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Abstract 
The present study was undertaken for a period from June 2015 to May 
2016, at five study stations of coastal area of Shreewardhan taluka of 
Raigad district in Maharashtra, to assess the diversity of marine epibenthic 
macrofauna. The sampling stations were surveyed regularly for the 
assessment of epibenthic macrofaunal diversity of various phyla such as 
Porifera, Coelenterata, Annelida, Arthropoda, Mollusca and Echinodermata. 
Collection, identification and classification were made from these fixed five 
stations. The data was analysed statistically using various indices such as 
Index of Diversity (D), Shannon diversity (H’), Pielou’s Evenness (J’), 
Simpson index (1-D) indices were applied. The macrofauna components of 
coastal area of Shreewardhan taluka consist of 97 species of 55 families, 24 
orders, 13 classes and 6 phyla were encountered during present study at all 
selected five stations. Phylum Mollusca was found to be the largest 
component in the collection with 73 species. Arthropoda came next with 10 
species. The Porifera, Echinodermata, Coelenterata and Annelida ranked 
third, fourth, fifth and sixth respectively with 7, 4, 2 and 1 species. It has 
been observed that Species diversity and Evenness is high at Station I 
(Shreewardhan coast) followed by Station III (Dive agar coast), Station V 
(Harihareshwar coast). Species richness was found to be more at Station V 
(Harihareshwar coast) followed by Station III (Dive agar coast), Station I 
(Shreewardhan coast). 
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INTRODUCTION 
Studying terrestrial biodiversity is bit easy task as compared to studying aquatic 

biodiversity especially marine ecosystem. Although many marine organisms are 
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discovered so far, biodiversity of marine ecosystem is yet to be discovered adequately. 

The marine fauna is rich and varied. Coastal areas support the economies of many 

maritime nations through fisheries, shipping, petroleum exploitation, seabed mining, 

energy and tourism. In addition to these tangible benefits to humanity, coastal and 

marine ecosystems perform critical ecological functions. The coastal strip is where the 

human population lives. [1] 

The biggest resource provided by marine biodiversity is food.  Throughout the 

world fish and crustaceans are harvested, making up an important part of the world’s 

diet and providing economic benefit. Another benefit of marine biodiversity is medicine. 

Many marine organisms produce toxins in order to repel predators and pathogens or 

retard the growth of their competition. [2] These toxins can be harvested from the 

marine organism and utilized for developing medicines. [3] 

Marine invertebrates are rich sources of chemical diversity and health benefits 

for developing drug candidates, cosmetics, nutritional supplements, and molecular 

probes that can be supported to increase the healthy life span of human [4]. Marine 

biodiversity is the stabilizer of inshore environments [5] and regulator of atmospheric 

processes. [6] Marine biodiversity provides indirect benefits to society through 

ecological stability [7] and benthic-pelagic coupling which contribute to self-sustaining 

marine ecosystems. Marine biodiversity also has recreational, aesthetic and intrinsic 

value. [8]  

The richness of marine biodiversity can be used to generate money through 

tourism as well. emphasis was also given on the study of importance of protecting 

marine biodiversity. [9] The past environmental changes, present scenario and also 

predicted future of rocky intertidal communities for next 25 years was also studied. [10] 

Work has been carried out on Indian marine molluscan shell diversity [11]. Study of 

marine molluscan diversity was carried at Shreewardhan (MS) [12],even at Goa 

coastline [13] . Similarly, preliminary checklist of marine Molluscs was prepared form 

gulf of Kutch (GS) [14]. Studies on poriferan diversity was also carried at Uran, west 

coast of India with respect to industrial pollution [15]. 

Species abundance or richness is recognized as the essential baseline for 

understanding diversity. Thus, in this study, proper sampling, identification methods 

and procedures will be used for obtaining reliable measures of species richness and 

diversity.  
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The present study was carried out considering the importance of marine 

biodiversity, with special reference to benthic macro fauna and possible human 

interference affecting the species richness and to prepare baseline for further studies.  

MATERIALS AND METHODS 

The present study was undertaken for a period from June 2015 to May 2016, at 

five study stations of coastal area of Shreewardhan taluka of Raigad district in 

Maharashtra. Shreewardhan is located in Raigad District of State of Maharashtra. 

Coordinates 18°02′00″N 73°01′00″E / 18.0333°N 73.0167°E / 18.0333; 73.0167. [16]. 

