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The Opisthobranch fauna of Gujarat is among the least studied molluscs. Field surveys were undertaken along the Gulf
of Kutch over a period of four months under the All India Co-ordinated Project on Taxonomy (AICOPTAX — Mollusca)
funded by the Mimistry of Environment and Forests, Government of India, and supported by the Gujarat State Forest
Department and Marine National Park authorities. 33 species belonging to 19 families were recorded. of which 21 are
new records to Gujarat and 13 are new records to Indian coast.
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INTRODUCTION

Opisthobranchs are among the least studied molluscs
in India. The work done on opisthobranch fauna is sparse
and patchy. The earliest work dates back to the 1880s by Alder
and Hancock (1864), Kelaart (1858a.b; 1859a,b,c.d; 1883), and
Bergh (1877). Studies on the opisthobranch fauna of Gulf of
Kutch are limited to a few publications by Burn (1970),
Narayanan (1970). Eliot (1909a.b), Gideon ez al. (1957), Menon
et al. (1970), Narayanan (1969, 1970, 1971a.b), Rudman (1980)
and Deomurari (2006). The most comprehensive work on the
opisthobranchs of the Gulf of Kutch was that by Narayanan
(1969. 1970, 197 1ab).

Other notable works on Indian Opisthobranchia are by
Eliot (1906a.b,c, 1909a.b, 1910a,b, 1916), Farran (1905), Hornell
(1909a.b, 1949, 1951). O’ Donoghue (1932), Rao (1936. 1952,
196 1), Rao and Alagarswami (1960), Rao and Rao (1980). Rao er
al. (1974), Satyamurthi (1952), Burn (1970), Valdés et al. (1999),
and Fontana er al. (2001). Indo-Pacific opisthobranchs were
studied by Gosliner and Willan (1991), Gosliner (1992, 1994,
1995), Gosliner and Behrens (1998), Gosliner and Johnson (1999),
Jensen (1992), Rudman (1980, 1984, 1986, 1990), Yonow (1984a,b,
1986, 1988, 1989, 1990, 1992, 1994, 1996, 2000, 2001, 2008a.b),
Yonow and Hayward (1991), Fahey and Gosliner (2003) and
Apte (2009). Brunckhorst (1993) reviewed the Phyllidiidae in
Indo-Pacific region, and Yonow (1996) reviewed 11 species
from the Indian Ocean. More recently Dayrat (2010) reviewed
basal Discodorids of the world.

The present study was carried out along the Gulf of
Kutch. Gujarat, India. The Gulf of Kutch is a large inlet of the
Arabian Sea. ¢. 60 km wide at its broadest and tapering north-
eastwards for 170 km. Itincludes 735,000 ha under the Marine
National Park and Marine Sanctuary which are situated along

the southern side of the Gulf from Okha (22° 30" N; 69° 00'E)
and eastward to the vicinity of Khijadia (22° 30' N; 70° 05'E).
A vast area of intertidal mudflats, salt marshes and seasonally
inundated coastal flats extend north-east along the
Wagardhrai creek to about 23° 15" N and 70° 40" E. The
National Park and Marine Sanctuary include 42 islands and a
complex of fringing reefs backed by mudflats and sandflats.
coastal salt marsh, and mangrove forest. Field collection was
carried out from December 2008 to March 2009.

METHODOLOGY

Direct search during low tides was used to collect the
specimens. Specimens were stored in 100% ethyl alcohol after
studying the morphological characters. Digital images of live
specimens of each species were taken to record true colours.
Notes on egg cases were made wherever possible. Specimens
were relaxed before preserving in MgCl,.

RESULTS AND DISCUSSION

During the study a total of 33 species belonging to
19 families were recorded. Of these 33 species, 21 are new
records to Gujarat and 13 are new records to the Indian coast.
This clearly indicates that the opisthobranch fauna in India,
particularly in Gujarat, is not well-studied. A comprehensive
assessment is necessary to reveal the true diversity. Table 1
summarizes the findings of this study.

