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Sea anemones are one of the ecologically significant faunal communities in coastal and marine ecosystems of the world
along with their economic and biochemical prominence. Despite plentiful significance and roles, the studies on sea
anemones are still not made profusely from Lakshadweep. A total of six species of sea anemones are recorded from
Lakshadweep based on the present study (five species) and previous literature review, while three species such as
Nemanthus annamensis Carlgren, 1943, Phymanthus sp. (genus level) and Heteractis aurora (Quoy and Gaimard, 1833) are
reported as new records from these atolls. Morphological descriptions, along with their distributional ranges, are represented

in this paper.
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Introduction

Sea anemones are one of the notable, solitary,
benthic cnidarians of reef ecosystems of the world and
are found mostly in rocky, sandy, and muddy areas of
marine ecosystems, while some are also reported from
brackish waters'”. Sea anemones can be found in
various marine habitats across the coastal regions, from
shallow tidal pools to the depths of the ocean. These
creatures usually cling to solid surfaces like rocks,
coral reefs, and sunken shells. Sea anemones are
typically found in tropical and temperate waters,
certain species have managed to survive in colder,
polar areas. They are distributed in all oceanic
ecosystems of the world, including the Arctic and
Antarctic, from the shallow inter-tidal regions to the
greater depths up to the ultra-abyssal region’”. They
are present in various marine environments worldwide,
spanning different latitudes and depths®. These habitats
include hydrothermal vents, oxygen minimum zones,
areas with high turbidity and sedimentation, abyssal
whale carcasses, ice shelves, reef habitats, mangroves,
seagrasses, and anchialine caves®'*. These diploblastic
faunal communities are devoid of the hard skeleton but
the presence of a fluid-filled cavity defines their
structural organization as a hydrostatic frame". Being
one of the major contributors of the reef ecosystem, sea
anemones represent a prime role through ecological
association with different sorts of organisms like clown

fishes, hermit crabs, shrimps, including zooxanthellae
in terms of mutualism'®. Sea anemones are taking
significant roles in the development of economic
sustainability due to their huge potentiality in the
global aquarium trade'” while the presence of bio-
active compounds in sea anemones encompasses
substantial importance in pharmacological studies for
the last few decades'®".

Not many studies on these faunal communities have
been carried out in the Indian waters, though the first
report of sea anemone was made by Stoliczka in 1869.
Some scanty studies were conducted from the Indian
waters, which are mostly restricted to the peninsular
coastal areas and Andaman and Nicobar Islands™>°.
Studies on the sea anemones of Lakshadweep were not
carried out exclusively. In 1990, Parulekar recorded
one species from Lakshadweep waters, while no other
studies were made on sea anemones from this area®.
Ajith Kumar & Balasubramanian®® reported a
bleaching phenomenon from Lakshadweep where a
bleaching event was recorded in one species of sea
anemone, while Ajith Kumar ez al*® and Ajith Kumar®
mentioned two species of sea anemones from
Lakshadweep as habitat provider for ornamental
anemone shrimps. Present study deals with the
reporting of occurrences of sea anemones in
Lakshadweep while three species are new additions to
this geographic region.
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Material and Methods

Study site
Undersea studies were carried out at eleven islands
of Lakshadweep from October 2019 to February 2020

(Fig. ).

Survey and sampling

Surveys were conducted by employing SCUBA
diving up to the depth limit of 40 m. The hand-picking
method was applied to collect the specimens, while the
scalpel was used to detach the foot from the
substratum. /n-situ photography was made using a
Canon 1X Mark II camera with underwater housing.

Sample processing and identification

The collected specimens were narcotized by adding
5 % Magnesium chloride (MgCl,) followed by fixation
in 10 % Phosphate buffered formalin and preservation in
70 % alcohol®. Identification was made in conjunction
with available literature of Rodriguez et al.’, England™,
Carlgren*', Dunn®, and Fautin ez al. **.

Results

Five species of sea anemones were identified
during the survey period. The morphometric details,
along with their distributional ranges, are cited below.

