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Abstract

The knowledge on actiniarian fauna is remarkably inadequate and intermittent in India and in Andaman and
Nicobar Islands, both spatially and taxonomically. This study provides an updated inventory of actiniarian fauna
in different habitats (i.e. rocky arecas, mud flats, coral reefs, mangrove swamp, sca grass bed and sandy bottoms).
However, the compiled list of actiniarian fauna reveals a total of 28 species belonging to 20 genera under 13 families.
The family Stichodactylidae represents as the dominant compared to other families and species composition. An aspect
of its habitat preference, Boloceroides mcmurrichi settles in all substrates such as loose stone, coral debris, boulder
coral, sea grass, sand, dead coral and rock due to its swimming behaviour. The species Nemanthus annamensis and
Calliactis polypus only restrict association to one substrate, black coral (Cirrhipathes sp.) and hermit crab (Dardanus

sp.) respectively.
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Introduction

The Order Actiniaria is considered as the true sea
anemones, belonging to the class Anthozoa and Phylum
Cnidaria. This actiniarian fauna is common in different
marine habitats from the intertidal zone to the hadal zone;
from the tropics to the Arctic and Antarctic. The most
favourable and fascinating associations are observed
between seaanemones and macro benthos suchasanemone
fishes, hermit crabs, barnacle and shrimps. Bengtson et al.
(1990) found the records of petrified sca anemone from
the era of 510 to 497 million years back of Burgess Shale
of Canada. However, the studies on actiniarian fauna are
flimsy and infrequent in India as well as in Andaman
and Nicobar Islands as it received very petite attention.
Stoliczka (1869) introduced the actiniarian fauna of
Indian water by describing Sagaritta schilleriana. Later,
studies on this fauna of Indian water were made by
Annandale (1907 and 19135), Carlgren (1925 and 1928),
Panikkar (1935, 1936, 1937a-c, and1938a&b), Seshaiva
and Curtress (1969), Parulekar (1967, 1968, 1971,
1990), England (1990), den Hartog and Vennam (1993).
Taxonomical study of actiniarian fauna has sporadically
been studied relatively than diversity and distribution of
this fauna. In the late 20" century, the most remarkable

complete review of this taxon was published by Parulekar
(1990) who catalogued 40 species of Actiniaria fauna
of Indian waters. Recently, Raghunathan et al. (2014)
provided a review of Indian fauna with 54 species known.

In Andaman and Nicobar Islands, it is not known
until 1928, when Carlgren contributed his knowledge
on sea anemones by describing Bunodactis nikobarica
and Parabunodactis inflexibilis. Later, Parulekar (1990)
included two more species from this region. Perusal of
literature revealed that little or nothing was so far known
about the taxonomy and distribution of seca anemones
species from Andaman and Nicobar Islands except the
few literature (Carlgren, 1928; Parulekar, 1990; Madhu
and Madhu, 2007; Raghunathan et al., 2014; Choudhury
et al., 2015a&b; Raghunathan and Choudhury, 2017,
Choudhury and Raghunathan, 2018). This paper
summarises the data on the region wise distribution
along with depth, habit and habitat occurrence of 28 sca
anemone species.

Methods
Specimen Collection

Surveys on the occurrence of sea anemones along
the fringing reefs of North Andaman, Middle Andaman,
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South Andaman, Little Andaman and Nicobar group of
Islands in Andaman and Nicobar Islands were conducted
from the intertidal to the subtidal region up to the depth
of 40 meters. The individuals of sea anemones were
collected by using scalpel, hammer and chisel from the
intertidal zones and by SCUBA diving. Photographs were
taken in situ condition to comprehend about the colour
pattern of tentacles, oral disc and column, shape, habit
and habitat by the digital camera (Canon PowerShot G15)
with underwater housing. The habit and habitat of sea
anemones were thoroughly examined and photographed.

Species identification

Soon after collection the specimens were relaxed by
adding magnesium chloride crystals with seawater in the
field and later fixed in 10% phosphate buffered formalin
(PBF) and were then preserved in 70% ethyl alcohol in
the laboratory. Measurements provided for pedal disc,
column, oral disc and tentacles were obtained from living,
relaxed and preserved specimens under stereo zoom

microscope (Leica M205A) in the laboratory. All sea
anemone specimens were identified up to the species level
(Carlgren, 1949; Dunn, 1981; England, 1992; den Hartog,
1995; Fautin et al., 2008, 2009 and 2015). Cnidocysts
were extracted from various body organs of preserved
specimen and examined using compound microscope
Labovision AXR20 under oil immersion 100x. The
length, width and mean of cnidae were measured by
ocular scale. The terminology for cnidae were followed
by Carlgren (1940 and 1945), Dunn (1981), England
(1991) and Ostman (2000).

