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Predation on foam nests of the leptodactylid frog
Physalaemus cuvieri (Fitzinger, 1826) by Pipa carvalhoi
(Miranda-Ribeiro, 1937) (Anura, Pipidae)
Samuel C. Ribeiro1,*, Adonias A. M. Teixeira2, Waltécio O. Almeida3 and Daniel O. Mesquita1

Egg deposition in foam nests is a reproductive behavior
common in some anuran families (Haddad & Prado,
2005). Several functions have been assigned to the foam
nests, such as protection against egg desiccation (Ryan,
1985), acceleration of tadpole growth (Prado et al.,
2005) and defense against predators (Downie, 1990).
In the Leptodactylid frogs of the genus Physalaemus
Fitzinger (1826), the construction of foam nests is part
of their reproduction (Nascimento et al., 2005).
The first mention of frogs of the genus Pipa predating
eggs and tadpoles of other amphibians was provided
by Gascon et al. (1992), who reported the consumption
of eggs and tadpoles of Osteocephalus taurinus
Steindachner, 1862 by Pipa arrabali Izeckshon,
1976. Still involving this Pipid frog, Buchacher et al.
(1993) also reported the feeding on the foam nests of
Leptodactylus knudseni Heyer, 1972.
Pipa carvalhoi (Miranda-Ribeiro, 1937) is distributed
from northeastern to southeastern Brazil (Silva et al.,

Programa de Pós-Graduação em Ciências Biológicas
(Zoologia), Laboratório/Coleção de Herpetologia,
Universidade Federal da Paraíba – UFPB , Cidade
Universitária, Campus I, CEP 58059-900, João Pessoa,
PB, Brasil.
2
Programa de Pós-Graduação em Bioprospecção Molecular,
Departamento de Ciências Físicas e Biológicas,
Laboratório de Zoologia, Universidade Regional do Cariri
(URCA), Rua Cel. Antônio Luiz Pimenta, 1161, CEP
63105-000, Crato, Ceará, Brazil.
3
Departamento de Química Biológica, Universidade
Regional do Cariri – URCA, R. Cel. Antônio Luiz, 1161,
Campus do Pimenta, 63105-000, Crato, CE, Brasil.
* Corresponding author: ribeiroherpeto@gmail.com
1

2010; Santana et al., 2014). It occurs in Caatinga and
Atlantic Rainforest areas, has aquatic habits and inhabits
permanent or temporary ponds, besides streams and
wetlands, which frequently have the margins covered
by vegetation (Carvalho 1937; 1939). Herein, we
report a case of predation on foam nests of the anuran
Physalaemus cuvieri (Fitzinger, 1826) by the aquatic
frog P. carvalhoi in northeastern, Brazil.
On March 15, 2012 at 21:45 h, we found some
juvenile individuals of P. carvalhoi among foam nests
of P. cuvieri at the margins of an artificial lake in the
Floresta Nacional do Araripe (FLONA Araripe-Apodi),
Barbalha municipality, Ceará State (7°21’55.55”S,
39°26’26.23”W; 912 m a.s.l.). The observations were
conducted during 30 minutes in five different P. cuvieri
foam nests. For each foam nest, we counted the number
of P. carvalhoi individuals. We collected twenty
individuals of P. carvalhoi from the foam nests to
confirm the predation of eggs and tadpoles of P. cuvieri
by P. carvalhoi. Voucher specimens were euthanized
in lidocaine solution, measured (caliper precision
0.01mm), fixed in 10% formaldehyde, transferred to
and kept in 70% ethanol and housed at the Coleção
Herpetológica da Universidade Regional do Cariri,
Crato, Ceará, Brazil (URCA-H 2395-2404). All nests of
P. cuvieri harbored individuals of P. carvalhoi (16.20
± 7.22; range 9 – 28 individuals). Ten specimens of P.
carvalhoi (SVL: 21.22 ± 1.14 mm; range 19 – 23 mm)
were dissected and analyzed. The frogs were considered
to be juveniles due to lack of developed gonads. Eggs
(2.5 ± 0.71 mm) and tadpoles (11.6 ± 4.33 mm) of P.
cuvieri were found in the stomach of P. carvalhoi (N =
7), and were the only items of the diet of the examined
specimens. Some authors suggest that the deposition
of eggs inside foam nests reduces exposure to aquatic
predators (Heyer, 1969), or provides protection
against flying and terrestrial insects, as they can be
entangled in the viscous foam nests (Villa et al., 1982).
However, several records of foam nest predation have
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Figure 1. (A) View from the edge of the artificial lake in FLONA Araripe-Apodi; (B) Nest of Physalaemus cuvieri in remnant
vegetation, arrows indicate the specimens of Pipa carvalhoi.

been registered, including predation by tadpoles,
aquatic insects, and many terrestrial predators, such as
arthropods and even snakes (e.g., Bokermann, 1957;
Heyer, 1969; Villa et al., 1982; Menin & Giaretta, 2003;
Lingnau & Di-Bernardo, 2006). To our knowledge, our
observation represents the first predation report of eggs
and tadpoles of P. cuvieri by P. carvalhoi, which occurs
sympatrically in the Cerrado of the Araripe Plateau
(Ribeiro et al. 2012).
Due to the fact that all foam nests examined contained
juvenile Pipa carvalhoi as well as the considerable
number of specimens that had ingested eggs and/or
larvae of P. cuvieri we infer that this is a common event
in locations where both species occur in sympatry. The
foam nests seem to be ineffective against the predation
by semi-aquatic vertebrates as P. carvalhoi, which can
easily access the nest, feed inside, and still benefit from
the shelter provided by the nests.
We emphasize also the opportunism of Pipa carvalhoi
in relation to the use of an artificial lake at the top of
the Araripe, where the soil is composed of porous, well
drained soil (arenites), which does not offer suitable
conditions for the natural formation of puddles and lakes
(Fundação Araripe, 1999). P. arrabali and P. carvalhoi
have been captured with pit-fall traps in terrestrial
environments in the Amazon (Garda et al., 2006) and
within the forested area of the FLONA Araripe-Apodi
(Unpublished data). Different aspects of this species
natural history should be investigated, including diet
and population dynamics. These data could aid to

