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ABSTRACT 
 

We recorded 477 snake by-catches belonging to seven species (Acrochordus granulatus, Hydrophis spp., Naja 
naja, Cerberys rynchops, Enhydris enhydris, Fowlea piscator, Atretium schistosum) representing four families 
(Acrochordidae, Homalopsidae, Elapidae, Natricidae). Gill net type 1 contributed to the most of the by-catches 
225 (47.1%), while cast net did not record any snake by-catch. Acrochordids (29.1%), Homalopsids (17.4-
28.3%) and a Natricid Fowlea piscator (21.6%) were highly represented in by-catches, while others were scarce-
ly (0.02-1.6%) present. In this coastal lagoon, more by-catches were present in the inland fringe (61.6%) of the 
lake than the coastal fringe (38.3%). Dead snakes (67%) were recorded more in fishing gears as by-catches, than 
live ones (33%). We recommend suspending gill net usage during snake breeding season to reduce snake deaths 
and deploying anti-poaching squad in major fishing centres to release entangled snakes soon before death. For 
the first time, we documented, large-scale mortalities of snakes as by-catches in non-marine wetlands of India, 
mirroring results of studies done in Cambodian and Vietnamese wetlands.  
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INTRODUCTION  
 

While biodiversity loss due to urbanization and habitat 
decline are sweep-shot problems affecting all life forms, 
some species are predisposed to be affected by direct 
anthropogenic threats (Elmqvist et al., 2015). Snakes 
are one such animal that face extensive human persecu-
tion all over the world (Bonnet et al., 1999) and are 
undergoing population declines (Reading et al., 2010). 
India is home to 370 snake species and is the second 
most populous country in the world (Uetz et al., 2026). 
Thus human-snake conflicts are bound to happen fre-
quently. Anthropic snake killings out of fear are deci-
mating their populations significantly. By-catches that 
refer to non-targeted animals getting entangled in nets 
and traps laid out for other (targeted), commercially 
utilized organisms, are another threat to wildlife, deci-
mating their populations (Gunasekaran et al., 2024). 
Snakes extensively get killed in by-catches (Milton, 
2001).  
 In Indian context, most of the studies on snake 
by-catches were on the marine snakes (Hydrophiinae) 
and not on brackish or freshwater species. The few 
studies that exist on Indian aquatic snake ecologies 
barely throw enough light on one or two species among 
those featured here. Auffenberg (1980) studied one spe-
cies (F. piscator) in the large inland waterbody of Keo-
ladeo Ghana in northwestern India. Das (2013) studied 
the snake population declines in the Sunderbans Delta 
West Bengal, India while Rahman et al. (2014) studied 
the synecology and resource partitioning of sympatric 
homalospid snakes in the adjacent Bangladesh. The one 
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study from Odisha, by deSouza (2017) showed the pop-
ulation dynamics of Cerberus rynchops. While we have 
some data on by-catch mortalities of snakes in India, 
they are exclusively only on the marine species (Dsouza 
et al. 2021; Dsouza & Rao, 2021; Rao et al. 2021; 
Ganesh et al., 2026). But understandably, fishing is an 
activity that is widely carried out even in inland wet-
lands (Gupta et al., 2016). For the first time, we here 
furnish data on snake by-catches and consequent killings 
from one such large wetland in eastern India – the Chili-
ka Lake.   
 

