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ABSTRACT 
 
The study was carried out to assess the sediment parameters of two Lakes, a deep and a shallow, influencing the 
macrobenthos. A precise knowledge of the substratum is a prerequisite to manage the stock, culture and fishery 
of the clams. The sediment samples collected from the sampling sites of two Lakes were air dried and used for 
the analysis of soil parameters viz., soil texture, electrical conductivity, organic carbon, phosphorus, potassium 
and sediment pH. Sediment texture was analysed following pipette analysis. The sand-silt-clay distribution was 
determined using shepard-Ternary-Plot. Sediment pH measured using 1:1 soil water paste in Digital pH meter, 
electrical conductivity was determined by electrometric method using a digital electrical conductivity meter, soil 
organic carbon was analysed following Walkley-Black method, soil phosphorus estimated following sodium 
bicarbonate method and Flame photometric method employed for potassium estimation. In all the three seasons, 
deep Lake exhibited sandy loam sediment texture whereas the upper reaches of shallow Lake exhibited loamy 
sand texture throughout and its lower reaches depicted sandy loam texture in pre-monsoon and sandy clay loam 
texture in other two seasons. The sediment composition delineated similar trends in the two Lake. The mean 
values of various sediment parameters from deep Lake and shallow Lake were recorded. Sediment pH(6.34 ± 
1.23 and 6.56 ± 1.25, (t(286)=- 1.462,P= .07) ), electrical conductivity ( 5.48 ± 3.79 mS cm-1 and 8.03 ± 4.49 
mS cm-1, (t(286) = -5.195, P= .0001)), organic carbon( 0.57 ± 0.50 % and 0.61 ± 0.41%, (t(286) = -0.634, P= 
.26)),  phosphorus (1.14 ± 0.36 mg g-1 and 1.59 ± 1.09 mg g-1, (t(286) = -5.943, P= .0001)) and sediment 
potassium (1.93 ± 1.09 mg g-1and 2.21 ± 0.99 mg g-1, (t (286) = - 2.275, P= .01) ) respectively. Both the 
estuarine sediments were fertile with ample amounts of nutrients and microbial activity. The results of the 
present study endorsed that both the Lakes are ecologically stable. 
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1. INTRODUCTION 
 
Estuarine sediment and water are characterized by 
specific and complex physical, chemical and 
microbiological properties. These properties depend 
on and interact with each other and collectively 
contribute a unique environment to the organism. In 
an aquatic ecosystem, sediment acts as the storage 
reservoir of nutrients. The replenishment of these 
nutrients in times of need and their consequent 
removal greatly helps in the biological cycle of the 
system [1]. Such an exchange of nutrients depends 
upon the characteristics of the sediment and 
hydrographic features of the estuary.  
 
The extent of biological activity and indirectly the 
fertility of the water and also the pollution status of 
the ecosystem are indicated by the sediment. 
Organisms exert a profound effect upon sediments in 
which they live [2]. The main factors that influence 
the composition of the benthic communities are the 
substrate particles, sedimentation rate, amount of 
organic matter, and upwelling currents. In the coastal 
zones, variations of salinity, temperature, and 
dissolved oxygen in the water-sediment interface are 
also important. The most important factors 
influencing the occurrence and distribution of 
estuarine invertebrates are shore level, salinity and 
sediment texture [3]. The nutrient economy of an 
aquatic ecosystem is mainly governed by the sediment 
and their interaction with water which in turn 
determines the productivity and the distribution of 
macrobenthic organisms. The physico- chemical 
character of sediment regulates the type of food, 
feeding and other life activities of benthic forms to a 
great extent [4]. 
 
An understanding of the soil characteristics is a 
prerequisite for the assessment of the distribution of 
the macrobenthos especially the clams in the estuary. 
In the habitat, bivalve species maximises their fitness 
and survival potential by setting a specific sediment 
type within the sedimentary system. The apparent 
preference of benthic species for certain sediment 
may be due to active or passive post settlement 
dispersal. To delineate the abundance and distribution 
of benthic organisms, it is essential to have a 
comprehensive knowledge on the substratum in which 
the organisms live. 
  
