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Intertidal Ophiuroidea from the Saurashtra coastline, Gujarat, India
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Abstract: Present communication reports the diversity of intertidal Ophiuroidea (Phylum: Echinodermata) from the intertidal zones of the
Saurashtra coastline, Gujarat state. Saurashtra coastlines were extensively surveyed from January 2019 to March 2022 for the Ophiuroidea
diversity. A total of nine species of Ophiuroidea belonging to eight genera and six families were noted from the intertidal zones of the
Saurashtra coastline. Amongst these, Macrophiothrix variabilis, Ophiothrix savignyi and Ophiomaza cacaotica are newly observed species
from the Gujarat coastline. The results of similarity indices show that each sampling site has a diverse variety of brittle star, making them
spatially different from each other.
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Ophiwroidea from Sawrashtra Coast

INTRODUCTION

The Ophiuroidea are known as brittle stars, basket stars
(euryalids with branching arms) and snake stars (euryalids
with non-branching arms). It is the largest group among
extant living echinoderms, with 2,116 described species
found in all oceans from the intertidal to the greatest
depths (Stohr et al. 2021). Among them, 160 species
have been recorded from Indian waters (Samuel et
al. 2017). Recently nine new brittle stars are reproted
from India (Parameswaran et al. 2021). Macrophothrix
aspidota was the first Ophiuroid reported from Gujarat
(James 1969). After that, Ophioplocus imbricatus was
recorded from Pirotan Island (Clark & Rowe 1971). A
total of 12 species were reported from Gujarat (Sastry
2004; Gohil & Kundu 2012; Poriya 2015). The literature
indicates that not many studies were conducted, nor
significant data were available for the species diversity
of intertidal ophiuroids from the Saurashtra coastline,
Gujarat.

The present study aims to better document the species
diversity of ophiuroids from the Saurashtra coastline,
Gujarat. An extensive sampling effort in the rocky
intertidal coastal zone was undertaken at eight localities
around the Saurashtra coastline. Below, we discuss each
species encountered and compare species composition
between selected localities.

MATERIALS AND METHODS

Total of eight locations were chosen for ophiuroids
sampling (Figure 1, Table 1) during the low tide from
January 2019 to March 2022. In situ photography of
live specimens was carried out. Voucher specimens of
some species were collected by direct hand-picking
method from various habitats for further identification.
Specimens were relaxed with magnesium chloride and
fixed in 95% ethanol and 4% formalin. Encountered
Ophiuroidea species preliminary identification was
done with the monograph of Clark & Rowe (1971) and
Cherbonnier & Guille (1978). Confirmed determinations
up to species level was done using various research
articles such as O’Hara et al. (2018) for family rank and
above, Hoggett (1990) for Macrophiothrix, Thomas
(1975) for Ophioplocus, and Clark (1953) for Ophionereis.
Voucher specimens were deposited in the Museum of
the Department of Biosciences, Saurashtra University.
In the present study, the Jaccard similarity index (J) was
measured using R to compare the similarity and diversity
of the different sampling sites.

BaroL'Lga et al.

RESULTS

Diversity of Intertidal Ophiuroidea: In the present
study, nine species of ophiuroids belonging to eight
genera and six families were noted from the intertidal
zones of the Saurashtra coastline (Table 2). Among
these, only one species was reported from Simbor, three
species each from Diu, Dhamlej, Mangrol, & Shivrajpur,
five from Veraval, six from Dwarka, and seven species
from Okha (Table 3). Systematic position, explanation,
and habitation of noted ophiuroids are as follows:

Systematics section

Family Ophiocomidae Ljungman, 1867
Genus Ophiocomella A.H. Clark, 1939
Ophiocomella sexradia (Ducan, 1887)
Image 1A

Material: Diu (Gangeshwar coast, Jalandhar coast) - 8
specimens; Dhamlej - 3 specimens; Veraval - 6 specimens;
Mangrol - 4 specimens; Dwarka - 5 specimens; Shivrajpur
- 2 specimens; Okha - 6 specimens. Three specimens
having Museum ID: ZEOOOO(5)19H, ZEOOOO(1)19H,
ZEOOOO(8)19H, coll. Hitisha Baroliya, are deposited in
the museum.

Remarks: Commonly observed six arms O. sexradia
at the Saurashtra coast, but we observed one specimen
with seven arms. Specimens have small and imbricating
scales and papillae, narrow and oval shaped radial
shield, three to five elongate and blunt arm spines, one
tentacle scale. Three to eight oral papillae on each side
of jaw and one to six pair of dental papillae with one to
seven square-tipped teeth.

Habitat: Rock crevices and under algal holdfast.

Distribution: Common across the Indo-West Pacific
(Clark & Rowe 1971).

Previous records from Gujarat: Dwarka and Okha
(Sastry 2004).

Present study: Veraval, Diu, Mangrol, Dwarka, and
Okha.

Family Hemieuryalidae Verrill, 1899
Genus Ophioplocus Lyman, 1861
Ophioplocus imbricatus (Miiller & Troschel, 1842)
Image 1B

Material: Dwarka - 3 specimens; Shivrajpur - 1
specimen; Okha - 4 specimens. Two specimens having
Museum ID: ZEOAHO(1)19H, ZEOAHO(13)19B, coll.
Bhavna Solanki and Hitisha Baroliya, are deposited in
the Museum.

Remarks: Disk Covered by small and imbricating
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Table 1. Detailed information about sampling localities evaluated in the study.

Site name GPS coordinates Description

Diu 20.70207 N, 70.91727 E Island located on outer rim of Gulf of Kambhat. Sampling sites: Nagoa and Gangeshwar.

