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ABSTRACT

This study is about the diversity and distribution of venomous and non -
venomous snakes in Dharampur taluka of Valsad District situated in South
Gujarat. Dharampur located on the banks of the Dhamni River is known for
its dense forest cover. The data collected from the rescue register maintained
at Dharampur Range Office of the Gujarat Forest Department shows a total of
twenty different snake species of six different families. From the total
identified species, five species were venomous, two species were semi
venomous and remaining were non-venomous. The Colubridae family
dominate other families. Out of the six families identified, species belonging to
Colubridae (33.58%) dominated, which was followed by Elapidae (32.09%),
Pythonidae(22.12%), Viperidae(8.76%), Boidae(3.38%) and Typhlopidae(0.05%)
respectively. Three species of snakes i.e.Eryx conicus, Coelognathus helena,
Ramphotyphlops braminusssessed in this study are first reported occurrence in
Gujarat. Since no earlier reports related to the diversity of venomous and non-
venomous snakes of the Dharampur region are available, the study may serve
as the baseline data for snakes from the Dharampur region of Gujarat.

Keywords: diversity and distribution; venomous and non -venomous shakes;
snake species

1. INTRODUCTION

Species is the core of biology. As of December 2020, there are 3,889 known
snake species worldwide, divided into 30 families and 531 genera. India alone
is home to 310 snake species from 16 families (Uetz and Stylianou, 2018).

They make up about ten percent of all snake species on the planet, and
eighty percent of them are non-poisonous (Kale et al., 2019). Out of only about
58 species of venomous snakes identified till date, only four are deadly to
humans: Naja naja, Daboia russelli, Bungarus caeruleus, Echis carin@dadhav et
al., 2018;Khan et al., 2020).
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Snakes are present in tropical and temperate environments, starting from oceans to mountain to oceans and upto deserts
(Pauwels et al., 2008). In the terrestrial ecosystem, snakes play important roles in it as food web links, serve as predatorsserve as
bio-monitors in insect pest control, and ecological indicators as they are highly sensitive to even minor environmental changes
(Koirala et al., 2016). Despite their importance in ecology and ethnozoology, venomous snakes, require attention from medical point
of view because of their proclivity for retaliatory bites on humans and the resulting medical issues. It's crucial that peopl e learn to
identify dangerous snakes in the area. A majority of the people are unaware about the difference between venomous and non-
venomous nature, which leads to man-animal conflict and as a result the existence of several snakes is threatened.

There have been reports by few researchers as described by Prabhakar et al., (2020pn snake diversity and distribution across
India. Although many studies report diversity of snakes, yet apart from Patel and Vyas (2019) no other report highlights the
diversity of snakes in the Gujarat State.

This study assesses the available data to document the variety, richness, and distribution of snakes including the venomous and
nonvenomous snakes in Dharampur taluka of Valsad District.

2. MATERIALS AND METHODS

Study Site

Dharampur (Fig. 1) located at 20° 32' 24.5040" N latitude and 73° 10' 45.1704" E longitude is a remote neighbourhood of the Valsad
district. It is a land of varied habitat from undulating hilly terrain to forest areas and man -made wetlands and agricultural lands
and residential areas. Geographically, Dharampur is 726 km?2 in area, that includes 710.26 km2 and 15.51 Km? of rural area and
urban area respectively (https://villageinfo.in/gujarat/valsad/dharampur.html ). The locals in the districts sustain their livelihood
and generate their income from agricultural practices and rely on natural resources .

District - Valsag Taluka - Oharamper

Dotn Bouroe:

B e T T

et glang

Figure 1. Map of Dharampur (Study area)

Identification of snakes
Individuals/Volunteers/Rescuers well versed in morphological identification of snakes, working in association with the forest
department receive a call from locals/residents when snakes are sighted in their houses or in and around their areas. Snakeswvere

rescued using tools like a snake hook, snake bag and torch. No incidence of snakebite among rescuers has been recorded. After

rescuing, the details of place of rescue and type of snake rescued were recorded before release. The release was done in tpeesence
of the official of the Forest Department within the 5 Km of the site of snake capture. The book titled Snakes of India - the field guide
authored by Romulus Whitaker & Ashok Captain was used as a reference for identification of snakes as and when required.
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3. RESULTS AND DISCUSSION

Diversity
This study highlights the diversity of snakes in the Dharampur region of Gujarat State ( Fig. 1). A total of 20 species belonging to 6

different families were recorded from different parts of Dharampur. Of the twenty species identified, two species belonged to

Boidaefamily, eleven to the Colubridaefamily, three to the Elapidaefamily, two to the Viperidaefamily and one species each to
Pythonodae& Typhlopidaefamily respectively (Table 1) (Fig. 2). Out of twenty species identified, 5 were venomous, two semi

venomous and thirteen were non-venomous snakes.

