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Introduction
Asteroidea is one of the five main classes in the phylum 

Echinodermata. Representatives of them are commonly called as sea 
stars or star fishes are marine pentaradiate with the bilateral ancestors 
comprising of 1890 extant species under 36 families [1] and about 180 
species of asteroids are prevailing in Indian waters including Andaman 
and Nicobar Islands [2]. Sea stars exists in ecosystems of sea grass, coral, 
rocky substratum etc. from shallow to deepest region in the ocean which 
shows different feeding modes like predators of small invertebrates 
(paxillosids), detritivores (valvatidans), planktivores (brisingids) and 
coral polyps eaters [3]. They play an important role in ecology as an 
indicator of fishing intensity, biomarkers for pollution [4]. They act 
as key species due to their predatory nature and they are documented 
as determining factors in patterns of distribution, abundance and 
diversity within low intertidal habitats [5,6]. They widely used in the 
developmental and experimental studies and used as model organism 
in the area of community structure and feeding ecology [7,8]. The 
recent threat for sea stars is habitat destruction and ocean acidification. 
Habitat destruction is the major threat to the sea star species those has 
restricted distribution. Sea stars live on the rocky substrates are very 
susceptible to increase of sand and silt deposition. Coastal development 
such as jetties and breakwaters which alter the shoreline and changing 
water currents will cause deposition of sand and silt. Deterioration of 
sea grass habitat by pollution will affect the some herbivorous sea stars. 
For specific algal feeding sea stars, changes in water quality or nutrients 
may susceptible to those feed on particular algae. Collection of sea stars 
for aquarium keeping also one of the threats for species decline for e.g. 
Patiriella vivipaara, Smilasterias tasmaniae and Marginaster littoralis 
are restricted to Tasmania and there are considered as threatened 
species. Ocean acidification is another serious threat to sea stars because 
they required calcium carbonate in the form of high magnesium calcite 
for construction of skeleton. Magnesium calcite is more soluble and 
sensitive to ocean acidification than the other calcite forms [9]. Studies 
on the biology or other related work of sea stars are scarce from Indian 
waters. Some lucid contribution on taxonomy was done by [10-25]. 
The knowledge on asteroids occurrence is poorly known from these 
coastal areas, hence, the present survey was undertaken to know 

abundance and distribution of asteroids through incidental catch along 
the Parangipettai coastal waters, southeast coast of India.

Materials and Methods 
Description of the study area

Samples were collected from Parangipettai specifically at 
Mudasalodai (Station I, Lat.11o 28’N; Long 79° 46’E) and Annankoil 
(Station II, Lat.11°29’N; Long.79°46’E) fish landing centre during the 
study period from January 2011 to December 2011. Station I & II 
(Figure 1) is a small coastal fishing village 15km south of Periyakuppam 
and it is merely closer to the marine biological station of Annamalai 
University. In station I, about 82 small trawlers and 15 non-motorized 
catamarans are engaged in regular fishing activity. Shrimp trawl 
net, fish trawl net, crab net are the major gears being operated. Fish, 
shrimp, crab and squid are the main target fishing. It is carried out at 
the depths range of 5-35m. Sea bottom is muddy with enormous silt, 
received from the Vellar River. In station II, about 200 FRP motorized 
boat and 130 small motorized (Lambadi) are engaged in fishing. 
Gillnets (Kanangatha valai-58mm and Katuvalai-166-118mm) used for 
capturing commercial fishes like Mackerel, sardine, squid and shrimps 
etc.

Sample collection

Collected samples were brought to the laboratory where samples 
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Abstract
A study was undertaken for a period of one year between January 2011 and December 2011 from Parangipettai 

coastal waters (Mudasalodai and Annankoil) southeast coast of India. Present study discusses the distribution 
and systematic position of asteroids from these study areas. There are 8 species viz., Luidia maculate (15.6%), 
Astropecten indicus (54.9%), A. hemprichi (6.9%), Stellaster equestris (21.7%) and Anthenea pentagonula (0.1%), 
Protoreaster linki (0.2%), Pentacerasterr regulus (0.1%) and P. affinis (0.2%) was observed. 4 species viz., Luidia 
maculata, Astropecten indicus, A. hemprichi, Stellaster equestris are commonly available in both stations, where as 
P. lincki and P. regulus observed only from station II and Anthenea pentagonula is newly recorded from station I.
diversity indices of Shannon (H’), Simpson (1-D), Evenness, Mergalef’s species richness and cluster analysis, MDS
also derived based on the number of observed species. Species diversity, abundance, richness and evenness are
higher in station I than the station II. The present study concluded that station I has higher resources of asteroids
(89.1%) than station II (10.9%) and this study also provides additional information about diversity of asteroids.
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Figure 1: Map showing the study area Mudasalodai (Station I) and Annan koil (Staion II).

