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ABSTRACT

In the present study to investigate the physico chemical parameters of Adirampattinam (Station — I) and Mallipattinam
(Station — 1) Coastal waters during different seasons (July 2014 to June 2015). The water temperature fluctuated from 23 to
35°C pH value varied from 7.9 to 8.8, salinity value ranged from 24 to 35 ppt, Dissolved oxygen ranged between 3.12 to
5.90 mg/lit, Total organic carbon fluctuated from 2.05 to 9.27 mg c/g, silicate content ranged from 22.16 to 70.16 p mol / lit,
Nitrate ranged between 0.22 to 0.86 pu mol / lit and sediment composition ranged from 71 to 78% (Sand), 11 to 24% (Silt)

and 4 to 8% (Clay) respectively.
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1.INTRODUCTION

Physico — chemical properties such as topography, water
movement and stratification, temperature, pH, salinity, light
availability, nutrients, sediment and soil texture of ambient
marine environment play a significant role in controlling the
distribution and composition of flora and fauna in a given
environmental conditions (Sampathkumar and Kannan,
1998; Ajithkumar, et al., 2006).

The diversity, distribution and relative abundance of
different organisms in the marine environment are
influenced by the physico-chemical parameters of both the
sediment and water. The hydrographical parameters of the
biotopes are largely responsible for the biological
productivity. Especially, the salinity, dissolved oxygen and
organic matters play a key role in the biological processes.
The changing nature of water, which directly influence s the
general textures and character of the sediments and in turn,
affects the biota. Infiltration of marine sediments by
nutrients can have an influence on the biota and productivity
of the ecosystem. In view of the importance and
involvement of the hydrographical parameters in various
biological processes, investigation of these parameters has
become mandatory for any environmental monitoring
studies (Solai et al., 2010; Srilatha et al., 2012).

Ecological studies are very important in marine environment
for determining the challenges of water quality and for the
general evaluation of the area. Physical and chemical
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parameters such as atmospheric temperature, water
temperature, dissolved oxygen, salinity, pH, nitrite, nitrate,
phosphate, and sediment total organic carbon, nitrogen, and
phosphorus etc. play a pivotal role in an aquatic system.
(Balasubramanian and Kannan, 2005).

Several hydro-chemical studies pertinent to soil
characteristics were made in the coastal waters, which
include horizontal and vertical distribution of organic carbon
in the mangrove sediments have been studied in Cochin
mangroves, south east coast of India by Sunilkumar (1996).
The present study therefore, has been aimed to study
seasonal fluctuations of water quality parameters at tow
stations along the southeast coast of Muthupet and
Adirampattinam during the period from July 2014 to June
2015.

2.MATERIALS AND METHODS

The water sample collected from Adirampattinam and
Muthupet coastal region in Tamil Nadu, India during July
2014 June 2015. The calender year was divided into four
district seasons viz, premonsoon (July — September),
Monsoon (October — December), post monsoon (January —
March) and summer (April — June).

Temperature was measured using a standard thermometer
with +0.5°C accuracy. Salinity was measured using a Hand
Refracto meter (Atago Co. Ltd., Japan). The pH was
measured using a battery operated pH pen (Eutech
Instruments Singapore). Dissolved oxygen was analysed
following the winkler’s method (Stricland and Parsons,
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1986). Total organic carbon was measured by using the
shade dried sediment samples were treated with 0.4N
chronic acid and the resulting solution was titrated against
0.2N Ferrous ammonium sulphate using 0.025 N Ferrows
phenanthrohine as indicator (Elwakeel and Riley, 1956).
The values are expressed in mg c/g of sediment. The
percentage composition of sand, slit and clay was worked
out by the pipette method as proposed by Krumbein and
Petijohn (1938) and values were plotted in bar chart.

3.RESULTS
Temperature

The temperature fluctuated from 23 to 35°C (28.57 + 3.25) with
maximum during summer (May 2014) at station l,and minimum
during monsoon (December 2014) at station | (Fig. 1).
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The pH values ranged between 7.9 and 8.8 (8.44 + 0.21) with
minimum during premonsoon (September 2014) at station Il
and maximum in summer (June 2015) at station Il (Fig. 2).