Results

The present checklist reveals 28 species of
Actiniarian sea anemones distributed in Andaman and
Nicobar Islands based field studies and also consulted the
available published literature (Carlgren, 1928; Parulekar,
1990; Sachithanandam et al., 2011; Raghunathan et al.,
2014; Choudhury et al., 2015a&b; Raghunathan and
Choudhury, 2017; Choudhury and Raghunathan, 2018).

Table 1: Distributions of Sea anemones in Andaman and Nicobar Islands

Study Areas
. 2 Depth Habit &
Z
Species Name < < <« < S < O Z (m) Habitat
pd S 9 § J =2 O
=
Phylum CNIDARIA Verrill, 1865
Class ANTHOZOA Ehrenberg, 1884
Subclass HEXACORALLIA Haeckel,
1896
Order ACTINIARIA Hertwig, 1882
Suborder ENTHEMONAE
Family ACTINODENDRIDAE
Haddon, 1898
Actinodendron arborerum . . . . 8-21 LS, G, S
(Quoyand Gaimard, 1833) (Burrowing)
Actinodendron glomeratum Haddon, 1898 . . . 10 -25 LS, G
(Burrowing)

Family BOLOCEROIDIDAE
Carlgren, 1924
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Boloceroides mcmurrichi
(Kwietniewski, 1898)

Family AIPTASIIDAE Carlgren, 1924
Aiptasia mutabilis (Gravenhorst, 1831)
Family HORMATHIIDAE Carlgren, 1932
Calliactis polypus (Forsskal, 1775)

Family AND VAKIIDAE Danielssen,
1890

Telmapaptis decora (Hemprich &
Ehrenberg in Ehrenberg, 1834)

Family NEMANTHIDAE Carlgren, 1940

Nemanthus annamensis Carlgren, 1943

Family ACTINIIDAE Rafinesque, 1815

Entacmaea quadricolor (Leuckart in
Riippell &Leuckart, 1828)

Anthopleura panikkarii Parulekar, 1968
Anthopleura handi Dunn, 1978
Bunodactis nikobarica Carlgren, 1928
Parabunodactis inflexibilis Carlgren, 1928
Macrodactyla doreensis

(Quoy & Gaimard, 1833)

Family HALIACTINIDAE Carlgren,
1949

Pelocoetes exul (Annandale, 1907)

Family CAPNEIDAE Gosse, 1860

Actinoporus elegans Duchassaing, 1850

Family PHYMANTHIDAE Andres, 1883

L] L] L] L] L] 5_40
. 0-0.1
S - 0-15
L] L] L] L] 0_30
. 10 - 20

0-2
. . 0-15

. 296

. 296

12

189

C, LS, SG,
R,S,CB, G
(sedentary/
swimmer)

C (Attached)

DS & HC
(Attached)

CB,R
(Attached)

TC
(Attached)

C,R,CB
(Attached)
R,C
(Attached)
CL,R
(Attached)

CD, S
(Burrowing)

S
(Burrowing)

LS, G, S
(Burrowing)

CL
(Burrowing /
Attached to
CL)

S
(Burrowing)
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Phymanthus pinnulatus Martens in
Klunzinger, 1877

Family STICHODACTYLIDAE Andres,
1883

Heteractis aurora
(Quoy and Gaimard, 1833)

Heteractis crispa (Hemprich & Ehrenberg
in Ehrenberg, 1834)

Heteractis magnifica
(Quoy and Gaimard, 1833)

Heteractis malu
(Haddon & Shackleton, 1893)

Genus Stichodactyla Brandt, 1835
Stichodactyla gigantea (Forsskal, 1775)

Stichodactyla haddoni
(Saville-Kent, 1893)

Stichodactyla mertensii Brandt, 1835

Stichodactyla tapetum (Hemprich &
Ehrenberg in Ehrenberg, 1834)

Family THALASSIANTHIDAE Milne
Edwards, 1857

Cryptodendrum adhaesivum (Klunzinger,
1877)

