The holotype of
Bufo schneideri is a small female (SVL5 69.7 mm)
with evident tibial glands, confirming Gallardo’s
(1962) interpretation (pers. obs.).
Martin (1972) defined the B. marinus species

group based on the following morphological
characters: skull short and broad; broad fronto-
parietals with lateral edges forming prominent
supraorbital crests that extend anteriorly onto
the nasals and bifurcate to form prominent
canthal and preorbital crests; supraorbital crests
joined in a smooth arc by the postorbital crests,
which in turn are joined laterally by the
tympanic and supratympanic crests; frontopar-
ietal-nasal nearly transverse; dermal roofing
bones heavily ornamented; absence of distinct
parietal crests, but the area they usually occupy
is elevated by parallel ridges of bones; post-
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orbital shelf extensive and trapezoidal in shape;
otic plate of the squamosal large; frontoparietals
fused to the prootics; occipital canal closed;
braincase moderately depressed to slightly
elevated; rami of the squamosal of average or
less than average length; medial rami of the
pterygoids overlap the wings of the parasphe-
noid over half their length; suprapterygoid
fenestra nearly occluded by flanges from the
squamosal and the medial arm of the pterygoid.
Martin (1972) included B. schneideri, B. ictericus,
B. marinus, and B. arenarum in the group.
Cei (1972) recognized two major radiations of

South American Bufo, delimited by the Andean
Cordillera. The Broad-Skulled Toads are repre-
sented by the B. marinus, B. granulosus, B.
margaritifer, and B. guttatus groups and occur
east of the Andes. The Narrow-Skulled Toads
are represented by the B. spinulosus group,
found on the western versant of the Andes.
Cei (1972) reviewed the B. marinus group and
included B. marinus, B. poeppigii, B. arenarum, B.
rubescens, B. ictericus, and B. schneideri. Cei (1980)
split the B. marinus group, allocating B. arenarum
and B. rubescens to a separate group, based
mostly on medium to small size, weak de-
velopment of cranial crests, and tongue shape.
Lavilla (1992) noted that B. rufus is a name

already occupied by B. rufus, a junior synonym
of Bufo terrestris. Faivovich and Carrizo (1997)
removed Bufo missionum from the synonymy of
B. rufus where it had been placed by Gallardo
(1961). According to D. R. Frost (Amphibian
Species of the World, version 3.0, available
online at http://research.amnh.org/herpetoloty/
amphibian/index.html, 2004) B. rubescens is the
valid and current name for the species. This
species is found in the states of Minas Gerais
and Goiás, Brazil (Cochran, 1955; D. R. Frost,
Amphibian Species of the World, version 3.0,
available online at http://research.amnh.org/
herpetoloty/amphibian/index.html, 2004), and
it is common in Central Brazil, especially in the
highlands of Goiás andDistrito Federal (Eterovick
and Sazima, 1999; Brandão andAraujo, 2002; D. R.
Frost, Amphibian Species of the World, version
3.0, available online at http://research.amnh.org/
herpetoloty/amphibian/index.html, 2004).
Duellman and Schulte (1992) redefined the

B. marinus group to include B. arenarum, B.
ictericus, B. marinus, B. poeppigii, B. rubescens, and
B. schneideri. These species share broad fronto-
parietals fused with prootics; completely roofed
occipital canal; pronounced exostosing of der-
mal roofing bones; presence of all cranial crests,
elevated, keratinized or not; presence of large
and small tubercles on the dorsal skin; absence
of a lateral row of enlarged tubercles; parotoid
glands large, ovoid or elongate; tympanum
distinct; snout round in dorsal view, truncate

in profile; and first finger longer than second.
Later, Bufo jimi and Bufo achavali were described
and included in the group (Stevaux, 2002;
Maneyro et al., 2004).
Pramuk (2006) provided morphological syna-

pomorphies to diagnose the recognized species
groups of South American Bufo but did not
propose any taxonomic changes. According to
her, the so-called B. marinus group presents
a unique and unreversed synapomorphy, a jag-
ged or ‘‘scalloped’’ suture between the articu-
lation of the medial ramus of the pterygoid and
the parasphenoid alae.
Frost et al. (2006) suggested that the genus

Chaunus must be revalidated for a clade sup-
ported by molecular characters, grouping 43
Neotropical Bufo species. Despite recent
changes in Bufonidae taxonomy (Frost et al.,
2006), the composition of the phenetic groups
remains unchanged.
The Chaunus marinus group is composed so far

by eight species: Chaunus achavali, Chaunus are-
narum, Chaunus ictericus, Chaunus jimi, Chaunus
marinus, Chaunus poeppigii, Chaunus rubescens, and
Chaunus schneideri. All species ofC.marinus species
group occurs in Brazil, except C. poeppigii (D. R.
Frost, Amphibian Species of the World, version 4,
available online at http://research.amnh.org/
herpetology/amphibia/index.php, 2006; M. Di-
Bernardo,A. Kwet, andR.Maneyro, pers. comm.).
Hereinwedescribe a new species of theC.marinus
group from the Brazilian Cerrado morphological-
ly similar toC. arenarum,C. rubescens, andChaunus
achavali.

MATERIALS AND METHODS

Specimens used for description and compar-
isons are deposited in Coleção Herpetológica
da Universidade de Brası́lia (CHUNB), Museu
Nacional (MNRJ), Adolpho Lutz collection (AL,
housed at MNRJ), Museu de Ciências e Tecno-
logia da Pontifı́cia Universidade Católica do Rio
Grande do Sul (MCP), Naturhistorisches Muse-
um (NHMB), and Museu de Zoologia da
Universidade de São Paulo (MZUSP). Measure-
ments were taken using a digital caliper (to
nearest 0.1 mm). For measurements, we follow
Heyer et al. (1990) and Maneyro and Arrieta
(2000). We took the following 20 measurements:
snout–vent length (SVL), head length (HEL),
head height (HH), head width (HW), maximum
length of parotoid gland (PGL), maximum
width of parotoid gland (PGW), tympanum
diameter (TD), eye diameter (ED), eye to nostril
distance (END), interocular distance (IOC), in-
terorbital distance (IOD), internostril distance
(IND), snout to nostril distance (SND), hand
length (HAL), forearm length (FAR), upper arm
length (UAR), tibia length (TIL), thigh length
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(TL), tarsus length (TL), and foot length (FL).
The webbing formulae follow Heyer et al.
(1990). Sex was determined by the observation
of secondary sexual characters, such as the
presence of keratinous pointed spicules on
dorsum, keratinization of fingers and arms,
and vocal sacs. We confirmed these features as
characteristics of mature males by examination
of the gonads of male and female specimens.

RESULTS

Chaunus veredas sp. nov.
Figures 1–3

Holotype.—Coleção Herpetológica da Univer-
sidade de Brası́lia (CHUNB 40282), adult male
collected at Trijunção Farm (currently Parque
Nacional Grande Sertão Veredas), Cocos Mu-
nicipality, Bahia State, Brazil (14u499S; 45u589W)
in October 2000, by R. A. Brandão, G. J. Zerbini,
M. A. Bagno, and J. B. Pereira.
Paratypes.—CHUNB 37437–37438 (two adult

females), collected along with the holotype;
CHUNB 34106–34109, 34112–34114 (two adult
males, two adult females, and three juveniles),
collected at Serra das Araras State Park, Serra
da Araras Municipality, Minas Gerais State;
CHUNB 38652–38654 (three adult males) col-
lected at Trijunção Farm, Cocos Municipality,
Bahia State; MZUSP 128285A–128293A (four
adult males, four adult females, and a juvenile)
collected at Grande Sertão Veredas National
Park, Chapada Gaúcha Municipality, Minas
Gerais State; CHUNB (43327–43333; four adult
females and three adult males) collected at
Buritizeiro Municipality, Minas Gerais State;
MNRJ 1387 (an adult male) collected at Pirapora
Municipality, Minas Gerais State; MNRJ 39014–
39017 (an adult male and three adult females)
collected at Pirapora Municipality; MNRJ 39035
(an adult male) collected at Corrente Farm,
Várzea da Palma Municipality, Minas Gerais
State; MNRJ (39051–39052; two adult males)
collected at Pirapora Municipality, Minas Gerais
State; MNRJ (39050; an adult male) collected at
Estação Ecológica Uruçuı́-Una, Uruçuı́-Una
Municipality, Piauı́ State.
Diagnosis and comparisons with other species.—

The new species belongs to the C. marinus
species group mostly by the size, rough skin,
parotoid gland shape, distinct tympanum, and
first finger longer than second (Duellman and
Schulte, 1992). Chaunus veredas has the following
unique combination of characters within the C.
marinus group: anterior portion of the supra-
ocular crest bearing a distinct interruption
(Fig. 1A); supranasal crests slightly developed;
cranial crests poorly developed; high density of
keratinous pointed spicules in dorsal glands;

