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ABSTRACT

Intertidal molluscs are benthic macroinvertebrates that are integral to most intertidal ecosystems. Molluscan
diversity along the coast of Thirumullavaram was surveyed for a period of one year (January to December
2021). Specimens were collected during the low tide for each month at four sampling stations through the
quadrat method and random handpicking. The samples were photo-documented and preserved in 5%
formalin. The collected specimens were identified and classified taxonomically using standard keys and
references. A total of 27 species of molluscans were identified during the study period. 17 species were
identified from Class Gastropoda, which comprised three orders and 12 families. Littoraria scabra was the
most numerous gastropod found in all stations. Class Bivalvia was represented by eight species belonging
to six families and five orders. Only two species were identified from Class Polyplacophora. 23 species
were recorded from Station 1, an undisturbed area, followed by Station 2 with 20 species and station 3 with
13 species. The least was observed in Station 4 (11 species), where heavy human activities were noted.
Various diversity indices were estimated for each sampling station. The Shannon-Weiner Diversity index
(H’) ranged from 1.14 to 1.55 among the sampling stations. Margalef diversity index was in the higher side
for Station 1 and 3 (2.97 and 2.77 respectively) when compared to Stations 3 and 4 (1.82 and 1.57 respectively).
The comparative assessment of the relative abundance of the molluscan assemblage revealed that, it did
not vary significantly (P>0.05) among the four sampling stations. Littoraria scabra, L. undulata and Patella
notata were obtained throughout the study period. Intertidal molluscans play important roles in ecosystem
functioning by serving as food resources, promoting intertidal seaweed-litter decomposition, and nutrient
cycling. Furthermore, they are acting as ecological indicators of microhabitats, hence continuous monitoring

is highly recommended for enabling the conservation of their habitat.
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Introduction

The intertidal zone, commonly known as the littoral
zone, is the area between land and sea that is cov-
ered by water at high tide but not during low tide
(Jaiswar and Kulkarni, 2001). It is part of the coast
which is highly variable, and one of the diverse and
most productive areas providing shelter to several
intertidal faunas such as crustaceans, polychaetes,
amphipods, and molluscs. Phylum Mollusca is the

second largest invertebrate group after arthropods,
with more than 200,000 species (Ponder and
Lindberg, 2004). The littoral fauna, particularly mol-
luscs, are a source of food for other organisms and
contribute to huge amounts of biomass on the differ-
ent trophic levels in ecosystems from primary con-
sumers to top predators (Green et al., 1996).
Remote sensing and GIS have been employed in
mapping marine habitats, change detection, and es-
timation of spatial relationships among benthic
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macrofauna and their habitats in the coastal zones
(Green et al., 1996; Godet et al.,2009). Choi et al.
(2011) generated macrofauna habitat potential maps
for the Hwangdo tidal flat in South Korea. Molina
(2015) correlated shoreline changes in Puerto Rico
with the diversity of molluscs using remote sensing
and GIS. Several studies have been carried out on
the diversity of intertidal molluscs in India (Jaiswar
and Kulkarni, 2001; Vaghela et al., 2013; Paul et al.,
2014; Pavithran et al., 2014, Monolisha and
Patterson, 2015). Paul et al. (2016) carried out mol-
luscan mapping based on the biomass differences
during different seasons and their physical at-
tributes. Thomas et al. (2011) observed that mollus-
can habitats could be mapped by coupling a dy-
namic energy budget approach with environmental
data such as chlorophyll concentration and tempera-
ture extracted from satellite images.
Industrialization and ongoing developmental ac-
tivities on land have led to the destruction of inter-
tidal habitats. The effect of urbanization on shoreline
molluscan communities is thus important. Studies
on changes in the coastal ecosystems with respect to
the land-use patterns to assess the extent of anthro-
pogenic impacts on the population structure of fau-

nal assemblages have been suggested (Henning et
al., 2007). The processes in an ecosystem can take on
the diversity of the organisms that make it up. Mea-
suring species richness and diversity across different
habitats is useful for planning actions to conserve
marine biodiversity (McLean, 1983). Therefore, the
present study explains the species composition and
diversity of the intertidal rocky shores of
Thirumullavaram. The results of this study are ex-
pected to enrich the data on the species and habitat
of invertebrates in Thirumullavaram, Kollam. The
study targets the assessment of the diversity and dis-
tribution of molluscan fauna along the intertidal
zone.

