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First report of the termite Glyptotermes ceylonicus (Blattodea: Isoptera:
Kalotermitidae) from India: an example of discontinuous distribution

Edwin Joseph®, Chinnu Ipe?®, Nisha P. Aravind *®, Sherin Antony*® & Jobin Mathew*®

=3 Department of Zoology, CMS College, Kottayam, Kerala 686001, India.
“Department of Zoology, Bharata Mata College, Thrikkakara, Kochi Kerala 682021, India.
> Department of Zoology, CMS College, Kottayam, Kerala 686001, India.
tedwinjoseph@cmscollege.ac.in, 2chinnurupen@gmail.com, ®nishaparavind@cmscollege.ac.in, * sherin@bharatamatacollege.in,
®jobin@cmscollege.ac.in (corresponding author)

Abstract: We report Glyptotermes ceylonicus (Holmgren, 1911), an
endemic Sri Lankan termite, for the first time from India. Glyptotermes
show a high degree of endemism throughout the world. Record of this
species from the current location indicates a wide distribution of this
species in southern India, in the past, before the complete separation
of Sri Lanka from India. The current distribution of Glyptotermes
ceylonicus is also an example of discontinuous distribution. Pictorial
illustrations of the morphologically important parts and revised key for
the Indian species are provided.

Keywords: Dichotomous key, diversity, endemism, southern India.

Glyptotermes ceylonicus is a species of damp
wood termite endemic to the high elevations of Sri
Lanka. Holmgren (1911) described G. ceylonicus from
Peradeniya, Ceylon. Glyptotermes is a highly endemic
genus of the family Kalotermitidae. Krishna et al.
(2013), reported 456 species from this family, including
127 species of Glyptotermes. Two more species were
introduced into the genus recently, making a total of 129
Glyptotermes species worldwide. In India, eight of the 13
species of Glyptotermes species reported are endemic
(Thakur et al. 2010; Amina & Rajmohana 2016; Sengupta
et al. 2019). Three species of Glyptotermes—ceylonicus

Editor: K. Rajmohana, Zoological Survey of India, Kolkata, India.

Holmgren (1911), dilatatus (Bugnion & Popoff 1910),
and minutes Kemner 1932—reported from Sri Lanka
are endemic to the area (Sri Lanka). None of the Indian
species of Glyptotermes were reported from Sri Lanka.
Likewise, none of the Sri Lankan species of Glyptotermes
were reported from India. The total termite species
reported from Kerala is 67, which belongs to three
families and 30 genera (Mathew & Ipe 2018).

MATERIALS AND METHODS

Termites were collected from Pinnakkanadu,
Kottayam district of Kerala State, located in southern
India. The study area is situated between 9.64°N and
76.76°E at an altitude of 97.536 m. The collection
was made from the core of a rotten wood of Hevea
brasiliensis Mill.Arg, 1857, with high moisture content.
The periphery of the wood was severely infected with
Heterotermes indicola (Wasmann, 1902). The specimens
were collected using an aspirator and preserved in
80% alcohol. Voucher specimens were deposited in
the Zoological Survey of India (ZSl) Western Ghats
Regional Centre Specimen Repository with register
number ZSI/WGRC/I.R.-INV.17975. Measurements were
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made in 80% alcohol under a stereo zoom microscope,
Labomed Luxeo 4D binocular microscope with attached
camera and pixel pro software at magnification of
8-35X. Morphological terminology, measurements
and indices for describing soldiers, workers and imago
follow Roonwal & Chhotani (1989) and Sands (1998).
Mandibles, antennae, and labrum of the imago, soldier
and worker caste were mounted on a glass slide for
examining diagnostic characters. Photographs were
taken using Labomed Luxeo 4D binocular microscope
with an attached camera.

Systematics
Family Kalotermitidae Froggatt, 1897
Genus Glyptotermes Froggatt, 1897
Glyptotermes ceylonicus (Holmgren, 1911)

Materials examined

CMSZMAI-111, Soldier-10, Imago-5, worker-10.
08.10.2018, Pinnakkanadu, Kottayam, Kerala, India,
9.63°N and 76.76°E, 97.536 m, coll. Jobin Mathew.

DIAGNOSIS

Soldier: (Image 1, Table 1). Head-capsule brownish
yellow, frons reddish-brown with an inclination angle of
about 70°. Labrum and antennae pale yellow. Mandibles
black, body and legs straw yellow. Head sparsely and
body moderately hairy. Mandibles with short hairs at
basal humps. Head-capsule sub-rectangular, length a
little less than twice width. Antennae with 12 segments,
segment three shortest. Mandibles thick, stout, and
short, broadly narrowed at tips. Left mandible with two
large and broad marginal teeth. First marginal situated
at about one-fourth from the distal tip or closer to
tip, second marginal broader and situated medially
or just below first postmentum long, club-shaped,
widest anteriorly at one fourth, waist long and narrow,
minimum width of waist less than half to about half of
maximum width.

Imago: (Image 2, Table 2). Head brown, paler in
front. Pronotum paler than head. Abdomen brownish
above paler below. Wings iridescent, with brownish
anterior veins. Head thick, almost quadrately oval. Eyes
and ocelli are small, ocelli separated from the eyes by
their diameter or a little more. Clypeus short. Antenna
13 segmented, distinctly thickened distally. Segment
two is almost as long as three.

Pseudoworker: (Image 3, Table 3). Head-capsule pale
yellow, antennae, labrum, legs and body paler. Head
and body moderately hairy. Head-capsule subcircular, a
little broader than its length to base of mandibles. Eyes

_Joseph et al.