FIG. 1. Dorsal view of the head of Chaunus veredas
(A), showing the anterior interruption of the suprao-
cular crest; Chaunus rubescens (B); Chaunus achavali (C);
and Chaunus arenarum (D). Scale bars: 10mm. Photos
by Natan Maciel.
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limbs short and robust; fingers short and robust;
males commonly have a yellow dorsum and
venter immaculate white; females larger, robust,
with dorsum marmoreal brownish and green-
bluish, resembling coloration of C. arenarum;
very short head, head wider than long; small to
medium size (males 87.0–110.7 mm; females
82.8–117.8 mm), foot webbing formula I 122 II
223 III 323 IV 322 V; parotoid gland elongated
and narrow; absence of tibial gland. The new
species is most similar to C. rubescens, C.
arenarum, and C. achavali based on the weak
development of cranial crests, shape of the
parotoid gland, and relatively short fingers
and toes. The new species can be distinguished
from C. rubescens by anterior interruption of the
supraocular cranial crest (complete in C. rubes-
cens) (Fig. 1B); short and rounded parotoid
gland (long and narrow in C. rubescens); distinct
glandular ridges, extending from the posterior
end of the parotoid gland, to the groin (absent in
C. rubescens); larger size (males 87–110.7 mm, N
5 20, in C. veredas, males 74.3–103.4 mm, N 5
14, in C. rubescens); dorsal yellow coloration in
males (males tan, brown or gray, but never
yellow in C. rubescens); foot webbing formula (I
121 II 221 III 22K IV K22 V in C. rubescens);
head wider than long; rounded snout in lateral
view (obtuse in C. rubescens); presence of
keratinous spiculae on body glands. From C.
achavali, the new species can be distinguished
by dorsal yellow male coloration (tan or gray-
brown in C. achavali); anterior interruption of
the supraocular crest (complete in C. achavali;
Fig. 1C); pointed spiculae on body glands;
rough skin (smooth in C. achavali); foot webbing
formula; and pale yellow parotoid glands
(reddish-brown in C. achavali). From C. are-
narum, the new species can be distinguished by

the anterior interruption of the supraocular
crest (complete in C. arenarum; Fig. 1D); larger
size (males 70.2–100.8, N 5 16, in C. arenarum);
rough skin (smooth in C. arenarum); foot
webbing formula (I 2–2 II 3–1 III 2-K IV K–
2 V in C. arenarum); rounded snout in lateral
view (truncated in C. arenarum); abundance of
keratinous pointed spicules in all dorsal glands;
yellow dorsal male coloration (males marbled
with light blue and ochre in C. arenarum); and
a narrow and long tongue (short and rounded
in C. arenarum). From C. ictericus, C. schneideri, C.
marinus, and C. jimi by its anterior interruption
of the supraocular cranial crest, weak develop-
ment of cranial crests, smaller size, shorter and
robust limbs, shape of parotoid gland, and lack
of tibial glands.
Description of the holotype.—General aspect

robust (Fig. 2). Head wider than long; SVL
approximately 33 the head width; snout
rounded in dorsal and in lateral views (Fig. 3A
and 3B); loreal region smooth; large nostrils,
with dorsally elliptic opening; interorbital dis-
tance approximately 23 the eye diameter;
tympanum developed, oval; eye diameter about
1.253 the tympanum diameter; cranial crests
present, weakly developed; pretympanic and
rostral crests slightly developed; supraocular
crest indistinct anteriorly but evident from the
medial part of the ocular globe until its

FIG. 2. Adult male of Chaunus veredas from Cocos,
Bahia State, Brazil. Photo by Natan Maciel.

FIG. 3. Chaunus veredas, CHUNB 40282 (holotype)
adult male, (A) dorsal view of head, (B) lateral view of
head, (C) palmar view, (D) plantar view. Scale:
10 mm. Drawings by Daniel Sifuentes.
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posterior end; supranasal crest evident, slightly
developed; postocular crest developed, short, in
contact with the parotoid gland; cranial crests
keratinized, more pigmented in the thicker
areas; dorsum of the head plane, with small
rounded spiculae; large eyelid, with or without
small keratinous spicules (Fig. 1A). Parotoid
gland evident, ellipsoid, with keratinous spi-
cules; parotoid length about 33 in its width.
Tongue wider than long, pear shaped, smooth,
without folds, free in its posterior end; posterior
tongue margin broad and rounded, anterior
margin narrow, attached to jaw; vomerine teeth
absent; vocal sac under the tongue; vocal sac
slits rounded, located next to the mandible
comissure; choanae elliptic. Fingers developed
(Fig. 3C); forearm and arm robust and short;
relative finger length II , IV , I , III; fingers
without webbing, but with slightly developed
fringes; tips of fingers keratinized and dark in
dorsal view; subarticular tubercles at the base of
all fingers; subarticular tubercle present be-
tween phalanges II and III of finger III; outer
palmar tubercle large and rounded; inner
palmar tubercle at base of finger I, rounded,
with posterior edge pigmented and keratinized.
Nuptial pads evident, dorsally visible on fingers
I and II. Snout-vent length about 2.43 the thigh
length; toe-tips keratinized and dark, relative
length of toes I , II , V , III , IV; small
subarticular tubercles proximally on toes; sub-
articular tubercles between phalanges II and III
on toes III, IV and V. Foot web present, weakly
developed; foot webbing formula I 122 II 223
III 323 IV 322 V; outer metatarsal tubercle
small, rounded; inner metatarsal tubercle elon-
gated, weakly keratinized. Metatarsal fold pres-
ent, from the tip of toe I to the base of the shank;
plantar surface with small callosities, weakly
developed and conical. Dorsal skin rough;
dorsum covered by rounded glands, of
similar size; all glands with black and pointed
keratinized spiculae; spiculae number changes
with gland size; glands are smaller and less
dense in the anterior and posterior limbs. An
evident dorsolateral glandular ridge extends
from the posterior edge of the parotoid gland to
the groin, separating the dorsal and ventral
body surfaces; ventral surface smooth.
Measurements of the holotype (in millimeters).—

SVL 106.0; HEL 29.7; HH 23.8; HW 435.9; PGL
23.4; PGW 9.7; TD 6.7; ED 11.6; END 4.7; IOC
13.4; IOD 11.3; IND 7.4; FN/DFN 3.3; HAL 23.7;
FAR 24.0; UAR 15.7; TIL 37.4; TL 44.7; TL 21.6;
and FL 40.9.
Variation.—The individuals showed little var-

iation in the head ridges and overall morphol-
ogy, but males are more elongated than females.
Some males have dorsum light gray, similar to
the substratum color. Keratinous spiculae are

more developed in males than in females.
Species measurements are provided in Table 1.
Coloration.—Sexual dimorphism well marked

in coloration. In life, most males show a bright
yellow dorsum, with dark points corresponding
to the keratinous spiculae and a white immac-
ulate venter. Females show a complex pattern of
greenish and ochre on the dorsum, and a white
immaculate venter. Newly metamorphosed
individuals show large black and white spots
in belly and chest, and the vent is orange.
Preserved males become buff, with white
venters; females with grayish and pale brown
dorsum. The spiculae remain dark or brown.
Etymology.—‘‘Vereda’’ is a typical kind of

cerrado vegetation, characterized by the occur-
rence of buriti palms (Mauritia flexuosa), that
develop along small rivers and water courses.
The name is derivative from the old Portuguese
language and means pathway, in contrast to the
‘‘cerrado’’ that means dense or closed, and is
used as a noun in apposition. The region of the
type locality of Chaunus veredas was the setting
of ‘‘Grande Sertão: Veredas,’’ by João Guimar-
ães Rosa, one of the greatest Brazilian writers.
This novel was the inspiration for the name of
the Grande Sertão Veredas National Park, one
of the most important remnants of Cerrado,
with about 231,000 ha. The specific epithet is in
homage to Guimarães Rosa, to Grande Sertão
Veredas National Park, and to the vereda
vegetation.
Distribution.—Chaunus veredas was recorded

in sandy ground chapadas (plane highlands) in
the southwestern States of Piauı́ (Uruçuı́-Una
Ecological Station) and Bahia (Cocos Munici-
pality) and northeastern Minas Gerais (For-
moso, Serra das Araras, Chapada Gaúcha,
Pirapora, Várzea da Palma and Buritizeiro
municipalities; Fig. 4).
Natural history notes.—Although we carried

out continuing studies at Trijunção Farm region
since 1998, C. veredas was observed only a few
times, always at the beginning of the rainy
season (October/November). Individuals were
found in open areas (cerrado, campo cerrado,
veredas, and campo sujo). We never observed
reproductive activity or found tadpoles. How-
ever, in December we found toadlets close to
wet areas, but no adults were observed.
Leptodactylus troglodytes, Pleurodema diplolistris,
and Physalaemus centralis are found in the same
habitats as C. veredas.