Materials and Methods

Study site

Thirumullavaram is situated on the west coast
(80°42’'N Latitude and 76°34’E Longitude) of Kollam
district of Kerala State (Fig. 1). The shore is partially
formed of rocky substratum and sand and is sub-
jected to heavy wave action. The shoreline can be
divided into different zones depending on the tidal
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Fig. 1. Map showing the sampling sites at Thirumullavaram, Kollam, Kerala
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action and the type of substratum. The shore is com-
prised of laterite rocks and scattered granite boul-
ders which provide excellent habitat for the luxuri-
ous growth of flora and fauna.

Four stations were selected along the coastline
based on anthropogenic activities and degrees of
pollution. Station 1 (S1) (80°92’N Latitude and
76°64’E Longitude) is comparably undisturbed due
to difficulty in accessibility and has a rich growth of
seaweeds and epifaunal diversity. Station 2 (52)
(80"91’N Latitude and 76°61'E Longitude) is also
used as a site for waste disposal from households
and fishing activities. The wastes from the
Matsyafed Shrimp Hatchery also contribute to
coastal pollution. The waste after fishing like the
baits and damaged fishing equipment like nets can
be seen at this site. Stations 1 and 2 can be
characterised by the presence of both artificial rocks
for building seawalls and natural rocks. These con-
tribute to the luxuriant growth of macroalgae since
they provide the substratum for seaweeds. Station 3
(53) (80°89’N Latitude and 76°58’E Longitude) is
characterized by the dumping of waste including
the wastes from adjacent shops and houses. The re-
maining waste of the religious rites and rituals is ei-
ther dumped directly into the sea or along the
shores. The plastic waste disposed of after the visit
of tourists and pilgrims are littered along the shore.
Station 3 is also mainly composed of artificial rocks
along with scattered natural laterite rocks. Station 4
(S4) (80°45’N Latitude and 76°55'E Longitude) is se-
lected because it is subjected to high human activi-
ties (trampling) since it attracts national as well as
international tourists and nature activities. It is also
famous among the pilgrims as Thirumullavaram is
a pilgrimage center. Station 4 can be distinguished
by the presence of artificial rocks which forms the
macroalgal bed.

Sample collection

The samples were collected for a study period of one
year (January to December 2021) during the low tide
(6 am.-10 am.). The methodology included random
sampling with 25 cm? quadrats (Verma and
Agarwal, 1998). The samples were also collected by
handpicking. Cemented species such as Chitons
were split with a scalpel. Samples were brought to
the laboratory and preserved in 5% formalin. Speci-
mens were photo-documented using Nikon D3500
and kept for identification.
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Taxonomic Identification

Taxonomic determination was made by using mor-
phological characters and authentic keys of Abbott
and Dance (1982), Huber (2010), Rao (2010), and
Robin (2008). The identification was also done with
the help of a reliable global database (WoRMS,
2021).

Diversity and statistical analysis

The diversity was analyzed using the Shannon-
Wiener diversity index, taking into account the
number of specimen (individuals) as well as the
number of taxa.

Shannon-Weaver diversity index (H’) = - Sum [pi
x log (pi)] (Shannon and Weaver, 1949);

Where, H = Shannon-Weaver index, Pi =ni /N,
ni = no. of individuals of a species, N = Total num-
ber of individuals.

