
Open Access

10.11609/jott.2024.16.6.25283-25494
www.threatenedtaxa.org 

26 June 2024 (Online & Print)
16(6): 25283–25494

ISSN 0974-79t07 (Online) 
ISSN 0974-7893 (Print)

Taxa

B
u

il
d

in
g

 e
vi

d
en

ce
fo

r conservation globally

Threatened
Journal of



EDITORS

Founder & Chief Editor 
Dr. Sanjay Molur
Wildlife Information Liaison Development (WILD) Society & Zoo Outreach Organization (ZOO), 
43/2 Varadarajulu Nagar, 5th Street West, Ganapathy, Coimbatore, Tamil Nadu 641006, India

Deputy Chief Editor 
Dr. Neelesh Dahanukar
Noida, Uttar Pradesh, India

Managing Editor 
Mr. B. Ravichandran, WILD/ZOO, Coimbatore, Tamil Nadu 641006, India

Associate Editors 
Dr. Mandar Paingankar, Government Science College Gadchiroli, Maharashtra 442605, India 
Dr. Ulrike Streicher, Wildlife Veterinarian, Eugene, Oregon, USA
Ms. Priyanka Iyer, ZOO/WILD, Coimbatore, Tamil Nadu 641006, India
Dr. B.A. Daniel, ZOO/WILD, Coimbatore, Tamil Nadu 641006, India

Editorial Board 
Dr. Russel Mittermeier
Executive Vice Chair, Conservation International, Arlington, Virginia 22202, USA

Prof. Mewa Singh Ph.D., FASc, FNA, FNASc, FNAPsy
Ramanna Fellow and Life-Long Distinguished Professor, Biopsychology Laboratory, and 
Institute of Excellence, University of Mysore, Mysuru, Karnataka 570006, India; Honorary 
Professor, Jawaharlal Nehru Centre for Advanced Scientific Research, Bangalore; and Adjunct 
Professor, National Institute of Advanced Studies, Bangalore 

Stephen D. Nash
Scientific Illustrator, Conservation International, Dept. of Anatomical Sciences, Health Sciences 
Center, T-8, Room 045, Stony Brook University, Stony Brook, NY 11794-8081, USA

Dr. Fred Pluthero
Toronto, Canada

Dr. Priya Davidar 
Sigur Nature Trust, Chadapatti, Mavinhalla PO, Nilgiris, Tamil Nadu 643223, India

Dr. Martin Fisher
Senior Associate Professor, Battcock Centre for Experimental Astrophysics, Cavendish 
Laboratory, JJ Thomson Avenue, Cambridge CB3 0HE, UK

Dr. John Fellowes
Honorary Assistant Professor, The Kadoorie Institute, 8/F, T.T. Tsui Building, The University of 
Hong Kong, Pokfulam Road, Hong Kong

Prof. Dr. Mirco Solé
Universidade Estadual de Santa Cruz, Departamento de Ciências Biológicas, Vice-coordenador 
do Programa de Pós-Graduação em Zoologia, Rodovia Ilhéus/Itabuna, Km 16 (45662-000) 
Salobrinho, Ilhéus - Bahia - Brasil

Dr. Rajeev Raghavan
Professor of Taxonomy, Kerala University of Fisheries & Ocean Studies, Kochi, Kerala, India

English Editors 
Mrs. Mira Bhojwani, Pune, India 
Dr. Fred Pluthero, Toronto, Canada 
Mr. P. Ilangovan, Chennai, India
Ms. Sindhura Stothra Bhashyam, Hyderabad, India

Web Development
Mrs. Latha G. Ravikumar, ZOO/WILD, Coimbatore, India

Typesetting
Mrs. Radhika, ZOO, Coimbatore, India
Mrs. Geetha, ZOO, Coimbatore India

Fundraising/Communications
Mrs. Payal B. Molur, Coimbatore, India

Subject Editors 2020–2022

Fungi 

Dr. B. Shivaraju, Bengaluru, Karnataka, India 
Dr. R.K. Verma, Tropical Forest Research Institute, Jabalpur, India
Dr. Vatsavaya S. Raju, Kakatiay University, Warangal, Andhra Pradesh, India 
Dr. M. Krishnappa, Jnana Sahyadri, Kuvempu University, Shimoga, Karnataka, India
Dr. K.R. Sridhar, Mangalore University, Mangalagangotri, Mangalore, Karnataka, India
Dr. Gunjan Biswas, Vidyasagar University, Midnapore, West Bengal, India
Dr. Kiran Ramchandra Ranadive, Annasaheb Magar Mahavidyalaya, Maharashtra, India

Plants 

Dr. G.P. Sinha, Botanical Survey of India, Allahabad, India
Dr. N.P. Balakrishnan, Ret. Joint Director, BSI, Coimbatore, India 
Dr. Shonil Bhagwat, Open University and University of Oxford, UK 
Prof. D.J. Bhat, Retd. Professor, Goa University, Goa, India 
Dr. Ferdinando Boero, Università del Salento, Lecce, Italy 
Dr. Dale R. Calder, Royal Ontaro Museum, Toronto, Ontario, Canada 
Dr. Cleofas Cervancia, Univ. of Philippines Los Baños College Laguna, Philippines 
Dr. F.B. Vincent Florens, University of Mauritius, Mauritius 
Dr. Merlin Franco, Curtin University, Malaysia 
Dr. V. Irudayaraj, St. Xavier’s College, Palayamkottai, Tamil Nadu, India 
Dr. B.S. Kholia, Botanical Survey of India, Gangtok, Sikkim, India 
Dr. Pankaj Kumar, Department of Plant and Soil Science, Texas Tech University, Lubbock, Texas, USA.
Dr. V. Sampath Kumar, Botanical Survey of India, Howrah, West Bengal, India 
Dr. A.J. Solomon Raju, Andhra University, Visakhapatnam, India 
Dr. Vijayasankar Raman, University of Mississippi, USA
Dr. B. Ravi Prasad Rao, Sri Krishnadevaraya University, Anantpur, India 
Dr. K. Ravikumar, FRLHT, Bengaluru, Karnataka, India
Dr. Aparna Watve, Pune, Maharashtra, India
Dr. Qiang Liu, Xishuangbanna Tropical Botanical Garden, Yunnan, China
Dr. Noor Azhar Mohamed Shazili, Universiti Malaysia Terengganu, Kuala Terengganu, Malaysia
Dr. M.K. Vasudeva Rao, Shiv Ranjani Housing Society, Pune, Maharashtra, India 
Prof. A.J. Solomon Raju, Andhra University, Visakhapatnam, India
Dr. Mandar Datar, Agharkar Research Institute, Pune, Maharashtra, India
Dr. M.K. Janarthanam, Goa University, Goa, India
Dr. K. Karthigeyan, Botanical Survey of India, India
Dr. Errol Vela, University of Montpellier, Montpellier, France
Dr. P. Lakshminarasimhan, Botanical Survey of India, Howrah, India
Dr. Larry R. Noblick, Montgomery Botanical Center, Miami, USA
Dr. K. Haridasan, Pallavur, Palakkad District, Kerala, India
Dr. Analinda Manila-Fajard, University of the Philippines Los Banos, Laguna, Philippines
Dr. P.A. Sinu, Central University of Kerala, Kasaragod, Kerala, India
Dr. Afroz Alam, Banasthali Vidyapith (accredited A grade by NAAC), Rajasthan, India
Dr. K.P. Rajesh, Zamorin’s Guruvayurappan College, GA College PO, Kozhikode, Kerala, India
Dr. David E. Boufford, Harvard University Herbaria, Cambridge, MA 02138-2020, USA
Dr. Ritesh Kumar Choudhary, Agharkar Research Institute, Pune, Maharashtra, India
Dr. A.G. Pandurangan, Thiruvananthapuram, Kerala, India
Dr. Navendu Page, Wildlife Institute of India, Chandrabani, Dehradun, Uttarakhand, India
Dr. Kannan C.S. Warrier, Institute of Forest Genetics and Tree Breeding, Tamil Nadu, India

Invertebrates 

Dr. R.K. Avasthi, Rohtak University, Haryana, India 
Dr. D.B. Bastawade, Maharashtra, India
Dr. Partha Pratim Bhattacharjee, Tripura University, Suryamaninagar, India 
Dr. Kailash Chandra, Zoological Survey of India, Jabalpur, Madhya Pradesh, India 
Dr. Ansie Dippenaar-Schoeman, University of Pretoria, Queenswood, South Africa
Dr. Rory Dow, National Museum of natural History Naturalis, The Netherlands 
Dr. Brian Fisher, California Academy of Sciences, USA
Dr. Richard Gallon, llandudno, North Wales, LL30 1UP
Dr. Hemant V. Ghate, Modern College, Pune, India 
Dr. M. Monwar Hossain, Jahangirnagar University, Dhaka, Bangladesh

ISSN 0974-7907 (Online); ISSN 0974-7893 (Print)

Publisher   Host 
Wildlife Information Liaison Development Society  Zoo Outreach Organization
www.wild.zooreach.org  www.zooreach.org

43/2 Varadarajulu Nagar, 5th Street West, Ganapathy, Coimbatore, Tamil Nadu 641006, India
Registered Office: 3A2 Varadarajulu Nagar, FCI Road, Ganapathy, Coimbatore, Tamil Nadu 641006, India

Ph: +91 9385339863 | www.threatenedtaxa.org
Email: sanjay@threatenedtaxa.org

continued on the back inside cover

Cover: Emperor Tamarin Saguinus imperator: a look into a better world through the mustache lens  – mixed media illustration. © Maya Santhanakrishnan.

