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ABSTRACT

The intertidal zone is home to various invertebrate animals and the most dynamic marine environment.
Among the entire invertebrate phylum, the mollusc is the second largest phylum in the coastal tropical
climate. Molluscs are under pressure due to pollution & habitat change. Molluscs are also under pressure
as exploitation is high due to their high demand for souvenirs and ornaments. This paper documents the
diversity of phylum molluscs at the selected study sites of Devbhumi Dwarka. Two sites were selected in
the mouth of the Gulf of Kachchh while the other two sites were selected in the coastal region of the Arabian
Sea. The study was carried out during the monsoon and winter season from October 2021 to January 2022
for the collection of molluscs. Molluscs were identified using standard identification keys. Individual
checklists for each site as well as a combined checklist of individual sites were prepared. The available
literature on molluscs of Devbhumi Dwarka was reviewed and a comprehensive checklist of molluscs in
Devbhumi Dwarka district was prepared. Total 56 molluscs of molluscs were recorded from four sites in
the Devbhumi Dwarka district. A total of 150 species of molluscs were recorded from the available literature
while 22 species were first time recorded in the current study. A total of 172 molluscs were listed in the
paper.

Key words: Checklist, Invertebrate, Intertidal area, Gulf of Kachchh,Arabian Sea

Introduction

The tropical coastal environment is the most biologi-
cally diverse of all marine ecosystems. The intertidal
zone is an important habitat for biota between the
area of the high tide line and low tide (Kardani and
Mankodi, 2014). It is the most dynamic zone be-
tween marine and terrestrial environments. The in-
tertidal zone is also home to several species from
different Phyla such as Porifera, Annelida, Co-
elenterata, Aarthropoda, Molluscs, etc. The Mol-
lusca is the second largest phylum of invertebrates
in the coastal tropical environment. These animals

were found throughout the world in a wide range of
habitats including marine, freshwater, and terres-
trial. The Mollusca is an extraordinarily varied phy-
lum with an estimated 80,000 to 1, 00,000 described
species (Bhatt et al., 2020). In India, 5,073 species of
Molluscs have been recorded of which, 3370 marine
Mollusc species (Nijman et al., 2015). The Molluscs
are a great source of human food in various parts of
the world and Molluscan shells have been used for
currency, jewelry, ornaments, tools, horns, medicine,
and as magical or religious symbols. Molluscs are
also used as a Bioindicator of their ecosystem’s pol-
lution; hence play a pivotal role in ecological studies
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of an aquatic ecosystem. As part of their aesthetic
and commercial value, Molluscs are under pressure
due to anthropogenic activity around the coastal
habitat.

Gujarat has a 1650 km long coastline, which is the
longest of any state in India (Solanki, et al., 2016). In
the coastline of Gujarat, the Gulf of Kachchh (GoK)
is the most significant area in terms of marine
biodiversity. The ever-growing industrialization in
this coastal region is a major threat to the marine
ecosystem. Devbhumi Dwarka is situated at the
Mouth of GoK and is an important pilgrimage place.
The annual tourist population reached 5 to 6 Lakhs
(Kapdiya, 2018). Due to this tourist population,
there is high demand for unique ornaments and sou-
venirs of marine molluscs. These high demands of
molluscs lead to exploitation pressure on molluscs.
Diversity record is the first step to conserving diver-
sity. The present paper investigates the diversity
and distribution of molluscs on rocky coasts, rocky-
sandy beaches, and reef from selected study sites of
district Devbhumi Dwarka.

Materials and Methods

Study Area

The Gulf of Kutch is the richest coastal region of
Gujarat having ecologically different ecosystems
like; coral reefs, mangroves, and sea grass
(Lakhmapurkar, 2022). Devbhumi Dwarka district
has a subtropical desert/low-latitude, arid hot cli-
mate. The average annual rainfall is 404 millimeters
and the average annual humidity 56% (Dave, et al.,
2017). Atmospheric temperature varies from 390C to
280c (www.timeanddate.com). The selected study
sites describe below. Two study sites are situated at
the Mouth of the Gulf of Kachchh while two sites
are situated in the coastal region of the Arabian Sea
(Fig. 1).

Site-1: Dwarka (Bhadkeshwar Mahadev Temple)
(Latitude: 22.244306N, Longitude: 68.954256E) is
situated southern range of the Arabian Sea. It inhib-
its rocky substratum and also consists of patches of
dunes and mudflats.