DISCUSSION

Chaunus veredas is endemic to the Brazilian
Cerrado biome, and it is easily distinguishable
from other species in the Chaunus marinus group.
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Chaunus veredas resembles C. arenarum, C.
rubescens, and C. achavali in size, weak de-
velopment of the cranial crests, short fingers,
and shape of parotoid gland. According to Cei
(1972), C. rubescens is most closely related to C.
arenarum, a species with a wide distribution,
and many regional forms. According to Man-
eyro et al. (2004) C. achavali also clusters with C.
arenarum, and C. rubescens.
Currently, considering the C. marinus species

group, only C. schneideri, C. rubescens, and C. jimi
are known to occur in the Cerrado biome (Colli et
al., 2002; Brandão and Araújo, 2002; Stevaux,
2002). However, the richness of species belonging
to the genus Chaunus in Cerrado is underesti-
mated, and more species remain to be described.
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TABLE 1. Measurements (in millimeters) for the type series of Chaunus veredas. Mean followed by standard
deviation (SD) and ranges.

Variables

Males (N 5 20) Females (N 5 14)

Mean (6 SD) Ranges Mean (6 SD) Ranges

Snout-vent length 98.3 (6 7.1) 87.0–110.7 101.9 (6 9.7) 82.8–117.8
Head length 27.5 (6 1.5) 25.0–29.7 28.0 (6 2.5) 21.0–31.1
Head height 19.5 (6 3.1) 14.2–24.2 19.7 (6 2.6) 14.5–24.8
Head width 33.9 (6 1.9) 30.2–36.7 34.2 (6 2.5) 29.0–37.2
Max. length of parotoid gland 22.2 (6 1.9) 18.8–26.4 23.5 (6 2.2) 19.3–26.9
Max. width of parotoid gland 10.3 (6 1.6) 7.9–14.7 11.0 (6 1.8) 8.7–14.0
Tympanum diameter 7.1 (6 0.5) 6.4–8.1 7.3 (6 0.7) 6.2–8.4
Eye diameter 10.9 (6 0.8) 8.9–12.1 10.7 (6 1.2) 8.8–12.7
Eye to nostril distance 5.0 (6 0.9) 3.6–6.7 5.2 (6 1.0) 3.5–7.3
Interocular distance 12.6 (6 0.9) 11.4–14.2 12.8 (6 0.9) 11.2–14.1
Interorbital distance 10.6 (6 0.8) 8.0–12.6 10.8 (6 0.8) 8.9–12.7
Inter-nostril distance 6.7 (6 0.7) 5.6–7.5 6.9 (6 0.9) 5.5–8.7
Snout to nostril distance 3.6 (6 0.6) 2.4–4.8 3.8 (6 0.5) 3.1–4.7
Hand length 20.9 (6 4.7) 1.6–24.0 21.6 (6 2.1) 17.5–24.8
Forearm length 21.5 (6 2.5) 16.3–25.3 21.9 (6 3.2) 15.7–26.1
Upper arm length 15.3 (6 1.8) 12.6–19.1 14.1 (6 2.0) 10.2–17.6
Tibia length 21.5 (6 2.2) 30.6–37.9 21.9 (6 2.5) 30.0–38.3
Thigh length 39.3 (6 3.6) 29.0–44.7 39.8 (6 4.0) 32.1–46.0
Tarsus length 19.5 (6 2.5) 12.1–23.4 20.4 (6 2.1) 16.0–23.5
Foot length 34.6 (6 3.0) 29.5–40.9 34.8 (6 3.7) 26.5–39.4

FIG. 4. Distribution of Chaunus veredas. The inset
map shows the Central region of Brazil. The dot-
center circle represents the type locality for the
species. Map by Ana Paula Medeiros.
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APPENDIX 1

Specimens Examined

Chaunus achavali: Brazil: Rio Grande do Sul State,
Candiota Municipality, MCP 3937–3940, MCP 4374.
Chaunus arenarum: Argentina: Mendoza, MNRJ

14510–14513, MNRJ 34769. Baı́a Blanca, Buenos Aires,
MNRJ 3871. BRAZIL: Rio Grande do Sul State, Rio
Grande Municipality, CHUNB 39950–39952, Torres
Municipality, MNRJ 725, MNRJ 5846, MNRJ 9351–
9352, MNRJ 1746, MNRJ 9349, MNRJ 9346, MNRJ
9354. Ozório Municipality, MNRJ 38996–38997. ‘‘Praia
da Cidreira’’ MNRJ 38976–38978, MNRJ 38982–38987.
Paraná State, Ribeirão Claro Municipality, MNRJ 3883.
Chaunus ictericus: Brazil: São Paulo State, Atibaia

Municipality, CHUNB 39960, Botucatu Municipality,
CHUNB 39961–39966, 39978. Paraná State, Palma
Municipality, MNRJ without number. Rio de Janeiro
State, Nova Friburgo Municipality, MNRJ 32232–
32238. Miguel Pereira Municipality, MNRJ 31739–
31741. Restinga de Maricá, MNRJ 38989–38995. Santa
Catarina State, Canoinhas Municipality, MNRJ 10451–
10452, MNRJ 1975. São Paulo State, Campos do Jordão
Municipality, MNRJ 26239. Ribeirão Grande Munici-
pality, MNRJ 28446–28456. Minas Gerais State, Além
Paraı́ba Municipality, MNRJ 3105. Poços de Caldas
Municipality, MNRJ 38988. Rio Grande do Sul State,
Palmeira das Missões Municipality, MNRJ 3845.
Chaunus jimi: Brazil: Bahia State, Vitória da Con-

quista Municipality, MNRJ 16168–16170, MNRJ 2625.
Juazeiro Municipality, MNRJ 1323. Pernambuco State,
Caruaru Municipality, MNRJ 38622–38623. Rio
Grande do Norte State, Mossoró Municipality, MNRJ
38588.
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Chaunus marinus: Brazil: Amazonas State, Benjamin
Constant Municipality, MNRJ 2575, MNRJ 11839–
11841. Amapá State, Macapá Municipality, MNRJ
15440, MNRJ 4157. Roraima State, Pacaraima Munic-
ipality, MNRJ 38998–39001. Pará State, Óbidos Mu-
nicipality, MNRJ 20116. Belém Municipality MNRJ
32203. Maranhão State, Pindaré-Mirim Municipality,
MNRJ 10367–10371, MNRJ 1930. Venezuela: Zulia
State, Lago Maracaibo, MNRJ 37281.

Chaunus schneideri: Brazil: Distrito Federal, Brası́lia,
CHUNB 39975. São Paulo State, CHUNB 39972–39974,
39976. Espı́rito Santo State, Conceição da Barra
Municipality, MNRJ 20950–20951. Bahia State, Bar-
reirinhas Municipality, MNRJ 1319–1321. Mato Grosso
do Sul State, Bonito Municipality, MNRJ 39018–39019.
Goiás State, Mambaı́ Municipality, MNRJ 27893.
Minas Gerais State, Lagoa Santa Municipality, MNRJ
1339, MNRJ 37003–37004. Belo Horizonte Municipal-
ity, AL 253–254 (paratypes of Chaunus paracnemis).
Pernambuco State, Dormentes Municipality, MNRJ
30022–30023. PARAGUAY: NHMB 1916 (holotype of
C. schneideri).

Chaunus sp. Brazil: Rio Grande do Norte State,
Mossoró Municipality, MNRJ 38597.

Chaunus rubescens: Brazil: Distrito Federal, Brası́lia,
CHUNB 39969–39960. Minas Gerais State, Belo Hor-
izonte Municipality, AL 993 (paratype of Chaunus
rufus). Presidente Olegário Municipality, MNRJ 34766,
MNRJ 22470. Pirapora Municipality, AL 2414. João
Pinheiro Municipality, MNRJ 3884–3845. Lagoa Santa
Municipality MNRJ 1409.

Chaunus veredas: Brazil: Bahia State, Cocos Munic-
ipality CHUNB 40282, CHUNB 37437–37438, CHUNB
38652–38654, Minas Gerais State, Grande Sertão
Veredas National Park, Chapada Gaúcha Municipal-
ity, MZUSP 128285A–128293A, Serra das Araras State
Park, Serra da Araras Municipality, CHUNB 34106–
34109, 34112–34114, Buritizeiro Municipality, CHUNB
43327–43333, Pirapora Municipality, MNRJ 1387,
MNRJ 39014–39017, MNRJ 39051–39052, Corrente
Farm, Várzea da Palma Municipality, MNRJ 39035,
Piauı́ State, Estação Ecológica Uruçuı́-Una, Uruçuı́-
Una Municipality, MNRJ 39050.