Simbor 20.76603 N, 71.15496 £ Small islet located at the mouth of Sahil river at the Bay of Simbor. Sandy-rocky coast. Sampling site: rocky outcrop
of ~350m length.

Dhamlej 20.77034 N, 70.61462 E Near the Sutrapada, around 2 km long rocky substratum. Flat emergent rocky habitat covered by Zoanthus.

Veraval 20.91691 N, 70.34221 E Largest fish landing site, 3 km long with fully rocky substratum with coral, zoanthid and Cerithium assemblage.

Mangrol 21.0984 N, 70.11417 E 40 km west of Veraval. Coastal stretch 3 km long with fully flat rocky substratum.

Dwarka 22.23676 N, 68.9254 E South-west part of Saurashtra coastline. Light house, 800 m long, sandy-rocky coastal area.

Shivrajpur 22.33049 N, 68.95123 E ‘Blue Flag beach’, located between Dwarka and Okha. 1 km in length.

Okha 22.47974 N, 69.08047 I;Stc;:f:tltj)rl:ltewritrri]r:a(:]fd;kjfogli:fpzftl(::z.h, coastal length for this study was 3 km. Intertidal zone contains hard rocky

Veraval

GUJARAT

Simbor
Dhamlej

Figure 1. The sampling stations of Saurashtra coast.

scales. Dorsal arm plate fragmented into number, three
short and blunt arm spines, two tentacle scales. Four
square shaped oral papillae on each side while as dental
papillae absent, five square tipped teeth present in each
jaw.
Habitat: Underneath of rock in shallow pool.
Distribution: West India, Pakistan, Sri Lanka, Bay of

Bengal, East Indies, northern Australia, Philippine, China,
southern Japan, South Pacific Islands and Hawaiian
Islands (Clark & Rowe 1971); eastern Africa to Hawaii
(Tortonese 1980); Australia (Rowe & Gates 1995).
Previous reports from Gujarat: Okha, Beyt Island,
Hanuman Dandi, and Sikka (Sastry 2004).
Present study: Dwarka, Okha, and Shivrajpur
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lighthouse area.

Family Ophionereididae Ljungman, 1867

Genus Ophionereis Liitken, 1859

Ophionereis dubia dubia (Miiller & Troschel, 1842)
Image 1J

Material examined: Veraval - 1 specimen; Okha
- 3 specimens. One specimen having Museum ID:
ZEOAOO(13)19H, coll. Hitisha Baroliya, are deposited in
the Museum.

Remarks: Rare to moderately occurred at intertidal
area of the Saurashtra coast. Radial shield trapezium
shaped. Three arm spine, one ellipse shaped tentacle
scale. Dorsal arm plate fan triangular shaped, ventral
arm plate octagonal, concave by sides, four oral papillae,
quadrate shaped one tooth on infradental plate.

Habitat: Under the rock crevices.

Distribution: Persian Gulf, west coast of India,
Pakistan, Maldives, Sri Lanka, Bay of Bengal, East Indies,
northern Australia, Philippine, China, and southern
Japan (Clark & Rowe 1971); Australia (Rowe & Gates
1995).

Previous reports from Gujarat: Sikka and Pirotan
Island (Sastry 2004).

Present study: Veraval and Okha.

Family Amphiuridae Ljungman, 1866

Genus Amphipholis Ljungman, 1866
Amphipholis squamata (Delle Chiaje, 1828)
Image 1C

Material: Diu (Gangeshwar, Jalandhar, and Nagoa)
- 17 specimens; Dhamlej - 6 specimens; Veraval -
28 specimens; Mangrol - 8 specimens; Dwarka - 7
specimens; Shivrajpur - 4 specimens; Okha - 8 specimens.
Five specimens having Museum ID: ZEOAAA (5)19H,
ZEOAAA(8)19H,  ZEOAAA(4)20H,  ZEOAAA(13)19H,
ZEOAAA(6)21H, coll. Hitisha Baroliya, are deposited in
the Museum.

Remarks: Most common species of Saurashtra coast.
Central primary plate is clearly visible, imbricating scales
on disc. Radial shields separated proximally by a scale
line, two tentacle scales, dorsal arm plate broader than
long, three conical, erect, arm spines with serrated
tip. Two oral papillae on each side, one distal long and
opercular. A pair of infradental papillae with square
tipped teeth.

Habitat: Rock crevices, underneath of rock and under
the algal holdfast.

Distribution: Cosmopolitan distribution in cold to
tropical and temperate ocean from intertidal to 1,300 m
depth (Gage et al. 1983).

Baroliya et al. F;?f;a

Table 2. Systematic position of species recorded in present study
from Saurashtra coast.

Class Order Family Species

Ophiocomella

Ophiacanthida sexradia

Ophiocomidae

Ophioplocus

Hemieuryalidae . .
imbricatus

Ophionereis dubia
dubia
Amphipholis
squamata

Ophionereididae

Amphiuridae

Ophiuroidea Amphi b
Amphilepidida mphiura ambigua

Ophiactidae Ophiactis savignyi

Macrophiothrix
viriabilis

Ophiomaza
cacaotica

Opbhitrichidae

Ophiothrix savignyi

Previous reports from Gujarat: Diu, Veraval, Holiday
camp, Narara beyt, Dwarka, and Okha (Sastry 2004).

Present study: Diu (Jalandhar, Nagoa, & Gangeshwar),
Dhamlej, Veraval, Mangrol, Dwarka, Shivrajpur, and
Okha.

Genus Amphiura Forbes, 1843
Amphiura ambigua (Koehler, 1905)
Image 1D

Material: Dwarka - 1 specimen; Okha - 2 specimens.
One specimen having Museum ID: ZEOAAA(1)19H coll.
Hitisha Baroliya, are deposited in the Museum.