   

 
         1. Luidia maculate                                  2. Astropecten indicus                          3. A. hemprichi 
 
 

   
 
 4. Stellaster equestris                              5. Anthenea pentagonula                         6. Protoreaster lincki 
 

     
 
          7. Pentaceraster regulus                            8. P. affinis 

 Plate 1: Species composition.
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cleaned with water to remove adhered mud and other particles then 
identified them based on the morphology, spines in the abactinal 
(including supero-marginals, disc, radial arms, paxillae) actinal 
(infero-marginals, adambulacral, adoral)with the help of appropriate 
literature [10]. Data were collected fortnightly, pooled seasonally and 
this was repeated throughout the study period.

Statistical software used

The univariate methods such as Diversity indices of Shannon (H 
index), species richness indices of Mergalef index (d), Simpson (1-D) 
and evenness index were used for estimation of relative abundances of 
different species of sea stars for four seasons. The multivariate methods 

of classification (Bray-Curtis cluster analysis) and ordination (non-
metric multidimensional scaling ordinations {MDS}) was analyses by 
using software PRIMER version6 for assessing the relative importance 
in terms of abundance.

Results
Species composition

Totally 806 individuals of 8 species such as Luidia maculata, 
Astropecten indicus, A. hemprichi, Stellaster equestris, Anthenea 
pentagonula, Protoreaster lincki, Pentaceraster regulus and P. affinis 
(plate I) from 6 genera under 2 orders viz., Paxillosida and Valvatida 
were noticed at station I and II (Table 1). Species composition was 
varied among the observed study area. Maximum of 426 individuals 
were observed for A. indicus at station I and minimum of 1 for A. 
pentagonula station I.

Percentage contribution

The highest percentage of 55 was given by A. indicus during the 
survey, followed by 21.7% for S. equestris and 15.6% for L. maculata. 
The lowest of 0.1%was set by both P. regulus and A. pentagonula 
respectively (Figures 2 and 3).

Taxonomic description of species

Luidia maculate Muller & Troschel, 1842

Synonyms: Luidia maculate and Luidia varia 

Material examined: 10 specimens from station I and 4 from station 
II were examined.

Description: Rays 7 much elongated and cylindrical; R/r ranged 
from 90-100/8.0-8.2mm and arm breadth (br) 8.0-8.2mm. Disc 
flat, margins raised with the distinct rows of paxillae. No prominent 
supero-marginal plates. Abactinal plates with distinct paxillae arranged 
in 5-6 transverse rows arranged along the arms. The disc arrangement 
confused centrally. Paxillae are well spaced and square or rectangular at 
proximal and rounded, consisted at distal. Single series of actinal plates 
between infero-marginals and adambulacrals. Stalked pedicellariae 
found enormously on oral side. 

Habitat: Sandy bottoms in bay, lagoon or in the deep reef, benthic, 
bentho pelagic and coastal.

Color: Creamy-white bars and blotches interspersed with brown 
bands on the aboral and creamy on the oral side.

Geographical distribution: Commonly distributed in the Indo-
Pacific region.

Remarks: Alternative bold color patterns of dark and whitish plates 
on aboral are very clear in all the specimens. We observed species with 
7 arms only. No marked madreporite. Stalked bivalve pedicellariae 
are numerous along the adambulacrals. All the specimens were with 
lost and degenerating arms. Dissection of adult specimen showed 
presence of bifurcated ampullae. Tube feet pointed. Clark HES et al. 
[26] reported that L. varia is the synonymy of L. maculata. This species 
is differing from L. magnifica by having 9-10 arms.