Margalef species richness (d) = (5-1)/log (N)
(Margalef, 1968);

Where, S = Total species, N = Total individuals

Pielou’s evenness index (J') = H(s)/H(max.)
(Pielou, 1966);

Where, H (s) = the Shannon-Weaver information
function, H (max.) = the theoretical maximum value
for H(s) if all species in the sample were equally
abundant

Simpson dominance index (C) = X°_, (ni / N)?
(Simpson, 1949);

Where, ni = number of individuals in the ‘each’
species, N = total number of individuals, S = total
number of species.

Station-wise relative abundance of the molluscan
fauna for the study period was analysed by one-way
ANOVA. The analysis was performed on the arc-
sine-transformed data. Statistical analysis was per-
formed using the data analysis function of MS Excel.

Results and Discussion

Species composition

The molluscs species identified from
Thirumullavaram during the study period are given
in Table 1. The study recorded 27 species of inter-
tidal molluscs belonging to three classes, 9 orders,
and 19 families. The Class Gastropoda possessed the
highest number of species (17) - 14 species belonging
to two orders, Neogastropoda and Littorinimorha,
and two species of the family Nacellidae and one
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Table 1. Checklist of molluscs collected and identified from Thirumullavaram during January to December 2021

Sl. No. Class Order Family Species

1 Gastropoda Neogastropoda Babylonidae Babylonia zeylanica

2 Conidae Conus figulinus

3 Conus betulinus

4 Volutidae Harpulina lapponicaloroisi
5 Muricidae Murex pectin

6 Thais bufo

7 Littorinimorpha Bursidae Bursa crumena

8 Bursa sp.

9 Cypraeidae Cypraea arabica

10 Littorinidae Echinolittorina leucostica
11 Littoraria scabra

12 Littoraria undulata

13 Cassidae Phalium bisculatum
14 Rostellaridae Tibia curta

15 Not assigned Patellidae Patella notata

16 Nacellidae Cellana radiata

17 Cellana livescens

18 Bivalvia Arcida Arcidae Anadara indica

19 Glycymerididae Glycymeris glycymeris
20 Carditida Cartidae Cardita bicolor

21 Cardiida Donacidae Donaxa perittus

22 Venerida Veneridae Paphia textile

23 Venus imbricata

24 Mytilida Mytilidae Perna indica

25 Perna viridis

26 Polyplacophora Chitonida Mopaliidae Plaxiphora tricolor

27 Lepidopleuridae Leptochitonidae Leptochiton asellus

species of the family Patellidae. Four families
(Babylonidae, Conidae, Volutidae, and Muricidae)
were recorded in the Order Neogatropoda.
Bursidae, Cypraeidae, Littorinidae, Cassidae, and
Rostellaridae were the five families observed in the
Order Littorinimorpha. The family Littorinidae was
observed to have the highest number of species (3).

The Class Bivalvia recorded 8 species belonging
to five orders (Arcida, Carditida, Cardiida,
Venerida, and Mytilida) and six families. The Order
Arcida consisted of two families — Arcidae and
Glycymerididae. Class Polyplacophora recorded
two species belonging to two orders (Chitonida and
Lepidopleuridae) and two families (Mopaliidae and
Leptochitonidae).

D’Souza et al. (2022) recorded 20 species of mol-
luscs on the Dakshina Kannada coast and reported
that their abundance varied between the sites. The
study conducted by Michel et al. (2007) from the
Gulf of California revealed that the highest density
of molluscs was shown by Class Gastropoda (1,528
species) from the coastal line which agrees with the

result of the present study where Class Gastropoda
recorded 17 species. Similar results were obtained
from the Chennai coast by Venkataraman et al.
(2012). 26 species of gastropods and 21 species of
bivalves were recorded by them. Paul et al. (2014)
reported 63 marine molluscs from the coastal cities
of northeast India, where 32 species of bivalves were
recorded, followed by 31 species of gastropods.
Molina (2015) recorded the species of bivalves to be
high on the Peurto Rico coast, similar to a study con-
ducted on the Dakshina Kannada coast (D’Souza et
al., 2022) where the erosion favoured the presence of
bivalves in intertidal zones. The Class
Polyplacophora recorded only two species belong-
ing to two orders and two families. Conditions like
water availability increased feeding time and de-
creased water and air temperature determine the
occurrence of molluscs in intertidal regions (Jaiswar
and Kulkarni, 2001).