For Focus, Scope, Aims, and Policies, visit https://threatenedtaxa.org/index.php/JoTT/aims_scope
For Article Submission Guidelines, visit https://threatenedtaxa.org/index.php/JoTT/about/submissions
For Policies against Scientific Misconduct, visit https://threatenedtaxa.org/index.php/JoTT/policies_various

https://www.threatenedtaxa.org
https://threatenedtaxa.org/index.php/JoTT/aims_scope


1

Editor: S.R. Ganesh, Kalinga Foundation, Agumbe, India. Date of publication: 26 June 2024 (online & print)

Citation: Gerard, J.D., B. Boruah, V. Deepak & A. Das (2024). First record of two species of venomous snakes Bungarus suzhenae and Ovophis zayuensis (Serpentes: 
Elapidae, Viperidae) from India. Journal of Threatened Taxa 16(6): 25385–25399. https://doi.org/10.11609/jott.8935.16.6.25385-25399
  
Copyright: © Gerard et al. 2024. Creative Commons Attribution 4.0 International License. JoTT allows unrestricted use, reproduction, and distribution of this article 
in any medium by providing adequate credit to the author(s) and the source of publication.

Funding: 1. Science and Engineering Research Board (SERB), Govt. of India; 2. National Geographic Society.

Competing interests: The authors declare no competing interests.

Author details: Jason D. Gerard is a researcher with interest in taxonomy and ecology of reptiles. Bitupan Boruah is a PhD scholar whose interests are systematics 
and biogeography of lesser-known fauna such as amphibians and reptiles. V. Deepak is a researcher whose work predominantly focuses on the evolution and 
systematics of lizards, snakes and turtles in southern Asia. Abhijit Das is a scientist and faculty involved in teaching, training and research in Herpetology.

Author contributions: JDG and BB equally contributed to this work. BB, AD and JDG carried out field work for this study. JDG and BB examined the specimens. 
AD and BB conceptualized the study. BB and DV contributed to the phylogenetic analyses and data verification. All authors contributed equally to the writing and 
editing of this manuscript.

Acknowledgements: We are grateful to the state Forest Department of Nagaland and Arunachal Pradesh for permitting us to carry out the study (via CWL/
GEN/81/580 dated 31 August 2012 and CWL/GEN/355/2021/3178 dated 28th September 2021, respectively). We thank Taluk Rime (DFO, Anini), Kashok Solung 
(RFO, Anini), and Basant Taye (Forester, Anini) for their support during the field study. We are thankful to SERB-DST (CRG/2018/000790) for financial support 
and the National Geographic Society for the award of the National Geographic Explorer Grant (NGS-74044R-20). We are thankful to the director and dean of the 
Wildlife Institute of India, Dehradun for their support. We thank Neelam Dutta, Naitik G. Patel, Santanu Dey, Saurabh Dutta, Rajiv N.V., Gaurav Rai Pariyal, Hachi 
Molo, Dochi Meli, and Bhaiti for their help during fieldwork. We thank A. Madhanraj, Surya Prasad Sharma, Surya Narayanan, and Kumudani Bala Gautam for their 
help. We thank Fred Pluthero and section editor, JoTT for their valuable comments in the earlier version of this manuscript.

First record of two species of venomous snakes Bungarus suzhenae and 
Ovophis zayuensis (Serpentes: Elapidae, Viperidae) from India

Jason Dominic Gerard 1         , Bitupan Boruah 2         , V. Deepak 3          & Abhijit Das 4

1,2,4 Wildlife Institute of India, Chandrabani, Dehradun, Uttarakhand 248001, India.
3 School of Natural and Environmental Sciences, Newcastle University, Newcastle upon Tyne NE1 7RU, UK. 

3 Natural History Museum, London SW7 5BD, UK.
1 jasondg95@gmail.com, 2 bitupan.kaz@gmail.com, 3 veerappandeepak@gmail.com, 4 abhijit@wii.gov.in (corresponding author)

Journal of Threatened Taxa | www.threatenedtaxa.org | 26 June 2024 | 16(6): 25385–25399

ISSN 0974-7907 (Online) | ISSN 0974-7893 (Print)  

https://doi.org/10.11609/jott.8935.16.6.25385-25399

#8935 | Received 31 January 2024 | Final received 29 May 2024 | Finally accepted 13 June 2024

OPEN 
ACCESS

ARTICLE

Abstract: We report Bungarus suzhenae Chen, Shi, Vogel, Ding & Shi, 2021 and Ovophis zayuensis (Jiang, 1977) for the first time from India. 
Specimens of B. suzhenae and O. zayuensis were collected during our field surveys in north (Arunachal Pradesh) and south (Nagaland-
Manipur border) of the river Brahmaputra. Species identity was supported by partial cytochrome b (cyt b), and 16s mitochondrial gene. We 
provide a detailed morphological description and a key to the two genera of this region. This report extends the westernmost distribution 
of B. suzhenae by ca. 300 km from Myanmar, and the southernmost range of O. zayuensis by 170 km from Tibet. Until now eight species of 
Bungarus and only one Ovophis species have been reported from India. Ovophis species are recently reported to be medically important 
venomous snakes whose venom properties have not been investigated in depth.

Keywords: Krait, northeastern India, pit viper, range extension, taxonomy. 
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INTRODUCTION

Northeastern India is part of the Indo-Burma 
biodiversity hotspot (Tripathi et al. 2016) and home 
to approximately 21 species of venomous snakes from 
the families Viperidae and Elapidae (Ahmed et al. 
2009; Captain et al. 2019; Mirza et al. 2020; Rathee et 
al. 2022; Biakzuala et al. 2023 and 2024). Biodiversity 
explorations are continuing to reveal new information 
on snake diversity (Elangbam et al. 2023; Biakzuala 
et al. 2024). The Elapid genus Bungarus Daudin, 1803 
consists of 18 species (Uetz et al. 2024), distributed from 
Iran and Pakistan eastwards to China and Indonesia 
(Chen et al. 2021). Eight species of Bungarus have been 
reported from India, namely, B. andamanensis Biswas & 
Sanyal, 1978, B. caeruleus Schneider, 1801, B. sindanus 
Boulenger, 1897, B. walli Wall, 1907, B. lividus Cantor, 
1839, B. fasciatus Schneider, 1801, B. niger Wall, 1908, 
and B. bungaroides Cantor, 1839, of which the latter four 
are found in northeastern India (Ahmed et al. 2009; Das 
& Das 2017; Das 2018; Biakzuala et al. 2021). Recently, 
Chen et al. (2021) described B. suzhenae from China 
that is currently known from the type locality Yingjiang 
County, Yunnan Province, China, and the adjacent Kachin 
State of Myanmar.  

There are eight species in the viperid genus Ovophis 
(Burger, 1981), namely: O. makazayazaya (Takahashi, 
1922); O. jenkinsi Qiu et al., 2024; O. malhotrae Zeng, 
Li, Liu, Wu, Hou, Zhao, Nguyen, Guo & Shi, 2023; O. 
monticola (Gunther, 1864); O. okinavensis (Boulenger, 
1892); O. tonkinensis (Bourret, 1934); and O. zayuensis 
(Jiang, 1977) (Malhotra et al. 2011; Zeng et al. 2023; Qiu 
et al. 2024; Uetz et al. 2024). The southernmost record of 
O. zayuensis is from Zayu, Motuo, Xizang province, China. 
During a herpetological field survey in northeastern India 
in 2012, 2022, and 2023, we came across one individual 
of Bungarus and two individuals of Ovophis. They 
were collected and based on morphological evaluation 
we identified them as B. suzhenae and O. zayuensis. 
Additionally, we generated new DNA sequences and 
compared them with published sequences of these 
species, including their types (B. suzhanae CIB 116088 
from Yingjiang County, Yunnan Province, China, and O. 
zayuensis CIB 013375 from Chayu Co., Xizang, China), 
based on which we report here the first country records 
for India. 

MATERIALS AND METHODS

We carried out field surveys during October 2012 in 
the Nagaland-Manipur border, between June and July 
2022–2023 in Arunachal Pradesh, northeastern India 
(Figure 1). Collected specimens were fixed in formalin, 
washed, stored in 70% ethanol, and housed in the 
repository at the Wildlife Institute of India, Dehradun 
(WII-ADR1241, WII-ADR3316 and WII-ADR3491). Before 
fixation, live snakes were photographed, and liver tissues 
were collected and stored in absolute ethanol at -20°C.

