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Abstract

A common cause of unnatural death in marine organisms is entanglement in derelict fishing gear and other marine debris.
Such incidents involving marine birds, mammals, turtles and fish are regularly reported. However, few documented cases
of entangled sea snakes (Hydrophiinae) exist. This report details the findings of a dead yellow sea snake (Hydrophis
spiralis) in the northwestern Bay of Bengal. The sea snake was found with a section of fishing net mesh constricting
its neck, causing damage to the underlying tissue and exposing the muscle. The twine was located anterior to the
stomach, and necropsy revealed no food in the stomach or intestines. This is the first recorded case of sea snake
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Globally, the amount of plastics and other anthropogenic
debris is increasing rapidly in the world’s oceans (Eriksen
et al, 2014; Claro et al,, 2019). This increase is largely
attributed to fishing activities (Ribic et al., 1997; Gregory,
2009; Ryan et al., 2009), river runoffs (Lebreton et al.,
2017; Ryan, 2018), and shipping activities (Culin and Bieli¢,
2016; Thushari and Senevirathna, 2020). Additionally,
many recreational activities, such as tourism, boating, and
swimming, generate plastic debris that is either discarded
directly into the sea or reaches the sea through waterways
(Rees and Pond, 1995; Van Cauwenberghe et al., 2013).
From areas of accumulation, anthropogenic debris is trans-
ported in large quantities to oceanic waters by convergent
currents (Davison and Asch, 2011; Choy and Drazen, 2013;
Lusher etal,, 2013).

The United Nations Environment Programme (UNEP)
and the European Commission have adopted the widely ac-
cepted definition of marine debris as “any persistent, man-
ufactured or processed solid material discarded, disposed
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or abandoned in the marine and coastal environment” and
have labelled the issue as “an escalating environmental
problem” (Werner et al.,, 2016). A major constituent of
marine debris is plastic, which is considered hazardous
waste and adversely impacts marine organisms worldwide
(Rochman et al,, 2014). This issue is becoming increas-
ingly alarming and poses a significant threat to the health
of marine ecosystems (Derraik, 2002).

The growing use of plastics worldwide due to their
advantageous characteristics, such as strength, durabil-
ity, light weight, portability, and affordability, has led to
an increase in their disposal into the environment (Laist,
1987). Consequently, the environmental impacts of plas-
tics, particularly in marine ecosystems, continue to worsen,
necessitating urgent global action to mitigate this escalat-
ing problem.

The increasing presence of anthropogenic debris in
marine environments has resulted in a growing number of
documented cases of marine species ingesting or becom-
ing entangled in marine debris. The first comprehensive
list of impacted species was compiled by Laist (1997), who
reported that a total of 267 species had been affected by
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plastic debris. Among these, 135 species, including sea tur-
tles, marine mammals, and seabirds, were found to have
become fatally entangled in marine debris. However, it is
challenging to determine whether these animals died due
to entanglement while the gear was still in use or after it
had been discarded. The problem of lost fishing gear, of-
ten referred to as “ghost fishing”, appears to be increasing,
which coincides with the shift towards more durable, non-
biodegradable gear (Carr and Harris, 1997). A review by
Kiihn and Van Franeker (2020) provides further evidence
of this trend, finding that 914 species have been affected
by marine debris. Their review only included cases where
discarded debris caused harm, excluding incidents involv-
ing active fishing gear. Of these 914 species, 354 were
affected by entanglement, including marine birds, turtles,
fish, invertebrates and even two species of sea snakes -
Hydrophis elegans and Hydrophis major.

In this context, entanglement refers to the snagging,
wrapping, or trapping of marine animals’ body parts in
abandoned fishing gear, leading to unintended injuries
or fatalities (Wallace, 1985). Sea snakes are particularly
vulnerable to bycatch in trawl fisheries. As air-breathing,
venomous animals, they are at risk of drowning or being
killed by the crew when caught as bycatch (Heatwole, 1997;
Milton, 2001; Udyawer et al., 2016). These threats collec-
tively emphasise the significant impact that discarded and
lost fishing gear has on marine biodiversity. In addition to
entanglement and by-catch, marine debris, especially plas-
tics, is a growing threat to sea snakes such as Hydrophis
spiralis, leading to entrapment, restricted movement and
suffocation (Law et al., 2020). Moreover, sea snakes may
accidentally ingest plastics while foraging, causing internal
damage or blockages (Wilcox et al., 2018). The accumu-
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lation of marine debris also affects prey availability, de-
grades ecosystem health, and increases the vulnerability
of sea snakes (Gall and Thompson, 2015). The present
study aims to report the first documented case of a dead
sea snake found entangled in fishing gear in Indian waters.
Further, this study highlights the impact of ghost fishing on
marine biodiversity, emphasising the need for sustainable
fishing practices, improved management of discarded gear,
and increased awareness to mitigate risks to vulnerable
marine species.

