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ABSTRACT 
In the present study, survey of marine bivalves for species diversity and distribution was done along three substations; Sheva creek, 

Peerwadi coast and Dharamtar creek of Uran (Raigad), Navi Mumbai, west coast of India. Marine bivalves were collected during spring low 

tides from intertidal regions and shallow coastal waters monthly from June 2013 to May 2015. Total 26 species of bivalves belonging to 18 

genera, 8 families and 4 orders were recorded from Uran coast. Bivalves belonging to families Arcidae, Ostreidae, Pectinidae, Placunidae, 

Corbiculidae, Psammobiidae, Trapezidae and Veneridae were recorded during the study. Number of species of bivalves distributed in each 

family reveals that 12 species belongs to family Veneridae, 5 species to Arcidae, 3 species to Ostreidae and 2 species to Pectinidae. One 

species each were reported from families Placunidae, Corbiculidae, Psammobiidae and Trapezidae. Maximum species diversity of bivalves 

is recorded during post-monsoon and pre-monsoon from rocky substratum of Peerwadi coast and Dharamtar creek than open mud flats of 

Sheva creek. This could be attributed to the breeding period of bivalves and abundance of juveniles in post-monsoon season, stable 

environment factors such as dissolved oxygen and salinity and decomposition of organic sediments, and an abundance of food from 

decaying seagrass and organic sedimentary material. The variation in abundance of bivalves at Uran coast could result from anthropogenic 

activities of Jawaharlal Nehru Port (JNPT), port related establishments, reclamation, sedimentation, disposal of domestic sewage, industrial 

wastes, overharvesting, habitat loss, overfishing and tourism. This study reveals that bivalves from Uran coast are facing threat due to 

industrial pollution and anthropogenic activities. 
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INTRODUCTION 

 

Benthos is the community of organisms living on or in the bottom (substratum) of water bodies and many 

such organisms are permanently attached to the bottom. Macrobenthos comprises the larger, more visible, 

benthic organisms that are greater than 1 mm in size and exhibit variety of body shapes, feeding styles and 

reproductive modes [1]. Macrobenthos consumes all kinds of organic matter  and their distribution pattern and 

community structures are mainly decided by important biological factors like food availability, feeding 

activities, prey-predator relationship and species removal, reproductive effects on breeding, spawning, dispersal 

and settlement behavioral effects which induce movement and aggregation, presence of symbiotic organisms, 

growth and mortality [45]. 

http://www.aensiweb.com/aeb.html
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Benthic invertebrates play an important role in transitional ecosystems. By filtering phytoplankton and then 

acting as a food source for larger organisms such as fish, thereby linking primary production with higher trophic 

levels [52]. They also structure and oxygenate the bottom by reworking sediments and play a fundamental role 

in breaking down organic material before bacterial remineralization [1]. A number of benthic invertebrates, 

particularly clams, are consumed by humans and others, such as worms, are used for recreational purposes as 

fishing bait [52]. 

Benthic communities are often used as biological indicators [45]. Limited mobility that restricts their ability 

to avoid adverse conditions; make them suitable for the detection of different types and levels of stress [3]. 

Some of the sessile intertidal organisms are the best source of bioactive compounds; even few of them are also 

used in the ecotoxicological studies such as heavy metal, PCB and PHC [31]. The demersal fishery production 

potential of an aquatic ecosystem is virtually determined by the benthic animals living in close association with 

the bottom of estuaries [5, 27]. 

About 80,000 to 100,000 species of molluscs have been recorded from various parts of the world. In India, 

till today, 5070 species of mollusca have been recorded of which 3271 species are from marine habitats. 

Molluscs from marine habitat of India, belonging to 220 families and 591 genera, of which 1900 are gastropods, 

1100 are bivalves, 210 are cephalopods, 41 are polyplacophores and 20 are scaphopods [55]. Molluscs form an 

economically valuable taxon and are well represented in exports of marine products and in domestic trade in the 

form of various products such as crafts, curios and pearls [6, 32].  

