
Particulars Value

Number  of larvae protected by estuary ( per m2) 5.45

Average post larval content per hectare 54500

Cost of producing  shrimp larvae ( Rs. per larva) 7.80

Expected number of matured larvae harvestable

( per hectare)
6100

Value of larval protection service  ( Rs. / Ha) 475.8

Potential area of protecting the shrimp larvae in the estuary 

( Ha)
2141

Total value of shrimp larvae protection  ( Rs. / annum) 1,018,846
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Introduction
Ecosystems,Ecosystems,Ecosystems,Ecosystems, especiallyespeciallyespeciallyespecially thethethethe wetlandwetlandwetlandwetland ecosystems,ecosystems,ecosystems,ecosystems, areareareare boonboonboonboon totototo humanityhumanityhumanityhumanity

givengivengivengiven thethethethe manifoldmanifoldmanifoldmanifold servicesservicesservicesservices providedprovidedprovidedprovided bybybyby themthemthemthem.... TheTheTheThe directdirectdirectdirect useuseuseuse benefitsbenefitsbenefitsbenefits

referreferreferrefer totototo thethethethe tangibletangibletangibletangible benefitsbenefitsbenefitsbenefits accruingaccruingaccruingaccruing totototo thethethethe locallocallocallocal communitycommunitycommunitycommunity.... InInInIn

additionadditionadditionaddition totototo manymanymanymany directdirectdirectdirect useuseuseuse benefits,benefits,benefits,benefits, thesethesethesethese wetlandwetlandwetlandwetland ecosystemsecosystemsecosystemsecosystems

provideprovideprovideprovide quietquietquietquiet aaaa numbernumbernumbernumber ofofofof indirectindirectindirectindirect benefitsbenefitsbenefitsbenefits inininin thethethethe formformformform ofofofof variousvariousvariousvarious

ecologicalecologicalecologicalecological servicesservicesservicesservices whichwhichwhichwhich maymaymaymay notnotnotnot bebebebe tangibletangibletangibletangible asasasas inininin casecasecasecase ofofofof directdirectdirectdirect

benefitsbenefitsbenefitsbenefits.... PeoplePeoplePeoplePeople seldomseldomseldomseldom understandunderstandunderstandunderstand suchsuchsuchsuch kindkindkindkind ofofofof benefitsbenefitsbenefitsbenefits duedueduedue totototo lacklacklacklack

ofofofof knowledgeknowledgeknowledgeknowledge andandandand inadequateinadequateinadequateinadequate awarenessawarenessawarenessawareness aboutaboutaboutabout itititit....

AshtamudiAshtamudiAshtamudiAshtamudi estuaryestuaryestuaryestuary inininin Kerala,Kerala,Kerala,Kerala, coveringcoveringcoveringcovering anananan areaareaareaarea ofofofof aroundaroundaroundaround 6400640064006400

hectares,hectares,hectares,hectares, isisisis aaaa RAMSARRAMSARRAMSARRAMSAR sitesitesitesite designateddesignateddesignateddesignated asasasas thethethethe “wetland“wetland“wetland“wetland ofofofof

internationalinternationalinternationalinternational importance”importance”importance”importance”.... ItItItIt isisisis locatedlocatedlocatedlocated inininin thethethethe KollamKollamKollamKollam districtdistrictdistrictdistrict ofofofof

KeralaKeralaKeralaKerala statestatestatestate inininin southsouthsouthsouth IndiaIndiaIndiaIndia andandandand providesprovidesprovidesprovides forforforfor fishing,fishing,fishing,fishing, coircoircoircoir productionproductionproductionproduction

andandandand tourismtourismtourismtourism activitiesactivitiesactivitiesactivities....

Indirect benefits
TheTheTheThe estuaryestuaryestuaryestuary providesprovidesprovidesprovides manymanymanymany indirectindirectindirectindirect useuseuseuse benefitsbenefitsbenefitsbenefits totototo thethethethe locallocallocallocal

communitycommunitycommunitycommunity inininin termstermstermsterms ofofofof floodfloodfloodflood protection,protection,protection,protection, protectionprotectionprotectionprotection ofofofof thethethethe marinemarinemarinemarine

shrimpshrimpshrimpshrimp larvaelarvaelarvaelarvae duringduringduringduring thethethethe juvenilejuvenilejuvenilejuvenile stage,stage,stage,stage, carboncarboncarboncarbon sequestration,sequestration,sequestration,sequestration, etcetcetcetc....

