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Abstract: This paper presents the results of a study conducted on the species composition of serpent fauna in Trashigang Territorial Forest 
Division (TTFD), Bhutan.  The survey was conducted from August 2019 to September 2020.  The study aimed to assess the diversity, 
conservation threats, and distribution of both venomous and non-venomous snakes in different habitat types using time constrained 
visual encounter survey technique.  A total of 34 species of snakes belonging to five families and 23 genera were recorded.  Of the 
total observed species, nine were identified as venomous species.  These include four species of Elapidae, four species of Viperidae, 
and one Colubridae.  Geographically, snakes occurred throughout the landscapes, although species composition and their geographical 
distribution differed notably amongst various localities.  We documented survival threats to local snakes where deliberate killing and road 
mortality were found to be the most common cause of death.  The increasing trend of diversity, species richness, and relative abundance 
of serpent fauna was noticed as the radial distance increased from urban residential areas towards less disturbed landscapes such as rural 
agricultural land and natural forests indicating that the habitat mosaic plays an important role in the structure and composition of the 
snake community.  Considering the limited information currently available on diversity and geographical distribution of the serpent fauna 
of the region, the present study can be considered very significant.
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INTRODUCTION 

Globally, living snakes (Reptilia: Squamata: Serpentes) 
as of December 2020 comprise of 3,889 recognized 
species belonging to 30 families distributed amongst 531 
genera (Uetz et al. 2020).  In southern Asia, India alone is 
abode to 310 species of snakes belonging to 16 families 
(Uetz et al. 2020), and 256 species distributed amongst 
18 families and 73 genera are known to occur in China 
(Wang et al. 2020).

Until quite recently, in Bhutan, there has remained 
a long gap in the knowledge of serpent fauna, although 
many herpetological explorations already had gathered 
momentum in neighboring states of India.  For example, 
in the year 1908, Wall (1909) examined 48 different 
species of snakes, which include a large part of his own 
collection and a few specimens he referred belonged 
to Darjeeling Museum and St. Joseph’s College.  The 
type locality of his collection comes from Darjeeling 
District, Indian state of West Bengal, which shares 
similar topographic complexity and climatic conditions of 
Himalayan region.  The earliest record of serpent fauna 
of Bhutan that is within its political boundary, however, 
dates back to mid 1960s when a juvenile specimen of the 
King Cobra Ophiophagus hannah (Cantor, 1836) and Buff-
striped Keelback Amphiesma stolatum (Linnaeus, 1758) 
were recorded in 1966 from Trashigang  and  Samdrup 
Jongkhar districts, respectively (Biswas 1976).  After five 
years, a few more specimens of Bhutanese serpents 
were collected in an expedition by the Natural history 
Museum Basel in 1972, where 11 species of snakes 
belonging to four families were added as new country 
records for Bhutan (Bauer & Günther 1992).  Since then, 
Bhutan had remained a herpetological terra incognita 
until 2000s, except for a few exclusive studies by Bustard 
(1979, 1980a,b) on the status of crocodiles in Bhutan. 

Subsequent herpetological studies in Bhutan include 
Das & Palden (2000), Mitra (2009), Wangyal & Tenzin 
(2009), Wangyal (2011, 2012, 2013), and Mitra et al. 
(2012).  These studies conducted at different times and 
spaces altogether resulted in up-to-date checklist of 49 
species of snakes found in Bhutan.  Koirala et al. (2016) 
reported 17 species of snakes from Jigme Dorji National 
Park, western Bhutan, but without any new country 
record.  Das et al. (2016) in the Royal Manas national 
Park recorded 10 species of snakes, of which Boiga 
siamensis Nutaphand, 1971 was reported as new record 
for Bhutan.  Subsequently, Wangyal & Gurung (2017) 
summarized all earlier herpetological reports and added 
new distribution information that raised the number to 
67 species.  The recent report of Assamese Cat Snake 

Boiga quincunciata (Wall, 1908) by Chaida et al. (2020), 
and addition of 15 new records by Wangyal et al. (2020) 
increased the snake checklist of Bhutan to 85 recognized 
species. 

Snakes are of great conservation and ecological 
value (Mullin & Seigel 2009), and associated population 
declines has been suggested to have negative implications 
for the ecosystems in which snakes play significant roles 
(Reading et al. 2010).  Despite snakes having occupied an 
important place in ecology and ethnozoology, venomous 
snakes in particular, also command medical attention 
owing to the propensity of their retaliatory bites on people 
and the ensuing medical emergencies.  It is important, 
therefore, to be able to recognize local venomous snakes.  
Snakes are poorly studied in Bhutan and substantial 
proportion of prior studies on snakes in Bhutan exclude 
vital information on type locality, abundance, and 
classification based on their medical importance.  The 
baseline information obtained from this current study 
would assist relevant authorities, conservationists, and 
Trashigang Territorial Forest Division (TTFD) to develop 
and implement conservation action plan so that species 
of concern and their critical habitats are protected. The 
aim of this study was to document the diversity, richness, 
distribution, and also to explore the venomous and non-
venomous snakes in TTFD. 