Remarks: Rarely observed at Saurashtra coast. Five
imbricating greyish black blotches clearly observed on
the central part of the disc. Radial shield barrel shaped,
flat, and longer, two radial shields distally separated by
a single scale line and only united at proximal part. Five
conical shaped arm spines.

Habitat: Underneath of rock.

Distribution: Indo west pacific (Clark & Rowe 1971);
Australia (Rowe & Gates 1995).

Previous reports from Gujarat: Dwarka, Beyt Island,
Balapur bay, and Hanuman Dandi (Sastry 2004).

Present study: Dwarka and Okha.

Family Ophiactidae Matsumoto, 1915
Genus Ophiactis Lutken, 1859
Ophiactis savignyi (Miiller & Troschel, 1842)
Image 1E,F

Material: Diu (Gangeshwar coast, Jalandhar, and
Nagoa coast) - 13 specimens; Dhamlej - 5 specimens;
Veraval - 23 specimens; Mangrol - 6 specimens;
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Image 1. Species reported in Saurashtra coastline: A—Ophiocomella sexradia | B—Ophioplocus imbricatus | C—Amphipholis squamata | D—
Amphiura ambigua | E—Ophiactis savignyi | F—Ophiactis savignyi (color morph) | G—Ophiomaza cacaotica | H—Macrophiothrix viriabilis
| 1—Ophiothrix savignyi| J—Ophionereis dubia dubia. © Hitisha Baroliya

Table 3. Checklist of the recorded ophiuroids species at sampling sites. (Signs denote: ‘+’ presence, -’ Absence). SM—Simbor | DH—Dhamlej
| VRL—Veraval | MGL—Mangrol | DWK—Dwarka | SRP—Shivrajpur | OK—Okha

Rocky intertidal zone
Species
DIU SM DH VRL MGL DWK SRP OK
1 Ophioplocus imbricatus - - - - - + + +
2 Ophionereis dubia dubia - - - + - - - +
3 Macrophiothrix viriabilis - - - + - - - +
4 Amphipholis squamata + - + + + + + +
5 Amphiura ambigua - - - - - + - +
6 Ophiactis savignyi + - + + + + + +
7 Ophiomaza cacaotica - + - - - - -
8 Ophiocomella sexradia + - + + + + - +
9 Opbhiothrix savignyi - - - - + _ _
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Dwarka - 8 specimens; Shivrajpur - 6 specimens; Okha
- 10 specimens. Four specimens having Museum ID:
ZEOAOO(8)19H,  ZEOAOO(4)19H,  ZEOAOO(5)19H,
ZEOAOO(1)19H, coll. Hitisha Baroliya, are deposited in
the Museum.

Remarks: Most occurred species at Saurashtra
coastline. Radial shields large, oval, contiguous distally.
Six arm spines, with denticles along margin and at tip.
Two oral papillae each side, one pair of infradental
papillae with square shape former teeth. During study,
color morph of O. savignyi was observed from Dwarka.
Which has reddish brown patches over pale yellow, five
arms, five arm spine and base of arm spine broad, spines
present on interradius, having only one oral papillae.
As mentioned in fauna de Madagascar (Cherbonnier &
Guille, 1978).

Habitat: Rock crevices, under the algal holdfast and
within crevices of zoanthid bed.

Distribution: Indo-west pacific, Arabian sea to East
Indies (Clark & Rowe 1971).

Previous report from Gujarat: Veraval, Dwarka, Okha
Pirotan Island, and Mandvi (Sastry 2004).

Present study: Diu (Jalandhar, Nagoa, & Gangeshwar),
Dhamlej, Veraval, Mangrol, Dwarka, Shivrajpur, and
Okha.

Family Ophiotrichidae Ljungman, 1867
Genus Macrophiothrix H.L. Clark, 1938
Macrophiothrix variabilis (Duncan, 1887)
Image 1H

Material: Veraval - 1 specimen; Okha - 5 specimen.
Two specimens having Museum ID: ZEOAOM(5)19H,
ZEOAOM(13)20B, coll. Hitisha Baroliya and Bhavna
Solanki, are deposited in the Museum.

Remarks: Brown-purple colour. Small papillae on
disc. Scalene triangular-shaped radial shield, spines
present on radial shield. Eight arm spines near to disc,
but distal parts have less in number, middle 2 spines
large & other short, broad base of spines & denticulate
structure. Hexagonal-shaped dorsal arm plate, white
dots in middle, ventral arm plate, hexagonal shaped but
convex by side. Cluster of dental papillae with six-seven
no. of teeth in a row present on each jaw.

Distribution: Northern Australia from Shark Bay,
W.A. to Mackay, Philippines, Singapore and Mergui
Archipelago (Hoggett, 1990).

Present study: This is the first record from Gujarat
(Veraval and Okha).

BaroL'Lga et al.

Ophiomaza Lyman, 1871
Ophiomaza cacaotica (Lyman, 1871)
Image 1G

Material examined: Simbor - 3 specimens. Museum
ID: ZEOAOO(8)21H, coll. Hitisha Baroliya, are deposited
in the Museum.

Remarks: specimen has brown color disc and
mustard yellow arms. Disc smooth, very large triangular
radial shield present. Five arms with four to six conical
shaped arm spines. Some of the arm plates are
fragmented dorsally, trapezoid shaped. Ventral side
octagonal shaped arm plate. Arms covered by thick skin.
Two genital slit present. Triangular shaped oral shield.
Cluster of numerous tooth papillae present on each jaw.

Habitat: Associated with crinoid.