However,However,However,However, thethethethe rolerolerolerole ofofofof AshtamudiAshtamudiAshtamudiAshtamudi estuaryestuaryestuaryestuary asasasas aaaa nurserynurserynurserynursery forforforfor thethethethe marinemarinemarinemarine TotalTotalTotalTotal biomassbiomassbiomassbiomass contentcontentcontentcontent perperperper hectarehectarehectarehectare ofofofof thethethethe 2222 mangrovemangrovemangrovemangrove speciesspeciesspeciesspecies accountedaccountedaccountedaccounted

OutOutOutOut ofofofof thethethethe totaltotaltotaltotal areaareaareaarea ofofofof thethethethe estuaryestuaryestuaryestuary onlyonlyonlyonly 2141214121412141 hectareshectareshectareshectares contributecontributecontributecontribute forforforfor thethethethe

functionfunctionfunctionfunction ofofofof shrimpshrimpshrimpshrimp larvaelarvaelarvaelarvae protectionprotectionprotectionprotection.... TheTheTheThe costcostcostcost ofofofof producingproducingproducingproducing shrimpshrimpshrimpshrimp

larvaelarvaelarvaelarvae inininin hatcherieshatcherieshatcherieshatcheries waswaswaswas estimatedestimatedestimatedestimated totototo bebebebe RsRsRsRs.... 7777....80808080 perperperper larvalarvalarvalarva.... DetailsDetailsDetailsDetails ofofofof

estimationestimationestimationestimation cancancancan bebebebe inferredinferredinferredinferred fromfromfromfrom tabletabletabletable 1111.... thethethethe totaltotaltotaltotal valuevaluevaluevalue ofofofof shrimpshrimpshrimpshrimp larvaelarvaelarvaelarvae

protectionprotectionprotectionprotection serviceserviceserviceservice offeredofferedofferedoffered bybybyby thethethethe estuaryestuaryestuaryestuary waswaswaswas foundfoundfoundfound totototo bebebebe RsRsRsRs.... 10101010....19191919 lakhslakhslakhslakhs

perperperper annumannumannumannum....

Results 

Table 1 Value of estuary in shrimp larvae protectionTable 1 Value of estuary in shrimp larvae protectionTable 1 Value of estuary in shrimp larvae protectionTable 1 Value of estuary in shrimp larvae protection

However,However,However,However, thethethethe rolerolerolerole ofofofof AshtamudiAshtamudiAshtamudiAshtamudi estuaryestuaryestuaryestuary asasasas aaaa nurserynurserynurserynursery forforforfor thethethethe marinemarinemarinemarine

shrimpshrimpshrimpshrimp larvaelarvaelarvaelarvae isisisis ofofofof utmostutmostutmostutmost economiceconomiceconomiceconomic valuevaluevaluevalue becausebecausebecausebecause ofofofof itsitsitsits effecteffecteffecteffect onononon

marinemarinemarinemarine shrimpshrimpshrimpshrimp catchcatchcatchcatch andandandand thethethethe livelihoodlivelihoodlivelihoodlivelihood ofofofof fishermenfishermenfishermenfishermen associatedassociatedassociatedassociated withwithwithwith

shrimpshrimpshrimpshrimp fisheryfisheryfisheryfishery.... TheTheTheThe adultadultadultadult shrimpsshrimpsshrimpsshrimps enterenterenterenter thethethethe estuaryestuaryestuaryestuary fromfromfromfrom seaseaseasea forforforfor

layinglayinglayinglaying eggseggseggseggs andandandand thethethethe juvenilesjuvenilesjuvenilesjuveniles hatchinghatchinghatchinghatching outoutoutout ofofofof thesethesethesethese eggseggseggseggs spendspendspendspend theirtheirtheirtheir

juvenilejuvenilejuvenilejuvenile phasephasephasephase inininin thethethethe estuaryestuaryestuaryestuary andandandand laterlaterlaterlater swimswimswimswim backbackbackback totototo thethethethe marinemarinemarinemarine

environmentenvironmentenvironmentenvironment....

