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ARTICLE INFO                                       ABSTRACT 
 
 

The seasonal variations of heavy metal distribution were studied during July 2014 to June 2015 in 
the Agniar estuary (Lat.10° 20' N Long.79° 23’E) Adirampattinam southeast coast of India. The 
range of distribution of copper in the estuarine water and sediments are found to be 3.8 to11.6 
µg/g and 33.3- 41.1 µg/g respectively. In both water and sediment maximum concentration of 
copper was observed in November 2014. The minimum concentration of copper was observed 
during March 2015 in water and June 2015 in sediments. The concentration of zinc was found to 
be more than that of copper both in the estuarine water as well as in the sediments. The 
concentration of zinc in water recorded from 6.5 µg/g to 20.7 µg/g and in the sediment from 36.5 
µg/g to 52.8 µg/g The metal concentration was found to be maximum in June  2015 in both water 
and sediments 
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INTRODUCTION 
 
Heavy  metals such  as copper,  zinc, manganese,  chromium  
and  cobalt  in normal  concentration  are recognised  as 
effective  catalyst  for biological  systems  and are toxic when 
present  in higher concentration (Forstner and  Prosi, 1978). 
These metals are relatively insoluble in water. But they are 
sorbed to solid particles and settle down and thus they occur 
more in sediments.  Elevated levels of these metals are 
attributed to   large scale industrialization, urbanization and 
intensive  agricultural practices. Review of literature    showed 
that the study  of heavy metal  pollution in the estuary  of 
different  parts  of the India has been carried out by  several  
investigators .The best studied estuaries  on the East coast of 
India were Vellar  estuary  (Kumaraguru, 1980; Shanthi  et al., 
1990; Shekar  Kovale ,  1987; Senthilanthanm  et al., 1986, 
1988; Lyla and Ajmalkhan,1996; Senthilnathan and 
Balasubramanian,  1997 and Mohan, 1997);  the Zuari  estuary 
(Chalapathi Rao and Satyanarayana  Rao, 1971); the  Mondovi 
and Zuari  estuaries (Zingdae et al., 1976); the  estuaries 
between Chennai  and Pondicherry (Hema Achyuthan et al., 
2002) and on the west on coast  of  India, the  Cochin 
backwaters were studied  by  Rajendran  and  Kurian  (1986).  
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A good number in the differend parts of world were also 
studied. Some of them are the Conway estuary (Eiderfield  et 
al.,   1971), the Severn estuary (Butterworth et al.,  1972), the 
Tamar  estuary (Bryan  and Hummerstone, 1973), the Loire 
estuary (Frenet, 1981), the Humfer estuary (Gradiner, 1982;  
Jones and  Jeffenier, 1983) and  the  Karnafully  river estuary 
by Hossain et al. (1988). The present survey was undertaken 
to study the distribution of heavy metals such as Cu and Zn in 
the water and sediments of the Agniar estuary. 
 

MATERIALS AND METHODS 
 
A study on the concentration of heavy metals, Cu and Zn in 
the water and sediments was made for a period of 12 months 
from July 2014 to June 2015. 
 
Measurement if metal concentration in water 
 
Surface water samples from the Agniar estuary were collected 
twice a month, using clean plastic bucket and transferred into 
precleaned polythene bottles of three litre capacity. The bottles 
and plastic buckets used for collection were cleaned by 30% 
v/v nitric acid and then washed with distilled water. As soon 
as the sample was collected it was preserved by adjusting the 
pH 4±0.1 using 50% v/v nitric acid and brought to the 
laboratory.  Then it was filtered immediately through 0.45 mm 
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Millipore HA membrane filter.  Metal concentrations (Cu and 
Zn) in the water and sediment samples were analysed by the 
pre concentration procedure developed by Brooks  et al.,  
(1967) using the principle of Chelation and solvent  extraction  
technique which  involves the use of Ammonium Pyrolidine 
Dithio Carbamate (APDC) and Methyl-Isobutyl  Ketone 
(MIBK). Final quantification was made in Atomic Absorption 
Spectrophotometer.  Pre concentration procedure was found to 
have a recovery of 95% on known standards. The levels of 
metals in water is expressed in µg1-1 . 
 