Astropecten indicus Doderlein, 1888

Common name: Fringed starfish

Synonyms: Astropecten indicus 

Material examined: 12 specimens from station I and 5 from station 
II were observed.

S. No Species Station I Station II Total
1 Luidia maculata 101 25 126
2 Astropecten indicus 426 17 443
3 A. hemprichi 37 19 56
4 Stellaster equestris 151 24 175
5 Anthenea pentagonula 1 0 1
6 Protoreaster lincki 0 2 2
7 Pentaceraster regulus 0 1 1
8 P. affinis 2 0 2

Total 718 88 806

Table 1: Distribution of sea stars along the two stations of landing centers in the 
Parangipettai (Mudasalodai and Annankoil) south east coast of India.

Percentage composition (%) 

Figure 2: Total percentage (%) contibution of sea stars.

Station I
89.1%

Station II
10.9%

Stationwise percentage composition (%)

Figure 3: Distribution of sea stars among the two stations.
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Description: Arms 5, R/r ranged between 32-40/10-13 mm and br: 
9-12 mm. No anus instead involuted cone like structure at disc centre. 
Paxillae regularly arranged along the dorso-lateral arm with single 
row of dark stripes between it. Supero-marginal plates mostly 22, 
well developed and without spines but bearing alternatively arranged 
simple granules throughout. Infero-marginal plates with single series 
of spines and plates were extended to the adambulacrals. Two actinal 
plates were observed at the interradial region. Inter actinal region 
with spines. Ambulacral groove bordered with two rows of spines and 
adambulacral spines larger than the furrow spines. Tube feet pointed 
arranged in a single row on either side of the ambulacral ridge. 

Habitat: Subtidal sandy, detritus and muddy bottoms often 
burrowing into the sea bottom.

Color: Greyish or muddy color on the aboral and creamy on the 
oral.

Distribution: Tropical Indo-Pacific.

Remarks: They generally inhabit sandy and muddy substrate. 
Stomach was always filled with bivalves and gastropods. Relative 
lengths of arms are the unique character of this species. Supero-
marginal plates without spines but bears alternatively arranged two 
series of tiny tubercles towards arm tip. This species is available in a 
larger quantity throughout the year.

Astropecten hemprichi Muller & Troschel, 1842

Synonyms: Astropecten hemprichi, Astropecten articulates and 
Astropecten mauritianus.

Material examined: 6 from station I and 4 from station II were 
examined.

Description: Arms 5 four times longer than the central disc, R/r: 
91-102/20-22mm and br: 18-20mm. Supero-marginal plates were 
numerous and no spines at the first four plates. About 15paxillae at 
each inter radius between the basal supero-marginal plates are distinct. 
Brown color alternative bands along the inter radius and edges of arms 
are clearly seen in juveniles. Single series of short spinelets found at the 
inner end of supero-marginal plates. Single series of enlarged spines 
found along the infero-marginal spines and also backed with numerous 
small spines. Two series of adambulacral spines and the inner are more 
elongated. 

Habitat: Sandy bottom

Color: Brownish on aboral

Distribution: Aldabra, Eastern Africa and Madagaskar, Mauritius, 
Mozambique, Red sea, Seychelles, South Africa, Tanzania, Bay of 
Bengal, Arabian Sea, West Indian Ocean.

Remarks: Young ones are more fragile and distinguish from adult 
by bearing stripes along interradius. Sastry DRK [25] described that, 
specimens lake supero-marginal spines instead, short conspicuous and 
conical spines are observed. 

Stellaster equestris Retzius, 1805

Synonyms: Asterias equestris, Stellaster childreni, Stellaster equestris 
childreni, Stellaster equestris, Stellaster incei and Stellaster belcheri.

Material examined: 6 from station I and 5 from station II were 
observed.

Description: Arm 5, shorter and narrower than disc. R/r: 60-

65/29-33 mm and br: 8-11 mm. Center of the disc is slightly raised and 
arms flat. There is a small groove in each inter radius. Aboral plates 
are more or less round and are different sizes and covered by small 
granules. The median carinal plates are slightly elevated from the rest 
which carries 2-3 enlarged granules on each arm. Inter radial plates 
adjacent to the supero-marginal plates are slightly elevated. The first 
few infero-marginal plates are small and oval in shape, remaining plates 
are almost square shaped and flat. Each infero-marginal plates bear a 
peculiar type of single series of spines. Actinal plates are small, rounded 
fewer in number and gives smooth texture. The adambulacral armature 
consists of two rows of spines. The outer row consists of single spine at 
the centre, a pedicellariae at the proximal and an enlarged granule at 
the distal end. The second row consists of 6 short flat spines of which 
the middle ones are the largest. 

