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ABSTRACT

East Kolkata wetlands, an ecologically importantriRar site in West Bengal, India include a rich dloand
faunal diversity and act as kidney of Kolkata thgbuecycling of waste water and sewage water caoma Kolkata city
through different canals. These sewage fed wetlardsthreatened by aquatic pollution, renovatioayetbpmental
activities and large scale commercial aquaculflinese wetlands which are famous for fishery adtiziteceive Pollutants
like heavy metal, sulphate, oil, grease etc. thhoeffluent of different industries like tanneryeelroplating, plastic and
dye industries of surroundings and alter the EdesysHere, the organic load of city sewage andstrial effluents are
used as nutrients for fish. During Ichthyofaunatvey 23 commonly cultured species and 14 wild feglecies are
recorded. Now few no. of fishes are in threatermutition due to aquatic pollution and economicédlys feasible fishes
are also declined due to extensive culture of mdiajor Carp. Few indigenous fishes show severgatibns of decline
over the years. Now, about four fish species ardaegered and eleven are vulnerable (CAMP report0R01
Declining ichthyofaunal diversity is destructivettee entire food chain of the wetland as well aslielihood of fisher

folks and the local people.
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INTRODUCTION

East Kolkata Wetland, vast lowland is located atera fringes of Kolkata, West Bengal, India. Eldetkata
Wetland was declared as Ramsar site dhASgust 2002 by Ramsar Convention Bureau. This &¥eistretches its area
from South 24 Parganas to North 24 Parganas djstdiacent to eastern edges of Kolkata. East KalWéetland is very
significant for use of sewage water, mainly in matture, irrigation, for wastewater aquacultureddmarboring the
biological diversity. About 600 million litre of seage and waste water is being discharged dailyhis wetland.
Besides, it also receives more than 2500 tons diagge. This wetland acts as natural sink to satid soluble wastes
which are generated by twelve million inhabitantshe city, Kolkata. This unique system where tngant of the sewage
is done, then allowed for pisciculture. This wetlas also important for its fishery activity andrisw producing about
13000 tons of fish per year. This aquatic ecosystegeives toxic and hazardous substances like heastals
(Cu, Cr, Pb etc.), sulphate, oil, grease etc thnandustrial effluents from tanneries and relatedustries, battery industry,
small electro plating, metal handicraft industréitsiated around the wetland. Agricultural land Isogresent around the

wetland. Wetland includes many biological resourttes maintain the ecological equilibrium of thestgm. Productivity
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and food chain, bio-gechemical cycle, water purification, and maintainafgxygel- carbon dioxide budget are the m
roles of the wetland. Different industrial efflusrgéspecially tannery effluent is considered asntaé sourceof aquatic
pollution. Considering the above, a survey basedkweas undertaken to evaluate the pollution loadh& wetland
Different water quality parameters were measuredifierent points of the wetland area. Our workoalscused on th
biodiversty declination in this area especiahow ichthyofaunaof the wetland faced problems due to aqt pollution

was also measured.
East Kolkata Wetland — at a Glance
e State - West Bengal
» District - Kolkata
« Co-Ordinates - 225’ to 2240’ N and 820’ to 84'35°E
* Area- 12741 hectare
»  Ownership -Govt of West Bengal and Prive
« Declared as Ramsar Wetland9" AUG 2002
e Area-12,741 hectares (Source: State Govt. rej
* Ramsar criteria - 1
 Ramsar wetland typeQG (Permanent fresh water bod
*  Number of Bheries - 264

Different Land Use Classesn East Kolkata Wetland
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Figure 1: Different Land Use Patternsin East Kolkata Wetland Area

Floral and Faunal Diversity of East Kolkata Wetland

Flora

Mainly some floating macrophytes dominate in thevesge fed ponds. Some emergent macrophytes alsenp
at the edge of wetlands which are not used forefishFrom the East Kolkata Wetland 38 species obtdirom
19 families, 62 spmes of monocot from 12 families, 3 species of fdom 3 families of aquatic plants are recor