MATERIALS AND METHOD  
 

Field Surveys: Field sampling was carried out by the 
team in Chilika Lake between October 2022 and Octo-
ber 2024. We accompanied fishermen communities dur-
ing their extensive fishing activities that are regularly 
carried out, as they operate along the western (inland) 
and eastern (coastal) fringes of the lagoon. They deploy 
both mechanized and non-mechanized boats and fishing 
vessels and use many fishing gears such as several types 
of nets and traps for fishing (Mohanty et al., 2008). We 
selected four study sites (Balugaon (19°44′N, 85°13′E) 
and Mangalajodi (19°54′N, 85°26′E) in northern and 
southern ends of the inland / western fringe and Rambha 
(19°31′N, 85°06′E) in northern and Satpada (19°40′N, 
85°26′E) in southern ends of the coastal / eastern fringe. 
We visited every fishing centre frequently and regularly 
to check on the snakes present in their nets as by-
catches. Every time, we were notified by the fishermen 
of the snake entanglement, we visited the spot to recover 
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the snake and identify the same. We retrieved live 
snakes carefully from the entanglement of nets; dead 
and dying ones that were taken out of the net by fisher-
men were included for the data and were identified up 
to species level where possible. Upon finding snakes, 
we noted down their species names, if live or not, ma-
turity levels, sex where known and any other special 
remarks.  
 

Data Analyses: We collated and compiled the raw 
data collected during field visits and categorized them 
as per the following variables: (i) snake species, (ii) 
net type, (iii) sample-site that was again subdivided in 
inland and coastal sites and lastly (iv) dead vs. live 
snakes. All sightings were represented in disaggregat-
ed fashion honoring the aforesaid classification. Fur-
thermore, we built graphs to depict the patterns of non-
random data distributions. A density plot conveying 
the relationship between snake entanglement frequen-
cies vs. those documented alive vs. dead and in coastal 
vs. inland sites was also generated. Both the graphs 
were generated using R studio (Allaire, 2012). Map 
was generated using GIS approaches.    
      

Study Area: Chilika lake (Fig. 1; 19°31′-19°54′N, 85°
06′-85°26′E) is the largest wetland in the country, situ-
ated in the eastern Peninsular India, in the Circar 
Coast, politically situated in Puri, Khordha and 
Ganjam districts of Odisha state (Sarkar et al., 2012). 
The lake extends upto 1,100 sq. km area and is a 
brackish water body with the western fringe predomi-
nating in freshwater and the eastern fringe predominat-
ing in saline water (Nayak et al., 2004). Being present 
in the coastal mudflats as a lagoon, the eastern fringe 
of the lake is situated in the intertidal zone, covered by 
mangrove forests. It is drained by nearly 52 distributar-
ies of Mahanadi River, notable of which are Bhargavi, 
Daya, Makra, Malguni and Luna. Salinity varies here 
spatially (west-east) and temporally (wet-dry seasons) 
ranging from 0 to 42 ppt (Ghosh et al., 2006). The area 
received both southwest (June-Sept.) and northeast 
(Oct.-Dec.) monsoons, with an average annual precipi-
tation of 1200mm, over 72 rainy days. Diurnal air tem-
perature ranges between 14°C to upto 40°C. The myri-
ad islets present here cover an aggregate area of > 220 
sq. km. While a good part of the lake is protected (e.g. 
Mangalajodi and Nalbana bird sanctuaries) that has 
over 300 water birds (Madhusmita, 2012). It was In-
dia’s first wetland to be covered in the Ramsar Con-
vention as a protected wetland in 1971 by the Govt. of 
India (Finlayson et al., 2020).    
 

Study Species: Aquatic snakes mainly formed the 
entire crux of this dataset, with the exception of one 
terrestrial snake. They belong to several families in-
cluding those that are marine (Acrochordidae, El-
apidae: Hydrophiinae), those that are brackish water-
dwelling (Homalopsidae) and then those that are fresh 
water-dwelling (Natricidae) ones. Among them, the 
marine elapids or sea snakes Hydrophis spp. 
(Hydrophiinae) are front-fanged venomous snakes, as 
is the one exception – the terrestrial snake – Naja naja. 
Brackish water snakes of the family Homalopsidae 
represented by the taxa Cerberys rynchops and Enhy-
dris enhyris are rear-fanged and mildly venomous, 
while the file snake Acrochordus granulatus and the 
freshwater Natricids represented by Fowlea piscator 
and Atretium schistosum are non-venomous. Snakes  
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encountered were identified upto species-level using 
standard literature (Daniel, 2002; Das, 2002; Whita-
ker & Captain, 2008; Ganesh et al., 2019).   

