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Abstract: To know the rate of sediementation and eutrophication processes in the Pulicat lagoon,a short core with a length of 1m is 

retrieved from the lake and subsampled in to 35 subsamples with  an interval of 3cm each. All the samples are subjected to standard 

microplaeontological techniques to the study. The study area consists of 35 species belonging to 35 genera, 25 families, 3suborder, 2 

subclasses and 2 classes have been identified throughout the core. Grammatophora oceanica Cocconies heteroidea, Opephora swartzii, 

Mastogloia baldjikiana, Petroneis marina and Tryblionella hungarica were the abundant species and Nitzschia palea as well as 

Nitzschia sigma are least present in the entire core.  On the basis of textural analysis, a litholog is prepared and divided into three zones 

i.e, Zone I, Zone II and Zone III from bottom to top. Zone I and Zone III are dominated by sand which indicates the higher energy 

condition and Zone II shows the calm environment. Zone II showing the dominance of clayey sand, may be due the distribution of 

mangrove during this period of deposition of sediments. Organic matter is relatively less, it may be because of higher accumulation of 

sand particle which are carried out by the river in to the lagoon. Deposition of sand in the lagoon favours the significant growth of 

diatom. 
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1. Introduction 
 

Diatoms are universally distributed in all types of aquatic 

environment with others being endemic to specific regions 

(Potapova and Charles, 2002). They are very sensitive to 

changes in the salt content of water and can be used as 

indicator of the degree of salinity. Diatoms are especially 

good indicators of the environmental integrity of lotic 

ecosystem and they multiply rapidly, maintaining a dynamic 

population of varying size depending on the prevailing 

environmental conditions. Diatoms are the most species rich 

group of algae with tens of thousands of species (Mann, 

1999). Round(1993) states that there are currently over 260 

genera of living diatoms with over 100,000 species. Till date 

a total number of 173 species of diatoms belonging to 24 

genera have been reported from various regions of India 

(Gandhi 1953; Gandhi 1956, 1959, 1967; Sarode & Kamat 

1979, 1983), however, all these work have been confined to 

certain specific localities of western and southern India, e.g. 

Maharashtra, Gujarat and Karnataka states. 

 

2. Study Area 
 

The Pulicat lake, locally known as Pralaya Kaveri or Kaveri 

and also “Palaverkadu‟‟ (Tamil ) is a vast coastal lagoon, 

spreading over the southern Nellore District of A.P. and the 

northern fringe of Chengalput District of Tamil Nadu.  

 

The length of the lake at its maximum is about 59 Km. The 

width varies from 0.2 Km to 17.5 Km. The area covered by 

the lake 8459.24 sq. Km. The lake is located in between13° 

24' to 13° 43' N latitude and 80° 03' to 80° 18' E longitudes. 

Its area under full submergence is about 459 sq. Km. of 

which about 6 sq. Km is in Tamil Nadu, on its eastern border 

there is elongated sand spit by name Srihari which separates 

the lake from Bay of Bengal.  

 

The lake is shallow sloping north to south and west to east. 

The average depth of water in the lake is little over one 

meter. The total run off from the fresh water sources is 

estimated at 3,02,542 cubic meters. There would be sea 

water entering during high tides and out-flow of lake water 

takes place during the low tides and floods.  

 

The lake is fed by rivers like Swarnamukhi, Kalangi, 

Royyalakaluva, Kalleru and Arani, but human interventions 

on their upstream resulted in almost nil in-flows into the 

lake. When Buckingham Canal passing between the lake and 

sand spit was active, some in flows were taking place from 

River Swarnamukhi and River Ennuru. But, now it is choked 

due to silting over long reaches. There are some unnamed 

streams between Nayudupeta and Arambakkam, which end 

up in the Pulicat Lake.  

 

The sea water enters the lake through the ebb and tide of the 

sea by four routes called gateways (1) Pamanjeri (2) 

Vepenjeri (3) Pulin Jeri (4) Nakkala doruvu. The lake 

empties its freshest into Bay of Bengal, through its mouths, 

one each on either side of the sand spit. The one lying in the 

southeast corner of the lake is a regular one, while the other 

at the north-eastern point is an occasional one.  
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Figure 1: Location Map of Study Area 

 

3. Materials and Methods 
 

To study the geochemical processes and anthropogenic 

influences on  the diatoms as well as sediments of the 

Pulicat Lake, one core sample of 1m length ( latitude 

13
o
24‟56”N and 80

o
17„26”E) has been collected (Fig.1). 

This core is sub-sampled at 3 cm interval.  All the 35 

sediment samples obtained (PKL1-PKL35) were subjected 

to standard micropaleontological techniques and various 

sedimentological techniques so as to record the occurrence 

of diatoms and to know the nature of the collected sediment 

samples.  