Remarks: This species is more distinguished from other species 
by having unique polygonal plates on oral and aboral side. Clark AM 
[10] stated that, juvenile specimen of Goniodiscaster have smooth, even 
granulation like Stellaster. 

Habitat: Sandy and muddy environments

Color: Purple on aboral purplish with creamy white on oral side

Anthenea pentagonula Lamarck, 1816

Synonyms: Asterias pentagonula, Anthenea pentagonula, Anthnea 
rudis and Anthenea tuberculata.

Material examined: Only one specimen from station I.

Description: Arm 5 shorter and broad at base. Disc is wider. 
R/r: 75/45 mm, br: 43 mm. Body pentagonal, edges are stretched by 
prominent and vertically placed well developed supero-marginal 
plates. Disc larger, skin is thick which bears spinelets and granules. The 
carinals are slightly raised. Wider interradials, all supero and infero-
marginal plates are stacked with each other and engraved with thick 
granules. Numerous large bivalved pedicellariae scattered on oral side 
are interesting characters of this species. 

Habitat: Sandy and muddy environments.

Color: Reddish on pentagonal aboral and the rest of the body with 
pale color.

Geographical distribution: Gulf of Mannar, Andaman and 
Nicobar Islands and tropical Indo-west Pacific regions.

Remarks: Remarkable point is that few bristles like a structure may 
be of parasites exposed on the aboral surface of this species. 

Protoreaster lincki Blain ville, 1830

Common name: African Red-Knob sea star; Red Knob; Red Spine 
Star; Crimson Knobbed Star Fish; African Sea Star.

Synonyms: Asterias lincki, Oreaster linckii, Pentaceros lincki, 
Pentaceros muricatus, Oreaster muricatus, Oreaster reinhartdi. 

Material examined: Only two specimens were observed from 
station II.

Description: Arm 5, elongated from the disc and triangular, 
R/r: 120-114/35-39 and br: 38-42 mm. disc raised upwardly, plates 
reticulated, angular inter radius, single central spine near anus, single 
spine on each primary plate and 3 on secondary plates. Spines are stout 
with pointed tips. Carinal spines are stout and shorter than primary 
one. Either lateral side towards arm tip of adult specimen has 3 lateral 
spines. Bivalve pedicellariae are more scattered on oral side.
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Habitat: Coral and sea grass environment

Color: Pinkish on grey background on aboral and fully pinkish on oral

Geographical distribution: Southeast Arabia, Ceylon, Bay of 
Bengal, East Indies, Australia, western and central Indian Ocean.

Remarks: One of the dissected specimens had shown disc type tube 
feet and it was pinkish from the podia and bifurcated ampullae whitish. 
Clark AM [10] mentioned that, Pentaceraster alveolatus superficially 
resembles Protoreaster lincki in the development of abactinal and 
supeo-marginal spines but differs in having infero-marginal spines.

Pentaceraster regulus Muller & Troschel, 1842

Synonyms: Pentaceros regulus, Pentaceros australis 

Material examined: Three specimens were observed from Station II.

Description: Arm 5, relatively short & narrow, disc enlarged, R/r: 
70-90/35-45 mm and br: 25-39 mm, dorsal armament found only 
on the disc. Elevations and spines form regular longitudinal series. 
Dorso lateral elevations or spines developed along the arm rarely few 
in number. No inter radial supero-marginal spines. Valvate type of 
pedicellariae distributed on the actinal surface only. Tube feet disc type. 
Ventro-lateral plates 3 rows and distinct.

Habitat: Sandy and muddy environments.

Color: Maroon on light or pale background.

Geographical distribution: Bay of Bengal, East Indies, North 
Australia, Philippine, China, south Japan and South Pacific Islands and 
Lakshadweep to western Pacific Ocean.