Molecular phylogenetic analysis
Genomic DNA was extracted from liver tissue samples 

using DNeasy Blood and Tissue Kit (Qiagen™, Germany). 
For the Bungarus specimen (WII-ADR1241), we amplified 
and sequenced fragments of one mitochondrial 
gene, cytochrome b (cyt b) using the primers L14910 
(5’-GACCTGTGATMTGAAAACCAYCGTTGT-3’) and H16064 
(5’-CTTTGGTTTACAAGAACAATGCTTTA) (Burbrink et 
al. 2000). Polymerase Chain Reaction (PCR) conditions 
followed was initial denaturation at 95°C for five 
minutes, followed by 35 cycles of denaturation at 95°C 
for 45 sec, annealing at 54°C for 45 sec, and extension 
at 72°C for 55 sec. The final extension was at 72°C for 
10 min. For the Ovophis sample (WII-ADR3491) we 
amplified and sequenced fragments of 16s gene, using 
the primers 16Sar (5’-CGCCTGTTTATCAAAAACAT-3’) + 
16Sbr (5’-CCGGTCTGAACTCAGATCACGT-3’) (Palumbi et 
al. 1991). Polymerase chain reaction (PCR) condition 
followed was initial denaturation at 95°C for five 
minutes, followed by 35 cycles of denaturation at 95°C 
for 35 sec, annealing at 55°C for 45 sec, and extension 
at 72°C for one minute. The final extension was at 72°C 
for 10 min.  Amplified PCR products were run on a 2% 
agarose gel and viewed under a UV transilluminator. 
The purified PCR product was sequenced directly in an 
Applied Biosystems Genetic Analyzer 3500 XL in both 
directions using BigDye v3.1 kit.

We manually checked bidirectional sequences using 
the CHROMAS v2.6.6 software (http://technelysium.
com.au/wp/chromas/) and aligned using ClustalW 
(Thompson et al. 199) with default prior settings 
implemented in MEGA v7.1 (Kumar et al. 2016). For the 
protein-coding gene (cyt b), we checked for unexpected 
stop codons by translating the sequence to amino 
acids in MEGA v7.1 (Kumar et al. 2016). We used Naja 
atra and Protobothrops mucrosquamatus as outgroup 
for phylogenetic analyses of Bungarus and Ovophis, 
respectively. The newly generated sequences were 
aligned with the sequences downloaded from GenBank 



First record of two species of venomous snakes from India   Gerard et al.

Journal of Threatened Taxa | www.threatenedtaxa.org | 26 June 2024 | 16(6): xxxxx–xxxxx 3

J TT

(Benson et al. 2009) (Appendix 1).
We performed maximum likelihood (ML) analyses 

using IQ-TREE (Nguyen et al. 2015), implemented 
in the web server version (http://iqtree.cibiv.univie.
ac.at) (Trifinopoulos et al. 2016). For cyt b, the dataset 
was partitioned by codon positions using Modelfinder 
(Kalyaanamoorthy et al. 2017), to find the best-fit 
partitions and models of sequence evolution for each 
partition (Appendix 2). Support for internal branches 
was quantified using the bootstrap approximation (UFB 
1000 pseudoreplicates) (Minh et al. 2013). Uncorrected 
P-distance was calculated in MEGA v7.1 (Kumar et al. 
2016) with pairwise deletions of missing data and gaps.

Morphological character scoring and identification
Total length, snout-vent length, and tail length were 

measured with a thread and a metre tape in millimetre 
(mm). Morphometric measurements were taken with 
the help of a digital calliper (Mitutoyo TM) to the 
nearest 0.1 mm. Length and width of head scales were 
measured at the longest and the widest points of the 

respective scales. Morphological comparisons follow 
Das et al. (2021). All measurements were taken on the 
specimen’s right side and scales were counted on both 
sides for bilateral scales. Morphometric and meristic 
characters were examined with the help of the Olympus 
SZX10 microscope. Dorsal scale rows (DSR) were counted 
at one head length behind the head, at midbody, and 
at one head length anterior to the anal scute. Ventral 
scales were counted following Dowling (1951). Bilateral 
scale counts separated by a comma are given in left, and 
right order. Abbreviations used are WII-ADR: Wildlife 
Institute of India Abhijit Das Reptile collection.

RESULTS

Molecular phylogeny
Based on mitochondrial gene cyt b, the specimen of 

Bungarus from Northeastern India clustered with the 
type sequences of B. suzhenae with strong bootstrap 
value (100) (Figure 2). Uncorrected P-distance between 

Figure 1.  Map showing the locality of Indian records of Bungarus suzhenae (green) and Ovophis zayuensis (yellow). Type locality denoted by 
star, known locality shown as circles and new records denoted by circles with a black centre.
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the newly collected Indian samples of Bungarus and the 
type series of B. suzhenae from the type locality varied 
0.015–0.019 (Table 1). The inferred ML tree based on 
cyt–b showed B. suzhenae as a sister lineage to the 
cluster containing B. caeruleus, B. ceylonicus, B. lividus, 
and B. sindarus with low bootstrap value (48) (Figure 2). 
Based on 16s gene, the Ovophis sample from Arunachal 
Pradesh nested with the Ovophis zayuensis sequence 
from Xizang province, China (with strong bootstrap 
value, (97) (Figure 3) along with two other samples 
from Yunnan province, China and Chin state, Myanmar. 
These samples altogether form a sister relationship with 
the samples of O. zayuensis from Tongmai and Xizang 
provinces, China with low node support (Figure 3). 
Uncorrected P-distance between our newly collected 
samples of Ovophis and samples of O. zayuensis from 
China and Myanmar was minimal (Table 2).

Table 1. Uncorrected P-distances (%) of Bungarus species based on the cyt b sequences.

 1 2 3 4 5 6

1. Bungarus suzhenae (India)

2. B. bungaroides (AY973270) 0.188

3. B. caeruleus (AJ749305) 0.135 0.189

4. B. candidus (AJ749329, AJ749339, 
AJ749341, MN165133) 0.098–0.101 0.167–0.17 0.139–0.142 0.003–0.008

5. B. ceylonicus (KC347457) 0.144 0.201 0.101 0.151

6. B. fasciatus (AJ749350, MW596457) 0.147–0.154 0.171–0.183 0.152–0.154 0.152–0.154 0.174–0.176 0.041

7. B. lividus (MW596472) 0.137 0.201 0.114 0.144 0.111 0.169

8. B. multicinctus (AJ749344, MN165136, 
MN165137, MN165139, MN165138, 
MN165135)

0.086–0.090 0.169–0.171 0.143–0.145 0.026–0.031 0.147–0.148 0.153–0.154

9. B. niger (AJ749304, MW596473) 0.091–0.095 0.177–0.181 0.135–0.14 0.101–0.106 0.144–0.146 0.152

10. B. sindanus (AJ749346) 0.145 0.186 0.129 0.136 0.134 0.166

11. B. slowinskii (AJ749306) 0.176 0.087 0.190 0.179 0.199 0.174

12. B. suzhenae (AJ749435, MN165142, 
MN165140, MN165141, MN165143) 0.015–0.019 0.185–0.187 0.133–0.136 0.096–0.1 0.138–0.142 0.151–0.156

13. B. wanghaotingi (MN165144, KY952766, 
MN165146, MN165145, MN165132, 
AJ749336, AJ749308, MN165134, AJ749309, 
MN165131, AJ749331, AJ749337)

0.092–0.1 0.163–0.177 0.136–0.144 0.018–0.024 0.142–0.151 0.148–0.161

7 8 9 10 11 12

0.136–0.139 0–0.006

0.14–0.143 0.102–0.104

0.142 0.130 0.129

0.197 0.170 0.171 0.183 

0.135–0.140 0.087–0.091 0.091–0.095 0.141–0.144 0.171–0.176 0.002–0.007

0.134–0.139 0.026–0.03 0.096–0.102 0.126–0.137 0.164–0.175 0.087–0.097

Table 1. continue…

Morphology
We confirmed the new krait specimen as Bungarus 

suzhenae based on the following set of diagnostic 
morphological characteristics (Chen et al. 2021): 
enlarged hexagonal vertebral scale rows present, dorsal 
scales in 15:15:15 rows, anterior chin shields are slightly 
larger than the posterior chin shields, dorsal body black 
with 34 white bands, ventral scales connected with the 
black bands of the dorsal body by small dark patches, 
the ventral surface uniform white, underside of tail 
white with tiny brown dots in the middle. 

The two viper specimens we collected were 
confirmed as Ovophis zayuensis based on the following 
set of diagnostic morphological characteristics (Che et 
al. 2020): the third supralabial larger is than the fourth, 
the second supralabial is fused with the loreal, internasal 
scales are separated by two scales; the ventral scale 
count is 169–172, dorsal scale count is 23 or 25:23:19 
rows, the subcaudal count of 34–48, mostly single and 
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Table 2. Uncorrected P-distances (%) of Ovophis species based on the 16s gene sequences.

some are paired, anal scale is single. 

Description of Bungarus suzhenae (WII-ADR1241) 
(Image 1,2)

An adult male specimen. Body nearly triangular 
in cross-section, broader at midbody, more tapering 
posteriorly. Head slightly distinct from the neck and 
longer than broad (head width/head length = 0.5); head 

 1 2 3 4 5 6

1. Ovophis zayuensis (India)

2. O. zayuensis (HQ325109, HQ325111, 
HQ325118, HQ325089, MK193194, 
MK193195)

0.004–0.019 0.0–0.013

3. O. monticola (HQ326117, HQ325121, 
HQ325078, MG995792) 0.05–0.062 0.039–0.057 0.004–0.017

4. O. makazayazaya (HQ325107) 0.056 0.039–0.055 0.05–0.054

5. O. tonkinensis (HQ325096, HQ325070) 0.031–0.032 0.026–0.032 0.049–0.056 0.03–0.034 0.004

6. O. okinavensis  (AB175670) 0.056 0.035–0.046 0.057–0.059 0.054 0.052–0.053

7. O. convictus (HQ325082, HQ325083) 0.046–0.052 0.032–0.05 0.041–0.059 0.05–0.052 0.042–0.043 0.05–0.056

Table 3. Morphometric and meristic data of newly collected 
specimens of Bungarus suzhenae. All the measurements are given 
in millimetre. Bilateral characters are given in left, and right order 
separated by comma. “N” denotes sample size, “-“ indicates data not 
provided.

