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The genus Trimeresurus Lacépède 1804 is represented 
by at least 16 species in India, nine of which occur in 

the northeastern parts of the country (Captain et al. 2019; 
Mirza et al. 2020). Salazar’s Pitviper (T. salazar) is the most 
recently described of these species (Mirza et al. 2020), with 
a type series collected in the Pakke Tiger Reserve, East 
Kameng District, Arunachal Pradesh, India (26.968790°N, 
93.013984°E). Two additional specimens collected in 
“Assam” were registered in the Zoological Museum of the 
University of Copenhagen, Denmark (ZMUC R69255–6) in 

1881 and were most likely collected in 1811–1816 by Bernt 
Wilhelm Westerman (D.K. Johansson, in litt., 12 February 
2021). However, Assam as defined at that time included the 
present-day states of Arunachal Pradesh, Assam, Meghalaya, 
Mizoram, and Nagaland; consequently, those specimens 
could have originated in any one of these states in northeast-
ern India. Herein we present the first record of T. salazar 
from Meghalaya and confirm the presence of the species in 
the state of Assam. We also provide additional data on the 
hemipenes.

First Record of Salazar’s Pitviper  
(Trimeresurus salazar) from Meghalaya, India, 

with Comments on Hemipenes
Yashpal Singh Rathee1, Jayaditya Purkayastha2, Siddharth Dalal1, and Hmar Tlawmte Lalremsanga3
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3Department of Zoology, Mizoram University, Aizawl 76004, Mizoram India

Fig. 1. A map of northeastern India showing known locality records of Salazar’s Pitviper (Trimeresurus salazar): Assam: Dibrugarh (1), Demow (2), 
Amchang Wildlife Sanctuary (4), Khanapara (5); Arunachal Pradesh: Pakke Tiger Reserve (3); Meghalaya: Umroi, Ri-Bhoi (6).



RATHEE ET AL.  REPTILES & AMPHIBIANS  •  28(1):131–136  •  APR 2021

132

 We encountered eight Salazar’s Pitvipers from around the 
Umroi Military Station, Umroi, Ri-Bhoi District, Meghalaya 
(25°40'54.96"N, 91°56'40.97"E; elev. 930 m asl) (Fig. 1). Of 
the eight, two males were collected on 22 and 30 November 
2020 (personal collection of Yashpal Singh Rathee, YR002 and 
YR007 and photographic voucher ZRC(IMG) 2.558 in the Lee 
Kong Chian Natural History Museum, National University of 
Singapore). Respective data for the two specimens are SVL 560 
mm and 550 mm; tail length 100 mm and 105 mm; dorsal 
scales rows 23/21/15 and 23/21/16; ventrals 170 and 164; sub-
caudals 68 and 70; interorbital scales 13 and 12; supralabials 
10/11 and 11/11; infralabials 12/12 and 13/12; preoculars 2/2 
and 2/2; postoculars 3/3 and 3/2; and suboculars 1/1 and 1/1. 
Genetic data for YR002 were generated following Mirza et al. 
(2020) using primers 16Sar and 16Sbr (Palumbi et al. 1991) 
to amplify the 16s rRNA gene. We then compared the gener-
ated sequence (GenBank accession no. MW622088) to that of 
the type series of T. salazar and other members of the genus 
Trimeresurus, using Mega 7 to align sequences and to calculate 
p-distance (Kumar et al. 2016). We reconstructed phyloge-
netic relationships Maximum Likelihood (ML) in IQ TREE 

(Nguyen et al. 2015) with 10,000 ultrafast bootstraps (Hoang et 
al. 2018) using TIM2+F+I+G4 (Kalyaanamoorthy et al. 2017) 
using Protobothrops elegans as the outgroup. The maximum 
length of the sequences used was 489 base pairs.
 The specimens from Meghalaya genetically and morpho-
logically matched the original description of T. salazar (Mirza 
et al. 2020). Trimeresurus salazar can be distinguished from all 
other species of Trimeresurus occurring in northeastern India 
based on the body coloration and the presence of a postocular 
stripe in males. This is the only species of Trimeresurus in 
northeastern India with yellowish-green body coloration (vs. 
deep green in other species) and to have an orange or red-
dish stripe running from behind the eyes to the nape in males 
(vs. stripeless, with white stripe, or with bicolored stripes [red 
and white] in other species) (Fig. 2). Genetically the specimen 
from Meghalaya differs from the type series of T. salazar by a 
uncorrected p-distance of only 0.002–0.004 (Fig. 3, Table 1).
 We also recorded the species from new localities in 
Assam: Amchang Wildlife Sanctuary (26°09'47.17"N, 
91°52'5.89"E); Khanapara area of Guwahati (26°07'21.99"N, 
91°49"47.56"E); Demow in Sivsagar (27°07'50.42"N, 

Fig. 2. Details of a Salazar’s Pitviper (Trimeresurus salazar) (YR002) from the Umroi Military Station, Ri-Bhoi, Meghalaya, India. Photographs by Jayaditya 
Purkayastha.
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Table 1. Uncorrected p-distance (16s rRNA) of species of Trimeresurus (the bold name denotes the sample sequence in this study).