The Gulf of Kutch also hosts a very high density
population of Hypselodoris infucata, Peltodoris murrea.
Atagema cf. rugosa. and Dendrodoris fumata. We are
presently in the process of determining the population
structure of these species.
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Table 1: Opisthobranch fauna of Gulf of Kutch

Sr. No Species Present New New
Study record record to
to India Guijarat

1. Hydatina zonata \' - -
2. Bulla ampulla v - -
3. Haminoea ovalis v v v
4. Aplysia dactylomela \ -

58 Berthellina citrina N - -
6. Berthellina cf. citrina N - -

(spotted form)
A Berthella stellata ! Y v
8. Elysia tomentosa N - v
9. Elysia thompsoni \ v v
10.  Elysia obtusa N \’ v
il Plocamopherus ceylonicus v - -
12. Carminodoris cf. grandiflora v R
il Gymnodoris alba N - v
14. Gymnodoris sp. N N v
5! Chromodoris bombayana N - v
16. Hypselodoris infucata N - -
17.  Peltodoris murrea N ) v
18. Tayuva lilacina N - v
19.  Atagemacf. rugosa ) v v
20.  Afagema spongiosa N - v
21.  Sclerodoris cf. tuberculata  ~ v v
22. Jorunna funebris N - -
23. Dendrodoris fumata N - N
24. Doriopsilla sp. v N
25. Doriopsilla cf. miniata N - -
26. Bornella stellifer N - -
27. Dermatobranchus fortunata v
28. Flabellina bicolor v - v
29. Phestilla lugubris \ - \
30.  Cuthona yamasui N ) v
31. Phidiana militaris R - -
32. Pteraeolidia ianthina v v v
33. Sakuraeolis gujaratica v - -
33 13 21

Family: Hydatinidae
Hydatina zonata (Lightfoot, 1786) (Fig. 1a)

India: Widely distributed both on the east and west
coast of India.

Wider Distribution: Indo-West Pacific region.

Size: 10-30 mm.

Description: This is a benthic species. Shell very light
and semi-transparent. Body whorl in the centre bears one
distinct pair of dark brown band. A single band present near
the spire and at the base of body whorl.

Status: Uncommon.

Family: Bullinidae
Bulla ampulla Linnaeus, 1758 (Fig. 1b)

India: Widely distributed both on the east and west
coast of India.

Wider Distribution: Indo-West Pacific region.

Size: 8-20 mm.

Description: Seasonal congregation of this species is
common. Mostly occurs on sand flats. Shells are solid with a
large body whorl, white with profuse dark to light brown
mottling.

Status: Common.

Family: Haminaeidae
Haminoea ovalis Pease, 1868 (Fig. 1c)

India: Gulf of Kutch. This is the first record of this
species for India.

Wider Distribution: Australia. Samoa, Japan, Guam.

Size: 12 mm.

Description: It resembles H. cymbalum. Shell is fragile
and transparent. Animal is brilliantly coloured. Light green
ground colour is profusely spotted with orange spots which
are encircled by light green. Surface also bears deep blue
spots on mantle and foot. Foot is short. and spotted orange
and blue.

Status: Uncommon.

Family: Aplysiidae
Aplysia dactylomela Rang, 1828 (Fig. 1d)

India: Widely distributed in India.

Wider Distribution: Red Sea. Africa. Hawaii, South
Pacific, Australia, Japan, Sri Lanka, Caribbean.

Size: 100-180 mm.

Description: A large animal usually seen in large
congregations in shallow waters from December to February.
The shell is considerably reduced in these animals and is
present inside the body. They show remarkable colour
variations. In Lakshadweep it is dotted dull brown with black
and white spots: mantle is bordered pink. Specimens from
Gulf of Kutch are usually dull green with black spots. Pink
lining of mantle flap is also absent. The animals release a
purple dye when disturbed.

Status: Common.

Family: Pleurobranchidae
Berthellina citrina (Riippell and Leuckart, 1828) (Fig. 1e)

India: Gulf of Kutch, Lakshadweep.

Wider Distribution: South Africa to Arabian Sea.
Red Sea, Australia, New Zealand, Hawaii, Seychelles,
Japan, Norfolk Island (South Pacific), French Polynesia,
Maldives.

Size: 20-40 mm.

Description: A small sea slug occurring on reef sand.
Body colour deep orange with light orange foot; Rhinophores
light orange.

