
 (21%), Marcia opima (7%), and other clams (2%)
(CMFRI, 2019). Bivalves are filter feeders, help to 
purify silted marine waters (Picardal and Roger 2014). 
It plays a significant role in nutrient recycling at the 
seagrass area by forming an important links between 
the primary detritus and consumers (Long, 2014). Till 
now many studies have been undertaken to evaluate 
the species diversity of marine molluscs in India, no 
specific studies have been carried out on the marine 
bivalves of rocky shore; hence, the present study is 
undertaken. The objective of the study is to study the 
species richness of bivalves at the Aare-Ware and 
Mirya rocky shores of Ratnagiri.  

Materials  and  methods

Site Selection

The study of bivalves was carried out from May 2014 
to April 2016 on the intertidal exposed rocky shore of 

0 0Aare-Ware (Lat. 16.9902 N, Long. 73.312  E) and 
Mirya (Lat. , Long.  Ratnagiri 0 017.01779  N 73.27482  E)
(Fig. 1). Aare-Ware rocky shore showed high tidal 
heights and wave action. Topographically it had larger 
boulders and deeper rock pools. Whereas at Mirya 
rocky shore low tidal height and wave action were 
observed. This shore had a gradual slope and rocks  
spread out. Both the shores were associated with 
sandy fringe beaches extending to completely sandy 
shore areas.

Collection and Preservation

The intertidal zone i.e. the zone between high tide and 
2low tide covering an area of around 10,000 m  was 

selected for the study. All samples were collected  
fortnightly during the lowest low tide of each month  
when maximum intertidal exposure prevailed. In the 
present study, a total of seven transect lines were fixed   
at a distance of 14 m at different locations on the Aare- 
Ware and Mirya rocky shore. On each transect line the 

three numbers of quadrates having size 50 × 50 cm 
(Fig. 2) (Boaventura et al. 2002) were sampled at each 
shore. Digital photographs of 50 × 50 cm quadrants 
were taken by using the camera Sony Cyber-shot (16.2 
megapixel camera). From these photographs  the ,
percent cover of bivalves species like clams, oysters 
and mussels, etc. was estimated. At the same time, the 
foulers like mussels and oysters were collected by 
scrapping those using knives or spatula. Further, in- 
faunal bivalves like clams were collected by hand 
digging the substratum by hand picking. After 
collection, samples were brought to the laboratory,  
cleaned with brush and specimens were sorted out 
according to major taxa and fixed by the addition of 5% 
formalin. 

Species richness:

Species richness was calculated using a non-
parametric estimation of "Chao index" given by 
(Walther & Morand, 1998) and (Henderson & 
Magurran, 2014) and calculated using the following 
formula:

2S  = S  + (a / 2b)max obs

                            Where, 

a and b= number of species represented by one and 
two                                 individuals respectively 

S  = actual number of species observed  obs

Results and  discussion

At Aare-Ware shore, total of 7 species were  
encountered during the study period. The richness of  
this shore in the year 2014-2015 was 23 which was  
high as compared to the richness (19.25) of 2015-
2016 (Table 1 & 2). During study periods total of 8 
species were encountered at Mirya shore. The richness 
in the year 2014-2015 was 12.16 which was low 
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Fig. 1. Sampling location at Aare-Ware and Mirya rocky shore, 
             Ratnagiri, Maharashtra

Fig. 2. Quadrant with transect line
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Abstract

In the present study data was collected fortnightly intervals from May 2014 to April 2016 from Aare-Ware and 
Mirya rocky shore of Ratnagiri. Total 12 species of bivalves representing 4 orders, 5 families and 10 genera were 
recorded from the Aare-Ware and Mirya rocky shore of Ratnagiri. Bivalves belonging to families Ostreidae, 
Mytilidae and Veneridae were recorded during the study. Species richness of Aare-Ware shore in the year 2014-
2015 was high as compared to 2015-2016 while at Mirya shore species richness in the year 2014-2015 was low 
as compared to 2015-2016. 

Introduction

India has the vast coastline of 8,118 km and a very wide range of coastal 
ecosystems such as estuaries, backwaters, mangroves, rocky coasts, 
sandy stretches, coral reefs lagoons and salt marshes are rich in bivalve 
resources (Venkataraman and Wafar 2005). Bivalves, being 
economically and ecologically significant component of marine 
biodiversity, have long been linked to a healthy food source, cultivable 
resource, source of pearl, decorative shells, lime, meditational drugs, 
models for understanding deep-sea diversification, for explaining 
global, ecological and biogeographical patterns (Anil et al. 2002; Bieler 
et al. 2014). The most commonly utilized bivalves for food in India 
include clams (Veneridae), sea-mussels (Mytilidae) and edible oysters 
(Ostreidae) (Mohan et al. 2013). The global bivalve diversity numbers 
of 9,620 species included 101 families, 1380 genera with 8360 marine 
species, grouped in 4 subclasses and 93 families (Huber 2015). Of 
these species, 652 of marine bivalves represented in 173 genera, 69 
families and 4 subclasses have been reported from India (Tripathy and 
Mukhopadhyay 2015). 