Spatial and temporal variation of molluscan fauna
and diversity indices

A spatial comparison of the mollusc species col-
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lected and identified from Thirumullavaram during
the study period is shown in Table 2. Six species of
molluscs (Conus figulinus, C. betulinus, Echinolittorina
leucosticta, Littoraria scabra, L. undulata, Patella notata,
P. indica, P. viridis and Plaxiphora tricolor) were re-
corded in all the four stations. Babylonia zeylanica,
Harpulina lapponica loroisi, Cypraea arabica, Phalium
bisculatum, Anadara indica, Venus imbricata and
Leptochiton ascellus were only observed in Station 1.
The species Murex pectin, Donax aperittus, and Paphia
textile were observed only in Station 2.

The relative abundance of the molluscan fauna is
provided in Table 3 and the one-way ANOVA of the
relative abundance revealed that there exists no sig-
nificant (P>0.05) difference aiming the four different
sampling stations. Station 1 was recorded with 23
species as it is an undisturbed area with fewer hu-
man activities compared to the other selected sta-
tions (Table 4). The Margalef diversity index (Spe-
cies richness) of four stations was estimated (Table
4) and higher values were recorded for Station 1
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(2.97) followed by Station 2 (2.77) and lowest at sta-
tion 4 (1.57). Station 1 is characterised by the pres-
ence of natural laterite rocks, harbouring a rich va-
riety of microhabitats such as rock pools, holes, and
crevices, which could be the reason for a higher di-
versity of species (Gosling, 1992). Ravinesh and
Bijukumar (2012) reported 73 species from the inter-
tidal area of a sea wall, while the natural rocky shore
harboured 128 species, indicating a preference of
organisms to the natural substratum. Twenty mol-
luscan species were recorded from Station 2 and 13
from Station 3. The least number of species was re-
corded in Station 4 (11). This could be attributed to
the waves that break directly in the intertidal zone
which carries the intertidal fauna to the supralittoral
zones, where burrowing becomes difficult
(McLachlan, 2005). The station-wise population
count of molluscs collected and identified from
Thirumullavaram from January to December 2021
showed that (Table 4), Station 1 was recorded with
the highest number of molluscs (1,170) followed by

Table 2. Spatial variation of molluscs collected and identified from Thirumullavaram from January to December 2021

Species Station 1

Station 2 Station 3 Station 4

Babylonia zeylanica
Conus figulinus
Conus betulinus
Harpulina lapponica loroisi
Murex pectin

Thais bufo

Bursa crumena

Bursa sp.

Cypraea arabica
Echinolittorina leucosticta
Littoraria scabra
Littoraria undulata
Phaliumbis culatum
Tibia curta

Patella notata

Cellana radiata
Cellana livescens
Anadara indica
Glycymeris glycymeris
Cardita bicolor

Donax aperittus
Paphia textile

Venus imbricata
Perna indica

Perna viridis
Plaxiphora tricolor
Leptochiton asellus
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Station 2 (953) and Station 3 (733). The least number
of molluscs was recorded in Station 4 (575).