Image 1A-H. Glyptotermes ceylonicus: A—Soldier | B—Head dorsal
view | C—Labrum | D—Head ventral view showing postmentum | E—
Left mandible | F—Right mandible | G—Pronotum | H—Antennae.
Scale bars: A—1 mm | B—0.75 mm | C—0.25 mm | D—0.75 mm |
E—0.4 mm | F—0.4 mm | G—0.75 mm. © Authors.

translucent and round. Ocelli absent. Antennae with
13 segments, segment three shortest. Labrum broadly
tongue-shaped, hairy near anterior margin and on body.
Mandibles typically Glyptotermes-type.

Biology

Glyptotermes ceylonicus is a rare species in Sri Lanka
and India. It is reported from dead, decaying logs and
branches of Hevea, Acacia, and Artocarpus integrifolia
Linn.f. 1782. In Sri Lanka, it is found at an altitude
between 460-610 m. In India, it is reported at 97.536
m. The nest is in the form of longitudinal galleries. The
galleries and chambers contain a small round heap of
faecal matter.

Distribution

Sri Lanka: Chilaw, Hewaheta, Elpitiya, Kurunegala,
Pasara, and Peradeniya.

India: Kottayam (new record)

Journal of Threatened Taxa | www.threatenedtaxa.org | 26 june 2022 | 14(6): 21290-21295




g{%

First report of Sri Lankaw termite Glyptotermes ceylonicus from ndia

A

20000000000

_ |

Image 2A-J. Glyptotermes ceylonicus: A—Imago with wing | B—
Imago without wing | C—postmentum | D—Left mandible | E—
Right mandible | F—Antennae | G—Fore wing | H—Pronotum | I—
Hind wing | J—Labrum. Scale bars: A—1 mm | B—1 mm | C—0.25
mm | D—0.5mm | E—0.5 mm | G—2 mm | H—0.75 mm | I—2 mm
| J—0.3 mm. © Authors.

Q

DISCUSSION

Kalotermitidae is a monophyletic lineage (Inward et
al. 2007); it contains lower termites that evolved during
the Cretaceous period. Three species of Kalotermitidae
are preserved in Miocene amber from the Dominican
Republic, which belongto the living genera Cryptotermes,
Glyptotermes, and Incisitermes (Rohr et al. 1986). The
higher distribution and abundance of Glyptotermes
in the Neotropical (34.2%) and Indo-Malayan (31.5%)
regions suggest, the genus had its origin in either of
these regions. They got dispersed in the late Jurassic or
early Cretaceous to the Australian and Papuan regions
and dispersed through the Bering land bridge (Emerson
1952, 1955) or they originated in southern landmass
when they were contiguous and dispersed before
landmass drifted apart according to Warner’s hypothesis
(Chhotani 1970). Either of the two theories gives an
insight into the reason behind the peculiar distribution.

_Joseph et al.
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Image 3A-F. Glyptotermes ceylonicus: A—Worker | B—Pronotum |
C—Labrum | D—Antennae | E—Left mandible | F—Right mandible.

Scale bars: A—1 mm | B—0.5 mm | C—0.3 mm | E—0.25 mm |
F—0.25 mm. © Authors.

Studies show that East Gondwana, including India,
split from West Gondwana between 165 and 150 million
years ago (Krutzsch 1989; McLoughlin 2001; Briggs
2003). The collision of the Deccan plate (comprising
India, Sri Lanka, and Seychelles) with Laurasia during
the Eocene between 55 and 40 million years ago led to
the rise of the Himalayan chain (Partridge 1997; Willis
& McElwain 2002). The tropical climate of this region
supports the development of the tropical biome in
southeastern Asia. Sri Lanka was probably connected
to India until 6,000 years ago, with a continuous stretch
of tropical rain forest, which permitted the exchange of
fauna of these regions. Later, Sri Lanka separated from
the Indian mainland due to rise in sea levels (McLoughlin
2001).

Roonwal & Chottani (1989) conducted extensive
studies on the termite fauna of the Indian subcontinent
and reported 12 species of Glyptotermes. Thakur et al.
(2010), introduced a new species, Glyptotermes roonwali,
from northern India. Amina & Rajmohana (2016),
introduced a new species, Glyptotermes chiraharitae,

Journal of Threatened Taxa | www.threatenedtaxa.org | 26 june 2022 | 14(6): 21290-21295
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Table 1. Measurements of soldier cast of Glyptotermes ceylonicus. Table 3. Measurements of pseudo-worker cast of Glyptotermes cey-
lonicus.
Present study Roonwal &
Characters Chhotani Present study Roonwal &
Range Mean (1989) Characters Chhotani
Range Mean (1989)
Total body Length 7.00-7.31 7.15 6.5-10.4
Total body Length 7.94-8.6 7.15 7.9-8.6
E:::;f;f: dtizéhe 2.11-2.19 215 2.67-3.00 TS
eadlengthtothe | ) 35 4 45 136 1.40
Head Width 138 15167 base of mandible
ea idt! 137-1.4 . o—1L
Head Width 145-15 1.47 15
Mandible Length 0.97-1.00 0.98 0.90-1.00 T
Labrum Length 0.35-0.38 036 R Labrum Length 0.46-0.48 0.47 0.47
Labrum Width 0.34-0.35 0.345 R Labrum Width 0.39-0.42 0.40 0.43
Pronotum Length 1.72-1.75 1.73 - Pronotum Length 0.57-0.62 059 )
Pronotum Width 1.32-1.38 1.35 Pronotum Width 1.09-114 t1 -
Antenna segments 13 - 13
Postmentum Length 1.92-1.95 1.93 1.90-2.33
postmentum Width 0.49-0.58 053 0.5-0.6
Maximum
Postmentum Width .
Minimum 0.2-0.23 0.21 0.23 prefers to feed on dead, decaying logs and branches
Antenna segments 12 i 12 of Hevea, Acacia, and Artocarpus integrifolia with high

water content (Roonwal & Chhotani 1989). Through the
present study, we report Glyptotermes ceylonicus for the
first time in India. The population is found in the western
part of Western Ghats, 500 km (aerial distance) away

