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Abstract
   The present investigation shows seasonal variation 
in crustaceans of rocky shore of Varwade, Ratnagiri, 
Maharashtra from February 2016 to January 2017. Monthly 
in situ assessment was done during low tide, using quadrat 
of size 0.25m2 from the intertidal exposed region of Varwade 
rocky shore. A total of ten macro-crustacean species such 
as Alpheus malbaricus, Gammarus sp., Chthamalus sp., 
Balanusamphitrite, Petrolistheslamarckii, Grapsusstrigosus, 
Charybdis lucifera, Schizophrysaspera, Etiuslaevimanus 
and Pagurus sp. were recorded. The crab, Etiuslaevimanus 
was recorded only during post-monsoon season, with its 
inconsistent occurrence. The species like Gammarus sp., 
Chthamalus sp., B. amphitrite, Pagurus sp., G. strigosusand C. 
lucifera were recorded throughout the study period. Monthly 
environmental parameters such as atmospheric temperature 
(22.93 to 29.33°C), water temperature (24.9 to 27.9°C), water 
pH (7.7 to 8.6), dissolved oxygen (3.0 to 6.2 mg L-1), salinity 
(21.7 to 38.0 psu) and total alkalinity (96.9 to 164 mg L-1) 
were recorded.
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Introduction
  Biodiversity refers to the variety and variability among living 
organisms. Biodiversity has enormous value in the sense of 
ecology. The shore environment in which biological resources 
occur and their interactions with each other makes these 
habitats unique. Rocky shores are amongst the best habitats 
where high biodiversity is present. It supports varieties of 
communities of hardy marine plants and animals. The rocky 
shore species are especially adapted for coping with the harsh 
environment adopted to survive in the continual cycle of 
changing tides which may leave them either high and dry or 
submerged in water for varying lengths of time. Thus, rocky 
shores are biologically rich environment and make the ideal 
habitat for so many crustaceans. On these shores, the pattern 
of faunal distribution is primarily determined by the degree 
of emersion, wave action, unusual weather phenomena, 
desiccation, competition and predation among the aquatic 
organisms [3]. The rocky shore offers the solid substratum 
for growth of wide variety of many crustaceans. A variety of
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crustaceans as barnacles, shrimps, amphipods and crabs live 
in the crevices of hard rocks. Present study was carried out 
to determine seasonal changes in species composition and 
abundance of crustaceans in the exposed intertidal area of 
Varwade rocky shore, Ratnagiri, Maharashtra.

Material and Methods
    The study was carried out during February 2016 to January 
2017 of the Varwade rocky shore, Ratnagiri, which is a coastal 
district of the Maharashtra state, along the west coast of India 
(Figure 1). In the present study, seven transects were marked 
at different locations on the rocky shore. The 30 m distance 
was kept between two successive transects. Monthly in situ 
assessment was done during low tide, using quadrat of size 
0.25m2[4]. from the intertidal exposed region of Varwade 
rocky shore coast during different seasons. Three quadrates 
were sampled along each transect by stratified random 
sampling adopting photo-quadrat methods [3].
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Figure 1. Sampling site

ISSN: 2582-6042



Biodiversity and Aquatic Research: An International Journal                                                                                                                              Page 2 of 10
Volume 1, Issue 2

Research Article
Volume 1, Issue 2

After collection, samples were thoroughly washed and 
sorted out before being passed through a 1mm sieve figure 
2. Those animals retained by 1mm sieve were considered 
as macrocrustaceans[9]and were preserved in 5% buffered 
formalin solution for further identification. All crustaceans 
were identified by using the standard key [5, 6,8, 15].

The crustaceans were studied quantitatively and qualitatively 
to record their monthly and seasonal variations. Monthly in 
situ atmospheric, water temperature and pH were recorded. 
Water samples were taken in clean plastic bottles for estimation 
of physico-chemical parameters viz. salinity while dissolved 
oxygen sample was taken in DO bottles. Standard methods [1, 
12] were adopted for analysis of various parameters figure-3.

Alpheus malabaricus Gammarus sp. Chthamalus sp.

Balanus Amphitrite Petrolistheslamarckii Pagurus sp.

Grapsusstrigosus Charybdis lucifera
Schizophrysaspera Etisuslaevimanus

Figure 3 Monthly distribution of crustaceans along Varwade rocky shore

Result and Discussion
Occurrence and abundance
    During the study period of 12 months, a total of ten 
macrocrustacean species such as Alpheus malbaricus, 
Gammarus sp., Chthamalus sp., Balanusamphitrite, 
Petrolistheslamarckii, Grapsusstrigosus, Charybdis lucifera, 
Schizophrysaspera, Etiuslaevimanus and Pagurus sp. Were 
recorded along the intertidal rocky shore of Varwade, 
Ratnagiri. The crabs, G. strigosus (1.52 no m-2) and C. 
lucifera (1.14 no m-2) were recorded with highest density 
in post-monsoon. The crab, S. aspera (0.76 no m-2) was 
observed maximum in the months of May and September, 
while E. laevimanus (0.19 no m-2) was dominantly recorded 
in the months of December and January.