Voucher ID WIIADR1241 Chen et al. (2021)

Sex male male (N = 3) female

Snout- vent length (SVL) 664 620–1140 1310

Tail length (TL) 109 109–180 -

Head length (HL) 21.6 21–39 30.2

Head width (HW) 10.7 12.3–15.5 19.4

Head height (HH) 6.5 8.7–12.8 14.2

Eye diameter 2.3 9.3–10.5 14.6

Ventrals 219 220–229 222

Subcaudals 57 51–54 11+

Anal plate single single single

Dorsal scale row 15:15:15 15:15:15 15:15:15

Supralabial 7,7 7,7 7,7

Infralabial 7,7 7,7 7,7

Preocular 1,1 1,1 1,1

Postocular 2,2 1–2 2

Temporal (anterior + 
posterior) 1+2 1+2 1+2

Nasal divided divided divided

No. of white bands 
(body + tail) 34+13 26–38+9–12 34+3

dorsally depressed at the parietal region, frontal area 
flat, gradually sloping towards snout from prefrontals; 
loreal region concave; supralabial sloping towards outer 
margin; snout rounded in dorsal and lateral view; eyes 
with rounded pupil; external nares oval, smaller than eye 
diameter; nasal large and divided; prenasal touches first 
supralabial, rostral and internasal; postnasal touches 
first and second supralabial, preocular, internasal 
and prefrontal; postnasal-preocular suture short and 
straight; pre ocular one, hexagonal on right side and 
pentagonal left side, bordered by second and third 
supralabials, postnasal, prefrontal and supraocular; 
internasals two, wider than long, in contact with rostral, 
nasals and pre frontals; prefrontals large, slightly wider 
than long; internasal suture shorter than prefrontal 
suture length and not aligned with latter; frontal shield-
shaped, pointing posteriorly, 1.3 times longer than wide, 
bordered by prefrontals, supraoculars and parietals; 
supraoculars small, 1.5 times longer than wide, in 
contact with preoculars, upper postoculars, prefrontals, 
frontal and parietals; parietals large, longer than broad, 
bordered by frontal, supraoculars, upper postoculars, 
anterior temporal and upper posterior temporal on 
each side, and three smalls nuchal scales on pos terior 
margins, posterolateral margins of parietals bordered 
by one enlarged elongate scales that anteriorly contact 
upper posterior temporals on each side; postoculars two 
on each side; temporals 1+2; supralabial seven on both 
side, third and fourth touches eye, lower postocular 
touches by fourth and fifth supralabials on each side; 
anterior temporal bordered by two postoculars, fifth and 
sixth supralabial, parietal, and two posterior temporals; 
lower posterior temporal in contact with sixth and 
seventh supralabial; rostral wider than long and 
triangular; mental smaller than rostral, bordered by first 
pair of infralabials; infralabial seven on both sides, fourth 
largest; first pair of chin shields slightly larger than the 
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second pair chin shields; first chin shield is in contact with 
four infralabials on the right side and three infralabials 
on the left side; second chin shields contact with fourth 
infralabial on both sides, posteriorly bordered by three 
scales on the right side and fourth scales on the left side. 
Dorsal scales on body and tail smooth, no keel and apical 
pit; vertebral scale row enlarged and hexagonal; dorsal 
scale rows 15:15:15; ventrals 219; anal plate single; 
subcaudals 57, undivided; terminal scute conical; snout-
vent length 664 mm and tail length 109 mm. Details 
of the morphometric and meristic characters of the 
specimen (WII-ADR1241) are given in (Table 3).

The hemipenes of the newly reported specimen of B. 
suzhenae from India agree with the description provided 
by Chen et al. (2021). Hemipenis can be divided into 

three distal calyculate region, middle spinose region, 
and basal region. The top of the hemipenis is slightly 
bilobed. The calyculate region is covered with well-
developed small calyces. The spinose zone is covered 
with fang-shaped large keratinized spines and the basal 
region is covered with tiny spines; the basal region is 
nearly smooth towards the proximal end.

Dorsally head, body, and tail are uniformly dark 
brown. The rostral upper half is dark brown, the lower 
half (below the level of the lower edge of external nares) 
white; the nasals are also white below the level of the 
lower edge of external nares; supralabials are partly dark 
brown on the upper part and lower part (more than half 
of the scales) white; 34 narrow white cross bands on the 
dorsal body; bands widening on the flank before meeting 

Figure 2. Maximum likelihood phylogeny of Bungarus based on cyt b. The newly generated sequences is shown in blue text. Bootstrap values 
<50 are not shown in the tree.
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the ventrals; a dark spot present at the junctions where 
the white bands meet the ventrals; white bands 5–7, 13, 
15, 18–26, 28, and 31–33 are broad at mid dorsum with a 
central dark spot forming a white semicircle; white band 
27 is incomplete; black bands wide and not intruding to 

Image 1.  Newly collected specimen of Bungarus suzhenae (WII-ADR1241) from India: Full body in A—dorsal view | B—ventral view | C—dorsal 
view of head | D—ventral view of head | E–F—lateral views of head, in preservation. Scale bars 10 mm. Photo: A. Das; edited by: B. Boruah

venter; 13 white cross bands on the tail; ventrally white 
including infralabials, mental, chin shields, gular scales, 
ventrals, and subcaudals; the edge of the ventrals with 
slightly dark brown patch; tail ventrally white with tiny 
brown dots in the middle. The specimen is dorsally dark 
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brown with white transverse bands on the body and 
tail. Interstitial skin white. Ventrally white, subcaudals 
with tiny brown dots in the middle (Image 2). Difference 
between the newly reported specimen and original 
description of B. suzhenae: Notable difference between 
the type specimen (based on the original description) 
and our newly reported specimen (WII-ADR1241) is a 
lower number of ventrals in the new specimen (219 vs. 
220–229), the higher number of subcaudals in the new 
specimen (57 vs. 51–54).

This newly reported specimen was encountered 
along Jessami–Meluri road (25.63930N, 94.57910E, 
elevation 599 m), at the Nagaland-Manipur border ca. 
6 km from Meluri, Nagaland towards Jessami, Manipur. 
This individual was found while it was crossing the road 
at around 2100 h on 20 October 2012. The Tiji River flows 
ca. 20 m away from the collection locality. A roadkill 
Bungarus niger was also recorded 100 m away from 
the location of B. suzhenae indicating their sympatric 
occurrence. The surrounding landscape was mostly with 
secondary vegetation with extensive jhum cultivation 
areas. While photographing, the snake showed head-
hiding behaviour and bit the snake bag in defence.

Description of Ovophis zayuensis (WII-ADR3316 and 
WII-ADR3491) (Image 3,4)  

Both the specimens are adult females. Specimens are 
in good condition, latero-ventral incision between ventral 
scale 99–102 in WII-ADR3316 and between ventral scale 
66–70 in WII-ADR3491. Head triangular, body stout and 
the dorsal scales are strongly keeled, ventrally plain 
pale yellow or orangish in color with no patterns. There 
are faint black blotches on the anterior dorsal region 
of the body and the blotches are dark on the posterior 
dorsal region. After preservation, the specimen’s colour 
changed into smokey grey with black blotches on the 
dorsal side. Dorsally head is completely covered with 
small scales. The head length ranges 34.2–37.9 mm, 
the head width is 23.1–25 mm, the eye diameter is 
2.5–2.6 mm, the eye-to-nostril distance is 5.5–7.3 mm, 
and the snout length is 10.1–11.3 mm. No supralabials 
touching the eye, one preocular and three postocular 
present. Nasal single and undivided in both specimens. 
There is no distinguishable temporal, parietal, and 
frontal scales present. The second supralabial is fused 
with the loreal pit.  The total length of the specimens 
is 826–900 mm, SVL 699–746 mm, tail length 127–154 
mm, ventral scales 166–167 mm, anal scale single and 
undivided, subcaudals 46–49 with 5–6 paired. WII-
ADR3491 has nine supralabials on the left, third is the 

Image 2. Bungarus suzhenae (WII-ADR1241) in life from Nagaland-Manipur border, India. © A. Das.
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largest measuring  4.3 mm; eight supralabials on the 
right, third is the largest measuring 3.6 mm. Infralabials 
10 on the left, the fourth is the largest measuring  3.2 
mm; 11 infralabials on the right and the sixth is the 
largest measuring 2.8 mm, dorsal scale rows 25:23:19. 

WII-ADR3316 has nine supralabials on both sides, third 
is the largest measuring 3.7 mm. Infralabials nine on 
both sides, on the right sixth is the largest measuring 3.5 
mm, and on the left, fifth is the largest measuring 3.3 
mm, dorsal scales rows 23:23:19.