Table 2. Measurements of imago cast of Glyptotermes ceylonicus.

Present study Roonwal & from the currently known location, at an elevation of

Characters Chhotani
Range Mean (1989) 97.536 m. The species may have been widely distributed
mag':ength with 8.5-9.63 9.06 8.5-11.0 in southern India before the separation of Sri Lanka from
India. Invasion through traded goods is thin because

Total Length 4.8-5.77 5.28 4.7-6.0
without wings o ’ T artificial transport of this rare species s difficult (Chhotani
Head Length 1.47-1.49 1.48 1.33-1.52 1970). These family of termites are obscure in nature,
Head Width 216 126 1.15-1.30 except Paraneotermes simplicicornis, which exclusively

dwells in woody structures (Thakur et al. 2010), resulting
in under-exploration. Another reason for the absence
Labrum Width 0.29-0.31 030 - of this species from the area between Sri Lanka and
current location might be due to the extinction in the
intermediate areas due to the influence of anthropogenic
factors (Basu et al. 1996). Amina et al. (2013) reported

Labrum Length 0.31-0.33 0.32 -

Pronotum Length 0.61-0.66 0.63 -

Pronotum Width 1.06-1.09 1.07 -

Diameter of the

eve 0.27-0.30 0.28 - Sri Lankan termite Hospitalitermes monoceros (Konig,
Diameter of 0.09-0.11 0.10 ] 1779) from Chinnar Wildlife Sanctuary, Western Ghats,
Ocellus Kerala. This also supports our view that many termites
?:gt;lr:is 13 - 13-14 are distributed in southern India and Sri Lanka and later

dwindled to narrow geographical areas. The present
documentation of Glyptotermes ceylonicus is an example

of discontinuous distribution.
from southern India in 2016, and the presence of two
Glyptotermes species were revalidated by Rituparna et  REFERENCES
al. (2019) in 2019. Currently, a total of 17 Glyptotermes
species are reported from the Indian region. Earlier it ~ Amina, P. & K. Rajmohana (2016). Glyptotermes chiraharitae n.
. . sp., a new dampwood termite species (Isoptera: Kalotermitidae)

was thOUght that'G/.yptotermes ceylonicus was refStrICtEd from India. Zoosystema 38(3): 309-316. https://doi.org/10.5252/
to Sri Lanka. This is not a very common species and 22016n3a2
was earlier reported from Chilaw, Hewaheta, Elpitiya, Amina, P, K. Rajmohana, C. Bijoy, C. Radhakrishnan & N. Saha (2013).
K la. P d Peradeni t | i f First record of the Srilankan Processional Termite, Hospitalitermes

urunegala, rFasara, an eradeniya at an efevation o monoceros (Konig) (Termitidae: Nasutitermitinae) from India.
460-610 m (Hemachandra et al. 2012). This species Halteres 4: 48-52.
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Revised key to the indian species of Glyptotermes (based on soldier caste)
(Froggatt 1897; Thakur et al. 2010; Amina & Rajmohana 2016; Rituparna et al. 2019)

1. Large species; frons sharply inclined in front at an angle of more than 65°
- Small species; frons gradually inclined in front at an angle of 45-50 °

2. Head much longer (1.7-1.85 times) than wide, left mandible with four marginal teeth ..........ccoeiiiiiiiiiiiiie 3
- Head not much longer (a little more than 1.5 times) than wide left mandible with three marginal teeth ..o 4

3. Head length to base of mandible 3.20-3.50 mm, head width 1.90-2.05 mm). Antennae 14-15 segmented; mandibles long (1.48—
LL58 MMM ettt ettt st s bbbt e s bt e h e s a e et bt et et sa e e na et neneeeees Glyptotermes tikaderi Chhotani & Bose, 1985
— Head length to base of mandibles 2.67-3.00 mm, headwidth 1.50-1.67 mm; antennae 12-segmented; mandibles shorter (0.90—
L0101 33T o) SRS G. ceylonicus (Holmgren, 1911)

4. Antennae 14 segmented; labrum subsquare, broader than long; postmentum long (1.78 mm), waist much narrower, postmentum
contraction index 0.42; small species G. taruni Bose, 1999
—  Antennae 12 segmented; labrum tongue shaped, longer than wide; postmentum not much long (1.48-1.70 mm), waist
comparatively wider, postmentum contraction index 0.47-0.52; large species ................ G. chiraharitae Amina & Rajmohana, 2016

5. Head capsule large and wide (head length to base of mandibles 1.93-2.27 mm, head width 1.25-1.40 mm); antennae 12-14

SEEMENTEA ..ttt

................................................................ G. teknafensis Akhtar, 1975

— Head capsule small and narrow (head length to base of mandibles 1.18-1.73 mm, head width 0.88-1.20 mm); antennae 8-12

SEEMENTEA ...ttt sttt

6. Head width less than 1.00 mm
- Head width more than 1.00 mm

7. Ocelli absent; antennae 10-11 segmented
- Ocelli present; antennae 8-12 segmented .....

8. Epicranial suture faintly visible; antennae 9-10 segmented ..

- Epicranial suture distinct; antennae 8-12 segmented

9. Mandibles basally bumped at outer margins; antennae 8-10 segmented

- Mandibles with a weak basal bump; antennae 11-12 segmented .................

