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ABSTRACT. Vehicular mortalities have a significant impact on wildlife, and pose a substantial 
threat to biodiversity. Several national highways (NH) bisect important reserve forest 
patches in India, resulting in severe habitat fragmentation. This study records snake 
mortalities between from June 2019 to November 2019, on State Highway 21, covering a 
ca.80km stretch adjoining the Vazhachal forest division. A total of 18 species belonging 
to five families and 18 genera were recorded. The families are Uropeltidae with one 
genus (1 sp.), Pythonidae with one genus (1 sp.), Colubridae with 11 genera (11 spp.), 
Elapidae with 3 genera (3 spp.) and Viperidae with 2 genera (2 spp.). Of these, three are 
endemic to Western Ghats, one species is near threatened, one species is vulnerable, and 
one species is listed as endangered. This region is a potential habitat to endemic species, 
and also home to many faunal species. Hence, a lower speed limit would be advisable to 
protect wildlife and mitigate future threats.
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Introduction
Road networks and vehicular traffic play a 
crucial role in wildlife mortality (Plante et al. 
2019). Often, the highways pass through the 
protected forest zones which affect the native 
fauna’s movement and survival (Shepard et al. 
2008). Subsequently, the studies from across 
the globe have been highlighting the adverse 
impacts of the road networks on wild animals, 
and the consequent mortality across inverte-
brates and higher vertebrates (Fahriget al. 1995; 
Clarke et al. 1998; Mackenzie et al. 2001; Erri-
tzoe et al. 2003).

The Western Ghats harbours about 30% of 
India’s biodiversity, and is one of the 34 bi-
odiversity hotspots of the world (Rodgers & 

Panwar 1988, Mittermeier et al. 2005). A total 
of 193 species of reptiles have been document-
ed from the Western Ghats (Srinivasulu et al. 
2014). In India, there is a dearth of informa-
tion on vehicular mortalities of wildlife, and its 
ecological implications (Sundar 2004). Hence, 
small-scale investigations have been carried out 
on the road mortality of organisms ranging from 
soil invertebrates to amphibians, reptiles, birds, 
and mammals (Gokula, 1997; Vijayakumar et 
al. 2001; Boominathan et al. 2008; Bhupathy et 
al. 2011; Santhoshkumar et al. 2017; Prakash & 
Karthik 2020). Therefore, the present study at-
tempts to record snake mortality on State high-
way 21, adjoining the Vazhachal forest division. 
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Materials and Methods
Study area. The sampling was performed on State 
Highway 21 (SH 21), covering an 80 km stretch, 
which passes through Vazhachal forest division 
(Fig. 1). The Vazhachal forest division spans 
414 km2 and includes five forest ranges (Athi-
rapally, Charpa, Kollathirumedu, Sholayar, and 
Vazhachal), all of which are located on either 
side of SH 21. The temperature ranges from ca. 
23 °C to 31 °C, and the elevation varied from 
200 m to 1300 m asl. The heaviest rainfall typi-
cally occurs in the months of June and July, and 
the habitat type is mostly tropical wet evergreen 
forests, tropical semi-evergreen forests, and 
tropical moist deciduous forests. The forest di-
vision and either side of highway road is rich in 
floral and faunal diversity (Bachan, 2010)

Methods. The road mortality survey sampling 
was performed between from June 2019 to 
November 2019, on the road stretch of SH 21 
(Fig. 1). The study followed the fortnight sam-
pling method in Boominathan et al. (2008), and 
the vehicle driving method followed Das et al 

(2007). A total number of sampling days were 
48(N = 48), and each survey covered aca. 50 km 
stretch. Thus, the sampling was carried out over 
a ca. 2400 km, and was a two-man effort. Fur-
thermore, the survey was carried out through re-
serve forests (Athirapally to Malakkapara) and 
human settlements (Chalakudy to Athirapally). 
The sampling was restricted to snake-mortali-
ties, and observations were made during morn-
ings (0700–1000 h) and late evenings (1600–
1800 h). While sampling, the road carcasses 
were examined and identified to the species lev-
el using available literature (Daniel 2002). Also, 
the dead carcasses were removed from the road 
to avoid multiple counts, and photographs were 
taken for documentation. Apart from that, the 
survey collected the following variables: family 
name, species name, observed individuals, ven-
omous or non-venomous, conservation status 
(IUCN & endemic). The location of each road 
kill was marked with a GPS and mapped (Fig. 
1).The study did not involve collecting any sam-
ples for preservation or lab purposes.

Table 1. The road-kill observation on the Chalakudy to Valparai State Highway (SH 21) through the Vazhachal 
Forest Division.

