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Abstract

The present study deals with gastropod community structure along Veraval coast, Gujarat.
Total five gastropod species were selected viz., Turbo intercostalis, Turbo coronatus,
Cerithium morus, Cellana radiata and Chiton peregrines for present study from October
2012 to April 2013. The physio-chemical parameters viz., water temperature ranged
between 23.22 to 25.83 °C, water salinity between 34.75 to 35.67 ppt, pH 7.87 to 8.28
and dissolved oxygen ranged between 4.23 to 5.39 mg L™. Cerithium morus and Turbo
coronatus showed dominance along the study location. The species diversity (H”) values
ranged between 0.99 to 1.21. The species richness (D) values ranged between 0.90 to
0.97 and species evenness (E) values having range between 0.62 to 0.75 bids / individuals.
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INTRODUCTION

Gastropods and bivalves are among the most
conspicuous members of the macrofauna of exposed
sandy beaches (Brown & McLachlan, 1990), being
generally more abundant on dissipative and intermediate
beaches than on reflective beaches (Dexter, 1984). India
has a total heritage of 3271 species of mollusks
belonging to 220 families and 591 genera, including
about 1900 species of gastropods (Appukuttan, 1996).
Usually they are found in the water where calcium
concentration is more (Tonapi, 1980). These bottom
dwelling organisms play an important role in an aquatic
community. They also make up an important component
of the aquatic food web. Gastropods are a major class of
organisms that resides in the intertidal habitat (Esqueda
et al., 2000). Because of their imposex capability and
ability to accumulate toxins, gastropods are often used
as bioindicators of the condition of the intertidal zone
(Daka et al., 2006; Gomez-Ariza et al., 2006). Moreover,
gastropods vary morphologically in relation to their
surroundings. On the same rocky shore, individuals of
the same species may have different morphologies as a
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result of different microhabitats (DeWolf et al., 1997;
Britton, 1995).

Gastropods also help curb macroalgae growth (Guerry,
2008; Thomas et al., 2008) and are an essential part of
the diets of many molluscivorous intertidal animals
(Creswell, 1990; Castell & Sweatman, 1997; Burkepile,
2007) Forming a significant proportion of intertidal
organisms, being bioindicators, exhibiting morphological
variation, and being part of the intertidal food chain are
just some of the reasons why gastropods are of the more
well-studied organisms in rocky intertidal habitats. These
are also the exact reasons as to why it is crucial to
understand how human interference affects their
abundance and growth.

MATERIAL AND METHODS

The present study was conducted along the South
Saurashtra coast at Veraval (Lat. 20°54' N, Long. 70°21'
E), Guijarat, India (Figure. 1 and 2). The study was
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Figure. 1: Map of the study location, Veraval, West coast of Gujarat.

Figure 2: Study site Veraval coast of Gujarat.

conducted for seven months from October, 2012 to April,
2013. Sampling was done by random sampling method.
Samples were collected using the square transects of 1
m2(100 x 100 cm.) which was laid randomly in a line up
to water line during low tide. The substratum of Veraval
coast is mainly rocky also with few sandy patches. There
was steep vertical decline towards subtidal zone at the
lower littoral zone. The intertidal belt is not uniform and
exposure of rocky shore is not significantly long. The
intertidal zone covers a distance of about 60-90m during
spring tides (Vaghela & Khundu, 2012).

Sampling method and field work

For study of the distribution pattern and population
ecology , five selected species of gastropod viz. radiata
and Chiton peregrinus were selected (Figure. 6).
Sampling was done at fortnightly intervals for seven
months (October 2012 to April 2013), along the rocky
intertidal area of Veraval coast. The Quadrates of 1 m?
were laid randomly from upper to lower littoral zones
covering maximum area in line having area up to 400 x
90 m®. During each sampling 100 quadrates were laid in
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Figure 3: Variations of Physio-chemical parameters along Veraval coast.
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Figure 4: Variations in species-wise density (no./m?) of selected gastropod species along Veraval coast.
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selected area of Veraval coast (Jaleshwar coast up to
Light House). The sampling was done along the intertidal
area during low tide. Among the ecological attributes,
density, species diversity (H’), species richness (D) and
species evenness (E) of five selected species was
calculated.

