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Abstract: Estuaries are defined as the areas between rivers and the ocean that have unique ecological
characteristics, a wealth of flora and fauna, and are essential to both biodiversity and hydrological processes.
Aquatic ecosystems depend on their biological traits as well as their physical and chemical qualities. The objective
of the current study was to identify seasonal variations in the physico-chemical parameters of Tamil Nadu's
Nandalar Estuary. The physico-chemical characteristics of the Nandalar Estuary were recorded which have an
impact on the estuarine environment. Future analyses of the ecological, biological, and cultural elements of
estuarine species as well as the allowable limit of fisheries and aquatic life would benefit from preliminary data on
the physico-chemical parameters in this Nandalar estuary area.
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Introduction

Ecotoxicology studies the harmful effects of
physical and chemical agents on living things,
particularly on populations and communities that
are part of specific ecosystems. Urbanization and
industrialization pose a severe danger to coastal
habitats, particularly estuaries.
known for their high biological productivity,
which supports a wide variety of creatures during

Estuaries are

their whole life cycle or as larvae. As a result of
several pollutants, including metals, persistent
organic pollutants, pesticides, and hydrocarbons,
these delicate ecosystems are continually under
pressure. Although heavy metals are naturally
occurring components of the environment, their
concentrations have been found to be rising in
many coastal areas (Fred, 2019).
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The  physico-chemical and  biological
properties of an aquatic ecosystem determine its
health, which may aid in its conservation and
management. Estuarine and coastal habitats are
intricate and dynamic (Surekha and Anjali, 2014).
Numerous physical and chemical reactions occur
when river water and marine water meet, and
these processes may have an impact on the
water's quality. Surface water quality is an
extremely delicate subject. Both anthropogenic
influences, such as wurban, industrial, and
agricultural activity, as well as natural processes
include precipitation inputs, erosion, and
weathering of crustal elements (Prasanna and

Ranjan, 2010).

About 15% of India's entire coastline, or 1076
km, is made up of the coasts of Tamil Nadu and
Puducherry. Here, there is a variety of distinctive
coastal environments. These include mangrove
forests, mudflats and salt marshes, backwaters
and streams, tropical dry evergreen forests, coral
reefs, seagrass beds, and oyster reefs in addition
to sandy beaches and dunes (Nagarajan et al,
2002; Amudha et al, 2017). In this investigation
physico-chemical analysis of the Nandalar estuary
on Tamil Nadu's east coast has been conducted.

Materials and Methods
Location of sample Collection:

The Kaveri (Cauvery) branch of the river, which is
located near Tharangambadi, in the district of
Nagapattinam, in the state of Tamil Nadu, is where
the Nandalar Estuary water sample was taken
(EIS, 2015) (Fig. 1). Water samples were taken
fortnightly over the study period (2020-2021),
and the data were gathered seasonally to
understand the seasonal influence. Pre-monsoon
(March to May), monsoon (June to September),
and post-monsoon (October to December) periods
were the three separate seasons. Five distinct
locations on each site were used to gather
samples, which were then combined to create an
integrated sample. The pH of the water was
determined immediately.

Physiochemical characteristics:

The techniques
physicochemical characteristics were the same as
those described in Standard Methods for the
Examination of Water (APHA, 1967, 1980; APHA-
AWWA-WPCF, 1976); Golterman et al. (1978);
National Environmental Engineering Research
Institute (NEERI, 1986) and Water Quality
Assessments (1996).

utilized to analyze various

Results and Discussion

Estuaries are an essential component of marine
ecosystems and are both the
hydrological processes in coastal areas as well as
biodiversity. Estuaries are created when
components from the land are transported to the

crucial to

ocean and weather, changing the physico-chemical
properties of the water (Behera and Padhy, 2012).
For a period of one year from 2020 to 2021,
seasonal fluctuations in meteorological and
physico-chemical parameters, including pH, DO,
Ammonium, Nitrate, BOD, Sodium, Chloride,
Sulphate, and Fluoride content
Estuary waters, were noted. The data are shown in
Table 1.

in Nandalar

The pH of the Nandalar Estuary ranged from
8.53 to 8.95, indicating that the water is slightly
alkaline. While monsoon pH was 8.61, pH varied
with the seasons, being lowest in the post-
monsoon season (8.53) and highest in the pre-
monsoon (8.95). The DO (mg/1) ranged from 5.22
to 5.22, with the post-monsoon season having the
lowest value (5.22) and the monsoon season
having the highest value (5.93). The pre-monsoon
pH was 5.71, and both the pH and DO values fell
within the Fisheries and aquatic life standard. Pre-
monsoon pH levels were often somewhat higher
than post-monsoon levels, while post-monsoon
levels were generally lower. Santhanam and
(2003) in the Vellar estuary and
Soundarapandian et al. (2009) in the Uppanar
backwaters discovered a similar seasonal trend.
According to Upadhaya (1998), the influence of
freshwater discharge, rainfall, and the breakdown
of organic matter may regulate the research area's

Perumal
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Nandalar estua

Fig. 1: Study area of Nandalar estuary (EIS, 2015).