The individual WII-ADR3491 was recorded at Dri 
River bank (28.80560N, 95.93210E, elevation 1,288 m), 
near Etabe village (~2.5 km north-east from Anini), 
Dibang Valley district, Arunachal Pradesh. This individual 
was found while it was moving on the ground along the 
edge of a first-order stream on 16 August 2022 at 2000 
h. The stream edge was covered with small to moderate-
sized boulders covered with moss and leaf litter, fern, 
and other vegetation. The recorded locality was ~100 m 
from the Dri river near Etabe village. Along the stream, 
we observed a few anuran species such as Xenophrys sp. 
and Amolops beibengensis on the vegetation and also 
an unidentified rodent species. The second individual 
WII-ADR3316 was collected from the newly constructed 
Chigu Pani road, Anini, Dibang Valley (29.01820N, 
95.97550E, elevation 1,800 m). The habitat in this 
region was disturbed due to the recent construction of 
roads, small streams were blocked by retaining walls. It 
was found perched in a bush 50 cm above the ground 
around 1900 h between the walls, blocking the stream. 
There was a mild yet constant drizzle throughout the 
night. Many Amolops froglets were found near the 
blocked stream and on the road. This individual was a 
bit aggressive while trying to bag, it puffed up, flattened 

Figure 3. Maximum likelihood phylogeny of Ovophis based on 16s gene. The newly generated sequence is shown in blue text. Bootstrap values 
<50 are not shown in the tree.

Table 4. Morphometric and meristic data of newly collected 
specimens of Ovophis zayuensis. All the measurements are given in 
millimetre.

Voucher ID WII-ADR3491 WII-ADR3316

Sex female female

Snout- vent length (SVL) 746 699

Tail length (TL) 154 127

Head length (HL) 37.9 34.2

Head width (HW) 25 23.1

Head height (HH) 14.3 14.2

Eye diameter 2.6 2.5

Ventrals 167 166

Subcaudals 49 46 (missing tip)

Anal plate single single

Dorsal scale row 25:23:19 23:23:19

Supralabial 9,8 9,9

Infralabial 10,11 9,9

Preocular 1,1 1,1

Postocular 3,3 3,3

Nasal undivided undivided
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Image 3. Newly collected specimen of Ovophis zayuensis from India: A–E—WII-ADR3491 | F–J—WII-ADR3316. Full body in A & F—dorsal view 
| (B & G)—ventral view | C & H—dorsal view of head | D & I—ventral view of head | E & J—lateral views of head, in preservation. Scale bars 
10 mm. © A. Das; edited by: B. Boruah
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Image 4. Ovophis zayuensis in life from Arunachal Pradesh, 
northeastern India. A. WII-ADR3316, B. WII-ADR3491. © A. Das (A) 
| B. Boruah (B).

its body, and struck the snake hook. The next day around 
2000 h on the same road, close to a small stream two 
other individuals of O. zayuensis male and female were 
spotted crossing the road from both sides. The blocked 
streams were seen to be harbouring tadpoles of multiple 
species of frogs including Amolops sp. and Megophrys 
sp. These two snakes were removed from the roadside 
and released by the stream.

DISCUSSION

There are over 400 known species of snakes in India 
(Uetz et al. 2024), where 1.2 million snakebite deaths 
were recorded during the years 2000–2019 (Suraweera 
et al. 2020). The Mountain Pit Viper Ovophis monticola 
Günther, 1864 has recently shown to cause medically 
significant envenoming (Ralph et al. 2023) while the 
Bungarus species have always been among the big 
four snakes of medical importance from India (Simpson 
& Norris 2007; Suraweera et al. 2020; Sunagar et al. 
2021). Bungarus suzhenae and Ovophis zayuensis are 

two venomous snakes being reported for the first time 
from India, from the border of Nagaland-Manipur and 
Arunachal Pradesh, respectively.

Among the 18 known species of Bungarus, the 
maximum diversity is congregated in southeastern 
Asia. Until now eight species of Bungarus have been 
reported from India and are known for frequently 
causing fatal envenoming in the region (Suraweera et 
al. 2020; Sunagar et al. 2021). Despite several fatalities 
by other Bungarus species, the commercial antivenom 
is manufactured only against the most widespread 
congener B. caeruleus (Sunagar et al. 2021). This 
new finding reported here also indicates the lack of 
systematic studies on this group of snakes especially in 
northeastern India. Identification of Bungarus species is 
still a challenge which is evident by the recent discovery 
of B. suzhenae from China and Myanmar. Bungarus 
species with white cross bands—B. andamanensis 
Biswas & Sanyal, 1978; B. bungaroides Cantor, 1839; B. 
caeruleus Scheider, 1801; B. multicinctus Blyth, 1861; B. 
sindanus Boulenger, 1897; B. slowinskii Kuch, Kizirian, 
Nguyen, Lawson, Donnelly & Mebs, 2005; B. suzhenae 
Chen, Shi, Vogel, Ding & Shi, 2021; B. walli Wall, 1907; 
B. canidus Linnaeus, 1758; B. magnimaculatus Wall & 
Evans, 1901; and B. persicus Abtin, Nilson, Mobaraki, 
Hosseni & Dehgannejhad, 2014—are most complex and 
difficult to identify only based on external appearance 
(Leviton et al. 2003; Chen et al. 2021). 

The genus Ovophis has eight known species globally 
(Malhotra et al. 2011), and now two species from India, 
namely: O. monticola and O. zayuensis. Though not 
commonly found in conflict with humans some species 
of Ovophis are capable of delivering a severely painful 
or life-threatening bite (Ralph et al. 2023). The venom 
composition of these less medically significant snakes 
and their clinical effects on humans still need to be 
studied (Tan et al. 2021). The current distribution range 
of O. zayuensis extends into the upper region of Dibang 
Valley, Arunachal Pradesh, Northeast India. However, it 
is important to carefully look into the distribution of O. 
zayuensis from the rest of Arunachal Pradesh. Being in 
the transition zone, the geographical range of these and 
other such species is likely to overlap in northeastern 
India. Therefore, proper identification of such venomous 
species and understanding of geographic distribution is 
crucial for general awareness, venom research as well as 
development of lifesaving antivenin.

Northeastern India is known to have Tibeto-Yunanese, 
Indo-Malayan, and its own unique faunal elements (Das 
1996; Giri et al. 2019; Lalronunga et al. 2020; Vogel 
et al. 2020; Deepak et al. 2021; Das et al. 2021). The 
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Identification key to the Bungarus species of northeastern India

Crossbands on body and tail absent ............................................................................................................................................................ 1
1A. Mid-dorsal scale distinctly enlarged ............................................................................................................................. Bungarus niger
1B. Mid-dorsal scale not enlarged ..................................................................................................................................... Bungarus lividus
Crossbands present ..................................................................................................................................................................................... 2
2A. Crossbands yellow and black .................................................................................................................................. Bungarus fasciatus
2B. Crossbands white ................................................................................................................................................................................ 3
3A. White crossbands not paired, 26–38 in number .................................................................................................... Bungarus suzhenae
3B. White crossbands not paired, 46–60 in number ............................................................................................... Bungarus bungaroides

Identification key to the Ovophis species from India
Ventral scales
A. 135–154 ................................................................................................................................................................................ O. monticola 
B. 158–176  ............................................................................................................................................................................... O. zayuensis

new record of B. suzhenae from India indicates the 
possibility of the occurrence of other Bungarus species 
reported from Myanmar such as B. magnimaculatus, B. 
wanghaotingi, and B. flaviceps. Therefore, a systematic 
study is necessary across northeastern India to 
document the diversity of medically important snakes. 
With the present report of B. suzhenae, the number 
of Bungarus species in India increases to nine, and the 
distribution range of B. suzhenae is extended by ca. 321 
km north-west from the nearest known locality, Yingjiang 
County, Yunnan Province, China. The geographical area 
of occurrence of B. suzhenae is currently ca. 38,000 
km2 within China, Myanmar, and northeastern India. In 
earlier documentation, other Bungarus species such as 
B. bungaroides, B. fasciatus, and B. niger were reported 
from Nagaland (Ao et al. 2004; Dasgupta & Raha 
2006; Das 2018). Singh (1995) and Sinate et al. 2021 
also reported B. fasciatus and B. niger from Manipur 
respectively. Since the present specimen of B. suzhenae 
was encountered at the Nagaland-Manipur border, 
there is a possibility of the occurrence of the species in 
other parts of Manipur. In a herpetofaunal biodiversity 
report of Nagaland, Grewal et al. (2011) provided a 
photograph of a road-killed unknown Bungarus sp. from 
Pungro-Shatuza road (nearest distance ca. 13 km from 
the present locality) which is similar to B. suzhenae 
(based on the lower number (<40) of unpaired white 
cross bands on body). Therefore, the distribution range 
of this medically important snake is likely to be wider 
than hitherto known in the region. Despite several 
reports of fatal snake bites by other species, commercial 
Indian antivenoms are only manufactured against 
Daboia russelii, Naja naja, Echis carinatus, and Bungarus 
caeruleus. Hence, it is important to recognise other 
medically important Indian snake species as it also has 
great significance in the field of snake antivenom design 

and manufacture (Simpson & Norris 2007).

REFERENCES

Ahmed, M.F., A. Das & S.K. Dutta (2009). Amphibians and Reptiles of 
Northeast India: A Photographic Guide. Aaranyak, Guwahati, India. 
169 pp.

