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Abstract

This study investigates the diversity of gastropod molluscs in selected muddy and sandy
habitats along the Indian coastline during October 2022 to September
2023. A total of five Orders, five Families, eleven Genera, and eleven Species were identified.
Diversity indices, including the Shannon—Wiener index and Evenness, were applied to quantify
community structure. Results indicate moderate species diversity with high Evenness (0.9680),
reflecting uniform distribution. The ecolog- ical and socioeconomic roles of edible bivalves were

also noted, emphasizing their significance for coastal communities.

1 Introduction

Gastropod molluscs are key components of intertidal and estuarine ecosystems, func- tioning as
grazers, detritivores, and prey for higher trophic levels. Diversity studies provide insight into
habitat quality and anthropogenic pressure. Mathematical ecology— in particular the Shannon—
Wiener index and Evenness—enables objective quantification of biodiversity patterns. Prior studies
have documented molluscan  assemblages along the Maharashtra coast; however, habitat
modification and fishing intensity necessitate updated baselines. The present work provides a

quantitative assessment for 2022—2023.
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2 Materials and Methods

2.1 Study Area and Sampling

Four representative coastal localities with muddy and sandy habitats were surveyed monthly from

October 2022 to September 2023 during low tide. Quadrats (1 m2) were sampled, specimens

collected manually, preserved in 5% formalin, and identified to species using standard keys.

2.2 Taxonomic ldentification

Specimens were classified according to the hierarchy: Order — Superfamily — Family — Subfamily

— Genus — Species.

2.3 Diversity Indices

The following indices were used:

s
H=-— Zm In(p;), (1)

H
Hmax’ HmaX - In(S)’ (2)

where S is the number of species, pi = nj/N, nj is the abundance of species i, and N is the total

abundance.

3 Results

3.1 Taxonomic Composition

According to Figure 1, five Orders, five Families, eleven Genera, and eleven Species were recorded

across the four localities. The breakdown is:

* Order Archaeogastropoda — Superfamily Neritoidea, Family Neritidae, Sub- family Neritinae
(4 species).

* Order Mesogastropoda — Superfamily Littorinoidea, Family Potamididae (2 species).
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* Order Neogastropoda — Superfamily Muricoidea, Family Nassariidae, Subfam- ily Dorsaniinae

(2 species).

* Order Basommatophora — Superfamily Ellobioidea, Family Ellobiidae (1 species).

* Order Systellommatophora — Superfamily Onchidioidea, Family Onchidiidae (2 species).

Order Archaeogastropoda
L~ Family Neritidae (4 species)

Order Mesogastropoda
L~ Family Potamididae (2 species)

Order Neogastropoda
L Family Nassariidae (2 species)

Order Basommatophora
L~ Family Ellobiidae (1 species)

Order Systellommatophora
- Family Onchidiidae (2 species)

Figure 1: Taxonomic hierarchy of gastropod orders, families, and recorded species (2022— 2023).

This distribution suggests higher diversity in muddy habitats relative to sandy sub- strata.

3.2 Diversity Indices

From the above:

H = 1.3419,

Hmax =In(4) = 1.3862,
13419

= 13sg2 — 9680
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Table 1: Shannon—Wiener diversity calculations (2022—2023). Species group (ni) Proportion (pi)
In(pi) pi - In(pi)

06 0.375 -0.9808 -0.3678
03 0.1875 -1.6739  -0.3138
04 0.25 -1.3862  -0.3465
03 0.1875 -1.6739  -0.3138 Total (N=16) — —
-1.3419

3.3 Interpretation

The diversity is moderate (H' ~ 1.34) with high evenness (E = 0.97), indicating an equitable
distribution of individuals across species. Edible bivalves were frequently en- countered,

highlighting their contribution to coastal food security.