Table 1: Physico-chemical analysis of Nandalar estuary water of east coast of Tamil Nadu (2020-2021)

Season *Fisheries and
Parameters Pre-monsoon | Monsoon | Post-monsoon | aquatic life Std.
pH 8.95 8.61 8.53 6.0-9.0
DO (mg/L) 5.71 5.93 522 4.0-6.0
Ammonium 0.37 0.46 0.41 0.5
(mg/L)
Nitrate (mg/L) 3941 35.17 32.19 40
BOD (mg/L O,) 1.98 2.95 2.11 3
Sodium (mg/L) 114.23 95.74 126.19 120
Chloride (mg/L) 319.75 253.88 286.17 300
Sulphate (mg/L) 93.21 87.55 81.31 100
Fluoride (mg/L) 0.69 0.65 0.71 0.75

* Maximum allowable concentrations of selected water quality variables for Fisheries and aquatic life uses

minimum pH values throughout the monsoon
season.

The presence of more fresh water during the
monsoon, which has a higher solubility and lower
salinity, may have contributed to the study area's
high levels of dissolved oxygen during that time.
The Vellar Estuary (Nedumaran et al., 2001), the
Point Calimere coastal water (Damotharan et al.,
2010) and the Muttukadu backwaters have been
reported to possess similar DO values (Prema and

Subramanian, 2003). The greatest BOD levels
were recorded during the monsoon season (2.95);
comparable findings were reported by Vasanthi
and Sukumaran (2017) in the Muthupet estuary
and Muthukumaravel et al. (2012) in the Karaikal
estuary.

According to Behera and Padhy (2012), a
higher  productivity, = decomposition,  and
denitrification process occurred during the pre-
monsoon and post-monsoon periods, which may
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explain why the lower value was observed during
the pre-monsoon period and the higher value in
the monsoon period. Our study recorded that the
Nandalar Estuary had a lowest value (0.37 mg/1)
of ammonia during the pre-monsoon and a highest
value (0.46 mg/l) during monsoon.

The addition of nitrate to estuary water is
caused by river water that transports nitrogen
from anthropogenic inputs such as industrial
effluents and organic wastes from the catchment
area. Nitrate levels during the study period (2020
to 2021) ranged from 32.19 mg/l to 39.41 mg/l.
(Das et al.,, 1977). Vasanthi and Sukumaran (2017)
recorded similar observations. Fluoride has an
acceptable level of 0.65 to 0.71 mg/] according to
Fisheries and Aquatic Life, whereas sulphate has a
permissible limit of 81.31 to 93.21 mg/l and is
highest during the pre-monsoon season (March to
May) and lowest during the post-monsoon season
(October to December).

The lowest sodium level (95.74 mg/l) was
found during the monsoon season, and the highest
sodium content (126.19 mg/1) was found during
the post-monsoon season. High salinity and low
value during the monsoon season may be due to
rain and river water flow (Gadhia et al, 2012).
Chauhan et al. (2008) reported findings similar to
this study. Chloride concentrations ranged from
26.0 mg/1 to 34.7 mg/l. Monsoon season has the
lowest value (253.88 mg/l), and pre-monsoon
season has the highest value (319.75 mg/l).
Bhaware et al. (2013) reported the seasonal
fluctuations in physico-chemical parameters in the
water of the Bhatye Estuary which showed the
lowest levels of chloride in the months of August
and March.

In this study monitoring of physico-chemical
characteristics and changes in parameters were
evaluated at east coast of Nandalar Estuary.
According to Bhaware et al. (2013) one of the key
that physico-chemical
parameters, the distribution, and the richness of
biota in the coastal and estuarine ecosystem is pH
of the ecology,
biodiversity, and cultural facets of the species

variables affects

variation. Future analyses

from the estuary might benefit from preliminary
data on the physico-chemical parameters in this
Nandalar estuary area.
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