The Shannon-Weiner diversity index (H’) value
denotes the diversity: H'<1=low, 1<H’<3= moder-
ate, H’ >3= high. In the present study, the Shannon-
Weiner index (H’) values of the four sampling sta-
tions were in the range of 1.14 to 1.55. The lowest
and highest values were recorded in Station 2 (1.14)
and Station 3 (1.55), respectively. These values de-
note that the molluscan species diversity (Shannon-
Weiner diversity index) in Thirumullavaram inter-
tidal area was in a moderate level. Simpson’s diver-
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sity index (1-D) was 0.79 at station 3 and 1 at Station
4. The Pielous species evenness index (H'/Hmax)
was highest at station 3 (0.6) followed by station 4
(0.58) and the lowest was recorded in station 2
(0.38). Susintowati et al. (2019) who estimated the
gastropod diversity and taxa distribution in Alas
Purwo National Park, East Java, Indonesia reported
the highest value of H’ of 3.271, in a rocky shore and
this means that, of all the sampled sites, the rocky
beach has the highest gastropod diversity when
compared to mangrove area where H" = 1.499. Shan-
non-Weiner diversity index in the range of 1.14 to

Table 3. Relative abundance (%) of molluscs collected from Thirumullavaram from January to December 2021

Species Stationl Station 2 Station 3 Station 4
Babylonia zeylanica 0.1 0.0 0.0 0.0
Conus figulinus 0.2 0.1 0.1 0.2
Conus betulinus 0.1 0.1 0.1 0.2
Harpulina lapponica loroisi 0.1 0.0 0.0 0.0
Murex pectin 0.0 0.2 0.0 0.0
Thais bufo 0.8 0.5 0.0 0.0
Bursa crumena 1.2 0.8 14 0.0
Bursa sp. 1.0 1.3 1.1 0.0
Cypraea arabica 0.2 0.0 0.0 0.0
Echinolittorina leucosticta 2.7 3.1 3.7 3.0
Littoraria scabra 3.4 3.8 3.5 3.5
Littoraria undulata 3.1 3.4 2.9 3.5
Phalium bisculatum 0.1 0.0 0.0 0.0
Tibia curta 0.1 0.1 0.0 0.0
Patella notata 2.7 2.9 2.7 2.8
Cellana radiata 0.0 1.9 1.9 1.6
Cellana livescens 1.9 0.0 2.6 1.7
Anadara indica 0.1 0.0 0.0 0.0
Glycymeris glycymeris 0.1 0.1 0.0 0.0
Cardita bicolour 0.1 0.1 0.0 0.0
Donax aperittus 0.0 0.1 0.0 0.0
Paphia textile 0.0 0.2 0.0 0.0
Venus imbricata 0.1 0.1 0.0 0.0
Perna indica 38.5 40.5 39.8 44.0
Perna viridis 41.8 39.2 38.1 38.3
Plaxiphora tricolor 1.6 1.4 2.0 1.4
Leptochiton asellus 0.1 0.0 0.0 0.0

Table 4. Total number of molluscans collected and identified from Thirumullavaram and their diversity indices from
the four sampling stations during the sampling period (January 2021 to December 2021)

Station1 Station2  Station3  Station 4

Total number of molluscan faunas sampled 1170 953 733 575
Total number of molluscan species reported from each sampling station 22 20 13 11

Shannon-Wiener Diversity Index (H") 1.51 1.14 1.55 1.38
Effective No. of Species (ENS) 5 3 5 4

Simpson’s Index of Diversity (1-D) 0.67 0.68 0.79 1.00
Pielous Species Evenness Index (H'/H,_) 0.48 0.38 0.60 0.58
Margalef diversity index (Species richness) 3.11 2.77 1.82 1.57
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1.55in the present study has an equivalent diversity
as a community containing equally-common species
of exp(H’) which only in the range of 3-5. In the
present study, even though 22 and 20 species were
recorded from the stations 1 and 2, respectively the
effective no of species (ENS) were very low (5 in Sta-
tion 1 and 3 in Station 2, respectively). Furthermore,
the Shannon-Weiner diversity index estimated in
the present study (1.14 to 1.55) fell in the range of 1-
3 category of H” which clearly indicated that the
study area was moderately polluted (Das et al.,
2012).