Figure 1. Study Area Chilika Lake showing general lo-
cation and sampling sites 

RESULTS 
 

We recorded a total of 477 snake by-catches in the 
four sampling sites, represented by seven snake spe-
cies (Table 1; Figs. 2-3). Area wise segregation rec-
orded 183 by-catches of snakes (38.4%) in the coastal 
fringes and 294 snake by-catches (61.6%) in the in-
land fringes. Segregated according to net types used, 
gill nets type 1 and 2 logged the highest numbers of 
225 (47.1%) and 115 (24.1%) respectively; followed 
by the trap net that logged 74 (15.5%) by-caches; 
followed by bamboo trap that had 31 (6.4%) by-
catches; and lastly the drag nets type 1 and 2 which 
had the least of all, of 18 (3.7%) and 14 (2.9%) by-
catches respectively. Cast net did not have any snake 
by-catch at all in any of the sites in any of the sea-
sons. Gill net type 1 was also the one that had all the 7 
species represented in by-catches, while others ranged 
from 5 to 6 species. The one additional species, Atrei-
tum schistosum was exclusively present in gill net 
type 1.  

 As regards mortalities of the snakes, more 

snakes were recorded as dead than live ones. While 
dead snakes topped upto 323 (67%), only half that 

number, i.e. 154 (33%) were seen alive, correspond-
ing to two-thirds: one-third ratio. This was so when 
calculated separately among the coastal and inland 

fringes respectively, viz., live 45 (9.4%) vs. 109 
(22.8%) and dead 138 (28.9%) vs. 185 (38.7%) 

snakes. Calculated species-wise, the break-up was as 
follows: Acrochordus granulatus 139 (29.1%), 

Enhyris enhydris 135 (28.3%), Fowlea piscator 102 
(21.6%), Cerberus rynchops 84 (17.4%), Hydropis 

spp. 8 (1.6%), Atretium schistosum 7 (1.4%) and last-
ly Naja naja 2 (0.04%). While the Acrochordids 

(29.1%) and Homalopsids (17.4-28.3%) were majorly 
represented in the by-catches, the Elapids (0.02-1.6%) 

were poorly represented, and the Natricids had spe-
cies that were both densely (21.6%) and poorly 

(1.4%) represented in the dataset. 
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Net types Snake species Coast L Coast D Inland L Inland D Total 

Gill net 1 

Hydrophis spp. 0 2 0 1 3 
Acrochordus granulatus 2 25 15 26 68 
Cerberus rynchops 0 3 0 31 34 
Enhydris enhydris 4 13 8 28 53 
Atretium schistosum 0 0 0 7 7 
Fowlea piscator 2 12 4 41 59 
Naja naja 0 0 1 0 1 

Gill net 2 

Hydrophis spp. 0 1 0 0 1 
Acrochordus granulatus 0 18 2 9 29 
Cerberus rynchops 2 10 4 6 22 
Enhydris enhydris 3 19 9 13 44 
Fowlea piscator 6 3 10 0 19 
Naja naja 0 0 0 0 0 

Drag net 1 

Hydrophis spp. 0 2 0 0 2 
Acrochordus granulatus 0 0 0 0 0 
Cerberus rynchops 1 1 4 1 7 
Enhydris enhydris 0 1 1 1 3 
Fowlea piscator 0 2 4 0 6 
Naja naja 0 0 0 0 0 

Drag net 2 

Hydrophis spp. 0 0 0 0 0 
Acrochordus granulatus 5 0 4 0 9 
Cerberus rynchops 0 1 0 0 1 
Enhydris enhydris 0 0 0 3 3 
Fowlea piscator 0 1 0 0 1 
Naja naja 0 0 0 0 0 

Bamboo trap 

Hydrophis spp. 0 0 0 0 0 
Acrochordus granulatus 1 0 4 0 5 
Cerberus rynchops 0 4 0 5 9 
Enhydris enhydris 0 6 5 0 11 
Fowlea piscator 1 0 4 0 5 
Naja naja 1 0 0 0 1 

