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ABSTRACT

M acrobenthic community structure of two differently polluted coastal wa-
ters of Tuticorin was studied for the period of July 2008 to June 2009. The
station | is LWDP and station |1 is Threspuram. The annual mean variance
of temperature of station | and station 11 is 37.8 and 29.4 respectively. The
distribution of benthos was higher in station 11 than station |. The species
diversity is higher at station |1 with the value of value 3.20 in the month of
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December 2008 and 2.28 in the month of March 2009 at station I. DO is
calculated in station | as4.12 and station |1 with 4.60. Station | has distin-
guished percentage of very fine sand. There aretotally 35 speciesof benthic
faunawere collected during thisstudy. Thewater temperature hasadistinct
influence on species diversity and abundance in this study.
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INTRODUCTION

Benthic zoneand thedwelling organismsaremore
important to the ecosystem of any water body. They
are great indicators of any changesthat occur in the
area. Specific speciesor speciestypes can show the
information on the status of the benthic environment!.
For instance pollution, physical and chemica distur-
bancesin the seabed etc. colliery wastesand fly ash
dumping will causethewater to turbid and coversthe
entire seabed and decrease the reduction potential of
thesubstrate, thuslowering thedensity and diversity of
the benthic organismg?¢l. Qil spills leads to entire
eradication of the benthic organisms of affected area

dueto unavailability of dissolved oxygen®. Benthic or-
ganismshaveastablelife cycleand community com-
position and therefore can often used asamonitoring
index for pollution®. Fishing gear (trawlsand dredges)
aredragged acrossthe seefloor madeanimpact through
disturbanceto benthic habitats'®. The macrobenthos
aremostly non-migrant inhabitants, and can beused as
indicesof ecological changesintheseawater environ-
ment. Thesurface deposit-feeding polychaetesand crus-
taceans commonly livein more or less permanent V-
shaped burrowsor tubeswith at least two openingsto
thesurface, whilebivavesusudly live permanently bur-
ied with their sphons extended to the surface. Benthos
playsanimportant rolein theaguatic marine ecosystem
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because of their importancein themarinefood chain.
Structurd changesin marinebenthiccommunitiescausad
by different disturbances such as organi c enrichment
and physical forces seemto berather predictableand
were followed by the models presented by Pearson
and Rosenberg? and Rhoads and Germano™. Benthic
macro faunal structural changesin relationto various
degreesof disturbanceand ontheimpact of theinterna
activity for biogeochemicd processin the sediment(*®,
The continuousoperation of thermal power plant with
aparald dischargeof therma effluent hasresulted the
poss bilitiesfor increasing thetemperature of receiving
water. Thermal effluent not only can produce adverse
effects on the coastal water but also can affect the
aguati c organisms such as planktonic community and
bottom faund**¥, Living as sedentary and sessile, the
benthic faunaarethe mgor causalities of any type of
environmental changes. Theinterrel ationship between
environmenta parametersand benthic community struc-
ture, anthropogenic impacts and modeling of the eco-
system were achieved by the benthic ecologists.

Thisstudy reportson the macro benthic fauna com-
munity of twodifferently polluted areasof Tuticorin coadt.
Water quality measurementswere also compared so
asto assesstheimpactsof existing industrial and do-
mestic pallutioninthisarea.

MATERIALSAND METHODS

Tuticorinisunder the severe pressureon pollution.
Duetothevariousindustrid establishmentsaround this
city leadsto thethreat to the biodiversity. Moreover
emerging populationincreasesthe domestic pollution
such asdischarge of sewages. TheTuticorin Therma
Power Station dischargesthermal effluent at therate of
115x 10° liters/day into the adjacent water body with
thetemperaturerange between 40 and 44°C. There is
also ahigh deposition of ash (at the rate of 4000 mt/
day)®®. Thisstudy carried over inthetwo selected ar-
easof thisGulf of Mannar marinenationa park. Station
| isthe Karapad bay wherethe Liquid Waste Discharg-
ing Point of TTPSislocated. And the Station Il isdo-
mestic sawageminglingwith thesea(Threspuram). Sta
tion| isawaysexperienced with hot water and fly ash.
Thegtation Il isexposed to the organic enrichment of
sewage waste. The above two station were polluted
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differently, station| isaffected by industrial pollution
and station |1 isaffected with domestic pollution. This
can help usto establish knowledge on effect of differ-
ent typeof pollutioninthebenthic zone.