Ao, J., P. David, S. Bordoloi & A. Ohler (2004). Notes on a collection of 
snakes from Nagaland, northeast India, with 19 new records for this 
state. Russian Journal of Herpetology 11(2): 155–162.

Benson, D.A., I. Karsch-Mizrachi, D.J. Lipman, J. Ostell & E.W. Sayers 
(2009). GenBank. Nucleic Acids Research 37: D26–D31. 

Biakzuala, L., J. Purkayastha, Y.S. Rathee & H.T. Lalremsanga 
(2021). New data on the distribution, morphology, and molecular 
systematics of two venomous snakes, Bungarus niger and Bungarus 
lividus (Serpentes: Elapidae), from north-east India. Salamandra 
57(2): 219–228.

Biakzuala, L., Z.A. Mirza, H. Patel, Y.S. Rathee & H.T. Lalremsanga 
(2023). Reappraisal of the systematics of two sympatric coral 
snakes (Reptilia: Elapidae) from northeast India. Systematics and 
Biodiversity 21(1): 2289150. https://doi.org/10.1080/14772000.20
23.2289150

Biakzuala, L., L. Muansanga, F. Malsawmdawngliana, L. Hmar & H.T. 
Lalremsanga (2024). New country record of Trimeresurus uetzi 
Vogel, Nguyen & David, 2023 (Reptilia: Squamata: Viperidae) from 
India. Journal of Threatened Taxa 16(5): 25268–25272. https://doi.
org/10.11609/jott.8910.16.5.25268-25272

Burbrink, F.T., R. Lawson & J.B. Slowinski (2000). Mitochondrial DNA 
phylogeography of the polytypic North American rat snake (Elaphe 
obsoleta): a critique of the subspecies concept. Evolution 54(6): 
2107–2118.

Captain, A., V. Deepak, R. Pandit, B. Bhatt, & R. Athreya (2019). A new 
species of pitviper (Serpentes: Viperidae: Trimeresurus Lacepède, 
1804) from west Kameng District, Arunachal Pradesh, India. Russian 
Journal of Herpetology 26(2): 111–122. 

Chen, Z.N., J.B. Shi, G. Vogel, L. Ding & J.S. Shi (2021). Multiple lines 
of evidence reveal a new species of Krait (Squamata, Elapidae, 
Bungarus) from Southwestern China and Northern Myanmar. 
ZooKeys 1025: 35–71. https://doi.org/10.3897/zookeys.1025.62305

Che, J., K. Jiang, F. Yan & Y.P. Zhang (2020). Amphibians and Reptiles 
in Tibet—Diversity and Evolution. Chinese Academy of Sciences. 
Science Press, Beijing, 803 pp.

Das, I. (1996). Biogeography of the Reptiles of South Asia. Krieger 
Publishing Company, Malabar, Florida, 112 pp. 

Das, A. (2018). Notes on Snakes of the Genus Bungarus (Serpentes: 
Elapidae) from Northeast India. Indian Hotspots: Vertebrate Faunal 

https://doi.org/10.11609/jott.8910.16.5.25268-25272
https://doi.org/10.11609/jott.8910.16.5.25268-25272
https://doi.org/10.3897/zookeys.1025.62305


First record of two species of venomous snakes from India   Gerard et al.

Journal of Threatened Taxa | www.threatenedtaxa.org | 26 June 2024 | 16(6): xxxxx–xxxxx 13

J TT
Diversity, Conservation, and Management Volume 2: 23–35.

Das, I. & A. Das (2017). A Naturalist’s Guide to the Reptiles of South 
Asia: India, Bangladesh, Bhutan, Nepal, Pakistan, Sri Lanka and the 
Maldives. John Beaufoy Publishing Limited, 176 pp.

Das, A., E.N. Smith, I. Sidik, G.C. Sarker, B. Boruah, N. Patel, B.H.C.K. 
Murthy & V. Deepak (2021). Hidden in the plain sight: a new 
species of Rhabdophis (Serpentes: Natricinae) from the Rhabdophis 
himalayanus complex. Zootaxa 5020(3): 401–433. https://doi.
org/10.11646/zootaxa.5020.3.1

Dasgupta, G. & S. Raha (2006). Reptilia. In. State Fauna Series 12. 
Fauna of Nagaland, 433–460. Alfred, J.R.B. (ed.). Zoological Survey 
of India, Kolkata, 620 pp.

Deepak, V., S. Lalronunga, E. Lalhmingliani, A. Das, S. Narayanan, I. 
Das & D.J. Gower (2021). Phylogenetic relationships of xenodermid 
snakes (Squamata: Serpentes: Xenodermidae), with the description 
of a new genus. Vertebrate Zoology 71: 747–762. https://doi.
org/10.3897/vz.71.e75967

Dowling, H.G. (1951). A proposed standard system of counting ventrals 
in snakes. British Journal of Herpetology 1: 97–99.

Elangbam, P.S., L. Biakzuala, P. Shinde, H.T. Decemson, M. 
Vabeiryureilai & H.T. Lalremsanga (2023). Addition of four new 
records of pit vipers (Squamata: Crotalinae) to Manipur, India. 
Journal of Threatened Taxa 15(6): 23315–23326. https://doi.
org/10.11609/jott.8486.15.6.23315-23326

Giri, V., D.J. Gower, A. Das, H.T. Lalremsanga, S. Lalronunga, A. 
Captain & V. Deepak (2019). A new genus and species of natricine 
snake from northeast India. Zootaxa 4603: 241–264. https://doi.
org/10.11646/zootaxa.4603.2.2

Grewal, B., R. Sreenivasan & B. Haralu (2011). Nagaland. Biodiversity 
and Conservation Programme. An Action Document. National 
Centre for Biological Sciences, Bangalore. Department of Forests, 
Ecology, Environment and Wildlife, Nagaland. 50–73.

Kalyaanamoorthy, S., B.Q. Minh, T.K. Wong, A. Von Haeseler & L.S. 
Jermiin (2017). ModelFinder: fast model selection for accurate 
phylogenetic estimates. Nature Methods 14(6): 587–589. 

Kumar, S., G. Stecher & K. Tamura (2016). MEGA7: molecular 
evolutionary genetics analysis version 7.0 for bigger datasets. 
Molecular biology and evolution 33(7): 1870–1874.

Lalronunga, S., C. Lalrinchhana, V. Vanramliana, A. Das, D.J. Gower 
& V. Deepak (2020). A multilocus molecular perspective on the 
systematics of the poorly known Northeast Indian colubrid snakes 
Blythia reticulata (Blyth, 1854), B. hmuifang Vogel, Lalremsanga 
& Vanlalhrima, 2017, and Hebius xenura (Wall, 1907). Zootaxa 
4768(2): 193–200. https://doi.org/10.11646/ZOOTAXA.4768.2.2

Malhotra, A., K. Dawson, P. Guo & R.S. Thorpe (2011). Phylogenetic 
structure and species boundaries in the mountain pitviper 
Ovophis monticola (Serpentes: Viperidae: Crotalinae) in Asia. 
Molecular Phylogenetics and Evolution 59(2): 444–457. https://doi.
org/10.1016/j.ympev.2011.02.010

Minh, B. Q., M.A.T. Nguyen & A.V. Haeseler (2013). Ultrafast 
approximation for phylogenetic bootstrap. Molecular biology and 
evolution 30(5): 1188–1195. https://doi.org/10.1093/molbev/
mst024

Mirza, Z. A., H.S. Bhosale, P.U. Phansalkar, M. Sawant, G.G. Gowande 
& H. Patel (2020). A new species of green pit vipers of the genus 
Trimeresurus Lacépède, 1804 (Reptilia, Serpentes, Viperidae) from 
western Arunachal Pradesh, India. Zoosystematics and Evolution 
96(1): 123–138. https://doi.org/10.3897/zse.96.48431

Nguyen, L.T., H.A. Schmidt, A.V. Haeseler & B.Q. Minh (2015). IQ-
TREE: A fast and effective stochastic algorithm for estimating 
Maximum-Likelihood phylogenies. Molecular Biology and Evolution 
32: 268–274. https://doi.org/10.1093/molbev/msu300

Palumbi, S.R., A.P. Martin, S.L. Romano, W.O. McMillan, L. Stice & 
G. Grabowski (1991). The Simple Fool’s Guide to PCR. Version 2. 
University of Hawaii, Honolulu, HI, 45 pp.

Qiu, X-C., J-Z. Wang, Z-Y. Xia, Z-W. Jiang, Y. Zeng, N. Wang, P-P. Li 

& J-S. Shi (2024).  A new mountain pitviper of the genus Ovophis 
Burger in Hoge & Romano-Hoge, 1981 (Serpentes, Viperidae) from 
Yunnan, China. ZooKeys 1203: 173–187. https://doi.org/10.3897/
zookeys.1203.119218

Ralph, R., D. Garg, A. Balachandran, S.R. Ganesh & T. Lamb (2023). A 
case report of Ovophis monitcola (Mountain pit-viper) envenoming 
in northeastern India resulting in prolonged coagulopathy. Toxicon: 
Official Journal of the International Society on Toxicology 107147. 
https://doi.org/10.1016/j.toxicon.2023.107147 

Rathee, Y. S., J. Purkayastha, H.T. Lalremsanga, S. Dalal, L. Biakzuala, 
L. Muansanga & Z.A. Mirza (2022). A new cryptic species of green 
pit viper of the genus Trimeresurus Lacépède, 1804 (Serpentes, 
Viperidae) from northeast India. PloS ONE 17(5): e0268402. https://
doi.org/10.1371/journal.pone.0268402 

Simpson, I.D. & R.L. Norris (2007). Snakes of medical importance 
in India: is the concept of the “Big 4” still relevant and useful? 
Wilderness & Environmental Medicine 18(1): 2–9.