Remarks: Clark AM [10] mentioned, P. regulus and P. gracilis has 
similar appearance. Karuppaiyan M [27] stated that this species shows 
remarkable color patterns like bluish, greyish, yellowish. 

Pentaceraster affinis Muller & Troschel, 1842

Synonyms: Pentaceros affinis and Pentaceraster affinis.

Material examined: Two specimens were observed from station I.

Description: Arm 5, R/r: 95-110/ 48-55 mm and br: 50-53 mm. 
This species is looks similar like P. regulus, but it is differ by its dorso 
lateral armament on the entire aboral surface. Abactinal plate more 
reticulated, small pedicellariae were scattered over on it. Porous are 

contained approximately 50 pores per each area. Single tubercleon 
each supero-marginals, spinelets were grouped on infero-marginals. 
Primary, carinal and latero-ventral tubercles stouter and were relatively 
smaller. Armsmore or less elongated. Inter marginal plate present 
between inter radial infero and supero-marginal plates. Abactinal 
armaments also spinulated.

Habitat: Sandy

Color: Maroon patches on grey background

Geographical distribution: Tropical Indo-west Pacific

Remarks: This species has similarity with P. mammillatus by 
having aboral reticulated patterns and tubercles. 

Diversity indices

Season wise contribution: The maximum of 275 individuals were 
accounted during pre monsoon and minimum of 103 during summer 
at station I and it was 31 during pre monsoon and 15 during monsoon 
at station II. The Shannon index (H’) showed maximum value of 1.262 
during summer and minimum 0.9294 during monsoon at station 
I and it was 1.585 during post monsoon & 1.288 on pre monsoon at 
station II. The higher value for Simpson (1-D) index was 0.6821 on 
summer and minimum of 0.4815 on monsoon for station I and 0.7744 
during post monsoon & 0.7055 pre monsoon for station II. Evenness 
(eH/S) showed maximum of 0.716 at pre monsoon and minimum of 
0.5667 at post monsoon from station I and 0.993 during monsoon and 
0.8136 during pre monsoon at station II. Likewise, the higher value 
of Margalef index for station I & II was0.863 (summer), 1.553 (post 
monsoon) and minimum 0.5341 (pre monsoon) & 0.8736 during pre 
monsoon respectively (Figures 4 and 5).

Cluster analysis: At station I, the cluster analysis showed only 
one group was formed by L. maculata and S. equestris at the level of 
69% similarity (Figure 6). Three groups formed at station II (Figure 
7). The first group is formed by linking L. maculata and S. equestris at 
the highest similarity level of 85%, the second group is formed by A. 
indicus and A. hemprichi at 82% and third group by P. lincki and P. 
regulus at the level of 67%.Similarity level for both the stations (Figure 
8) showed three groups. First group formed by L. maculata and S. 
equestris at 82% level followed by two groups such as A. pentagonula, 
P. regulus, P. lincki and P. affinis formed at the level 66%.

MDS: There are three clusters formed at the stress level 0 for station 

Diversity inces for staiton I
Shannon_H
Simpson_1-D
Evenness_e^H/S
Margalef

Figure 4: Diversity indices for station I.

Diversity indices for station II Shannon_H
Simpson_1-D
Evenness_e^H/S
Margalef

Figure 5: Diversity indices for station II.
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Figure 6: Dendrogram drawn for sea stars obtained from station I.

Figure 7: Dendrogram drawn for sea stars obtained from station II.
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Figure 8: Dendrogram drawn for two stations.

Figure 9: MDS drawn for station I.
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I. Top right showed one cluster formed by P. affinis, bottom left showed 
one cluster formed by A. pentagonula and another cluster formed at the 
mid-left of bottom. Four clusters formed from station II at stress level 
0. Two cluster from each right and left of top and bottom respectively. 
By overall, only three clusters formed at the stress level 0.05 viz., top 
right and middle left of bottom and right side (Figure 9,10 and 11).