Bivalves are benthic molluscs occurring in intertidal to subtidal areas. They are the second largest class in 

the Phylum Mollusca. Most of the forms are completely sedentary remaining attached to hard substrata by 

thread-like byssus of the foot or by one of their shell valves. A few forms burrow into submerged timbers, and 

commensal and parasitic types are also known [14, 33]. Along intertidal area, the number of species of bivalves 

increases from the upper and lower intertidal to the shallow subtidal region [16]. Edible oysters, clams, cockles, 

mussels and scallops are the prime groups, which contribute towards the fishery in the marine, estuarine and 

freshwater habitats [49].  

Ecologically, the importance of molluscs cannot be underestimated. Bivalves as filter feeders can help to 

purify silted marine waters [39], form an important links between the primary detritus and consumers and plays 

a significant role in nutrient recycling at the seagrass area [30]. Members of this class are diverse, abundant, 

have commercial importance and are also an important part of fishery production [18]. Bivalves (Clams and 

oysters) contribute to the livelihoods of many people in India and have been exploited worldwide for food, 

ornamentation, pearls, lime, and medicine [42]. In western society the main marine invertebrates consumed are 

crustaceans and bivalves [57].  

The molluscs are delicious and protein rich in importance next to fishes and prawns. Molluscan proteins are 

rich in essential amino acids and they are required for the maintenance of growth, reproduction and synthesis of 

vitamins. The bivalves are also known to be good sources for the provision of protein, carbohydrate, lipid, 

amino acids, fatty acids, vitamins and minerals [47]. Molluscs are also a good source of minerals such as 

calcium, potassium, zinc, iron, phosphorus and copper. They also provide high quality protein with all the 

dietary essential amino acids for the maintenance and growth of human body [44]. In India, most commonly 

utilized bivalves for food include clams (Veneridae), sea-mussels (Mytilidae) and edible oysters (Ostreidae) 

[33]. Similar results on nutritional status of marine bivalves were also reported by Voultsiadou et al [57], 

Sundaram and Deshmukh [49], Lakshmi [29], Flores-Garza et al. [17], Hamli et al [22], Santhiya et al [43], 

Tabugo et al [51] and Gopalsamy et al [20]. 

Periyasamy [38] and Gopalsamy et al [20] reported that sea food is one of the most nutritionally balanced 

foods which helps to control weight and goes a long way towards preventing heart diseases. Chatterji et al [9] 

and Hamli et al [22] reported that bivalve from the Indian marine have potential to use as antiviral drugs. 

Santhiya et al [43] noted that Placenta placenta is used by Chinese in making medicinal preparation for diseases 

of eye and other ailments. Ground and processed oyster shells are used as a calcium supplements both for 

humans and animals. Oyster juice has been found to have anti-viral properties [29].  

Molluscan shells have been found important for various commercial purposes like poultry feed, shell lime, 

cement, lime industries, calcium resources, industrial raw material, fisheries, handicrafts and interior decoration 

[43, 54]. 

 Bivalve molluscs have been considered as a potential biomonitor for metallic contamination in marine 

ecosystems [40]. Use of bivalve species for biomonitoring and bioindication purposes were also reported by 

Oehlmann and Schulte-Oehlmann [34], Verlecar et al [56], Gupta and Singh [21], Chiarelli and Roccheri [10] 

and Hamza-Chaffai [23]. 

Voultsiadou et al [57] reported that the early history of bivalve mollusc exploitation and consumption in the 

Mediterranean coastal areas as recorded in the classical works of Greek antiquity. Of the 5070 species of 

molluscs recorded from India, very few of them, especially of the bivalves, are exploited for food and other 

economic purposes [42]. In India, molluscan shellfishes are exploited not only for human consumption but also 

for use as a source of lime, as decorative articles, constituents for medical preparations and fertilizers. 
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Molluscan shells are also used for poultry feed and the flesh is used as feed for prawn brood stocks in hatcheries 

[49]. Eight species of oysters, two species of mussels, 17 species of clams, six species of pearl oysters, four 

species of giant clams, one species of window-pane oyster are exploited extensively from marine regions in 

India [53]. 

