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Abstract - Analysis of the physico-chemical characteristics of sediment samples from Poovar estuary was carried out for a period 
of one year from February 2016 to January 2017 including of three seasons, pre-monsoon, monsoon and post monsoon. The 
sediment samples collected from five different stations starting from estuarine mouth. The pH of the samples showed the 
maximum value in the estuarine mouth because it is nearer to the sea. The electrical conductivity also was maximum in the first 
station where large quantity of ionised salts were present. Organic carbon percentage were found maximum in fresh water region 
than the first station due to the increased porosity of the sediment. The nitrogen, phosphorous were found maximum in the river 
side than in the estuarine mouth due to the discharge of land runoff containing fertilizing waste materials from agricultural land. 
Potassium, calcium and magnesium concentrations were maximum in the estuarine mouth. The important source of these elements 
in sediments are weathering of rocks. The maximum value for sediment temperature, pH, electrical conductivity, percentage of 
organic carbon, magnesium, calcium and potassium were observed in the pre-monsoon season and minimum in the monsoon 
season. Post monsoon season showed the high concentration values for nitrogen and phosphorous and the lowest values were 
observed in the monsoon. For estuarine mouth the maximum nitrogen and phosphorous concentration observed during pre-
monsoon period indicates septic leakage in to the system. 
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I.  INTRODUCTION 

         Estuaries form a transition zone between river environment and marine environment. They are subjected both to marine 
influences such as tides, waves, the influx of saline water and to riverine influence such as fresh water. The inflows of both sea 
and fresh water provide high levels of nutrients both in water and sediment. Estuaries are major sites for accumulation of sediment 
along our coastline. Sediments are added to estuaries by rivers, by shore erosion, by primary production, by the sea and by the 
atmosphere. The estuarine delta generally forms near the head of the estuary. In many instances the activities on the land within 
a catchment lead to accelerated estuarine sediments. 
 
         Estuarine sediments are typically composed of quartz. Other minerals such as feldspar and various heavy minerals such as 
magnetite may also present depending on the source. Fine sediments in estuaries are mixtures of inorganic minerals and organic 
minerals. Mineral grains consist of clays and non-clay minerals. Organic mineral consists of biogenic detritus. Depending upon 
the sediment concentration the estuaries may erode, aggregate or remain stable. The nature and sedimentation rate of estuaries 
depends on water transport and ecology  
 
        The pollutants that get discharged through different sources in to the aquatic systems and these finally get accumulated in 
the sediments through the deposition from the water and also due to the bacterial degradation of the dead organisms. These 
pollutants may change the colour of the sediments and other physical and chemical characteristics. The nutrients from the 
overlying water is utilized by the aquatic plants for their growth and deposited in to the sediments as dead organic matter. 
Estuarine sediments are the storage house of nutrients in the aquatic environment. It acts as a source of contaminants [1,2]. 

The objective of the present study is to evaluate the quality of estuarine system by measuring various sediment quality 
parameters. 
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II. MATERIALS AND METHODS 

       The present study was carried out with special reference to Poovar estuary adjacent to the beach resorts of Poovar – 
Vizhinjam area in Thiruvananthapuram District, Kerala State. Poovar estuary is a bar built estuary of area 30.93 hectare and length 
15 km and it is situated between 8° 19'3" N to 77°4'7"E, and is formed by the confluence of river Neyyar. Five different stations 
were selected for the study starting from the estuarine moth extending to the river side. 
 
      The sampling stations in Poovar estuary are shown in Fig.1. Station 1 is Poovar estuarine mouth, station II is Mavilakadavu 
which is 5Km away from the estuarine mouth, station III is Kanjiramoodu Kadavu which is 8Km away from estuarine mouth, 
station IV is Parassery kadavu which is 11Km away from estuarine mouth, station V is Rameswaram temple bridge which is 
14Km away from estuarine mouth. 
 

 

 
Fig 1. Location map of the study area showing sampling stations 

 
Approximately 2Kg of the sediment samples were collected from all the five stations during the period twelve months from Feb 
2016 to Jan 2017 in clean polythene bags. Temperature of the sediment samples were noted in the spot itself. The samples were 
dried in open air in shadow sunlight and subjected for the analysis of various parameters. pH and electrical conductivity of the 
sediment samples were determined by electrometric method.  Percentage of organic carbon of the samples were measured by wet 
digestion method. Potassium was measured by flame photometry. Nitrogen concentration was determined by Kjeldahs method 
and phosphorous was determined by calorimetric method. Titrimetric method was followed for the determination of calcium and 
magnesium.  
 

III. RESULTS AND DISCUSSIONS 
 

         The seasonal variation in the physico chemical characteristics of the sediment samples are given in Table 1, 2 and 3 
 

TABLE I 
 VARIATION IN TEMP, PH, & EC 

 

Station  

Pre - Monsoon Monsoon Post Monsoon 
Temp 
(oC) pH 

EC  
(m mhos) 

Temp 

(oC) pH 
EC 
 (m mhos) 

Temp 
(oC) pH 

EC  
(m mhos) 

I 29.4 8.03 2.59 27.55 7.33 1.38 27.98 7.45 1.82 

II 30 7.3 1.59 27.83 7.02 0.72 28.2 7.13 1.05 

III 30 7.15 1.14 27.85 6.99 0.58 28.5 7.05 0.81 

IV 30.3 7.14 0.97 28.18 6.99 0.54 28.48 7.08 0.76 

V 30.7 7.17 0.99 28.18 7.01 0.48 28.63 7.13 0.73 

   
 

International Journal of Scientific Research and Review

Volume 7, Issue 11, 2018

ISSN NO: 2279-543X

Page No: 412



 
TABLE II 

 VARIATION IN %OC, N & P 
 

Station  

Pre- Monsoon Monsoon Post Monsoon 

% OC N (%) 
P 
(Kg/Ha) % OC N (%) 