Site-2: Bet Dwarka (Invincible campsite) (Lati-
tude: 22.465631N, Longitude: 69.106210E) is situated
at the mouth of the Gulf of Kutch. The shore of In-
vincible is partially covered with sand bar and some
parts have rocky substratum.

Site-3: Okha (Latitude: 22.470801N, Longitude:

69.069230E) is situated on the westernmost coast of
India and the north side of the Saurashtra coast at
the Arabian Sea. It inhibits rocky substratum.

Site-4: Poshitra (Latitude: 22.394785N, Longitude:
69.173036E) is located in the mouth of the Gulf of
Kutch on the east side of Okha. It is a reef consisting
of live coral reef, dead corals with rocky, sandy, and
muddy patches followed by mangrove forests.

Methodology

A study has been carried out during monsoon and
winter from October 2021 to January 2022 for the
collection of molluscs. Mollusc shells were collected
and photographed by handpicking during low tide
in the intertidal area. Live animals were photo-
graphed precisely so all the morphological charac-
ters shall be recorded for identification. Dead shells
were brought to the laboratory and the shells were

Fig. 1. Map of Study site
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Table 1. List of Identified molluscs species from selected sites of Devbhumi Dwarka district

Sr No. Family Genus species Dwarka Bet Dwarka Okha Positra

1 Turbinidae Turbo bruneus(green form) 1 1
2 Muricidae Purpura panama 1
3 Nassariidae Nassariusdistortus 1
4 Muricidae Chicoreuscapucinus 1
5 Tegulidae Tectus tentorium 1 1 1
6 Trochidae Monodontaaustralis 1
7 Pisaniidae Poliaundosa 1
8 Neritidae Narita albicilla 1
9 Columbellidae Pyrene flava 1 1
10 Conidae Conus quercinus 1
11 Cypraridae Austrocypraeareevei 1 1 1
12 Cypraridae Erroneaerrones 1
13 Cymatiidae Monoplexaquatilis 1
14 Turritellidae Turritella radula 1 1
15 Terebridae Duplicariaduplicata 1
16 Olividae Oliva carneola 1
17 Drilliidae Clavusaglaia 1
18 Strombidae Strombusepidromus 1
19 Muricidae Ergalataxcontracta 1 1
20 Turbinidae Turbo bruneus(Brown form) 1 1
21 Neritidae Neritaoryzarum 1
22 Trochidae Clanculusscabrosus 1
23 Neritidae Neritabalteata 1
24 Architectonicidae Architectonicalaevigata 1 1
25 Patellidae Patella spp. 1
26 Columbellidae Mitrellascripta 1
27 Angariidae Angariadelphinus 1
28 Neritidae Nerita sp. 1
29 Neritidae Neritaundata 1
30 Chilodontaidae Euchelus asper
31 Cerithiidae Clypeomorusbifasciata 1
32 Cerithiidae Cerithiumcaeruleum 1
33 Cerithiidae Cerithiumcoralium 1
34 Melongenidae Volegaleacochlidium 1
35 Rostellariidae Tibia curta 1
37 Neritidae Neritainsculpta 1
36 Bursidae Bufonariaechinata 1
38 Mitridae Strigatellascutulata 1
39 Muricidae Chicoreusvirgineus 1
40 Trochidae Trochuskotschyi 1
41 Veneridae Dosiniacretacea 1 1
42 Carditidae Carditesbicolor 1
43 Arcidae Anadarainaequivalvis 1
44 Veneridae Venus reticulata 1
45 Veneridae Dosiniaprostrata 1
46 Cardiidae Vepricardiummultispinosum 1
47 Arcidae Anadara gubernaculum 1
48 Mactridae Mactraviolacea 1 1
49 Veneridae Dosiniaexoleta 1 1
50 Mactridae Lutrariarhynchena 1
51 Veneridae Tapes literatus 1
52 Veneridae Paphiavernicosa 1
53 Arcidae Barbatiaobliquata 1
54 Veneridae Pelecyora nana 1 1
55 Dentaliidae Dentaliumoctangulatum 1
56 Muricidae Murex trapa 1
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brushed to clean the fouling biomass andmud. They
were then stocked in filtered seawater pumped in
the laboratory from the localities for observation
then animals were preserved in 70% alcohol for
taxonomical identification of animals (Kardani and
Mankodi, 2014). Animals were identified using stan-
dard identification keys (Kamboj et al., 2019; Apte,
2012).  Individual checklists of all the sites and a
combined checklist were prepared.  Species richness
indices and correlation of four sites were calculated
in PAST software19 (Hammer et al., 2001).  The
available literature on Molluscs on the diversity of
Devbhumi Dwarka was reviewed and a comprehen-
sive checklist of Molluscs of Devbhumi Dwarka was
prepared.  All the listed species on the checklist
were examined for their correct and accepted scien-
tific names on WoRMS (World Register for Marine
Species) and Molluscbase.org and Encyclopedia of
Life (eol.org).