CarbonCarbonCarbonCarbon sequestration,sequestration,sequestration,sequestration, bybybyby thethethethe mangrovemangrovemangrovemangrove vegetationvegetationvegetationvegetation inininin thethethethe estuary,estuary,estuary,estuary, isisisis

yetyetyetyet anotheranotheranotheranother majormajormajormajor indirectindirectindirectindirect useuseuseuse valuevaluevaluevalue providedprovidedprovidedprovided bybybyby itititit andandandand isisisis oftenoftenoftenoften

neglectedneglectedneglectedneglected bybybyby thethethethe peoplepeoplepeoplepeople asasasas wellwellwellwell asasasas policypolicypolicypolicy makersmakersmakersmakers whilewhilewhilewhile consideringconsideringconsideringconsidering

conservationconservationconservationconservation effortseffortseffortsefforts....Data 
ThereThereThereThere waswaswaswas nononono datadatadatadata orororor studystudystudystudy availableavailableavailableavailable regardingregardingregardingregarding thethethethe concentrationconcentrationconcentrationconcentration ofofofof

shrimpshrimpshrimpshrimp postpostpostpost larvaelarvaelarvaelarvae inininin AshtamudiAshtamudiAshtamudiAshtamudi estuaryestuaryestuaryestuary.... ThereforeThereforeThereforeTherefore thethethethe datadatadatadata fromfromfromfrom aaaa

studystudystudystudy conductedconductedconductedconducted inininin GoaGoaGoaGoa ((((GoswamiGoswamiGoswamiGoswami andandandand GoswamiGoswamiGoswamiGoswami,,,, 1992199219921992)))) waswaswaswas takentakentakentaken asasasas

proxyproxyproxyproxy forforforfor thethethethe concentrationconcentrationconcentrationconcentration ofofofof shrimpshrimpshrimpshrimp postpostpostpost larvaelarvaelarvaelarvae inininin AshtamudiAshtamudiAshtamudiAshtamudi

estuaryestuaryestuaryestuary.... ThisThisThisThis datadatadatadata cancancancan bebebebe comparedcomparedcomparedcompared withwithwithwith thethethethe AshtamudiAshtamudiAshtamudiAshtamudi estuaryestuaryestuaryestuary

consideringconsideringconsideringconsidering thethethethe factfactfactfact thatthatthatthat bothbothbothboth thethethethe areasareasareasareas lielielielie inininin thethethethe westwestwestwest coastcoastcoastcoast ofofofof IndiaIndiaIndiaIndia

andandandand inininin closeclosecloseclose proximityproximityproximityproximity....

DiscussionDiscussionDiscussionDiscussion withwithwithwith thethethethe scientificscientificscientificscientific expertsexpertsexpertsexperts andandandand locallocallocallocal peoplepeoplepeoplepeople revealedrevealedrevealedrevealed thatthatthatthat

AshtamudiAshtamudiAshtamudiAshtamudi estuaryestuaryestuaryestuary supportssupportssupportssupports 25252525 hectareshectareshectareshectares ofofofof mangrovemangrovemangrovemangrove vegetationvegetationvegetationvegetation

consistingconsistingconsistingconsisting ofofofof thethethethe speciesspeciesspeciesspecies AvicenniaAvicenniaAvicenniaAvicennia officinalisofficinalisofficinalisofficinalis andandandand BruguieraBruguieraBruguieraBruguiera
gymnorrhizagymnorrhizagymnorrhizagymnorrhiza....

Methodology 
TheTheTheThe valuevaluevaluevalue ofofofof shrimpshrimpshrimpshrimp larvaelarvaelarvaelarvae protectionprotectionprotectionprotection waswaswaswas estimatedestimatedestimatedestimated usingusingusingusing

replacementreplacementreplacementreplacement costcostcostcost methodmethodmethodmethod.... TheTheTheThe costcostcostcost ofofofof rearingrearingrearingrearing larvaelarvaelarvaelarvae inininin hatcherieshatcherieshatcherieshatcheries waswaswaswas

usedusedusedused asasasas thethethethe valuevaluevaluevalue ofofofof estuaryestuaryestuaryestuary inininin providingprovidingprovidingproviding thethethethe serviceserviceserviceservice....

InInInIn casecasecasecase ofofofof carboncarboncarboncarbon sequestration,sequestration,sequestration,sequestration,

TheTheTheThe averageaverageaverageaverage carboncarboncarboncarbon contentcontentcontentcontent perperperper hectarehectarehectarehectare ofofofof mangrovesmangrovesmangrovesmangroves ==== averageaverageaverageaverage

biomassbiomassbiomassbiomass xxxx 0000....5555

TheTheTheThe biomassbiomassbiomassbiomass contentcontentcontentcontent ofofofof thethethethe aboveaboveaboveabove describeddescribeddescribeddescribed mangrovemangrovemangrovemangrove speciesspeciesspeciesspecies werewerewerewere

alreadyalreadyalreadyalready estimatedestimatedestimatedestimated inininin scientificscientificscientificscientific studiesstudiesstudiesstudies ((((NameerNameerNameerNameer etaletaletaletal,,,, 1992199219921992)))) andandandand waswaswaswas

usedusedusedused inininin thisthisthisthis studystudystudystudy totototo valuevaluevaluevalue thethethethe carboncarboncarboncarbon sequestrationsequestrationsequestrationsequestration benefitbenefitbenefitbenefit providedprovidedprovidedprovided

bybybyby thethethethe estuaryestuaryestuaryestuary....