Distribution: Persian Gulf, Sri Lanka, Bay of Bengal,
East Indies, northern Australia, Philippine, China,
southern Japan, and South Pacific Islands (Clark & Rowe
1971); Australia (Rowe & Gates 1995).

Present study: This is the first record from Gujarat
(Simbor).

Ophiothrix Miller & Troschel, 1840
Ophiothrix savignyi (Miiller & Troschel, 1842)
Image 1l

Material examined: Mangrol - 1 specimens. Museum
ID: ZEOAOO(1)22N, coll. Niyati Gajera, are deposited in
the museum.

Remarks: This species differed from O.
foveolata earlier reported by Sastry (2004). O. foveolata
has conspicuous spines on the dorsal disc with few or no
thorny stumps while

This species has stumps/thorns, trifid. Bare radial
shield having few thorns. Five arms with five/six
denticulate arm spines. Tiny throns/stumps present
on the proximal dorsal arm plate. Distal margin of the
ventral arm plates is concave. Cluster of numerous dental
papillae present on each jaw. Specimen has brown color
disc and arms having pattern.

Habitat: underneath of rock.

Distribution: South Eastern Arabia, Persian Gulf,
West India and Pakistan (Clark & Rowe, 1971).

Present study: This is the first record from Gujarat
(Mangrol).

DISCUSSION
The existing diversity of the intertidal Ophiuroidea

from the Saurashtra coastline is described. Mainly rocky
stations of the Saurashtra coastline were surveyed for
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Image 2. The similarity between each sampling sites for ophiuroids species composition.

the diversity estimation. Earlier 12 ophiuroids were
reported from the Gujarat coast (Sastry 2004). A recent
evaluation of ophiuroids diversity fascinated with nine
species, Microphiothrix variabilis, Ophiothrix savignyi,
and Ophiomaza cacaotica are three new records for the
Gujarat coast. This study revealed several unreported
species from the intertidal areas of various station.
Ophiocomella sexradia, Ophionereis dubia dubia, &
Microphiothrix viriabilis first time reported from Veraval,
Ophiothrix savignyi from Mangrol, Ophiactics savignyi &
0. sexradia from Diu, Amphiura ambigua, M. viriabilis, &
O. dubia dubia from Okha, and Ophioplocus imbricatus
from Dwarka. Rest of the sites are first time evaluated
in the present study with no previous records (Table
3). The similarity index result value varied from 0 to 1
(Image 2). Sampling site wise similarity index shows
that all the seven sites were similar upto some extent
in terms of species composition. Highest similarity was
observed between Diu & Dhamlej, Diu & Mangrol, and
Mangrol & Dhamlej because of the ophiuroid shared by
this station are similar and their substratum and habitat
structure are similar. While, Simbor has lowest similarity.
Except two cosmopolitan species A. squamata and O.
savignyi, all the species of Ophiuroidea were found to

be very much confined to selected station. The results
of similarity indices show that each sampling sites has
diverse variety of the Brittle Star, which makes them
spatially altered from each other. Some of the species
were associated with other marine creatures.

REFERENCES

Cherbonnier, G. & A. Guille (1978). Echinodermes: Ophiurides. In:
Muséum National d’Histoire Naturelle (Eds.), Faune de Madagascar
48. Centre National de la Recherche Scientifique, Paris, 272 pp.

Chiaje, S.D. (1828). Memorie sulla storia e anotomia degli animali
senza vertebre del Regno di Napoli. Vol. 3. Stamperia della Societa
Tipografica, Naples, 232 pp.

Clark, A.M. (1953). A revision of the genus Ophionereis. Proceedings of
the Zoological Society of London 123(1): 65-94.

Clark, A.M. & R.W. Rowe (1971). Monograph of shallow water Indo-
west Pacific echinoderm. Publication no: 690, Nature History British
Museum, London, 297 pp.

Clark, A.H. (1939). Echinoderms (other than holothurians) collected
on the Presidential Cruise of 1938. Smithsonian Miscellaneous
Collections 98: 1-16. https://biodiversitylibrary.org/page/8824171

Clark, H.L. (1938). Echinoderms from Australia. An account of
collections made in 1929 and 1932. Memoirs of the Museum of
Comparative Zoology, at Harvard College, Cambridge, Mass., 55:
596 pp. https://doi.org/10.5962/bhl.title.49349

Duncan, P.M. (1887). On the Ophiuridae of the Mergui Archipelago,
collected for the trustees of the Indian Museum, Calcutta, by

Journal of Threatened Taxa | www.threatenedtaxa.org | 26 October 2022 | 14 (10): 21962-21975


https://doi.org/10.5962/bhl.title.49349
https://biodiversitylibrary.org/page/8824171

Ophiwroidea from Sawrashtra Coast

Dr. John Anderson, F.R.S., Superintendent of the Museum.
Linnean Society Journal of Zoology 21: 85-106. https://doi.
0rg/10.1111/j.1096-3642.1887.tb00382.x

Forbes, E. (1843). On the radiata of the eastern Mediterranean. Part I,
Ophiuridae. Transactions of the Linnean Society of London 19:143—
153. https://doi.org/10.1111/j.1096-3642.1842.tb00360.x

Gage, J.D., M. Pearson, A.M. Clark, G.L.J. Paterson & P.A. Tyler (1983).
Echinoderms of the Rockall Trough and adjacent areas. I. Crinoidea,
Asteroidea and Ophiuroidea. Bulletin of the British Museum
(Natural History) Zoology 45: 263-308. https://doi.org/10.5962/
bhl.part.28002

Gohil B. & R. Kundu (2012). Diversity of the intertidal macro fauna at
west coast of Gujarat, India. Life sciences leaflets 12: 135-145.