Table 1. List of snake species observed in Dharampur during September 2019 - September 2021

Number venomous/ Site of capture/
S. no Family Common name | Scientific name of snakes P IUCN STATUS
non-venomous Town
rescued
1 *
1. I(Bgrl(aj)a/‘iSZS) Red Sand Boa Eryx johnii 58 Non-venomous Dharampur NT
2 Boidae, common Sand Soon?(?z;(jphls 1 Non-venomous Dharampur 1% Report
"~ | (Gray,1825) Boa _ p NT*$
Eryx conicus
Colubridae Indian rat
. P 407 Non - Dh LC#
3 (Oppel,1811) snake tyas mucosa 0 on-venomous arampur C
Colubridae Checkered Xenochrophis
4. . 4 N Dh LC#
(Oppel,1811) keelback piscator 8 on venomous arampur c
Colubridae Common Wolf
. L li 4 Non - Dh LC#
5 (Oppel,1811) snake ycodon aulicus 8 on-venomous arampur C
Colubridae Common Kukri
. li i 14 Non - Dh LC#
6 (Oppel,1811) snake Oligodon arnensis on-venomous arampur C
Colubridae Stripped Amphiesma
7. 1 Non - Dh LC#
(Oppel,1811) keelback stolatum 3 on-venomous arampur c
Colubridae Common vine Mildly
. Ah I Dh LC#
8 (Oppel,1811) snake aetulla nasuta 8 Venomous arampur C
Colubridae Argyrogena
. B . Non - Dh LC#
9 (Oppel.1811) anded racer fasciolata 5 on-venomous arampur C
. Boiga trigonata .
Colubridae Common cat . Mildly
10. t t 5 Dh LC#
(Oppel,1811) snake rigonata Venomous arampur
i M isth
11. g’;"’pﬁﬂgil) Green Keelback pljr?r:gi?:ljlto%don 1 Non venomous Dharampur LC#
. Common Dendrelaphis
12. g’luzlizil) Bronzeback tristis 1 Non-venomous Dharampur LC#
PPeL, Tree Snake
Colubridae Common Coelognathus 1st Report
13. 14 Non - Dh
3 (Oppel,1811) Trinket snake helena o on-venomous arampur LCs
Bungarus
14. Common krait caerulues 48 Venomous Dharampur LC#
(Schneider, 1801)
Naja naja
15. 1 Dh LC#
5 Cobra (Linnaeus, 1758) 510 Venomous arampur C
Calliophis
16. Slender coral melanurus 2 Venomous Dharampur LC#
snake
Pythonidae, Indian Rock Python molurus NT
17. (Fitzinger,1826) Python molurus 237 Non-venomous Dharampur
Typhlopidae Common Ramphotyphlops 1st Report
18. . 1 Non - Dh
(Merrem, 1820) worm snake braminus on-venomous arampur LCs
Daboia russelii
Viperidae I ndi an R russeli
19. (Boie, 1827) viper (Shaw & Nodder, 148 Venomous Dharampur Lc
1797)
Viperidae Saw scaled Echis carinatus
20 (Boie, 1827) viper (Schneider, 1801) 5 Venomous Dharampur Lc

*NT= Near Threatened; #LC= Least Concerned; $ = First report from Gujarat
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Figure 2. Images of Snake diversity [a - Checkered keelback Xenochrophis piscathrbh - Common Wolf snake (Lycodon aulicuk c -
Common Kukri snake ( Oligodon arnensis d - Stripped keelback (Amphiesma stolatuipe - Common vine snake (Ahaetulla nasuty, f -
Common cat snake (Boiga trigonata trigonata g - Common Bronzeback Tree Snake Dendrelaphis tristi h - Common Trinket snake

(Coelognathus helepa - Common krait ( Bungarus caerulugsj - Cobra (Naja najg, k - Slender coral snake Calliophis melanurug | -

Common worm snake (Ramphotyphlops bramindis
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A period from September (2019) to August (2021) was taken into consideration to identify the different snake species in the
Dharampur region. The family Colubridaewas the most diverse in terms of abundance (Fig.3), species richness [Fig.4) and generic
richness. It accounted for 11 genera and 11 species followed byElapidae(three genera, three species). The third most speciose
families include Boidae(two genera, two species), Pythonidae(1 species), followed by Viperidae(two genera, 2 species).Typhlopidae
was found to be the least diverse family, represented by one genus with a single species. The observations in this study werein
agreement with other studies conducted across India and abroad which state that species of the Colubridaefamily are predominant,
followed by other families (Lalremsanga et al., 2018, Prabhakar et al., 2020, Koirala et al., 2021).