MATERIALS AND METHODS 

Study site 
Tashigang Territorial Forest Division (Figure 1) 

is located at 27.366 to 27.483 latitude and 91.366 
to 92.116 longitude. It encompasses two districts 
(Tashigang and Trashiyantse) of eastern Bhutan and 
it shares its administrative border with Mongar and 
Pemagatshel, and towards the north and east it borders 
with India.  Geographically the division covers an area of 
2447.40km2.  The division spreads over 20 geogs (geog = 
sub-district) covering over 10,000 households under two 
districts.  Majority of the people in these two districts 
sustain and generate their income through agricultural 
practices and depend heavily on natural resources. 

Monsoons occur from May to September and annual 
rainfall ranges from 1,000mm to 2,000mm.  The altitude 
ranges from 476–4,382m.  The tropical and subtropical 
zone of the study area experience a hot summer with 
moderate rainfall, whereas in the warm temperate and 
cool temperate zones at higher altitudes, the climatic 
conditions are characterized by warm summers and cold 
winters. 
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About 79 % and 70% of the total area of Trashigang 
and Trashiyangtse respectively is under forest cover 
(FRMD 2017).  The corresponding vegetation types 
across the landscape are characterized by tropical and 
sub-tropical forests, warm and cool broadleaved forests, 
mixed conifer, and alpine meadows that harbour rich 
repositories of biodiversity.  Drangmechuu River, one of 
the major rivers of Bhutan, with its tributaries spread 
across the landscape, flows through mountainous 
terrains towards south-west, and finally enters Mongar 
District.  Scrub vegetation, sub-tropical forest belt, and 
rock outcrops are prominent geophysical features found 
along the rivers, which provides ideal habitats for various 
snake species.

Methods 
Taking into account the rugged terrain with steep 

slopes and vast elevation range of the study area, the 
sites were surveyed by following time constrained visual 
encounter method (Heyer et al. 1994; Rödel & Ernest 
2004) along with active search covering all potential 
habitats in TTFD from August 2019 to September 2020.  
Agricultural lands, open forest, grass lands, roads, and 

river banks were searched using the standard visual 
encounter surveys (VES) method with three hours’ time 
constrained (Doan 2003) by three observers in each 
survey bout.  Areas accessible by roads were surveyed 
using a motor vehicle travelling at 10 to 20 km/h. 
Standardized road searches were conducted at 18.00–
21.00 h thrice a month, covering all potential areas with 
the clearest ground visibility.  In total, 120 man-hours 
were spent to cover the entire study area searching for 
nocturnal species.

Locality data along with habitat parameters were 
collected for all individual specimens encountered, 
irrespective of them being alive or dead.  Wherever 
possible, the digital photographs were taken for 
specimens using Nikon COOLPIX P900 (83x optical 
zoom) digital camera, elevation and geo- location 
of each individual sighted was recorded using a GPS 
(global positioning system) Garmin eTrex.  Species 
were identified using standard field guide books Daniel 
(2002), Vasudevan & Sondhi (2010), Ahmed et al. (2009), 
Whitaker & Captain (2004), and Das (2002, 2015).

Figure 1. Land use map of study site: 
Trashigang Territorial Forest Division.
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RESULTS 

Diversity 
In total, 96-day field trips or 1,152 man-hours were 

spent searching for snakes in TTFD, of which 120 man-
hours covering a total distance of 400km were dedicated 
to standardized road survey at night searching for 
nocturnal snakes. 

A total of 34 species of snakes belonging to five 
families and 23 genera were recorded in different habitats 
and around the human habitations of TTFD (Table 1).  
The observations include eight singletons (species with 
only one observation) and five doubletons (species with 
two observations).  Recorded families were Colubridae, 
Elapidae, Viperidae, Pareidae, and Typhlopidae.  During 
the present survey, three species of snakes could not be 
confirmed at species level, hence conferred to closely 
related species (e.g., Amphiesma sp., Trachischium cf. 
fuscum, and Trimeresurus cf. salazar).

A total of 217 sightings were obtained during the 
entire study period.  The family Colubridae was found 
to be the most diverse in terms of species richness, 
generic richness and abundance.  The family Colubridae 
accounted for 14 genera and 24 species, followed 
by the Elapidae (four genera, four species).  The third 
most speciose family was Viperidae (three genera, four 
species), and Paeridae & Typhlopidae were found to be 
the least diverse families, each being represented by one 
genus with a single species (Figure 2).

Of the total observed species, nine were identified 
as venomous.  These include four species of elapids, 
viz., King Cobra Ophiophagus hannah (Cantor, 1836), 
Monocled Cobra Naja kaouthia (Lesson, 1831), 
MacClelland’s Coral Snake Sinomicrurus macclellandi 
(Reinhardt, 1844), and Greater Black Krait Bungarus 
niger (Wall, 1908), four species of viperids, viz., Jerdon’s 

Pitviper Protobothrops jerdonii (Günther, 1875), 
Kaulbacki’s Pitviper Protobothrops kaulbacki (Smith, 
1940), Mountain Pitviper Ovophis monticola (Günther, 
1864), and Salazar’s Pitviper Trimeresurus cf. salazar 
Mirza, Bhosale, Phansalkar, Sawant, Gowande & Patel, 
2020, one species of dangerously venomous rear-
fanged colubrid, viz., Red-necked Keelback Rhabdophis 
subminiatus (Schlegel, 1837).

Relative abundance 
A total of 217 sightings were recorded during the 

entire study period.  Relative abundance data indicated 
that snakes belonging to Colubridae were found to be 
the most common (n=143, 65.89%), followed by Elapidae 
(n=53, 24.42%), Viperide (n=16, 7.37%), Pareidae (n=3, 
1.38%), and species belonging to Typhlopidae were 
observed as least common (n=2, 0.92%) of the total 
individuals recorded (Figure 3).  Colubrids were most 
dominant in the data because of their high richness and 
comprised 70.58% of total species recorded. 