Environmental parametersand samplesof benthic
faunawerecollected from theidentified stationsat regu-
lar monthly interva for the period of oneyear (July 2008
to June 2009). Bottom water sampleswere collected
for temperature, sdinity, pH and estimation of dissolved
oxygen concentration. Van-Veen grab (0.1 n?areg) was
used for collecting bottom faunaand sub sampleswere
also collected for sediment analysis. Thewater tem-
perature was determined using thermometer with the
accuracy of 0.5°C. Salinity and dissolved oxygen were
estimated as mentioned by Strickland & Parsong*el.
pH of thewater was measured with adigita pH meter.
The sediment particle size composition was made by
following standard procedures*”. Benthic faunawas
separated by passing the sediment through a0.5 mm
mesh seve. Theorganismsremained inthesievewere
undergonefor macrobenthic fauna analysis. Thecol-
lected faunawere preserved in 5% formalin solution
for further analysis. Speciesdiversity, population den-
Sity, evennessand richnesswere cal cul ated by follow-
ing standard methods.

RESULTSAND DISCUSSION

Environmental parameters

Theenvironmenta parametersaregivenin TABLE
1. Thetemperature of water ishigh at station1 37.8+
1.24 and station Il shows 29.4 + 2.28. Salinity was
recorded in station | and 11 34.1+ 0.63 and 34.22 +
1.12 respectively. Thedissolved oxygen cal culated from
station | was 4.09 + 0.28 and station II was 4.36 +
0.32. Therateof dissolved oxygenwashigher in sta-
tionll than station |. Thehighest pH wasrecorded sta-
tion18.1+0.14 and station IT was 8.2 +£0.2.

Sediment composition

The mean variance of sediment compositionispre-
sentedin TABLE 1. Sediment particlesize composi-
tion constitutes medium sand ranged from 18.5% (S-1)
t063.8% (S-11), fine sand ranged from 16.24% (S-1)
t059.12% (S-11) and very fine sand from 8.92 to (S
1) to 54.61% (S-1). The station Il covers high per-
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centage of medium and fine sand particles. Station |
hasdi stingui shed percentage of very finesand.

TABLE 1: Environmental physico - chemical parameter sof
thestudy area
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dermswereonly recorded in station |1. And mgjority of
gastropodswere a so recorded at station 1.

TABLE 2: M acrobenthicfaunal diver sty of thestudy area

Benthic fauna Station 1 Station 2
Environmental parameters Station 1 Station 2 Crustaceans
Temperature 38.0+1.10 28.9+2.61 Amphipods * -
Salinity 33610 3452+ 118 Balanussp "
Dissolved oxygen 4,12+ 0.392 4.60+0.23 Ic;!szga” us clibanarius N
pH 8.22+0.16 76+0.29 Peneaus semisulctus * *
Medium sand % 44.1+11.96 50.1+8.9 Scylla serrata *
(19-61.38)  (33-64.08) Polychaetes
Fine sand % 32.28+8.11  3526+9.13 Capitellids * *
(15.72 - 45.17) (22.61 - 57.19) Nerieds * *
Very fine sand % 2560+ 14.12  17.1+3.93 ;?L:’j!sids i i
(323-51.92) (8.19-2559) Anodontia edentula B .
Benthicfaunal composition and distribution Dona-- sp * *
Thedistributionsof benthic organismswereshown E?;ZZ?;‘T ;aszp . ~
inTABLE 2. Among all faunas gastropods sharesa g a¢rarium tumidum " «
remarkablepercentageinthetwo stations. Thehighest v esodesma sp x
percentage of gastropodswasfound instation [1 84%  Placenta placenta *
during themonth of October 2008. Theleast percent- ~ Semele sp *
ageof gastropodswasfoundinthestation| duringthe ~ Tellinaala - ¥
month of December 2008. Thebivalvesarethesecond ~ G2stropods .
largest group of benthos found in the samples. 34 % 233;02:: :lelt;”' osa .
was highest record inthemonth of December 2008at a,yptres extinctorium *
station I. And 10% isthe least amount composition  cajlistoma sp «
duringthemonth of March 2009 ingtationIl. Polycha  cerithidea cingulata *
etesweregiven up 11% isthehigherinthemonthof ~ Cerithidium morus *
March 2009 at station |. Lowest percentagevalueis ~ Cerithium sp - *
1%inthemonth of June2009 during station . Crusta- ~ Euchelus asper *
ceans holds highest percentage 12% during themonth ;?{rzu;' na lapponica N 3
of July 2009 in the station | and 2% was the |owest Phasiar?e”a solida .
compositionduring themonth of July 2008a stationll.  rpinociavis sp .
Echinoderm givesup 5 % during December 2008at  Trochus tentorium * *
gationll and 1 %at station 11 during June2009. There  Umbonium vestiarium * *
aretotally 35 speciesof benthicfaunawerecollected  Echinoderms
during this study. Among them Cerithidiummorus, ~ Brittle star _ - i
Euchelus asper, Trochus tentorium, Umbonium ~ Peronellalesueuri ” ’
Pentaceraster regulas -- *