Thalassianthus aster Rippell & Leuckart,
1828

Heterodactyla hemprichii Ehrenberg,
1834

Family METRIDIIDAE Carlgren, 1893
Metridium dianthus (Ellis, 1768)

Species
Genera

Families

20
13
9

15
10
6

0-20

12 -15

22 7 11 10 9 13
14 o6 7 8 5 9
12 6 6 6 4 6

C, LS G
(Burrowing)

LS, G, S
(Burrowing)
R, SG, S, CB

(Attached)
R, CB,DC
(Attached)

LS, R
(Attached)

G,C RS,
SG
(Attached)

S, G, LS
(Burrowing)

C,CB,G,R
(Attached)

CD,R
(Attached)

C.R,DC
(Attached)

DC
(Attached)

CB,C
(Attached)

C,R
(Attached)

NA= North Andaman; MA= Middle Andaman; SA= South Andaman; RA= Ritchie’s Archipelago; L A= Little Andaman;
NI = Nancowry Group of Islands; GN = Great Nicobar Islands; MGMNP = Mahatma Gandhi Marine National Park

[Habitat type codes: C= crevices; CB =boulder corals; CD = coral debris; CL= clay matter; DC = dead coral; DS = dead
shell; HC = hermit crab; G =gravel or pebbles or small stones; LS = loose stones or cobbles; R =rock; S = sand; SG= sea

grasses; TC = tree coral]
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Species diversity

The present study revealed a total of 28 sea anemones
belonging to 20 genera under 13 families in Andaman
and Nicobar Islands. South Andaman region signifies
the high diversity with 22 species under 14 genera and
12 families, whereas, Ritchie’s Archipelago represents
less diversity of sea anemones i.e., seven species under
six genera and six families (Fig. 1). Among the reported
species, Cryptodendrum adhaesivum, Heteractis crispa,
H. magnifica and Entacmaea quadricolor inhabaits
in all regions of Andaman and Nicobar Islands. Only
Heteractis aurora inhabaits in all regions except Ritchie’s

Archipelago and Boloceroides mcmurrichi occurs except
Nancowry Group of Islands. The distribution of nine
species only restrict to one particular region, such as
Aiptasia mutabilis, Anthopleura panikkarii, Pelocoetes
exul and Metridium dianthus exclusively observed
in South Andaman; Thalassianthus aster in Middle
Andaman; Heterodactyla hemprichii and Actinoporus
elegans in North Andaman; Bunodactis nikobarica and
Parabunodactis inflexibilis observed in Great Nicobar.
The Stichodactylidae represent the high species diversity
m Andaman and Nicobar Islands which is comparable to
other families and species compaosition.

B Species B Genera ®Families

o~ TN
~c TN
Lo S
2 wvovne D
=
=11}
o ra NS
o
sa - 1
va N
~a B—
0 10 20 30 40 50
Number

Fig. 1: Species distribution in different regions of Andaman and Nicobar Islands

Habitat wise distribution

The present study revealed that 10 species were
observed in crevices or fissure of rocks, 13 species
in rocky slope, nine species in gravels or pebbles or
small stones, eight species in loose stones or cobbles,
seven species in boulder corals, 10 species in sandy
environment, four species in dead coral and three species
in sea grass ecosystem of the sea bottom (Fig. 2). The
habitat like coral debris and clay matter, each represent
two species. Pelocoetes exul and Anthopleura handi are
found in clay matter, whereas, Stichodactyla tapetum and

Bunodactis nikobarica are reported from coral debris. The
habitat like dead shell, hermit crab and tree coral, each
represent only one species such as, Calliactis polypus and
Nemanthus annamensis respectively. It was observed that
the settlement of Calliactis polypus only occurs on the
surface of dead shell in which a hermit crab lives which
is a unique mutual relationship between this sea anemone
and hermit crab (Dardanus sp.). While, Nemanthus
annamensis restricts its association to one substrate,
i.e., tree coral or black coral (Cirrhipathes sp.) and this
mter specific relationship was observed as parasitism.
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Interestingly, Boloceroides mcmurrichi is settled in all
substrates due to its exceptional swimming behaviour.
The attachment of Calliactis polypus and Nemanthus

14
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| I I
0
B NG I

&
& &
¢ ©

= O

No. of species
]

K ¥ ¢

annamensis on their substrate is unique pattern and
firmed due to their special features of pedal disc (concave

shaped).