At species level, the abundance of snakes varied from 
1–24 sightings.  Analyses of species composition and 
relative abundance revealed that N. kaouthia (Image 1) 
was the most frequently encountered species with 24 
sightings and made up 11.05% of the snake community 
at Trashigang Forest Division.  This was followed by 
O. hannah (Image 2) with 18 sightings contributing 
8.29%, Orthriophis cantoris (Boulenger, 1894) and 
Pseudoxenodon macrops (Blyth, 1855) (Image 3) with 14 
individuals contributing 6.45% each.  Other 17 commonly 
encountered species, altogether contributed 59.44%.  
Five doubletons species together accounted 4.60%, and 
remaining eight singletons species, viz., Amphiesma 
sp., Hebius parallelum (Boulenger, 1890), Dendrelaphis 
proarchos (Wall, 1909), Dendrelaphis cyanochloris 
(Wall, 1921), Lycodon septentrionalis (Günther,1875), 

Figure 2. Species richness of snakes with respect to families 
recorded during the study period in TTFD.

Figure 3. Relative abundance of snakes with respect to families in 
TTFD.
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Lycodon gammiei (Blanford, 1878), Ptyas mucosa 
(Linnaeus,  1758), and Rhabdophis subminiatus were 
least common and collectively contributed to only 3.68% 
of the total abundance. 

Distribution 
Geographically, snakes in study area occurred 

throughout the landscape up to 2,300m (Figure 4), 
although species composition and their geographical 

distribution differed notably amongst various localities 
(Figure 5).  The study showed that snakes are sparsely 
distributed towards the higher elevation, however 
majority of them demonstrated uniform distribution 
pattern along the river valleys particularly below 
1,800m. Among the observed snakes, species such as O. 
hannah, S. collaris, N. kaouthia, O. albocinctus (Image 
4), O. monticola, O. porphyraceus, A. prasina, P. korros 
(Image 5), Boiga ochracea (Image 6), O. cantoris, and 

Table 1. List of snake species documented in TTFD during August 2019–September 2020.

Families Scientific name Common name IUCN status

Elapidae 

Bungarus niger Greater Black Krait Not assessed 

Naja kaouthia Monocled Cobra Least Concern 

Ophiphagus hannah King Cobra Vulnerable

Sinomicrurus macclellandi Macclellandi’s Coral Snake Not assessed

Viperidae 

Ovophis monticola Mountain Pit Viper Least Concern

Protobothrops jerdonii Jerdon’s Pit Viper Least Concern

Protobothrops kaulbacki Kaulback's Lance-headed Pit Viper Data Deficient

Trimeresurus cf. salazar

Colubridae 

Ahaetulla prasina Short-nosed Vine Snake Least Concern

Amphiesma sp.

Amphiesma platyceps Himalayan Keelback Not assessed

Boiga ochracea Tawny Cat Snake Not assessed

Boiga multifasciata Many-banded Cat Snake Data Deficient

Coelognathus radiatus Copper-headed Trinket Least Concern

Dendrelaphis proarchos Assam Bronzeback Not assessed

Dendrelaphis cyanochloris Wall's Bronzeback Least Concern

Hebius parallelum Yunnan Keelback Not assessed

Lycodon septentrionalis  Large-toothed Wolf Snake Not assessed

Lycodon gammiei Gammiei’s Wolf Snake Not assessed

Oligodon albocinctus White-barred Kukri Snake Not assessed

Oligodon taeniolatus Streaked Kukri Snake Least Concern

Oreocryptophis porphyraceus  Black-banded Trinket Not assessed

Orthriophis cantoris Eastern Trinket Not assessed

Pseudoxenodon macrops Large-eye False Cobra Least Concern

Ptyas korros Indo-Chinese Rat Snake Not assessed

Ptyas mocosa Indian Rat Snake Not assessed

Ptyas nigromarginata Green Rat Snake Not assessed

Rhadobphis himalayanus Orange-collared Keelback Not assessed

Rhadobphis subminiatus Red-necked Keelback Least Concern

Sibynophis collaris Collared Black Headed Snake Least Concern

Trachischium tenuiceps Oriental Worm-eating Snake Not assessed

Trachischium cf. fuscum

Pareidae Pareas monticola Slug-eating Snake Not assessed

Typhlopidae Indotyphlops braminus Common Blind Snake Not assessed
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T. tenuiceps were most widely sighted species across 
the landscape.  Whereas, P. kaulbacki, Trimeresurus cf. 
salazar, A. platyceps, Amphiesma sp., D. cyanochloris, 
L. gammiei, Trachischium cf. fuscum (Image 7), and P. 
mucosa were recorded from a few specific localities.  
Range extension of these species, however, is not limited 
to present study locations because the type locality of 
observed species, shares similar climatic conditions and 
bio-geographic elements of eastern Himalayan locations 
from where most of the snakes in Bhutan have been 
reported.

