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Abstract
Population density of Emerita asiatica in relation to oxygen demand in the Kovalam beach, East coast, Kanchipuram
District of Tamil Nadu was studied. Specimens were collected once in a fort night from April 2013 to March 2014 by hand
picking method in the intertidal region of Kovalam beach. The Dissolved oxygen, Biological oxygen demand and Chemical
oxygen demand of sea water were recorded once in a fortnight. The population presented a smaller incidence of males in
relation to females (48.66:51.34); however in May 2013 an inverse pattern occurred (73:27). Ovigerous females were
present in all samples with greater frequencies in October and November 2013 where as the highest juveniles were present
in May and September 2013. The variation noted in population of E. asiatica showed there is a relationship to oxygen
demand fluctuations; it can be concluded that oxygen demand fluctuations have influence on the population density of this
species in Kovalam beach. Hence, the rather stable oxygen demand throughout the year and moderate changes in sea water
may well be conducive to population density of E. asiatica.
Keywords: Emerita asiatica, Dissolved oxygen, Biological oxygen demand, Chemical oxygen demand, population density
and sex-ratio.
___________________________________________________________________________________________________
sand. They all have adaptations that help them survive in
INTRODUCTION
the sandy beach ecosystem. It is in this environment that
The sandy beach environment is not an easy place for
the sand crab can be found, Dexter (1992). Sand crabs,
organisms to live. Unlike the rocky intertidal ecosystem,
including various species of Emerita, are typical
there is no solid material on which to attach. Animals have
burrowing forms found on exposed sandy beaches of
to deal with crashing waves, changing tides, a beach that
temperate and tropical climates (Subramoniam and
changes seasonally, and marine and terrestrial predators.
Gunamalai, 2003; Defeo and Cardoso, 2004). Emerita
The animals that live in this environment are buried in the
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species are highly adapted invertebrates to sandy-beach
environments (Subramoniam and Gunamalai, 2003); some
show seasonal reproduction, such as E. talpoida (Diaz,
1980) and E. analoga (Contreras et al., 1999) or a
continuous reproductive cycle like E. portoricensis
(Goodbody, 1965), E. holthuisi (Ansell et al., 1972 a) and
E. asiatica (Gunamalai and Subramoniam, 2002). In E.
brasiliensis, a macroscale study showed a clear shift from
continuous to seasonal reproduction from subtropical to
temperate sandy beaches (Defeo and Cardoso, 2002).
Ansell et al., (1972 b) studied the ecology of E. holthuisi
along the Indian coast. They found that there were two
main periods of recruitment to the beach population, one in
the pre-monsoon months of February and March and one
during the monsoon months. Comparative studies of
population densities are made difficult by their habit of
tidal migrations. They also indicated that the period of
growth to maturity would take about six to eight months.
The sand crab is small in size, growing up to 35 mm long
and 25 mm wide. It is grey or sand colored and does not
have claws or spines. Like other crustaceans, they
periodically molt, so the empty exoskeletons may be found
on the shore. Males and females may look very similar at
first glance, but there are some major differences. Females
are larger with a carapace length of 14-35 mm, and the
males reach 10-22 mm. If a female is carrying eggs, they
will be found under the telson and will be a bright-orange
mass. If a female is not carrying eggs, the pleopods to
which she attaches eggs will be visible on the underside of
the crab when the telson is lifted. There are three pairs of
pleopods, and they resemble short threads (Knox and
Boolotian, 1963).
Of recent times the study on this animal elsewhere is
scanty. Due to huge variation in the high tide and low tide
level in the sea shore, over exploitation by the fisherman
and climate change, the population of the sand crab is
totally decreased. Due to these reasons the marine
ecosystem is facing a major change in its natural situation.
From the survey of literature there is paucity in the study
population dynamics of the sand crab, E. asiatica for the
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past one decade. So in the present study, an attempt has
been made to study the population density of E. asiatica in
the Kovalam beach.
MATERIALS AND METHODS
The present study was conducted in Kovalam beach 13º
06' N, 80º 24' E, located on the East Coast of Kanchipuram
District, Tamil Nadu 35 km away from Chennai. In order
to determine the population density of E. asiatica, the sea
shore was surveyed during the period of April 2013 to
March 2014. Field work was conducted on each month
once in a fortnight. A total of 24 surveys were carried out.
Sand crabs were caught by hand. Collections were made
during the day-time on the sandy beaches in and below the
surf line. In the laboratory, males were identified by the
presence of genital papillae at the base of the coxae of the
fifth thoracic leg. Females were identified by the presence
of three pairs of pleopods, and they resemble short threads
on the underside of the crab when the telson is lifted.
Sea water samples were collected in polyethylene bottles.
The analytical procedures for Dissolved oxygen,
Biological oxygen demand and Chemical oxygen demand
were adopted from (APHA, 1995 and Trivedi and Goel,
1986) during the study period (April – 2013 to March –
2014).
RESULTS
The current investigation revealed some interesting facts.
During the study period the highest dissolved oxygen 4.43
± 0.280 mg/l was noticed in the month of January 2014.
The lowest dissolved oxygen 2.41 ± 0.236 mg/l was
obtained in the month of March 2014 (Figure 1 and Table
1). Maximum Biological oxygen demand 2.71 ± 0.232
mg/l was noticed during December 2013. Minimum 1.55 ±
0.180 mg/l was in the month of February 2014 (Figure 1
and Table 1). Highest Chemical oxygen demand 1.63 ±
0.181 mg/l was recorded in the month of May 2013.
Whereas the lowest Chemical oxygen demand 1.07 ±
0.038 mg/l was observed in the month of August and
December 2013 (Figure 1 and Table 1).
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Figure 1: Total Levels of Dissolved oxygen, Biological oxygen
demand and Chemical oxygen demand in mg/l in the study area
from April-2013 to March-2014