316 R. A. BRANDÃO ET AL.
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Abstract

A new toad, Rhinella cerradensis, is described, including its tadpole and the advertisement call. The new species occu-
pies Cerrado habitats in the Brazilian states of Piauí, Bahia, Goiás, Minas Gerais, and Distrito Federal. The species is
characterized by its large size; absence of tibial glands; well developed cranial crests; short hands; sexually dimorphic
coloration; and by the absence of a spiracle tube of the tadpole. The new species is included in the Rhinella marina group
by the presence of a jagged suture formed by the articulation between the pterygoid medial ramus and the parasphenoid
alae, as well as other shared morphological features. Morphological characters and statistical analyses inferred by mor-
phometric feature suggest the existence of two subgroups of species within R. marina group. However, taxonomic rear-
rangements are not made here and await phylogenetic analysis. 

Key words: Rhinella cerradensis sp. nov., Rhinella marina group, Brazilian Cerrado, tadpole, advertisement call, oste-
ology, morphological analyses

Resumo

Uma nova espécie de sapo, Rhinella cerradensis, é descrita, incluindo o girino e o canto de anúncio. A nova espécie pos-
sui sua distribuição no Cerrado Brasileiro, nos estados do Piauí, Bahia, Goiás, Minas Gerais e no Distrito Federal. A
espécie se caracteriza pelo grande porte; ausência de glândulas tibiais; cristas craniais bem desenvolvidas; mãos curtas;
coloração distinta entre machos e fêmeas; e pela ausência no girino do tubo do espiráculo. A nova espécie deve ser
incluída no grupo Rhinella marina pela presença de uma sutura formada pela articulação entre o ramo medial do pteri-
góide e a ala do paraesfenóide, além de outras características compartilhadas. Atributos morfológicos e análises estatísti-
cas inferidas por dados morfométricos sugerem a existência de dois subgrupos dentre as espécies do grupo Rhinella
marina. Entretanto qualquer arranjo taxonômico somente poderá ser feito quando suportado por uma análise filo-
genética.

Palavras-chave: Rhinella cerradensis sp. nov., grupo Rhinella marina, Cerrado Brasileiro, girino, canto de anúncio,
osteologia, análise morfológica

Introduction

The genus Rhinella Fitzinger, 1826 comprises 73 species distributed in North, Central and South America
(Chaparro et al., 2007; Frost, 2007). Despite recent changes in Bufonidae taxonomy (e.g., Frost et al., 2006;
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Pramuk et al., 2007), the composition of the phenetic groups remains unchanged, including the Rhinella
marina group which currently consists of nine species: R. marina (Linnaeus); R. icterica (Spix); R. poeppigii
(Tschudi); R. arenarum (Hensel); R. schneideri (Werner); R. rubescens (A. Lutz); R. jimi (Stevaux); R.
achavali (Maneyro, Arrieta and de Sá); and R. veredas (Brandão, Maciel and Sebben) (Frost, 2007).

Herein, we describe a new species of the R. marina group from Brazilian Cerrado that is morphologically
similar to R. icterica, R. marina, R. poeppigii, R. schneideri, and R. jimi. We assign the new species to the R.
marina group based on the presence of a jagged or “scalloped” suture formed by the articulation between the
medial ramus of the pterygoid and the parasphenoid alae (Pramuk, 2006), as well as other shared characters
(Duellman & Schulte, 1992; Pramuk, 2006). We also provide descriptions of the tadpole and advertisement
call. Morphological and morphometric comparisons with other species of the R. marina group provide
insights concerning its present phenetic arrangement. 

Material and methods

Specimens used for the description and comparisons are deposited in Coleção Herpetológica da Universidade
de Brasília (CHUNB), Coleção Antonio Sebben-Universidade de Brasília (ASUnB), Museu Nacional
(MNRJ), Adolpho Lutz collection (AL, housed at MNRJ), Museu de Ciências e Tecnologia da Pontifícia Uni-
versidade Católica do Rio Grande do Sul (MCP), Naturhistorisches Museum (NHMB), and Museu de Zoolo-
gia da Universidade de São Paulo (MZUSP). Measurements were made using digital calipers (to nearest 0.1
mm). Measurements of adults follow Brandão et al. (2007) and include the following twenty measurements:
snout-vent length (SVL), head length (HL), head height (HH), head width (HW), maximum length of parotoid
gland (PGL), maximum width of parotoid gland (PGW), tympanum diameter (TD), eye diameter (ED), eye to
nostril distance (END), interocular distance (IOC) (distance between the canthal and preocular crests of each
head side), interorbital distance (IOD) (minimum distance between the supraocular crests), internostril dis-
tance (IND), snout to nostril distance (SND), hand length (HAL), forearm length (FAR), upper arm length
(UAR), tibia length (TIL), thigh length (THL), tarsus length (TL), and foot length (FL). The webbing formu-
lae follow Heyer et al. (1990). Sex was determined by direct observation of secondary sexual characters
including the presence of keratinous pointed spicules on dorsum, keratinized fingers and arms, and vocal sacs. 

A principal component analysis (Marcus, 1990) was used to summarize morphometric differences among
the species of the R. marina group. We log-transformed each measurement prior to the analysis, including a
total of 294 specimens of all recognized species in the R. marina group with the exception of R. poeppigii. We
measured the following number of specimens of each species: R. marina (n=103); R. icterica (n=29); R.
arenarum (n=25); R. schneideri (n=27); R. rubescens (n=49); R. jimi (n=9); R. achavali (n=5); R. veredas
(n=29), and R. cerradensis sp nov. (n=18). The PCA was applied to the correlation matrix obtained from
eleven log10-transformed measurements. We analyzed the following log10-transformed measurements: snout-

vent length; head height; head length; head width; maximum length of parotoid gland; maximum width of
parotoid gland; tympanum diameter; hand length; hand, forearm, and upper arm length (for the PCA we used
a measurement formed by a combination of the last three measurements); foot length; and thigh, tibia, tarsus,
and foot length (for the PCA we used a measurement formed by a combination of the last four measurements).

Measurements of the tadpoles and terminology followed Altig and McDiarmid (1999). The following
eight measurements were taken: body length (BL), internarial distance (IND), interorbital distance (IOD),
maximum tail height (MTH), tail length (TAL), total length (TL), tail muscle height (TMH), tail muscle width
(TMW). The developmental stages follow Gosner (1960). Tadpoles were collected in a temporary pond in an
open area (Campo Sujo, open grassland with scattered bushes and small trees) at Centro de Instrução e Ade-
stramento de Brasília (CIAB), Brasília municipality, Distrito Federal, Brazil. We found pairing adults of the
new species in this area on the date the tadpoles were collected. The new species was also found breeding in a
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permanent pond. The tadpoles were compared with descriptions of other species of the R. marina group
(Rosa, 1951; Savage, 1960; Rosa, 1965; Cei, 1980; Heyer et al., 1990; Eterovick & Sazima, 1999). Specimens
used in descriptions are deposited in Coleção Herpetológica da Universidade de Brasília (CHUNB). 

Osteological features were taken from dry (n=1) and double-cleared and stained (n=2) specimens. Speci-
mens were cleared and stained following the protocols of Taylor & Van Dyke (1985), and Hanken & Wasser-
sug (1981). For osteological descriptions we used mainly the cranial features presented by Pramuk (2006).
Morphological observations and photographs were made with digital cameras. Specimens are housed in
Coleção Antonio Sebben (ASUnB), Universidade de Brasília.

The advertisement call was recorded with a digital Gama Power model IC Recorder GP 8DR. A total of
four calls were recorded. The audiospectrograms were prepared in Soundruler software (Gridi-Papp, 2004).
FFT at 2048 points was used to analyze the call. The sample rate was set at 22050Hz and frequency resolution
at 21.5Hz with 16 bit resolution. The results were compared to the advertisement calls of sympatric species of
R. marina group, R. schneideri (Köhler et al., 1997) and R. rubescens (Haddad et al., 1988; present work).
The advertisement call of the new species was also compared to others in the literature (Martin, 1972; Heyer
et al., 1990; Straneck et al., 1993; De La Riva et al., 1996; Crocroft et al., 2001). We re-analyzed the adver-
tisement call of R. icterica provided by Heyer et al. (1990). The call of R. arenarum (provided by Straneck et
al. 1993) was digitalized with Adobe Audition Software (sample rate 22Hz, 16 bits resolution) and analyzed.
We also analyzed five advertisement calls of R. marina from Tambopata, Peru (Crocroft et al., 2001), and 13
advertisement calls of R. rubescens from Brasília municipality, Distrito Federal, Brazil, using FFT at 512
points. The terminology used for the description and comparisons of advertisement calls typically followed
Heyer et al. (1990). 