Discussion
Sea stars from the study areas were represented by 8 species and four 

of them were found abundantly in both stations. The family Luidiidae 
included only one species L. maculata. The family Astropectinidae 
included A. indicus and A. hemprichi. Family Goniasteridae included 
S. equestris and Oreasteridae includes A. pentagonula, P. lincki, P. 
regulus and P. affinis. In the total percentage composition, A. indicus 
alone gives foremost contribution and least was set by A. pentagonula 
and P. regulus. Sea star A. pentagonula was reported for the first time 
from Mudasalodai. Karuppaiyan M [27] reported that this species is 
restricted to Gulf of Mannar. Many environmental factors control 
the abundance and distribution of these organisms but one vital 
reason is abundant food supply. A. indicus was abundantly caught 
in both the stations reveals that, this species predominantly found in 
the shallow regions. Wells FE et al. [28] have stated that, the species 

Figure 10: MDS drawn for station II.

Figure 11: MDS drawn for both the stations.

of Astropecten are found throughout the world in the intertidal and 
subtidal sandy environments. Clark HES et al. [26] also affirmed that, 
the large family Astropectenidiae has a worldwide distribution and is 
known from shallow subtitdal to greater depths. Sea star P. regulus and 
A. pentagonula is a shallow water sandy habitant, occasionally caught 
by trawl nets hence it’s caught was minimum in both stations. The 
maximum occurrence was due to spawning during summer followed 
by catching of more juveniles during pre monsoon by bottom trawl 
from station I and catching of organisms by gillnets operation at station 
II. The minimum occurrence was due to fishing holidays at station I 
and due to monsoon at station II.

Species diversity is a simple and useful measure of a biological 
system [29]. The quantification of biodiversity is fundamental to the 
identification of changes that may take place to our understanding of 
their possible consequences and it can be measured of many levels and 
in different ways [30,31]. In the present study, the maximum diversity 
indices were noticed during summer at station I and minimum during 
monsoon. The same result was obtained to station II but the values were 
shifted to post monsoon and pre monsoon respectively. The Shannon 
and Simpson diversity was correlated with each other for station I. The 
low diversity obtained during the survey was monsoonal flood. Species 
evenness was more even on pre monsoon and lesser on post monsoon 
for station I, it was higher on monsoon & lower on post monsoon for 
station II. The evenness for the macro benthos depends on the many 
environmental factors like habitat, food availability, migration etc. 
controls the distribution of sea stars. Mostly, the paxillosidans are found 
common on the shallow sandy and muddy areas but valvatididans 
found little deeper and sandy and reef environments. There is a general 
consideration that, the species are more or less equal to evenness when 
the benthic community undisturbed [32,33]. Richness of species also 
found higher during summer at station I & on post monsoon at station 
II.

The taxonomic diversity is sum of biodiversity which is seen to be 
natural extension of a form of Simpson index, incorporating taxonomic 
(or phylogenetic) information since it mixes taxonomic relatedness 
with the evenness properties of the abundance distribution. The value 
of this univariate index appears not to be influence by sampling effort. 
The diversity measures derived in this study is based on the observation 
of number of sample only. The MDS 2 or 3D map of samples reflects 
the similarities of their biological communities, for example the species 
has clustered much closer have similar community structure and 
species are far apart have different level of abundance. The goodness 
of fit is measured by the stress value; an ideal representation having 
zero stress. Relative stress values increase with increasing number of 
entities and decreasing dimensions. The MDS ordinations derived in 
this present study revealed that, the same grouping of stations as in the 
cluster analysis. The stress values found in all the MDS configurations 
from the two stations were at 0 levels indicating good representation of 
the interrelationship between the different groups of sea stars in both 
stations.

Asteroids are a unique group of marine invertebrates which has 
more confusion in identifying species also this group is puzzle for 
zoologists and paleontologists. Very few works of it has been done so 
for in India and other neighboring countries, some most spectacular 
works were done by James DB and Sastry DRK [14-25], [34] from 
Indian waters. A remarkable work on the global trend of asteroid 
diversity by Mah CH et al. [1] provides updated information on it. 
From this study, we conclude that, the Parangipettai coastal water has 8 
different species of sea stars, amongst, 4 of them were common to both 
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the stations and station I has high species abundance. Based on the 
number of species, the diversity is more in the station II even though 
this study provides some information on asteroids still, more study 
is needto understand the deeper water sea stars. This study provides 
sufficient taxonomical information about asteroids. This study also 
implies that this is the additional work for the existing work. The 
untargeted asteroid resources have to be utilized for human needs with 
sustainable management.
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