Hoggett, A.K. (1990). The genus Macrophiothrix (Ophiuroidea:
Ophiotrichidae) in Australian waters. Invertebrate Systematics 4:
1077-1146. https://doi.org/10.1071/IT9901077

James, D.B. (1969). Catalogue of echinoderms in the reference
collection of the Central Marine Fisheries Research Institute.
Bulletin of Central Marine Fisheries Research Institute 51 - 62.

Koehler, R. (1895). Catalogue raisonné des Echinodermes recueillis
par M. Korotnev aux fles de la Sonde. Memoires de la Societe
Zoologique de France 8: 374-423. https://www.biodiversitylibrary.
org/page/10122175

Koehler, R. (1905). Ophiures littorales. Siboga Expeditie Monographs
45(b): 140 pp.

Ljungman, A.V. (1866). Om nagra nya arter af Ophiurider. Ofversigt af
Kongliga Vetenskaps-Akademiens Férhandlingar 23: 163-166.

Ljungman, A.V. (1867). Ophiuroidea viventia huc usque cognita.
Ofversigt af Kungliga Vetenskaps-Akademiens Férhandlingar 1866
23:303-336.

Lutken, C.F. (1859). Additamenta ad historiam Ophiuridarum. 2.
Beskrivelser af nye eller hidtil kun ufoldstaendigt kjendte Arter af
Slangestjerner. Kongelige Danske Videnskabernes Selskabs Skrifter
5:179-271.

Lyman, T. (1861). Descriptions of new Ophiuridae. Proceedings of the
Boston Society of Natural History 1859 61(8): 75-86. https://doi.
org/10.5962/bhl.part.10220

Lyman, T. (1871). Supplement to the Ophiuridae and Astrophytidae.
lllustrated catalogue of the Museum of Comparative Zoology at
Harvard College 6: 1-17. https://doi.org/10.5962/bhl.title.40079

BumLLga et al.

Matsumoto, H. (1915). A new classification of the Ophiuroidea:
with descriptions of new genera and species. Proceedings of the
Academy of Natural Sciences Philadelphia 67: 43-92.

Miiller, J.H. & F.H. Troschel (1842). System der Asteriden. Vieweg &
Sohn, Braunschweig, 134 pp.

O’Hara T.D., S. Stohr A.F. Hugall, B. Thuy & A. Martynov (2018).
Morphological diagnoses of higher taxa in Ophiuroidea
(Echinodermata) in support of a new classification. European Journal
of Taxonomy 416: 1-35. https://doi.org/10.5852/ejt.2018.416

Parameswaran, U.V., A. Gopal, K.U.A. Jaleel & N. Saravanane (2021).
Nine new records of brittle stars (Echinodermata: Ophiuroidea)
from Indian waters. Marine Biology Research 17(5-6): 434—453.
https://doi.org/10.1080/17451000.2021.1967995

Poriya, P. (2015). Ecological status of the intertidal macrofaunal
assemblage in a rocky intertidal coast, Gujarat. Ph.D. thesis
submitted to Saurashtra University, Gujarat.

Rowe, FW.E. & J. Gates (1995). Echinodermata. In: Wells, A. (ed.).
‘Zoological Catalogue of Australia’ - 33. CSIRO Australia, Melbourne,
xiii + 510 pp.

Samuel, V.K.D., P. Krishnan, C.R. Sreeraj, K. Chamundeeswari, C.
Parthiban, V. Sekar, S. Patro, R. Saravanan, K.R. Abhilash, P.
Ramachandran & R. Ramesh (2017). An updated checklist of
Echinoderms from Indian waters. Zootaxa 4354(1): 1-68. https://
doi.org/10.11646/zootaxa.4354.1.1

Sastry, D.R.K. (2004). Echinodermata. State fauna Series 8: Fauna of
Gujarat, 2. Zoological Survey of India, Calcutta: 59-66.

Stohr, S., T.D. O’Hara & B. Thuy (2012). Global diversity of brittle stars
(Echinodermata: Ophiuroidea). PloS one 7(3): e31940. https://doi.
org/10.1371/journal.pone.0031940

Thomas, L.P. (1975). The systematic relationships of Ophioplocus,
Ophioceramis and Ophioceres (Echinodermata, Ophiuroidea).
Bulletin of Marine Science 25(2): 232-247.

Tortonese, E. (1980). Researches on the coast of Somalia. Littoral
Echinodermata. Monitore Zoologico Italiano (Italian Journal of
Zoology) 13(5): 99-139.

Verrill, A.E. (1899). North American Ophiuroidea. |.—Revision of
certain families and genera of West Indian Ophiurans. Il.—A
faunal catalogue of the known species of West Indian Ophiurans.
Transactions of the Connecticut Academy 10: 301-386. https://doi.
org/10.5962/bhl.part.7032

“\Z66ReNCR

Threatened Taxa

Journal of Threatened Taxa | www.threatenedtaxa.org | 26 October 2022 | 14 (10): 21962-21975

oy
-9 -



about:blank
https://doi.org/10.5962/bhl.part.7032
https://doi.org/10.1371/journal.pone.0031940
https://doi.org/10.1111/j.1096-3642.1887.tb00382.x
https://doi.org/10.1111/j.1096-3642.1842.tb00360.x
https://doi.org/10.5962/bhl.part.28002
https://doi.org/10.1071/IT9901077
https://doi.org/10.5962/bhl.part.10220
https://doi.org/10.5852/ejt.2018.416
https://doi.org/10.1080/17451000.2021.1967995
https://doi.org/10.11646/zootaxa.4354.1.1