The geo-physical features and biogeographic 
elements within the study area and adjoining landscapes 
are mainly forged by two major rivers.  These rivers 
originate from China and flow through mountainous 
landscape of eastern Bhutan before entering the 
Indian state of Assam; Kurichu River flows through 
mountainous terrains of adjoining district of Mongar and 
meets with the Drangmechu River about 70km south-
west of Trashigang.  These two major rivers, with their 

Figure 4. Distribution of snakes along the 
elevation gradients in Trasigang Territorial 
Forest Division.

tributaries create continuous stretch of biologically rich 
valleys across the landscape of eastern Bhutan.  These 
climatically suitable warm valleys with habitat mosaic 
presumably support more ophidian faunal diversity and 
distribution than already recorded in the present study.

Threats and conservation issues
Among the total sightings (n=140 specimens; 

64.51%) were recorded live and (n=77 specimens; 
35.48%) were found dead.  After close examination of 
all dead specimens, cause of deaths was estimated to 
be of anthropogenic origin, including road mortality and 
direct persecution.  Virtually all kinds of snakes were 
killed instantly in first encounter, the most frequently 
killed species were B. niger, N. kaouthia, O. hannah, 
A. prasina (Image 8), C. radiatus, P. korros, O. cantoris, 
and O. monticola.  We observed a few cases of human-
caused death of forest dwelling species, although most 
of the dead snakes were recorded from rural agricultural 
lands and in close proximity to urban residential areas.  
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Species such as O. hannah, P. korros, C. radiatus, and 
O. cantoris were found to be most vulnerable to human 
killing as 33–60 % of total sightings encountered were 
recorded dead, wherein the cause of mortality was 
identified to be direct human persecution.  

DISCUSSION 

Straddling the two major Indo-Malayan and 
Palaearctic biogeographic realms, Bhutan, a part of 
eastern Himalaya, is one of the biologically richest areas 
on earth and encompasses an incredible wealth of 
biodiversity.  TTFD is one of the important conservation 
areas in eastern Himalaya which encompasses a wide 
range of habitats from sub-tropical to alpine ecosystems 
of Bhutan.  Considering the limited information currently 
available on diversity, distribution and natural history of 
the serpent fauna of the region, the present study can 
be considered very significant. 

Figure 5. Spatial distribution of snakes in TTFD.  
Circular coloured dots indicate the geo-locations 
where snakes were sighted.

As per IUCN Red List Category, 10 species belong 
to LC (Least Concern) category, two species DD (Data 
Deficient), one species VU (Vulnerable), 18 are not 
assessed, and three  species could not be identified at 
species level thus its status is excluded.  This indicates 
that for about 59% of the species there are not sufficient 
data available for evaluating their conservation status in 
this region.

Serpent fauna of Bhutan as of April 2020 was 
represented by 70 recognized species (Chaida et 
al.2020), and new records of 15 additional species by 
Wangyal et al. (2020) elevate the number of snakes 
species in Bhutan to 85.  The number of snake species 
found in this research represented 40.47% of all snake 
species found in Bhutan.  Of the eight families and 33 
genera of snake fauna found in the country, five families 
and 23 genera were recorded in TTFD.  This implies 
that TTFD is an important repository for serpent fauna 
conservation.

Three species of venomous snakes, viz., O. hannah, 
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Table 2. Locality records of Snakes in Trashigang Forest Division. Localities data indicate geogs (geog = sub-district) within Trashigang Forest 
Division where species were sighted.

Species name Localities Latitude (0N) Longitude (0E) Altitude (m)

Ophiophugus hannah

Thrimshing 27.111 91.590

650–2,057 

Barsam 27.373 91.587

Radi 27.363 91.723

Samkhar 27.325 91.558

Kanglung 27.283 91.522

Lumang 27.138 91.495

Yangte 27.612 91.499

Naja kaouthia

Samkhar 27.331 91.552

670–1,471

Shongphu 27.359 91.644

Toetsho 27.481 91.605

Khamdang 27.436 91.574

Thrimshing 27.122 91.609

Udzorong 27.258 91.451

Bugarus niger

Lumang 27.147 91.501

700–1,400
Shongphu 27.358 91.683

Khamdang 27.455 91.576

Samkhar 27.330 91.556

Sinomicrurus macclellandi
Lumang 27.122 91.548

1,300–1,400
Thrimshing 27.127 91.634

Ovophis monticola

Khaling 27.209 91.596

1,700–2,300

Yangtse 27.595 91.493

Udzorong 27.235 91.444

Phogmey 27.443 91.798

Kanglung 27.282 91.521

Protobothrops kaulbacki Kangpara 27.123 91.699 1,642

Protobothrops jerdonii
Khaling 27.205 91.703

1,800–2,000
Yangtse 27.634 91.490

Trimeresurus cf. salazar Lumang 27.138 91.496 995

Ahaetulla prasina

Samkhar 27.335 91.555

700–1,300
Shongphu 27.360 91.665

Khamdang 27.436 91.574

Udzorong 27.258 91.451

Amphiesma platyceps Yangtse 27.565 91.506 1,805

Amphiesma sp. Yangtse 27.570 91.489 1,800

Boiga ochracea

Jamkhar 27.397 91.540

800–1,834

Yangyeer 27.366 91.533

Samkhar 27.332 91.541

Lumang 27.138 91.495

Yangtse 27.603 91.493

Boiga multifasciata Yangtse 27.612 91.499
1,400–1,821

Kanglung 27.274 91.541

Coelognathus radiatus

Samkhar 27.333 91.556

800–1,300Udzorong 27.258 91.451

Shongphu 27.360 91.665

Dendrelaphis proarchus
Samkhar 27.337 91.559

1,000–1,200
Udzorong 27.244 91.445

Dendrelaphis cyanochloris Bartsham 27.361 91.576 1,400

Hebius parallelum Yangtse 27.633 91.489 1,890
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Species name Localities Latitude (0N) Longitude (0E) Altitude (m)