Systematics

Phylum CNIDARIA Hatschek, 1888

Arabian Sea
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® Species reported

LAKSHADWEEP

Subphylum ANTHOZOA Ehrenberg, 1884

Class HEXACORALLIA Haeckel, 1896

Order ACTINIARIA Hertwig, 1882

Suborder ENTHEMONAE Rodriguez & Daly in
Rodriguez et al., 2014

Superfamily METRIDIOIDEA Carlgren, 1893

Family NEMANTHIDAE Carlgren, 1940

Genus Nemanthus Carlgren, 1940

1. Nemanthus annamensis Carlgren, 1943

Common name
Gorgonian wrapper.

Material examined

32 specimens, /ost - Gorgonian and Antipathirians,
location - Bangaram Island (Lat.: 10°57'54.2935" N
& Long.: 72°17'30.3399" E), Lakshadweep, depth -
28 m, date - 24.11.2020, collector - Tamal Mondal

(Fig. 1).

Description

Found along with the gorgonians and antipathirians
as wrapped animals. Pedal disc strongly covered
around substrates such as gorgonians and
antipathirians. Diameter of the specimen (oral disc)
ranged from 20 — 35 mm in live condition (Fig. 2a).
Pedal disc wider than oral disc. Tentacles variable in
size and shape like, conical, irregular but arranged

Arabian
Sea

{
Andaman
Sea

Laksh;ldv;/eep

Fig. 1 — Study areas and species reporting sites
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Fig. 2 — Sea anemones of Lakshadweep: a) Nemanthus annamensis Carlgren, 1943; b) Entacmaea quadricolor (Leuckart in Riippell &
Leuckart, 1828); ¢) Phymanthus sp.; d) Heteractis aurora (Quoy and Gaimard, 1833); and e) Radianthus magnifica (Quoy and Gaimard,

1833)

hexamerously. Length of the inner tentacles longer
than the outer tentacles. Column prominent and smooth
and spreading at the distal region. Mouth present in the
central region and look like slit-shaped with two
distinct siphonoglyphs. Radiating irregular lines in both
exocoelic and endocoelic spaces are visible from the
mouth to the tentacle base region. Presence of more
individuals in a place provides a colony like structure.
Animals are dark brown, while the oral disc is light
yellow colored. Mouth region orange coloured, while
the tentacles are creamy in colour.

Type locality
Gulf of Tonkin, South China®.

Distribution

India-Andaman & Nicobar Islands** and Laksha-
dweep  (present  report);  FElsewhere-Vietnam,
Cambodia, Kenya, Seychelles, Maldives, Indonesia,
Philippines and Palau*®"’.

Remarks
New distributional record to Lakshadweep.
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Superfamily ACTINIOIDEA Rafinesque, 1815
Family ACTINIIDAE Rafinesque, 1815
Genus Entacmaea Ehrenberg, 1834

2. Entacmaea quadricolor (Leuckart in Riippell &
Leuckart, 1828)

Synonyms

Entacmea quadricolor (Leuckart in Riippel &
Leuckart, 1828); Actinia (Entacmaea) quadricolor
Leuckart in Riippell & Leuckart, 1828; Actinia
quadricolor Leuckart in Riippel & Leuckart, 1828;
Actinia vasa Quoy & Gaimard: de Blainville, 1830;
Actinia (Entacmaea) adhaerens Hemprich & Ehrenberg
in Ehrenberg, 1834; Actinia (Entacmaea) helianthus
Hemprich & Ehrenberg in Ehrenberg, 1834; Actinia
(Isacmaea) erythrosoma Hemprich & Ehrenberg in
Ehrenberg, 1834; Condylactis erythrosoma (Hemprich
& Ehrenberg in Ehrenberg, 1834); Gyrostoma
helianthus (Hemprich & Ehrenberg in Ehrenberg, 1834);
Isacmaea erythrosoma (Hemprich & Ehrenberg in
Ehrenberg, 1834); Gyrostoma (Stoichactis) helianthus