10.  Antero-lateral corners of head sharply pointed in font .............
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—  Margin between 2™ and 3™ marginal teeth of left mandible, not continuous, but with angular cutting edges; postmentum
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Basu, P., E. Blanchart & M. Lepage (1996). Termite (Isoptera)
community in the Western Ghats, South India: influence of
anthropogenic disturbance of natural vegetation. European Journal
of Soil Biology 32(3): 113-21.

Briggs, J.C. (2003). The biogeographic and tectonic history of India.
Journal of Biogeography 30: 381-388. https://doi.org/10.1046/
j.1365-2699.2003.00809.x

Chhotani, 0.B. (1970). Revision of the genus Glyptotermes Froggatt
(Kalotermitidae, Isoptera, Insecta) from the Indian Region. Records
of the Zoological Survey of India 68(1/4): 109-159.

Emerson, A.E. (1952). The Neotropical genera Procornitermes and
Cornitermes (Isoptera, Termitidae). Bulletin of the American
Museum of Natural History 99(8): 475-539.

Emerson, A.E. (1955). Geographical origins and dispersions of termite
genera. Fieldiana: Zoology 37: 465-521. https://doi.org/10.5962/
bhl.title.2783

Froggatt W.W. (1897). Australian Termitidae. Part Il. Proceedings of
the Linnean Society of New South Wales 21: 510-552. https://doi.
org/10.5962/bhl.part.8483

................................. G. nicobarensis Maiti & Chakraborty, 1981

Hemachandra, L.I., J.P. Edirisinghe, W.A.I.P.A. Karunaratne & C.V.S.
Gunetilleke (2012). An annotated checklist of termites (Isoptera) of
Sri Lanka.MAB Checklist and Handbook Series Publication No. 24.
National Science Foundation of Sri Lanka, Colombo, 29 pp.

Holmgren, (1911). Ceylon-Termite gesammelt von Prof. K.
Escherisch, nebste iner synoptischen tibersicht tiber alle bisjetzt von
Ceylon und den angrenzenden Festland bekannten Termitenarten,
pp. 183-212. In: Termiten lebena Uf Ceylon, u.s. w. (by K. Escherisch).
Systematischer Anhang: Termiten und Termitophilen von Ceylon.

Inward, D. J., A.P. Vogler & P. Eggleton (2007). A comprehensive
phylogenetic analysis of termites (Isoptera) illuminates key
aspects of their evolutionary biology. Molecular phylogenetics and
evolution 44(3): 953-967.

Krishna, K., D.A. Grimaldi, V. Krishna & M.S. Engel (2013)Treatise
on the Isoptera of the world. Bulletin of the American Museum of
Natural History B377(1): 2282-2310. https://digitallibrary.amnh.
org/handle/2246/6430

Krutzsch, W. (1989). Paleogeography and historical phytogeography
(paleochorology) in the Neophyticum. Plant Systematics and

Journal of Threatened Taxa | www.threatenedtaxa.org | 26 june 2022 | 14(6): 21290-21295



https://doi.org/10.1046/j.1365-2699.2003.00809.x
https://doi.org/10.1046/j.1365-2699.2003.00809.x
https://doi.org/10.5962/bhl.title.2783
https://doi.org/10.5962/bhl.title.2783
https://doi.org/10.5962/bhl.part.8483

First report of Sri Lankawn terwite Glyptotermes ceylonicus from ndia

Evolution 162: 5-61. https://doi.org/10.1007/BF00936909

Mathew, J. & C. Ipe (2018). New species of termite Pericapritermes
travancorensis sp. nov. (Isoptera: Termitidae: Termitinae) from
India. Journal of Threatened Taxa 10(11): 12582-12588. https://doi.
org/10.11609/jott.3389.10.11.12582-12588

Mcloughlin, S. (2001). The breakup history of Gondwana and its
impact on pre-Cenozoic floristic provincialism. Australian Journal of
Botany 48: 271-300. https://doi.org/10.1071/BT00023

Partridge, T.C. (1997). Late Neogene uplift in eastern and southern
Africa and its paleoclimatic implications, pp. 63—86. In: Ruddiman,
W.F. (eds.). Tectonic Uplift and Climate Change. Springer, Boston,
Xxi+535 pp. https://doi.org/10.1007/978-1-4615-5935-1_4

Rohr, D.M., J. Boucot, A.J. Miller & M. Abbott (1986). Oldest
termite nest from the Upper Cretaceous of west Texas.
Geology (Boulder) 14(1): 87-88. https://doi.org/10.1130/0091-
7613(1986)14<87:0TNFTU>2.0.CO;2

Roonwal, M.L. & O. B. Chhotani (1989). The Fauna of India and the
Adjacent Countries: Isoptera (Termites) - Vol. 1. Zoological Survey of
India, Calcutta, 672 pp.

_Joseph et al.