Results

Rhinella cerradensis sp. nov.
(Figs. 1–3)

Holotype: Coleção Herpetológica da Universidade de Brasília (CHUNB 49573), adult male collected at Cen-
tro de Instrução e Adestramento de Brasília, Brasília, Distrito Federal, Brazil (14°49'S; 45°58'W) in Novem-
ber 2002, by N.M. Maciel, R.H. Matsushita, A.Q.Teixeira Jr., and B. A. Duar.

Paratypes: CHUNB 40276, 40277, 40280, 49281 (males), 40278, 40279 (females), collected along with
the holotype; CHUNB 40273–40275 (females), collected at Rio Pratudão Farm, Correntina Municipality,
Bahia State, in October 1996 by R.A. Brandão; CHUNB 13790–13791 (females), collected at Emas National
Park, Mineiros Municipality, Goiás State, in November 1998 by R.A. Brandão; CHUNB 38669 (male), col-
lected at Jardim Botânico, Brasília, Distrito Federal, in January 2001 by B.A. Duar; CHUNB 25043 (female),
collected at Brasília, Distrito Federal, in September 2001 by O. R. Pires Jr.; CHUNB 38655, 38656 (females),
38658 (juvenile), collected at Trijunção Farm, Cocos Municipality, Bahia State, in October 2001, by R.A.
Brandão; CHUNB 29386 (male), collected at Brasília, Distrito Federal, in August 2002 by D.S. Diniz;
CHUNB 39979–39980 (females), collected at Trijunção Farm, Cocos Municipality, Bahia State, (data not
recorded) by R.A. Brandão; CHUNB 39953 (female), collected at Centro de Instrução e Adestramento de
Brasília, Brasília, Distrito Federal, in January 2003, by N.M. Maciel; CHUNB 38668 (male), collected at Cen-
tro de Instrução e Adestramento de Brasília, Brasília, Distrito Federal, in August, 2003, by N.M. Maciel, R.H.
Matsushita, and R.A. Brandão (advertisement call recorded); CHUNB 38667 (female), 38670–38671 (males),
collected at Trijunção Farm, Cocos Municipality, Bahia State, in October 2004, by R.A. Brandão, N.M.
Maciel and A. Sebben; CHUNB 43864 (female), collected at São Domingos Municipality, Goiás State, in
November 2004. Species measurements are provided in Table 1.
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TABLE 1. Means, Standard Deviation (SD), and ranges of Rhinella cerradensis (n = 11 males and n = 15 females). 

Diagnosis and comparisons with other species: A medium to large sized species, similar to R. icterica,
R. marina, R. poeppigii, R. schneideri, and R. jimi mostly by the well developed cranial crests, long and broad
parotoid gland, head wider than long, and morphometric features (see morphometric analysis section).
Rhinella cerradensis has the following unique combination of features within the R. marina group: medium to
large size, (males 120.4 (±13.4) mm, ranging 103.3–147.1 mm and females 114.5 (±20.1) mm, ranging 82.1–
139.8 mm); head wider than long; well developed cranial crests, with evident spicules; snout in dorsal view
mucronate to truncate and obtuse in lateral view; a medium sized parotoid gland, parotoid gland elliptical, yel-
lowish, with a high density of keratinous pointed spicules; pointed spicules present on dorsal glands, fore, and
hind limbs; tibial gland absent; dorsum uniform brownish to dark green and venter brownish white in males;
females with brownish green dorsum, but with black coloration in many areas (sometimes also in hind limbs),
resembling R. icterica female coloration; a jagged or “scalloped” suture formed by the articulation between
the medial ramus of the pterygoid and the parasphenoid alae. The new species can be quickly distinguished
from R. schneideri and R. jimi by the smaller body and parotoid gland size and by the absent of tibial gland
(PGL in R. schneideri 28.9 (±9.8) mm (n=27), R. jimi 34.8 (±11.8) mm (n=9), and R. cerradensis 27.5 (±7.7)
mm (n=18)). From R. icterica the new species can be distinguished by size of parotoid gland (larger and
rounded in R. icterica, PGL=29.7 (±9.6) mm (n=29)); by a less developed preocular crest; by narrow head
(wide in R. icterica); by tympanum without folded skin (present in R. icterica); and by smaller hand (HAL in
R. cerradensis 25.7 (±6.0) mm (n=18) and in R. icterica 26.7 (±6.1) mm (n=29)). From R. marina, R. cer-
radensis can be distinguished by shape of parotoid gland (almost rounded in R. marina); by narrower and
longer head (wider in R. marina). From R. veredas, it can be easily distinguished by complete supraocular
crest and by dorsal coloration of the male. From R. rubescens, it can be distinguished by its larger size

Variables Males (n=11) Females (n=15)

Mean (±SD) Ranges Mean (±SD) Ranges

Snout-vent length 120.4 (±13.4) 103.3–147.1 114.5 (±20.1) 82.0–143.0

Head length 35.8 (±3.2) 32.9–41.8 33.3 (±5.4) 24.5–40.3

Head height 23.7 (±3.3) 19.4–29.3 23.5 (±3.7) 18.3–30.3

Head width 43.3 (±4.9) 38.5–52.9 41.4 (±6.2) 32.7–50.9

Max. length of parotoid gland 29.1 (±5.7) 22.4–42.7 26.8 (±6.1) 17.1–37.8

Max. width of parotoid gland 14.5 (±3.9) 10.8–23.2 14.7 (±2.8) 11.3–20.0

Tympanum diameter 9.0 (±0.8) 8.0–10.4 7.9 (±0.9) 6.3–9.6

Eye diameter 13.2 (±1.2) 11.4–16.0 12.7 (±2.0) 9.5–16.2

Eye to nostril distance 6.6 (±1.2) 4.8–8.3 5.9 (±0.8) 4.5–7.3

Interocular distance 16.0 (±2.0) 13.7–19.6 15.4 (±2.0) 12.0–18.3

Interorbital distance 16.6 (±1.8) 13.3–18.9 15.2 (±2.5) 12.3–20.2

Inter-nostril distance 8.0 (±1.0) 7.0–9.9 7.8 (±1.3) 6.0–9.8

Snout to nostril distance 4.5 (±0.8) 3.5–6.4 4.2 (±0.8) 3.2–5.7

Hand length 28.3 (±3.4) 23.9–34.5 25.1 (±4.0) 19.5–32.0

Forearm length 30.0 (±3.3) 26.0–36.1 25.8 (±4.5) 16.6–33.5

Upper arm length 23.2 (±4.3) 16.6–29.8 17.3 (±4.4) 9.8–24.4

Tibia length 47.8 (±5.4) 40.4–58.5 41.6 (±7.5) 29.9–52.1

Thigh length 52.0 (±7.1) 43.8–65.9 45.1 (±8.6) 31.6–60.0

Tarsus length 29.4 (±4.9) 24.4–40.3 24.7 (±4.5) 16.3–30.1

Foot length 47.8 (±4.9) 41.0–54.9 40.7 (±7.0) 27.8–52.7
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(SVL=115.5 (±26.4) mm (n=18) in R. cerradensis and 69.1 (±23.4) mm in R. rubescens (n=49)); shape of
parotoid gland (long and narrow in R. rubescens); wider head (LC=23.2 (±7.4) mm in R. rubescens (n=49));
snout profile (sub-elliptical in dorsal view in R. rubescens), cranial crests developed (weakly developed in R.
rubescens); and dorsal glands with keratinous spicules on body (smooth in R. rubescens). From R. arenarum,
it can be distinguished by larger size (SVL= 87.3 (±11.0) mm in R. arenarum (n=25)); parotoid gland shape
(long and narrow in R. arenarum), by more developed cranial crests (weakly developed in R. arenarum);
tongue long and narrow (rounded and short in R. arenarum); and by dorsal male coloration. From R. achavali
it can be distinguished by larger size (SVL= 95.4 (±6.2) mm in R. achavali (n=5)), shape of parotoid glands
(long and narrow in R. achavali); by dorsal male coloration; by pointed spiculae on body glands; and by the
rough skin.

FIGURE 1. Adult male of Rhinella cerradensis from Brasília, DF, Brazil. Photo by Natan Maciel.