(Hemprich & Ehrenberg in Ehrenberg, 1834);
Gyrostoma  (Stoichactis)  quadricolor,  Gyrostoma
adhaerens (Hemprich & Ehrenberg); Gyrostoma

adherens (Ehrenberg, 1834); Gyrostoma erythrososma
(Hemprich & Ehrenberg); Actinia (Tristephanus)
ehrenbergii Brandt, 1835; Actinia ehrenbergii Brandt,
1835; Gyrostoma erythrosoma (Hemprich & Ehrenberg,
1851); Actinia quatricolor; Actinia vas; Actinia vasum;
Anemonia adhaerens Ehrenberg; Anemonia adherens;
Anemonia erythrosoma Ehrenberg; Crambactis arabica
Haeckel, 1876; Anemonia kwoiam Haddon &
Shackleton, 1893; Physobrachia douglasi Saville-Kent,
1893; Gysostoma hertwigi; Heteractis gelam (Haddon &
Shackleton, 1893); Physobrachia ramsayi (Haddon &
Shackleton, 1893); Gyrostoma heliantus; Gyrostoma
kwoiam (Haddon & Shackleton, 1893); Radianthus
gelam (Haddon & Shackleton, 1893); Entacmaea
quadricolour;  Entacmaea ramsayi (Haddon &
Shackleton, 1893); Anemonia ramsayi (Haddon &
Shackleton, 1893); Condylactis ramsayi Haddon &
Shackleton, 1893; Gyrostoma hertwigi Kwietniewski,
1897; Gyrostoma stuhlmanni Carlgren, 1900; Cymbactis
maxima Wassilieft, 1908; Antheopsis carigreni Lager,
1911; Radianthus carigreni (Lager, 1911); Gyrostoma
sulcatum Lager, 1911; Aulactinia gelam (Haddon &
Shackleton); Cereactis quadricolor ~ Leuckart;
Corynactis quadricolor Leuckart; Corynactis vas Quoy
& Gaimard; Crambractis Arabica; Entacmaea
(Parasicyonis) actinostoloides; Entacmaea adhaerens
Hemprich & Ehrenberg; Entacmaea quadricolor sol,

Gyrostoma haddoni Lager, 1911; Physobrachia ramsayi
Mariscal, 1970; Gyrostoma quadricolor; Gyrostoma
ramsayi (Haddon & Shackleton); Isactinia (Anemonia)
kwoiam (Hadd. & Shackl.); Melactis vas; Metactis vas;
Paracicyonis maxima; Paractis adhaerens; Paractis
ehrenbergii Br.; Paractis erythrosoma; Paractis
helianthus; Psychobrachia douglasi; Ropalactis vas
Quoy & Gaimard (adapted from Daly & Fautin, 2020).

Common name
Bubble-tip anemone.

Material examined

One specimen, substrate - chain of buoy, location -
Andrott Island (Lat.: 10°49'14.0083” N & Long.:
73°40'44.3815" E), Lakshadweep, depth - 25 m, date
- 23.x.2019 (Fig. 2b); One specimen, substrate - dead
reef, location - Bangaram Island (Lat.: 10°58'3.0377" N
& Long.: 72°16'49.6098" E), Lakshadweep, depth -
22 m, date- 24.11.2020 (Fig. 1).

Description

Column smooth and narrow in comparison with
pedal disc as well as the oral disc (Fig. 2b). This
species is found as a strong attachment with the
substratum and showed a tendency as a hidden life
form. Body colour reddish or greenish, while
sometimes brown. Tentacles with reprinting bright
colouration, which can be seen as sparking red, green,
or brown with the reflection of light. Only tentacles
are visible from the outside, while the columns are
usually seen as hidden. The oval-shaped mouth is
present at the centre of the flattened oral disc. Oral
disc flat, broader than the pedal disc, so the column
flares. Tentacles sometimes seen as bulbous at the tip
with a terminal bud. A pigmented tip may be seen at
the end of the tentacle bud. The tentacles of the inner
region are 2 to 3 times longer than marginal tentacles.

Type locality

Suez, the Red Sea, Egypt; deposited at
Senckenberg Museum [Catalog number 34 (SMF-34)
60 as Actinia quadricolor]™®.

Distribution
India-Andaman &  Nicobar  Islands®®  and
Lakshadweep”; Elsewhere-Micronesia, Melanesia,

South Africa, Antigua and Barbuda, Madagascar,
Kenya, Seychelles, Red Sea, Israel, Oman, Saudi
Arabia, Egypt, Maldives, Australia, Guam, Fiji, New
Caledonia, Tanzania, Myanmar, Indonesia, Malaysia,
Hong Kong, Japan, Thailand, Philippines, Palau, Viet
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Nam, Vanuatu, Solomon Island, Marshall Islands, Papua
New Guinea, Cook Islands, American Samoa, Taiwan,
Singapore and Sri Lanka***,

Family PHYMANTHIDAE Andres, 1883

Genus Phymanthus Milne Edwards & Haime, 1851

3. Phymanthus sp.

Common name
Sea anemone of the sand.