(Majumder1965). Among planktonic diversitAnabena sp, Microcytis sp, Closterisp, Diatoma sp, Ocillatoria s)
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Phytoconis sp, Microcytis sp, Navicula sp, Syndspaare dominant. Among aquatic MacrophyteSichhornia sp,

Lemna sp, Marsilea sp, Ipomoea sp, Azolla sp, Hadsp, Pistia spare dominant. (State Government Report, 2004).
Fauna

14 aquatic,12 semi aquatic, 11 species of non egbatls, 6 aquatic and 4 semi aquatic speciespfiles,
6 species of amphibian, 40 species of fish, 20iepeaf mollusk, 26 species of insects were recotgebeet.al., (1989).
Among zooplankton rotifers likEilinia sp, Brachionus sp and Keratella,spgadocera likeMoina sp and Macrothrix sp;
copepoda likeMesocyclops sp, Cypris sic are dominant. Among benthic fauna 8 gastrapeties and 2 bivalvia are
common in distribution. Common gastropods Bellamya sp, Pila spThiara sp, Lymnea sp, Indoplanorbis apd

Lamellidens spis dominant bivalve in this wetlands. 4 fresh watgistacean are dominant in this wetland.

They areMacrobrachium lamacaei, M. rude, M. malaco(pukure chingri),Sartoriana spinigergTelo kakra)
(State Government Report 2004). Survey result tlevbat 37 species of fishes are recorded amongha¥ species are
commonly cultured and 23 species are wild speddesong cultured specie€atla catla, Labeo rohita, Cirrrhinus
mrigala, Oreochromignossambica, O. nilonticare dominant. Among wild species Aploeheilus pamrds most common

in this wetland.
MATERIALS AND METHODS

e Survey base analysis have done around East KdlKatiand (EKW) to locate different industries sied&around
the EKW and how the effluent discharged into theadig body and hamper the aquatic life of the wetla

e The various fishponds were surveyed and fish spaeere identified. A detailed survey of fish speaié the East

Kolkata Wetlands were done to record the numberadmhdance of each species for a period of twosyear

» Survey has done in the fish markets around theawedtlarea. The listed markets were Kasba, Chingagha
Anandapur. A survey has also done on the fish abiitly in the major fish landing points of Chowlzagnd

Bantala.

» During this survey base study different zooplankama mollusks are collected to identify them fromurf sites
i. Topsia, ii. Chowbaga, iii. Bantala and watecddlected from the different wetland of this area avater quality

parameters are measured in our laboratory followhegstandard methods of APHA (1998)
RESULTS AND DISCUSSIONS

East Kolkata Wetland acts as a natural sink of evastter and sludge. Huge amount of sewage and watsteis
being discharged daily in it. It also receives éaegnount of garbage. Other than this a huge lodata¥y metal released
from different industries. The vast population ptale to the generation of hazardous pollutant ikphate arising from
domestic pollution and industrial activity. This s particular relevance to Kolkata where untreagfiiients from
different factories and sewage are directly disgédrinto the East Kolkata Wetland through Bagj@hangar, Tiljala
canals. The water of these canals further mixetl witer from Dhapa dump through leaching, makingatiq pollution
around wetlands. Therefore during survey we alsmdothat different types of pollutants listed beldwable 1 were

released in EKW and pollute the whole aquatic emvirent.
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Table 1: Different Pollutants Discharged in East Kd¢kata Wetland

1 | Sewage and Waste Wate 600 million lit/day

2 | Garbage More than 2500 tones
3 | Heavy Metals Cr, Cu, Pb, Rb Etc

4 | Sulphate .

5 | Qll _

6 | Grease .

From the above table it is found that per day 6@0am litre of sewage along with waste water diaoded in the
canal which inurns drains into EKW. A large amouohtheavy metals also released in EKW through déffierindustrial

effluents. List of heavy metals are representetiénTable 2 and List of different industries areganted in Table 3.