Lycodon septentrionalis
Kanglung 27.273 91.537

1,700–1,900
Yangtse 27.585 91.494

Lycodon gammiei Khaling 27.585 91.494 2,100

Oligodon albocinctus

Kangpara 27.207 91.597

700–1,821

Kanglung 27.139 91.751

Khamgang 27.273 91.537

Samkhar 27.436 91.574

Yangtse 27.351 91.593

Oligodon taeniolatus

Khamdang 27.576 91.501

750–1,800Yangtse 27.436 91.574

Yangtse 27.612 91.499

Oreocryptophis porphyraceus 

Kanglung 27.612 91.499

1,200–1,800

Thrishing 27.282 91.522

Udzorong 27.131 91.635

Yangtse 27.259 91.453

Lumang 27.576 91.501

Orthriophis cantoris

Lumang 27.138 91.576

1,300–2,205
Phogmey 27.138 91.576

Samkhar 27.443 91.798

Udzorong 27.329 91.568

Pseudoxenodon macrops

Khaling 27.244 91.445

1,800–2,100Kanglung 27.209 91.596

Lumang 27.272 91.530

Ptyas korros

Udzorong 27.138 91.572

750–1,800
Samkhar 27.258 91.451

Kanglung 27.314 91.537

Shongphu 27.283 91.522

Ptyas mocosa Udzorong 27.359 91.665 2,000

Ptyas nigromarginata

Kanglung 27.235 91.444

1,400–2,300
Yangtse 27.287 91.525

Khaling 27.577 91.501

Lumang 27.211 91.585

Rhadobphis himalayanus
Lumang 27.121 91.529

1,500–1,700
Kanglung 27.126 91.618

Rhadobphis subminiatus Thrimshing 27.278 91.527 1,600

Sibynophis collaris

Thrimshing 27.129 91.630

650–1,870
Samkhar 27.128 91.631

Kanglung 27.312 91.538

Yangtse 27.283 91.522

Trachischium tenuiceps

Khaling 27.602 91.503

900–2,300
Shongphu 27.209 91.596

Yangtse 27.356 91.651

Kanglung 27.576 91.501

Trachischium cf. fuscum Lumang 27.283 91.522 1,800–2,300

Pareas monticola
Samkhar 27.131 91.567

1,200–1,400
Lumang 27.331 91.611

Indotyphlops braminus Samkhar 27.100 91.466 700–900
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Image 1. Naja kaouthia                                                      Image 2. Ophiphagus hannah

Image 3. Pseudoxenodon macrops

Image 4. Oligodon albocinctus

Image 5. Ptyas korros                                                            

Image 6.  Boiga ochracea
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O. monticola (Image 9), and N. kaouthia, were previously 
reported by Biswas (1976) and Mitra  (2009) from 
Trashigang District, which are also recorded in present 
study.  Nonetheless, our records of five more species 
of venomous snakes, viz., P. jerdonii (Image 10), P. 
kaulbacki (Image 11), Trimeresurus cf. salazar (Image 
12), B. niger (Image 13), and S. macclellandi (Image 
14) are recorded for the first time from TTFD.  This 
population was previously called as T. albolabris till the 
species Trimeresurus salazar got described (Mirza et al. 
2020).  Discovery of higher diversity of venomous snakes 
which is more than (52%) of total venomous snakes 
found in Bhutan warrants better medical attention to 
this problem.

Our records of 10 additional species, viz., Pareas 
monticola (Cantor, 1839) (Image 15) Trachischium cf. 
fuscum (Blyth, 1854), P. kaulbacki, D. cyanochloris, D. 
proarchos (see Vogel & van Rooijen 2007, 2011), (Image 
16), P. mucosa, R. subminiatus, L. gammiei, Indotyphlops 
braminus (Daudin, 1803), and A. platyceps are the first 
records of these species for TTFD.  Although Mitra (2009) 
mentioned two species of Kukri snakes viz., Oligodon 
juglandifer (Wall, 1909) and Oligodon cyclurus (Cantor, 
1939), and Boiga multifasciata (Blyth, 1861) (Image 17)  
from present area but we did not detect former two 
species in this present study but later were found around 
78km away from the previously recorded locality.  Our 
records of Trachischium tenuiceps (Blyth, 1854) (Image 
18), L. septentrionalis, Oreocryptophis porphyraceus 
(Cantor, 1839) (Image 19), and Boiga ochracea 
(Theobald, 1868) extends the distribution range of these 
species by 74km from the previously recorded locality, 
Kanglung, Trashigang District (Mitra 2009) to Yangtse, 
Trashigangtse District in the north.  The occurrence of 
L. gammiei and D. cyanochloris in Bhutan (Wangyal, 
2014) was reported without locality data.  We, however, 
confirmed the presence of these two species from 
TTFD based on dead specimens recorded from Khaling 
and Bartsham, respectively.  We could not find Pope’s 
Pitviper Trimeresurus popeiorum (Smith, 1937) in TTFD.  
Our record of T. popeiorum (Image 20) from adjoining 
locality (Pemagatshel District), however, suggests that 
the species probably also occurs in TTFD.