Physiochemical parameters

The surface water temperatures was measured using
standard mercury filled centigrade thermometer and for
pH measurement multi-parameter PCSTestr (35 series)
was used. For dissolved oxygen level and water salinity,
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Figure 5: Variations in different species diversity indices among gastropod population along Veraval
coast.
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Figure 6: Five selected gastropod species for the present study.
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the DO meter (DO600) refractometer (APHA, 1998) was
used respectively.

Gastropod community study

The variation in population density of gastropod was

expressed in no./m? by using formula by Misra (1968).
The species richness was estimated by using Margalef’s
Index (D; Margalef, 1958). The species diversity was
calculated by using Shannon’s - Weiner index (H’;
Shannon’s — Weiner, 1949).

Total number of individuals recorded from the sample plot

Density =

5-1

In(N]

Where, N = total number of individuals collected
S = number of species

Shannon’s - Weiner index (H’)

o ni ni
H' =— E —XIln —
i=1 " "

Where, H' = the sample diversity

S = number of species;
Apart from that species evenness index (E; Pielou, 1966)
were also studied to understand the distribution of the
gastropod species.
Evenness Index (E)

Hn’
" Inis)

Where, H' = the sample diversity

S = number of species

Margalef’s Index (D) D=

RESULTS AND DISCUSSION

Gastropod molluscs are collected and used for food by
coastal people of the Saurashtra peninsula (Misra and
Kundu, 2005 and Vaghela, et al. 2010). It was earlier
reported that highest diversity of molluscs groups was
due to the gastropod species occur in the intertidal zone
when the wave action is moderate to strong and this also
increases the recruitment and settlement of these
animals at intertidal zone (Prasad and Mansuri, 1982;
Misra and Kundu, 2005 and Vaghela, et al. 2010).

Physiochemical parameters

The seawater surface temperature varied from 23.22°C
to 25.83°C in coastal area of Veraval coast during the

study. Salinity as well as pH varied from 34.75 to
35.67 %0 and 7.87 to 8.28 respectively. During March
month the minimum value for salinity (34.75 %.) and
minimum value for pH (7.87) was recorded during April
month. The Dissolved oxygen content varied from 4.23
to 5.39 mg L* along with the Veraval coast (Figure. 3).
Bhadja (2010) reported that along Veraval coast the
highest temperature (25.83 °C) was recorded during
summer month which was very much similar with
present study. In the same study the highest pH was

Total number of sample plot studied

recorded along Veraval coast was 8.32, while highest
salinity was 35.30%o and the dissolved oxygen value was
ranged between 5.62 to 6.38 mg L™. As like temperature
values of pH, salinity and dissolved oxygen were shows
nearby similarities with present study.

Other studies along Veraval coast by Raghunathan, et
al. (2003), reported that water temperature, salinity, pH
and dissolved oxygen was varied between 26.50 — 26.80
°C, 34.40 — 34.60 ppt, 8.32 — 8.34 and 4.11 — 4.96 ml I'",
respectively during October 1998, while during June
1999 these parameters ranged between 26.50 — 27.00
°C, 34.60 ppt. (Max.), 8.33 (Max.) and 4.36 — 5.01 ml I},
respectively. This shows as like Bhadja (2010) studies
results were same with present study. On the other hand,
another study along Veraval coast by Bhadja and Kundu
(2012) recorded 21.14 + 0.08 — 25.83 + 0.11 °C water
temperature, 32.47 + 0.06 — 35.40 + 0.08 %o salinity and
pH ranged between 8.20 + 0.01 — 8.32 + 0.06, while
dissolved oxygen 5.64 + 0.04 — 6.38 + 0.04 mg I,
indicates the salinity, pH and dissolved oxygen values
shows little difference with present study.

Gastropod Community Composition

For present study five species of gastropod were
selected viz., Turbo intercostalis, Turbo coronatus,
Cerithium morus, Cellana radiata and Chiton peregrinus,
whereas study was conducted in two seasons winter and
summer. Amongst them Turbo coronatus and Cerithium
morus shows highest individual count throughout the
study. During present study, it was observed that these
five species of gastropods are associated with seaweed.
The distribution pattern of selected species shows that at
the upper littoral zone the Cellana radiata and Chiton
peregrinus were observed mostly, while in the middle
littoral zone the Turbo intercostalis and Turbo coronatus
were observed mostly throughout the study, which
shows similar results with Bhadja (2010) and Vaghela
(2010).

