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ABSTRACT 
 
Habitat plays an important role in the life cycle of many benthic organisms. Deposit composition 
is vital to the marine benthic organisms which provide shelter and foodstuff in the structure of 
organic matter. The macro, meio and micro fauna and flora maximum was recorded in muddy 
shores and minimum was recorded in sand beaches. Biotic and abiotic factors are directly or 
indirectly affect an organism in its environment. 
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INTRODUCTION 
 
The diversity of marine life is most obvious on the bottom where animals have adapted to a 
multitude of niches and with extremely diverse looks and behaviour. Benthic organisms macro, 
meio and micro fauna and flora play an important role in food chains  [1], including as food for 
humans and some play a critical role in the breakdown of organic matter [2] living macro, meio 
and micro fauna and flora are more sensitive to environment disturbances making them potential 
bio indicators of the changes in the water and soil environment [3,2]. Benthic animals have an 
intimate relationship with the substratum and the components, texture and chemical attributes of 
the sediment has a regulatory effect on the species that can live in any particular area [4]. For this 
reason the benthos is often use as an environmental indicator for determination of the impacts of 
pollutants, hydrologic alterations and sediment disturbance [5, 6]. Simply in very severely 
polluted and otherwise disturbed areas are benthic communities can be absent [7]. It can be 
provide information regarding the integrated effects of stress due to disturbances, if any and 
hence are good indicators of early warning of potential damage benthic fauna spatial and 
temporal distribution.  Any variation in their living environment will directly affect the 
abundance of fish and shellfishes that are important fishery resources in the coastal [8; 7; 9].  
Studies on benthos are limited (10, 7, 11-15) of Indian coastal environment. However, the 
differences in benthic organisms on a marine transect, in the coastal water zone, of a beach with 
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different kinds of sediments. The intended to compare our theoretical expectations of the 
distribution of benthic fauna influenced by changing abiotic factors. 
 

Table 1.  Checklist of species recorded in four stations 
 

S. No. 
Macrobenthos No/ m2 

Stations I II III IV 

I Polycheates     

1 Cossuridae sp. * * 4 * 

2 Neries vireins 1 * * * 

3 Pisionidae sp. * * * 123 

4 Polydora ciliate 3 * * * 

5 Tomopterus sp. * * * 7 

II Bivalves * * * * 

1 Arca veliger 4 5 * * 

2 Meretrix  meretrix 5 2 * * 

3 Meretrix casta 2 3 * * 

III Amphipoda  9 1 * 

IV I Gastropods     

1 Litorina sp. * 2 * * 

 Meiobenthos No/cm3 

V Nematoda 87 206 557 385 

VI Cumacea * * 18 * 

VII Tardigrata * * 15 * 

VIIII Ciliophora * * 8 * 

IX Ostracoda * * 24 * 

X Tanaidacea  * 1 * 

XI Oligochaeta * * 1 34 

XII Turbellaria * * 39 27 

XIII Halacaroidea * 5 18 * 

XIV Insecta * 7 * * 

XV Harpacticoid copepods     

1 Euterpina acutiferans 4 28 15 23 
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2 Macrosetella sp 2 20 9 18 

XVI Foraminiferans     

1 Textularia sp. 16 * * * 

2 Quinqueloculina sp. 28 42 * * 

3 Eponides repandus 14 44 * * 

4 Nonion depressulum 17 * * * 

5 Bolivina sp. 24 12 * * 

6 Cibicids sp. 14 * * * 

7 Rotalia translucens * 58 18 * 

8 Rotalia pulchella * 16 9 * 

9 Cornobodies sp * 28 27 * 

10 Ammonia beccari * 10 * * 

11 Oridosalis sp. * 36 * * 

12 Peneroplis pertusus * 4 * * 

13 Legena sp. * 7 * * 

14 Elphidium sp. * * 3 * 

15 Operculina sp. * * 6 * 

16 Nodellum sp. * * 30 * 

XVII Microflora     

1 Cossinodiscus sp. 26 38 132 * 

2 Pleurosigma sp. * 15 * * 

 Total 247 597 935 617 

(*absent of species) 
 

MATERIALS AND METHODS 
 
The study was carried out for one year from September 2009 to August 2010 in four station viz., 
(Station1) Chennai Merina Beach, (Station2) Karikal, (Station3) Tranquebar and (Station4) - 
Nagapattinam at Tamil nadu east coast of India. The water and sediment samples were collected 
in every month four times at all stations. A hand corer with 4.3 cm inner diameter was used to 
collect samples at all stations, sieved and retained through 0.5Mm size sieve screen for 
macrobenthos, 45 Mm sieve for meio and micro flora and preserved in 5% formalin. The animals 
were separated, counted, identified up to species level using standard references and expressed in 
No/cm3. Water and Sediment samples were nutrient analysis by adopting standard procedure of 
[16, 17]. The identification of species was referred standard references. 
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RESULTS 
 

