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Size-gradation in Syntopic Frogs in South India
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Abstract. -An assemblage of eight metamorphosed anuran amphibians were studied at a seasonal locality in

South India to examine patterns of body size-gradation. In general, body shape was found to be closely
correlated to ecological characteristics of the species. The mean ratio of linear dimensions of the body in

adjacent species, when arranged in a size-series was 1.3 (range 0.83-1.88), as predicted by Hutchinson (1959)
for closely-related sympatric species. It was concluded that competition may be at work in producing these

ratios.

Key words: Amphibia, Anura, India, body size, competition.

Introduction

The body forms and sizes of organisms
have been considered, since the time of

Darwin (1859), to be determined by the

powerful forces of natural selection, and

may mirror a wide range of ecological
interactions often too complex to

comprehend in their entirety. The concept
of a form-function relation appears to have
stood the test of time, and is central to the

problem of organismic evolution (Gans,

1988). Animal size, for example, may be an

evolutionary response to demands of the

immediate environment, related to key life

history traits, such as fecundity, foraging,

locomotion, and reduction of predation,

desiccation, heating and cooling. Some
workers (e.g. Hutchinson, 1959; Schoener,

1986a) have argued that smaller species are

generally more specialized, as reflected in

their restricted diets and geographical

ranges. Gould (1966), however,
considered both large and small species to

be viable strategists, optimal size, according
to Phillipson (1981) being dependent on

competitive abilities and survival

probabilities of the various size and age
classes. However, large species tend to

appear later in a group's evolutionary

history, an exception being the Amphibia
(Peters, 1983).

Within ecological communities, if

environmental resources are partitioned

according to dimension, as documented by

Schoener (1965) and subsequent workers

(reviewed by Schoener, 1974; 1986b),
differences in the comparative sizes of the

organisms are to be expected. In fact, such

apparent differences were reported much
earlier by Hutchinson (1959), who found
constant differences in the ratios of linear

dimensions of the trophic (feeding)

apparatus among closely-related sympatric

species in his now controversial "Homage to

Santa Rosalia, or why are there so many
kinds of animals?" paper. Hutchinson

argued that similar species could coexist if

the ratios of linear dimensions and weights
of presumed competing species are around
1.3 and 2.0 respectively. While possible
causal factors remain unclear, such ratios

have been found in a wide range of both

invertebrate and vertebrate communities,

including beetles, spiders, frogs, lizards and
birds (reviewed by Schoener, 1986a).

In this paper, I report patterns of body
size and shape, and of size-gradation
observed in metamorphosed anurans from a

locality in South India. Specifically, I

searched for patterns of size gradation
within the eight syntopic frog species.

Materials and Methods

Eight species of anuran amphibians
occur in sympatry in the coastal scrublands

of Chengai Anna District, Tamil Nadu State,

South India. These, along with their mean
snout-vent lengths have been listed below:
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