Several researchers associated spatial heterogeneity of 
macrobenthos along the estuarine gradient in relation 
to salinity and sediment composition [5-7]. Sediment 
is a very important component of a water body as it 

influences the type of organisms living there [8]. The 
sediment characteristics like soil pH, organic carbon, 
phosphorus, potassium along with sediment texture 
affect the distribution and dynamics of the clams. The 
replenishment of the nutrients depends on the 
characteristics of the sediment and the hydrographic 
features of the estuary [9].  Even though the sediment 
may not form the active habitat selection criterion 
[10], it gives a measure of the correlated variables that 
can influence habitat selection [11]. Sediment type 
can be indirectly correlated to food availability 
[12,13]. The sediment acts as an indicator of the 
biological activity, fertility and pollution status of the 
ecosystem [14].  
 
Several studies showed the influence of physico-
chemical parameters of sediment and overlying water 
on the vertical distribution of the bivalves [15-22]. 
Benthic species occur in greater densities at particular 
sediment grain size, hence, sediment-animal 
relationships are considered as shortcuts for 
examining habitat suitability [23-25]. The burrowing 
bivalves are affected more by the sediment factors 
than the hydrographic factors. Hence, this study was 
carried out to identify the parameters such as pH, 
sediment texture, organic carbon and the nutrients 
present in the sediment of clam beds. A compendious 
knowledge of the habitat is a prerequisite for the 
management of stock and culture practices. 
 

2. MATERIALS AND METHODS 
 

2.1 Sediment Sampling 
 

The random sediment samples were collected from a 
depth of 20 cm at each sampling point using a 
Petersen grab dredge. Six sampling sites were fixed 
from bar-mouth to upper reaches, four samples were 
collected from each site for two years. Bivalves were 
separated from sediment samples using 5mm mesh 
sieve. The soil samples were air dried and used for the 
analysis of soil parameters. 
 

2.2 Parameters of Sediment Quality 
 

2.2.1 Sediment texture 
 
Sediment texture was analysed following pipette 
analysis [26]. The sand-silt-clay distribution was 
determined using Shepard – Ternary- Plot [27]. 
 

2.2.2 Sediment pH 
 

1:1 soil-water paste was used for pH determination. 
Digital pH meter was used for pH measurement.   
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2.2.3 Electrical conductivity 
 
The electrical conductivity of a soil sample was 
determined by electrometric method using a digital 
electrical conductivity meter. A 1:1 soil-water extract 
was prepared by mixing 20 grams of soil with 20 ml 
distilled water in a 50 ml shaking bottle. Filtered and 
electrical conductivity was measured using 
conductivity meter. 

 
2.2.4 Organic carbon 
 
Soil organic carbon was analysed following Walkley-
Black method [28]. 0.5 grams of soil was taken in a 
500 ml Erlenmeyer flask, added 10 ml potassium 
dichromate and 20 ml concentrated sulphuric acid and 
mixed rapidly and thoroughly for one minute. The 
mixture was allowed to stand for 20 minutes in a fume 
cupboard. Diluted with 250 ml distilled water, 
added10 ml phosphoric acid and allowed to cool. 
Using O-phenanthroline as indicator titrated with 0.4 
N ferrous-ammonium-sulfate. Colour change sharply 
to green indicates the end point. A blank titration was 
carried out without soil. The carbon content of the soil 
was calculated and expressed in percentage. 

 
2.2.5 Phosphorus 
 
Soil phosphorus was estimated following sodium 
bicarbonate method [29]. 2.5 g of air dried soil was 
weighed into 150 ml Erlenmeyer flask, 50 ml of 
Olsen’s reagent (0.5 M NaHCO3 Solution, pH8.5) 
and one teaspoonful of activate charcoal were added. 
The flasks were shaken for 30 minutes on the 
electrical shaker and contents filtered immediately 
through Whatman filter paper (No. 41). 5 ml of the 
filtrate was pipetted out into 25 ml of volumetric flask 
and was neutralized with 1:4 H2SO4 using 
paranitrophenol as indicator. The volume was made 
up by adding distilled water. Colour developed when 
few crystals of stannous oxalate were added. The 
solution was shaken well and intensity of blue colour 
was read in photoelectric calorimeter within 10 
minutes at wavelength of 730 to 840 µm. A blank was 
run without soil. A calibration graph of absorbance 

against phosphorus concentration was plotted and 
phosphorus content of the sediment was determined. 
 