Habitat Types

Fig. 2: Species distribution of sea anemones in different habitats

Depth wise distribution

The depth-wise distribution pattern of sea anemones
was depicted on the Table 1. The depth range of the
compiled sea anemones varied from 0 to 296 m. It
revealed that only two species Bunodactis nikobarica
and Parabunodactis inflexibilis were recorded at abyssal
depth of 296 m. Ten species were observed from the
intertidal to subtidal region up to 40 m depth, of which
Pelocoetes exul, Metridium dianthus and Aiptasia
mutabilis only restrict in the intertidal region. It is noticed
that Stichodactyla haddoni is found singly at depth range
(10- 40m) on soft sandy bottoms. Only four species such
as Stichodactyla haddoni, Heteractis magnifica, H. aurora
and Boloceroides mcmurrichi are found at depths of 40 m.

Discussion

Globally, total of 1155 species categorised under 278
genera, 51 families, six superfamilies and two suborders
(Daly and Fautin, 2020). In Andaman and Nicobar

Islands, altogether, 28 sea anemones belonging to 20
genera and 13 families under the order Enthemonae were
reported. Among the thirteen families, Stichodactlidae
represents the highest species diversity in Andaman and
Nicobar Islands (80 %) in comparison with the world.
Globally, only 10 species belonging to family Actiniidae
and Stichodactylidac host to anemone fishes (Fautin
and Allen, 1992). All 10 host species are reported in
Andaman and Nicobar Islands (Madhu and Madhu, 2007,
Raghunathan et al., 2014). Earlier, Parulekar (1969)
observed the commensal relationship between the sea
anemone Neoaiptasia commensali and hermit crab in
Indian waters. Choudhury et al. (2015a) observed inter
specific relationship between Calliactis polypus and
hermit crab in Andaman and Nicobar Islands. In the
same year, Choudhury et al. (2015b) found Nemanthus
annamensis associated with black corals Cirrhipathes
sp. as parasitism. Recently, Choudhury and Raghunathan
(2019) conducted an experiment to study internal brooding
and larval development of Anthopleura handi in India.
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Among the reported species, Actinodendron arboreum
is highly venomous, released numerous nematocysts
to the diver. The author has witnessed to the stinging
capabilities that caused great discomfort, dizziness, local
mflammation and severe pain for six months.

Depth wise distribution revealed that only two species
Bunodactis nikobarica and Parabunodactis inflexibilis
were recorded from abyssal depth 296 m (Carlgren,
1928). It is observed that Stichodactyla haddoni under
the genus Stichodactyla is found individually at depths of
40 m on sandy bottoms where as Stichodactyla mertensii
and Stichodactyla gigenteaare found on the hard substrates
(Choudhury et al., 2015a). During the several surveys,
it was observed that the appearance of E. quadricolor
is highly diverse, with ten colour morphs observed in
Andaman Islands, whereas there are sixteen colour
morphs at North Solitary Island, Australia (Scott and
Harrison, 2009). And also, there are six colour morphs of
the column of Heteractis magnifica observed herein. The
species under genera Phymanthus and Telmatactis shows
different morphotypes. Hence, it is very great challenges
and dilemma to identify in situ as well as in ex situ. Even
though, the identification of sea anemones is less debated,
but it is very complex and critical to study the features of
taxonomic value of this fauna and it has been the subject
of re-evaluation (Cappola and Fautin, 2000; Daly and den
Hartog, 2004).

The actiniarian fauna of Andaman and Nicobar
Islands are moderately good as compared to the records
from other regions in the world. So far, 49 species were
documented from South Africa (Acuna and Griffiths,
2003); 17 species from Antarctic and sub-Antarctic arcas
(Dunn, 1983; Daly et al., 2013); 26 species from Panama
(Garese et al., 2009); 16 species from Costa Rica (Acuna
et al., 2013); 44 species from Venezuela (Gonzalez-
Munoz et al., 2016); 22 species from Madang Province
of Papua New Guinea (Fautin, 1988); 19 species from the
Moreton Bay, eastern Australia (Fautin et al., 2008); 22
species from Singapore (Fautin et al., 2009 and Fautin et
al., 2015). Indeed, it is an essential to enhance the studies
on the actiniarian communities to explore more new
record as well as new species from this marine ecosystem.
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