Description of the holotype: General aspect robust (Fig. 1A). Head wider than long; SVL approximately
2.7× head width; snout mucronate to truncate in dorsal view and obtuse in lateral view (Figs. 3A and 3B);
almost all cranial crests present and developed, parietal crest absent; pre-tympanic and rostral crests well
developed; supranasal crest evident with rugosites, produced by cranial striations; supratympanic crest devel-
oped, in contact with the parotoid gland; cranial crests keratinized, especially the supraocular crest; loreal
region smooth; nostrils large, with lateral elliptic openings directed upward; interorbital distance and eye
diameter equal in length; eye diameter about 1.5× tympanum diameter; eyelid large, with small keratinous spi-
cules; tympanum visible, well developed, rounded; dorsum of head flat, with small rounded spicules. Parotoid
gland evident, elliptical, with keratinous spicules; parotoid length about 2.6× its width. Tongue longer than
wide, smooth, with one single superficial central fold, free in its posterior end, attached to jaw; vomerine teeth
absent; choanae elliptical. Fingers thin and developed (Fig. 3C); forearm and arm robust; relative finger
length II < IV < I < III; fingers without webbing; tips of fingers keratinized and dark in dorsal view; subartic-
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ular tubercles at base of all fingers; subarticular tubercles present between phalanges II and III of finger III,
subarticular tubercles on phalange III of finger III; outer palmar tubercle large and rounded; inner palmar
tubercle rounded at base of finger I. Nuptial pads evident, dorsally visible on fingers I and II. Toes with broad
lateral fringes, toe tips keratinized and dark, relative toe lengths I < V < II < III< IV; small subarticular tuber-
cles present on toes, between phalanges II and III on toes III, IV and V. Foot webbing present and well devel-
oped; foot webbing formula I 2-2/2 II 1-3 III 2-3/2 IV 3/2-2 V; outer metatarsal tubercle small oval; inner
metatarsal tubercle well developed and elongate, weakly keratinized. Metatarsal fringe present, beginning at
tip of toe I, covering 2/3 of metatarsal length (the fringe is interrupted by inner metatarsal tubercle); plantar
surface with small, conical callosities. Dorsal skin rough; dorsum covered by rounded and oval glands of dif-
ferent sizes; all glands with black and pointed keratinized spicules; spicule number varies with gland size;
glands are smaller and more dense on anterior and posterior limbs. Measurements of holotype (in mm): SVL
109.9; HL 32.8; HH 21.0; HW 40.6; PGL 28.9; PGW 10.8; TD 8.8; ED 13.3; END 4.9; IOC 14.1; IOD 15.0;
IND 7.5; FN/DFN 4.1; HAL 26.6; FAR 20.5; UAR 17.3; TIL 47.5; THL 49.8; TL 27.7; and FL 50.2.

FIGURE 2. An amplectant pair of Rhinella cerradensis from Brasília, DF, Brazil. Photo by Rubens Hisanari Matsushita.

Morphometric analyses: The PCA suggests the presence of two morphological subgroups in species of
R. marina group (Fig. 4). A subgroup of species represented by the white symbols, composed by R. marina, R.
icterica, R. schneideri, R. jimi, and R. cerradensis and another represented by the black symbols, consisting of
R. arenarum, R. rubescens, R. achavali, and R. veredas. The first two scores account for a total of 94.8% of
the variance. The first component accounts for 88.4% of the variance and showed high and positive scores.
The second component accounts for 6.4% of the variance and showed positive higher values for tympanum
diameter and foot and leg lengths, and negative values for parotoid gland length (Table 2). Examination of
factor loadings suggested the formation of two subgroups. The first subgroup (white symbols) is composed of
the larger sized species, with developed and marked cranial crests, relatively smaller tympanum, and shorter



Zootaxa 1627  © 2007 Magnolia Press · 29LARGE NEW SPECIES OF RHINELLA

limb length. The second subgroup (black symbols) is formed by the smaller species with less developed cra-
nial crests and relatively longer parotoid glands (Fig. 4).

TABLE 2. PCA Scores for the first two factors with logarithmized body measurements and percentage of variation
explained, for nine species of Rhinella marina species group (n=294).

Coloration: Sexual dimorphism is well marked in coloration (Fig. 2). In life, males have a brownish
green dorsum (sometimes a dark green dorsum) and a brownish white venter. Females have the same brown-
ish green dorsum and brownish white venter of the male, but show black coloration in many areas of dorsum
(sometimes also on hind limbs). In this respect, the females of this species resemble R. icterica females. The
coloration of preserved specimens resembles the coloration of males and females in life, but the parotoid
glands turn yellowish.

Description of the tadpole: Descriptions are based on a tadpole series (CHUNB 49574) collected at
Estação Rádio, Centro de Instrução e Adestramento de Brasília, Brasília Municipality, Distrito Federal on 31
August 2002, by N.M. Maciel and R.H. Matsushita. Tadpole series measurements are provided in Table 3.
Measurements of the specimen used for description (Fig. 5) (in mm): BL 9.72; IND 1.30; IOD 2.90; MTH
4.30; TAL 12.64; TL 21.76; TMH 1.50; TMW 1.65. The specimen used for description is in stage 40 (Gosner,
1960) (Fig. 5). Body elliptical in lateral (Fig. 5A) and dorsal views (Fig. 5B). Body 76% of tail length and
45% of total length; body wider than deep; snout rounded in lateral and dorsal views; eyes dorsal, directed lat-
erally; distance between eyes 2.2× the distance between nostrils; nostril opening kidney shape; spiracle sinis-
tral, near to midbody axis, opening in the body wall, without external tube. Vent tube medial (easily visible in
tadpoles in early stages). Tail musculature gradually tapering to rounded tip. Caudal fin fusiform; dorsal fin
about same height as ventral fin. Color in preservative uniform, dark brown. Oral disc anteroventral, and
emarginated laterally in lower and upper jaw. LTRF 2(2)/3(1); A2 slightly longer than A1, P1 slightly shorter
than A1 and longer than P2 and P3. Lower jaw serrate and shallowly V-shaped. The majority of tadpole spec-
imens are in stages 40–42. The tadpoles in stage 42 differed from those in stage 40 mainly by the development
of hindlimbs, presence of emerged forelimbs, more rounded snout, and shorter body.

The tadpoles described from species of the R. marina group and those of the new species are similar in
general shape (Rosa, 1951; Savage, 1960; Rosa, 1965; Cei, 1980; Heyer et al., 1990; Eterovick & Sazima,
1999). According to Eterovick & Sazima (1999) the tadpoles of R. rubescens are more similar to those of R.
schneideri in body proportions and spiracle position, while the tadpoles of R. arenarum more closely resemble
those of R. icterica. The tadpoles of the new species resemble R. rubescens and R. schneideri in body propor-
tions and spiracle position.

Variables Score 1 Score 2

Snout-vent length 0.561 0.881

Head height 0.511 0.431

Head length 0.556 0.653

Head width 0.595 0.620

Max. length of parotoid gland 0.706 0.326

Max. width of parotoid gland 0.820 –6.549

Tympanum diameter 0.507 2.897

Hand length 0.597 0.635

Hand, fore arm, and upper arm length 0.592 0.700

Foot length 0.596 1.255

Thigh, tibia, tarsus, and foot length 0.613 1.111

Variance explained 88.39% 6.38%
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FIGURE 3. Rhinella cerradensis, CHUNB 49573 (holotype) adult male (A) dorsal view of head, (B) lateral view of
head, (C) palmar view of manus, (D) plantar view of pes. Drawings by Pedro Aquino.

The tadpole of R. cerradensis can be diagnosed by body proportions, spiracle position, and the absence of
an external spiracular tube, with the opening in the body wall (Fig. 5A). The absence of an external tube is
unique among the tadpoles described of the R. marina group.