Material examined

One specimen, substrate-sand (in embedded
condition), [location — Suheli Island (Lat.:
10°2'45.8742" N & Long.: 72°17'17.3785" E),

Lakshadweep, depth - 1.5 m, date- 17.x.2019 (Fig. 1).

Description

Oral disc, along with tentacles, fully exposed in a
shallow coastal area (Fig. 2¢). Colour of the animal is
light creamy orange, while the oral disc is whitish with
light brown. Diameter of the oral disc is about 30 cm.
This is a completely sessile form. Sometimes covered
with a thin layer of sand. An adhesive disc can be seen
in the inner solid layer of the sand bed. Many uneven
radial rows of papillae or tubercles of several sizes cover
the oral disc. Structural differentiation is seen among the
tentacles, such as wart-like structures among the smaller
forms and conical and papilliform for longer ones. Base
of tentacles comparatively more reddish-brown than the
terminal portion. Radial lines are present. Small mouth
is present with two siphonoglyphs.

Remarks
New distributional record of the genus to
Lakshadweep.

Family STICHODACTYLIDAE Andres, 1883
Genus Heteractis Milne Edwards, 1857

4. Heteractis aurora (Quoy and Gaimard, 1833)

Synonyms

Actinia aurora Quoy & Gaimard, 1833; Antheopsis
koseirensis Klunzinger, 1877; Bunodes koseirensis
Klunzinger, 1877; Radianthus koseiriensis (Klunzinger,
1877); Ixalactis simplex Haddon, 1898; Radianthus

(Antheopsis)  koseirensis; Radianthus  (Antheopsis)
koseirensis  conspersa;  Radianthus  (Antheopsis)
koseirensis  maculate,  Radianthus  koseirensis;

Radianthus  simplex (Haddon & Shackleton) and
Antheopsis koseirensis var. maculata Krempf, 1905
(adapted from Daly & Fautin, 2020).

Common name
Beaded sea anemone,
anemone, Corn anemone, ctc.

Carpet anemone, Flat

Material examined

One specimen, substrate - sandy bottom, location -
Agatti Island (Lat.: 10°52'25.449" N & Long.:
72°12'34.6068" E), Lakshadweep, depth — 19 m, date
—04.x1.2019 (Fig. 1).

Description

Greenish spread oral disc along with tentacles (Fig.
2d). Surface of the oral disc is seen with a wavy pattern
based on the substratum surface structure. Diameter of
the oral disc measured around 22 cm in in-situ
condition. Base circular and orange in colour. Columns
smooth in the lower region, while light-coloured
verrucae are seen in the marginal areas. Tentacles are
moniliform in structure and scattered in an arrangement
in the oral disc and denser in marginal areas. These are
dark green coloured at the base region of the oral disc.
Frosted white-coloured beaded structures are arranged
in a regular pattern while the gap region of the two
beads is thin. Light cream or green-coloured radial
stripes are visible on the oral disc. Presence of oval-
shaped mouth with two even siphonoglyphs.

Type locality

Syntypes not found - New Guinea, Manokwari;
syntypes not found - Papua New Guinea, New
Ireland®.

Distribution

India - Tamil Nadu and Andaman & Nicobar
Islands™**** and Lakshadweep (present report);
Elsewhere - Micronesia, Melanesia, Mozambique,
Egypt, Seychelles, Tanzania, Yemen, Saudi Arabia,
Iran, Oman, Maldives, Red Sea, South Africa,
Australia, Philippines, Hong Kong, Indonesia,
Malaysia, Fiji, Palau, Japan and Ryukyu Island,
Vanuatu, Guam, United States of America, Papua
New Guinea, Solomon Islands, Viet Nam and
Marshall Islands*®*.

Remarks
New distributional record to Lakshadweep.