Information on habitats used by snakes can be an 
important tool for conservation efforts (Seigel & Mullin 
2009).  Our study revealed that snakes in Bhutan use a 
wide variety of habitats which forest habitat, grasslands, 
rural agricultural farm land, and urban residential areas.  
Modifications in each landscape showed different levels 
of disturbance.  The study showed that as the distance 
from residential area increased, the abundance, 

richness, and diversity of snakes also increased.  This 
result concurred with similar phenomenon reported 
by Janiawati et al. (2015).  The monotonic increase in 
richness and diversity of snakes with the increase in 
redial distance from urban residential area could be 
due to majority of snakes responding to disturbance 
levels, availability of resources, vegetation cover, 
varied habitats, and increased space.  A more varied 
habitat can accommodate more species because 
more resources can be utilized (Janiawati et al. 2015).  
Reptiles use vegetation cover to protect themselves 
from environmental changes or predators (Botejue 
& Wattavidanage 2012).  Highly modified landscapes 
contain few remnant vegetation (McIntyre & Hobbs 
1999), thus provide limited resources.  In contrary, 
increased abundance of some of the Elapid species, viz., 
N. kaouthia and B. niger in urban residential area could 
be due to availability of preferred microhabitat and 
their ability to withstand high degree of environmental 
changes resulted from landscape modifications. 

Overall, these data suggest that species richness 
and diversity in of TTFD is relatively high, and that 
small geographic localities can sustain a large number 
and diverse group of snakes species.  We suggest 
more comprehensive surveys and intensive research, 
particularly in ecologically vulnerable areas containing 
high biodiversity to facilitate snake monitoring 
efforts, assess threats to snakes, foresee potential 
threats to vulnerable snake species (e.g., O. hannah), 
better understand the distribution and ecology of 
medically significant  species of snakes,  rare and data-
deficient species, and to ultimately formulate effective 
conservation strategy for conservation of serpent fauna 
of eastern Bhutan.  

Human-caused mortality of snakes was the most 
severe among the threats that we observed.  Although 
there have been no records of live snakes or their 
parts being traded in Bhutan, there are sufficient 
evidences that they are killed indiscriminately because 
of fear of snakebite.  People in Bhutan have very little 
knowledge about snakes; as a result, many harmless 
species get victimized mainly due to belief that all 
snakes are venomous.  Road mortality and direct human 
persecution are primary threats to snakes in the region.  
Frequent forest fires may also contribute to overall 
snake mortality in TTFD.  The recorded evidences of 
high mortality (35.48%) within short span of time due to 
human persecution highlights how precarious human-
dominated landscapes are for snakes. 

Historically, due to the rugged terrains, cold 
climatic condition, and largely inaccessible landscape, 
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Image 7. Trachischium  cf. fuscum                                     

Image 8. Ahaetulla prasina

Image 9. Ovophis monticola                                                

Image 10. Protobothrops jerdonii

Image 11. Protobothrops kaulbackii                                    
Image 12. Trimeresurus cf. salazar
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biological diversity of Eastern Himalaya remained largely 
unexplored.  Tremendous effort, however, had been 
made in recent decades and frequent addition of new 
records in the eastern Himalayas demonstrates a serious 
need for further exploration in the region.  Our results are 
based on surveys constrained by time, and presumably 
do not represent actual diversity as there are still some 
potential areas which remained unexplored.  Majority 
of conservation efforts in Bhutan are focused on 
conservation of biodiversity in protected areas, however, 
many areas outside protected areas are biologically rich 
and thus offers great opportunities to conserve at least 
a portion of its diversity.  We hope that our findings may 
serve as a foundation for further studies in this and other 
regions of Bhutan.  Furthermore, we also emphasize on 
more holistic, education-focused conservation strategy 
combined with ecological research to address the snake-
human negative interaction in the region.
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Image 14. Sinomicrurus macclellandi                                                                                

Image 15. Pareas monticola                                                   

Image 16. Dendrelaphis proarchos

Image 17. Boiga multifasciata                                       Image 18. Trachischium tenuiceps
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Image 19. Oreocryptophis porphyraceus                

Bhutan. Journal of Threatened Taxa 5(13): 4774–4783. https://doi.
org/10.11609/JoTT.o3539.4774-83 

Wangyal, J. (2014). The status of herpetofauna of Bhutan. The Journal 
of Bhutan Ecological Society 2(1): 20–39.

Wangyal, J.T. & D.B. Gurung (2017). The Current Status of Herpetofauna 
in Bhutan, pp. 39–55. In: Gurung, D.B. & O. Katel (ed.). Introduction 
to the Biodiversity of Bhutan in the Context of Climate Change and 
Economic Development. Centre for Rural Development Studies. 
College of Natural Resources, Lobesa, Punakha. Kuensel Corporation 
Limited, 200pp.

Wangyal, J.T. &  K. Tenzin (2009). Snakes and lizards [sic] diversity 
in Bumdeling Wildlife Sanctuary, Choetenkora, Trashiyangtse. 
Thimphu, Bhutan, Kuensel Corporation, 103pp.