The stations were selected in costal stations of Shreewardhan taluka of Raigad 

district in Maharashtra were namely Shreewardhan coast (18.0415° N, 73.0106° E), 

Shekhadi-Bharadkhol coast (18.116540: N, 72.983690: E), Dive agar coast (18.1561° N, 

72.9906° E), Adgaon-Sarva coast (18.063250: N, 73.005500: E) and Harihareshwar 

coast (18.0032: N, 73.0171: E). The distance between Stations I to V was as follows- 

Shreewardhan to Shekhadi 16km, Shekhadi to Dive agar 10km, Dive agar to Adgaon-

Sarva 13km, Shreewardhan to Harihareshwar 19km. During this period, each sampling 

sites along Shreewardhan coastline was surveyed regularly for the qualitative 

assessment of epibenthic macrofaunal diversity of various phyla such as Porifera, 

Coelenterata, Annelida, Arthropoda, Mollusca, Echinodermata. Foot transact method 

was used for survey. All intertidal epibenthic macrofauna and algae observed were 

recorded properly and later classified systematically. Animals under various phyla were 

recorded. Photographs will be taken for the identification of the species. The 

identification keys, literature available in the form of books, journals, reports and with 

extensive use of internet were used for correct taxonomic identification of the 

specimens.  Similar Study was conducted by [17], The data was analysed statistically 

and using various indices. Index of Diversity, Shannon diversity, Pielou’s Evenness, 

Simpson index, indices were applied. 

1. Diversity indices or Species Richness (D): 

The various diversity indices calculated for stations I to V during the year (2015-16) of 

study period is presented. It is calculated by Index of diversity. It is denoted by “D” 

which is also considered as Dominance. Higher the value of D more will be the Richness. 

It is calculated by formula: 

 D= N (N-1)/∑n (n-1)  

Where N is the population i.e., Total no. of species and  
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n is sample i.e., no. of species from each phylum.  

2. Shannon Weiner Index (H’):  

The Shannon-Wiener diversity index (also referred to as the Shannon diversity), 

characterises the state of an assemblage per the species richness and species 

abundance. It assumes all species are represented in the sample and that individuals are 

randomly sampled from an independently large population. The community diversity is 

defined by the obtained value; 0 to 1.5 for poor, 1.5 to 2.5 for moderate and > 2.5 for 

highly diverse. The Shannon-Wiener diversity value often falls between 1.5 and 3.5 but 

can exceed 4. if the value of H’ is less than 1.5 then it is considered that the diversity is 

low. The index increases as the community richness and evenness increases (Magurran, 

2004). It is denoted by H’. It is calculated by formula- 

H'= -∑[(n1/N) *log(n1/N)]  

3. Pielou’s Evenness (J’): Pielou's evenness is an index that measures diversity along 

with species richness. While species richness is the number of different species in a 

given area, evenness is the count of individuals of each species in an area. A calculated 

value of Pielou's evenness ranges from 0 (no evenness) to 1 (complete evenness). The 

evenness measure is a ratio of the observed diversity to the maximum possible in a 

sample having the same number of species. The equation used was:   

Pielou’s Evenness J'= H'/log N 

Where N = Total No. of Species, H' = Shannon Index H'= -∑ [(n1/N) *log(n1/N)] 

4. Simpson’s Index of Diversity (1–D): 

Simpson's Index (D):  

Simpson (1949) introduced this measure the probability that two individuals randomly 

selected from a sample will belong to the same species (or some category other than 

species).  

Simpson's Index (D) = {∑ [ n(n-1)]/N(N-1)} 

Where, n = the total number of organisms of a particular species and                                          

N = the total number of organisms of all species. 

5. Simpson's Index of Diversity (1-D): 

The value of this index also ranges between 0 and 1, but now, the greater the value, the 

greater the sample diversity. This makes more sense. In this case, the index represents 

the probability that two individuals randomly selected from a sample will belong to 
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different species. Another way of overcoming the problem of the counter-intuitive 

nature of Simpson's Index is to take the reciprocal of the Index: 

Simpson's Reciprocal Index 1 / D 

The value of this index starts with 1 as the lowest possible figure. This figure would 

represent a community containing only one species. The higher the value, the greater 

the diversity. The maximum value is the number of species (or another category being 

used) in the sample. 

RESULTS AND DISCUSSIONS 

Table 1 (a) & (b) Station wise number of available faunal species 
(a) 

Phylum 
No. of 

Sp. 