8.4

8 -

7.8

7.6 4

7.4 4 : - - :

- St-l
- St-1l

pH
®
~

Premonsoon-2013
Monsoon-2013
Postmonsoon-2014
Summer-2014
Premonsoon-2014
Monsoon-2014
Postmonsoon-2015
Summer-2015

Salinity

The salinity varied from 24 to 35 ppt (30.40 = 2.19) with
maximum during summer (May,2015)at station Il and
minimum during monsoon (December,2014) at station I(Fig. 3).
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Dissolved Oxygen

The dissolved oxygen ranged between 3.12 and 5.90 mg/I
(4.80+0.77) with maximum during monsoon (November

2013) at station | and minimum in summer (June 2015) at
station Il (Fig. 4).
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Total organic carbon

The total organic carbon fluctuated from 2.05 to 9.27mgClg
(4.52 + 2.02) with minimum during monsoon (December 2013)
atstation land maximum during summer (May 2015) at station

Il (Fig. 5).
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The silicate content varied from 22.16 to 70.16 umol/lit
(39.47£13.23) with  maximum were recorded during
monsoon (November 2013) at station Il and minimum in
summer (May 2014) at station I (Fig. 6).
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Nitrate

The nitrate ranged between 0.22 and 0.86 umol/lit (0.44 + 0.16)
with maximum during postmonsoon (February 2015) at station
Il and minimum during summer (May 2014) at station | (Fig.
7).
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Sediment composition

The percentage composition of sand ranged from 71 to 78%
with the maximum sand in station I during premonsoon 2014
and minimum in station Il during the postmonsoon 2015. The
silt content varied from 11 to 24 % with maximum were
recorded in station Il during premonsoon 2013 and minimum in
station Il during summer 2014. The percentage of clay ranged
between 4 to 8% with maximum level of clay was recorded in
station | during postmonsoon 2015 and minimum in station Il
during monsoon 2014 (Fig. 8 a-d).
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4.DISCUSSION

Temperature is an important ecological factor which
influences the other hydrolﬁological parameters. The role of
temperature for animal distribution in a particular area or
niche is also well known. In the marine zone, the exclusion
of certain species from areas with unsuitable temperature
conditions is one of the major obvious effects of temperature
on animal distribution (Choudhury et al., 1984). Less
obvious are the effects of temperature on growth rates,
length of life, reproductive capacity and intra and
interspecific competition. In fact, such effect may have
some impact, directly or indirectly, on the distribution of
communities (Parulekar et al., 1980).

Like temperature, pH is also an important factor that
determines the suitability of water for various purposes. The
pH of water may influence many biological and chemical
processes in natural waters (Saad, 1978). The pH values
recorded presently did not show any different seasonal
pattern with the range of variations which were very narrow.
Higher values observed during postmonsoon could be
ascribed to an increase in temperature and subsequent
evaporation of water coupled with increased salinity
(Upadhaya, 1998).

Salinity acts as a limiting factor in the distribution of living
organisms and its variation influences the fauna in the
intertidal zone. Generally, changes in salinity in the sea
water habitats such as estuaries, backwaters and mangroves
are due to the influx of freshwater from land runoff caused
by monsoon or by tidal variations (Gibson, 1982).
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Generally higher dissolved oxygen concentration observed
during monsoon season might be due to the cumulative
effect of the higher wind velocity coupled with heavy
rainfall and the resultant freshwater mixing (Prabu et al.,
2008; Prasanna and Ranjan, 2010).

This trend of large amount of total organic carbon in
summer, could be attributed to the effluent discharge and
low amount in monsoon as evidenced by (Menon et al.,
2000). The lower value of silicate content was observed
earlier during postmonsoon and summer seasons by Jakher
and Rawat (2003). The silicate content was higher than that
of the other nutrients and influx of freshwater derived from
land drainage carrying silicate leached out from rocks and
also from the bottom sediment (Govindasamy et al., 2000;
Rajasekar, 2003).

The higher nitrates value during monsoon season might be
mainly due to the organic materials receiving from the
catchment area during rainfall (Das et al., 1997). The
increasing nitrates level is also due to freshwater inflow,
litter fall decomposition and terrestrial run-off during the
monsoon season as reported earlier for various researchers
(Bragadeeswaran et al., 2007).

The organic carbon in estuarine sediments is derived from
primary production within the aquatic ecosystem and also
from terrestrial biota by transport of leached and eroded
material into the river (Likens, 1972). The high organic
carbon in the mangrove waters may be due to the mangrove
and terrestrial detritus present in the suspended matter
(Jagtap, 1987). The present study indicated that the
hydrological status of the Southeast coastal waters of
Muthupet and Adirampattinam is good in general. Present
baseline information and study on water quality fluctuation
is useful for further monitoring the anthropogenic levels and
evaluate the health of the coastal ecosystems.
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