2.2.6 Potassium 
 
Flame photometric method was used for the 
estimation of potassium in the sample soil. Five grams 
of air-dried sample was taken in 150 ml Erlenmeyer 
flask and 25 ml of 1 N ammonium acetate was added 
to the flask. The contents were shaken for 5 minutes 
on a mechanical shaker and filtered immediately 
through a dry filter paper (Whatman No.1). The 
filtrate was collected in a beaker. 5 ml of filtrate was 
diluted to 25 ml with distilled water. Atomized the 
above diluted extract to flame photometer and the 
reading was noted at 768 µm. A curve was prepared 
by running a series of standards and found out the 
quantity of potassium contained in the sediment. A 
blank is aspirated to zero the instrument. 
 

The results were subjected to statistical analyses such 
as correlation, Analysis of variance (ANOVA), 
Duncan’s Multiple Range Test (DMRT) and Principal 
Component Analysis (PCA). Student’s t-test was 
employed to analyse the differences in sediment 
variables between two estuaries. 
 

3. RESULTS 
 
Sediment texture: Comparison of two Lake systems. 
 
Differences in percentage of sediment composition in 
the clam beds of deep Lake and shallow Lake are 
delineated in (Table 1). No significant differences in 
the percentages of sediment composition between two 
estuaries were noticed during the present study. 
Shepard-Ternary-Plot depicting the sand-silt-clay 
distribution in the sediment of deep Lake system (AE) 
and shallow Lake system (KE) is presented in (Fig. 
1). In all the three seasons, sediment of sites in deep 
Lake exhibited sandy loam texture. In shallow Lake 
loamy sand texture was exhibited by sites of the upper 
reaches in all the three seasons and sites of lower 
reaches depicted sandy loam texture in the pre-
monsoon and sandy clay loam texture in other two 
seasons.  

 
Table 1. Variation in mean values of sediment textural composition (%) in Deep Lake (AE) and Shallow 

Lake (KE) during the study period 
 

Variables Location Mean SD Mean difference t - value df P - value 
Sand (%) AE 68.58 9.92 -1.21 -0.82 286 .206 

KE 69.79 14.73 
Silt (%) AE 16.47 8.66 0.39 0.40 286 .344 

KE 16.08 8.03 
Clay (%) AE 14.94 5.65 0.81 0.92 286 .179 

KE 14.13 8.99 



                DEEP LAKE   

Sites I
Sites IV

Fig. 1. Shepard-Ternary-Plot depicting the sand
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                                              SHALLOW LAKE
 

Sites I-III Lower reaches of Lake system 
Sites IV-VI Upper reaches of Lake system 

 
Plot depicting the sand-silt-clay distribution in the sediment
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Sediment variables: Comparison of two Lake 
systems. 
 
Variations in the mean values of the sediment 
variables viz., pH, electrical conductivity, organic 
carbon, phosphorus, potassium in the deep Lake and 
shallow Lake during the study period are presented in 
(Fig. 2). The mean values of sediment pH recorded 
from the deep Lake and shallow Lake were 6.34 ± 
1.23 and 6.56 ± 1.25 respectively. The statistical 
analysis showed that the differences in mean values of 
sediment pH between the Lakes were not significant 
(t(286)=- 1.462,P= .07). The mean value of sediment 
electrical conductivity recorded from the deep Lake 
and shallow Lake were 5.48 ± 3.79 mS cm-1 and 8.03 
± 4.49 mS cm-1 respectively. It was observed that the 
mean values of electrical conductivity of deep Lake 
had significant variation when compared to the mean 
value of shallow Lake (t(286) = -5.195, P= .0001). 
The mean values of organic carbon recorded in the 
deep Lake and shallow Lake were 0.57 ± 0.50 % and 
0.61 ± 0.41% respectively. The variations in mean 
values between the estuaries were not significant 
(t(286) = -0.634, P= .26). The mean value of 
phosphorus recorded from the deep Lake was 1.14 ± 
0.36 mg g-1 and that of shallow Lake was 1.59 ± 1.09 
mg g-1. The mean values of nutrient phosphorus of 
deep Lake had significant statistical difference when 

compared to the mean value of shallow Lake (t(286) = 
-5.943, P= .0001). The mean value of sediment 
potassium recorded from the deep Lake was 1.93 ± 
1.09 mg g-1and that of shallow Lake was 2.21 ± 0.99 
mg g-1. It was observed that the mean values of 
sediment potassium of deep Lake had statistically 
significant variation when compared to the mean 
value of shallow Lake (t (286) = - 2.275, P= .011). 
 