Table 2.  Percentage composition of benthic community 
 

Group of benthic community Sts.1 % Sts.2 % Sts.3 % Sts.4 % 
Polycheates 4.0 1.6 0 0.0 4.0 0.4 130.0 21.1 
Bivalves 11.0 4.5 10.0 1.7 0 0.0 0 00 
Amphipoda 0 0.0 9.0 1.5 1.0 0.1 0 00 
Gastropods 0 0.0 2.0 0.3 0 0.0 0 00 
Nematoda 87.0 35.2 206.0 34.5 557.0 59.6 385.0 62.4 
Cumacea 0 0.0 0 0.0 18.0 1.9 0 00 
Tardigrata 0 0.0 0 0.0 15.0 1.6 0 00 
Ciliophora 0 0.0 0 0.0 8.0 0.9 0 00 
Ostracoda 0 0.0 0 0.0 24.0 2.6 0 00 
Tanaidacea 0 0.0 0 0.0 1.0 0.1 0 00 
Oligochaeta 0 0.0 0 0.0 1.0 0.1 34.0 5.5 
Turbellaria 0 0.0 0 0.0 39.0 4.2 27.0 4.4 
Halacaroidea 0 0.0 5.0 0.8 18.0 1.9 0 0.0 
Insecta 0 0.0 7.0 1.2 0 0.0 0 0.0 
Harpacticoid copepod s 6.0 2.4 48.0 8.0 24.0 2.6 41.0 6.7 
Foraminiferans 113.0 45.8 257.0 43.1 99.0 10.6 0 0.0 
Microflora 26.0 10.5 53.0 8.9 132.0 14.1 0 0.0 
Total 247.0 100.0 597.0 100 935.0 100.0 617.0 100.0 

 
Table 3: Average water quality parameters in all the station 

 
Months JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC 

Parameters Temperature 
Water 28.5 28.5 31.0 32.0 32.5 33.0 33.5 34.5 31.5 29 28.0 28.5 
Sediment 28 30 32 31.5 32.0 32.5 33.0 34 30 28 26.0 26.5 

 
Salinity 

Water 27.5 34.0 34.5 35.0 35.5 34.5 34.0 33 32 30 26.0 26.5 
Sediment 27 33 34 34.5 35 34 33 32 30 28 25.5 26.0 

 
pH 

Water 7.9 8.1 8.0 8.3 8.1 8.0 8.2 8.1 8.0 7.9 7.8 8.0 
Sediment 7.7 8 7.9 8.2 8.0 7.8 8.1 8.0 7.6 7.3 7.5 7.8 

 
Total phosphorus 

Water ( µ mole/l ) 1.63 1.49 1.71 0.98 1.58 1.25 1.76 1.98 2.57 2.34 3.71 2.89 
Sediment mg/g 1.98 1.78 2.15 1.27 1.97 1.78 2.31 2.75 2.98 3.17 4.25 3.21 

 
Total organic carbon 

Water ( µ mole/l ) 0.59 1.83 2.72 0.25 1.74 0.89 2.32 1.28 0.25 0.94 2.32 1.28 
Sediment mg/g 0.82 0.95 3.17 0.71 1.56 1.24 2.79 2.45 1.73 1.26 3.75 2.46 

 
The total number of fauna and floras are recorded in percentage composition of Foraminiferans 
(45.8%) (Textularia sp., Quinqueloqulina sp., Eponoides repandus, Nonion depressulum, 
Bolivina sp. Cibicids sp) > Microflora (10.5%) (Cosinodiscus sp) >Nematodes (35.2%) > 
Bivalves (4.5%)> Herpacticoid copepods (2.4%)> Polychaetes (1.6%) was recorded in Station 
1(Table1&2) 
  
The total number of fauna and floras are recorded in percentage composition of Foraminiferans 
(43.1%)  (Quinqueloqulina sp., Eponoides repandus, Bolivina sp Rotalia transulances.., Rotalia 
pulchella, Cornobodies sp., Ammonia beccari, Oridosalis sp., Peneroplis pertusus, Legena sp) > 
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Microflora(8.9%) (Cosinodiscus sp., Plerosigma sp) > Nematodes (34.5%)> Herpacticoid 
copepods (8%) > Bivalves (1.7%) > Amphipods (1.5%) >Insecta (1.2%)> Halacaroidea (0.8%)> 
Gastropods (0.3%) was recorded in Station 2 (Table1&2). 
  