Sinate, R.R., H.T. Decemson, Lalbiakzuala & H.T. Lalremsanga (2021). 
Bungarus niger, geographic distribution. Herpetological review 
52(4): 797.

Singh, S. (1995). On a collection of reptiles and amphibians of Manipur. 
Geobios New Rep 14(2): 135–145.

Sunagar, K., S. Khochare, R.R.S. Laxme, S. Attarde, P. Dam, V. Suranse, 
A. Khaire, G. Martin & A. Captain (2021). A wolf in another wolf’s 
clothing: post-genomic regulation dictates venom profiles of 
medically-important cryptic kraits in India. Toxins 13(1): 69. https://
doi.org/10.3390/toxins13010069

Suraweera, W., D. Warrell, R. Whitaker, G. Menon, R. Rodrigues, S.H. 
Fu, R. Begum & P. Jha (2020). Trends in snakebite deaths in India 
from 2000 to 2019 in a nationally representative mortality study. 
Elife 9: e54076. https://doi.org/10.7554/eLife.54076

 Tan, C.H., P. Palasuberniam & K.Y. Tan (2021). Snake venom 
proteomics, immunoreactivity and toxicity neutralization studies 
for the Asiatic mountain pit vipers, Ovophis convictus, Ovophis 
tonkinensis, and Hime Habu, Ovophis okinavensis. Toxins 13(8): 514. 
https://doi.org/10.3390/toxins13080514

Thompson, J. D., T.J. Gibson, F. Plewniak, F. Jeanmougin & D.G. Higgins 
(1997). The CLUSTAL_X Windows interface: flexible strategies for 
multiple sequence alignment aided by quality analysis tools. Nucleic 
Acids Research 25(24): 4876–4882. https://doi.org/10.1093/
nar/25.24.4876

Trifinopoulos, J., L.T. Nguyen, A.V. Haeseler & B.Q. Minh (2016). 
W-IQTREE: A fast online phylogenetic tool for maximum likelihood 
analysis. Nucleic Acids Research 44: 232–235. https://doi.
org/10.1093/nar/gkw256

Tripathi, R. S., A. Roy, D. Kushwaha, F. Lalnunmawia, L. H. 
Lalnundanga, C. Lalnunzira & P.S. Roy (2016). Perspectives of 
forest biodiversity conservation in Northeast India. Journal of 
Biodiversity, Bioprospecting and Development 3(2): 1–9. https://doi.
org/10.4172/2376-0214.1000157 

Uetz, P., P. Freed, R. Aguilar, F. Reyes, J. Kudera & J. Hošek (eds.) 
(2024). The Reptile Database, http://www.reptile-database.org. 
Accessed on 21.06.2024. 

Vogel, G., Z. Chen, V. Deepak, D.J. Gower, J. Shi, L. Ding & M. Hou 
(2020). A new species of the genus Smithophis (Squamata: 
Serpentes: Natricidae) from southwestern China and northeastern 
Myanmar. Zootaxa 4803(1): 52–74. https://doi.org/10.11646/
zootaxa.4803.1.3

Zeng, Y., K. Li, Q. Liu, Y. Wu, S. Hou, G. Zhao, S.N. Nguyen, P. Guo 
& L. Shi (2023). New insights into the phylogeny and evolution of 
Chinese Ovophis (Serpentes, Viperidae): Inferred from multilocus 
data. Zoologica Scripta 52(4): 358–369. https://doi.org/10.1111/
zsc.12589

Zhao, E.M. & Y.M. Jiang (1977). A survey of reptiles in Xizang 
Autonomous Region, with faunal analysis and descriptions of new 
forms. Acta Zoological Sinica 23(1): 64–71.

https://doi.org/10.11609/jott.8486.15.6.23315-23326
https://doi.org/10.11609/jott.8486.15.6.23315-23326
https://doi.org/10.11646/zootaxa.4603.2.2
https://doi.org/10.11646/zootaxa.4603.2.2
https://doi.org/10.11646/zootaxa.4768.2.2
https://doi.org/10.1016/j.ympev.2011.02.010
https://doi.org/10.1016/j.ympev.2011.02.010
https://doi.org/10.1093/molbev/mst024
https://doi.org/10.1093/molbev/mst024
https://doi.org/10.1093/molbev/msu300
https://doi.org/10.1016/j.toxicon.2023.107147
https://doi.org/10.3390/toxins13010069
https://doi.org/10.3390/toxins13010069
http://dx.doi.org/10.7554/eLife.54076
https://doi.org/10.1093/nar/gkw256
https://doi.org/10.1093/nar/gkw256
http://dx.doi.org/10.4172/2376-0214.1000157
http://www.reptile-database.org
https://doi.org/10.11646/zootaxa.4803.1.3
https://doi.org/10.11646/zootaxa.4803.1.3
https://doi.org/10.1111/zsc.12589
https://doi.org/10.1111/zsc.12589


Journal of Threatened Taxa | www.threatenedtaxa.org | 26 June 2024 | 16(6): 25385–25399

First record of two species of venomous snakes from India   Gerard et al.

14

J TT
Appendix 1. Details of the GenBank sequences used in this study. The sequence of Bungarus suzhenae and Ovophis zayuensis generated in this 
study is given in bold.

Taxa Voucher numbers  Locality AccessionNo. (cyt– b) Reference

B. bungaroides KIZ 98R0186 Medog, Medog County, Tibet, China AY973270 Kuch et al. 2005

B. caeruleus UK H7 Pakistan AJ749305 Kuch 2007

B. candidus UK B39 Vicinity of Jambah, Losarang District, Indramayu 
Regency, West Java, Indonesia AJ749329 Kuch 2007

B. candidus UK BcBa Bali Island, Indonesia AJ749339 Kuch 2007

B. candidus UK B21 Vicinity of Jambah, Losarang District, Indramayu 
Regency, West Java, Indonesia AJ749341 Kuch 2007

B. candidus SYNU R180411 Endau Rompin National Park, Taman Negara, Johor, 
Malaysia MN165133 Chen et al. 2021

B. ceylonicus RS-135 Sri Lanka KC347457 Pyron et al. 2013

B. fasciatus UK B24 Vicinity of Jolo, Central Java, Indonesia AJ749350 Kuch 2007

B. fasciatus MZMU978 Mizoram, India MW596475 Biakzuala et al. 2021

B. lividus YSR187 Baridua, Meghalaya, India MW596472 Biakzuala et al. 2021

B. multicinctus CIB104228 Nanning Zoo, Guangxi, China (locality uncertain) MN165137 Chen et al. 2021

B. multicinctus UK Bm1 Zhejiang, China AJ749344 Kuch 2007

B. multicinctus CIB DL18090209 Wuyi Moutain, Fujian, China MN165138 Chen et al. 2021

B. multicinctus CIB DL18090210 Wuyi Moutain, Fujian, China MN165139 Chen et al. 2021

B. multicinctus CIB93923 Guangxi, China MN165136 Chen et al. 2021

B. multicinctus SYNU R180305 Haikou, Hainan, China MN165135 Chen et al. 2021

B. niger Bnig Nepal AJ749304 Kuch 2007

B. niger MZMU975 Mizoram, India MW596473 Biakzuala et al. 2021

B. sindanus Bsin1 Pakistan AJ749346 Kuch 2007

B. slowinskii IEBR 1172 Na Hau Commune, Van Yen District, Yen Bai,Vietnam AJ749306 Kuch 2007

B. suzhenae CAS 221526 Naung Mon Township, Rabaw Kachin State, Burma 
(Myanmar) AJ749345 Kuch 2007

B. suzhenae CIB116088 Yingjiang, Yunnan, China MN165140 Chen et al. 2021

B. suzhenae CIB116089 Yingjiang, Yunnan, China MN165141 Chen et al. 2021

B. suzhenae CIB116090 Yingjiang, Yunnan, China MN165142 Chen et al. 2021

B. suzhenae CIB116091 Yingjiang, Yunnan, China MN165143 Chen et al. 2021

B. suzhenae WIIADR1241 Nagaland-Manipur border, India PP808595 This study

B. wanghaotingi ROM 35250 Quang Thanh, Cao Bang, Vietnam AJ749308 Kuch 2007

B. wanghaotingi ROM 35256 Chi Linh, Hia Duong, Vietnam AJ749309 Kuch 2007

B. wanghaotingi UK BT6 Nakhon Si Thammarat, Thailand AJ749331 Kuch 2007

B. wanghaotingi UK BT8 Nakhon Si Thammarat, Thailand AJ749336 Kuch 2007

B. wanghaotingi FMNH 255259 Hin Nam No National Biodiversity Conservation Area, 
Boualapha District, Khammouan, Laos AJ749337 Kuch 2007

B. wanghaotingi FMNH 255260
Nam Et Phou Louey Mountain, Phou Louey National 
Biodiversity, Conservation Area, Vieng Tong, Huaphahn, 
Laos