4. DISCUSSION 
 
Sediments constitute a major controlling factor in the 
ecology of estuaries. Sediments may accumulate 
contaminants in concentrations higher than those 
observed in the water column, producing negative 
effects to the benthic biota and to the organisms that 
feed on the benthos or on the sediment. According to 
[8] the sediment is a very important component of 
water body as it influences the type of organisms 
living there. The morphology, feeding and dominance 
patterns of benthic species are a function of the 
substratum type [30]. In addition, the ecological 
relationships among the benthos are pivoted on the 
characteristics of the estuarine sediments. Since 
sediment indicates the extent of biological activity 
and indirectly the quality of the overlying water, and 
the distribution of benthic organisms, an extensive 
knowledge on the sediment physico-chemical

 

 
 

Fig. 2. Variation in mean values of sediment variables in Deep Lake (AE) and Shallow Lake (KE) during 
the study period 
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characteristic is highly essential to delineate the 
abundance and distribution of clams in the estuary. 
Textural characteristics of estuarine sediments are 
strongly influenced by several factors, including 
source area composition of adjacent lands, climate, 
length and energy of sediment transport, redox 
conditions in the depositional environments [31,32]. 
 
The sediment distribution in estuaries and near shore 
regions depends to a large extent on the source and 
texture of the sediment supplied and topographic 
features of the concerned area [33]. The sediment 
within the estuary is usually quite different from the 
adjacent sea and river. The textural characteristics of 
sediments play a significant role in the distribution 
and concentration of carbon, nitrogen and phosphorus, 
both in the sediment and overlying water column.  
 
In the present study, sediment contained larger 
fractions of sand than silt and clay in both the 
estuaries studied, irrespective of the seasons. Similar 
results were reported by [34] from Adayar, Cooum 
and Ennore backwaters and [35] from Vellar estuary. 
High sand fraction in the Ashtamudi sediment was 
reported earlier by [36] and in Kayamkulam Lake by 
[37]. Higher percentage of sand than other finer 
particles in the sediment during the monsoon could be 
ascribed to the flushing of fine materials from 
estuarine region to the sea. The different combinations 
of sediment observed are mainly due to the transport 
of sediment from one place to another. The perusal of 
data on the sediment texture in the present study 
revealed that the most predominant fractions are sand 
followed by silt and clay in both the estuaries. 
 
pH of the sediment is known to control biogenic and 
abiogenic reactions and has a direct influence on the 
sediment nutrient status as well as the conditions of 
overlying water. The vertical concentration gradient 
of ions in water, which controls the benthic 
communities, is closely related to pH [38]. In the 
present study, the sediment pH remained 
predominantly acidic throughout the study period. 
The soil pH showed higher values during the pre-
monsoon and lower values during the monsoon in 
both the estuaries. Similar observation was reported 
by [39] from Ashtamudi Lake and [34] from Adayar 
estuary. All the observed sites of deep Lake exhibited 
an acidic pH throughout the study period whereas the 
sites near the bar mouth of the shallow Lake was 
alkaline in the pre-monsoon and during the remaining 
season they also exhibited an acidic pH. The drastic 
physico -chemical conditions brought in by the 
monsoon might have caused severe damages to the 
clam beds of the estuary especially in the bar mouth 
region. The decomposition of these dead clams may 
be a cause for the reduction of the sediment pH. 

Researchers such as [40,41,36] noted the sediment pH 
of Ashtamudi Lake as 3.4 to 6.1 and 4.9 to 6.7 and 2.9 
to 7.3 respectively. Lowering of pH may be due to   
exposure of relatively higher acidic subsurface basin 
soil as a consequence of monsoon turbulence and 
bottom currents [42] or the increasing organic 
pollution in the estuary [43].  
 
Electrical conductivity (EC) expresses ion contents of 
solution. Conductivity gives a clear idea of the soluble 
salts present in the soil, as it is the measure of current 
carrying capacity. Soil electrical conductivity is a 
measurement that correlates with properties of soil 
viz., texture, cation exchange capacity, organic matter 
level, salinity and sub soil characteristics. The 
electrical conductivity is a good indication of the 
amount of nutrients available in the sediment. Higher 
electrical conductivity values indicate higher amount 
of nutrients in the sediment. A good soil electrical 
conductivity will be between 0.2 mS cm-1 and 1.2 mS 
cm-1. Any soil below 0.2 mS cm-1 indicates that 
there are not enough nutrients available or the soil is 
sterile with little microbial activity. An electrical 
conductivity above 1.2 mS cm-1 indicates much high 
salts or increased salinity. Electrical conductivity 
increases as microbes are releasing more nutrients 
from soil. Thus electrical conductivity provides a              
very rapid means of obtaining a good estimate of  
total dissolved solid concentration and salinity. As 
salinity increases electrical conductivity also increases 
[44]. 
 