T. salazar                            

MN684366   
T. salazar 0.004                          
MN684365   
T. salazar 0.002 0.004                         
AY352745  
T. purpureomaculatus 0.010 0.012 0.012                        
KF311102 
T. albolabris 0.028 0.023 0.021 0.012                       
AF517174 
T. erythrurus 0.012 0.016 0.014 0.002 0.014                      
AF057243 
T. cantori 0.014 0.019 0.016 0.006 0.016 0.010                     
AY352740 
T. andersonii 0.016 0.018 0.016 0.007 0.014 0.011 0.014                    
AF517172 
T. insularis 0.016 0.021 0.019 0.012 0.014 0.016 0.010 0.016                   
AY352724 
T. septentrionalis 0.019 0.023 0.021 0.017 0.021 0.019 0.025 0.023 0.027                  
GQ428466 
T. fasciatus 0.021 0.023 0.021 0.013 0.011 0.017 0.015 0.016 0.008 0.028                 
AY352736 
T. gumprechti 0.025 0.029 0.027 0.021 0.025 0.023 0.025 0.030 0.021 0.035 0.025                
KR021141 
T. rubeus 0.028 0.030 0.030 0.028 0.030 0.028 0.026 0.029 0.026 0.037 0.031 0.013               
HQ850446 
T. sichuanensis 0.030 0.032 0.030 0.030 0.034 0.032 0.034 0.027 0.029 0.040 0.034 0.021 0.026              
FJ752492 
T. stejnegeri 0.030 0.025 0.023 0.017 0.020 0.018 0.021 0.025 0.021 0.031 0.021 0.004 0.013 0.021             
AF517183 
T. vogeli 0.033 0.037 0.035 0.029 0.037 0.031 0.037 0.036 0.033 0.043 0.038 0.012 0.024 0.029 0.016            
KR021137 
T.cardamomensis 0.034 0.037 0.037 0.030 0.041 0.030 0.032 0.031 0.039 0.039 0.042 0.024 0.024 0.029 0.026 0.030           
EU443812 
T. yunnanensis 0.034 0.036 0.034 0.028 0.034 0.032 0.030 0.030 0.025 0.044 0.030 0.008 0.015 0.025 0.013 0.021 0.026          
AF517176 
T. macrops 0.034 0.036 0.034 0.034 0.042 0.036 0.030 0.039 0.034 0.045 0.042 0.021 0.020 0.025 0.025 0.032 0.013 0.025         
AY352737 
T. kanburiensis 0.039 0.041 0.041 0.035 0.041 0.039 0.033 0.043 0.035 0.052 0.040 0.019 0.015 0.025 0.023 0.025 0.022 0.023 0.017        
AY352715 
T. tibetanus 0.039 0.043 0.041 0.035 0.037 0.039 0.037 0.036 0.035 0.047 0.036 0.023 0.019 0.034 0.023 0.033 0.032 0.023 0.036 0.031       
AY371793 
T. malcolmi 0.040 0.042 0.042 0.040 0.037 0.042 0.040 0.041 0.035 0.048 0.041 0.021 0.026 0.030 0.025 0.033 0.033 0.025 0.030 0.027 0.031      
AY352735 
T. medoensis 0.041 0.043 0.041 0.032 0.039 0.036 0.034 0.034 0.032 0.050 0.036 0.014 0.017 0.023 0.018 0.025 0.029 0.014 0.030 0.023 0.023 0.025     
AY352731 
T. gramineus 0.042 0.044 0.042 0.040 0.050 0.044 0.046 0.036 0.042 0.050 0.042 0.044 0.048 0.035 0.044 0.050 0.046 0.044 0.048 0.046 0.044 0.042 0.045    
EU443818 
T. truongsonensis 0.042 0.045 0.045 0.042 0.042 0.044 0.040 0.042 0.036 0.045 0.042 0.025 0.026 0.030 0.030 0.038 0.032 0.028 0.031 0.028 0.030 0.026 0.028 0.047   
AY352725 
T. schultzei 0.042 0.044 0.044 0.044 0.041 0.046 0.046 0.044 0.041 0.048 0.043 0.031 0.026 0.040 0.031 0.041 0.041 0.034 0.041 0.037 0.033 0.015 0.034 0.046 0.036  
AY059554 
T. popeorum 0.043 0.047 0.045 0.040 0.039 0.041 0.043 0.046 0.039 0.054 0.040 0.025 0.028 0.034 0.029 0.035 0.039 0.029 0.036 0.035 0.033 0.035 0.029 0.057 0.036 0.039       
AY352723 