TotalTotalTotalTotal biomassbiomassbiomassbiomass contentcontentcontentcontent perperperper hectarehectarehectarehectare ofofofof thethethethe 2222 mangrovemangrovemangrovemangrove speciesspeciesspeciesspecies accountedaccountedaccountedaccounted

forforforfor 22222222....22222222 tonnestonnestonnestonnes.... TheTheTheThe carboncarboncarboncarbon contentcontentcontentcontent perperperper hectarehectarehectarehectare isisisis 11111111....11111111 tonnestonnestonnestonnes ((((50505050

percent)percent)percent)percent) .... PricePricePricePrice ofofofof carboncarboncarboncarbon waswaswaswas assignedassignedassignedassigned asasasas RsRsRsRs....820820820820 (((( equivalentequivalentequivalentequivalent ofofofof USUSUSUS $$$$20202020

perperperper tone)tone)tone)tone) asasasas estimatedestimatedestimatedestimated bybybyby FrankhauserFrankhauserFrankhauserFrankhauser ((((1994199419941994)))).... TotalTotalTotalTotal valuevaluevaluevalue ofofofof carboncarboncarboncarbon

sequesteredsequesteredsequesteredsequestered bybybyby AshtamudiAshtamudiAshtamudiAshtamudi estuaryestuaryestuaryestuary waswaswaswas estimatedestimatedestimatedestimated totototo bebebebe RsRsRsRs.... 2222....27272727 lakhslakhslakhslakhs

Table 2 Option value of Ashtamudi estuary   (Rs. Table 2 Option value of Ashtamudi estuary   (Rs. Table 2 Option value of Ashtamudi estuary   (Rs. Table 2 Option value of Ashtamudi estuary   (Rs. lakhslakhslakhslakhs))))

Conclusion  
TheTheTheThe indirectindirectindirectindirect benefitsbenefitsbenefitsbenefits offeredofferedofferedoffered bybybyby thethethethe estuaryestuaryestuaryestuary areareareare ofofofof particularparticularparticularparticular relevancerelevancerelevancerelevance andandandand

oftenoftenoftenoften neglectedneglectedneglectedneglected inininin thethethethe conservationconservationconservationconservation effortseffortseffortsefforts.... TheTheTheThe valuevaluevaluevalue ofofofof indirectindirectindirectindirect servicesservicesservicesservices

providedprovidedprovidedprovided bybybyby AshtamudiAshtamudiAshtamudiAshtamudi estuaryestuaryestuaryestuary areareareare foundfoundfoundfound totototo bebebebe significantsignificantsignificantsignificant andandandand needsneedsneedsneeds totototo bebebebe

conservedconservedconservedconserved inininin aaaa sustainablesustainablesustainablesustainable mannermannermannermanner withwithwithwith thethethethe efforteffortefforteffort ofofofof locallocallocallocal governmentgovernmentgovernmentgovernment asasasas

wellwellwellwell asasasas people’speople’speople’speople’s actionactionactionaction inininin aaaa coordinatedcoordinatedcoordinatedcoordinated waywaywayway....

Important species

Biomass content ( t / ha)

Stem wood and 

branch wood

Foliage Total 

Avicennia officinalis 17.67 3.96 21.62

Bruguiera gymnorrhiza 0.45 0.15 0.60

Total biomass ( t/ha) 22.22

Total carbon content ( t / ha ) 11.11

Value of carbon sequestration 

( Rs. / ha)
9110.20

Total value of carbon 

sequestration for Ashtamudi 

estuary ( Rs.)

2,27,755

NoteNoteNoteNote:::: PricePricePricePrice ofofofof carboncarboncarboncarbon waswaswaswas takentakentakentaken asasasas $$$$ 20202020 (Rs(Rs(Rs(Rs.... 820820820820)))) perperperper tonnetonnetonnetonne

(((( FankhauserFankhauserFankhauserFankhauser,,,, 1994199419941994))))
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