Dr. George Mathew, Kerala Forest Research Institute, Peechi, India

Dr. John Noyes, Natural History Museum, London, UK

Dr. Albert G. Orr, Griffith University, Nathan, Australia

Dr. Sameer Padhye, Katholieke Universiteit Leuven, Belgium

Dr. Nancy van der Poorten, Toronto, Canada

Dr. Kareen Schnabel, NIWA, Wellington, New Zealand

Dr. R.M. Sharma, (Retd.) Scientist, Zoological Survey of India, Pune, India

Dr. Manju Siliwal, WILD, Coimbatore, Tamil Nadu, India

Dr. G.P. Sinha, Botanical Survey of India, Allahabad, India

Dr. K.A. Subramanian, Zoological Survey of India, New Alipore, Kolkata, India

Dr. P.M. Sureshan, Zoological Survey of India, Kozhikode, Kerala, India

Dr. R. Varatharajan, Manipur University, Imphal, Manipur, India

Dr. Eduard Vives, Museu de Ciéncies Naturals de Barcelona, Terrassa, Spain

Dr. James Young, Hong Kong Lepidopterists’ Society, Hong Kong

Dr. R. Sundararaj, Institute of Wood Science & Technology, Bengaluru, India

Dr. M. Nithyanandan, Environmental Department, La Ala Al Kuwait Real Estate. Co. K.S.C.,
Kuwait

Dr. Himender Bharti, Punjabi University, Punjab, India

Mr. Purnendu Roy, London, UK

Dr. Saito Motoki, The Butterfly Society of Japan, Tokyo, Japan

Dr. Sanjay Sondhi, TITLI TRUST, Kalpavriksh, Dehradun, India

Dr. Nguyen Thi Phuong Lien, Vietnam Academy of Science and Technology, Hanoi, Vietnam
Dr. Nitin Kulkarni, Tropical Research Institute, Jabalpur, India

Dr. Robin Wen Jiang Ngiam, National Parks Board, Singapore

Dr. Lional Monod, Natural History Museum of Geneva, Genéve, Switzerland.

Dr. Asheesh Shivam, Nehru Gram Bharti University, Allahabad, India

Dr. Rosana Moreira da Rocha, Universidade Federal do Parand, Curitiba, Brasil

Dr. Kurt R. Arnold, North Dakota State University, Saxony, Germany

Dr. James M. Carpenter, American Museum of Natural History, New York, USA
Dr. David M. Claborn, Missouri State University, Springfield, USA

Dr. Kareen Schnabel, Marine Biologist, Wellington, New Zealand

Dr. Amazonas Chagas Junior, Universidade Federal de Mato Grosso, Cuiaba, Brasil
Mr. Monsoon Jyoti Gogoi, Assam University, Silchar, Assam, India

Dr. Heo Chong Chin, Universiti Teknologi MARA (UiTM), Selangor, Malaysia

Dr. R.J. Shiel, University of Adelaide, SA 5005, Australia

Dr. Siddharth Kulkarni, The George Washington University, Washington, USA

Dr. Priyadarsanan Dharma Rajan, ATREE, Bengaluru, India

Dr. Phil Alderslade, CSIRO Marine And Atmospheric Research, Hobart, Australia
Dr. John E.N. Veron, Coral Reef Research, Townsville, Australia

Dr. Daniel Whitmore, State Museum of Natural History Stuttgart, Rosenstein, Germany.
Dr. Yu-Feng Hsu, National Taiwan Normal University, Taipei City, Taiwan

Dr. Keith V. Wolfe, Antioch, California, USA

Dr. Siddharth Kulkarni, The Hormiga Lab, The George Washington University, Washington,
D.C., USA

Dr. Tomas Ditrich, Faculty of Education, University of South Bohemia in Ceske
Budejovice, Czech Republic

Dr. Mihaly Foldvari, Natural History Museum, University of Oslo, Norway

Dr. V.P. Uniyal, Wildlife Institute of India, Dehradun, Uttarakhand 248001, India

Dr. John T.D. Caleb, Zoological Survey of India, Kolkata, West Bengal, India

Dr. Priyadarsanan Dharma Rajan, Ashoka Trust for Research in Ecology and the Environment
(ATREE), Royal Enclave, Bangalore, Karnataka, India

Fishes

Dr. Neelesh Dahanukar, IISER, Pune, Maharashtra, India

Dr. Topiltzin Contreras MacBeath, Universidad Auténoma del estado de Morelos, México
Dr. Heok Hee Ng, National University of Singapore, Science Drive, Singapore

Dr. Rajeev Raghavan, St. Albert’s College, Kochi, Kerala, India

Dr. Robert D. Sluka, Chiltern Gateway Project, A Rocha UK, Southall, Middlesex, UK
Dr. E. Vivekanandan, Central Marine Fisheries Research Institute, Chennai, India

Dr. Davor Zanella, University of Zagreb, Zagreb, Croatia

Dr. A. Biju Kumar, University of Kerala, Thiruvananthapuram, Kerala, India

Dr. Akhilesh K.V., ICAR-Central Marine Fisheries Research Institute, Mumbai Research
Centre, Mumbai, Maharashtra, India

Dr. J.A. Johnson, Wildlife Institute of India, Dehradun, Uttarakhand, India

Dr. R. Ravinesh, Gujarat Institute of Desert Ecology, Gujarat, India

Amphibians

Dr. Sushil K. Dutta, Indian Institute of Science, Bengaluru, Karnataka, India
Dr. Annemarie Ohler, Muséum national d’Histoire naturelle, Paris, France

Reptiles

Dr. Gernot Vogel, Heidelberg, Germany

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

Prof. Chandrashekher U. Rivonker, Goa University, Taleigao Plateau, Goa. India
Dr. S.R. Ganesh, Chennai Snake Park, Chennai, Tamil Nadu, India

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

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.

