
Amphibians are globally recognized as bioindicators 
due to their permeable skin, complex life cycles, and 
sensitivity to environmental changes (Martinez and 
Botero, 2019). These factors, along with their low 
mobility and specialized ecological requirements, 
make amphibians highly sensitive to disturbances, 
rendering them particularly vulnerable to land-use 
changes and habitat loss (Lawler et al., 2010; Ficetola 
et al., 2014; Rojas et al., 2022). Currently about 41% 
of amphibian species are threatened with extinction 
(IUCN, 2024), with stream-associated species (46% of 
global amphibian diversity) the most vulnerable (Stuart 
et al., 2004; Geyle et al., 2021; Coleman et al., 2024). 
Amphibian abnormalities, including limb malformations 
and deformities, have been linked to diverse factors, 
including chemical contamination, predation, parasitic 
infections, and ultraviolet (UV) radiation (Silva et 
al., 2019). While there have been reports of anuran 
abnormalities from other parts of India (Laurentino et 
al., 2016; Padhy et al., 2024), no such observations have 
been documented from the state of Goa. In this study, 
we report limb abnormality in an endemic frog species, 
the Amboli Leaping Frog (Indirana chiravasi) from the 
Western Ghats region of Goa.

During a field survey on 20 November 2024 in a 
secondary forest stream near Morlem Village, Sattari 
Taluka, Goa, India (15.5863°N, 74.0601°E; elevation 
70 m), we encountered an adult I. chiravasi lacking a 
right forelimb. The encounter occurred at night while 
we were actively searching for frogs along the stream 

bank using headlamps. The habitat consisted of moist 
deciduous forest with mixed plantation, characterised 
by a perennial tertiary stream that flows heavily during 
the monsoon season. Environmental parameters were 
recorded using a ThermoPro TP53 digital hygrometer 
and included an average temperature of 24.2°C and 
relative humidity of 81%. Photographs (Fig. 1A, B) 
were taken in situ using an Apple iPhone 15, and the 
specimen was collected under valid permits for further 
examination and photography using a stereomicroscope 
(Fig. 1C–E). We recorded morphometric characters 
using Mitutoyo digital Vernier callipers. We confirmed 
the frog’s species identity by sequencing the 
mitochondrial 16S rRNA gene (GenBank accession 
number PX909742) following Padhye et al. (2014) 
and matching it to published reference sequences using 
the Basic Local Alignment Search Tool (BLAST) on 
the website of the National Center for Biotechnology 
Information (accessible here). The species is currently 
listed as a species of Least Concern (LC) on the IUCN 
Red List of Threatened species (IUCN SSC Amphibian 
Specialist Group, 2023).

The frog lacked its right forelimb (Fig. 1A, B) and there 
did not appear to be any visible scarring or tissue damage 
at the expected limb insertion site. The skin was smooth 
and no signs of regeneration or inflammation were 
observed, which leads us to rule out predation or injury 
as the cause. The absence of external injuries suggests 
that the abnormality is a form of amelia, the congenital 
malformation resulting from genetic or environmental 
factors during embryonic development according to 
classification criteria and the skeletal terminology by 
Meteyer et al. (2000) and Lunde and Johnson (2012). On 
the same individual, we noticed hard spiny projections 
protruding from the proximal end of the left tarsus (Fig. 
1C), which were not present on the right hind limb (Fig. 
1D). Furthermore, the total lengths of the hind limbs 
differed by 3.1 mm, with the right and left hind limbs 
measuring 69.8 mm and 73.0 mm, respectively.
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Our observation in I. chiravasi is consistent with 
embryopathy arising from multifactorial environmental 
and low-level anthropogenic influences and not from 
a single causative agent (Taylor et al., 2005; Silva 
et al., 2019). These frogs primarily inhabit lateritic 
rocky outcrops and are often found in crevices and 
on boulders (Padhye et al., 2014), but as the monsoon 
subsides, they occupy nearby streams, which makes 
them one of the ideal candidates for indicating riparian 
ecosystem health. Global amphibian populations are 
experiencing rapid declines, with stream frogs at the 
greatest risk (Coleman et al., 2024), and unprecedented 
levels of abnormalities have been observed, with 
natural baseline frequencies of 0–2% being exceeded in 
many regions (Laurentino et al., 2016). Thus, detecting 
and documenting such abnormalities in less-studied 

Figure 1. Malformations in an adult Indirana chiravasi from Goa, India. (A) The individual in situ, showing that the right forelimb 
is missing. (B) Close-up of the expected limb insertion site. There does not appear to be any scarring to indicate a traumatic injury. 
(C) The left knee presents with several hard dermal projections. (D) In comparison, the right knee has no projections. (E) Webbing 
on right foot is used as species identification character.

regions like Goa is critical for understanding the 
broader ecological impacts on amphibian populations. 
Although we could not ascertain the exact cause of the 
abnormality, this report provides an opportunity for 
future studies to identify the extent of this phenomenon 
in other anuran species in the region, which can be 
pivotal in implementation of conservation strategies to 
mitigate amphibian declines.