 

Organic matter in the sediment samples were determined by 

adopting a methodology suggested by Piper (1947), 

Gaudette et al (1974) Walkey-Black method (1974), adopted 

and modified from ML combination of sieving and pipette 

procedure, the latter in accordance with Krumbein and 

Pettijhon (1938). Trilinear plots were prepared and 

description has been given based on Trefethen‟s (1950) 

textural nomenclature. 

 

For the diatom analysis, 5gm sample from each interval of 

sample was taken .These sediments were treated with 10% 

HCl to remove calcium carbonate and washed several times 

with distilled water. Afterward‟s the sample was boiled in 

30% (15 mins) H2O2 in order to digest the organic matter, 

the samples were washed several times with distilled water. 

Finally the samples were ready to make permanent 

microscope slide (Batterbee , 1986).The percentage of the 

diatom has been calculated by given formula. 

 

Daitom% = Diatom present in each sample/Total diatoms in 

all samples*100 

 

 

 

 

 

 

Table 1: Trace element concentration, Diatom% and Sand-

silt-clay ratio of the Pulicat Lake 

 
Values in % 

Sample No Diatom% Organic Matter% Sand% Silt% Clay% 

PKL1 31.26 2.16 92.76 7.172 0.068 

PKL2 12.72 0.1 90.02 9.892 0.088 

PKL3 5.00 1.23 86.76 0.38 12.86 

PKL4 4.91 1.13 83.8 0.44 15.76 

PKL5 2.86 1.24 86.82 0.34 12.84 

PKL6 6.72 1.34 80.98 0.38 18.64 

PKL7 6.36 1.44 79.62 0.4 19.98 

PKL8 6.27 2.06 83.22 9.42 7.36 

PKL9 1.68 0.92 83.8 0.52 15.68 

PKL10 1.82 1.75 79.34 0.48 20.18 

PKL11 0.41 1.24 84.08 0.44 15.48 

PKL12 0.73 1.96 78.64 0.36 21 

PKL13 0.36 1.23 89.4 6.78 3.82 

PKL14 0.77 1.23 79.46 0.46 20.08 

PKL15 1.45 1.85 76.3 0.54 23.16 

PKL16 0.77 1.85 83.7 13 3.3 

PKL17 0.50 1.85 78.06 16.98 4.96 

PKL18 0.41 1.96 62.26 7.56 30.18 

PKL19 3.13 1.33 68.74 0.56 30.7 

PKL20 1.04 0.72 70.66 0.56 28.78 

PKL21 0.50 0.2 69.22 0.56 30.22 

PKL22 1.27 0.2 41.84 0.6 57.56 

PKL23 1.50 0.03 43.74 0.58 55.68 

PKL24 1.50 1.13 59.48 0.54 39.98 

PKL25 1.23 0.72 80.06 0.58 
 

PKL26 2.82 1.03 94.76 0.58 4.66 

PKL27 1.18 0.72 87.28 0.56 12.16 

PKL28 0.23 0.82 89.54 0.52 9.94 

PKL29 0.27 0.4 91.54 0.26 8.2 

PKL30 0.05 1.1 92.48 0.5 7.02 

PKL31 0.09 1.1 81.98 0.56 17.46 

PKL32 0.05 1.03 91.76 0.56 7.68 

PKL33 0.05 0.51 88.76 0.56 10.68 

PKL34 0.05 0.61 92.04 0.32 7.64 

PKL35 0.05 0.51 80.32 0.12 19.56 

Max 31.36 2.16 94.76 16.98 57.56 

Min 0 0.03 41.84 0.12 0.068 

Average 
 

1.11 80.09 2.40 17.51 
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Figure 2: Trilinear plot of Sand-Silt-Clay ratio of Pulicat Lake, Tamil Nadu 

 

 
Figure 3: Comparison between Diatom and sedimentological parameters of the Pulicat Lake, Tamil Nadu 

 

4. Results and Discussion 
 

Sediment Characteristics 

Grain size parameters had been used to characterize the 

sediments in the shelf environment (Nittrouer, 1983, 1984); 

moreover, the bottom topography of any modern 

environment is affected by the distribution and transport 

processes of the sediments present in the area (McCave, 

1972). According to Koldijk (1968), analyses of textural 

parameters are indicators of the environmental condition as 

they are environmental sensitive. To establish geochemical 

processes and anthropogenic activity which influences the 

diatoms as well as the sediments in the lake, we have studied 

the core sediment sample from the Pulicat lake and it is 

found that most of the sediment samples fall in the region of 

sand and then in clayey sand (Fig.2). The results of textural 

analysis of core is presented in the Table 1. The average 

percentage of sand in this core has: 80.092%, silt-2.401% 

and clay-17.506%. On the basis of textural analysis a 

litholog  prepared and divided into three zones i.e., Zone I, 

Zone II and Zone III from bottom to top. Zone I and Zone III 

are dominated by sand which indicates the higher energy 

condition of deposition and Zone II shows the fine grained 

clay deposited under the calm environment. Zone II showing 

the dominance of clayey sand, it may be due the Mangrove 

distribution during the period in the area and apparently this 

litholog has compared with the Diatom% as well as trace 

elements as shown in the Table 1 and Figures 3. 