NAAS rating (India) 5.64

Birds

Dr. Hem Sagar Baral, Charles Sturt University, NSW Australia

Mr. H. Byju, Coimbatore, Tamil Nadu, India

Dr. Chris Bowden, Royal Society for the Protection of Birds, Sandy, UK

Dr. Priya Davidar, Pondicherry University, Kalapet, Puducherry, India

Dr. J.W. Duckworth, IUCN SSC, Bath, UK

Dr. Rajah Jayapal, SACON, Coimbatore, Tamil Nadu, India

Dr. Rajiv S. Kalsi, M.L.N. College, Yamuna Nagar, Haryana, India

Dr. V. Santharam, Rishi Valley Education Centre, Chittoor Dt., Andhra Pradesh, India
Dr. S. Balachandran, Bombay Natural History Society, Mumbai, India

Mr. J. Praveen, Bengaluru, India

Dr. C. Srinivasulu, Osmania University, Hyderabad, India

Dr. K.S. Gopi Sundar, International Crane Foundation, Baraboo, USA

Dr. Gombobaatar Sundev, Professor of Ornithology, Ulaanbaatar, Mongolia

Prof. Reuven Yosef, International Birding & Research Centre, Eilat, Israel

Dr. Taej Mundkur, Wetlands International, Wageningen, The Netherlands

Dr. Carol Inskipp, Bishop Auckland Co., Durham, UK

Dr. Tim Inskipp, Bishop Auckland Co., Durham, UK

Dr. V. Gokula, National College, Tiruchirappalli, Tamil Nadu, India

Dr. Arkady Lelej, Russian Academy of Sciences, Vladivostok, Russia

Dr. Simon Dowell, Science Director, Chester Zoo, UK

Dr. Mério Gabriel Santiago dos Santos, Universidade de Tras-os-Montes e Alto Douro,
Quinta de Prados, Vila Real, Portugal

Dr. Grant Connette, Smithsonian Institution, Royal, VA, USA

Dr. M. Zafar-ul Islam, Prince Saud Al Faisal Wildlife Research Center, Taif, Saudi Arabia

Mammals

5

Dr. Giovanni Amori, CNR - Institute of Ecosystem Studies, Rome, Italy

Dr. Anwaruddin Chowdhury, Guwahati, India

Dr. David Mallon, Zoological Society of London, UK

Dr. Shomita Mukherjee, SACON, Coimbatore, Tamil Nadu, India

Dr. Angie Appel, Wild Cat Network, Germany

Dr. P.O. Nameer, Kerala Agricultural University, Thrissur, Kerala, India

Dr. lan Redmond, UNEP Convention on Migratory Species, Lansdown, UK

Dr. Heidi S. Riddle, Riddle’s Elephant and Wildlife Sanctuary, Arkansas, USA

Dr. Karin Schwartz, George Mason University, Fairfax, Virginia.

Dr. Lala A.K. Singh, Bhubaneswar, Orissa, India

Dr. Mewa Singh, Mysore University, Mysore, India

Dr. Paul Racey, University of Exeter, Devon, UK

Dr. Honnavalli N. Kumara, SACON, Anaikatty P.O., Coimbatore, Tamil Nadu, India
Dr. Nishith Dharaiya, HNG University, Patan, Gujarat, India

Dr. Spartaco Gippoliti, Socio Onorario Societa Italiana per la Storia della Fauna “Giuseppe
Altobello”, Rome, Italy

Dr. Justus Joshua, Green Future Foundation, Tiruchirapalli, Tamil Nadu, India

Dr. H. Raghuram, The American College, Madurai, Tamil Nadu, India

Dr. Paul Bates, Harison Institute, Kent, UK

Dr. Jim Sanderson, Small Wild Cat Conservation Foundation, Hartford, USA

Dr. Dan Challender, University of Kent, Canterbury, UK

Dr. David Mallon, Manchester Metropolitan University, Derbyshire, UK

Dr. Brian L. Cypher, California State University-Stanislaus, Bakersfield, CA

Dr. S.S. Talmale, Zoological Survey of India, Pune, Maharashtra, India

Prof. Karan Bahadur Shah, Budhanilakantha Municipality, Kathmandu, Nepal

Dr. Susan Cheyne, Borneo Nature Foundation International, Palangkaraja, Indonesia
Dr. Hemanta Kafley, Wildlife Sciences, Tarleton State University, Texas, USA

s =

s S 5 5

= =

Other Disciplines

Dr. Aniruddha Belsare, Columbia MO 65203, USA (Veterinary)

Dr. Mandar S. Paingankar, University of Pune, Pune, Maharashtra, India (Molecular)

Dr. Jack Tordoff, Critical Ecosystem Partnership Fund, Arlington, USA (Communities)

Dr. Ulrike Streicher, University of Oregon, Eugene, USA (Veterinary)

Dr. Hari Balasubramanian, EcoAdvisors, Nova Scotia, Canada (Communities)

Dr. Rayanna Hellem Santos Bezerra, Universidade Federal de Sergipe, Sdo Cristévao, Brazil
Dr. Jamie R. Wood, Landcare Research, Canterbury, New Zealand

Dr. Wendy Collinson-Jonker, Endangered Wildlife Trust, Gauteng, South Africa

Dr. Rajeshkumar G. Jani, Anand Agricultural University, Anand, Gujarat, India

Dr. O.N. Tiwari, Senior Scientist, ICAR-Indian Agricultural Research Institute (IARI), New
Delhi, India

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. Bahar Baviskar, Wild-CER, Nagpur, Maharashtra 440013, India

Reviewers 2019-2021
Due to pausity of space, the list of reviewers for 2018-2020 is available online.