Sands, W.A. (1998). The Identification of Worker Castes of Termite
Genera from Soils of Africa and the Middle East. CAB International,
Wallingford, 500 pp. https://doi.org/10.1017/S0007485399000413

Sengupta, R., K. Rajmohana, A. Poovoli, J. Basak & B. Baraik (2019).
Revalidation of the presence of Glyptotermes brevicaudatus
(Haviland) and Glyptotermes caudomunitus Kemner in India
(Isoptera: Kalotermitidae). Oriental Insects 53(4): 588-598.

Thakur, R.K., T. Vivek & K. Sachin (2010). Glyptotermes roonwali
(Isoptera: Kalotermitidae), a new species from India. Entomon
35(2): 111-119.

Wasmann, E. (1902). Termiten, Termitophilen und Myrmekophilen,
gesammelt auf Ceylon von Dr W Horn, 1899, mitandernostindischen
Material bearbeitet. Beitragezur Kenntnis der Myrmekophilen und
der Termitophilen. Zoologische Jahrbiicher (Syst.) 17(1): 99-164.

Willis, J.K. & J.C. Mcelwain (2002). The evolution of plants. Annals of
Botany 90(5): 678-679. https://doi.org/10.1093/aob/mcf232

WieD

*Z6GRENCR

Threatened Taxa

Journal of Threatened Taxa | www.threatenedtaxa.org | 26 june 2022 | 14(6): 21290-21295



https://doi.org/10.1007/BF00936909
https://doi.org/10.11609/jott.3389.10.11.12582-12588
https://doi.org/10.11609/jott.3389.10.11.12582-12588
https://doi.org/10.1071/BT00023
https://doi.org/10.1007/978-1-4615-5935-1_4
https://doi.org/10.1130/0091-7613(1986)14%3C87:OTNFTU%3E2.0.CO%3B2
https://doi.org/10.1130/0091-7613(1986)14%3C87:OTNFTU%3E2.0.CO%3B2
https://doi.org/10.1017/S0007485399000413
https://doi.org/10.1093/aob/mcf232

Dr. John Noyes, Natural History Museum, London, UK Birds
Dr. Albert G. Orr, Griffith University, Nathan, Australia

