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he Mugger or Marsh Crocodile (Crocodylus palustris) has

a wide distribution from Iran to the Indian Subcontinent,
Bangladesh, and Sri Lanka (Bors et al. 2024). Legally pro-
tected in India, it is recognized as a Schedule I species under
the Indian Wildlife Protection Act 1972, amendment 2023
(Government of India 2024), and is listed as Vulnerable (VU)
on the IUCN Red List of Threatened Species (Choudhury
and de Silva 2013). One of the most adaptable crocodilian
species in southern Asia, Muggers are known to frequent areas
altered by human activities (de Silva and Lenin 2010).

Crocodilian nesting ecology and breeding behaviors
are subjects of scientific interest (Greer 1970; Murray et al.
2020). Multiple publications address aspects of nesting ecol-
ogy (e.g., Brazaitis and Watanabe 2011; Grigg and Kirshner
2015), including information on the breeding ecology and
biology of Muggers (Whitaker and Whitaker 1984) in cap-
tivity (Yadav 1969; Whitaker 1974; Reddy 1978; Lang et al.
1986, 1989; Desai et al. 2022) and in nature (Mobaraki et al.
2013; Vaghashiya et al. 2018, 2020). Other reports address
crocodilian abnormalities and congenital anomalies (e.g.,
Webb and Messel 1977; Singh and Sagar 1992; Wu et al.
2000; Huchzermeyer 2003; Vyas 2018; Sierra Serrano et al.
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Figure 1. An adult Mugger Crocodile (Crocodylus palustris) crossing the
road to enter the Laldhori Wetland in Bhavnath, Junagadh, Gujarat, India.
Photograph by Pranav Vaghashiya.
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2024). We herein present a report on congenital anomalies
observed in freshly hatched Mugger Crocodiles.

Since 2016, Patel et al. (2019) have been studying the
reptilian fauna of the Girnar Wildlife Sanctuary (GWYS) in
Gujarat, India, and regularly monitoring a small population
of Mugger Crocodiles (Vaghashiya et al. 2018, 2020). The
sanctuary comprises several permanent and ephemeral bod-
ies of water of varying sizes that provide breeding habitat for
the small Mugger population (Vyas et al. 2024). We herein
present new information on the population in the Laldhori
Wetland, Bhavnath, Junagadh, Gujarat, India (21.536767,
70.503650).

At 2345 h on 5 April 2023, we encountered a 2.5-m long
Mugger as it emerged from a nearby forest rivulet and crossed
a tar road in the direction of a dry channel at Laldhori,
Bhavnath, Junagadh (Fig. 1). Obviously in search of a suit-
able nesting site it kept trying to dig a pit in the sandy patches
on the banks of Laldhori Wetland, presumably a female
intent on building a nest. We also noted that the animal
lacked the right forelimb (Fig. 2). We subsequently encoun-
tered the same female returning to the same spot during late
evenings on the three following nights, each time attempting

Figure 2. A female Mugger Crocodile (Crocodylus palustris) without a right
front limb searching for a suitable nesting site at the Laldhori Wetland,
Bhavnath, Junagadh, Gujarat, India. Photograph by Pranav Vaghashiya.
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with some difficulty to dig a nest without a forelimb. We also
noted other muggers leaving the wetlands and migrating to
downstream areas during the day, but were able to confirm
movements of this particular Mugger by tracing its footprints
(verifiably the left forelimb) and tail marks between the wet-
lands and downstream pools.

On 12 June 2023, we encountered the same Mugger
excavating fresh hatchlings from the nest (Fig. 3) located on
a small rivulet almost a kilometer away from the Laldhori
Wetlands (21.531103, 70.498422) (Fig. 4). This site is close
to human habitation and also serves as a dumping ground for
domestic garbage through which the female Mugger had to
maneuver in order to uncover the hatchlings. She then trans-
ported them in her mouth to a nearby pool (Fig. 5), making
eight trips to transport 14 hatchlings about 4 m from the nest
pit to the closest pool of water, completing the entire task in
95 min. Most of the hatchlings were active and healthy, but
one was missing a tail (Fig. 6). We were unable to determine
clutch size or the percentage of eggs that successfully hatched.
We also were unable to track the female’s subsequent activity
and whether the hatchlings dispersed from the nesting area
by getting washed away from subsequent rains and flooding.

Parental care has been well documented in crocodilians
(e.g., Cott 1971; Ferguson 1985; Grigg and Kirshner 2015),
including Muggers (Whitaker and Whitaker 1984; Lang et
al. 1986; Mobaraki et al. 2013). The present observation
supports the earlier studies of Vaghashiya et al. (2018), as
Muggers locate nests in response to vocalizations from hatch-
lings within the eggs, assist hatchlings in emerging from eggs,
carry them to water, and guard them (Vaghashiya et al. 2020).