Status: Common.
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f. Berthellina cf. citrina, g. Berthella stellata, h. Elysia tomentosa, i. Elysia thompsoni,
j. Elysia obtusa, k. Plocamopherus ceylonicus, |. Gymnodoris alba, m. Gymnodoris sp.,
n. Carminodoris cf. grandiflora, o. Chromodoris bombayana, p. Hypselodoris infucata

Berthellina cf. citrina (Riippell and Leuckart, 1828)
(spotted form) (Fig. 1f)

India: Gulf of Kutch.

Wider distribution: Unknown.

Description: A small sea slug occurring on reef sand or
below the rocks. Body colour deep orange with light orange
toot; Rhinophores light orange. This form is heavily spotted
with white.

Status: Common.

Berthella stellata (Risso, 1826) (Fig. 1g)

India: Gulf of Kutch.

Wider Distribution: Red Sea, Australia, Mexico, South
Africa, Indo-west Pacific.

Size: 5-15 mm.

Description: A small slug, it prefers sandy substrate.

Colour light yellow-orange; Rhinophores and oral tentacles
transparent and light yellow. Some specimens have a star-
shaped opaque white pattern on the dorsa.

Status: Rare.

Family: Elysiidae
Elysia tomentosa Jensen, 1997 (Fig. 1h)

India: Gulf of Kutch, Lakshadweep.

Wider Distribution: South Africa, Red Sea, Indo-West
Pacific.

Size: 18-40 mm.

Description: A large Elysia seen on coral sand. It is
deep green yellow in colour. The parapodia are lined by black
and pink bands. Rhinophores are reddish brown. They usually
occur among Caulerpa racemosa.

Status: Abundant.

16
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Elysia thompsoni Jensen, 1993 (Fig. 1i)

India: Gulf of Kutch. It is the first record outside
Western Australia

Wider Distribution: Western Australia.

Size: 20 mm (Single specimen).

Description: These small sea slugs are herbivorous. They
feed by sucking sap from green algae Caulerpa sp. and Codium
sp. The animal is usually translucent greyish white with violet
parapodial margin. Tips of rhinophores are purple violet. Body
and parapodia covered with numerous black spots.

Status: Rare.

Elysia obtusa Baba, 1938 (Fig. 1j)

India: Gulf of Kutch.

Wider Distribution: Australia, Hong Kong, Japan,
Korea, Hawaii.

Size: 5-12 mm.

Description: A small, herbivorous sea slug, it is
translucent yellow with fine white spots. All specimens were
identical, except that in the specimens found in Ratnagiri, broken
white line on the parapodia is clearly seen, but in Gujarat
specimens, the parapodial white line is not clearly visible.

Status: Uncommon.

Family: Polyceridae
Plocamopherus ceylonicus (Kelaart, 1858) (Fig. 1k)

India: South Gujarat, Alibaug (Maharashtra), Gulf of
Mannar (Tamil Nadu).

Wider Distribution: Australia, Singapore, Philippines,
Indonesia, Marshall Island.

Size: 20-45 mm.

Description: These nocturnal slugs are found under
rocks. The gills are surrounded by four papillae having pink
rounded knobs that emit light when disturbed (pers. obs.).
Foot and mantle bear bright orange yellow spots. Foot is
extended to form tapering tail which is used to swim actively
when disturbed (pers. obs.).

Status: Rare.

Family: Gymnodorididae
Gymnodoris alba (Bergh, 1877) (Fig. 11)

India: Gulf of Kutch, Lakshadweep.

Wider Distribution: Japan, China, Indonesia, Australia,
Hawaii, Singapore, Philippines, Southern Africa.

Size: 20 mm.

Description: A small sea slug mostly found on sandy
substrate. The light orange or cream coloured body profusely
spotted with bright orange spots. Rhinophores are white or
pale orange. Gills are white.

Status: Uncommon.

Gymnodoris sp. (Fig. 1m)

India: Gulf of Kutch.

Wider Distribution: Australia, South Pacific.

Size: 28 mm.

Description: Uncommon, it is found on sandy
substrate. Light cream coloured body is profusely spotted
with light orange spots. Mantle bears fine papillae with yellow
tips. Rhinophores and gills are pale yellow. Foot has an
orange tip.

Status: Uncommon.

Family: Dorididae
Carminodoris cf. grandiflora (Pease, 1860) (Fig. 1n)

India: Gulf of Kutch.

Wider Distribution: Not known.

Size: 60-75 mm.