 

There are three conditions which are favorable for the 

deposition of organic matter in lake sediments are, an 

abundant supply of organic matter, a relatively fast 

accumulation of organic material particularly fine grains and 

a small supply of oxygen to the waters in contact with 

sediments (Sverdrup et al. 1942). On the basis of this, 

Hussain et al. (2012) has carried out the comparative study 
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of Pulicat Lake and  off Palar basin and found that the 

organic matter for  surface sediments ranges from 0.04 to 

0.69% and 0.19 to 1.26% respectively which favors the 

maximum population of microfauna which depends mostly 

on phytoplankton. Organic matter is relatively less, may be 

because of higher accumulation of sand particle which are 

carried out by the river in to the lagoon. 

 

Diatom Analysis 

The study area consist of 35 species belonging to 35 genera, 

25 families,  3 orders, 2 subclasses and 2 classes have been 

identified throughout the core. Grammatophora oceanica 

Ehrenberg, Cocconies heteroidea Hantzsch, Opephora 

swartzii (Grunow) Petit, Mastogloia baldjikiana Grunow, 

Petroneis marina (Ralfs in Pritchard) D.G.Mann and 

Tryblionella hungarica (Grunow) Frenguelli were the 

abundant species throughout the core (Fig.5 and Fig.6). For 

the study of sorting out the geochemical processes and 

anthropogenic influences involved in the diatoms, the 

abundant species present in the core have been selected. 

 

Cocconies heteroidea Hantzsch is a marine diatom (Suzuki 

et al. 2001). The proportion of the Cocconies heteroidea is 

increased in the surface of the lake (Zone III) i.e., top 

portion of the core from the 0-3 cm depth. It indicates 

salinity is more (i.e., seawater input is increased) and 

oligotrophic condition. 

 

Grammatophora oceanica Ehrenberg  is a brackish to  

marine species (Ehrenberg,1840) begins  to increase at about 

the 84-3 cm sample from  Zone I to Zone III i.e., from 

bottom to top, and reach near their highest levels at 6 cm 

depth which indicates the oligotrophic condition. 

 

Opephora swartzii (Grunow) Petit is a fresh to brackish 

water benthic form of the lower estuary (John, 2012) found 

in the Pulicat lake may be transported by rivers. 

 

Mastogloia baldjikiana is a marine, oligotrophic diatom 

species. According to Robler (2006) Mastogloia sp. 

indicates the transgression in the Western Baltic Sea i.e., 

increased in the inflow of saline water. 

Petroneis marina (Ralfs in Pritchard) D. G. Mann is a 

marine species growing in the sea. 

 

Tryblionella hungarica (Grunow) Frenguelli is a fresh and 

brackish waters, hypertrophic floating or freely motile 

species (Frenguelli, 1942).  Zone I is dominated by 

Tryblionella hungarica (Grunow). The abundance of species 

found from (bottom) 81cm to 51cm (top) depth, after that 

there is no Tryblionella species occur in the core. This 

indicates the low salinity as compared to the Top most 

portion of the core i.e., Zone III. 

 

Nitzschia palea (Kütz.) W. Smith and Nitzschia sigma 

(Kütz.) W. Smith are least present in the core but the 

presence of these organic pollution tolerant species in the 

uppermost part of the Zone III may be due to the sewage 

effluent in the Pulicat Lake. 

 

 

 
Figure 5: Abundance of Diatom species in % in Pulicat Lake, Tamil Nadu 
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Figure 5: a) Cocconies heteroidea Hantzsch b) Mastogloia baldjikiana Grunow c) Opephora swartzii (Grunow)Petit d) 

Tryblionella hungarica (Grunow) Frenguelli e) Nitzschia sigma (Kütz.)W.Smith  f) Petroneis marina (Ralfs in Pritchard 

D.G.Mann g) Grammatophora oceanica Ehrenbergh h) Nitzschia palea (Kütz.)W.Smith 
 

5. Conclusion 
 

Deposition of sand in the lagoon favours the significant 

growth of diatom. Siltation and periodic closure of the bar 

mouth due to the dynamic process of sediment transport has 

caused reduction of size and seasonal closure of the mouth 

of the lake has reduced fresh sea-water exchange and made 

the lake shallow and turbid.  

 

The results of the present study suggest that, the diatoms 

species in the core of Pulicat lake was dominated by the 

brackish water species at the Zone I which indicates the 

hypertrophic status and marine diatom species at Zone III 

which indicates the oligotrophic status of the lake. These 

marine as well as brackish water diatoms species also show 

their tolerance towards pollutant which is caused by the 

anthropogenic activity. 
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