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The Himalayan Pitviper, Gloydius himalayanus (Günther 
1864), is endemic to the western Himalayas, with a geo-

graphic range potentially stretching from the Indus River in 
the west to the Brahmaputra River in the east (Wall 1910). 
Detailed information published in recent years establishes its 
range in four countries, from Pakistan in the west (Khan and 
Tasnim 1986) through India (Whitaker and Captain 2004), 
Nepal (Whitaker and Captain 2004; Wagner et al. 2016), and 
Bhutan in the east (Das and Das 2017). In India, it has been 
reported from the states of Jammu and Kashmir, Himachal 

Pradesh, Punjab, Uttarakhand, and West Bengal (Whitaker 
and Captain 2004; Chaudhuri et al. 2018; Manhas 2020).

Gloydius himalayanus is a subtropical montane species 
that has been recorded at elevations of 1,500–4,877 m asl 
(Whitaker and Captain 2004), with a preferred range sug-
gested to be 2,134–3,048 m asl (i.e., originally reported by 
Wall 1910 as approximately 7,000–10,000 ft). This snake has 
reportedly been found at an elevation of 4,877 m (or approx. 
16,000 ft from near a glacier in Dharamshala, Himachal 
Pradesh, India; Wall 1910) making this the highest known 
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Fig. 1. A copulating pair of Himalayan Pitvipers (Gloydius himalayanus) photographed on 12 July 2014 near the Himalayan Darshan viewpoint, Nainital, 
Uttarakhand, India, a substantially disturbed site on the outskirts of this hill town. Photograph by Pankaj Verma.
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location for any snake worldwide (Whitaker and Captain 
2004). Two congeneric pitvipers (G. rubromaculatus and G. 
rickmersi) also are known to inhabit similar high-elevation 
habitats at 4,770 m and 3,000 m asl, respectively (Wagner et 
al. 2016; Shi et al. 2017), suggesting that snakes of this Asian 
Palearctic genus (Orlov et al. 2002) are well adapted to living 
in cold environments.

The Himalayan Pitviper has a rather stout body, with 
average and maximum total lengths of 60 and 86 cm, respec-
tively (Whitaker and Captain 2004). Its large dorsal head 
scales, unlike those of sympatric pitvipers, are an important 
diagnostic character. The body coloration is quite variable 
with the dorsum being various shades of olive brown, dull 
brown, blackish brown, or gray, with dark blackish-brown 
spots or wavy bars (Wall 1899, 1910; Daniel 2002; Whitaker 
and Captain 2004). Newborn G. himalayanus, which are 
16–19 cm in length (Whitaker and Captain 2004), are similar 
in appearance to adults but more brightly marked (Dattatri 
1985), their dorsal blotches being more distinct and reddish-
brown (Telford 1980). These snakes usually are found in 
and around coniferous forests, often under timber or boul-
ders, in pine needles, and in clefts between rocks (Whitaker 
and Captain 2004). The known diet consists of mice, skinks, 
toads, and centipedes (Wall 1899; Whitaker and Captain 
2004). A rather lethargic snake of mild disposition, perhaps 
reflecting its cold environment, G. himalayanus is unlikely to 
bite unless provoked. It is known to vibrate its tail vigorously 
as a warning signal (Wall 1910; Whitaker and Captain 2004). 
The venom of G. himalayanus is not particularly toxic, and no 
human fatalities have been reported from its bite (Whitaker 
and Captain 2004).

Between 2020 and 2021, the first author (JD) was shown 
a few photographs of mating pairs of G. himalayanus from 
Nainital District, Uttarakhand, India. Despite being a fairly 
common snake, no published records document its mating 
season, although brief notes describing pregnant females and 

litter sizes are available. Pregnant females have been found 
from July–September, and captured pregnant females bore 
3–7 live young from August–October (Wall 1899, 1910; 
Telford 1980; Dattatri 1985).

