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Abstract: The results of an investigation carried out during September 2006 to August 2007 on hydrography.

The present study was attempted on the physic chemical variability of the Kodiakkarai (Point Calimere)

(Southeast coast of India) is reported. Air and surface water temperatures varied from 23.5 to 28.2°C and from
24 to 29.5°C respectively. Salinity values varied from 26 to 35%. and the pH ranged between 7.8 and 8.3.
Variation in dissolved oxygen content was from 3.15 to 5.24 ml/1. The ranges of inorganic nutrients (pM) viz.
nitrate, nitrite, phosphate, silicate and ammoma were: 3.54-7.05; 0.28-0.98; 0.26-2.82; 19.96-53.39 and 0.02-0.85
respectively. Distribution of nutrients has exlubited considerable seasonal and spatial variation.
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INTRODUCTION

The rapid industrialrialization and aquaculture
practices along the river system and the coastal areas
have brought considerable decline in the water quality of
brackish waters and the estuaries. Coastal zones and
estuaries impartment ecological systems and resource for
a verity of uses. Such areas are subjected to variety of
soclo-economic drivers. Producing increased pressures
and impact, this can lead to environmental stress or even
affect public health [1-3]. With the sudden increase of
population and rapid economic development, these areas
are facing many ecological problems. Such problems have
been assigned mostly to an excess of nutrient, associated
with industrial and municipal wastewater [4] forestry and
agriculture [5]. The subsenguent increase in nutrient
loads produces an ecological mnpact over biological
commurmties [6] associated mostly with eutroplucation
processes [7, 8]

The hydrobiological study 1s a pre-requisite n
any  aquatic system for the assessment of its
potentialities and to understand the realities between its
different trophic levels and food webs. Further, the
environmental condition such as topography, water
movement, salinity, oxygen, temperature and nutrient
characterizing particular water mass also determine the

composition of its biota. Thus, the nature and distribution
of the physical and chemical characteristics of the water
body. In Indian estuaries and seas the physical-chemical
characteristics had been carried out by many workers
[©-12].

The present study discusses spatial distribution of
water column temperature, salinity, dissolved oxygen,
surface nutrient (silicate and mtrate) and pH in the Indian
Ocean sector of the southemn ocean. Attempt has also
been made to identify the signature of the various
mechanisms of nutrient transport and its relation to the
water column characteristics of the southwestern Indian
Ocean. The possible influence, if any, of waters conman
characteristics on the plankton foraminiferal abundance is
also explored.

MATERIALS AND METHODS

Surface water samples were collected at monthly
interval from the stations 1 and 2 for a period of one year
from September 2006 to August 2007, for the estimation
of various physico-chemical parameters.

Rainfall  data
meteorological unit (Govt.

obtained from  the

of India.)
Vedaranyam. Temperature was

were
located at
measured using a
standard centigrade thermometer. Salinity was estimated
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with the help of a refractometer (Atago, Japan) and pH
was measured using ELICO Grip pH meter. Dissolved
oxygen was estimated by the modified Winkler’s method
[13] and is expressed as ml/I.

For the analysis of nutrients, surface water samples
were collected in clean polyethylene bottles, kept
immediately in an icebox and transported to the
laboratory. The collected water samples were filtered by
using a Millipore filtering system and analysed for
dissolved inorganic nitrate, nitrite, phosphate and reactive
silicate adopting the standard procedures described by
[13] and are expressed in uM.

RESULTS

Monthly variations in meteorological and physico-
chemical parameters viz. rainfall, air and surface
temperature, salinity, pH, dissolved oxygen, inorganic
phosphate, nitrite, reactive silicate and ammonia in waters
were recorded for a period of one year from September
2006 to August 2007.

Rainfall: Total rainfall of 2026 mm was recorded
from September, 2006 to August, 2007. Monthly rainfall
(mm) varied from 15.75 to 746.75 during the study period.
No rainfall was recorded during the months of January
and March. The maximum rainfall (746.75 mm) was
recorded during the north-east monsoon (November 2006)
and minimum (15.75) during the month of June, 2007

(Fig. 2).

Temperature: During the study period air temperature
varied from 23.5°C to 28.2°C.The minimum was recorded
during monsoon season (December, 2006) at station 2 and
maximum during the summer season (May, 2007) at station
1 In general, the station showed similar seasonal changes.
(Fig. 4). The surface water temperatures varied from 24°C
to 29.5°C, The minimum surface water temperature was
recorded during monsoon season (December, 2006) at
station 2 and maximum was recorded during the summer
season (May, 2007) at station 1(Fig. 3). In general, all the
station showed similar seasonal changes.