P 
(Kg/Ha) % OC N (%) 

P 
(Kg/Ha) 

I 0.54 0.10 2.40 0.12 0.04 1.53 0.26 0.09 2.16 

II 1.29 0.17 2.89 0.54 0.06 2.80 0.98 0.24 3.21 

III 1.36 0.13 2.84 0.45 0.05 2.87 0.77 0.22 3.06 

IV 1.23 0.14 3.07 0.51 0.05 2.99 0.96 0.23 3.38 

V 1.27 0.18 3.06 0.52 0.06 3.08 0.95 0.28 3.18 

                            
 

TABLE III 
VARIATION IN MAGNESIUM, POTASSIUM AND CALCIUM 

 

Station  

Pre- Monsoon Monsoon Post Monsoon 
Mg 
(ppm) K(ppm) 

Ca 
(ppm) 

Mg 
(ppm) K(ppm) 

Ca 
(ppm) 

Mg 
(ppm) K(ppm) 

Ca 
(ppm) 

I 246.50 6.81 334 114.50 5.17 173.75 178.25 5.25 216.25 
II 120.50 5.89 147 78.25 4.34 109.75 85 4.79 114.25 

III 91.50 4.18 125 50.50 3.27 88.50 70.25 3.84 95.50 

IV 98.50 5.00 130.25 46.50 4.05 86.25 70.75 4.81 103 

V 99.25 5.70 128 45.25 4.54 86.75 75.25 5.05 96.75 
 

 
         The value for temperature varied from 27.55 oC to 30.7 oC. The variation in sediment temperature may be due to climatic 
condition and availability of solar radiation. The pH of the sediment samples in the study period varied from 6.99 to 8.03. The 
maximum value was observed in the estuarine mouth may be due to salt water intrusion. Pre monsoon season showed a higher 
value than other two seasons may be due to increase in photosynthetic activity. The respiration and photosynthetic activity may 
lead to change in dissolved oxygen level in the water and thereby affect the pH of water and sediments [3]. Electrical Conductivity 
of the sediment samples varied from 0.48 to 2.59 m mhos. The main factors affecting Electrical conductivity are temperature and 
availability of ionised salts in the sediment ecosystem. 

         The percentage of organic carbon varied from 0.12 % to 1.36 %. The maximum value of organic carbon was found to be in 
the fresh water sediments than in the estuarine sediments. This may be due to the nature of the sediment and effect of tidal current 
[4,5,6,7]. The organic carbon percentage increases with decrease in particle size. More carbon accumulates in finer sand particle 
[8]. The decomposed material of plants and animals may increase the concentration of organic carbon [3.9] in the pre -monsoon 
season. The land erosion and the discharge of plant and animal wastes and its deposition in sediment system also increases the 
percentage of organic carbon. The waste disposal from the coir retting farms [10]and presence of mangroves also responsible for 
the increase in organic carbon content in sediments [6]. For nitrogen and phosphorous the maximum concentration observed 
during post monsoon season except station I and minimum in the monsoon season. For nitrogen the values were varied from 0.04 
% to 0.28 % and that of phosphorous varied from 1.53 Kg/Ha to 3.38 Kg/Ha.  For both phosphorous and nitrogen, the maximum 
values were observed in the fresh water side than in the estuarine moth. This may be due to the impact of sediment nature and 
presence of agricultural land.  Inorganic nitrogen in sediments may present as ammonia, nitrate and nitrite. Phosphorous may 
present as dissolved phosphate [11]. The maximum value observed in the post monsoon season may be due to the accumulation 
of these in to the sediments from water when water flow level decreases. As concentration of nutrients in water increases this will 
be consumed by plants and animals excessively for its growth. This consumption of nutrients and the decomposition or the 
biological activity taking place in the sediment may slightly decrease the concentration during pre-monsoon period.  

               The maximum concentration of potassium, calcium and magnesium were observed in the pre-monsoon season. For 
magnesium the concentration in the study period varied from 45.25ppmto 246.50ppm, for potassium the value varied from 
3.27ppm to 6.81ppm and that of calcium varied from 86.25ppm to 334ppm. Calcium and magnesium concentrations were found 
to be maximum in the marine side of the estuary than in the fresh water side. The level of these in the sediment were maximum 
in station I may be due to the mixing of sea water with fresh water and the deposition of the element in the sediment. Calcium and 
magnesium are the naturally available element in sediments and the increase in concentration   may be due to the availability of 
organisms with calcium carbonate shells and washing of calcium from the bedrock. The waste disposal from the agricultural fields 
may also responsible for the slight increase in concentration of these elements. The values observed for potassium were slightly 
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higher in the estuarine mouth than the other stations. There was no significant variation in potassium concentration was noticed 
in the marine and fresh water regions of the estuary indicating the presence of potassium was due to anthropogenic activity. 

IV. CONCLUSION 

In the present study different sediment quality parameters were analysed for a period of one year from February 2016 to January 
2017. pH, sediment temperature, electrical conductivity, organic carbon percentage, calcium, magnesium and potassium 
concentrations were maximum in the pre- monsoon season. The concentration of nitrogen and phosphorous were maximum in 
the post monsoon season and minimum in the monsoon season except estuarine mouth. The value obtained for the parameters 
indicate that both natural and anthropogenic activities were contributing the level of elements in the sediments. The increased 
concentration of nitrogen, phosphorous and organic carbon in the sediments were mainly due to anthropogenic activities. So 
precautions should be taken by the individual for protecting the estuary and the deposition of excess concentration of elements 
should be controlled because it will decline the quality of the sediments and will badly affect aquatic living organisms.  
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