Souji and Radhakrishnan [46] documented that the bottom trawling affects the natural habitat of bivalves 

and also inversely affects the diversity of bivalve fauna. The marine bivalve resources in India are exploited 

regularly for various purposes. This exploitation goes unnoticed in several places because it constitutes a very 

minor fishing when compared to other fishery resources [58]. Many studies have shown how unregulated 

harvesting and habitat degradation can threaten the molluscan population [15]. The recent increase in human 

activities such as tourism and fishing along the shoreline of Maharashtra has intensified the exploitation of 

natural resources without any control [28].   

Coastal environment of Uran has been under considerable stress since the onset of Jawaharlal Nehru Port 

(JNPT, an International Port), Oil and Natural Gas Commission (ONGC), LPG Distillation Plant, Grindwell 

Norton Ltd., Gas Turbine Power Station (GTPS), Bharat Petroleum Corporation Limited (BPCL) Gas Bottling 

Plant, DP World, Container Freight Stations (CFS), reclamation, sedimentation, tourism etc. These activities 

affect the ecology of gastropods from Uran coast, Navi Mumbai [37].   

Although many studies have been undertaken to evaluate the species diversity of marine bivalves in India, 

no scientific studies have been carried out on the species composition of marine bivalves of Uran, Navi 

Mumbai; hence, the present study is undertaken. Objective of the study is to evaluate the impact of 

anthropogenic inputs on species diversity and distribution of marine bivalves with respect to tidal and seasonal 

variability. 

 

MATERIALS AND METHODS 

 

Study Area:  

Geographically, Uran (Lat. 18º50'5'' to 18º50'20'' N and Long. 72º57'5'' to 72º57'15'' E) with the population 

of 28,620 is located along the eastern shore of Mumbai harbor opposite to Coloba. Uran is bounded by Mumbai 

harbor to the northwest, Thane creek to the north, Dharamtar creek and Karanja creek to the south, and the 

Arabian Sea to the west. Uran is included in the planned metropolis of Navi Mumbai and its port, the Jawaharlal 

Nehru Port (JNPT) (Fig. 1).  

The coast of Uran is a tide-dominated and the tides are semidiuranal. The average tide amplitude is 2.28 m. 

The flood period lasts for about 6–7 h and the ebb period lasts for about 5 h. The average annual precipitation is 

about 3884 mm of which about 80% is received during July to September. The temperature range is 12–36ºC, 

whereas the relative humidity remains between 61% and 86% and is highest in the month of August. 

 

 
Fig. 1: Map showing the study area along Uran coast  
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Sampling strategy:  

The present study was carried out for a period of two years, i.e., from June 2013 to May 2015. Three study 

sites namely Sheva creek, site I (Lat.18º50'20'' N and Long. 72º57'5'' E), Peerwadi coast, site II (Lat.18º50'10'' N 

and Long. 72º57'1'' E) and Dharamtar creek, site III (Lat.18º48'3'' N and Long. 72º58'31'' E) separated 

approximately by 10 km were selected along the coast.  

The study sites were surveyed monthly during spring low tides and bivalves were collected by hand picking 

method from intertidal regions and shallow coastal waters. Fouler bivalves like mussels and oysters were 

collected by scrapping using knives or spatula and the in faunal bivalves were collected by hand digging the 

substratum [33]. All bivalve specimens were washed with seawater to remove the debris, and were transferred to 

the clean plastic container filled with seawater and protected from direct sunlight and were brought to the 

laboratory [18].   