Out of the total recorded species, five species were identified as venomous. These include the BIG4 medically important snakes
viz., Indian Cobra (Naja najg, Common Krait (Bungarus caerulus Saw scaled viper Echic carinatu} |, Ru s s e Ddboiasrusselli p e r
and Slender coral snake Calliophis melanurus Two species of Colubridaefamily viz., Common vine snake ( Ahaetulla nasuta and
Common cat snake Boiga trigonata trigonatawere mildly venomous and remaining were non -venomous snake species. Out of the
BIG-4 medically important venomous snakes, Indian cobra was rescu
rescued 148times, followed by Common krait and Saw -scaled viper which were rescued 48 and 5 times respectively.

Relative abundance of snakes

700

0,
600 33.58% 32.09%

500
400 22.12%
300 M Seriesl
200 8.76%
100 3.38%
0 - 0.05%

Boidae Colubridae Elapidae Pythonidae Typhlopidae Viperidae
Families

Observations

Figure 3. Relative abundance of snakes with respect to families in Dharampur.

Snake Families

m Species/Family

Species richness
(=1

2 . ' -

Boidae Colubridae Elapidae Pythonidae Typhlopidae Viperidae

Families
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Figure 4. Species richness of snakes with respect to snake families
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In total, 1745 safe snake rescues were performed in the study period. Relative abundance data indicated that the snakes
belonging to the Colubridaefamily were the most common (n= 586, 33.58%), followed by Elapidag(n=560, 32.09%)Pythonidag(n=386,
22.12%),Viperidae(n=153, 8.76%)Boidag(n=59, 3.38%), and species belonging tdyphlopidaevere observed least (n=1, 0.05%) of the
total individuals recorded ( Fig. 3). Colubrids were the most dominant in the data because of their high richness and comprised 50%

of the total species recorded (Fig.3).

Number of Venomous snakes rescued from villages of Dharampur
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Figure 5. Number of venomous snakes rescued from villages of Dharampur

The snakes, reported in this study, were rescued from the 35 villages in Dharampur. Out of these 35 villages, medically
important BIG -4 snakes were rescued from 29 villages. Of these 29 villages, seven villages viz., Bilpudi, Asura, Baroliya,
Kakadkuva, Sherimal, Ozarpada and Kanurbada accounted for 85% of the total rescued Cobra. Out of 57 Indian Russells viper

rescued, 57% were rescued from Bilipudi, Baroliya, Asura, Sherimal, Ozarpada and Kanurbada (Fig. 4). It can be evident from (Fig.

5), during the study period, Bil pudi, Asur a, Baroliya, and eSher i

compared to other villages listed in the study.

Pagel 37

ISSN 2319-5746 EISSN 2319-5754 | OPEN ACCESS



SPECIES | RESEARCH ARTICLE

Non venomous and mildly venomous snakes rescued from villages of Dharampur
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Figure 6.

Among the non-venomous and mildly venomous snakes rescued during the study period, Kakadkuva, Bilipudi, Baroliya,
Asura, and Sherimal accounted for 60.9% of snakesItig. 6).

Out of the total non-venomous and mildly venomous snakes, the highest rescued snake species was the Indian Rock python
which accounted for 38.2%, followed by the Indian Rat snake which accounted for 32.8% of the total population. This was follo wed

by Common trinket snake and Checkered keelback with 8.1% and 7.02% respectively.