Inorganic matter like that found around the nest could
help maintain the nest’s temperature and retain moisture.
Such environmental factors play a significant role in the
growth of embryos and influence the sex of many oviparous
reptilian species, including crocodiles (Ferguson and Joanen

1982; Lang et al. 1989).

REPTILES & AMPHIBIANS e 32:¢22290 « 2025

Figure 4. Google Earth® map showing the path taken by a female Mugger
Crocodile (Crocodylus palustris) without a right front limb between the
Laldhori Wetland on the edge of Girnar Wildlife Sanctuary, Gujarat,

India, and the nesting site in a garbage-dumping area about 1 km away.

The missing forelimb of the female also is noteworthy.
Tetrapod vertebrates that lose an appendage find it hard to
walk and even more challenging to excavate a nest, as noted
in this instance. She might have selected a garbage-dumping
area, available only near anthropogenic landscapes, as a rela-
tively easier environment for nesting. This nesting site was an
“intermediate” type, partly hole and partly mound (Stevenson
2019) correlated to habitat (Neill 1971; Campbell 1972),
presumably selected by this female due to a physical disability.

Several factors (fights, predation, accidental injury, or
congenital defects) can cause the loss of appendages in rep-
tiles (Grossmann et al. 2024). Although we do not know the
actual reason behind the loss of this female’s limb, she obvi-
ously survived in nature without a right forelimb. Reports of
road and railway incidents recorded in the study area (Vyas et
al. 2023) suggest that this female might have been a victim of
a vehicular encounter. Regardless, reports document handi-
capped Muggers surviving and functioning both in captivity
(Vyas 2014) and in nature (Vyas 2019; this report).

The hatchling without a tail is almost certainly the result
of a congenital abnormality known as anury or acaudia (i.e.,
the absence of a tail). Crocodilian embryos incubated under
suboptimal conditions, particularly high temperatures, can
hatch with severe deformities, including the lack of a tail
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hindlimb (right). Photographs by Pranav Vaghashiya.

Figure 3. A female Mugger Crocodile (Crocodylus palustris) excavating a hatchling from a nest in a garbage-dumping site (left) and a hatchling near her right
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Figure 5. A female Mugger Crocodile (Crocodylus palustris) carrying a
hatchling in her mouth. Photograph by Pranav Vaghashiya.

(Huchzermeyer 2003). The intermediate-type nest might
have resulted in the uppermost eggs being affected by high
temperatures that resulted in a tailless hatchling. Healthy
tailless Estuarine Crocodile (C. porosus) hatchlings have
been produced in wild nests in India and Australia, suggest-
ing a genetic basis for the deformity (Kar and Bustard 1982;
Webb and Manolis 1989). Huchzermeyer (2003) reported
tailless Nile Crocodile (C. niloticus) and Dwarf Crocodile
(Osteolaemus tetraspis) hatchlings, and Vyas (2020) found an
adult tailless Mugger in a wild population in the Vishwamitri
River. Although the cause in this case is unknown, this
appears to be the first record of hatchling anury in a Mugger.
Abnormalities and congenital anomalies have been
recorded in captive (Singh and Sagar 1992) and wild popula-
tions (Vyas 2018) of Muggers, and a number of reports have
documented similar defects in various species of crocodilians,
including Crocodylus niloticus, Gavialis gangeticus, Osteolaemus
tetraspis, Alligator mississippiensis, C. porosus, C. johnsoni, C.
moreletii, and C. acutus (Webb and Messel 1977; Singh and
Bustard 1982; Wu et al. 2000; Huchzermeyer 2003; Sierra
Serrano et al. 2024), most in captive stocks. However, not
all malformations are congenital, some can result from the
exposure of embryos to environmental stressors (Seifer 2008).
Congenital anomalies have been reported in many
groups of reptiles, including crocodilians (Ferguson 1985),
turtles (Huchzermeyer 2003; Bell et al. 2006; Vyas 2012),
and snakes (Huchzermeyer 2003; Sant’/Anna et al. 2013).
Congenital defects in reptiles have received little interest and
largely have been considered mere curiosities rather than top-
ics of ecological importance. However, in the context of an
increasing number and intensity of threats to biodiversity,
data on birth defects in wildlife could be important for evalu-
ating the health of populations and pollution of ecosystems.
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Figure 6. A hatchling Mugger Crocodile (Crocodylus palustris) without a
tail (an example of congenital anury). Photograph by Pranav Vaghashiya.
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