On the other hand, Ceratrium caeruleum species was
found mostly on upper littoral zone as well as lower
middle littoral zone of intertidal substratum of Dwarka
coast (Gohil and Kundu, 2013), which was having similar
pattern of present study along Veraval coast. The
association of these animals due to the algae provided
them protection from extreme high and low temperature
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Table 1: Month-wise variations in selected gastropod species density (no./m?) throughout the study period along, Veraval Coast.

Sr. Months

no. Species October  November December January February March April
Turbo

1 intercostalis 3.52 2.35 1.97 1.44 2.05 1.20 1.76

2 T. coronatus 24.41 24.01 23.91 28.80 15.85 16.35 17.85
Cerithium

3 morus 32.96 35.79 49.45 40.42 4451 38.91 42.10

4 Cellana radiata 11.04 7.81 9.24 9.44 7.72 4.98 6.41
Chiton

5 peregrinus 1.64 1.34 151 1.62 1.11 1.07 1.52

and their dislodgement by wave action. While another
reason for their algal association may be that they also
feed on spores, filaments or detritus matter of these
algae as evident by their food content (Misra, 2004). The
Cellana radiata and Chiton peregrinus was associated
with Ulva lactuca, whereas Turbo sp. also associated
with Ulva lactuca and Ulva fasciata for feeding, which
shows similar observations as that of Bhadja (2010).

The gastropod density ranged from approximately
62.49 to 86.07 no./m°. The maximum density was
recorded in December a winter month and lowest in
March a summer month (Table. 1; Figure. 4). In general,
amongst the selected species Cerithium morus was
observed more and the density was ranged from 32.96
to 49.45 no./ m?, which was followed by Turbo coronatus
(15.85 to 28.80 no./ m2), Cellana radiata (4.98 to 11.04
no./ m? and Chiton peregrinus (1.07 to 1.64 no./ m?)
throughout the study (Table. 1).

The Shanon- Weiner Species diversity index ranged
from 0.99 to 1.21 during the present study, which
indicates that the species diversity was normal. The
maximum diversity index value was observed in the
month of October which is winter month whereas the
minimum value was observed during March (summer
month). The Margalef's Species Richness Index (D)
varied from 0.90 to 0.97 and on the other hand Species
Evenness Index (E) varied in very narrow range i.e. 0.62
to 0.75. The value of richness and evenness not shows
much more difference. Species Richness shows the
maximum value during March month, while it shows
lowest value during December month and Species
Evenness was maximum during October month and
lowest during March month, respectively (Figure. 5).

The study along Veraval coast of Turbo coronetus and
Turbo intercostalis shows, the maximum abundance
value of Turbo coronetus was 1.38 no./ 0.25 m* and of
Turbo intercostalis was varies between 47.78 no./0.25
m® and 56.67 no./0.25 m? (Vaghela, 2010). Where in
present study the values of Turbo coronetus were high
and Turbo intercoastalis values were very less, this may
mostly happen due to harvesting of Turbo intercoastalis
for food by coastal people mostly. The Shannon’s
diversity index of turrids was varied from 1.94 — 0.68, the
species richness was varied from 2.21 to 0.31 and the
species evenness was varied from 0.9 to 0.6 among the

four landing centers of Southeast coast of India
(Elaiyaraja, et al. 2012). Another study shows
Shannon’s-Weiner biodiversity index (H’) ranged from
2.1749 in the pre-monsoon season to 5.7641 during the
post-monsoon months, while the Margalef (Species
richness) index ranged from 0.5412 in the pre-monsoon
season to 4.4866 during the post-monsoon months and
the Pielou (Species evenness) index was ranged from
0.9128 in the pre-monsoon season to 1.9534 during the
post-monsoon months, along the GOA coast (David,
2013). The species diversity, species richness and
species evenness values of above studies were higher
as compare with the present study. David (2013) also
reported that species abundance was higher in rocky
inter-tidal zones when compared with sandy and or sub-
tidal zones along GOA coast. The present study also
revealed that gastropod species abundance along
Veraval coast was good and rich in species diversity,
because the coast having rocky area that provides
substrate for gastropods population.
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