vestiarium, Donax sp, Gafrarium tumidum,
Capitellids, Nerieds, Terebd lids, Baanus sp, Peneaus
semisulctus were found in both stations. Station |
harbours only 18 species of benthosduring thisstudy.
Inthat 8 specieswere presented only inthe station .
Station |1 recorded 26 speciesof benthicfaunasinthis
study. 17 no of speciesonly foundinstation I1. Echino-

* Present; --- Absent
Faunal diversity, richnessand evenness

The speciesdiversity and richnesswas cal cul ated
withtheshannon’s index and Margalef’s index respec-
tively. The speciesevennesswasa so caculated. The
speciesrichnessishigher inthestation 11 with value of
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2.11inthemonth of December 2008. Andthesameis
higheringation| withthevaueof 1.72 duringthemonth
of September 2008. Evennesswasrecorded with the
highest valueof 0.982 in station | in themonth of July
2008 andthegtation 11 holds0.92 inthemonth of March
2009. Asfar asdiversity isconcerned station |1 shows
highest value 3.20in the month of December 2008 and
thestation | giveup 2.28inthemonth of March 2009.

Thisstudy provesthat the benthic organismscan
easily be affected by environmental changessuch as
temperature, salinity and pH. Thediversity and rich-
nesswererecorded higher inthestation |1 than station
|. Thisisdueto thedischarge of thermd effluentinthe
gation|. Thedensity of benthic faunacould belargey
decreased when associ ated with theincreased tempera
turerangeof 34.0°C-37.0°C". Thediversity andrich-
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nesswererecorded higher inthe station I than station
|. Theaverageannua mean temperatureof stationl is
37.8° C, this factor may reduce the density of benthic
organismg¥. Thescarcity of thebiotareveaed theill

effectsof thefly ash depositsand turbidity coupled with
enhanced temperaturein the Bay watersof Tuticorin®,
Temperatureshowed S gnificant negativecorrdationwith
fauna density and biomasswhile speciesdiversity had
insignificant negative correl ationt®. High temperature
recorded in premonsoon season influence thedistribu-
tion of marobenthic organisms. Low temperaturere-
corded that influencesthe higher fauna density®. As
suggested by Gage and Tyler, seeped fluidsexhibit a
faunataxonomicaly Ssmilar tothat of hydrothermd vents
such astubeworms, vesicomid and mytilid bivalves,
which can use the carbon from dissolved methane
through symbiotic bacteria. High temperatureregime
candter thenormal physiological functionsof aquatic
faunaby creating stressto the organisms and thereby
affecting the popul ation densityt™. Thedissolved oxy-
genand pH didn’t play an important role in the faunal
distribution and abundance. This was reported by
Prabhadevi and Ayyakannu™. Kulai receiveslarge
quantitiesof industrid and sewage effluentsresponsible
for dteration of the ecosystem structure, the excel lent
wind driven mixing and tidal flushing keep thewaters
well aerated thusreducing the severe pollution stress
by dispersing the organic and other pollutants?. The
gpatiotempora variationsin theresultsrecorded do not
suggest that the benthi c phytomacrofaunacommunities
wereinfluenced by site specific and seasonal factors,
but by the generally degraded water quality*?. The
continuous discharge of sewagewater leadsto high at-
tribution of organic enrichment inthestation 1. This
may help to build ahigh population density. The study
clearsthoseenvironmenta criteriasuch astemperature
affectsfauna density and diversity of any water body.
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