Porifera 7 

Coelenterata 2 

Annelida 1 

Arthropoda 10 

Mollusca 73 

Echinodermata 4 

Total 97 
 

(b) 

Stations & 
availability of 
Sp. 

1 2 3 4 5 

Y  Y  Y  Y  Y  

Porifera 5 6 2 7 6 

Coelenterata 2 1 2 1 2 

Annelida 1 1 1 1 1 

Arthropoda 9 10 6 11 6 

Mollusca 35 63 19 69 25 

Echinodermata 1 1 1 2 4 

Total 53 82 31 91 44 
 

 
In the present study, the following 6 groups of phyla were found which was collected 

from the study areas: 

1. Phylum Porifera;   2. Phylum Coelenterata;  3. Phylum Annelida 

4. Phylum Arthropoda;  5. Phylum Mollusca;    6. Phylum Echinodermata 

As many as 97 species of 55 families, 24 orders, 13 classes and 6 phyla were 

encountered during present study at all selected five stations in the year 2015-16. Of 

the 97 species recorded, Phylum Mollusca were found to be the largest component in 

the collection with 73 species (75.25%). Arthropoda came next with 10 species 

(10.30%). The Porifera, Echinodermata, Coelenterata and Annelida ranked third, fourth, 

fifth and sixth respectively with 7 (7.21%), 4 (4.12%) 2 (2.61%) and 1(1.03%) species. 

Out of the 97 species recorded, 21 species were very common and found at all stations. 

34 species were commonly observed at maximum number of stations, 31 species were 

uncommon, observed only a few stations and 11 species were rarely observed at one 

station. 
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In the present study, at station I, As many as 53 species of all phyla were encountered 

during the year 2015-16. Of the 53 species recorded, Phylum Mollusca were found to be 

the largest component in the collection with 35 species (66.03%), 9 species (16.98%) of 

Phylum Arthropoda, 5 species (9.43%) of Phylum Porifera, 2 species (3.77%) of Phylum 

Coelenterata, 1 species (1.88%) of Phylum Annelida and 1 species (1.88%) of Phylum 

Echinodermata respectively. 

 
Fig. 1 Percentage composition of Phylum Species found at station I 

In the present study, at station II, As many as 82 species of all phyla were encountered 

during the year 2015-16. Of the 82 species recorded, Phylum Mollusca were found to be 

the largest component in the collection with 63 species (75.90%),  10 species 

(12.19%)of Phylum Arthropoda, 6 species (7.31%) of Phylum Porifera, 1 species 

(1.21%) of Phylum Coelenterata, 1 species (1.21%) of Phylum Annelida and 1 species 

(1.21%) of Phylum Echinodermata respectively. 

 
Fig. 2 Percentage composition of Phylum Species found at station II 
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In the present study, at station III, As many as 31 species of all phyla were encountered 

during the year 2015-16. Of the 31 species recorded, Phylum Mollusca were found to be 

the largest component in the collection with 19 species (61.29%),  6 species (19.35%)of 

Phylum Arthropoda, 2 species (6.45%) of Phylum Porifera, 2 species (6.45%) of Phylum 

Coelenterata, 1 species (2.85%) of Phylum Annelida and 1 species (2.85%) of Phylum 

Echinodermata respectively. 

 
Fig.3 Percentage composition of Phylum Species found at station III 

 
In the present study, at station IV, As many as 90 species of all phyla were encountered 

during the year 2015-16. Of the 90 species recorded, Phylum Mollusca were found to be 

the largest component in the collection with 69 species (76.66%),  10 species 

(11.11%)of Phylum Arthropoda, 7 species (7.77%) of Phylum Porifera, 1 species 

(1.11%) of Phylum Coelenterata, 1 species (1.11%) of Phylum Annelida and 2 species 

(2.22%) of Phylum Echinodermata respectively. 

 
Fig. 4 Percentage composition of Phylum Species found at station IV 
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In the present study, at station V, as many as 44 species of all phyla were encountered 

during the year 2015-16. Of the 44 species recorded, Phylum Mollusca were found to be 

the largest 

component in the collection with 25 species (56.81%), 6 species (13.63%) of Phylum 

Arthropoda, 6 species (13.63%) of Phylum Porifera, 2 species (4.54%) of Phylum 

Coelenterata, 1 species (2.27%) of Phylum Annelida and 4 species (9.09%) of Phylum 

Echinodermata respectively. 