5. Radianthus magnifica (Quoy & Gaimard, 1833)

Synonyms

Actinia  magnifica Quoy & Gaimard, 1833;
Corynactis magnifica (Quoy & Gaimard, 1833);
Radianthus  magnifica (Quoy & Gaimard, 1833);
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Ropalactis  magnifica (Quoy & Gaimard, 1833);
Heteractis ritteri (Kwietniewski, 1897); Radianthus
ritteri (Kwietniewski, 1897); Helianthopsis ritteri
Kwietniewski, 1898; Helianthopsis mabrucki Carlgren,
1900;  Radianthus  mabrucki ~ (Carlgren, 1900);
Antheopsis  ritteri  Kwietniewski;  Radianthus
paumotensis (Couthouy) (adapted from Daly & Fautin,
2020).

Common name
Magnificent sea anemone or Ritteri anemone.

Material examined

Five specimens, substrate - coral reefs, location -
Agatti Island (Lat.: 10°49'33.4872" N & Long.:
72°10'59.6897" E), Lakshadweep, depth - 12 — 28 m,
date - 22.11.2020 (Fig. 1); 17 specimens, substrate - coral
reefs, location - Bangaram Island (Lat.: 10°55'11.454" N
& Long.: 72°16'7.7103" E), Lakshadweep, depth - 15 —
24 m, date - 23.11.2020 (Fig. 1).

Description

Funnel-shaped in overall structure and round-
shaped and brown-colored oral disc (Fig. 2e).
Diameter of the oral disc range between 15 to 43 cm.
Base of the animal is toughly adherent to the
substratum (coral reefs) with a sticky foot, which is
variable in colours like brown or rich brown or
magenta or sky blue or purple, etc. Mouth
comparatively large and oval-shaped and present at
the centre of the oral disc. Presence of two
symmetrical siphonoglyphs in the mouth. Presence of
prominent verrucae. Tentacles digitiform, long and
blunt, or somewhat bulb-shaped at the terminal
region, which is fluorescent green, light brown, or
white. Longitudinal stripes are visible. Exocoelic and
endocoelic tentacles are identical.

Type locality
Vanikoro, Santa Cruz Islands, Solomon Islands;

deposited at  Museum  National  d'Histoire
Naturelle™*".
Distribution

India - Tamil Nadu, Andaman & Nicobar Islands
and Lakshadweep’***"%;  Elsewhere - French
Polynesia, Tanzania, Micronesia, Kenya,

Mozambique, Seychelles, South Africa, Madagascar,
Israel, Sudan, Egypt, South Africa, Mayotte,
Maldives, Australia, Singapore, Malaysia, Indonesia,
Denmark, Philippines, Fiji, Thailand, Viet Nam,
Palau, Vanuatu, Cambodia, Comoros, Ryukyu Island,

Papua New Guinea, Marshall Islands, Solomon
Islands, Japan, Sri Lanka, Guam, China, Chistmas
Island, and American Samoa*®*.

Remarks

Frequently recorded in Lakshadweep.

A total of six species of sea anemones are recorded
from Lakshadweep based on the earlier literature
studies and the present study. Among these six
species, two species such as Glyphoperidium bursa
Roule, 1909, Entacmaea quadricolor (Leuckart in
Riippell & Leuckart, 1828) and Radianthus magnifica
(Quoy and Gaimard, 1833) were documented
previously. No more records are available on the sea
anemones from Lakshadweep. During the present
study, five species of sea anemones are documented
from Lakshadweep, which includes three species as
the addition to the faunal diversity of the
Lakshadweep as a new report to this Union Territory.
The detailed list of sea anemones reported from
Lakshadweep is represented in Table 1.