A monthly occurrence of molluscs collected from
Thirumullavaram from January to December 2021 is
given in Table 5. Littoraria scabra, L. undulata and Pa-
tella notata were recorded throughout the study pe-
riod. The highest number of species was recorded in
the months of May and December (15). The least
was recorded in the months of June and July (4 spe-
cies).
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Station-wise count of gastropods, bivalves, and
polyplacophorans collected and identified from
Thirumullavaram from January to December 2021 is
represented in Fig. 2. Bivalves were the dominant
class at all four stations and recorded highest in Sta-
tion 1 (943). P.viridis was the most numerous mollus-
cans in Station 1 (489). P. indica was the most numer-
ous bivalves in Station 4 (253). 621 molluscs were
obtained in Class Gastropoda from all stations. Sta-

Station- wise count of molluscs
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Fig. 2. Station-wise counts of molluscs collected and iden-
tified from Thirumulllavaram from January to De-
cember 2021

Table 5. Comparative analysis of molluscs collected and identified from Thirumullavaram during January to December

2021

Name of species Jan. Feb. Mar. Apr.

May June

July Aug. Sep. Oct. Nov. Dec.

Babylonia zeylanica - - - +
Conus figulinus +
Conus betulinus - - + -
Harpulina lapponica loroisi - - - -
Murex pectin - - +
Thais bufo - - -
Bursa crumena + - -
Bursa sp. - + +
Cypraea arabica - - -
Echinolittorina leucosticta +
Littoraria scabra +
Littoraria undulata +
Phalium bisculatum - - - -
Tibia curta - - - -
Patella notata +
Cellana radiata -
Cellana livescens + -
Anadara indica - -
Glycymeris glycymeris - - - -
Cardita bicolor - - - -
Donax aperittus - - - -
Paphia textile - - - -
Venus imbricata - -
Perna indica + +
Perna viridis + +
Plaxiphora tricolor + +
Leptochiton asellus - - - -
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tion 1 recorded 206 gastropods while only 94 were
reported from Station 4. Only 56 molluscs were re-
corded in Class Polyplacophora and the highest
number was reported from Station 1 (20).

The monthly count of molluscs collected and
identified from Thirumullavaram from January to
December 2021 is shown in Fig. 3. The highest num-
ber of molluscs was recorded in the month of No-
vember (454), followed by December (446). The least
number of molluscs were observed in July (27).

Monthly-Molluscs
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z Months

Fig. 3. Monthly counts of molluscs collected and identi-
fied from Thirumullavaram from January to De-
cember 2021

The Order Neogastropoda recorded only 27 indi-
viduals during the study period (Fig. 4). The species
Thais bufo recorded the highest with 14 individuals.
The highest number of molluscs of Order
Neogastropoda was recorded in April 2021 (7).

Monthly counts-Neogastropoda
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Fig. 4. Monthly counts of molluscs of the Order
Neogastropoda collected and identified from
Thirumullavaram from January to December 2021

The Order Littorinimorpha recorded 406 indi-
viduals during the study period. The species
Littoraria scabra recorded the highest with 122 indi-
viduals (Fig. 5). The highest number of molluscs of
Order Littorinimorpha was recorded in August
2021.

The gastropods Patella notata, Cellana radiata, and
C. livescens are not assigned to any orders (WoRMS,
2021). The species P. notata recorded the highest
number (96) during the study period and was noted
as highest in the month of August 2021 (11) (Fig 6).

Monthly counts-Littorinimorpha
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Fig. 5. Monthly counts of molluscs of the Order
Littorinimorpha collected and identified from
Thirumullavaram from January to December 2021

Monthly counts-Patella notata, Cellana radiata and
C. livescens
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Fig. 6. Monthly counts of molluscs Patella notata, Cellana
radiata, and C. livescens collected and identified
from Thirumullavaram from January to December
2021
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Fig. 7. Monthly counts of bivalves collected and identi-
fied from Thirumullavaram from January to De-
cember 2021

Bivalves were the dominant class with the most
representatives (2,753) during the study period out
of which, the highest recorded species was Perna in-
dica (1,382) (Fig. 7). They were recorded highest in
the month of November 2021 (389).