Dr. Sameer Padhye, Katholieke Universiteit Leuven, Belgium Dr. Hem Sagar Baral, Charles Sturt University, NSW Australia
Dr. Nancy van der Poorten, Toronto, Canada Mr. H. Byju, Coimbatore, Tamil Nadu, India
Dr. Kareen Schnabel, NIWA, Wellington, New Zealand Dr. Chris Bowden, Royal Society for the Protection of Birds, Sandy, UK
Dr. R.M. Sharma, (Retd.) Scientist, Zoological Survey of India, Pune, India Dr. Priya Davidar, Pondicherry University, Kalapet, Puducherry, India
Dr. Manju Siliwal, WILD, Coimbatore, Tamil Nadu, India Dr. J.W. Duckworth, IUCN SSC, Bath, UK
Dr. G.P. Sinha, Botanical Survey of India, Allahabad, India Dr. Rajah Jayapal, SACON, Coimbatore, Tamil Nadu, India
Dr. K.A. Subramanian, Zoological Survey of India, New Alipore, Kolkata, India Dr. Rajiv S. Kalsi, M.L.N. College, Yamuna Nagar, Haryana, India
Dr. P.M. Sureshan, Zoological Survey of India, Kozhikode, Kerala, India Dr. V. Santharam, Rishi Valley Education Centre, Chittoor Dt., Andhra Pradesh, India
Dr. R. Varatharajan, Manipur University, Imphal, Manipur, India Dr. S. Balachandran, Bombay Natural History Society, Mumbai, India
Dr. Eduard Vives, Museu de Ciencies Naturals de Barcelona, Terrassa, Spain Mr. J. Praveen, Bengaluru, India
Dr. James Young, Hong Kong Lepidopterists’ Society, Hong Kong Dr. C. Srinivasulu, Osmania University, Hyderabad, India
Dr. R. Sundararaj, Institute of Wood Science & Technology, Bengaluru, India Dr. K.S. Gopi Sundar, International Crane Foundation, Baraboo, USA
Dr. M. Nithyanandan, Environmental Department, La Ala Al Kuwait Real Estate. Co. K.S.C., Dr. Gombobaatar Sundev, Professor of Ornithology, Ulaanbaatar, Mongolia
Kuwait Prof. Reuven Yosef, International Birding & Research Centre, Eilat, Israel
Dr. Himender Bharti, Punjabi University, Punjab, India Dr. Taej Mundkur, Wetlands International, Wageningen, The Netherlands
Mr. Purnendu Roy, London, UK Dr. Carol Inskipp, Bishop Auckland Co., Durham, UK
Dr. Saito Motoki, The Butterfly Society of Japan, Tokyo, Japan Dr. Tim Inskipp, Bishop Auckland Co., Durham, UK
Dr. Sanjay Sondhi, TITLI TRUST, Kalpavriksh, Dehradun, India Dr. V. Gokula, National College, Tiruchirappalli, Tamil Nadu, India
Dr. Nguyen Thi Phuong Lien, Vietnam Academy of Science and Technology, Hanoi, Vietnam Dr. Arkady Lelej, Russian Academy of Sciences, Vladivostok, Russia
Dr. Nitin Kulkarni, Tropical Research Institute, Jabalpur, India Dr. Simon Dowell, Science Director, Chester Zoo, UK
Dr. Robin Wen Jiang Ngiam, National Parks Board, Singapore Dr. Mério Gabriel Santiago dos Santos, Universidade de Tras-os-Montes e Alto Douro,
Dr. Lional Monod, Natural History Museum of Geneva, Genéve, Switzerland. Quinta de Prados, Vila Real, Portugal
Dr. Asheesh Shivam, Nehru Gram Bharti University, Allahabad, India Dr. Grant Connette, Smithsonian Institution, Royal, VA, USA
Dr. Rosana Moreira da Rocha, Universidade Federal do Parana, Curitiba, Brasil Dr. M. Zafar-ul Islam, Prince Saud Al Faisal Wildlife Research Center, Taif, Saudi Arabia
Dr. Kurt R. Arnold, North Dakota State University, Saxony, Germany
Dr. James M. Carpenter, American Museum of Natural History, New York, USA Mammals
Dr. David M. Claborn, Missouri State University, Springfield, USA
Dr. Kareen Schnabel, Marine Biologist, Wellington, New Zealand Dr. Giovanni Amori, CNR - Institute of Ecosystem Studies, Rome, Italy
Dr. Amazonas Chagas Junior, Universidade Federal de Mato Grosso, Cuiaba, Brasil Dr. Anwaruddin Chowdhury, Guwahati, India
Mr. Monsoon Jyoti Gogoi, Assam University, Silchar, Assam, India Dr. David Mallon, Zoological Society of London, UK
Dr. Heo Chong Chin, Universiti Teknologi MARA (UiTM), Selangor, Malaysia Dr. Shomita Mukherjee, SACON, Coimbatore, Tamil Nadu, India
Dr. R.J. Shiel, University of Adelaide, SA 5005, Australia Dr. Angie Appel, Wild Cat Network, Germany
Dr. Siddharth Kulkarni, The George Washington University, Washington, USA Dr. P.O. Nameer, Kerala Agricultural University, Thrissur, Kerala, India
Dr. Priyadarsanan Dharma Rajan, ATREE, Bengaluru, India Dr. lan Redmond, UNEP Convention on Migratory Species, Lansdown, UK
Dr. Phil Alderslade, CSIRO Marine And Atmospheric Research, Hobart, Australia Dr. Heidi S. Riddle, Riddle’s Elephant and Wildlife Sanctuary, Arkansas, USA
Dr. John E.N. Veron, Coral Reef Research, Townsville, Australia Dr. Karin Schwartz, George Mason University, Fairfax, Virginia.
Dr. Daniel Whitmore, State Museum of Natural History Stuttgart, Rosenstein, Germany. Dr. Lala A.K. Singh, Bhubaneswar, Orissa, India
Dr. Yu-Feng Hsu, National Taiwan Normal University, Taipei City, Taiwan Dr. Mewa Singh, Mysore University, Mysore, India
Dr. Keith V. Wolfe, Antioch, California, USA Dr. Paul Racey, University of Exeter, Devon, UK
Dr. Siddharth Kulkarni, The Hormiga Lab, The George Washington University, Washington, Dr. Honnavalli N. Kumara, SACON, Anaikatty P.O., Coimbatore, Tamil Nadu, India
D.C., USA Dr. Nishith Dharaiya, HNG University, Patan, Gujarat, India
Dr. Tomas Ditrich, Faculty of Education, University of South Bohemia in Ceske Dr. Spartaco Gippoliti, Socio Onorario Societa Italiana per la Storia della Fauna “Giuseppe
Budejovice, Czech Republic Altobello”, Rome, Italy
Dr. Mihaly Foldvari, Natural History Museum, University of Oslo, Norway Dr. Justus Joshua, Green Future Foundation, Tiruchirapalli, Tamil Nadu, India
Dr. V.P. Uniyal, Wildlife Institute of India, Dehradun, Uttarakhand 248001, India Dr. H. Raghuram, The American College, Madurai, Tamil Nadu, India
Dr. John T.D. Caleb, Zoological Survey of India, Kolkata, West Bengal, India Dr. Paul Bates, Harison Institute, Kent, UK
Dr. Priyadarsanan Dharma Rajan, Ashoka Trust for Research in Ecology and the Environment Dr. Jim Sanderson, Small Wild Cat Conservation Foundation, Hartford, USA
(ATREE), Royal Enclave, Bangalore, Karnataka, India Dr. Dan Challender, University of Kent, Canterbury, UK
Dr. David Mallon, Manchester Metropolitan University, Derbyshire, UK
Fishes Dr. Brian L. Cypher, California State University-Stanislaus, Bakersfield, CA
Dr. S.S. Talmale, Zoological Survey of India, Pune, Maharashtra, India
Dr. Neelesh Dahanukar, IISER, Pune, Maharashtra, India Prof. Karan Bahadur Shah, Budhanilakantha Municipality, Kathmandu, Nepal
Dr. Topiltzin Contreras MacBeath, Universidad Auténoma del estado de Morelos, México Dr. Susan Cheyne, Borneo Nature Foundation International, Palangkaraja, Indonesia
Dr. Heok Hee Ng, National University of Singapore, Science Drive, Singapore Dr. Hemanta Kafley, Wildlife Sciences, Tarleton State University, Texas, USA
Dr. Rajeev Raghavan, St. Albert’s College, Kochi, Kerala, India
Dr. Robert D. Sluka, Chiltern Gateway Project, A Rocha UK, Southall, Middlesex, UK Other Disciplines
Dr. E. Vivekanandan, Central Marine Fisheries Research Institute, Chennai, India
Dr. Davor Zanella, University of Zagreb, Zagreb, Croatia Dr. Aniruddha Belsare, Columbia MO 65203, USA (Veterinary)
Dr. A. Biju Kumar, University of Kerala, Thiruvananthapuram, Kerala, India Dr. Mandar S. Paingankar, University of Pune, Pune, Maharashtra, India (Molecular)
Dr. Akhilesh K.V., ICAR-Central Marine Fisheries Research Institute, Mumbai Research Dr. Jack Tordoff, Critical Ecosystem Partnership Fund, Arlington, USA (Communities)
Centre, Mumbai, Maharashtra, India Dr. Ulrike Streicher, University of Oregon, Eugene, USA (Veterinary)
Dr. J.A. Johnson, Wildlife Institute of India, Dehradun, Uttarakhand, India Dr. Hari Balasubramanian, EcoAdvisors, Nova Scotia, Canada (Communities)
Dr. Rayanna Hellem Santos Bezerra, Universidade Federal de Sergipe, Sdo Cristévao, Brazil
Amphibians Dr. Jamie R. Wood, Landcare Research, Canterbury, New Zealand
Dr. Wendy Collinson-Jonker, Endangered Wildlife Trust, Gauteng, South Africa
Dr. Sushil K. Dutta, Indian Institute of Science, Bengaluru, Karnataka, India Dr. Rajeshkumar G. Jani, Anand Agricultural University, Anand, Gujarat, India
Dr. Annemarie Ohler, Muséum national d’Histoire naturelle, Paris, France Dr. O.N. Tiwari, Senior Scientist, ICAR-Indian Agricultural Research Institute (IARI), New
Delhi, India
Reptiles Dr. L.D. Singla, Guru Angad Dev Veterinary and Animal Sciences University, Ludhiana, India
Dr. Rupika S. Rajakaruna, University of Peradeniya, Peradeniya, Sri Lanka
Dr. Gernot Vogel, Heidelberg, Germany Dr. Bahar Baviskar, Wild-CER, Nagpur, Maharashtra 440013, India