Electrical conductivity values were higher in the post-
monsoon and pre-monsoon periods than the monsoon 
period in both the estuaries in the present study. The 
lowering of electrical conductivity during monsoon 
may be due to dilution of soil water by rain water. 
[45] opined that the decrease in salinity in the 
monsoon may be due to the leaching of salt ions as a 
result of precipitation. In both the study areas, 
electrical conductivity values were higher in the sites 
near the bar mouth than the upper reaches of the 
estuary. This might be due to the intrusion of saline 
water from the sea. According to [46] low electrical 
conductivity values of soil is an indication of less soil 
contamination since the presence of organic matter 
and other pollutants increases soil resistivity. 
 
Organic carbon content in the sediment is derived 
from the primary production within the water body 
and also terrigenous run off [47]. The organic carbon 
provides the main energy source for heterotrophic 
organisms in the aquatic sediments [48]. An 
understanding of the organic carbon distribution and 
its impacts on other physico-chemical and biological 
parameters is a pre requisite for nutrient input and 
biological transformation of major and minor element 
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of the system. While studying the vertical and 
horizontal distribution pattern of organic carbon in the 
mangrove sediment of Cochin, [49] reported that the 
organic carbon concentration increased as particle size 
of sediment decreased. He was of the opinion that the 
total organic carbon content in the sediment has a 
major role in keeping the fertility of the soil and 
thereby flourishing the biota. According to [50] the 
sediment organic content, instead of showing a 
general pattern, varied from station to station 
depending on the nature of soil texture and 
hydrological condition. Increased organic carbon is 
associated with clay and silt sediments and high rate 
of sedimentation. An abundant supply of organic 
matter in water column and low oxygen content of 
water immediately above the bottom sediments would 
favour high organic carbon content in the bottom 
sediment [51]. 
 
In the present study, in shallow Lake, lower and 
higher values of organic carbon were observed in the 
monsoon and pre-monsoon respectively. During these 
seasons, the sites near the bar mouth recorded 
relatively low percentage of organic carbon. This 
might be due to constant flushing activity of tides 
along with the impact of waves, which remove the 
finer fraction of the sediment from the fringing area. 
Further, the sediment was mainly composed of sand 
brought in by incessant flow of fresh water during 
monsoon [52]. While the lower values of the upper 
reaches of deep Lake can be attributed to the coarse 
sand particles of the sites. In the present study, the 
high organic carbon content during post monsoon can 
be ascribed to the fine nature of the sediment (clayey 
and silty sediment) and high rate of sedimentation 
[53] and decomposition of organic matter in the area 
as opined by [54]. The increase in the organic carbon 
in the post-monsoon, recorded in the present study, 
may be due to heavy mortality of clams in the area 
due to the impact of monsoon. [55,56] were of the 
same opinion that the high nutrient loads in non-
monsoon might be due to the decomposition of 
organic matter trapped in mud. The fluctuations of the 
organic carbon in the deep Lake may be attributed to 
various reasons like temperature variations, nature of 
vegetation, rate of accumulation of dead and decaying 
plant and animal matter, topography, soil texture and 
water depth. [37] also observed similar conditions in 
Kayamkulam Lake, a shallow Lake and they opined 
that the variations in organic carbon in the estuary 
may be due to variations in the sediment texture. [57] 
in Vellar estuary observed that low values of organic 
carbon were associated with sandy sediment. This 
finding is in agreement with the present study too. 
Highly significant negative correlation was observed 
between organic carbon and sand particles in deep 
Lake. 

In shallow Lake lower values of organic carbon was 
obtained in the sites of upper reaches where sand 
particles predominated. Distribution of total organic 
carbon closely followed the distribution of sediment 
type viz., sediment low in clay content was low in 
organic carbon and as the clay content increased, the 
total organic carbon also increased [58,59]. [60] 
reported a maximum organic carbon value in Kollam 
region of Ashtamudi estuary. A relatively low 
percentage of organic carbon was delineated by [36] 
in lower reaches of Ashtamudi Lake. Similar trends 
were reflected in present study too in deep Lake. 
 
