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Cannibalistic behaviour of Epidalea (Bufo) viridis tadpoles
in an urban breeding habitat
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Abstract. Larvae of Epidalea (Bufo) viridis showing cannibalistic behaviour were observed in
June 2006 in a pond from Oradea city, western Romania. This is the first record of such
behaviour in the country and probably was induced by the scarcity of food and the high
density of larvae present in the rapidly drying pond in which they occurred.
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Epidalea (Bufo) viridis is a prolonged breeder
anuran (sensu Wells 1997) which typically
utilises temporary and shallow water bodies
(Bologna & Giacoma 2006). The quality of
such habitats may show large temporal
changes. Resources may be depleted due to
high larval densities, intensifying intra-
specific competition and growth inhibition.
In addition, the concentration of waste
elements may increase over time. All these
factors become more accentuated when the
pond is drying, but tadpoles can respond to
desiccation by accelerating metamorphosis
(reviewed by Newman 1992) and some-
times even by cannibalism. Larger larvae
can thus survive at the cost of smaller
conspecifics. In such circumstances, this
situation is favourable for the population as
a whole, increasing the chance of a repro-
ductive success (Griffiths 1997). Therefore, it
can be concluded that the temporary ponds
are not free of predators, as it is commonly
assumed (Petranka et al. 1999).

Several anuran species with cannibalistic
exhibit specific modifications of the oral
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apparatus resulting in the existence of more
than one morphotype (e.g. Scaphiopus toads;
Pfenning 1990). However, other species
known o utilise cannabilism lack morpho-
logical modifications specific to this be-
haviour (e.g. Petranka et al. 1994).

In 2006 we studied the breeding of an E.
viridis population in Parkland situated
within the city of Oradea, Romania (47°03'
N, 21°9' E; a.s.l. 132 m). The habitats used
temporary ponds
established after rains in the small areas
with grassy vegetation. No other amphibian
species were present in the park. The ponds
had a maximum depth of 20-25 centimetres
and were subject to pronounced solar
exposure. The green toad population from
this park is estimated at only 45 adults, due
to the numerous arrangement works and
the high frequency of reproductive failure.
Historically the population was estimated to
number 200-300 individuals.
commenced on April 20t and lasted until
the beginning of August with a peak in May
(Kovacs & Sas unpublished data).
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On June 2nd we noticed the appearance
of cannibalism between the larvae that
remained in the drying pond, larvae
hatched from eggs laid between 15t and
19th May. The larger larvae were observed
feeding on the smaller individuals. Tad-
poles with the same initial size acquire
nutrients unevenly, either as a result of
chance or due to the utilization of different
which can lead to the faster
growth of some individuals (Wildy et al.
2001). An unequal development rate may
also be caused by genetic factors (e.g. Blouin
1992). In addition, crowding and increased
competition can result in large tadpoles
inhibiting the growth of small tadpoles
(Griffiths 1997). Experimental studies have
shown that, even at low densities, the
presence of an older tadpole slows the
growth and development rate of younger
ones (Hartel 2007).

Many anuran larvae, in natural or
experimental conditions, exhibit cannibalis-
tic behaviour, and these interactions are
now thought to be relatively common (see
Crump 1992 and Alford 1999 for a review of
cannibalism in anurans). Jordan et al. (2004)
hypothesized that a combination of high
larval densities and food limitation can lead
to cannibalism in the Bufo boreas boreas
larvae. Taking these aspects into account it
is probable that cannibalism amongst E.
viridis larvae may be relatively common, as
they live in ephemeral aquatic habitats in
which the above mentioned conditions are
easily fulfilled. Intraspecific predation in
Rana temporaria may be influenced by the
unsuccessful predation attemps of insect
larvae (Odonata, Dytiscus) on anuran larvae;
the tadpoles injuried by insects may be
more exposed to cannabalism by other
tadpoles (T. Hartel personal communi-
cation). Intraspecific predation has been
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observed in many other anuran species
(reviewed by Petranka et al. 1999), suggest-
ing that the phenomena is common and
should be studied in more detail. Our
observation enlarges the knowledge about
E. viridis species, but further studies are
necessary concerning this behaviour, in-
cluding researches upon the morphology of
the oral apparatus
clarifying the cues that induce feeding on
conspecifics.

of the larvae for

Acknowledgements. We thank Tibor Hartel for helpful
comments on an earlier draft of the manuscript. We are
also indebted to the important suggestions of the two
Anonymous reviewers.