Osteological features: Skull with the robust general aspect of the species of Rhinella marina group
(sensu Pramuk, 2006). The specimens analyzed have extremely well-ossified and exostosed crania that are
ornamented with deep striations, pits, and rugosities. The cranium is wider than long, with the greatest width
at the level of the quadratojugals, as it is characteristic of other species of the group. All cranial crests present,
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with the exception of the parietal crest (Fig. 6). The Arabic numbers between quotations marks in the text
indicate skull features of the new species (see Fig. 6). A detailed description of cranial features follows. Alary
process of premaxilla postero-lateraly positioned; premaxilary bones are miss in the figure, frequently split
during osteological bufonid preparations; vertical process of maxilla flattened laterally but dilated medially,
maxillary crest well developed (5) (Fig. 6B and C); nasals in contact medially (1), anterior tips of nasals ven-
trally projected, ornamentations along edges forming the canthal (3) and supraorbital crests (4) (Fig. 6A); ver-
tical arm of nasals robust on top and flattened on bottom; anterior portion of frontoparietal with rectangular
shape, posterior portion projected at posterior end of skull, composing apical part of foramen magnum (2);
frontoparietal not contacting prootic process (2) (Fig. 6A); medial area of frontoparietal large, with a portion
that does not compound cranial box; this lateral portion bends in a plane approximately 90° relative to roof of
skull, forming supraorbital crests; in this configuration there is no ventral groove for occipital artery. Supraor-
bital crests ornamented, composing a continuum with canthal crest; squamosal with a great mosaic of planes
and processes, formed mainly by dorsal, vertical, and medial planes, medial plane blade-shaped, poorly devel-
oped, and projected to maxillary bone, horizontally oriented and poorly developed posteriorly; a large medial
projection (otic plate) on top of squamosal; exoccipitals not fused one with another; a well developed prootic
process that does not touch frontoparietal; a jagged or “scalloped” suture formed by articulation between
pterygoid medial ramus (8) and the parasphenoid alae (7) (Fig. 6B and 6C; sensu Pramuk, 2006); neopalatine
bone bearing a blade-like projection (Fig. 6B and 6C); dorsal surface of sphenethmoid covered completely by
medial articulation of nasals and frontoparietals (6); nasals not expanded dorsolaterally (as they are in R.
granulosa species group), and forming a transverse suture with frontoparietals; jaw articulation lies posterior
to level of the fenestra ovalis; and with a complete temporal arcade (sensu Pramuk, 2006).

TABLE 3. Measurements (in millimetres) of 19 tadpoles of Rhinella cerradensis (stages 32–42). The developmental
stages follow Gosner (1960).

Advertisement call: The recording was made at Centro de Instrução e Adestramento de Brasília, Brasília,
Distrito Federal in August 15 2003, 22:30h. The air temperature was 17.1ºC, with 73% relative humidity. The
specimen has SVL=117.7 mm. The advertisement call graphics are shown in Figure 7. The calls were variable
in duration (1.9–12.4 s). Mean call rate was 9.8±0.6 notes per second. (19–129 notes per call). Note rate and
note interval were based on the means of 10 notes of the calls. The mean note rate was 44.7 (±2.41) ms and the
interval among note average 66.5 (±2.17) ms; each note was formed by three pulses (Fig. 7B). Dominant and
fundamental frequencies were also determined from five notes from various parts of the calls. Mean dominant
and fundamental frequencies were 839.0 (±8.9) Hz and 421.0 (±3.3) Hz, respectively. 

The advertisement call of R. cerradensis resembles that of other species in the R. marina group. Although
the calls of the Rhinella marina species group are conservative, they present some differences. The notes per
advertisement call of R. cerradensis is more variable than R. schneideri (33–40; Köhler et al., 1997), R. icter-
ica (4–20; Heyer et al., 1990), R. poeppigii (10–45; De La Riva et al., 1996), R. arenarum (61–107; Straneck

Variables Mean (±SD) Ranges

Body length (BL) 8.93 (±0.63) 8.03–10.02

Internarial distance (IND) 1.26 (±0.15) 1.00–1.55

Interorbital distance (IOD) 2.78 (±0.20) 2.40–3.00

Maximum tail height (MTH) 3.60 (±0.41) 2.95–4.30

Tail length (TAL) 11.65 (±1.46) 9.66–13.92

Total length (TL) 20.08 (±1.68) 17.76–22.91

Tail muscle height (TMH) 1.51 (±0.15) 1.30–1.75

Tail muscle width (TMW) 1.21 (±0.23) 0.90–1.75
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et al., 1993), R. marina (19–25; Crocroft et al., 2001), and R. rubescens (5–25) (present work). The number of
pulses per note of the new species (three) is equal to those of R. schneideri (Köhler et al., 1997), and R.
arenarum (Straneck et al., 1993), while in R. icterica they range from one to three (Heyer et al., 1990), three
to five in R. poeppigii (De La Riva et al., 1996), five pulses in R. marina (Crocroft et al., 2001), and two
pulses in R. rubescens (present work). The advertisement call of R. schneideri has a second power peak of
2100 Hz above the dominant frequency (Köhler et al., 1997). Rhinella icterica (Heyer et al., 1990), R. rubes-
cens (Haddad et al., 1988), R. marina (Crocroft et al., 2001), R. poeppigii (De La Riva et al., 1996), R.
arenarum (Straneck et al., 1993), and the new species lack the second power peak. However, the spectrogram
of R. arenarum provided by Martin (1972) showed a second power peak above the dominant frequency. The
re-analyzed call of R. icterica (Heyer et al., 1990) presented a lower fundamental and dominant frequencies of
324.9 (±4.5) and 646.0 (±0.2) Hz than R. cerradensis 421.0 (±3.3) and 839.0 (±8.9) Hz. Conversely, R.
marina (Crocroft et al., 2001) showed higher fundamental and dominant frequencies of 559.9 and 1119.7 Hz
(with no frequency variation among notes) among these three species (R. icterica, R. cerradensis, and R.
marina). The advertisement call of R. arenarum (Straneck et al., 1993) presented a dominant frequency of
1348 (±18.3) Hz, similar to R. rubescens, dominant frequency of 1015.6 (±41.1) Hz.

FIGURE 4. Distribution of the species of Rhinella marina group in the two first principal components. The PCA sug-
gested the presence of two morphological subgroups within the R. marina group indicated by the white and black sym-
bols.

Etymology: “Cerrado” is the second largest South American biome and nearly restricted to Brazil. It can
be characterized as a complex mosaic landscape composed of savanna, grassland and forest physiognomies,
determined by soil fertility, natural fires, and water availability (Ribeiro & Walter, 2001). Despite the great
number of endemic and rare species, the Cerrado is severely threatened by increasing deforestation, charcoal
production, and large hydroelectric dams. As a result the Cerrado was recognized as one of the world’s biodi-
versity hotspots (Myers et. al., 2000). The known distribution of R. cerradensis is restricted to the Brazilian
Cerrado biome. So, the specific name is in recognition of this important, poorly known and endangered
biome; it is used as a noun in apposition.
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FIGURE 5. Tadpole of Rhinella cerradensis, (A) lateral view, (B) dorsal profile, (C) oral disc. Stage 40 of Gosner
(1960). Drawings by Núbia Shelly.

Distribution: Rhinella cerradensis has a large distribution in the Cerrado, occurring in the Brazilian
states of Piauí, Bahia, Goiás, Minas Gerais, and Distrito Federal (Fig. 8).

Natural history notes: Field observations were made in the states of Distrito Federal, Bahia, and Goiás.
We have carried out studies at Centro de Instrução e Adestramento de Brasília (CIAB) since 2001. Rhinella
cerradensis was observed in March (end of the rainy season), and August to October of 2002 (from dry season
to just before the beginning of the rainy season), when periodical visits were made to the area. Adults were
always found in open Cerrado physiognomies (Cerrado and Campo Sujo; see Ribeiro & Walter 2001 for an
account of the Cerrado physiognomies). We observed the reproductive activity, recorded the advertisement
call, and collected tadpoles. We found a carcass of an adult male of R. cerradensis completely eviscerated
with untouched secretory parotoid glands. R. schneideri and R. rubescens were also found breeding in the
same permanent pond at Brasília. In Emas National Park we recorded a Conepatus striatus (Mammalia: Mus-
telidae) feeding upon an adult R. cerradensis. The new species is sympatric with R. schneideri and R. veredas
in western Bahia and Piauí states, and with R. schneideri, and R. rubescens in the states of Distrito Federal and
Goiás. Until now few observations on the natural history of the new species exist, and only four advertisement
calls have been recorded. The elongate and well developed inner metatarsal tubercle suggests that C. cer-
radensis might bury itself during the dry Cerrado season as do other Neotropical species (e.g., Eupemphix nat-
tereri, Pleurodema diplolistris, and Odontophrynus cultripes).
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FIGURE 6. Double-cleared and stained skull of Rhinella cerradensis (male, ASUnB 2554). (A) Dorsal view, and (B)
ventral view. The blue area stained by alcian blue is cartilage. (C) Ventral view of the macerated skull of Rhinella cer-
radensis (male, ASUnB 2553). The arrows indicate the unique morphological synapomorphy of the Rhinella marina
group. The Arabic numbers indicate skull features of the new species (see details in the text). The premaxillae are missed
in the figure. Photos by Patrícia Wanderley and Leandro Campos.