Salinity, Ph and Dissolved Oxygen: Salinity range was
varied from 26 to 35 respectively. The two stations
showed similar seasonal pattern in salinity distribution
and registering low salinity the minimum salinity
(26) during in station 1.

the monsoon season
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Fig. 4: Seasonal variation in atmospheric temperature
during 2006 to 2007 at stations 1 and 2

The maximum salinity (35) was observed during the
summer season station 2. (Fig.5). seasonal fluctuations in
the pH of the water varied from 7.8 to 8.3 the minimum
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Fig. 5: Seasonal changes in salinity during 2006 to 2007 at
stations 1 and 2
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Fig. 6: Seasonal changes in pH during 2006 to 2007 at
stations 1 and 2
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Fig. 7: Seasonal changes in dissolved oxygen during 2006
to 2007 at stations 1 and 2

pH (7.8) during the monsoon seasons in station 1.
The maximum pH (8.3) was observed during the summer
season 2. pH followed the trend similar to that of salinity
(Fig. 6). Dissolved oxygen concentration was varied from
3.15to 5.24 mg/l respectively. The minimum value was
recorded during the summer season station2 and the
maximum values during monsoon season at station 1

(Fig. 7).

Nitrite, Silicate, Inorganic Phosphate and Ammonia:
The nitrite concentration was varied from 0.28 to 0.98 uM
respectively. The minimum nitrite values were recorded
during the monsoon season in station 2 and the maximum
values were recorded during pre monsoon season at the
stations 2 (Fig.8). The recorded highest nitrate value
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Fig. 9: Seasonal changes in nitrate during 2006 to 2007 at
stations 1 and 2
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Fig. 10: Seasonal changes phosphate during 2006 to 2007
at stations 1 and 2

during monsoon season. The recorded highest nitrates
value (7.05uM) during monsoon season could be mainly
due to the organic materials received from the catchment
area during ebb tide. The increased nitrates level was due
to fresh water inflow and terrestrial run-off during the
monsoon season. Another possible way of nitrates entry
is through oxidation of ammonia form of nitrogen to nitrite
formation. The recorded low values (3.54uM) during non-
monsoon period (Fig. 9). Silicate values was ranged from
19.96 to 53.32 uM concentration it also shows the similar
trend like nitrite minimum was recorded during summer in
station 1. And the maximum values were recorded during
monsoon season at stations 2 (Fig.11). Inorganic
phosphate concentration was varied from 0.2 to 2.8 uM
Minimum value was recorded during the monsoon season
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Fig. 11: Seasonal changes in silicate during 2006 to 2007
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Fig. 12: Seasonal variation in ammonia during 2006 to

2007 at stations 1 and 2

and the maximum value during pre monsoon season at
both stations (Fig. 10). Ammonia level was varied from
0.016 to 85 uM. The minimum values were recorded during
the monsoon season station and the maximum values
during the pre monsoon season at the both stations

(Fig. 11).
DISCUSSION

The physic-chemical variable of the present study
areas are subjected to wide spatial temporal variation.
Rainfall is the most important cyclic phenomenon in
tropical countries as it brings important changes in the
hydrographical characteristics of the marine and estuarine
environments. In the present study, the peak values of
rainfall were recorded during the monsoon month of
November. The rainfall in India is largely influenced by
two monsoons viz. southwest monsoon on the west
coast, northern and northeastern India and by the
northeast monsoon on the southeast coast [14]. On the
other hand tidal rhythm, water current and evaporation in
summer produced only little variation in those parameters
or mostly stable in the absence of rainfall. [15] Have also
reported the occurrence of bulk of rainfall during
northeast monsoon season along the southeast coast of
India.
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The surface water temperature showed an increasing
trend from December to May. Generally, surface water
temperature is influenced by the intensity of solar
radiation, evaporation, freshwater influx and cooling and
mix up with ebb and flow from adjoining neritic waters.
The water temperature during December was low because
of strong land sea breeze and precipitation and the
recorded high summer value could be attributed to high
solar radiation [8, 16, 17]. The observed spatial variation
in temperature could be due to the viable intensity of
prevailing streams and the resulting mixing of water [19].
Statistical analysis showed a positive correlation (r=0.925
at station 1 and r=0.914 at station 2) between air and
surface water temperatures for both stations.