Dr. Raju Vyas, Vadodara, Gujarat, India

Dr. Pritpal S. Soorae, Environment Agency, Abu Dubai, UAE.

Prof. Dr. Wayne J. Fuller, Near East University, Mersin, Turkey Reviewers 2019-2021

Prof. Chandrashekher U. Rivonker, Goa University, Taleigao Plateau, Goa. India Due to pausity of space, the list of reviewers for 2018-2020 is available online.
Dr. S.R. Ganesh, Chennai Snake Park, Chennai, Tamil Nadu, India

Dr. Himansu Sekhar Das, Terrestrial & Marine Biodiversity, Abu Dhabi, UAE

The opinions expressed by the authors do not reflect the views of the

Journal of Threatened Taxa, Wildlife Information Liaison Development Society,
Zoo Outreach Organization, or any of the partners. The journal, the publisher,
the host, and the partners are not responsible for the accuracy of the political

o o boundaries shown in the maps by the authors.
Journal of Threatened Taxa is indexed/abstracted in Bibliography of Sys-

tematic Mycology, Biological Abstracts, BIOSIS Previews, CAB Abstracts,
EBSCO, Google Scholar, Index Copernicus, Index Fungorum, JournalSeek,
National Academy of Agricultural Sciences, NewJour, OCLC WorldCat,
SCOPUS, Stanford University Libraries, Virtual Library of Biology, Zoologi-
cal Records.

Print copies of the Journal are available at cost. Write to:

The Managing Editor, JoTT,

c/o Wildlife Information Liaison Development Society,

No. 12, Thiruvannamalai Nagar, Saravanampatti - Kalapatti Road,
Saravanampatti, Coimbatore, Tamil Nadu 641035, India
ravi@threatenedtaxa.org

NAAS rating (India) 5.64



The Journal of Threatened Taxa (JoTT) is dedicated to building evidence for conservation globally by
OPEN ACCESS publishing peer-reviewed articles online every month at a reasonably rapid rate at www.threatenedtaxa.org.

—~ 7
\\00' ® All articles published in JoTT are registered under Creative Commons Attribution 4.0 International License
DA @ unless otherwise mentioned. JoTT allows allows unrestricted use, reproduction, and distribution of articles in
A BY

www.threatenedtaxa.org

Article

Identification of confiscated pangolin for conservation purposes through molecular
approach
— Wirdateti, R. Taufig P. Nugraha, Yulianto & Gono Semiadi, Pp. 21127-21139

Communications

The trade of Saiga Antelope horn for traditional medicine in Thailand
— Lalita Gomez, Penthai Siriwat & Chris R. Shepherd, Pp. 21140-21148

The occurrence of Indochinese Serow Capricornis sumatraensis in Virachey National Park,
northeastern Cambodia
— Gregory McCann, Keith Pawlowski & Thon Soukhon, Pp. 21149-21154

Attitudes and perceptions of people about the Capped Langur Trachypithecus pileatus
(Mammalia: Primates: Cercopithecidae): a preliminary study in Barail Wildlife Sanctuary,
India

— Rofik Ahmed Barbhuiya, Amir Sohail Choudhury, Nazimur Rahman Talukdar & Parthankar
Choudhury, Pp. 21155-21160

Feather characteristics of Common Myna Acridotheres tristis (Passeriformes: Sturnidae)
from India