S. No. Family Species Name # Indi. Venomous /Non-Venomous IUCN status

1 Uropeltidae Rhinophistravancoricus* 1 N-V EN

2 Phythonidae Python molurus 3 N-V NT

3

Colubridae

Ahaetullaisabellina 2 M-V LC

4 Rhabdophisplumbicolor 4 V NA

5 Amphiesmastolatum 2 N-V NA

6 Oligodonaffinis* 1 N-V LC

7 Ptyas mucosa 2 N-V NA

8 Boiga trigonata 1 M-V NA

9 Coelognathushelenamonticollaris 1 N-V NA

10 Dendrelaphis tristis 5 N-V NA

11 Fowlea piscator 3 N-V NA

12 Hebiusbeddomei* 1 N-V LC

13 Lycodonaulicus 1 N-V LC

14

Elapidae

Najanaja 2 V LC

15 Bungarus caeruleus 3 V NA

16 Ophiophagus hannah 3 V VU

17
Viperidae

Hypnalehypnale 1 V LC

18 Daboia russelii 3 V NA
# N-V denotes non-venomous, V denotes venomous, M-V denotes mildly venomous, * indicates the species endemic to the Western Ghats.
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Figure 1. Map showing surveyed highway SH 21 road lane with carcass sighting locations.

Results 
Over 48 sampling days, and approximately 2400 
km, the study recorded road-kills of 18 species 
of snakes belonging to 18 genera and five fam-
ilies (Table 1). A total of 39 freshly killed in-
dividuals were observed during the sampling 
hours, of which a few are locally endemic. Of 
these, six (33.33%) species are venomous; two 
(11.11%) species are mildly venomous, and ten 
(55.55%) species are non-venomous (Table 1). 
However, in comparison to other family mem-
bers, the family Colubridae is relatively abun-
dant (11 spp. and 23 individuals), followed by 
families Elapidae (3 spp. and 8 individuals), Vi-
peridae (2 spp. and 4 individuals), Pythonidae 
(1 sp. and 3 individuals) and Uropeltidae (1 sp. 
and 1 individual). However, the species Den-
drelaphis tristis and Rhabdophis plumbicolor 
had the highest carcass rate among the 39 indi-
viduals. Furthermore, the snake species Hebius 
beddomei, Oligodon affinis and Rhinophis tra-
vancoricus are endemic to the Western Ghats. 
Based on the IUCN Red-list categories (2021), 
one endangered (Rhinophis travancoricus), one 
near threatened (Python molurus) and one vul-
nerable species (Ophiophagus hannah) were 

also recorded. The species Rhinophis travan-
coricus and Oligodon affinis are highly elusive 
and rare (Srinivasuluet al. 2014). Also, the spe-
cies Ophiophagus hannahislisted in schedule II 
category (acc. WPA 1972) and appendix II (acc. 
CITES). Therefore, negligence in enforcing 
conservation measures is also impacting con-
servation priority species such as Ophiophagus 
hannah.

Discussion
Vijayakumar et al. (2001) have observed a total 
of 49 individuals during a road kill survey, in 
which most of carcasses fall in the family Colu-
bridae (n = 22). The present study observations 
corroborate the observations made by Vijayaku-
mar et al. (2001). Snakes play an intrinsic role 
in nature, particularly in food webs and other 
ecological aspects (Andrews & Gibbons 2005). 
This study highlights a few critical factors that 
threaten animals: (a) people’s ignorance about 
lower vertebrates, (b) feeding wild animals, 
and (c) food garbage thrown in roadside bushes 
(Spellerberg 2002). Tourists throw food trash on 
the roadside, attracting rodents and other small 
animals. Snakes, while chasing these prey end 
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Figure 2. A) Ophiophagus hannah, B) Rhinophis travancoricus, C) Oligodon affinis, D) Hebius beddomei, E) 
Fowlea piscator.

up as road-kill (Secco et al. 2014). Snakes are 
also known to be poikilothermic. Therefore, 
to regulate their body temperatures, the snakes 
tend to move towards tar roads for heat, and end 
up getting run over.

Conclusion
Over one hundred million snakes have been 
killed in the United States by vehicles, and this 
is attributed to snakes resting or coiling on the 
roads for heat (Rosen & Lowe 1994). In India, 
there are numerous road lanes running through 
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protected zones, which cause a significant effect 
on wildlife fauna (Baskaran and Boominathan 
2010). Emphasising the importance of con-
servation of lower vertebrates, here is a small 
attempt to quantify snake mortality on roads. 
To mitigate the impact of vehicle mortality on 
wild animals, these road lanes should be mon-
itored prudently, along with strict guidelines to 
protect wild animals (Karthik et al. 2018). The 
results indicate that such stretches need strict 
guidelines on vehicle movements, with vehicle 
speeds on the highways that passes through the 
forests being limited to 30 km per hour. Also, 
speed mounds can be constructed at regular in-
tervals to ensure that speed limits are adhered 
to (Glista et al. 2009; Seshadri& Ganesh 2011), 
and signboards indicating wildlife crossing 
zones can be installed (Samson et al. 2016; 
Prakash & Karthik 2021).
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