Results

During the present study total of 56 species belong-
ing to 31 families of Phylum Molluscs were recorded
from four sites in District Devbhumi Dwarka,
Gujarat, India (Table 1, Plate 1, 2, 3, 4). The highest
number of species belong to the class Gastropoda
(41 species), followed by the class Bivalve (14 spe-
cies) and Scaphopoda (1 species). The highest num-

Plate 1. Pictures of Identified species from selected sites
(numbers as per the name given name in Table
1)

Plate 2. Pictures of Identified species from selected sites
(numbers as per the name given name in Table
1)

Plate 4. Pictures of Identified species from selected sites
(numbers as per the name given name in Table 1)

Plate 3. Pictures of Identified species from selected sites
(numbers as per the name given name in Table 1)

Table 2. Species Diversity Indices of all selected sites

Dwarka Bet Dwarka Okha Poshitra
Taxa_S 12 26 15 15

Menhinick 3.464 5.099 3.873 3.873
Margalef 4.427 7.673 5.17 5.17
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ber of species re-
corded from the fam-
ily Veneridae (7 spe-
cies) followed by
Neritidae and
Muricidae (5 species)
followed by
T r o c h i d a e ,
Cerithiideae, and
Arcidae (3 species). A
total of 12 species
were recorded from
site 1, 26 from site 2,
and 15 species from
site 3 & site 4. Species
richness indices of the
four sites showed in
Table 2.

An updated check-
list compiled with a
corrected scientific
name of marine Mol-
lusc of Devbhumi
Dwarka by reviewing
available literature on
a diversity of Molluscs
(Gopalkrishnan, 1970,
Sarvaiya, 1977,
Thakur & Soni, 2015).
A total of 150 species
of Molluscs were re-
corded from the avail-
able literature while
22 species were first
time recorded by the
current study in
Devbhumi Dwarka
district. A total, of 172
Molluscs were listed
belonging to, 61fami-
lies, and 24 orders un-
der 5 classes (Table 3).
The highest number of
species belong to the
class Gastropoda (126
species), followed by
the class Bivalve (41
species), Cephalopoda
(4 species),
Polyplacophora (2
species), andT

ab
le

 3
. C

on
ti

nu
ed

 ..
.