Class Polyplacophora recorded only 56 individu-
als during the study period (Fig. 8). Leptochiton
asellus was observed only in November and repre-
sented by a single individual. Plaxiphora tricolor was
the most represented polyplacophoran (55).
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Monthly counts-Bivalves
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Fig. 8. Monthly counts of molluscs of Class
Polyplacophora collected and identified from
Thirumullavaram from January to December 2021

Commercial importance

The molluscs have been used throughout human
history for food, tool, decoration, exchange cur-
rency, etc. (Maurer, 2006; Bar-Yosef et al., 2010;
Cakirlar, 2011). Many species are cultivated and
harvested, and used commercially (Cooley et al.,
2012). There are several economically important
species of gastropods present in Thirumullavaram
such as B. zeylanica, Thais bufo, Bursa sp., Littoraria
sp., and Tibia curta. In India, during time immemo-
rial the usage of gastropods is common for food and
commercial purpose. Philip and Appukuttan (1997)
described the heavy landings of Babylonia sp. of
Kollam. The meat and operculum of B. zeylanica are
commercially important (Anjana, 2007) and in the
present study, it is obtained from Station 1 of
Thirumullavaram. Ayyakkanuu (1994) reported that
at Annappanpettai landing center along the Porto
Novo coast, fishing for B. spirata was carried out us-
ing special traps with the help of catamarans and
dried octopus as bait. The genus Littorina is abun-
dant in Thirumullavaram as it is present in all sta-
tions and present throughout the study period.
Natarajan et al. (1988) reported that species of the
following genera are collected and their shells were
used by ornamental industry: Littorina, Tibia, Conus,
Murex, Babylonia, Bursa, Phalium, and Thais. P. indica
and P. viridis are the most numerous bivalves
present in Thirumullavaram and can be found in all
stations. The clam, Donax aperittus obtained from
Station 2 is also cultured for food. Clams and mus-
sels are commercially cultured as well as exploited
for food (Kripa and Appukuttan, 2003). The tremen-
dous potential value of molluscan resources can be
associated with sustainable molluscan fisheries and
can fuel prosperous India (Mohammed and
Venkatesan, 2017).
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Ecological importance

Molluscs can be highly sensitive to environmental
change being used as indicators (e.g., “Mussel
Watch Program”, one of the most successful
biomonitoring programs ever (Kimbrough et al.,
2008). These molluscans can be used as biological
filters also (Gutiérrez et al., 2003; Jackson et al., 2008).
The rocky substratum and luxurious macroalgal
vegetation at Thirumullavarm provide a habitat for
the excellent growth of P. indica and P. viridis. Mus-
sels are among the best-studied organisms probably
due to their high economic value but also because of
their high invasiveness capabilities (Michaelidis et
al., 2005; Kurihara et al., 2008; Gazeau et al., 2010).
Biomedical investigations can make utilise some
molluscan species (Olivera and Teichert, 2007;
Safavi-Hemamia et al., 2015). Many of them are
hosts of parasites, pests, and invasive species (Lowe
et al., 2000; Barker, 2002; Caron et al., 2014). Shells
and their aggregations are important components of
benthic ecosystems, providing complex and hetero-
geneous habitats influencing processes like coloniza-
tion and settlement, and supporting a rich species
diversity (McLean, 1983; Coen and Grizzle, 2007;
Commito et al., 2008). Bivalves can be considered
excellent ecosystem engineers in aquatic environ-
ment (Crooks and Khim, 1999; Gutiérrez and
Iribarne, 1999; Vaughn and Spooner, 2006;
Buschbaum et al., 2009). Intertidal habitats are today
at risk from increased anthropogenic impact due to
over exploitation, habitat destruction, climate
change, and its consequences (Coleman and Will-
iams, 2002; Lydeard et al., 2004; Galbraith et al., 2010;
Gazeau et al., 2013, Atkinson and Vaughn, 2015).