Description: It mostly remains attached to the lower
side of rocks. Its perfectly camouflaged body makes it
impossible to locate it. Surface bears rounded tubercles which
are smaller and densely packed at the peripheral margins of
the mantle. Brown tubercles are surrounded by a white ring
at the base. Ground colour is light brown and heavily mottled.
Gill leaves are feathery, light brown.

Status: Uncommon.

Family: Chromodorididae
Chromodoris bombayana (Winkworth, 1946) (Fig. 10)

India: Mumbai, Ratnagiri.

Wider Distribution: Known only from India.

Size: 4-16 mm.

Description: It is a tiny sea slug from rocky reefs. Base
colour of the body is white with highly decorated surface.
Margin is deep orange lined by a row of deep purple spots.
Dorsal surface is profusely spotted with silver spots.
Rhinophores and gills have silver spots. Foot is short and
white in colour.

Status: Uncommon.

Hypselodoris infucata (Riippell and Leuckart, 1828)
(Fig. 1p)

India: Gulf of Kutch, Lakshadweep.

Wider Distribution: Indo-West Pacific: India, Red Sea,
Indonesia, Vietnam, New Caledonia, Israel, South Africa,
Philippines.

Size: 2-45 mm.

Description: Colour is light purple grey and profusely
spotted with black and yellow spots. Rhinophores are red
and finely ribbed. Gills are white with red margin. Mating
pairs are commonly seen from November to April.

Status: Abundant.
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Family: Discodorididae
Peltodoris murrea (Abraham, 1877) (Fig. 2a)

India: Gulf of Kutch.

Wider Distribution: Maldives, Mauritius, Reunion, to
New Caledonia and Japan.

Size: 10-45 mm.

Description: A small discodorid usually seen in shallow
pools and under rocks. It prefers reef substrate with large silt
contents. Colour 1s white with dark orange or black spots.
Rhinophores are yellow.

Status: Abundant.

Tayuva lilacina (Gould, 1852) (Fig. 2b)

India: Malvan (Maharashtra), Gulf of Kutch, Gulf of
Mannar (Tamil Nadu), Waltair (Andhra Pradesh).

Wider Distribution: Indian Ocean, Australia,
Philippines, Red Sea, Japan, South Africa, Thailand, Hawaii,
New Caledonia.

Size: 30-150 mm.

Description: A large sea slug, usually seen in shallow
pools and under rocks. It prefers rocky substrate. Brown
mottling on the foot, gills highly frilled. This species is usually
confused with Sebadoris fragalis (earlier D. fragalis). The
mantle of 7. lilacina does not break off while that of D. fragilis
breaks off if disturbed. DNA sequencing will help solve the
mystery of these species. We have collected samples from
Ratnagiri (Maharashtra) where mantle of the individuals does
break off as described while as specimens from Gulf of Kutch
does not autotomize the mantle.

Status: Common.

Atagema ef. rugosa Pruvot-Fol, 1951 (Fig. 2¢)

India: Gulf of Kutch.

Wider Distribution: Australia.

Size: 12-25 mm.

Description: A small discodorid usually seen in shallow
pools and under rocks. It prefers muddy reefs. Mantle is white
and tuberculate.

Status: Common.

Atagema spongiosa (Kelaart, 1858) (Fig. 2d)

India: Gulf of Kutch, Waltair.

Wider Distribution: Indo-West Pacific: Australia,
South Korea, Philippines, Christmas Island, Singapore. Red
Sea.

Size: 90-130 mm.

Description: It has sponge-like external appearance.
Mantle is deeply pitted and brown in colour with few green
and pale red patches. Foot and underside is dark purplish.

Status: Common.

Family: Platydorididae

Sclerodoris cf. tuberculata Eliot, 1904 (Fig. 2¢)

India: Gulf of Kutch.

Size: 15-70 mm.

Description: It is a small Sclerodoris. Rhinophores are
deep red. Gill leaves are feathery and red. It is always found
under rocks with red coloured encrusting sponge. Ventral
surface orange.

Status: Common.

Family: Kentrodorididae
Jorunna funebris (Kelaart, 1858) (Fig. 2f)

India: Gulf of Kutch, Andaman and Nicobar, Gulf of
Mannar, Lakshadweep.

Wider Distribution: Indo-West Pacific: Red Sea,
Oman, Maldives, Australia to Japan, Papua New Guinea,
Hong Kong, Singapore.