— Swapna Devi Ray, Goldin Quadros, Prateek Dey, Padmanabhan Pramod & Ram Pratap Singh,
Pp.21161-21169

Population and distribution of Wattled Crane Bugeranus carunculatus, Gmelin, 1989 at lake
Tana area, Ethiopia
— Shimelis Aynalem Zelelew & George William Archibald, Pp. 21170-21178

Waterbird assemblage along Punatsangchhu River, Punakha and Wangdue Phodrang,
Bhutan
— Nima & Ugyen Dorji, Pp. 21179-21189

Freshwater fishes of the Chimmony Wildlife Sanctuary, Western Ghats, India
—P.S. Eldho & M.K. Sajeevan, Pp. 21190-21198

Butterflies of Eravikulam National Park and its environs in the Western Ghats of Kerala,
India

— Kalesh Sadasivan, Toms Augustine, Edayillam Kunhikrishnan & Baiju Kochunarayanan, Pp.
21199-21212

The dragonflies and damselflies (Insecta: Odonata) of Shendurney Wildlife Sanctuary,
southern Western Ghats, India
— Kalesh Sadasivan, Vinayan P. Nair & K. Abraham Samuel, Pp. 21213-21226

A pioneering study on the spider fauna (Arachnida: Araneae) of Sagar District, Madhya
Pradesh, India
— Tanmaya Rani Sethy & Janak Ahi, Pp. 21227-21238

Taxonomy and threat assessment of Lagotis kunawurensis Rupr (Plantaginaceae), an
endemic medicinal plant species of the Himalaya, India

— Aijaz Hassan Ganie, Tarig Ahmad Butt, Anzar Ahmad Khuroo, Nazima Rasool, Rameez
Ahmad, Syed Basharat & Zafar A. Reshi, Pp. 21239-21245

The study of algal diversity from fresh water bodies of Chimmony Wildlife Sanctuary,
Kerala, India
— Joel Jose & Jobi Xavier, Pp. 21246-21265

Review

A checklist of herpetofauna of Telangana state, India
— Chelmala Srinivasulu & Gandla Chethan Kumar, Pp. 21266-21281

any medium by providing adequate credit to the author(s) and the source of publication.
ISSN 0974-7907 (Online) | ISSN 0974-7893 (Print)
June 2022 | Vol. 14 | No. 6 | Pages: 21127-21330

Date of Publication: 26 June 2022 (Online & Print)
DOI: 10.11609/jott.2022.14.6.21127-21330

Viewpoint

Comments on “The Dragonflies and Damselflies (Odonata) of Kerala — Status and
Distribution”
— A. Vivek Chandran & K. Muhamed Sherif, Pp. 21282-21284

Short Communications

Landings of IUCN Red Listed finfishes at Chetlat Island of Lakshadweep, southeastern
Arabian Sea
— Davood Nihal, N.M. Naseem, N. Abhirami & M.P. Prabhakaran, Pp. 21285-21289

First report of the termite Glyptotermes ceylonicus (Blattodea: Isoptera: Kalotermitidae)
from India: an example of discontinuous distribution

— Edwin Joseph, Chinnu Ipe, Nisha P. Aravind, Sherin Antony & Jobin Mathew, Pp. 21290-
21295

Authentic report of the emesine bug Gardena melinarthrum Dohrn, 1860 (Hemiptera:
Heteroptera: Reduviidae) from India
— Sangamesh R. Hiremath, Santana Saikia & Hemant V. Ghate, Pp. 21296-21301

Reappearance of stomatopod Gonodactylus platysoma (Wood-Mason, 1895) after an era
from the intertidal region of Chota Balu, South Andaman, India
— N. Muthu Mohammed Naha, Limaangnen Pongener & G. Padmavati, Pp. 21302-21306

Range extension of earthworm Drawida impertusa Stephenson, 1920 (Clitellata:
Moniligastridae) in Karnataka, India
— Vivek Hasyagar, S. Prasanth Narayanan & K.S. Sreepada, Pp. 21307-21310

Pelatantheria insectifera (Rchb.f.) Ridl. (Orchidaceae): a new generic record for Eastern
Ghats of Andhra Pradesh, India

— V. Ashok Kumar, P. Janaki Rao, J. Prakasa Rao, S.B. Padal & C. Sudhakar Reddy, Pp.
21311-21314

Notes

New breeding site record of Oriental White Ibis Threskiornis melanocephalus (Aves:
Threskiornithidae) at Thirunavaya wetlands, Kerala, India
— Binu Chullakattil, Pp. 21315-21317

Rediscovery of Gardena melinarthrum Dohrn from Sri Lanka
— Tharindu Ranasinghe & Hemant V. Ghate, Pp. 21318-21320

A report on the occurrence of the cicada Callogaeana festiva (Fabricius, 1803) (Insecta:
Cicadidae) from Mizoram, India

— Khawlhring Marova, Fanai Malsawmdawngliana, Lal Muansanga & Hmar Tlawmte
Lalremsanga, Pp. 21321-21323

New distribution records of two species of metallic ground beetles of the genus Chlaenius
(Coleoptera: Carabidae: Chlaeniini) from the Western Ghats, India
— Duraikannu Vasanthakumar & Erich Kirschenhofer, Pp. 21324-21326

dodi Sad.
P P

Report of Euph
Kerala, India
— P.K. Muneer, M. Madhavan & A. Vivek Chandran, Pp. 21327-21330

ivan & Bhakare, 2021 (Insecta: Odonata) from

Publisher & Host

T,

Threatened Taxa


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