Wangyal, J.T., D.S. Bower, Sherub, S. Tshewang, D. Wangdi, K. 
Rinchen, S. Phuntsho, C. Tashi, B.K. Koirala, Gyeltshen, G.S. 
Bhandari, S. Jamtsho, Y. Phuntsho, T.P. Koirala, B.B. Ghalley, L. 
Chaida, J. Tenzin, R.B. Powrel, R. Tshewang, O.N. Raika, S. Jamtsho, 
Kinley, Gyeltshen, S. Tashi, D. Nidup, N. Wangdi, Phuntsho, L. 
Norbu, K. Wangdi, T. Wangchuk, P. Tobgay, T. Dorji & I. Das (2020). 
New herpetofaunal records from the Kingdom of Bhutan obtained 
through citizen science. Herpetological Review 51(4): 790–798.

Whitaker, R. & A. Captain (2004). Snakes of India. The Field Guide. 
Draco Books, P.O. Box 21, Chengalpattu, Tamil Nadu, India, 481pp.

Threatened Taxa

Image 20.Trimeresurus popeiorum 

© U. Dorji

Author details: Mr. B.K. Koirala is forester by profession, currently working as 
Forestry Officer under Department of Forests and Park Services. His research 
interests include herpetology and conservation wildlife biology, and wildlife 
photography.   Mr. K. Jamtsho  is forester by profession and currently working 
as Sr. Forester under Department of Forests and Park Services. His research 
interests include conservation biology, herpetology and entomology.    Mr.  P. 
Wangdi is forester by profession and working as Sr. Ranger under Department 
of Forests and Park Services. His latest passions include herpetology and 
conservation biology. Mr.  D. Tshering is forester by profession and working 
as Forest Ranger under Department of Forests and Park Services. His latest 
passions include herpetology and conservation biology. Mr.  R. Wangdi  is 
forester by profession and working as Sr. Ranger under Department of Forests 
and Park Services. His latest passions include herpetology, conservation 
biology, and community forestry.  Mr.  L. Norbu  is forester by profession and 
working as Forestry Officer under Department of Forests and Park Services. 
His latest passions include herpetology, conservation biology, and working for 
the conservation of biodiversity.  Mr. S. Phuntsho is forester by profession, 
currently working as Forestry Officer, under Department of Forests and Park 
Services. His research interests include herpetology, wildlife ecology, and GIS 
modelling. Mr. S. Lhendup is forester by profession, currently working as Forest 
Ranger under Department of Forests and Park Services. His research interests 
include herpetology, conservation wildlife biology, and GIS modelling. Mr. T. 
Nidup is lecturer at Sherubtse College, Royal University of Bhutan. His research 
interests include herpetology, entomology, and conservation wildlife biology.

Author contribution: BKK prepared the review design, proof reading and editing. 
SP contributed literature review, paper drafting, review, and developed GIS 
maps.    TN contributed in the literature review collection, paper editing, and 
proof reading.  All authors contributed in the manuscript revision.

https://doi.org/10.11609/JoTT.o3539.4774-83


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

January 2021 | Vol. 13 | No. 1 | Pages: 17455–17610
Date of Publication: 26 January 2021 (Online & Print)

DOI: 10.11609/jott.2021.13.1.17455-17610www.threatenedtaxa.org

The Journal of Threatened Taxa (JoTT) is dedicated to building evidence for conservation globally by 
publishing peer-reviewed articles online every month at a reasonably rapid rate at www.threatenedtaxa.org.  
All articles published in JoTT are registered under Creative Commons Attribution 4.0 International License 
unless otherwise mentioned. JoTT allows allows unrestricted use, reproduction, and distribution of articles 
in any medium by providing adequate credit to the author(s) and the source of publication.

Member

Threatened Taxa

Publisher & Host

PLATINUM 
OPEN ACCESS

Communications

Diversity and distribution of snakes in Trashigang Territorial Forest Division, eastern 
Bhutan
– Bal Krishna Koirala, Karma Jamtsho, Phuntsho Wangdi, Dawa Tshering, 
Rinchen Wangdi, Lam Norbu, Sonam Phuntsho, Sonam Lhendup & Tshering Nidup, 
Pp. 17455–17469

Freshwater fishes of Cauvery Wildlife Sanctuary, Western Ghats of Karnataka, India
– Naren Sreenivasan, Neethi Mahesh & Rajeev Raghavan, Pp. 17470–17476

Fish communities and associated habitat variables in the upper Subansiri River of 
Arunachal Pradesh, eastern Himalaya, India
– Sutanu Satpathy, Kuppusamy Sivakumar & Jeyaraj Antony Johnson, Pp. 17477–17486

Diversity and distribution of odonates in Rani Reserve Forest, Assam, India
– Dipti Thakuria & Jatin Kalita, Pp. 17487–17503

An assessment of the population status of the threatened medicinal plant 
Illicium griffithii Hook.f. & Thomson in West Kameng District of Arunachal Pradesh, 
India
– Tashi Dorjee Bapu & Gibji Nimasow, Pp. 17504–17512

 
Short Communications

The discovery of a melanistic Leopard Panthera pardus delacouri (Linnaeus, 1758) 
(Mammalia: Carnivora: Felidae) at Bukit Kudung in Jeli, Kelantan, Peninsular 
Malaysia: conservation and ecotourism
– Kamarul Hambali, Nor Fakhira Muhamad Fazli, Aainaa Amir, Norashikin Fauzi, 
Nor Hizami Hassin, Muhamad Azahar Abas, Muhammad Firdaus Abdul Karim & 
Ai Yin Sow, Pp. 17513–17516