G
op

al
kr

is
hn

an
, 1

97
0

Sa
rv

ai
ya

, 1
97

7
T

ha
ku

r
C

u
rr

en
t 

w
or

k,
 2

02
1-

22
C

la
ss

O
rd

er
Fa

m
ily

Sp
ec

ie
s

D
w

ar
ka

O
kh

a
A

d
at

ra
B

ey
t

B
al

ap
u

r
O

kh
a

D
w

ar
ka

Si
kk

a
P

os
hi

tr
a

&
 S

on
i,

D
w

ar
ka

B
et

O
kh

a
P

os
it

ra
R

ee
f

 D
w

ar
ka

20
15

D
w

ar
ka

B
ey

t 
D

w
ar

ka

14
0

P
as

m
m

ob
ia

ra
di

at
a

Y
es

14
1

ve
ne

ri
d

a
ve

ne
ri

d
ae

G
af

fr
ar

lu
m

di
va

ri
ca

ta
Y

es
14

2
D

os
in

ia
cr

et
ac

ea
Y

es
Y

es
Y

es
14

3
D

os
in

ia
pr

os
tr

at
a

Y
es

Y
es

14
4

G
af

ra
ri

um
di

va
ri

ca
ta

Y
es

14
5

P
ap

hi
a 

al
a-

pa
pi

lio
ni

s
Y

es
14

6
pa

ph
ia

m
al

ab
ar

ic
a

Y
es

14
7

Su
ne

tt
ad

on
ac

in
a

Y
es

14
8

V
en

us
 r

et
ic

ul
at

e
ye

s
Y

es
14

9
D

os
in

ia
ex

ol
et

a
Y

es
Y

es
15

0
T

ap
es

 li
te

ra
tu

s
ye

s
15

1
P

ap
hi

av
er

ni
co

sa
Y

es
15

2
P

el
ec

yo
ra

 n
an

a
Y

es
Y

es
15

3
P

it
ar

er
yc

in
a

Y
es

15
4

D
os

in
ia

ru
st

ic
a

Y
es

15
5

P
er

ig
ly

pt
af

is
ch

er
i

Y
es

15
6

P
it

a 
re

ry
ci

na
Y

es
15

7
C

at
el

ys
ia

op
im

a
Y

es
15

8
M

ac
tr

id
ae

M
ac

tr
av

io
la

ce
a

Y
es

Y
es

15
9

Lu
tr

ar
ia

rh
yn

ch
en

a
Y

es
16

0
A

rc
id

a
A

rc
id

ae
A

rc
a 

gu
be

rn
ac

ul
um

Y
es

Y
es

16
1

A
rc

ag
ra

no
sa

Y
es

16
2

A
rc

at
or

tu
os

a
Y

es
16

3
A

na
da

ra
in

ae
qu

iv
al

vi
s

Y
es

16
4

B
ar

ba
ti

ao
bl

iq
ua

ta
Y

es
16

5
C

ar
d

it
id

a
C

ar
d

it
id

ae
C

ar
di

ta
bi

co
lo

r
Y

es
Y

es
16

6
C

ar
di

ta
an

ti
qu

at
a

Y
es

16
7

B
en

gu
in

a 
va

ri
eg

at
e

Y
es

16
8

A
d

ap
e-

so
le

ni
d

ae
So

le
ns

p
Y

es
d

on
ta

16
9

Po
ly

pl
ac

o-
C

hi
to

ni
d

a
is

ch
no

ch
it

oi
Is

ch
no

ch
it

on
sp

Y
es

ph
or

a
da

e
17

0
C

hi
to

ni
d

ae
C

hi
to

n 
sp

Y
es

Y
es

17
1

Sc
ap

ho
po

d
a

D
en

te
lli

d
a

D
en

ta
lii

d
ae

D
en

ta
liu

m
oc

ta
ng

ul
at

um
Y

es
Y

es
17

2
D

en
ta

liu
m

ei
ph

Y
es



1298 Eco. Env. & Cons. 29 (3) : 2023

Table 4. Linear r (Pearson) Correlation between selected sites of Devbhumi Dwarka

Dwarka Bet Dwarka Okha Poshitra

Dwarka 0.019381 0.57164 0.017713
Bet Dwarka 0.019381 0.98315 0.00217
Okha 0.57164 0.98315 0.040398
Poshitra 0.017713 0.0021695 0.040398

Scaphopoda (2 species) (Figure 2).

Discussion

In the present study highest species were recorded
from the Bet Dwarka site as there are sandy and
rocky substratum are presently providing two mi-
crohabitats. At Dwarka and Okha sites only rocky
substratum whereas at Poshitra consist of reef sub-
stratum.  Linear r (Pearson) Correlation suggests
Dwarka site has a high correlation with Okha site is
highly expected as both consist of a rocky substrate
and both are directly facing the Arabian Sea (Table
4).  Bet Dwarka site shows a high correlation with
Okha site is slightly surprising but understandable
with the fact that Bet Dwarka site also consists of a
rocky substrate like Okha site and linear distance is
very less between two sites (Table 4). Poshitra site is
very less correlated with the other three sites as it
consists of different substratum than other three
sites.

Conclusion

Devbhumi Dwarka district. A checklist of 172 mol-
lusc species was compiled from available literature
including 22 species recorded for the first time in
this study from Devbhumi Dwarka district. As the
tourist rush is very high in Devbhumi Dwarka dis-
trict demands for molluscs as souvenirs and orna-
ments are also high and there is no study available
on the exploitation of molluscs in the district. We
conclude that the diversity of mollusc is very high in
the Devbhumi Dwarka district there are need to
study the exploitation of molluscs and also a quan-
titative analyst of an exploited mollusc is necessary.
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