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he global decline in amphibian population has drawn

the attention of scientists for several decades. About
32% of amphibian species are at risk of extinction, while 43%
are declining in number (Stuart et al. 2004). This trend is
a result of no single cause but the interactive effects of five
major factors: Atmospheric change, environmental pollut-
ants, habitat modification, invasive species, and pathogens
(Hayes et al. 2010). Although developmental failure result-

Fig. 1. A pair of Marbled Globular Frogs (Uperodon systoma) from an agricultural field in Vadusan Village, Danta, Banaskatha District, Gujarat, India.

ing from these factors may not result is immediate death,
deformities often lead to reproductive failure (Hayes et al.
2010) and hence population declines. Malformations often
are caused by environmental factors that affect development
during larval stages and the worldwide degree of variation in
malformations suggests multiple causes. Major causes that
have been identified include alien species, overexploitation,
environmental degradation, UV radiation, contaminants, and

b

The female (bottom left) was active and appeared to be healthy, whereas the male (upper left and right) had an anophthalmic left orbit. Photographs by

Jaydeep Maheta.
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diseases (Hussain 2012). Of these, however, environmental
degradation and pollution, especially from the agricultural
sector, are the major inducers of malformation (Ouellet et al.
1997; Marco et al. 1999; Sparling et al. 2015; Koleshka and
Jablonski 2016). Johnson et al. (2001) described malforma-
tion as abnormal development triggered when external fac-
tors affect metamorphosis, disrupt hormonal systems (Orton
and Tyler 2015), and cause permanent structural defects.
Anophthalmia, a common ocular malformation in anurans,
is characterized by the absence of one or both eyes (Ramalho
et al. 2017; Meteyer 2000). Herein we report anophthalmia
(missing eye) in a Marbled Globular Frog (Uperodon systoma).

Uperodon systoma, listed by the IUCN as being of Least
Concern (LC) (Das et al. 2004), is widely distributed in
southern India and also is known to occur in Sri Lanka,
Bangladesh, Nepal, and Pakistan (Frost 2021). These frogs
are completely fossorial and come to the surface only during
the monsoon season (AmphibiaWeb 2021) for breeding (Das
et al. 2004).

After heavy rainfall at 2245 h on 8 June 2020, we encoun-
tered two Marbled Globular Frogs (one male and one female)
in an agricultural field in Vadusan Village, Danta, Banaskatha
District, near the Aravalli Mountain Range in northern
Guyjarat, India (24°08'51.5"N, 72°46'51.8"E). The frogs were
measured and released at the site where they were found.

The female frog was active and appeared to be healthy,
whereas the male (SVL 60 mm) was missing its left eye (Fig.
1). Because we detected no signs of injury, we assumed that
eye loss was not predator-mediated. Because the incident
reported herein occurred in an agricultural area, we surmise
that the malformation likely was triggered by agricultural
pesticides or environmental pollution. To the best of our
knowledge, this is the first case of anophthalmia recorded in
Uperodon systoma.
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