Measurement of metal concentration in sediments  
 
Monthly sediment samples were collected using Van Veen 
Grab and the samples were stored in frozen condition in deep 
freezer (-200C) for further analysis. The preserved sediment 
samples were dried at 110oC for Cu and Zn (EPA, 1979) to 
constant weight for the estimation of then trace metals. The 
sediment samples were ground using an Agate mortar and 
pestle and sieved for further estimation. After drying, the 
sediment was gently heated and digested with hydrofluoric 
acid in a Teflon beaker (100ml) to dryness, whereby silica 
volatilizes as silicon tetrafluoride. This was then followed by 
treatment with the nitric acid, perchloric   acid serially  and 
digested to  dryness again to destroy the  organic matter 
spectrophotometer and finally the metal concentrations  in the 
sediment samples are expressed in µg/g  dry weight. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

RESULTS AND DISCUSSION 
 
The range of distribution of copper in the estuarine water and 
sediments are found to be 3.8 to11.6 µg/g and 33.3- 41.1 µg/g 
respectively. In both water and sediment maximum 
concentration of copper was observed in November 2014. The 
minimum concentration of copper was observed during March 
2015 in water and June 2015 in sediments (Fig.1&2).  

 
 

Fig. 2. Monthly changes in concentration of copper in water 
during 2014 to 2015 in Agniar estuary 

 
The concentration of zinc was found to be more than that of 
copper both in the estuarine water as well as in the sediments. 
The concentration of zinc in water recorded from 6.5 µg/g to 
20.7 µg/g and in the sediment from 36.5 µg/g to 52.8 µg/g The 
metal concentration was found to be maximum in June  2015 
in both water and sediments (Fig.3&4). The result of the 
present investigations provide a base line data on the levels of 
heavy metals (Cu and Zn) in the Agniar estuary. The 
concentration of zinc was found to be greater than copper in 
the estuary.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
It is well below the tolerance limit (Copper =3 mg1-1 and zinc 
=5 mg1-1) for industrial   effluents prescribed by the Indian 
Standard Institution (ISI, 1974). It also indicated that the study 
area are not highly contaminated but at same time there is the 
possibility for gradual accumulation of heavy metals (Cu and 
Zn). Levels of dissolved Cu and Zn in the present investigation 
showed a higher concentration during monsoon and lower 
concentrations in summer period. The higher  concentrations 

 
 

Fig. 1. 
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of metals observed during the monsoon could be attributed to 
the heavy rainfall and  subsequent river run off bringing much 
land derived materials along with domestic, municipal, 
agricultural wastes which were rich sources  of heavy metals.  
 

 
 

Fig. 3. Monthly changes in concentration of copper in sediment 
during 2014 to 2015 in Agniar estuary 

 

 
 

Fig. 4. Monthly changes in concentration of zinc in water during 
2014 to 2015 in Agniar estuary 

 

 
 

Fig. 5. Monthly changes in concentration of zinc in sediment 
during 2014 to 2015 in Agniar estuary 

 

The load of heavy metals was found to be minimum during 
summer months due to meager fresh water influx. Similar 
observations were made in most of the estuaries on the East 
coast of India such as Vellar estuary (Kumaraguru, 1980; 
Magandran et al., 1989; scathe et al.,  1990 and Senthilnathan 
and  Balasubramanian, 1997), Parangipettai coastal  waters 

(Rajan, 1987) Uppanar, Kaduviaru and Porto Novo 
(senthilnathan, 1990), Pitchavaram mangroves (Subrmanian, 
1981) and in the Kodaikkarai  area (Pragatheeswaran  et al. 
1988). A considerable works have also been reported from the 
estuaries situated on the West coast of India by Chalapathy 
Rao and Sathyanarayana  Rao (1971) in Zuari; Zingdae et al. 
(1976) in Mondovi and Zuari estuaries; Murthy et al. 
(1980,1985) in the Arabian sea; Rajendran and Kurian (1986), 
Govindasamy et al. (1998) in the Pondicherry coastal   area 
and Govindasamy and Azariah (1999) in the Coromandel 
coast. 
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