On the epidemiology of helminth parasites in Hangul Deer Cervus hanglu hanglu 
(Mammalia: Artiodactyla: Cervidae) of Dachigam National Park, India
– Naziya Khurshid, Hidayatulla Tak, Ruqeya Nazir, Kulsum Ahmad Bhat & 
Muniza Manzoor, Pp. 17517–17520 

Histopathological findings of infections caused by canine distemper virus, 
Trypanosoma cruzi, and other parasites in two free-ranging White-nosed Coatis 
Nasua narica (Carnivora: Procyonidae) from Costa Rica
– Jorge Rojas-Jiménez, Juan A. Morales-Acuña, Milena Argüello-Sáenz, 
Silvia E. Acevedo-González, Michael J. Yabsley & Andrea Urbina-Villalobos, Pp. 17521–
17528

On a new species of Macrobrachium Spence Bate (Decapoda: Palaemonidae) from 
Ayeyarwady River, Myanmnar
– H.H.S. Myo, K.V. Jayachandran & K.L. Khin, Pp. 17529–17536 

Review of the tiger beetle genus Calomera Motschulsky, 1862 (Coleoptera: 
Cicindelidae) of the Philippines
– Milton Norman Medina, Alexander Anichtchenko & Jürgen Wiesner, Pp. 17537–
17542 

Rediscovery of Martin’s Duskhawker Anaciaeschna martini (Selys, 1897) (Odonata: 
Aeshnidae) from Western Ghats, peninsular India, with notes on its current 
distribution and oviposition behavior
– Kalesh Sadasivan, Manoj Sethumadavan, S. Jeevith & Baiju Kochunarayanan, 
Pp. 17543–17547 

A note on the current distribution of reedtail damselfly Protosticta rufostigma 
Kimmins, 1958 (Odonata: Zygoptera: Platystictidae) from Western Ghats, and its 
addition to the odonate checklist of Kerala
– Kalesh Sadasivan & Muhamed Jafer Palot, Pp. 17548–17553

Assessment of threat status of the holly fern Cyrtomium micropterum (Kunze) Ching 
(Polypodiopsida: Dryopteridaceae) in India using IUCN Regional guidelines
– C. Bagathsingh & A. Benniamin, Pp. 17554–17560

Notes

First report of the Asiatic Brush-tailed Porcupine Atherurus macrourus 
(Linnaeus, 1758) (Mammalia: Rodentia: Hystricidae) from West Bengal, India
– Suraj Kumar Dash, Abhisek Chettri, Dipanjan Naha & Sambandam Sathyakumar, 
Pp. 17561–17563 

Record of the world’s biggest pangolin? New observations of bodyweight and total 
body length of the Indian Pangolin Manis crassicaudata Gray, 1827 (Mammalia: 
Pholidota: Manidae) from Mannar District, Sri Lanka
– Priyan Perera, Hirusha Randimal Algewatta & Buddhika Vidanage, Pp. 17564–17568  

First record of Touit melanonotus (Wied, 1820) (Aves: Psittaciformes: Psittacidae) in 
Cantareira State Park, Brazil: new colonization or simply unnoticed?
– Marcos Antônio Melo & David de Almeida Braga, Pp. 17569–17573 

Is Bombus pomorum (Panzer, 1805) (Hymenoptera: Apidae) a new bumblebee for 
Siberia or an indigenous species?
– Alexandr Byvaltsev, Svyatoslav Knyazev & Anatoly Afinogenov, Pp. 17574–17579 

Some new records of scarab beetles of the genus Onthophagus Latreille, 1802 
(Coleoptera: Scarabaeidae) from northern Western Ghats, Maharashtra, with a 
checklist
– Aparna Sureshchandra Kalawate, Banani Mukhopadhyay, Sonal Vithal Pawar & 
Vighnesh Durgaram Shinde, Pp. 17580–17586 

Ecological importance of two large heritage trees in Moyar River valley, southern 
India
– Vedagiri Thirumurugan, Nehru Prabakaran, Vishnu Sreedharan Nair & 
Chinnasamy Ramesh, Pp. 17587–17591

Bulbophyllum spathulatum (Orchidaceae), a new record for Bhutan
– Pema Zangpo, Phub Gyeltshen & Pankaj Kumar, Pp. 17592–17596

On the occurrence and distribution of the narrowly endemic Andaman Lantern 
Flower Ceropegia andamanica (Apocynaceae: Ceropegieae)
– M. Uma Maheshwari & K. Karthigeyan, Pp. 17597–17600

The oat-like grass Trisetopsis aspera (Munro ex Thwaites) Röser & A.Wölk (Poaceae): 
a new record for the flora of central Western Ghats of Karnataka, India
– H.U. Abhijit, Y.L. Krishnamurthy & K. Gopalakrishna Bhat, Pp. 17601–17603

Star Grass Lily Iphigenia stellata Blatter (Colchicaceae) – a new addition to the flora 
of Gujarat, India
– Mitesh B. Patel, Pp. 17604–17606

A new record of pyrenocarpous lichen to the Indian biota
– N. Rajaprabu, P. Ponmurugan & Gaurav K. Mishra, Pp. 17607–17610

https://www.threatenedtaxa.org
https://www.threatenedtaxa.org/
http://creativecommons.org/licenses/by/4.0/
https://freejournals.org
http://zooreach.org/?page_id=2
http://zooreach.org
http://creativecommons.org/licenses/by/4.0/

	Blank Page