Discussion

The exploration of the actiniarian sea anemone
fauna of Lakshadweep was first made by Parulekar
(1990)*° based on the report of Glyphostylum calyx
Roule, 1909 which was synonymized and presently
accepted as Glyphoperidium bursa Roule, 1909. After
that, several studies were made on the reef ecosystems
of Lakshadweep, but no studies were worth
mentioning sea anemone species from this region. In
2008, George™ carried out detailed studies on the
community structure and abundance of the coral reefs
of Lakshadweep based on the Line Intercept Transect
(LIT) studies and stated the availability of sea
anemones from the study areas without stating the
species-level identification. In 2012, Ajith Kumar &
Balasubramanian®’ carried out ecological studies on
the bleaching event on the reef ecosystem of Agatti
Island of Lakshadweep and found that 87.5 %
bleaching took place among the coral reef-associated
organisms like sea anemones. In this study, they only
mentioned one species of sea anemone i.e. Radianthus
magnifica (Quoy & Gaimard, 1833), as bleached
colonies. Ajith Kumar et al.*® successfully carried out
hatchery production of a clownfish i.e. Amphiprion
nigripes, which was collected from the R. magnifica
of Agatti Island. In 2014, Ajith Kumar® represented
images of two species of sea anemones such as
R. magnifica and Entacmaea quadricolor (Leuckart in
Riippell & Leuckart, 1828), while discussing the
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Table 1 — Occurrence of Sea anemones of Lakshadweep

S1. No. Species

Phylum CNIDARIA Verrill, 1865

Class ANTHOZOA Ehrenberg, 1884

Subclass HEXACORALLIA Haeckel, 1896
Order ACTINIARIA Hertwig, 1882

Suborder ENTHEMONAE Rodriguez & Daly in
Rodriguez et al., 2014

Family NEMANTHIDAE Carlgren, 1940
Genus Nemanthus Carlgren, 1940

Distribution in India

Reported during Remarks
present study

1 Nemanthus annamensis Carlgren, 1943 Yes New record to
Lakshadweep
Family ACTINIIDAE Rafinesque, 1815
Genus Entacmaea Ehrenberg, 1834
2 Entacmaea quadricolor (Leuckart in Riippell & A & N Islands (Raghunathan et al.**) Yes
Leuckart, 1828) and Lakshadweep (Ajith Kumar®)
Genus Glyphoperidium Roule, 1909
3 Glyphoperidium bursa Roule, 1909 Kerala and Lakshadweep (Parulekar™)
Family PHYMANTHIDAE Andres, 1883
Genus Phymanthus Milne Edwards & Haime, 1851
4 Phymanthus sp. (Andrés, 1883) A & N Islands (Choudhury®®) Yes New record to
and Lakshadweep Lakshadweep
Family STICHODACTYLIDAE Andres, 1883
Genus Heteractis Milne Edwards, 1857
5 Heteractis aurora (Quoy & Gaimard, 1833) A&N Islands (Madhu & Madhu?), Yes New record to
Tamil Nadu (Bragadeeswaran et al.*?) Lakshadweep
and Lakshadweep
6  Radianthus magnifica (Quoy & Gaimard, 1833) Tamil Nadu (Bragadeeswaran et Yes
al.*?), Lakshadweep (Ajith Kumar &
Balasubramanian®®) and A&N Islands
(Raghunathan et al.24)
marine biodiversity of Lakshadweep along with the  relationship in coral reef habitat, ecological

great potential and opportunity of ornamental fish and
shrimp culture. The recent global database implies a
total of 1174 species, and a total of 71 species are
documented as valid and extant from Indian waters™*.
India is endowed with two major island ecosystems
viz. A&N Islands and Lakshadweep inhabiting two
major types of reef habitats like fringing in A&N
Islands and atolls in Lakshadweep. The thorough
investigation of sea anemone studies revealed a total
of 31 species from A&N Island, while Lakshadweep
represents only six species, including the present
study, which is extensively less in terms of species
inventory. Comprehensive studies are required to
document more species from this archipelago.

Conclusion

The studies on sea anemones have not
profusely carried out in the coral reefs regions of
Lakshadweep atoll till now, apart from some scanty
reports with a maximum of three species. The
extraordinary ~ coloration,  notable  symbiotic

contribution, presence  of  biochemical and
pharmaceutical components, the high demand for
aquarium trade, defines their significant role for
extensive studies across the world. During the present
study, a total of five species of sea anemones, such as
Nemanthus annamensis Carlgren, 1943, Entacmaea
quadricolor (Leuckart in Riippell & Leuckart, 1828),
Phymanthus sp., Heteractis aurora (Quoy and
Gaimard, 1833), and Radianthus magnifica (Quoy
and Gaimard, 1833) are documented from
Lakshadweep atoll. Among these, three species viz.,
N. annamensis, Phymanthus sp. (genus level), and H.
aurora are found as new distributional records to
Lakshadweep.
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