In the sea shore waters of the Kovalam, there is large
seasonal variation in dissolved oxygen, biological oxygen

Figure 2: Population density of Emerita asiatica in the study area
from April-2013 to March-2014

Table 1: Total Levels of Dissolved oxygen, Biological oxygen
demand and Chemical oxygen demand in mg/l in the study area
from April-2013 to March-2014

demand and chemical oxygen demand, the mean monthly
range of dissolved oxygen during the entire study was 3.42
mg/l (2.41 to 4.43 mg/l); biological oxygen demand 2.17
mg/l (1.55 to 2.71 mg/l) and chemical oxygen demand
1.19 mg/l (1.07 to 1.63 mg/l) respectively. During the
sampling year from April 2013 to March 2014 totally 2886
crabs were collected: 1162 males (40.26%); 1238 females
(42.89%) among 1238 females 939 were ovigerous
(75.84%) and 486 juveniles (16.83%). The highest
abundance of males were recorded during April and May
2013 (Fig. 2 and Table. 2). The maximum number of

Months

Dissolved Oxygen*

BOD*

COD*

April

3.62±0.232

2.05±0.224

1.12±0.103

May

3.22±0.266

2.16±0.303

1.63±0.181

June

3.81±0.311

2.02±0.157

1.09±0.036

July

3.72±0.268

2.26±0.228

1.41±0.176

August

2.84±0.306

2.05±0.158

1.07±0.038

September

3.83±0.261

2.45±0.174

1.45±0.194

October

3.21±0.347

2.24±0.144

1.08±0.037

females were observed during October and November
2013 (Figure 2 and Table 2). It indicates that the level of
dissolved oxygen, Biological oxygen demand and

November

2.81±0.268

2.38±0.225

1.12±0.103

December

3.12±0.245

2.71±0.232

1.07±0.038

Chemical oxygen demand of the sea water sustaining to
increase the female population. Ovigerous females were
recorded over the entire study period. However, the
greatest abundances (expressed as a percentage of the total
population) were registered during October and November
2013 (Figure 2 and Table 2). The highest percentage of
juveniles was recorded during, May and September 2013
(Figure 2 and Table 2)

January

4.43±0.280

2.65±0.174

1.11±0.104

February

4.02±0.014

1.55±0.180

1.09±0.045

March

2.41±0.236

1.62±0.232

1.12±0.103
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Table 2: Summarized population dynamics data of sand crabs in
Kovalam beach from April-2013 to March-2014

Months

Males*

Females*

Ovigerous

Juveniles

April

127±1.44

73±1.030

54±0.444

34±0.628

May

145±1.01

55±0.831

38±1.387

47±0.496

June

121±0.27

79±1.030

57±1.030

39±0.608

July

106±1.29

94±0.521

67±1.030

34±0.628

August

82±0.902

118±0.98

93±0.628

45±0.566

Septembe

76±1.431

124±1.40

104±0.471

46±0.753

October

64±1.594

136±1.64

115±0.801

38±0.496

Novembe

59±1.777

141±0.60

122±0.496

42±0.753

Decembe

71±0.566

129±1.26

98±0.874

44±0.444

January

78±0.831

122±0.60

96±0.521

36±0.521

February

109±0.73

91±0.942

54±0.444

42±0.753

March

124±1.40

76±1.515

41±0.720

39±0.608

Total

1162

1238

939

486

Values are expressed as mean ± SEM *p < 0.001.

DISCUSSION
During the summer season (March – May) more number of
males were found. The adult crab, Emerita asiatica
undergoes continuous molting and reproduction
throughout the year (Subramoniam, 1977, 1979).
Dissolved oxygen (DO) is the measure of the amount of
gaseous oxygen dissolved in an aqueous solution. It is one
of the most important parameters in aquatic life as it is an
absolute requirement for the metabolism of aerobic
organisms and also influences inorganic chemical
reactions (Cavallo et al., 1999).
The oxygen dissolved in water is a very important
parameter in water analysis as it serves as an indicator of
the physical, chemical and biological activities of the water
body. Two main sources of dissolved oxygen are diffusion
of oxygen from the air and photosynthetic activity. Oxygen
is considered to be the major limiting factor in water
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bodies with high concentration of organic materials
(Vijayakumar et al., 2000).
The present study on the Dissolved oxygen in the water of
the study area showed higher values in the months from
January and February 2014 (Fig. 1 and Table. 1). In this
period more females and juveniles has been recorded
thereby suggesting the enhanced rate of reproductive
activity. The observed DO was above 4 mg/l which was
also reported earlier in Arabian Sea (Raghunathan et al.,
2004) and in Gulf of Kacchchh (Desa et al., 2005). The
DO was lower during March 2014 and more males were
recorded. With the DO level beyond 4 mg/l level the BOD
and COD was minimum, which is reflected in the study.
The inverse relationship between DO and BOD, and COD
between BOD (Dey and Singh, 2003) are a natural process.
The BOD was higher during December 2013, in this
period more females were recorded followed by males and
juveniles. The BOD was lower during February 2014,
during this period more males were recorded followed by
females and juveniles. It indicates the BOD has created an
impact on the population density of this species. The
variation noted in population density of E. asiatica showed
there is a relationship between oxygen demand
fluctuations; it can be concluded that oxygen demand
fluctuations have influence on the population of this
species in Kovalam beach. Hence, the rather stable oxygen
demand throughout the year and moderate changes in sea
water may well be conducive to population density of E.
asiatica.
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