The total number of fauna and floras are recorded in percentage composition of Nematoda 
(59.6%) > Herpacticoid copepods(41%) > Microflora (14.1%) (Cossinodiscus sp) > 
Foraminiferans(10%)   (Rotalia translucens, Rotalia pulchella, Cornobodies sp. Ammonia 
beccari. Elphidium sp.  Operculina sp.  Nodellum sp) > Turbellarians (4.2%)> Ostracoda(2.6%) 
>Cumacea(1.9%) > Halacaroidea(1.9%) >Tardigrata(1.6%)> Ciliophora(0.9%)> Polycheates 
(0.4%) > Amphipods(0.1%)  > Tanaidacea (0.1%) > Oligochaeta(0.1%)   was recorded in Station 
3 (Table1&2).  The total number of fauna and floras are recorded in percentage composition of 
Nematoda (62.4%)> Polycheates (21.1%)> Herpacticoid copepods (6.7) > Oligochaeta (5.5%)> 
Turbellaria (4.4%) was recorded in station4 (Table1&2). 
  
In the present study the maximum temperature was recorded water 32.5 and sediment 32.0 in the 
month of May and minimum was recorded water 28.0 and sediment 26.0 in the month of 
November.  Maximum salinity was recorded water 35.5 and sediment 35.0 in the month of May 
and minimum was recorded water 26.5 and sediment 25.5 in the month of November and the pH 
maximum was recorded water 8.3 and sediment 8.2 in the month of April and minimum was 
recorded water 7.8 and sediment 7.5 in the month of November. The total phosphorus maximum 
was recorded water 3.71 and sediment 4.25 in the month of November and minimum was 
recorded water 0.98 and sediment 8.2 in the month of April. Maximum total organic carbon was 
recorded water 2.32 and sediment 3.75 in the month of November and minimum was recorded 
water 0.25 and sediment 0.71 in the month of April (Table3).  
 

DISCUSSION 
  
Benthic organisms, such as macro, meio and micro fauna and flora have adapted many different 
styles that influence their exposure to sediment contaminants. Some species live on the sediment 
surface and feed in the water column, others live on the sediment surface in tubes and feed on 
detrital materials that are at the surface of the sediment or suspended in the water column. Other 
organisms live within mucous lined burrows within the sediment and obtain their food supplies 
from the surface of the sediment adjacent to the burrows [18]. The species of benthic organisms 
for which have the most information are those that value as a food source. The biology and 
habitat of benthic organisms, often to determine the causes of cycles of abundance and decline 
and to determine the impacts of pollution and habitat degradation [19]. Most benthic organisms 
have a high rate of fecundity.  A high rate of fecundity enables many species to recover from 
environmental disturbances rapidly and to colonize new habitats quickly and in high numbers. 
The spatial variability has been inferred to be related to oxygen availability, sediment structure 
and point sources of organic matter. Organic detritus are the major source of food for coastal 
benthos [8]. 
  
Sea bed composition such as sand, silt and clay, indicated a diverse nature of the benthic 
substratum along the study area [20]. Granule size is thus a vital factor determining faunal 
distribution and abundance in all environmental areas. The Grain size composition is influenced 
by many environmental factors, such as exposure to wave action, currents and the nature and 
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amount of suspended matter [21, 22]. In the present study the sand beaches (station1 & 2) occur 
only where wave action is light coarse ones where it is heavy is that, in heavy wave action, the 
smaller particles remain suspension so long that they are carried away from the beach. It can be 
providing as a habitat, food, serving as breeding grounds, resting area and nursery for a number 
of animals [23, 24]. In the open sand beaches tent to have lesser amount of organic debris from 
various sources finds its way to the beach to be a reliable source of food for certain organism. 
Since these detritus materials is often carried up and down the beach suspended in the wave wash 
rather than being deposited on the bottom, therefore, the burrowing benthic organisms clearly 
observed in higher animals for feeding [10,25, 26,13], major problems of the benthic organism 
can be destroyed and migration of inhabitant. Muddy shores (station3) are restricted to intertidal 
areas completely protected from open ocean wave activity. Muddy shores are best developed 
where there is a source of fine grained sediment particles. In these areas developed where water 
movements is minimal the slope of mud shores tends to be much flatter observed for sand 
beaches.  Organic films and bacterial composition are clearly less likely to play a role in 
attracting settlement on high energy sandy beaches, because benthic communities are permanent 
residents of the coastal and they are highly sensitive to poor water quality and sediment quality. 
The muddy shores are limited mobility of species and cannot migrate to avoid stressful 
situations, several benthic groups have been used as indicators of stress conditions, such as 
amphipods [27], cumaceans [28] and polychaetes [29].  Muddy flats (station4) tend to 
accumulate organic materials, which mean that there is an important potential food supply for the 
benthic resident organisms [3, 30]. Since wave action is essentially absent on these mudflats, 
there necessity for development of either burrowing or heavy bodies to positions, the large 
number of species possesses a wide range of responses to stressors [31] and also the predation 
and pollution problem present in coastal environments [30]. 
  