T. venustus 0.043 0.045 0.043 0.037 0.045 0.038 0.032 0.043 0.038 0.047 0.047 0.025 0.025 0.032 0.030 0.032 0.020 0.025 0.017 0.021 0.038 0.036 0.032 0.053 0.033 0.047 0.043      
AF517177 
T. puniceus 0.044 0.046 0.044 0.036 0.044 0.042 0.044 0.034 0.035 0.053 0.040 0.033 0.039 0.044 0.037 0.035 0.044 0.033 0.048 0.046 0.040 0.044 0.036 0.040 0.043 0.044 0.051 0.051     
KC347374 
T. trigonocephalus 0.044 0.046 0.044 0.051 0.053 0.055 0.053 0.046 0.048 0.051 0.053 0.050 0.044 0.046 0.050 0.055 0.055 0.050 0.055 0.051 0.046 0.055 0.046 0.039 0.052 0.056 0.060 0.062 0.050    
AY352722 
T. borneensis 0.044 0.048 0.046 0.040 0.048 0.041 0.044 0.044 0.048 0.054 0.047 0.029 0.034 0.047 0.029 0.037 0.041 0.030 0.043 0.041 0.039 0.033 0.032 0.048 0.040 0.046 0.046 0.043 0.033 0.051   
AY371795 
T. mcgregori 0.046 0.049 0.049 0.051 0.046 0.051 0.044 0.049 0.040 0.057 0.050 0.035 0.033 0.043 0.040 0.046 0.042 0.038 0.037 0.033 0.037 0.018 0.034 0.054 0.040 0.024 0.040 0.043 0.057 0.050 0.046  
AY059551 
T. flavomaculatus 0.047 0.049 0.047 0.049 0.049 0.053 0.042 0.048 0.038 0.059 0.047 0.032 0.029 0.040 0.036 0.042 0.038 0.032 0.032 0.032 0.032 0.015 0.027 0.048 0.035 0.019 0.040 0.038 0.051 0.048 0.041 0.005    
AY059564 
T. malabaricus 0.055 0.057 0.055 0.047 0.057 0.051 0.053 0.046 0.055 0.053 0.051 0.057 0.053 0.051 0.057 0.055 0.053 0.057 0.059 0.053 0.053 0.058 0.059 0.035 0.059 0.051 0.064 0.062 0.051 0.053 0.058 0.066 0.066   
AY059552 
T. hageni 0.056 0.060 0.058 0.056 0.054 0.056 0.056 0.059 0.047 0.064 0.053 0.035 0.043 0.049 0.039 0.045 0.050 0.040 0.047 0.043 0.041 0.023 0.043 0.059 0.040 0.031 0.045 0.047 0.060 0.071 0.046 0.033 0.030 0.068  
AY371788 
T. sumatranus 0.057 0.056 0.056 0.051 0.049 0.049 0.049 0.057 0.047 0.056 0.053 0.032 0.035 0.039 0.036 0.038 0.044 0.039 0.044 0.036 0.045 0.022 0.040 0.057 0.034 0.024 0.047 0.046 0.055 0.065 0.051 0.027 0.026 0.066 0.028 
LC073747 
P. elegans 0.062 0.058 0.056 0.052 0.050 0.053 0.052 0.055 0.051 0.049 0.057 0.047 0.045 0.046 0.048 0.051 0.056 0.053 0.057 0.051 0.049 0.052 0.052 0.059 0.051 0.060 0.053 0.057 0.057 0.060 0.062 0.053 0.057 0.072 0.062 0.059
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94°45'16.41"E), and Naharkatia in Dibrugarh 
(27°22'41.01"N, 95°10'43.79"E) (Fig. 1). 
 Mirza et al. (2020) briefly described the hemipenes of T. 
salazar as short, bilobed, and not deeply forked. We, however, 
found the hemipenes to be deeply forked (Fig. 4) with small 
spines present from the base to around one-third of hemipe-
nial length. In YR002, the hemipenes were 38 mm in length 
and 6.1 mm at their greatest width. From the base, the region 
of bifurcation of the hemipenes started at 8.9 mm.
 In many of the faunal records of the region (e.g., Ahmed 
et al. 2009; Purkayastha 2013), the species referred to as T. 
albolabris is likely to be T. salazar and thus the range of the 
species is presumably larger than currently known. Current 
records confirm the presence of T. salazar in the three states 
of northeastern India (Fig. 2) and it is likely present in the 
adjacent states of West Bengal and Tripura in India and pos-
sibly in Bhutan and Bangladesh.
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