The sea snake was observed during a routine fishing
operation by a 34 m Fish trawl operated by MFV Matsya
Shikari owned by the Fishery Survey of India (Ministry of
Fisheries, Animal Husbandry and Dairying, Government of
India) on 19th November 2020 in the Northwestern Bay of
Bengal (Lat. 19°09.2'N/Long. 84°56.1'E, Figure 1). The en-
tangled sea snake was found dead upon collection and was
transported to a shore laboratory for further examination.

According to the International Union for Conservation
of Nature (IUCN) Red List, Hydrophis spiralis is currently
classified as Least Concern (LC), based on its wide distribu-
tion and the absence of major threats causing significant
population decline. However, even species listed as Least
Concern may still be impacted by-catch in fisheries, habitat
degradation, and marine pollution, including plastic debris
and ghost nets (Elfes et al., 2010). Emphasising its con-
servation status highlights the urgency of addressing the
growing threats. The snake exhibited a yellowish dorsal
side and whitish underbelly, with black bands encircling
the body that fused dorsally and narrowed laterally. It
had seven maxillary teeth behind the fangs, a rostral tip
that was pointed and protruding downwards, smooth, and
overlapping body scales, and two supralabial scales. Based
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Figure 1. Map of the northwestern Bay of Bengal, India, showing where Hydrophis spiralis was found on 19th November

2020 (Lat. 19°09.2'N/ Long. 84°56.1'E).
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Figure 3. Hydrophis spiralis head with entanglement removed, with a 1.4 cm wooden spike pinned in the wound.

on these characteristics, the individual was identified as
Hydrophis spiralis, using the identification keys provided
by Karthikeyan and Balasubramanian (2007) and Rezaie-
Atagholipour et al. (2016).

The specimen was a male, with a snout-vent length of
152 cm and a weight of 850 grams (Figure 2). The snake
was entangled in a piece of fishing net, with a 30 cm long
and 2 mm thick fishing twine cutting into its skin. During
the removal of the fishing twine, it was observed that the in-
ternal diameter of the constricting mesh was smaller than
the diameter of the snake. This constriction had caused sig-
nificant skin abrasion, resulting in extensive keratinisation
ofthe epidermis. The affected area consisted of four epider-
mal layers: a highly keratinised temporary layer, a corneal

layer, an intermediary zone, and a basal layer (Kardong,
2015). The injury had damaged the tissue, exposing the
underlying muscle. The fishing twine was positioned an-
terior to the stomach, and a necropsy revealed that the
stomach and intestines were empty, suggesting that the
constriction may have impeded food passage. Additionally,
a thin wooden spike, measuring 1.4 cm, was found embed-
ded in the muscle at the wound site during the removal of
the twine (Figure 3).

Several studies on various aspects of marine sea snakes
have been carried out in different regions of Indian wa-
ters, including Gujarat (Chandrasekar et al., 2018), Goa
(Lobo et al., 2004; Lobo et al., 2005; Padate, 2009), Ker-
ala (Palot and Radhakrishnan, 2010), Odisha (Murthy and
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Rao, 1988), and Tamil Nadu (Murthy, 1977; Lobo, 2006;
Karthikeyan and Balasubramanian, 2007; Karthikeyan et
al,, 2008; Muthukumaran et al,, 2015). However, this study
represents the first record of a sea snake (Hydrophis spi-
ralis) entangled in derelict fishing gear in Indian waters.
Similar incidents involving terrestrial and semi-aquatic
snakes being entangled in mesh netting and other plas-
tic debris have been reported elsewhere (Udyawer et al.,
2013).