AJ749338 Kuch 2007

B. wanghaotingi CIB FCDZ20170806 Dongzhong, Fangchenggang, Guangxi, China MN165131 Chen et al. 2021

B. wanghaotingi CIB104227 Beiliu, Guangxi, China MN165134 Chen et al. 2021

B. wanghaotingi SYNU R170408 Bang Lang National Park, Yala, Thailand MN165132 Chen et al. 2021

B. wanghaotingi CIB ML20170801 Menglun, Yunnan, China MN165145 Chen et al. 2021

B. wanghaotingi CIB MLMY20170801 Mengla, Yunnan, China MN165144 Chen et al. 2021

B. wanghaotingi JK20181101 Jinghong, Yunnan, China MN165146 Chen et al. 2021

B. wanghaotingi GP 3375 Xishuangbanna, Yunnan Province, China KY952766 Xie et al. 2018

Naja atra - China DQ343648 Yan et al. 2008
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O. zayuensis WII-ADR3491 Dibang Valley district, Arunachal Pradesh, India PP794643 This study

O. zayuensis GP90 Xizang Autonomous Region, China HQ325109 Malhotra et al. 2011

O. zayuensis GP92 Yunnan Province, China HQ325111 Malhotra et al. 2011

O. zayuensis CAS 233203 Chin State, Myanmar HQ325118 Malhotra et al. 2011

O. zayuensis CHS099 Tibet, China MK193914 Li, J. N et al. 2020

O. zayuensis CHS101 Tibet, China MK193915 Li, J. N et al. 2020

O. zayuensis GP89 Xizang Autonomous Region, China HQ325089 Malhotra et al. 2011

O. tonkinensis MVZ 226627 Vinh Phu Province, N Viet Nam HQ325096 Malhotra et al. 2011

O. tonkinensis B581 China HQ325070 Malhotra et al. 2011

O.monticola 
makazayazaya GP24 Yunnan Province, China HQ325107 Malhotra et al. 2011

O. monticola CAS 224424 Kachin State, Myanmar HQ325117 Malhotra et al. 2011

O. monticola V16 North East India MG995792

O. monticola CAS 234866 Chin State, Myanmar
 HQ325121 Malhotra et al. 2011

O. monticola ZMB 70216 Gandaki Zone, W Nepal HQ325078 Malhotra et al. 2011

O. okinavensis - - AB175670
Dong & Kumazawa 
2005

O. convictus B629 Pulau Langkawi, West Malaysia HQ325083 Malhotra et al. 2011

O. convictus B628 Pulau Langkawi, West Malaysia HQ325082 Malhotra et al. 2011

Protobothrops 
mucrosquamatus B106 Vin Phuc Province, N Viet Nam AY294271 Herrmann et al. 2004
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Landscape
– Harshvardhan Singh Rathore, Jagyandatt Pati, Samrat Gowda, D.N. Sai Kiran, 
M. Yogajayananda, Yadvendradev V. Jhala, Manoj V. Nair, Bivash Pandav & 
Samrat Mondol, Pp. 25299–25304

Philippine Warty Pig Sus philippensis Nehring, 1886: level of awareness and 
conservation practices in Datal Bad, West Lamidan, Don Marcelino, Davao 
Occidental, Philippines
– Pedro M. Avenido, Pp. 25305–25317

Understanding Human-Nilgai negative interactions in India: a systematic 
review through print media report analysis
– Chandrapratap Singh Chandel, Sangeeta Madan, Dhruv Jain, Lallianpuii Kawlni, 
Vishnupriya Kolipakam & Qamar Qureshi, Pp. 25318–25329

Harmonizing ecology and society: an integrated analysis of vulture 
conservation in the Nilgiri Biosphere Reserve, India
– S. Manigandan, H. Byju & P. Kannan, Pp. 25330–25344

Nesting habits of Baya Weaver Ploceus philippinus (Linnaeus, 1766) on power 
and television cables in the agricultural landscape of Kallakurichi district, Tamil 
Nadu, India
– M. Pandian, Pp. 25345–25359

Factors influencing the occurrence of the House Sparrow Passer domesticus 
(Linnaeus, 1758) (Aves: Passeriformes: Passeridae) in Bhavnagar, Gujarat, India
– Foram P. Patel, Pravinsang P. Dodia & Deven M. Mehta, Pp. 25360–25372

Waterbird diversity of Saman Wetland Complex in Uttar Pradesh: a crucial site 
for the India’s National Action Plan on migratory birds
– Omkar Joshi, Nisha Singh & P. Sathiyaselvam, Pp. 25373–25384

First record of two species of venomous snakes Bungarus suzhenae and 
Ovophis zayuensis (Serpentes: Elapidae, Viperidae) from India
– Jason Dominic Gerard, Bitupan Boruah, V. Deepak & Abhijit Das, Pp. 25385–
25399

Bio-ecology of the bush cricket Tarbinskiellus portentosus (Lichtenstein, 1796) 
(Insecta: Orthoptera: Gryllidae): a relished edible insect in Nagaland, India
– Patricia Kiewhuo, Lirikum Jing, Bendang Ao & Lakhminandan Kakati, 
Pp. 25400–25409

Addition to the liverwort flora (Marchantiophyta) of Arunachal Pradesh, India 
– Nonya Chimyang, Pherkop Mossang, Anshul Dhyani, Heikham Evelin, Prem Lal 
Uniyal, Devendra Singh, Meghna Paul & S.K. Nasim Ali, Pp. 25410-25421
 
Communications

A preliminary assessment of the bat fauna (Mammalia: Chiroptera) of Murlen 
National Park, Mizoram, India: distribution, morphology, and echolocation
– Uttam Saikia & Rohit Chakravarty, Pp. 25422–25432

First record of albinism in Lesser Woolly Horseshoe Bat Rhinolophus beddomei 
(Chiroptera: Rhinolophidae) with an updated list of chromatic aberrations in 
bats in India
– Pratiksha Sail & Manoj R. Borkar, Pp. 25433–25439 

First record of Garra kempi Hora, 1921 (Cypriniformes: Cyprinidae) from 
Lohandra River of Nepal
– Jash Hang Limbu, Dipak Rajbanshi, Laxman Khanal & Ram Chandra Adhikari, 
Pp. 25440–25445

Earthworm (Oligochaeta) diversity of Kumaun Himalaya with a new record 
of Drawida japonica (Michaelsen, 1892) (Monaligastridae) from Nainital, 
Uttarakhand, India
– Shikha Bora, Deepak Chandra Melkani, Ajay Kumar, Mansi Arya, Kulbhushan 
Kumar, Netrapal Sharma & Satpal Singh Bisht, Pp. 25446–25452

Woody flora of Karumpuliyuthu Hill, Tenkasi, Tamil Nadu, India: a checklist
– K. Lalithalakshmi, A. Selvam & M. Udayakumar, Pp. 25453–25460
 
Short Communications

First record of Croaking Gourami Trichopsis vittata (Cuvier, 1831) from West 
Bengal, India
– Sujal Dutta, Bakul Biswas & Bibhas Guha, Pp. 25461–25464

Lasioptera sharma, a new species of gall midge (Diptera: Cecidomyiidae) 
feeding on Leea indica (Vitaceae) in India
– Duraikannu Vasanthakumar, Rajiv Loganathan & Palanisamy Senthilkumar, 
Pp. 25465–25469

Epipogium Borkh. (Orchidaceae): a new generic record for Andhra Pradesh, 
India
– P. Janaki Rao, J. Prakasa Rao & S.B. Padal, Pp. 25470–25473

Physcomitrium eurystomum Sendtn. (Funariaceae): a rare species recorded 
for Assam, India
– Twinkle Chetia & Himu Roy, Pp. 25474–25477

Notes

First photographic evidence of Mainland Serow Capricornis sumatraensis 
thar (Bechstein, 1799) in Raimona National Park, Assam, India
– Dipankar Lahkar, Mohammad Firoz Ahmed, Bhanu Sinha, Pranjal Talukdar, 
Biswajit Basumatary, Tunu Basumatary, Ramie H. Begum, Nibir Medhi, Nitul 
Kalita & Abishek Harihar, Pp. 25478–25481

Design and field installation of automated electronic Asian Elephant signage 
for human safety 
– Sanjoy Deb, Ramkumar Ravindran & Saravana Kumar Radhakrishnan, 
Pp. 25482–25485

First nesting record of Black-necked Stork Ephippiorhynchus asiaticus (Aves: 
Ciconiiformes) in Kumana National Park, Sri Lanka
– W.D.C.N. Gunathilaka, B.K.P.D. Rodrigo, D.M.A. Kumara, E.G.D.P. Jayasekara 
& W.A.D. Mahaulpatha, Pp. 25486–25488

Mugger Crocodile Crocodylus palustris (Lesson, 1831) predation on Brown 
Fish Owl Ketupa zeylonensis (J.F. Gmelin, 1788), with notes on existing 
literature regarding their predation on birds
– Jon Hakim & Jack Pravin Sharma, Pp. 25489–25491

New distribution records of two jumping spiders of the genus Stenaelurillus 
Simon, 1886 (Araneae: Salticidae) from Gujarat, India 
– Subhash I. Parmar, Pranav J. Pandya & Dhruv A. Prajapati, Pp. 25492–25494
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