Acknowledgements. We thank the Ministry of Environment 
Forest and Climate Change, Government of India, for their 
funding support. We are grateful to the Goa Forest Department 
for granting the necessary permits to conduct field surveys. We 
also express our gratitude to Dr. K.P. Dinesh for pre-review of the 
manuscript. Special thanks go to local Biodiversity Management 
Committee member Shayeesh Pirankar for his help during 
surveys.



Limb Abnormalities in Indirana chiravasi 105

References

Coleman, D.W., Wood, R.J., Healey, M. (2024): Frogs and flows: 
using life‐history traits and a systematic review to establish 
water‐dependent functional groups for stream frogs in New 
South Wales, Australia. Ecohydrology 17(3): p.e2643.

Ficetola, G.F., Rondinini, C., Bonardi, A., Katariya, V., Padoa‐
Schioppa, E., Angulo, A. (2014): An evaluation of the 
robustness of global amphibian range maps. Journal of 
Biogeography 41(2): 211–221.

Geyle, H.M., Hoskin, C.J., Bower, D.S., Catullo, R., Clulow, 
S., Driessen, M., et al. (2021): Red hot frogs: identifying the 
Australian frogs most at risk of extinction. Pacific Conservation 
Biology 28(3): 211–223.

IUCN [International Union for the Conservation of Nature]. 
(2024): The IUCN Red List of Threatened Species. Version 
2024-2. Available here. Accessed on 18 December 2024.

IUCN SSC [Species Survival Commission] Amphibian Specialist 
Group (2023): Indirana chiravasi. The IUCN Red List of 
Threatened Species 2023: e.T79076120A166116638.

Laurentino, T.G., Pais, M.P., Rosa, G.M. (2016): From a local 
observation to a European-wide phenomenon: amphibian 
deformities at Serra da Estrela Natural Park, Portugal. Basic 
and Applied Herpetology 30: 7–23.

Lawler, J.J., Shafer, S.L., Bancroft, B.A., Blaustein, A.R. (2010): 
Projected climate impacts for the amphibians of the Western 
Hemisphere. Conservation Biology 24(1): 38–50.

Lunde, K.B., Johnson, P.T. (2012): A practical guide for the 
study of malformed amphibians and their causes. Journal of 
Herpetology 46(4): 429–441.

Martínez, M.M., Botero, V. (2019): An alarm case? Hindlimb 
malformation in the endemic Colombian glass frog, Sachatamia 
punctulata (Anura, Centrolenidae). Herpetology Notes 12: 
919–921.

Meteyer, C.U. (2000). Field Guide to Malformations of Frogs and 
Toads with Radiographic Interpretations. Biological Science 
Report USGS/BRD/BSR–2000–0005. Madison, Wisconsin, 
USA, United States Geological Survey National Wildlife 
Health Center.

Padhy, S.P., Kannan, S., Samad, A., Srigyan, M., Singh, A., Karan, 
J., Suyesh, R. (2024): Anophthalmia in two microhylid frogs, 
Microhyla nilphamariensis Howlader et al., 2015 and Uperodon 
systoma (Schneider, 1799), in Delhi, India. Herpetology Notes 
17: 477–481.

Padhye, A.D., Modak, N., Dahanukar, N. (2014): Indirana 
chiravasi, a new species of leaping frog (Anura: Ranixalidae) 
from Western Ghats of India. Journal of Threatened Taxa 6(10): 
6293–6312.

Serrano-Rojas, S.J., Whitworth, A., Paredes-Garcia, J.A., 
Pillco-Huarcaya, R., Whittaker, L., Huaypar-Loayza, K.H., 
MacLeod, R. (2022): Indigenous lands are better for amphibian 
biodiversity conservation than immigrant-managed agricultural 
lands: a case study from Manu Biosphere Reserve, Peru. 
Tropical Conservation Science 15: 1–18.

Silva, G.K.V.P.T., Mahaulpatha, W.A.D., de Silva, A. (2019): 
Amphibian abnormalities and threats in pristine ecosystems in 
Sri Lanka. Journal of Threatened Taxa 11(15): 15004–15014.

Stuart, S.N., Chanson, J.S., Cox, N.A., Young, B.E., Rodrigues, 
A.S., Fischman, D.L., Waller, R.W. (2004): Status and trends 
of amphibian declines and extinctions worldwide. Science 
306(5702): 1783–1786.

Taylor, B., Skelly, D., Demarchis, L.K., Slade, M.D., Galusha, D., 
Rabinowitz, P.M. (2005): Proximity to pollution sources and 
risk of amphibian limb malformation. Environmental Health 
Perspectives 113(11): 1497.

Accepted by Robin Suyesh

https://www.iucnredlist.org/