In the laboratory, morphological features of each specimen including shell morphology, umbo, lunule, 

radial ribs, posterior slope, escutcheon, hinge ligament, growth lines and cardinal teeth were recorded. The 

specimens were washed under tap water and then fixed in 10% formaldehyde-seawater solution and transferred 

into 90% ethanol. Empty shells were washed in water containing mild detergent and were rinsed in diluted 

hydrochloric acid to remove the hard outer coat and to reveal the natural colours [52].  

 

Identification of bivalves: 

All collected bivalves were photographed with Cannon EOS1100D digital camera and were identified up to 

species level using standard taxonomic keys of Subrahmanyam et al [48], Apte [2], Crothers [12], Coan & 

Valentich-Scott [11], Bowling [8], and Marine Species Identification Portal website (http://species-

identification.org). Scientific names and classification of bivalves were referred to the World Register of Marine 

Species (WRoMS) website (http://www.marinespecies.org). 

 

RESULTS AND DISCUSSION 

 

Total 26 species of bivalves belonging to 18 genera, 8 families and 4 orders were recorded from Uran coast 

(Table 1, Fig. 3). In present study, bivalves belonging to families Arcidae, Ostreidae, Pectinidae, Placunidae, 

Corbiculidae, Psammobiidae, Trapezidae and Veneridae were recorded.  

Number of species of bivalves distributed in each family reveals that 12 species belongs to family 

Veneridae, 5 species to Arcidae, 3 species to Ostreidae and 2 species to Pectinidae. One species each were 

reported from families Placunidae, Corbiculidae, Psammobiidae and Trapezidae (Table 2, Fig. 2). 

 
Table 1: Checklist of bivalve faunal diversity during study period from Sheva creek, Peerwadi coast & Dharamtar Creek of Uran 

Order Family Scientific Name 

Arcoida Arcidae Arca  granosa (Linnaeus, 1758) 

Arcoida Arcidae Barbatia  barbata (Linnaeus, 1758) 

Arcoida Arcidae Barbatia foliata (Forsskål in Niebuhr,1775) 

Arcoida Arcidae Barbatia virescens (Reeve, 1844) 

Arcoida Arcidae Barbatia obliquata  (Wood, 1828) 

Ostreoida Ostreidae Crassostrea virginica (Gmelin, 1791) 

Ostreoida Ostreidae Saccostrea scyphophilla (Peron & Lesueur, 1807) 

Ostreoida Ostreidae Saccostrea glomerata (Gould, 1850) 

Pectinoida Pectinidae Volachlamys tranquebaria (Gmelin, 1791) 

Pectinoida Pectinidae Volachlamys singaporina (Sowerby II, 1842) 

Pectinoida Placunidae Placuna placenta (Linnaeus, 1758) 

Veneroida Corbiculidae Villorita cyprinoides (Gray, 1825) 

Veneroida Psammobiidae Hiatula diphos (Linnaeus, 1771)  

Veneroida Trapezidae Trapezium sublaevigatum (Lamarck, 1819) 

Veneroida Veneridae Callista chione (Linnaeus, 1758) 

Veneroida Veneridae Chamelea gallina (Linnaeus, 1758) 

Veneroida Veneridae Dosinia caerulea (Reeve, 1850) 

Veneroida Veneridae Dosinia exoleta (Linnaeus, 1758) 

Veneroida Veneridae Gafrarium divaricatum (Gmelin, 1791) 

Veneroida Veneridae Katelysia  japonica (Gmelin, 1791) 

Veneroida Veneridae Meretrix casta (Gmelin, 1791) 

Veneroida Veneridae Meretrix meretrix (Linnaeus, 1758) 

Veneroida Veneridae Meretrix lamarckii (Deshayes, 1853) 

Veneroida Veneridae Paphia rhomboides (Pennant, 1777) 

Veneroida Veneridae Pitar hebraeus (Lamarck, 1818) 

Veneroida Veneridae Protapes gallus (Gmelin, 1791) 

 

 

 

 