Size: 90 mm.

Description: A common slug in Indian waters. The
surface of this sea slug has a rough texture, a character typical
of the genus. Black rings present on the white body are rough
to touch. Rhinophores are black and lamellate with a white
base. Gills are black. Some areas of the Gulf of Kutch have
very high density populations of this species. The size is also
very large compared to other areas.

Status: Abundant.

Family: Dendrodorididae
Dendrodoris fumata (Riippell and Leuckart, 1831) (Fig. 2g)

India: Gulf of Kutch, Ratnagiri.

Wider Distribution: Red Sea, Western Australia.
Korea, New Caledonia, Seychelles, Reunion, Singapore, Japan.

Size: 10-60 mm.

Description: It is found mostly in shallow pools and
under rocks on muddy reef. This species resembles some
forms of D. nigra except that it has 5-6 bushy and branching
gills which expand to larger than the body width. Rhinophores
have white tips. Species shows colour variation from light
brown to red.

Status: Common.

Remarks: We have D. nigra but from Lakshadweep
and Andaman Islands. Based on our work, we believe that
D. fumata and D. nigra have distinct site separation; finnata
prefer muddy reefs while nigra prefer high quality reef. Species
identified by Narayanan (1968) from Gujarat as D. nigra in
fact are most likely D. fimata as this is the most abundant
species in this locality. We have not found a single specimen
of nigra in the last 10 years from this locality. D. finnata is
seen all along Maharashtra and Gujarat coast, western coast
India, which have muddy reefs. Also for D. nigra, juveniles

18

J. Bombay Nat. Hist. Soc., 107 (1), Jan-Apr 2010



OPISTHOBRANCH FAUNA OF GULF OF KUTCH: PART 1

Fig. 2: a. Peltodoris murrea, b. Tayuva lilacina, c. Atagema cf. rugosa, d. Atagema spongiosa, e. Sclerodoris cf. tuberculata,
f. Jorunna funebris, g. Dendrodoris fumata, h. Doriopsilla sp., i. Doriopsilla cf. miniata, j. Bornella stellifer,
k. Dermatobranchus fortunata, |. Flabellina bicolor, m. Phestilla lugubris; n. Cuthona yamasui, o. Phidiana militaris,
p. Pteraeolidia ianthina, q. Sakuraeolis gujaratica

have red band on foot margin while as D. fumnata juveniles are
light orange and lack red band.

Doriopsilla sp. (Fig. 2h)

India: Gujarat.

Wider Distribution: Unknown.

Size: 10-20 mm.

Description: It is a small sea slug found on muddy
substrate. The entire animal including rhinophores and gills
are yellow. Surface bears numerous outgrowths. Egg case is
also yellow.

Status: Common.

Doriopsilla cf. miniata (Alder and Hancock, 1864)
(Fig. 2i)
India: Gulf of Kutch.

Wider Distribution: South Africa and Gulf of Aden.

Size: 30-40 mm.

Description: It is a large Doriopsilla. Rhinophores and
gills are light yellow orange. In some specimen gills are deep
orange red. Body is mottled with network of white lines.
Colour of the egg case matches the specimen, i.e., the dark
orange form lays dark orange egg case, while the light yellow
form lays light yellow egg case. It differs from miniata in
that the white lines, instead of meandering all over the dorsum,
are concentrated on the tubercles.

Status: Rare.

Family: Bornellidae
Bornella stellifer (Adams and Reeve, 1848) (Fig. 2j)

India: Gulf of Kutch (Gujarat), Ratnagiri and Revdanda
(Maharashtra), Gulf of Mannar.

J. Bombay Nat. Hist. Soc., 107 (1), Jan-Apr 2010

19



OPISTHOBRANCH FAUNA OF GULF OF KUTCH: PART 1

Wider Distribution: Australia, Singapore, Malaysia,
Indonesia, Taiwan, American Samoa, South Africa.

Size: 30 mm (Single specimen).

Description: A small sea slug found on rocky reefs.
Oral tentacles paired and finger-like. Gills placed at the base
of each cerata. Rhinophores present on long stalks and
surrounded by long papillae. It feeds on the hydroids. Colour,
deep reddish brown with white patches. Tips of cerata and
papillae with apical red band.