In the present study sediment inhabiting benthic community is a major role in ecosystem. Study 
on the benthos has increased considerably during recent decays and attempts have been made to 
relate standing stocks with various environmental factors.  The diversity and density of benthic 
community is high (station3) than other stations. The high faunal abundances may have also 
occurred because of organic detritus settle on sediments were a food rich environment (station3), 
this study agree with earlier study [32, 33, 34] While the quantity of organic deposition in the 
beach is not unusually high for coastal wastes, this input primarily composed of organic polluted 
and detritus, may contain an unusually could have thrived because of spatial segregation of 
meiofauna and macrofauna [35]. While Meiofauna were concentrated at the sediment water 
interface, most macrofauna were subsurface deposit feeders.  
  
The physico chemical characteristics affect distribution and growth of the benthic organisms 
[14]. Unlike predator, benthos cannot move around much so they are less able to escape the 
effects of sediment and other pollutants that diminish water quality [36, 37]. Climatic 
characteristic influences the water quality and quantity affects the benthic biodiversity. 
Temperature is one of the most important factors among the external factors which influence the 
benthic production. Increased or decreased temperatures and future changes in water currents 
may severely affect benthic life and their ability to recover from extreme climatic events.  As 
result of the increase in water temperature, since this effects the food supply of the benthic 
organisms besides its effect on its metabolism. Salinity remains one of the most important 
benthic community structuring forces [38]. Its effect on the population growth under favorable 
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environment conditions rather than from a sudden change in growth rate.  pH is a main factor of 
benthic animals life cycles [39]. Phosphorus is not toxic to benthic animals [40]. Effluent, rich in 
phosphorus, results in `eutrophication. Microbial breakdown of dead algae can cause oxygen 
deficiencies and benthic animals stress.  Benthic organisms generally have a range of TOC 
tolerance, above and below which population densities decreases. In benthic communities, it is 
generally expected that increases concentrations of TOC in sediment will result in increases 
abundance and productivity, with decreased species richness and diversity in changes to benthic 
communities structure and possibly to functions [36, 37]. 
    
Nutrients are considered as one of the most important parameters in the marine environment by 
influencing the growth, reproduction and metabolic activities of benthic organisms, therefore, the 
nutrient settle on the coastal the occurrence of bulk of rainfall during northeast monsoon and 
pollutions [41].  The monsoon season at both the stations indicated effective assimilation of 
organic loads. Abundance of benthic macro, meio and micro fauna and flora to the higher 
percentage of organic matter in the sediments [19].  The phytoplankton detritus accumulated in 
the sediments during the postmonsoon and that the benthos responded to this store of food when 
temperatures rose rapidly in the summer. By late summer the stored detritus was an exhausted 
and the benthos declined. However, the rapidly increasing sediment temperatures during this 
time may also strongly affect benthic communities [42, 43, 44]. Benthic assemblages such as 
macro, meio and micro fauna and flora impact in where pollution since wastewaters brings 
nitrogen, phosphorus and organic carbon into coastal systems, this study agree with previous 
studies [45, 46, 47]. Therefore, benthos can give us reliable information on coastal water quality.   

 
CONCLUSION 

  
The dominant benthic groups can be muddy shores are the same as these encountered on sand 
beaches.  Because of the grater amount of organic matter present in and on muddy shores and 
increased productivity due to settlement there is vastly more food available on muddy shores 
than on sand beaches. In these coastal regions close to industrial area and urban areas sediment 
acts as sink and is the greatest potential source of inorganic and organic contaminants in the 
marine environment. Anthropogenic impacts those are most destructive to benthic communities.  
In the present study benthic organisms to be highly sensitive to environmental stress due to the 
pollution and differences observed in the species abundance can be owing to the little variations 
in the physico-chemical and sediment quality of the coastal water habitat and also the weather, 
season and exposure of the shore will affect the distribution and abundance of intertidal 
organisms and hence timing of the survey is important. 
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