 

http://species-identification.org/
http://species-identification.org/
http://www.marinespecies.org/
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Table 2: Number of species of bivalves distributed in each family at Sheva creek, Peerwadi coast & Dharamtar Creek of Uran 

Order Family Genera   Species % composition 

of species   

Arcoida Arcidae 2 5 19.23 

Ostreoida Ostreidae 2 3 11.54 

Pectinoida Pectinidae 1 2 7.69 

 Placunidae 1 1 3.85 

Veneroida Corbiculidae 1 1 3.85 

 Psammobiidae 1 1 3.85 

 Trapezidae 1 1 3.85 

 Veneridae 9 12 46.15 

4 8 18 26 100 

 

 
 

Fig. 2: Percentage composition of species of bivalves distributed in each family along Uran coast 

 

Sheva creek is characterized by extensive mud flats with sparse mangrove vegetation and less rocky 

stretches. Jawaharlal Nehru Port (JNPT) and other port related establishments are located in the stretch of the 

creek. Gharapuri Island (Elephanta caves), a famous tourist spot is present on the north side of the creek. 

Intertidal region of Peerwadi coast has major portion of rocky substratum. Dharamtar creek is with rocky and 

coral substratum towards the Dronagiri Mountain whereas remaining part of the creek is dominated by the 

marshy areas and mud flats. Towards the Revas and Karanja side, the Dharamtar creek has mangrove associated 

habitats due to presence of dense and natural mangrove habitat.  

Diverse species composition of bivalves reported from Uran coast is attributed to phisico-chemical factors 

like depth, temperature, amount of light available, turbidity, turbulence of water, circulation, tidal exposure, 

substratum, sediment grain size, salinity of water, oxidation reduction state, organic content, availability of 

elements and dissolved oxygen as well as nutrients [13, 45]. Ganesh and Raman [19] reported that several 

factors e.g. locality, depth, distance from the shore, river proximity and local oceanographic features such as 

bottom currents, etc., appeared important for determining benthos distribution patterns. 

 

 

 

Arcidae
19%

Ostreidae
11%

Pectinidae
8%

Placunidae
4%

Corbiculidae
4%

Psammobiidae
4%

Trapezidae
4%

Veneridae
46%

% composition of species of bivalves distributed in each family 
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          Arca granosa          Barbatia barbata              B. foliata                     B. virescens              B. obliquata 

      
      Crassostrea virginica            Saccostrea scyphophilla                S. glomerata         Volachlamys 

tranquebaria 

    
              V. singaporina             Placuna placenta           Villorita cyprinoides                      Hiatula diphos  

    
    Trapezium sublaevigatum               Callista chione                     Chamelea gallina               Dosinia 

caerulea 

 

Fig. 3: Continued. 
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           Dosinia exoleta             Gafrarium divaricatum               Katelysia japonica               Meretrix casta 

   
                    Meretrix meretrix                        Meretrix lamarckii                                       Crassostrea virginica  

   
Pitar hebraeus                              Protapes gallus 

 

Fig. 3: Species of bivalves recorded along Uran coast, Navi Mumbai. 

 

Maximum species diversity of bivalves was recorded from rocky substratum of the Peerwadi coast and 

Dharamtar creek as compared to the open mudflats of Sheva creek. This could be associated with the turbid 

waters of these two sites which supply the required food of bivalves plus an added benefit of concealment from 

shellfish collectors [39]. It is also correlated to the stable physico-chemical conditions [7] and habitat stability 

and wave intensity at these sites [18]. Similar results were reported by Esqueda-Gonzalez et al [16] in Bahia de 

Mazatlan, Mexico, Koperski [26] in seven lowland streams of north-eastern Poland, Susan et al [50] in Minicoy 

Island, Lakshadweep, India and Balachandar et al [4] from Puducherry coast, southeast coast of India.  