Discussion

Recently Pramuk et al. (2007) published a phylogenetic hypothesis of Bufonidae based on the analysis of
2521 bp of DNA (including mitochondrial and nuclear genes). Their phylogeny differ markedly from those of
Frost et al. (2006) and Pauly et al. (2004) mainly by the placement of the Rhinella margaritifer and Rham-
phophryne nested within the large South American clade of the former Bufo (Chaunus, fide Frost et al., 2006).
We agree with Pramuk et al. (2007) that the phylogenetic placement recovered by Frost et al. (2006) could be
an artefact of poor taxon and character sampling within the Rhinella and Rhamphophryne clades. As stated by
Frost et al. (2006) ‘[if] Rhinella Fitzinger, 1826, [is] found to be nested within Chaunus Wagler, 1828, the
name Rhinella will take precedence for the inclusive group’. In accordance with Frost et al. (2006) and based
on the results of Pramuk et al. (2007) we tentatively assign the new species to Rhinella genus.

Rhinella cerradensis is endemic to the Brazilian Cerrado biome and distinguishable from other species in
the Rhinella marina group mainly by its large size, absence of tibial glands, high density of pointed keratinous
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spicules on males, adult coloration, relatively smaller hands, and tadpoles without an external spiracle tube
(Figs. 1–3, 5). Previously, the new species likely was misidentified with others toads such as R. icterica
(Souza et al., 2001). 

FIGURE 7. Oscilogram of the section (A) and of the call (B); spectrogram (C) and power spectrum (D) of the advertise-
ment call of Rhinella cerradensis. Recording file: Rhinella cerradensis sp. nov. Bsb. (CHUNB 38668). 

Rhinella cerradensis resembles R. icterica, R. marina, R. poeppigii, R. schneideri, and R. jimi by the well
developed cranial crests and size and shape of parotoid glands. By its build and general appearance Cochran
(1955) stated that R. rubescens ‘appears to be closer’ to R. arenarum than the other bufonids occurring in
southeastern South America. According to Cei (1980), R. rubescens and R. arenarum form a distinct group of
species, which he called the R. arenarum group, while the remaining species were maintained in the R. marina
group. According to Maneyro et al. (2004) and Brandão et al. (2007), R. achavali and R. veredas are also sim-
ilar to R. arenarum and R. rubescens, sharing traits such as the weakly developed cranial crests, ratio between
length and cranial width, elongate shape of parotoid gland, smaller size, and relatively larger hind limbs and
tympanum. However, this arrangement may not reflect phylogenetic relationships. A phylogenetic study is
necessary to test the hypothesis that the R. marina group includes two distinct lineages.

Unfortunately, we did not have access to specimens of R. poeppigii. However, we are confident that our
results will not change significantly with the inclusion of this species. Recently, Kwet et al. (2006) designated
a lectotype and paralectotypes of R. arenarum and provided an identification key to the species of R. marina
group. Currently, R. marina species group is considered to contain 10 species, five of which are found in the
Cerrado biome: R. schneideri, R. rubescens, R. jimi, R. veredas, and R. cerradensis. Given the recent findings
regarding taxonomy and phylogeny of the species currently assigned to the R. marina group a taxonomic revi-
sion is needed.
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FIGURE 8. Distribution of Rhinella cerradensis. The circled dot represents the type locality for the species and the
black circles represent other localities where the species were found. The square represents the specimen identified by
the photo sent by Cristiano Nogueira.
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Specimens examined 

Rhinella achavali: BRAZIL: Rio Grande do Sul State: Candiota Municipality, MCP 3937–3940; MCP 4374.
Rhinella arenarum: ARGENTINA: Mendoza, MNRJ 14510–14513; MNRJ 34769. Baía Branca: Buenos

Aires, MNRJ 3871. BRAZIL: Rio Grande do Sul state: Rio Grande Municipality, CHUNB39950–39952.
Torres Municipality, MNRJ 725; MNRJ 5846; MNRJ 9351–9352; MNRJ 1746; MNRJ 9349; MNRJ 9346;
MNRJ 9354. Ozório Municipality, MNRJ 38996–38997. “Praia da Cidreira” MNRJ 38976–38978; MNRJ
38982–38987. Paraná state: Ribeirão Claro Municipality, MNRJ 3883. 

Rhinella cerradensis: BRAZIL: Distrito Federal: Brasília Municipality, CHUNB 49573 (holotype);
CHUNB 40276–40281; CHUNB 38669; CHUNB 25043; CHUNB 29386; CHUNB 39953; CHUNB 38668;
CHUNB 49574 (tadpole series); ASUnB 2553 (macerated specimen); ASUnB 2554 (double-cleared and
stained specimen). Bahia state: Correntina Municipality, CHUNB 40273–40275. Cocos Municipality,
CHUNB 38655; 38656; 38658; CHUNB 39979–39980; CHUNB 38667; 38670; 38671. Goiás state: Mineiros
Municipality, CHUNB 13790–13791. São Domingos Municipality, CHUNB 43864.

Rhinella jimi: BRAZIL: Bahia state: Vitória da Conquista Municipality, MNRJ 16168–16170; MNRJ
2625. Juazeiro Municipality, MNRJ 1323. Pernambuco state: Caruaru Municipality, MNRJ 38622–38623.
Rio Grande do Norte state: Mossoró Municipality, MNRJ 38588.

Rhinella sp. (marina group): BRAZIL: Rio Grande do Norte state: Mossoró Municipality, MNRJ 38597.
Rhinella marina: BRAZIL: Amazonas state: Benjamin Constant Municipality, MNRJ 2575; MNRJ

11839–11841. Amapá State: Macapá Municipality, MNRJ 15440; MNRJ 4157. Roraima state: Pacaraima
Municipality, MNRJ 38998–39001. Pará State: Óbidos Municipality, MNRJ 20116. Belém Municipality
MNRJ 32203. Maranhão state: Pindaré-Mirim Municipality, MNRJ 10367–10371; MNRJ 1930. VENEZU-
ELA: Zulia state: Lago Maracaibo, MNRJ 37281.

Rhinella icterica: BRAZIL: São Paulo state: Atibaia Municipality, CHUNB 39960, Botucatu Municipal-
ity, CHUNB 39961–39966; 39978. Paraná state: Palma Municipality, MNRJ without number. Rio de Janeiro
state: Nova Friburgo Municipality, MNRJ 32232–32238. Miguel Pereira Municipality, MNRJ 31739–31741.
Restinga de Maricá, MNRJ 38989–38995. Santa Catarina state: Canoinhas Municipality, MNRJ 10451–
10452; MNRJ 1975. São Paulo state: Campos do Jordão Municipality, MNRJ 26239. Ribeirão Grande Munic-
ipality, MNRJ 28446–28456. Minas Gerais state: Além Paraíba Municipality, MNRJ 3105. Poços de Caldas
Municipality, MNRJ 38988. Rio Grande do Sul state: Palmeira das Missões Municipality, MNRJ 3845.

Rhinella schneideri: BRAZIL: Distrito Federal: Brasília, CHUNB 39975. São Paulo state: CHUNB
39972–39974; 39976. Espírito Santo state: Conceição da Barra Municipality, MNRJ 20950–20951. Bahia
state: Barreirinhas Municipality, MNRJ 1319–1321. Mato Grosso do Sul state: Bonito Municipality, MNRJ
39018–39019. Goiás State: Mambaí Municipality, MNRJ 27893. Minas Gerais state: Lagoa Santa Municipal-
ity, MNRJ 1339; MNRJ 37003–37004. Belo Horizonte Municipality, AL 253–254 (paratypes of B. paracne-
mis). Pernambuco state: Dormentes Municipality, MNRJ 30022–30023. PARAGUAY: NHMB 1916
(Holotype of C. schneideri)

Rhinella rubescens: BRAZIL: Distrito Federal: Brasília, CHUNB 39969–39960. Minas Gerais state: Belo
Horizonte Municipality, AL 993 (paratype of B. rufus). Presidente Olegário Municipality, MNRJ 34766;
MNRJ 22470. Pirapora Municipality, AL 2414. João Pinheiro Municipality, MNRJ 3884–3845. Lagoa Santa
Municipality MNRJ 1409. 

Rhinella veredas: BRAZIL: Bahia state: Cocos Municipality CHUNB 40282 (holotype); CHUNB 37437–
37438; CHUNB 38652–38654. Minas Gerais state: Chapada Gaúcha Municipality, MZUSP 128285A–
128293A. Serra da Araras Municipality, CHUNB 34106–34109; 34112–34114. Buritizeiro Municipality,
CHUNB 43327–43333. Pirapora Municipality, MNRJ 1387; MNRJ 39014–39017; MNRJ 39051–39052.
Corrente Farm, Várzea da Palma Municipality, MNRJ 39035. Piauí state: Estação Ecológica Uruçuí-Una,
Uruçuí-Una Municipality, MNRJ 39050 (paratypes).
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