understand how the available trophic resources are used
during different life stages.
Acknowledgements. We are grateful to CNPq and CAPES for
the scholarship granted to SCR. The license was provided by
IBAMA/SISBIO (number 29838-1). We thank Barnagleison
Lisboa for important considerations about the text and Daniel
Loebmann, which provided confirmation of the identification
of specimens and read the manuscript. We are grateful to
Guilherme Sousa, João Filho and Odilon Filho for help during
field collections. Thanks to Karla K. A. Alencar for her help with
the dissection of specimens, and Robson Ávila for depositing the
material in the collection under his trusteeship. We are grateful
to Mirco Solé for considerations about the text. DOM and SCR
thank the University of Texas at Austin, USA and Eric R. Pianka
for providing conditions to finalize this manuscript.

References
Bokermann, WCA (1957): Frog eggs parasitized by dipterous
larvae. Herpetologica 13: 231–232.
Buchacher, CO (1993): Field studies on the small Surinam toad,
Pipa arrabali, near Manaus, Brazil. Amphibia-Reptilia 14: 6959.
Carvalho, AL (1937): Notas oecologicas e zoogeographicas sobre
vertebrados do nordeste brasileiro. O Campo 1937 (3): 12-15.
Carvalho, AL (1939): Notas sobre Hemipipa carvalhoi Mir.-Rib.
(Batrachia Anura: Pipidae). 1ª parte. Boletim Biológico (Nova
Série) 4(3): 394-414.
Downie, JR (1990): Functions of the foam in foam-nesting
Leptodactylids: anti-predator effects of Physalaemus pustulosus
foam. Herpetological Journal 1: 501-503.
Fundação Araripe (1999): Projeto Araripe de Proteção Ambiental
e Desenvolvimento Sustentável da APA Chapada do Araripe
e da Bio-Região do Araripe. – Crato, Ministério do Meio Am-

583

Predation on foam nests of the leptodactylid frog Physalaemus cuvieri
biente, dos Recursos Hídricos e da Amazônia – MMA/Fundação de Desenvolvimento Tecnológico do Cariri FUNDETEC/
Universidade Regional do Cariri – URCA, 997 pp.
Garda, AA, Biavati, GM, Costa, GC (2006): Sexual dimorphism,
female Fertility, and diet of Pipa arrabali (anura, pipidae) in
serra do cachimbo, pará, brazil; South American Journal of
Herpetology 1(1): 20-24.
Gascon, C (1992): Spatial distribution of Osteocephalus taurinus
and Pipa arrabali in central Amazonian forest. Copeia 1992:
894-897.
Haddad, CFB, Prado, CPA (2005): Reprodutive modes in frogs
and their unexpected diversity in the Atlantic Forest of Brazil.
BioScience 55: 207-217.
Heyer, HR (1969): The adaptive ecology of the genus Leptodactylus
(Amphibia, Leptodactylidae). Evolution 23: 421–28.
Lingnau, R, Di-Bernardo, M (2006): Predation on foam nests of
two anurans by Solenopsis sp. (Hymenoptera: Formicidae) and
Liophis miliaris (Serpentes: Colubridae). Biociências (Porto
Alegre) 14: 223-224.
Menin, M, Giaretta AA (2003): Predation on foam nests of
leptodactylinae frogs (Anura, Leptodactylidae) by larvae of
Beckeriella niger (Diptera, Ephydridae). Journal of Zoology,
London 261(3): 239-243.
Nascimento, LB, Caramaschi, U, Cruz, CAG (2005): Taxonomic
review of the species groups of the genus Physalaemus
Fitzinger, 1826 with the revalidation of the genera Engystomops
Jiménez-de-la-Espada, 1872 and Eupemphix Steindachner,
1863 (Amphibia, Anura, Leptodactylidae). Arquivos do Museu
Nacional, Rio de Janeiro, 63: 297-320.
Prado, CPA, Toledo, LF, Zina, J, Haddad, CFB (2005): Trophic
eggs in the foam nests of Leptodactylus labyrinthicus (Anura,
Leptodactylidae): an experimental approach. Herpetological
Journal, London, 15: 279-284.
Ribeiro, SC, Roberto, IJ, Sales, DL, Ávila, RW, Almeida, WO
(2012): Amphibians and reptiles from Araripe Bioregion,
Northeastern Brazil. Salamandra (Frankfurt) 48: 133-146.
Ryan, MJ (1985): The Tungara Frog. A Study in sexual selection
and communication. University of Chicago Press, Chicago,
Illinois.
Santana, DO, Franco, SC, Rocha, SM, Freitas, EB, De-Carvalho,
CB, Faria, RG (2014): First record of Pipa carvalhoi (MirandaRibeiro, 1937) (Anura: Pipidae) in the state of Sergipe,
northeastern Brazil. Check List 10(2): 407-408.
Silva, ET, Fernandes, VD, Santana, DJ, Feio, RN (2010):
Amphibia, Anura, Pipidae, Pipa carvalhoi (Miranda-Ribeiro,
1937) Distribution extension and geographic distribution map in
the southeast of Brazil. Check List 6(3): 451-453.
Villa, J, McDiarmid, RW, Gallardo, JM (1982): Arthropod
predators of leptodactylid frog foam nests. Brenesia 19/20:
577–589.

Accepted by Mirco Solé