The estimated bivalve production of India in 2018 was 1,32,531 
tonnes. The fishery was dominated by clams consisting of 76.3%, 
followed by mussels 15.3% and oyster 8.4%. Estimated bivalve landing 
of Maharashtra was 1,318 tonnes, oysters dominated the fishery 
(80%) followed by clams (15%) and mussels (5%). Clams landing 
composed of Meretrix meretrix (47%), M. casta (22%), P. malabarica 
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 (21%), Marcia opima (7%), and other clams (2%)
(CMFRI, 2019). Bivalves are filter feeders, help to 
purify silted marine waters (Picardal and Roger 2014). 
It plays a significant role in nutrient recycling at the 
seagrass area by forming an important links between 
the primary detritus and consumers (Long, 2014). Till 
now many studies have been undertaken to evaluate 
the species diversity of marine molluscs in India, no 
specific studies have been carried out on the marine 
bivalves of rocky shore; hence, the present study is 
undertaken. The objective of the study is to study the 
species richness of bivalves at the Aare-Ware and 
Mirya rocky shores of Ratnagiri.  

Materials  and  methods

Site Selection

The study of bivalves was carried out from May 2014 
to April 2016 on the intertidal exposed rocky shore of 

0 0Aare-Ware (Lat. 16.9902 N, Long. 73.312  E) and 
Mirya (Lat. , Long.  Ratnagiri 0 017.01779  N 73.27482  E)
(Fig. 1). Aare-Ware rocky shore showed high tidal 
heights and wave action. Topographically it had larger 
boulders and deeper rock pools. Whereas at Mirya 
rocky shore low tidal height and wave action were 
observed. This shore had a gradual slope and rocks  
spread out. Both the shores were associated with 
sandy fringe beaches extending to completely sandy 
shore areas.

Collection and Preservation

The intertidal zone i.e. the zone between high tide and 
2low tide covering an area of around 10,000 m  was 

selected for the study. All samples were collected  
fortnightly during the lowest low tide of each month  
when maximum intertidal exposure prevailed. In the 
present study, a total of seven transect lines were fixed   
at a distance of 14 m at different locations on the Aare- 
Ware and Mirya rocky shore. On each transect line the 

three numbers of quadrates having size 50 × 50 cm 
(Fig. 2) (Boaventura et al. 2002) were sampled at each 
shore. Digital photographs of 50 × 50 cm quadrants 
were taken by using the camera Sony Cyber-shot (16.2 
megapixel camera). From these photographs  the ,
percent cover of bivalves species like clams, oysters 
and mussels, etc. was estimated. At the same time, the 
foulers like mussels and oysters were collected by 
scrapping those using knives or spatula. Further, in- 
faunal bivalves like clams were collected by hand 
digging the substratum by hand picking. After 
collection, samples were brought to the laboratory,  
cleaned with brush and specimens were sorted out 
according to major taxa and fixed by the addition of 5% 
formalin. 

Species richness:

Species richness was calculated using a non-
parametric estimation of "Chao index" given by 
(Walther & Morand, 1998) and (Henderson & 
Magurran, 2014) and calculated using the following 
formula:

2S  = S  + (a / 2b)max obs

                            Where, 

a and b= number of species represented by one and 
two                                 individuals respectively 

S  = actual number of species observed  obs

Results and  discussion

At Aare-Ware shore, total of 7 species were  
encountered during the study period. The richness of  
this shore in the year 2014-2015 was 23 which was  
high as compared to the richness (19.25) of 2015-
2016 (Table 1 & 2). During study periods total of 8 
species were encountered at Mirya shore. The richness 
in the year 2014-2015 was 12.16 which was low 
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Fig. 1. Sampling location at Aare-Ware and Mirya rocky shore, 
             Ratnagiri, Maharashtra

Fig. 2. Quadrant with transect line
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Introduction

India has the vast coastline of 8,118 km and a very wide range of coastal 
ecosystems such as estuaries, backwaters, mangroves, rocky coasts, 
sandy stretches, coral reefs lagoons and salt marshes are rich in bivalve 
resources (Venkataraman and Wafar 2005). Bivalves, being 
economically and ecologically significant component of marine 
biodiversity, have long been linked to a healthy food source, cultivable 
resource, source of pearl, decorative shells, lime, meditational drugs, 
models for understanding deep-sea diversification, for explaining 
global, ecological and biogeographical patterns (Anil et al. 2002; Bieler 
et al. 2014). The most commonly utilized bivalves for food in India 
include clams (Veneridae), sea-mussels (Mytilidae) and edible oysters 
(Ostreidae) (Mohan et al. 2013). The global bivalve diversity numbers 
of 9,620 species included 101 families, 1380 genera with 8360 marine 
species, grouped in 4 subclasses and 93 families (Huber 2015). Of 
these species, 652 of marine bivalves represented in 173 genera, 69 
families and 4 subclasses have been reported from India (Tripathy and 
Mukhopadhyay 2015). 

The estimated bivalve production of India in 2018 was 1,32,531 
tonnes. The fishery was dominated by clams consisting of 76.3%, 
followed by mussels 15.3% and oyster 8.4%. Estimated bivalve landing 
of Maharashtra was 1,318 tonnes, oysters dominated the fishery 
(80%) followed by clams (15%) and mussels (5%). Clams landing 
composed of Meretrix meretrix (47%), M. casta (22%), P. malabarica 
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compared to the richness observed (17.0) during the 
year 2015-2016 (Table 3 & 4).

Conclusion

In the present study, richness was low may be due to 
unstable substratum and species richness and diversity 
were slightly higher on a heterogeneous and stable 
substrate as per McQuaid and Branch (1984) and 
Roman-Contreras et al. (1991). 
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