The origin of the fishing net involved in the entangle-
ment remains unknown. Based on the appearance of the
twine and knots (Figure 2), it is likely that the net was
indeed a type of fishing net. It is also unclear whether
the net was active, passive, or abandoned at the time of
entanglement. As evidenced by the lack of deterioration
of the sea snake specimen, it is likely that it died not long
before being caught in the trawl by MFV Matsya Shikari.
This suggests that the snake may have died due to either
starvation, caused by the constricting net, or drowning in
the trawl Hydrophis spiralis is known to inhabit sandy and
muddy bottoms in up to depths of 50 metres, and its diet
consists of burrowing animals (Sherratt et al,, 2018). It
is unlikely that a sea snake would become entangled in
a piece of net freely floating in the water current. Instead,
the snake could have become ensnared during hunting or
another instinct-driven manoeuvre, if the net was lying on
the seabed or caught amongst rocks. It is possible that in
its efforts to escape, the net tightened around the snake’s
body, leading to the wound observed. Alternatively, the
snake could have become entangled in an active trawl or
passive gillnet, which later ruptured, leaving behind the
smaller piece of net in which the snake was found. An-
other possibility is that the snake, after becoming caught
in a fishing net, was cut free by a fisherman but not en-
tirely released from the section of the mesh in which it was
caught.

Although sea snakes are noted as being “gentle, inoffen-
sive creatures reluctant to bite, unless provoked” (Guinea,
1994; Heatwole and Cogger, 1994; Toriba, 1994; War-
rell, 1994; Chandrasekar et al., 2018; Fuehrer et al., 2020;
Udyawer et al,, 2021), when caught in a net, the sea snake
is most likely to be trapped in the head region, while trying
to escape and needs to be physically removed (Manupriya,
2019). This can result in the sea snakes becoming injured
and stressed, and therefore more likely to attack. This
means the fishermen are the most at-risk population for
sea snake bites when trying to remove them from their
nets (Fuehrer et al.,, 2020; Udyawer et al., 2021). In vari-
ous locations, fishermen have developed techniques for the
safe management of sea snakes, be this to remove the sea
snakes from bycatch or when targeting them for their skin,
organs and meat (Herre, 1942; Dunson, 1975; Udyawer
etal, 2016). In India, marine snakes are conserved un-
der the Schedule IV of Indian Wildlife (Protection) Act,
1972 (Padate et al., 2009; Ganesh et al., 2019) and fisher-
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men can learn how to handle sea snakes to remove them
safely, cutting the line if required (Reid and Lim, 1957) and
throw them back into the sea, although some fishermen
will kill the sea snakes to reduce the risk of injury to them-
selves (Milton, 2001; Udyawer et al., 2016; Ganesh, 2019;
Manupriya, 2019). In the case discussed here, there were
no injuries, except those caused by the entanglement and
subsequent starvation.

Plastic ingestion and entanglement deleteriously affect
marine food webs. In particular, when sea snakes and other
marine organisms ingest plastic debris, the material accu-
mulates in their tissues. Predators that feed on contami-
nated prey may subsequently ingest plastics themselves,
a phenomenon known as trophic transfer (Farrell and Nel-
son, 2013). Furthermore, plastics and associated toxins
can accumulate and biomagnify across multi-trophic lev-
els, affecting the health, survival and reproductive success
of many marine wild species. This hurts marine ecosys-
tems by altering the predator-prey relationships (Wright
etal, 2013). Ultimately, such biomagnifying transfer desta-
bilises the food web structure, leading to cascading effects
that threaten the overall resilience and productivity of ma-
rine environments.

A final factor it is important to consider that if the sea
snake had not been caught by the MFV Matsya Shikari, its
weakened state from exhaustion and lack of food would
have made it an easy target for predators. If consumed by
a predator, the plastic twine around the snake’s neck could
have posed a significant threat to the predator, further
emphasising the broader impacts of marine debris on the
food web and marine ecosystem health.

The present study reports the first documented case of
asea snake (Hydrophis spiralis) found dead due to entangle-
ment in derelict fishing gear in Indian waters. The incident
highlights the severe threats posed by discarded and lost
fishing gear to marine wildlife, including sea snakes, which
are particularly vulnerable as bycatch in fisheries. The en-
tanglement not only caused physical injuries to the snake
but likely led to starvation and eventually death. This case
underscores the urgent need for better management of
abandoned fishing gear and the implementation of mitiga-
tion measures such as gear markings to identify lost equip-
ment, ghost net retrieval programs, and fishers’ awareness
training to minimise by-catch and entanglement incidents.
Proper training for fishermen on the safe handling and
release of bycatch, along with conservation measures to
protect sea snakes, which are safeguarded under the In-
dian wildlife laws, is crucial. Additionally, reducing marine
pollution and promoting sustainable fishing practices are
essential steps to mitigate the negative impacts of ghost
nets and support the conservation of marine biodiversity.
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