Along the coast of Gujarat, five species of hermit crabs 
viz.,Clibanariuspadavensis, Clibanarius zebra, Diogenesis 
sp., Pagurus sp. and Paguruslongicarpus were reported [10]. 
The hermit crabs, Clibanarius zebra and Clibanariusnathi 
were reported as most abundant along the Saurashtra coast 
of Gujarat [14]. Along the intertidal rocky shore of Mirya, 
Ratnagiri, crustaceans viz., Alpheus sp., amphipod, Balanus 
sp., Charybdis sp., Grapsus sp., Lepas sp., Leptodiusexaratus, 
Sesarma sp., S. aspera and Thalamita sp. were reported[3]. The 
Barnacle, Balanus sp.was recorded along the intertidal zone of 
Kerala coast India[11]. Gammarid amphipods were reported 
along the rocky shore of Goa [7]. In the present study, the 
recorded crustaceans along the intertidal coast of Varwade 
rocky shore were, A. malbaricus, Gammarus sp., Chthamalus 
sp., B. amphitrite, P. lamarckii, Pagurus sp., G. strigosus, C. 
lucifera, S. asperaand E. laevimanus. The crab, E. laevimanus 
was recorded only during post-monsoon season, with its 
inconsistent occurrence. The species like Gammarus sp., 
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Chthamalus sp., B. amphitrite, Pagurus sp., G. strigosus and 
C. lucifera were recorded throughout the study period.
Species richness and diversity indices
     Diversity indices were used to know the macro-faunal 
richness and species diversity of that area. The Shannon 
Wiener index varies from 0 (no diversity) to 5 (maximum 
diversity) and the Simpson index from 0 (no diversity) to 1 
(maximum diversity). The Evenness index varies from 0 (no 
evenness) to 1 (greatest evenness) and the Dominance index 
varied from 0 (no dominance) to 1 (greatest dominance)
[2]. The species richness observed to be minimum (1.2381) 
during monsoon while maximum (1.6667) during post-
monsoon (Table.1). The Shannon’s diversity index (H’) 
was highest in monsoon (0.6756) while minimum in post-
monsoon (0.3428). Simpson index (S) also depicted same 
pattern being highest in monsoon (0.4609) and lowest in pre-
monsoon (0.2272). Maximum value of evenness index (J’) 
was recorded in monsoon (0.2510) and minimum in post-
monsoon (0.1368). Index of dominance (D) was maximum in 
post-monsoon (0.8632) and minimum in monsoon (0.7490).

Pre-Monsoon Monsoon Post –monsoon

H' 0.6305 0.6756 0.3428

S 0.2272 0.4609 0.1269

J 0.2133 0.2510 0.1368

D 0.8114 0.7490 0.8632

Table 1. Season-wise biodiversity indices of the crustaceans of 
Varwade rocky shore 2016-17

Environmental parameters

   Season-wise variations in environmental parameters: 
during the pre-monsoon, monsoon and post-monsoon were 
recorded (Table 2). During the study period, the correlation 
co-efficient for the selected parameters of Varwade 
rocky shore is given in Table 3. The data showed that the 
atmospheric temperature was positively correlated with the 
water temperature (r= 0.706<0.05) and pH (r= 0.928<0.01). 
The water temperature was positively correlated with water 
pH (r= 0.628<0.05) and total alkalinity (r=0.716<0.01). The 
water temperature also showed negative correlation with 
crustaceans (r=-0.786<0.01).

Months/ 
Year

Atm. 
temperature 
(0C)

Water 
temperature 
(0C)

Alkalinity 
(0C)

DO (mg 
L-1)

pH (mg 
L-1)

Salinity 
(psu)

Feb 16 25.5 27.2 164.0 4.5 8.5 32.9

Mar 16 23.1 25.0 123.5 3.0 8.0 35.8

Apr 16 29.3 27.0 130.2 3.1 8.1 31.9

May 16 28.2 27.7 163.7 3.4 8.3 38.0

June 16 28.0 27.0 132.6 5.3 8.1 31.8

Jul 16 25.2 27.1 163.3 6.2 7.8 23.8

Aug 16 25.2 26.0 119.8 3.3 8.4 21.7

Sep 16 22.9 24.9 96.9 4.3 7.6 22.6

Oct 16 27.50 27.33 119.57 4.43 8.60 32.33

Nov 16 25.97 27.20 120.33 3.60 8.10 28.20

Dec 17 28.50 26.20 114.97 4.17 7.73 30.50

Jan 18 28.07 27.87 164.80 3.17 8.13 33.50

 Table 2. Monthly and seasonal variation of environmental parameters of 
Varwade, rocky shore, Ratnagiri    

Atm. 
temp.
(OC)

Water 
temp
(OC)

Alkalinity 
(mg l-1)

DO
(mg 
l-1)

pH Salinity
(psu)

Crustaceans
(no m -2)

Atm. temp. 
(OC)

1

Water temp. 
(OC)

0.706* 1

Alkalinity 
(mg l-1 )

0.290 0.716** 1

DO(mg l-1) -0.088 0.132 0.178 1

pH 0.928** 0.628* 0.234 0.078 1

Salinity 
(psu)

0.451 0.389 0.413 -0.351 0.414 1

Crustaceans 
(no m-2)

-0.575 -0.786** -0.462 -0.420 -0.563 0.085 1

*. Correlation is significant at the 0.05 level (2-tailed).
**. Correlation is significant at the 0.01 level (2-tailed).

Table 3. Correlation co-efficient among environmental parameters and 
crustaceans of Varwade rocky shore, Ratnagiri
    The variation in abundance of different crustacean species 
may be attributed to their species specificity and the capacity 
of variations of physico-chemical parameters along the 
Varwade shore.
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