 
Fig. 5 Percentage composition of Phylum Species found at station V 

 
Diversity Indices 

Table 2 Showing Station wise diversity indices 

Sr. 
No 

Name of Index used to 
Calculate Biodiversity 

Station- 
1 
 

Station- 
2 
 

Station- 
3 

Station- 
4 
 

Station- 
5 
 

1 Index of Diversity or 
Species Richness (D) 

2.146 1.650 2.473 1.660 2.807 

2 Shannon Weiner Index 
(H’) 

2.984 0.809 1.193 0.845 0.846 

3 Pielou’s Evenness (J’)  0.751 0.183 0.347 0.187 0.223 

4 Simpson’s Index (1-D) 0.999 0.999 0.999 0.999 0.999 

 
1. Index of Diversity or Species Richness (D): The diversity values were computed 

and presented. During this present year 2015-16, at station I the D value was observed 

(2.146), at station II D value was recorded (1.650), at station III the D value was 

observed (2.473) whereas at station IV the D value was observed (1.660) and at station 

V the D value was observed (2.807). The highest D value is observed (1.650) at station II 

and the lowest D value is observed (1.650) at station V, whereas at station I it was 
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observed (2.146), at station III it was recorded (2.473) after station V the dominance of 

species was more at station III, whereas station IV and II having less dominance of 

species. 

2. Shannon Weiner Index (H’): At station I, Shannon-Wiener diversity index value of 

species was H' = (2.984). Shannon-Wiener diversity index was H’ value was greater than 

2.5(H'> 2.5) i.e. (2.984) which shows high diverse of species at station I. At station II, 

Shannon-Wiener diversity index value of species was H' = (2.984). Shannon-Wiener 

diversity index was H’ value was less than 1.5 (H'< 2.5) i.e. (0.809) which shows poor 

diverse of species at station II. At station III, Shannon-Wiener diversity index value of 

species was H' = (1.193). Shannon-Wiener diversity index was H’ value was less than 1.5 

(H'< 2.5) i.e. (1.193) which shows poor diverse of species at station III.  At station IV, 

Shannon-Wiener diversity index value of species was H' = (0.845). Shannon-Wiener 

diversity index was H’ value was less than 1.5 (H'< 2.5) i.e. (0.845) which shows poor 

diverse of species at station IV. At station V, Shannon-Wiener diversity index value of 

species was H' = (0.846). Shannon-Wiener diversity index was H’ value was less than 1.5 

(H'< 2.5) i.e. (0.846) which shows poor diverse of species at station V.   

3. Pielou’s Evenness (J’): Pielou’s Evenness at station I (J’) = 0.751 at station II (J’) = 

0.183, at station III (J’) = 0.347, at station IV (J’) = 0.187 and at station V (J’) = 0.223 

respectively.   

The highest (J’) value is observed (0.751) at station I and the lowest (J’) value is 

observed (0.183) at station II, whereas at station I evenness is more among all the 

station it was observed (2.146), at station III it was recorded (2.473) after station I the 

evenness of species was more at station III, whereas station V, IV and II having less 

evenness of species. 

4. Simpson's Index of Diversity 1-(D): Simpson's Index of Diversity 1-(D) values were 

computed and presented. During this study year 2015-16, As can be seen from the 

above tables, Simpson's Index of Diversity value at station I was 1-(D) = 0.999at station 

II 1-(D) = 0.999, at station III 1-(D) = 0.999, at station IV 1-(D) = 0.999 and at station V 

1-(D) = 0.999 respectively. The value of this index also ranges between 0 and 1, but 

now, the greater the value (0.999) which was very near to 1, which shows the greater 

the sample diversity.   
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Table 3. Showing Station wise and Status wise distribution of Macrofauna. 
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CONCLUSION 

Index diversity or Species richness(D) is found to be high at station V (Harihareshwar 

coast) followed by Station III (Dive agar coast), Station I (Shreewardhan coast) where as 

it is less at station IV (Adgaon- srava coast) and Station II (Shekhadi- Bharadkhol coast).  

Shannon diversity index (H’) is high showing high diversity at station I (Shreewardhan 

coast) followed by station III (Dive agar coast) whereas station V(Harihareshwar 

coast)), IV( Adgoan-Sarva coast) and II( Shekhadi-Bharadkhol coast) having less 

diversity of species. 

By calculating Pielou’s index it has been concluded that Species evenness is more at 

Station I (Shreewardhan coast) followed by Station III (Dive agar coast), whereas 

station V(Harihareshwar coast)), IV( Adgoan-Sarva coast) and II( Shekhadi-Bharadkhol 

coast) having less evenness of species. 
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It is concluded on the basis of Simpson’s index diversity that all the sampling stations 

have shown greater diversity. 