Table 2: Different Heavy Metals Discharged from Diferent Industries

Sl. No. | Name of the Heavy Metal Name of the Industries
1 Chromium (Cr) Tannery and leather industries
2 Copper (Cu) Metal handicraft and electroplatimdpistries
3 Lead (Pb) Tannery and battery manufacturing itrohss
4 Rubidium (Rb) Painting and Dye industries

Table 3: Industries Located in East Kolkata WetlandArea

SI No Name of Industries
Tannery and leather industry
Small scale electroplating industry
Battery manufacturing industries
Metal handicraft industries

Motor servicing company

Dyeing industries

Printing and bleaching industries
Moulded rubber factory

Plastic footwear manufacturing company

OO |N|O|U|R[WIN|F

From the table 2 it is observed that tannery itrikswere the most powerful resource for East KtakWetland’s
pollution beside other industries. Chromium (Crines from illegal tanneries situated around EKW Wwhdaectly dump
their wastes to the raw sewage canal which in tireins into nearby bheri. Copper (Cu) comes into whetland from
small scale industries involved in electroplatimgl anetal handicraft manufacturing at different placound East Kolkata
Wetland.

Rubidium (Rb) comes mainly from mica that is dispd in the effluent is generated by paints usegldw sign.
Lead (Pb) comes from the battery industries. WaBtas illegal tanneries along the Basanti highwaglude tannin,

Pb and Cr discharged in fish pond and kills fish.

The study revealed that out of the above indussitiated around EKW tannery industries are resptinmost
for aquatic pollution of the wetland. Other indiesdrare also responsible more or less but it & ¢esnparison to tannery
industries. So, in our study we emphasized on tilional impact of tannery effluent in fish andt food organisms.
During the survey we also observed that untreateddry effluents were also released in the watdy by some tanneries

though most of the tannery released treated effluen

When untreated tannery effluents were releasst, rfiortality and abrupt change in water quality evirund.

Dead mollusk and other benthos in dyeing conditienfound around the bank of the wetland. As thelamelt partly
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covered with the @crophytes which might be play a vital role to miize the heavy metal pollution through absorptid

pollutants as there are many reports in this

Condition of Water Quality Parameters Testedat Different Selected Spots of East Kolkata Wetlanc

Water quality parameters were analyzed by collgcthwater sample from 3 different selected spdtEast
Kolkata Wetland to compare the variation in diffdtrparameters as well as to certain the impacbdéifant on differen

water quality parametsr The spots are divided into 3 site like Site ite SI, Site Ill and results are shown in

following tables.

Table 4: Test Report of Water: At Topsia (Site |

Sl. No Parameters Results
1 Dissolved oxygen(Mg/l) 4.6
2 pH 7.1
3 Total suspended solids(Mg/l)  156.4
4 BOD 3days(ppt) 240
5 COD(ppt) 345

Table 5: Test Report of Water: At Chowbaga (Site 1)

Sl. No Parameters Results
1 Dissolved oxygen(Mg/l) 4.0
2 Ph 7.1
3 Total suspended solids(Mg/| 188
4 BOD 3days (ppt) 390
5 COD(ppt) 562

Table 6: Test Report of Water: At Bantala (Site IIl)

Figure 2Dissolved Oxygen (mg/l) i

3 Spots of EKW

Sl. No Parameters Results
1 Dissolved oxygen(Mg/l) 4.2
2 pH 7.1
3 Total suspended solids(Mg/l) 176
4 BOD 3days (ppt) 280
5 COD (ppt) 403
Sitelll
Site M Total
N e Suspended
» i Solid
Sitel (mg/1)
0 100 200

Figure 3: Ttal Suspended Solids (mg/l) i

3 Spots of EKW
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Figure 4: BOD 3 Rys (mg/l) in 2 Spots of EKW Figure 5: COD in 3f®ts of EKW

The water parameters of three spots namely, Tofsiawbaga, Bantala studied following variation abserved
Dissolved oxygen level is gradually increasing dretio4.6 mg/l from site | to site Ill. Total suspled solids, BOD
COD are in dereasing trend from site | to lll. It might be digemore industrial effluent to the canal in sitie respect tc
other. It is also observed that during study sewgafe where the sludge were checked and only thedliform are

allowed to move forward.