The salinity acts as a limiting factor in the
distribution of living organisms and its variation caused
by dilution and evaporation is most likely to influence the
faunal distribution of the coastal ecosystems [20].
Presently, wide salinity variations were observed between
two stations and during different seasons. Generally,
changes in the salinity in the brackishwater habitats such
as estuaries, backwaters and mangroves are due to the
influx of freshwater from land run off, caused by monsoon
or by tidal variations. This is presently evidenced by the
positive correlation (r=-0.075 at station 1 and r=-0.009 at
station 2) obtained between salinity and rainfall. Further,
salinity is also influenced by the higher temperature as is
evident from the obtained significant positive correlation
with temperature. The salinity was found to be high
during summer season and low during the monsoon
season at both the stations. The recorded higher values
could be attributed to the low amount of rainfall, higher
rate of evaporation and also due to neritic water
dominance, as reported by earlier workers in other areas
[10, 12]. During the monsoon season, the rainfall and the
freshwater inflow from the land in turn moderately
reduced the salinity, as reported by [21] in the Bay of
Bengal and coastal waters of Kalpakkam by [11].

Hydrogen ion concentration (pH) in surface waters
remained alkaline throughout the study period at all the
stations with maximum value during the monsoon season
and the minimum during monsoon and post monsoon
seasons. Generally, fluctuations in pH values during
different seasons of the year is attributed to factors like
removal of CO, by photosynthesis through bicarbonate
degradation, dilution of seawater by freshwater influx, low
primary productivity, reduction of salinity and
temperature besides decomposition of organic materials
as stated by [12]. The recorded high summer pH might be
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due to the influence of seawater penetration and high
biological activity [16] and due to the occurrence of high
photosynthetic activity [22].

It 1s well known that the temperature and salinity
affect the dissolution of oxygen [23]. In the present
investigation, higher values of dissclved oxygen were
recorded during monsoon moenths at all the stations.
Season-wise observation of dissolved oxygen showed an
inverse trend against temperature and salinity. The
observed high monsoonal values might be due to the
cumulative effect of higher wind velocity coupled with
heavy rainfall and the resultant freshwater mixing [16, 21].

Nutrients are considered as one of the most
important parameters in the estuarine environment
mfluencing growth, reproduction and metabolic activities
of living beings. Distribution of nutrients 1s mainly based
on the season, tidal conditions and freshwater flow from
land source. The recorded highest nitrate value during
monsoon season could be mainly due to the organic
materials received from the catchment areas during ebb
tide [16]. The increased nitrates level was due to fresh
water inflow and terrestrial run-off during the monsoon
season [18]. Another possible way of mtrates entry is
through oxidation of ammonia form of mitrogen to nitrite
formation [12]. The recorded low values during non-
monsoon period may be due to its utilization by
phytoplankton as evidenced by high photosynthetic
activity and also due to the neritic water dommance,
which contained only negligible amount
[16,17, 24].

The recorded higher mnitrite values during pre
due to the
planktonic organisms excretion, oxidation of ammonia

of nitrate

monsoon season could be increased
and reduction of nitrate and by recyeling of nitrogen
and also due to bacterial decomposition of planktonic
detritus present in the environment [17]. Further, the
denitrification and air-sea interaction exchange of
chemicals are also responsible for this increased value
[25]. The recorded low mtrite value during monsoon
season may be due to less freshwater mflow and high
salinity [26].

The recorded high concentration of inorganic
phosphates during pre monsoon season might possibly
be due to mtrusion of upwelling seawater into the creek,
which in turn increased the level of phosphate [27].
Further, regeneration and release of total phosphorus
from bottom mud into the water column by turbulence and
mixing 1s also attributed to the recorded lugher monsoocnal
values [25]. The recorded low monsoonal phosphate
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values could be attributed to the high utilization of
phosphate by phytoplankton [12]. The variation may also
be due to the processes like adsorption and desorption of
phosphate and buffering action of sediment under
varying environmental conditions [17]. Moreover, the
weatherings of rocks soluble alkali metal phosphate, the
bulk of which are carried into the estuaries are also
responsible for the recorded higher values [10].

The silicate content was higher than the other
mutrients (NO,, NO, and PO,) and the recorded high
monsoonal values may be due to heavy mflow of
monsoonal freshwater derived from land drainage carrying
silicate leached out from rocks. Further, due to the
turbulent nature of water, the silicate from the bottom
sediment might have been exchanged with overlymng
water [12, 29. The dissolution of particulate silicon carried
by the river, the removal of soluble silicates by adsorption
and co-precipitation of soluble silicon with humic
compounds and ron [12] are some of the processes which
might have caused the depletion of silicate during summer
season. The recorded low summer values could also be
attributed to uptake of silicates by phytoplankton for their
biological activity [30, 31].

Higher concentration of ammoma was observed
during the pre-monsoon season in both the stations.
Lower concentration of ammonia was observed during the
monscon season 1n both stations. The recorded higher
concentration could be partially due to the death and
subsequent decomposition of phytoplankton and also
due to the excretion of ammonia by planktonic organisms
as opined [32].

CONCLUSION

The physico-chemical status of the coastal waters of
the pomt Calimere, using this methodology, 13 good in
general.
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