It has been observed that Species diversity and Evenness is high at Station I 

(Shreewardhan coast) followed by Station III (Dive agar coast), Station V 

(Harihareshwar coast). Species richness was found to be more at Station V 

(Harihareshwar coast) followed by Station III (Dive agar coast), Station I 

(Shreewardhan coast).  Based on the above calculation of all the indices it is concluded 

that the impact of anthropogenic activity at selected five stations is very negligible or 

the marine biodiversity at selected 5 stations may not be affected greatly by the 

anthropogenic activity. 

REFERENCES 

1.  Vaghela, Ashok. 2010, ‘Spatial and Temporal Variations in Population Dynamics 

of Few Key Rocky Intertidal Macro fauna at Anthropogenically Influenced 

Intertidal shoreline’, Ph.D. Thesis, Saurashtra University. 

2.  Thorne-Miller, Boyce and Cantena, John.1991. ‘The Living Ocean: Understanding 

and Protecting Marine Biodiversity. Island Press, Washington, D.C. 

3.  Hunt B. and Vincent A. C. J. 2006. ‘Scale and sustainability of marine 

bioprospecting for pharmaceuticals. Ambio, 35(2): 57-64. 

4.  De Zoysa M. 2012, ‘Medicinal benefits of marine invertebrates: sources for 

discovering natural drug candidates.’. Adv Food Nutr. Res.; 65:153-69. 

5.  Jie H., Zhinan Z., Zishan Y. and Widdows J., 2001. ‘Differences in the benthic-

pelagic particle flux (biodeposition and sediment erosion) at intertidal sites with 

and without clam (Ruditapes philippinarum) cultivation in eastern China.’. 

Journal of Experimental Marine Biology and Ecology, 261(2): 245-261. 

6.  Murphy D. D. and Duffus D. A. 1996. ‘Conservation biology and marine 

biodiversity’. Conservation Biology, 10(2): 311-312. 

7.  Menge B. A. 2000. ‘Top-down and bottom-up community regulation in marine 

rocky intertidal habitats.’ Journal of Experimental Marine Biology and Ecology, 

250: 257-289. 

8.  Ponder W., Hutchings P. and Champman R., 2002. ‘Overview of the Conservation 

of Australian Marine Invertebrates’: A Report for Environment Australia. Sydney, 

Australian Museum. 



Journal of Global Biosciences           Vol. 11(1), 2022 pp. 9189-9201 

ISSN 2320-1355  

www.mutagens.co.in                                                                                                                    9201 

9.  Jeff Hilchey, 2003, ‘A Report on The Importance of Protecting Marine 

Biodiversity.’ 

10.  Thompson, R.C., Crowe, T.P. & Hawkins, S.J. 2002. ‘Rocky intertidal communities: 

past environmental changes, present status and predictions for the next 25 

years.’ Environmental Conservation, 29: 168–191. 

11.  Apte, D. 1998. ‘The Book of Indian Shells.’ Oxford University Press, Mumbai. 

ISBN: 0195647831.  

12.  Chavan, N.S., 2016, ‘Checklist of Marine Molluscan Diversity along Shreewardhan 

Coast (M.S.). IJMR, Vol. V, 11(I), pp. 67-72, ISSN 2277-9302. 

13.  David, A. 2013.’Biodiversity and distribution of marine gastropods (Mollusca) 

during pre- and post-monsoon seasons along the Goa coastline, India’, J. Mar. 

Biol. Ass. India, 55 (1),17- 

14.  Hiren B. Soni and Thakur Kavita. 2015., Preliminary checklist of marine molluscs 

from Beyt Dwarka, Gulf of Kutch (Eco-Sensitive Zone), Gujarat, India.’, 

International Journal of Environment. Vol.04 (02), pp.243-255, ISSN 2091-2854 

15.  Pawar P.R., A Al-Tawaha. 2017. ‘Marine sponges as Bioindicator species of 

Environmental Stress at Uran (Navi Mumbai), west coast of India.’, American-

Eurasian Journal Of Sustainable Agriculture 11 (3), 29-37 

16.  www.wikipedia.org/shreewardhan  

17.  Haq, B. U. and Boersma, A. 1998, ‘Introduction to Marine Micropaleontology’, 

Elsevier Science. 