Conservation measures

The land-use patterns indicate the anthropogenic
changes along the coast which alter the coastal geo-
morphology by shifting the shorelines, thus affect-
ing the diversity of molluscs inhabiting these sites
(D’souza et al., 2022). Intertidal habitats are facing a
threat due to the shifting of residential land uses to-
ward coastlines (Rumahlatlu and Leikawabessy,
2017). Global climate change, population growth,
and sea-level rise increase anthropogenic pressures,
which in turn causes unusual impacts on coastal
ecosystems (Dafeo, 2009). Recent studies have
shown that anthropogenic disturbances influence
mollus can species richness and evenness (D’Souza
and Shenoy, 2018). Habitat disturbance due to an-
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thropogenic activities is a major source of
biodiversity loss, especially in Intertidal rocky
shores (Worm et al., 2006). The Coast of Kerala is a
famous tourist attraction and a paradise for nature
activists also the anthropogenic activities like the
construction of buildings by impinging the shores
and religious activities performed at pilgrimage
sites like Varkala, Kovalam, etc. constitute the heavy
plastic pollution along the shoreline (Palanisamy
and Yadav, 2015). Station 1 is rich in molluscs owing
to its inaccessibility and presence of macroalgae
which provides habitat, shelter and food. Since
Thirumullavaram is a famous pilgrimage site, the
dumping of plastic and organic waste resulting in
heavy pollution poses a serious issue in all the sta-
tions, especially in 2, 3, and 4. It is of great impor-
tance to identify and monitor information regarding
the local fauna to understand the impacts on the eco-
system and to formulate successful conservation
strategies for the habitat as well as the diversity
(Meirless et al., 2006). Hence, immediate priority
should be given to avoid developmental activities as
well as plastic pollution at Thirumullavaram inter-
tidal rocky shores, which are impacted by receding
shorelines. Then, the intertidal zone can be recov-
ered as a habitat for the molluscs.

Conclusion

Intertidal molluscs are benthic macroinvertebrates
that are integral to most intertidal ecosystems. A to-
tal of 27 species and 3,430 molluscs were identified
during the study period. 17 species were identified
from Class Gastropoda, which comprised two or-
ders and 12 families. Class Bivalvia was represented
by eight species belonging to six families and five
orders. Only two species were identified from Class
Polyplacophora. Perna indica was the highest-re-
corded mollusc from Thirumullavaram. Littoraria
scabra was the most numerous gastropods found in
all stations. 23 species were recorded from Station 1.
Only 11 species were recorded from Station 4 owing
to the anthropogenic activities going on there.
Margalef diversity index was on higher side for Sta-
tions land 3 (2.97 and 2.77, respectively) when com-
pared to Stations 3 and 4 (1.82 and 1.57, respec-
tively). The Shannon-Weiner Diversity index (H")
ranged from 1.14 to 1.55 among the sampling sta-
tions and it denotes that Thirumullavram intertidal
area support only moderate molluscan diversity.
The comparative assessment of the relative abun-

dance of the molluscan assemblage revealed it did
not vary significantly (P>0.05) among the four sam-
pling stations. Acquiring data on the diversity of
molluscs can help monitor the shoreline changes
and to understand the distribution of molluscan spe-
cies along the coast. Thirumullavaram coast is fac-
ing a threat due to changes in land-use patterns, as
well as waste disposals. The present study stresses
the need for minimizing anthropogenic activities
such as the modernization of beaches for recreation,
pilgrimage activities, and plastic pollution in order
to protect the habitats of molluscs.
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