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
boundaries shown in the maps by the authors.

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

The Managing Editor, JoTT,

c/o Wildlife Information Liaison Development Society,

43/2 Varadarajulu Nagar, 5" Street West, Ganapathy, Coimbatore,
Tamil Nadu 641035, India

ravi@threatenedtaxa.org



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.

e /)
N 00 ® All articles published in JOoTT are registered under Creative Commons Attribution 4.0 International License
2N A @ unless otherwise mentioned. JoTT allows allows unrestricted use, reproduction, and distribution of articles in
A BY

www.threatenedtaxa.org

Communications

The killing of Fishing Cat Prionailurus viverrinus (Bennett, 1833)
(Mammalia: Carnivora: Felidae) in Hakaluki Haor, Bangladesh

— Meherun Niger Sultana, Ai Suzuki, Shinya Numata, M. Abdul Aziz
& Anwar Palash, Pp. 21903-21917

Feeding ecology of the endangered Himalayan Gray Langur
Semnopithecus ajax in Chamba, Himachal Pradesh, India
— Rupali Thakur, Kranti Yardi & P. Vishal Ahuja, Pp. 21918-21927

Kleptoparasitic interaction between Snow Leopard Panthera uncia
and Red Fox Vulpes vulpes suggested by circumstantial evidence
in Pin Valley National Park, India

— Vipin, Tirupathi Rao Golla, Vinita Sharma, Bheemavarapu Kesav
Kumar & Ajay Gaur, Pp. 21928-21935

A comparison of the breeding biology of White-throated
Kingfisher Halcyon smyrnensis Linnaeus, 1758 in plains and hilly
areas of Bangladesh

— Habibon Naher, Noor Jahan Sarker & Shawkat Imam Khan, Pp.
21936-21945

An updated checklist of reptiles from Dampa Tiger Reserve,
Mizoram, India, with sixteen new distribution records

— Malsawmdawngliana, Bitupan Boruah, Naitik G. Patel, Samuel
Lalronunga, Isaac Zosangliana, K. Lalhmangaiha & Abhijit Das, Pp.
21946-21960

First report of marine sponge Chelonaplysilla delicata
(Demospongiae: Darwinellidae) from the Andaman Sea/Indian
Ocean with baseline information of epifauna on a mesophotic
shipwreck

— Rocktim Ramen Das, Titus Immanuel, Raj Kiran Lakra, Karan Baath
& Ganesh Thiruchitrambalam, Pp. 21961-21967

Intertidal Ophiuroidea from the Saurashtra coastline, Gujarat,
India
— Hitisha Baroliya, Bhavna Solanki & Rahul Kundu, Pp. 21968-21975

Environmental factors affecting water mites (Acari: Hydrachnidia)
assemblage in streams, Mangde Chhu basin, central Bhutan

— Mer Man Gurung, Cheten Dorji, Dhan B. Gurung & Harry Smit, Pp.
21976-21991

An overview of genus Pteris L. in northeastern India and new
report of Pteris amoena Blume from Arunachal Pradesh, India

— Ashish K. Soni, Vineet K. Rawat, Abhinav Kumar & A. Benniamin,
Pp. 21992-22000

any medium by providing adequate credit to the author(s) and the source of publication.
ISSN 0974-7907 (Online) | ISSN 0974-7893 (Print)
October 2022 | Vol. 14 | No. 10 | Pages: 21903-22038

Date of Publication: 26 October 2022 (Online & Print)
DOI: 10.11609/jott.2022.14.10.21903-22038

Nectar robbing by bees on the flowers of Volkameria inermis
(Lamiaceae) in Coringa Wildlife Sanctuary, Andhra Pradesh, India
— P. Suvarna Raju, A.J. Solomon Raju, C. Venkateswara Reddy & G.
Nagaraju, Pp. 22001-22007

Contribution to the moss flora of northern Sikkim, India
— Himani Yadav, Anshul Dhyani & Prem Lal Uniyal, Pp. 22008-22015

Short Communications

Firefly survey: adopting citizen science approach to record the
status of flashing beetles
— Nidhi Rana, Rajesh Rayal & V.P. Uniyal, Pp. 22016-22020

First report of Gymnopilus ochraceus Hgil. 1998 (Agaricomycetes:
Agaricales: Hymenogastraceae) from India and determination of
bioactive components

— Anjali Rajendra Patil & Sushant Ishwar Bornak, Pp. 22021-22025

Notes

A coastal population of Honey Badger Mellivora capensis at Chilika
Lagoon in the Indian east coast
— Tiasa Adhya & Partha Dey, Pp. 22026-22028

New distribution record of Black Softshell Turtle Nilssonia
nigricans (Anderson, 1875) from Manas National Park, Assam,
India

— Gayatri Dutta, lvy Farheen Hussain, Pranab Jyoti Nath & M. Firoz
Ahmed, Pp. 22029-22031

First report of melanism in Indian Flapshell Turtle Lissemys
punctata (Bonnaterre, 1789) from a turtle trading market of West
Bengal, India

— Ardhendu Das Mahapatra, Anweshan Patra & Sudipta Kumar
Ghorai, Pp. 22032-22035

The Fawcett’s Pierrot Niphanda asialis (Insecta: Lepidoptera:
Lycaenidae) in Bandarban: an addition to the butterfly fauna of

Bangladesh
— Akash Mojumdar & Rajib Dey, Pp. 22036-22038

Publisher & Host

Wi

“UZO0REACH

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