Trap net 

Hydrophis spp. 0 2 0 0 2 
Acrochordus granulatus 13 0 15 0 28 
Cerberus rynchops 1 5 2 3 11 
Enhydris enhydris 1 7 3 10 21 
Fowlea piscator 2 0 10 0 12 
Naja naja 0 0 0 0 0 

  TOTAL 45 138 109 185 477 

Figure 2. Graphs depicting the data distribution across snakes, sampling sites and net types 

Table 1. By-catches of live (L) and dead snakes (D) seen in various types of nets, in Chilika Lake  
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DISCUSSION 

A multitude of studies were done on the conservation 
ecology of aquatic snakes, especially homalopsids in S.E. 
Asian countries, in Siamese Peninsula and Malesia 
(Brooks et al., 2007, 2009; Karns et al., 2002, 2005, 
2010; Murphy et al., 1998, 1999). Such studies focused 
mainly snakes of the genera Hypsiscopus (Karns et al., 
1996; Voris & Karns, 1996), Enhydris (Karns et al., 
2000; Zakky et al., 2022), Homalopsis (Arida et al., 
2024) and Cerberus (Chim & Diong, 2013; Herlambang 
et al., 2022; Bernstein et al., 2024). The above list is a 
mix of species that are freshwater, brackish water and 
marine water-dwelling species. These apart, the Acro-
chordid snakes have also been reasonably studied with 
respect to their ecologies in Australasia (Lillywhite & 
Ellis, 1994; Wangkulangkul et al., 2005; Pratt et al., 

Figure 3. Density plot showing the correlation between 
snake entanglement frequencies vs. those documented alive 

vs. dead and in coastal vs. inland sites 

Figure 4. By-catches of snakes in Chilika Lake (top left to 
bottom right): rainbow water snake (Enhydris enhydris), 

homalopsid snake species (Enhydris enhydris, Cerberus 
rynchops), olive keelback (Atretium schistosum), checkered 

keelback (Fowlea piscator), little file snake (Acrochordus 

granulatus) and spectacled cobra (Naja naja).   

2010). Many homalopsids including Indian ones are 
not that well-studied (Voris & Murphy, 2002; Mur-
phy, 2007; Murphy & Voris, 2014). However, in 
India, such studies especially conservation-oriented 
research works focusing on snakes in by-catches 
have not been conducted on any snakes apart from 
sea snakes.         
 This study that was done in the Chilika Lake 
has got an important bearing on the conservational 

importance of that wetland as such. A few aquatic 
snakes found in the Chilika Lake are important part 

of diet for migratory birds. Rarely even king cobra 
(Ophiophagus hannah) and Indian rock python 

(Python molurus) have also been known to get entan-
gled in nets in the studied sites viz., Balugaon and 

Rmbha (RS pers. obs.). Some 30 species of reptiles 
have been recorded in Chilika Lake (Murthy et al., 
1988). Conservation concerns have often been raised 

about the Chilika Lake for many decades now. Fish-
ing-mediated wildlife decline is evident in reduction 

in wetland bird numbers and other specialized pisciv-
orous fauna in the Chilika Lake ecosystem (Sekhar, 

2004). Human presence and extensive activities are 
major causes of conservation concerns in Chilika 

Lake. Pollution (Nag et al., 2020) and economic ex-
ploitation of fauna (Sekhar, 2004) are major anthro-

pogenic threats to Chilika Lake ecosystem (Kadekodi 
& Gulatti, 1999). Lot of amelioration steps 
(Kadekodi & Nayampalli, 2003) were taken to reme-

dy and rejuvenate pars of the Chilika Lake (Naik et 
al., 2007) which are leading to some extent of recov-

ery that still needs enhancements (Mohanty et al., 
2008). Carefully measured and well-moderated hu-

man footprints within the Chilika ecosystem was 
highlighted as vital move for its long-term protection 

(Dash & Balamurugan, 2024). We opine that educat-
ing fishermen here regarding safe release of such 

entangled snakes will likely relieve the unchecked 
mass mortalities of snakes happening here.    
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