New records for the state
From the present study, three species of snakesEryx conicus (Family:Boidag Coelognathus helené~amily: Pythonidag¢ and

Ramphotyphlops braminu&amily: Typhlopidag identified in Dharampur , are new additions to the exhaustive list of the diversity of

reptiles in Gujarat, reported by Patel and Vyas (2019). This provides new information on the extension range of the above species in
their distribution. However, the IUCN status of three species viz., Python molorusEryx johnii and Eryx conicusthat belonged to least
concern (LC) category in 2018, has now changed to nearly threatened (NT) category which is alarming and demands earnest

attention towards the protection of these serpents.
A comparative account of the diversity of snake families reported in previous studies conducted across India has been tabulated

(Table 2).
Table 2. Studies reporting snake diversity across India
Number
f
S. No. | Study Area State Reported by © o Name of families
families
reported
1. | Chennai Tamil Nadu Janani et al., 2016 5 Boidae, .Colubn_dae., Elapidag
Typhlopidae, Viperidae
5 Gandhamardan hills Orissa Pradhan et al., 2014 5 Bpldge, Colubrldag, Elapidaq
range Viperidae, Typhlopidae
3. Palghar Maharashtra Raut et al., 2014 5 Bpldae, Colubrldag, Elapidag o
Viperade, Typhlopidae —
- - - o
4. | Nanded city Maharashtra Jadhav et. al., 2018 5 B.OIdae' Colubrlda.e, Elapidag oo
Viperidae, Pythonidae a.
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Boidae, Colubridae,
Maharashtra Yadav et al., 2014 6 Typhlopidae, Uropeltidae,
Elapidae, Viperidae
Boidae, Colubridae, Elapida¢
6. Mokhada and Jawhar Maharashtra Bansode et al., 2016 | 7 Typhlopidae, Uropeltidae,
Viperidae, Lamprophiidae
Colubridae, Erycidae,
Homalopsidae,
Lamprophiidae, Natricidae,
Pythonidae, Sibynophiidae,
Typhlopidae, Elapidae,

Shivaji University
Campus, Kolhapur

7. Panvel Maharashtra Prabhakar et al.,2020 | 10

Viperidae
A Boidae, Colubridae, Elapidag
8. Pachmarhi Biosphere Madnya Fellows S. (2014) 6 Typhlopidae, Uropeltidae,
Reserve Pradesh L
Viperidae
9 Shankaraghatta, Karnataka Phashi & Kumara, 7 Eolﬁiii,dizlu'?rld;i :fjl:[e?ldaf
" | Shivamogga 2021 y » ypniopicae,

Uropeltidae, Viperidae

The observations recorded in this study highlight the fact that six families of snakes are present in Dharampur which is high er
than families reported in studies conducted in Palghar (Raut et al., 2014), Gandhamardan hills located in the Orissa State (RPadhan
et al.,, 2014), Nanded city (Jadhav et al., 2018), Mizoram (Lalremsanga et al., 2018), Chennai, Tamil Nadu (Janani et al., Z)land
lower than the diversity reported in Shivaji University Campus (Yadav et al., 2014), Pachmarhi Biosphere Reserve (Fellows, 2014),
Mokhada and Jawahar (Bansode et al., 2016), Shankarghatta (Phashi and Kumara, 2021) and in Panvel (Prabhakar et al., 2020heT
higher diversity in Panvel may be because of its location. It is sited on the Panvel Creek and is surrounded by mountains on two
sides, which may lead to favourable conditions for housing diversity of snakes due to different habitat options.

It is noteworthy that Dharampur, spanning an area of mere 726 km? (including 710.26 km? rural area and 15.51 km?2 urban area)
houses more families of snakes compared to snake families in the Tashigang Territorial Forest Division in Bhutan, which spans an
area of 2447.40 Krd (Koirala et al., 2021). Overall, the data suggest that species richness and diversity is relatively high and that
small, geographical regions like Dharampur with plantation and forest area can house a diverse group of snake species. Taking into
account, the limited research articles on the, distribution and natural history of serpents of the region, this study has the potential to
serve as the baseline for future studies. Additional comprehensive surveys and extensive research in economically vulnerable areas
containing high biodiversity to facilitate snake monitoring efforts, assess the threat to snakes and foresee potential threats to
vulnerable snake species is recommended. Furthermore, considering the abundance of snakes in Dharampur, it is advisable to bing
awareness among locals, students and people residing in nearby areas about the venomous and norvenomous snakes to prevent
human-caused mortality of snakes due to fear or by a road accident.

The results in this study are based on the entries maintained by the experienced volunteers and rescuers working in
congregation with the Forest Department of Gujarat State, which enlists the details of the snakes rescued in the presence othe local
wildlife warden. Thus, this study may not represent actual diversity as there may be still some potential unexplored areas.
However, this assessment has the potential to serve as a foundation for further studies in this and other regions. Furthermore, it is
also emphasized that a holistic, education-centric conservation strategy combined with ecological research should be undertaken to
mitigate the snake human conflict in the area.
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