References

Alford, R.A (1999): Ecology: resource use, competition,
and predation. / In: McDiarmid, R.W. and Altig, R.
(eds), Tadpoles: the biology of anuran larvae. The
University of Chicago Press: 240-278. Chicago, USA.

Blouin, M.S. (1992): Genetic correlations among
morphometric traits and rates of growth and
differentiation in the green tree frog, Hyla cinerea.
Evolution 46: 735-744.

Bologna, M.A., Giacoma, C. (2006): Bufo viridis Laurenti,
1768. pp. 306-311. In Sindaco, R., Doria, G., Razetti,
E., Bernini, F. (eds.) Atlante degli Anfibi e dei Rettili
d'Ttalia / Atlas of Italian Amphibians and Reptiles
Societas Herpetologica Italica. Edizioni Polistampa,
Firenze.

Crump, M.L. (1992): Cannibalism in amphibians. In:
Elgar, M.A., Crespi, B.]. (eds.), Cannibalism: Ecology
and Evolution Among Diverse Taxa, Oxford
University Press, Oxford: 256-276.

Griffiths, R.A. (1997): Temporary ponds as amphibian
habitats, Aquatic Conservation:
Freshwater Ecosystems 7: 119-126.

Hartel, T. (2007): An experimental study on density
effects on tadpole growth, mortality and
metamorphosis in Yellow-bellied toad Bombina
variegata. Biota 8: 27-34.

Jordan, D.J., Rombough, CJ., Pearl, C.A., McCreary,B.
(2004): Cannibalism and predation by western toad
(Bufo boreas boreas) larvae in Oregon, USA. Western
North American Naturalist 64 (3): 403-405.

Marine and

North-West ] Zool, 5, 2009



208

Newman, R.A. (1992): Adaptive plasticity in amphibian
metamorphosis. Biosciences 42: 671-678.

Petranka, J.W., Hopey, M.E,, Jennings, B.T., Baird, S.D.,
Boone, S.J. (1994): Breeding habitat segregation of
wood frogs and American toads: the role of
interspecific tadpole predation and adult choice.
Copeia 1994: 691-697.

Petranka, J. W., Kennedy, C.A. (1999): Pond tadpoles
with generalized morphology: is it time to
reconsider  their
communities? Oecologia 120: 621-631.

Pfennig, D.W. (1990): The adaptive significance of an
environmentally-cued developmental switch in an
anuran tadpole. Oecologia 85: 101-107.

Wells, K.D. (1977): The social behaviour of anuran
amphibians. Animal Behaviour 25: 666-693.

functional roles in aquatic

North-West ] Zool, 5, 2009

Kovacs, E.H. & 1. Sas

Wildy, E.L., Chivers, D.P., Kiesecker, ].M., Blaustein,
AR. (2001): The effects of food level and conspecific
density on biting and cannibalism in larval long-
toed salamanders, Ambystoma  macrodactylum.
Oecologia 128: 202-209.

Submitted: 27 August 2008
/ Accepted: 26 January 2009

Published Online: 07 February 2009



	1. Arsmed, Medical Diagnostic & Treatment Center, Oradea, Romania, E-mail: hajni_81@yahoo.com
	2. University of Oradea, Faculty of Sciences, Department of Biology, Universităţii str. 1, 410387 Oradea, Romania