Wall (1910) stated the following with regard to the mat-
ing season of G. himalayanus: “I do not know the exact mat-
ing season, but it is probably in the spring - April or May.” 
Daniel (2002) provided an alternative suggestion: “The mat-
ing season is not known but probably occurs during hiber-
nation.” Such contrasting speculations likely are complicated 
for cold-climate species, as a study of a northeastern Asian 
congener, G. intermedius, reportedly has two mating seasons 
per year, a post-hibernation mating season in April–May and 
another in August–September (Orlov et al. 2002).

Given the lack of previously published records of 
observed mating in this species, as well as the contradictory 
speculations by earlier naturalists, identification of the mat-
ing season in G. himalayanus was an intriguing question. We 
first examined the available literature to try and infer a likely 
mating season from the published records of gestation inter-
val and birth season. Then, we checked to see if the dates of 
the mating pairs photographed by local residents matched our 
expectation based on the available limited data.

No accurate reports on gestation in G. himalayanus 
exist, but the usual gestation period in viviparous snakes is 
approximately 30–90 days (i.e., 1–3 months; Blackburn and 
Stewart 2016). In G. himalayanus, two published reports 
provided indirect information from captured gravid females 
that later gave birth in captivity. One study reported a mini-
mum observed gestation interval of approximately one month 
between capture of the female and birth of her live young 
(Dattatri 1985: 16 September to 17 October), whereas the 
other reported approximately one and a half months (45 days) 
between female capture and birth of her live young (Telford 
1980: 11 July to 27 August). As the actual dates of mating in 
these two studies are unknown, we conservatively infer that 

Fig. 2. A pair of Himalayan Pitvipers (Gloydius himalayanus) photographed on 3 August 2020 in Nainital, Uttarakhand, India. Photograph by Ratna Sah.
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a minimum gestation interval is at least 45 days for G. hima-
layanus. The actual average gestation interval in cold-climate 
species may be quite long, as shown by a high-elevation cap-
tive-bred viviparous pitviper, Trimeresurus karanshahi, which 
had a gestation interval of 7–8 months (Orlov et al. 2002).

Extrapolating from the published records of G. himala-
yanus giving birth during August–October and using a con-
servative estimate for gestation of 1.5–3 months, we speculate 
that the mating season for Himalayan Pitvipers likely occurs 
during July–September. Mating ‘during hibernation’ in the 
winter months of December–February seems less likely, 
unless we are willing to accept the possibility of two mating 
seasons per year or an exceptionally long gestation of 7–8 
months.

Herein we report for the first time three photo-docu-
mented instances of mating in this species. These observations 
were made by local residents during July–September (in 2014 
and 2020) in the Nainital District of Uttarakhand, northern 
India. Moreover, these photographs also suggest dichroma-
tism in G. himalayanus, because a distinct color difference 
(brownish vs. grayish) can be seen between both individuals 
of each pair.

On 12 July 2014, a local amateur photographer, Pankaj 
Verma, photographed a mating pair of G. himalayanus that 
he and other local residents had observed over a period of 
approximately one hour (1100–1200 h) at the Himalayan 
Darshan viewpoint on the outskirts of Nainital (29.403 N, 
79.451 E; elev. 2,267 m asl). He took a series of 25 pho-
tographs of the entwined, presumably copulating pair of 
snakes (Fig. 1) over a 10-minute period. To our knowledge, 
this is the first documented case of mating in G. himalaya-
nus. Pertinent details include that the two snakes were clearly 
adults and not juveniles, based on size and dull coloration; 
they remained entwined throughout the hour-long observa-
tion by Mr. Verma, during which the snakes did not raise the 
anterior parts of their bodies or display any aggressive move-
ments (e.g., chasing each other, biting, pushing each other 
down, downward thrusting of heads, etc.), which might have 
suggested male-male combat, as documented in some pitvi-
pers (Strine et al. 2015). Despite the disturbance of people 
and vehicles passing by or watching from the road approxi-
mately 3 m away, the two snakes remained in this entwined 
position on the ground for at least an hour.