Phosphorus is one of the crucial nutrients having a 
strong bearing on the physical, chemical and 
biological processes operating in the aquatic 
environments. The increased loading of phosphorus 
can damage the functioning of the system as it leads 
to eutrophication. The increase in phosphorus in the 
coastal and estuarine sediments has earlier been 
reported by [61]. The particle size exerts a control in 
phosphorus distribution in sediments. Phosphorus 
adsorption increases with decreasing grain size [62], 
and as a result smaller sediment particles such as silt 
show more phosphorus content. The dominant role in 
the adsorption of phosphorus by estuarine silts in 
sediment is also reported by [63]. The capacity of 
sediment to retain or release phosphorus is one of the 
important factors, which influence the concentration 
of phosphorus in the overlying water. Detritus is the 
main source of phosphorus in the sediment. 
Phosphorus bounded by the shells of clams is released 
into the sediment due to the death of clams. The lower 
value of phosphorus in the monsoon was attributed to 
the leaching of phosphorus to the overlying water 
[64].  
 
In the present study, phosphorus content was lowest 
during pre-monsoon and its concentration increased in 
monsoon and reached maximum in post monsoon. 
Same trend was exhibited by both the estuaries for 
phosphorus concentration. But the variations in 
phosphorus content between the two estuaries were 
significant. There was significant variation in 
phosphorus content between sites in deep Lake. The 
sediment with fine grain size of lower reaches showed 
more phosphorus content than the upper stretches 
with large grain size. The increase in phosphorus 
content may be due to rain fall and land run off 
[65,66]. The findings of the present study were 
affirmed by these earlier research findings. The 
increased phosphorus content in monsoon and post-
monsoon might be due to the effect of south west 
monsoon and north east monsoon respectively. The 
increased phosphorus content may be due to the dead 
organic matter settling in the sediment and the 
decreased values may be due to the removal of top 
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layer of sediment by flood and sand deposition. 
Further, it was evidenced by the positive correlation 
between organic carbon and phosphorus in both the 
estuaries. [67] observed similar phosphorus level in 
Ashtamudi estuary. Studies of [68] have reported high 
phosphorus concentration in mud collected from 
Vembanad Lake during north east monsoon. Higher 
phosphorus content was observed by [69] in sediment 
of Vellar estuary during monsoon and lower during 
late summer. High phosphorus in clayey-silt type 
sediments in Mandovi estuary was reported by [70].  
 
Potassium is a dietary requirement of all organisms. It 
is highly essential for many physiological functions. 
Potassium from dead flora and fauna is often bound to 
clay minerals in sediment, before it dissolves in water. 
Potassium recorded lowest values in both the estuaries 
in post monsoon. Towards the pre-monsoon the 
values of potassium gradually increased in both the 
estuaries. During the monsoon the potassium values 
decreased in the deep Lake. But in the shallow Lake 
the maximum value of potassium was recorded in the 
monsoon in all sites. The lower values of monsoon 
may be due to dilution of estuarine water by rain 
water. Higher values of pre-monsoon may be due to 
decay of vegetation, liberating potassium. 
Observation of [71] on the distributions of potassium 
in Ashtamudi Lake underpins the findings of the 
present study.  
 

5. CONCLUSION 
 
Estuarine ecosystems are highly productive systems 
that are subject to seasonal and daily fluctuations in a 
variety of physico-chemical parameters. Sediment, 
together with the overlying water determines the 
ecology of the estuary, of this sediment being the 
prime factor since the physico-chemical properties of 
the overlying water is greatly influenced by the soil. 
In both the estuaries studied, viz. deep Lake and 
shallow Lake, sediment contained large fraction of 
sand than silt and clay. The differed combinations of 
sand observed are mainly due to the transport of 
sediment from one place to another under the 
influence of monsoon.  
 
In both the Lakes, the sediment pH remained 
predominantly acidic throughout the study period. 
The soil electrical conductivity showed that both 
estuarine sediments were fertile with ample amounts 
of nutrients and microbial activity. In both the 
estuaries, the organic carbon values were low owing 
to the predominance of sand in the substratum. The 
nutrient economy of the aquatic ecosystem was 
known to be governed by the sediment nutrient level. 
On comparing the sediment nutrient profiles of the 
two Lakes, it was evinced that the shallow Lake was 

rich in nutrients than the deep Lake. From the results 
of the present study, it can be concluded that both the 
Lakes are ecologically stable. Some paradoxical 
results obtained from the shallow Lake might be due 
to the shallowness of the estuary, when compared to 
the deep Lake. 
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