Status: Uncommon.

Family: Arminidae
Dermatobranchus fortunata (Bergh, 1888) (Fig. 2k)

India: Gulf of Kutch.

Wider Distribution: Australia, Philippines.

Size: 10-25 mm.

Description: This small sea slug is found under rocks
on muddy reefs. When disturbed, animal secretes large
quantity of slime. Rhinophores are bulbous at the tip and have
orange and black apical bands. Oral flap has orange border.
Egg mass is yellow. spiral conical ribbon-like.

Status: Seasonally common.

Family: Flabellinidae
Flabellina bicolor (Kelaart, 1858) (Fig. 21)

India: Gulf of Kutch, Lakshadweep. This is the first
record of this species from Gujarat.

Wider Distribution: Widely distributed in Indo-
Pacific, Papua New Guinea, Japan, Hong Kong, Maldives,
South Africa to Hawaii, Red Sea.

Size: 10-20 mm.

Description: A small sea slug usually seen under rocks
or among dead coral branches. It has a long and narrow body
with numerous cerata which are in pairs, and have a distinct
orange coloured band near the tip. However, specimens from
Gulf of Kutch are always with yellow coloured bands. Besides
cerata, the head also bears orange banded oral and propodial
tentacles. Rhinophores are bulbous and brown in colour.

Status: Uncommon in the Gulf of Kutch, common in
Lakshadweep.

Family: Tergipedidae
Phestilla lugubris (Bergh, 1870) (Fig. 2m)

India: Gulf of Kutch, Lakshadweep. This is the first
record of this species from Gujarat.

Wider Distribution: Tanzania, Red Sea, Indonesia,
Australia, Hawaii, Japan, Vietnam, Hong Kong.

Size: 40-45 mm.

Description: These sea slugs are closely associated with
Porites sp. They feed on the polyps of this species (pers. obs.).

Body colour is light brown. Body surface bears numerous
cerata. Each cera is bulbous in nature with distinct white bands
and ringed nodes.

Status: Uncommon in the Gulf of Kutch. Common in
Lakshadweep.

Cuthona yamasui Hamatani, 1993 (Fig. 2n)

India: Gulf of Kutch.

Wider Distribution: Tropical Indo-West Pacific.

Size: 30-35 mm.

Description: This species seems to show colour
variation, particularly of head, rhinophores and oral tentacles
appear to range in colour from translucent orange to dark
blue-black. Body colour is somewhat translucent light orange-
brown. There is a prominent white band between the
rhinophores. The tips of the oral tentacles and rhinophores
are whitish. Cerata are elongated. The tips of the cerata are
black followed by a yellow and turquoise blue band. Rest of
the cerata is greyish-white in appearance. It is found feeding
on the stinging hydroid Aglaophenia sp. (pers. obs.).

Status: Uncommon.

Family: Facelinidae
Phidiana militaris (Alder and Hancock, 1864) (Fig. 20)

India: South Gujarat, Ratnagiri (Maharashtra).

Wider Distribution: Malaysia, Papua New Guinea.

Size: 20 mm.

Description: A beautiful nocturnal sea slug, it is closely
associated with Goniopora corals. Cerata are transparent and
digestive gland is bright violet and orange. Oral tentacles and
rhinophores bear distinct orange lines. They are seasonally
common and seen in small groups among Goniopora polyps.

Status: Seasonally common.

Pteraeolidia ianthina (Angas, 1864) (Fig. 2p)

India: Gulf of Kutch.

Wider Distribution: Australia, Singapore, China,
Vanuatu, Fiji, Japan, Hawaii, Madagascar, Seychelles, Maldives.

Size: 50 mm.

Description: It is a large aeolid. Body covered with
numerous cerata. Tentacles have distinct purple coloured
bands. It occurs on coral sand. No data available about this
species in India.

Status: Very rare.

Sakuraeolis gujaratica Rudman, 1978 (Fig. 2q)

India: Endemic to the Gulf of Kutch. This is the second
record of this species from its type locality after it was described
in 1971.

Size: 20 mm.
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Description: Body is elongated. The oral tentacles are
long and slender. Five sets of cerata are distinct on the body.
The body is pale orange. Tips of rhinophores and cerata deep
orange. Digestive gland inside cerata is deep violet, oral
tentacles are orange.

Status: Rare.
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