Low species diversity of bivalves recorded from open mudflats of Sheva creek could be attributed to the 

competition for space and food along with zonation in soft sediments [7], stable substrates and greater exposure 

to wave action [18, 30], and changes in the physical and chemical characters of the water resulting from 

anthropogenic effect on the ecosystem [4, 24].   

Along Uran coast, maximum species diversity of bivalves was recorded during post-monsoon (October to 

January) and pre-monsoon (February to May). This could be correlated to the breeding period of bivalves and 

abundance of juveniles in post-monsoon season [25, 49], stable environment factors such as dissolved oxygen 

and salinity and decomposition of organic sediments [35, 41] and an abundance of food from decaying seagrass 

and organic sedimentary material which support this diverse populations of bivalve fauna [50].  
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Minimum diversity of bivalves recorded during monsoon (June to September) could be due to the heavy 

downpour, which caused drastic fluctuations in the temperature and salinity [35, 41]. Mahapatro et al [31] 

reported that the environmental parameters like salinity and chlorophyll ‘a’ appeared as the major factor 

controlling the intertidal macrobenthos of the Chilika Lake, east coast of India. Similar results of low species 

diversity of macrobenthos in monsoon were reported by Anbuchezhian et al [1] in the Coastal Belt of Thondi, 

southeast coast of India and Sharma et al. [45] in Gopalpur coastal sediment, east coast of India. 

Conservation of biological diversity is considered to be one of the major goals for sustainable management 

of marine renewable resources [33]. Unregulated harvesting, habitat degradation, improper waste disposal, 

plastic materials and broken bottles (of liquor) and oil pollution from boat discharge have threatened the marine 

bivalves from Iwahig River-Estuary, Palawan, the Philippines [15]. Despite the fact that marine molluscs 

represent an estimated 23% of all extant marine taxa, conservation of marine molluscs remains neglected 

globally [6]. The benthic communities decline in each trawling process and thereby destroy the marine 

ecosystem [46]. Sedimentation, disposal of domestic sewage, industrial waste, over fishing and tourism are the 

threats of problems to bivalves of Chennai coast, India [55].  

Mumbai is the largest of the metropolises of India with a 100 km long shoreline of the Arabian Sea. With 

the development of urban areas and rapid population growth, the topography of inter-tidal area around Mumbai 

has changed, resulting in the displacement as well as change of trophic level distribution. The shoreline of 

Mumbai was once populated with varied diversity of bivalves and other shellfish. It is not so now. There has 

been a steady decline in the shell population level and its diversity [49].   

The Sheva creek receives wastes and effluents from Asia’s largest industrialized zone namely Thane 

Belapur industrialized area and Navi Mumbai Urban area [36]. Waste water from petrochemical complex and 

other industries are disposed into Dharamtar creek [37]. Peerwadi coast is in close proximity to human 

population and receives domestic waste and sewage from Nagaon, Kegaon and Uran. Maritime activities of 

Jawaharlal Nehru Port (JNP) affect the coastal ecosystem of Uran due to anthropogenic threat; still Uran coast 

harbours varied species diversity of bivalves. 

Since no earlier reports are available on species diversity of bivalves from Uran coast, data presented here 

can be taken as a baseline data in knowing the status of bivalves and effect of industrial development on it and 

for a better management of marine bivalves. 

 

Conclusion:  

In the present study, the results showed that the Uran coast harbors a diverse group of bivalves. Bivalve 

species belonging to family Veneridae is dominant followed by families Arcidae and Ostreidae over all the 

families recorded in the study. Bivalves in close proximity to human populations consist of fewer species 

whereas the community at a site distant from human development shows more diverse assemblage of species. 

The variation in abundance of species could result from anthropogenic activities of Jawaharlal Nehru Port 

(JNP). Activities like overharvesting, habitat loss, disposal of sewage, wastes and effluents, reclamation, 

sedimentation and tourism will affect the coastal ecosystem. Present information on species diversity of marine 

bivalves would be helpful as a baseline data for further monitoring of anthropogenic inputs on bivalves along 

Uran coast. 
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