4 Extended Study: Raigad Coast

4.1 Study Area and Stations

Five intertidal stations were investigated along the Raigad coastline on the west coast of
India between October 2022 and September 2023: Awaas (18° 46.068'N, 72°51.817 E), Sas-

vane (18°47.159'N, 72°51.760 E), Kolgaon (18°48.197 N, 72°52.660' E), Mandva (18° 48.324'N, 72°

52.967 E), and Koproli (18°47.669' N, 72°54.305' E). Sampling targeted intertidal zones

with sandy—muddy substrata and moderate anthropogenic influence.

4.2 Sampling and Processing

At each station, five 1m?2 nylon-rope quadrats were deployed and sampled twice per season (post-
monsoon, winter, summer). Live specimens were transported in local seawater, shells were brushed
to remove fouling and mud, and individuals were observed in filtered seawater prior to preservation in
70% ethanol. ldentification to species followed external and internal morphological characters (e.g.,

lunule, umbo, operculum, dentition) with reference keys and expert validation (ZSI Kolkata; see also

[3D.
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4.3 Species Richness by Station

A total of 18 gastropod species belonging to 18 genera and 11 families were recorded.
Station-wise counts (species, genera, families) were: Awaas (8, 8, 6), Sasvane (6, 6, 4),

Kolgaon (6, 6, 4), Mandva (5, 5, 3), and Koproli (9, 9, 5).

Table 2: Station-wise species richness (2022—2023).
Station  Species Genera Families

Awaas
Sasvane Kolgaon Mandva Koproli

©O© 0100 O
©O© 010 O
gagw b p~,o

4.4 Diversity Indices and Mathematical Framework

Let nj be the sample count for station i, N = gi ni, pi = ni/N, and S the number of

stations. We estimate: (i) Shannon—Wiener diversity H = -Sipi Inpi [6], (ii) Evenness

E =H/nS, (iii) Simpson’s index D = >, p? and diversity (1 - D) [7], (iv) Margalef
richness d = (S - 1)/InN [4], and (v) Berger—Parker dominance dBP = Nmax/N [1].

Given the station totals (8,6,6,5,9) with N = 34 and S = 5, the intermediate

quantities are reported in Table 3.

Table 3: Shannon components for Raigad stations (2022—2023).
Ni pi =ni/N Inpi  pilnpi

8 0.235 -1.448 -0.340
6 0.176 -1.737  -0.305
6 0.176 -1.737  -0.305
5 0.147 -1.917 -0.281
9 0.264 -1.331 -0.351
Sum -1.582
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Hence,

1582
©1.609
D =0.2352 +0.1762 + 0.1762 + 0.1472 +0.2642 ~ 0201, 1-D =~ 0.799,

S—1 18—1 _ 17

H =158, Hmax =In(5)=1.609, E —0.983,

In N In34 3.526 '
d N _ 9 0.265
BP — f\l‘_ — 3_‘:1: ~ Ul e

Overall, H =~ 1.58 and 1 - D = 0.80 indicate moderate-to-high diversity with very high
evenness (E =~ 0.98) and low dominance (dBp ~ 0.27). Koproli exhibited the highest richness,

whereas Mandva showed the lowest among the stations.

4.5 Implications

Using multiple indices provides a robust evaluation: Shannon captures uncertainty, Simp- son
emphasizes commonness/dominance, Margalef measures richness normalized by sam- ple size, and
Berger—Parker quantifies dominance by the most abundant station. Conver- gent evidence indicates a

balanced assemblage with no single site dominating community structure.

5 Discussion

Gastropod assemblages appear stable despite anthropogenic pressures. Higher diversity in muddy
habitats accords with expectations for nutrient-rich, detritus-accumulating sub- strata favoring

detritivory and grazing. Evenness near unity suggests no single species dominates the assemblage.

6 Conclusion

Five Orders, five Families, eleven Genera, and eleven Species of gastropods were recorded during 2022—

2023. Diversity analysis yielded H = 1.3419 and E = 0.9680, indicating moderate diversity and
near-uniform distribution. The ecological and socioeconomic roles of molluscs, particularly edible

bivalves, underscore their significance for ecosystem health and livelihoods.
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