In a second sighting, at 0925 h on 3 August 2020, Ratna 
Sah photographed a pair of G. himalayanus (Fig. 2) near Van 
Niwas Ashram, Nainital (29.388 N, 79.442 E; elev. 2,159 m 
asl). She took a series of four photographs spanning about a 
minute. According to her, the vipers were not engaged in any 
sort of combat and were seen together even after about an 
hour of her initial sighting. Although mating per se was not 
noticed by her, this very likely was a copulating pair.

In a third sighting, at 0854 h on 10 September 2020, 
Kartikeya Mehrotra photographed a mating pair of G. hima-
layanus near the relatively less disturbed area of Tiffen Top, 
Nainital. He took three photographs of the snakes (Fig. 3) 
but no other behavioral observations were made on this pair. 
This recorded mating in early September suggests that the 
birth of Himalayan Pitvipers can occur as late in the year as 
November and potentially later in the year, depending on the 
actual gestation period, which currently remains unknown.

Interestingly, these observations do not support the spec-
ulations of Wall (1910) and Daniel (2002), who expected 
mating in G. himalayanus to occur in late winter or spring. 
Clearly, many gaps remain in our knowledge of the repro-
ductive biology of this ‘common’ highland Himalayan snake.

Based on the photographs of the three pairs presented 
herein, a distinct color difference (i.e., yellowish-brown vs. 
grayish) between paired individuals was noticeable. However, 
whether these color morphs indicate sexual dichromatism is 
unknown (Shine 1993), as has been reported in other snakes, 
including the Indian snake Ahaetulla anomala (Mohapatra et 
al. 2017). The two color morphs observed in G. himalayanus 
include a light gray dorsal ground color with dark brown to 
blackish rosette-like blotches and markings and a white or 
light gray ventral background with dark gray spots versus 
a light yellowish-brown dorsum with brown blotches and 
markings and a creamy yellowish venter with brown spots.

According to Shine (1993), adults of one sex may be 
longer than the other in species with sexual-size dimorphism 
(SSD), so high-resolution copies of these photographs were 
analyzed using ImageJ software (version 1.53o) to determine 

Fig. 3. A copulating pair of Himalayan Pitvipers (Gloydius himalaya-
nus) photographed on 10 September 2020 near Tiffen Top, Nainital, 
Uttarakhand, India. Photograph by Kartikeya Mehrotra.
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the relative total and head lengths of the grayish snakes com-
pared to those of the brownish color morphs in each photo. 
Measurements were repeated multiple times. The individual 
snakes were measured along their backs using the segmented 
measurement tool, with spline fit to better match body cur-
vature for total length and the line tool for measuring head 
length. The ratio of the larger individual to that of the smaller 
one for each of the three snake pairs was then calculated and 
matched to the respective color morphs.

In Figures 2 and 3, the gray individual (presumed male) 
was 1.05–1.07 times longer than its brown (presumed female) 
counterpart; however, in Fig. 1, the results were the oppo-
site (i.e., the brown individual was approximately 1.08 times 
longer than the gray individual). For all three pairs, the head 
length of the gray-colored individual was on average 1.1 times 
the length of its brown counterpart. Based on the very limited 
data on mating pairs of G. himalayanus photographed here, 
we cannot conclude that the observed color dimorphism was 
linked to sexual dimorphism. Additional data need to be col-
lected to resolve whether color dimorphism in this species is 
related to sex.

Sexual dichromatism in snakes, although relatively subtle 
compared to that seen in lizards, has been documented in 
several species, including vipers, most notably in the Old-
World genus Vipera (Shine 1993; Shine and Madsen 1994). 
According to Shine (1993), this characteristic often shows 
considerable phylogenetic, seasonal, and geographic variation. 
Whether the dichromatism observed herein represents sexual 
dimorphism, seasonal variability, and is limited to this popu-
lation of G. himalayanus (or is more widespread across this 
snake’s distribution with some adaptive significance), remains 
to be determined.
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