Our study revealed that the pollution load is ndhimized satisfactory. A proper treatment of effitids
extremely needed. So, the pollution load in maitlamel will be minimized and the treated waste mayublized for fish

production in the vast water bodies.
List of Some Ichthyofauna of EKWwith Their Conservation Status

Table 7: Important Fish Fauna of EKW with Their Conservation Statu:

Name Conservation Statu:
e Chela cachiusHamilton Not evaluated
« Salmostoma bacailiHamilton Lower risk leastonceri
« Hypothalmichthys molitri; Bleeker Abundant
«  Amblypharyngodon mol Bleeker Lower risk leastonceri
e Esomus dandricu Hamilton Lower risk leastonceri
e Brachydanio rerioHamilton Lower risk neathreatene
e Puntius ticto Hamilton Lower risknear threatent
e Puntius cholaHamilton Vulnerable
e Mytus vittatusBloch Vulnerable
*  Ompak pabdaHamilton Endangered
+ Pangasius pancnasiusValenciennesg Vulnerable
« Notopterus notopterusPallas Threatened
» Notopterus chitalaHamilton Endangered
e Channa mauruliusHamilton Vulnerable

Our preliminary evaluation of fish fauna of the EKslkata wetlands reveals that about seven specegxotic
while 37 are endemic to this region. The local peoponsider fort-five species, as food fish artwenty-five are
ornamental or aquarium fish. Seventeen speciesudtieable while others are stocked with the incogifloodwaters fron
the rivers. About seven species biologically cdrdiguatic insects or mollusk and many are of prospe medicinavalue

(Heteropneustis fossilis Some fish are also of religious significance eTdommercially cultured Indian Major Ca
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(IMC) and the exotic carps generally give high neanteturn. Among thesLabeo rohita, Catla catla, Cirrhinus mrige

and Labeo kalbausare highly priced, Indian Major Carps whiLabeo batais a minor carp. HowevelLabeo kalbaus
occurs rarelyCyprinus carpio Ctenopharyngodon idelland Hypothalmichthys molitrixare exotic carps that are cultui
along with the Indian onem a mixed polyculture system for effective utilimam of aquatic resources. Curren

Piranha sp, an exotic fish has been also cultured whicharis ardent predator and destructive to other sg

(Daniels, 2002). Té local migratory fish arAnabasandMastacembelus armatPevi Prasad, 200¢

Figure 6: Natural \few of East Kolkata Wetlanc Figure 7: Sewag€ollecting Channe

it P

Figure 8: Factories antHousing besides Wetland Figure 9: SolidWastes Dumpbesides Canal

Figure 10: EffluenDirectly Dischargec Figure 11: Polluted W&tland with
inGanal Industrial Effluents
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CONCLUSIONS

It is concluded that this wetland area and its Wity is seriously affected by pollution. Dedlig
ichthyofaunal diversity is destructive to the emtiood chain of the wet land. Thus, local as welh@gratory birds which
were attraction of this area are in declining ctindi at present. Thus, Moreover, it also pessicadiy affects the
livelihood of fisher folk and local people. So, pes Management practices as well as precautionagsures are urgently

needed.

During present study in this survey, all the vasiaaof East Kolkata Wetland is not covered. In ptdecontrol
the pollution load certain aquatic plants can bedug\ detail study in this line is under proces®valuate the effect of

pollutants on fish and fish food organisms and messfor its control.
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