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Estuarine Fisheries Management 

- Options & Strategies 

1. INTRODUCTION 

India ha. s Ion:: .ua\:linr nt i5il(l km with an r~xc lus~ \c  ru>ni,nm. Ion? [Ci:Z) ut 
2.iIliXlt) hm Iiich account5 for hl",, (it tile total land drea ot ihr  c<,untrv The 
iuuntr! lhai i4 rndlur. 14 nieriium and 162 mlnor rlicrs. dralnlng 3 I2 X 111' hm- 
~ r t  catchnlrnt 'lrre and in the bargain d~scharj ir  1645 km ot fre.hvi,~tt,r intc tliv 
5t.a through tarlou.; estunrlc. Among the major ri\,i3rs (;ang& Mahanadl, 
Cudavnr~,  KrlsIin,l C.iuicrl ( t a i t  Coast) and Narmada, T,ipti, hlanduv~, Z u d r ~  
[b'icst coast) art. muit prominent, tormrng li~jihly prnductl\,c r i tudrlnt~ Eytcmi,  
ebprc~dll\ In rclatlun to tisherlcs Thc biolng~cal Intcgrlt? and t ~ i h c r ~ e i i r t  varlc~ui 
cstuarles irt t h ~ ~  countrv dre, rather on a declin~ng ,prcc, due, to irailoui man- 
l n d ~ ~ c c d  nctri~tli', ljhr r lwr  ial1i.y rnodltlcatruni and durnplng rli n.aitci Thc 
rrsultant Impact iosi ot bl(~d~vervt! and t ~ i h  itilck coniequently. rrodlng the, 
11i.cl1hood iuppurt  ot thc t r ad~ t~ona l  t~chers to o largc extent, bi,iidi.\ at t i ,ct~ng 
othrr ecol<ig~cal ir,rvlce\ 

Estuanrs a r t  an nnyortant and dlst~nct  iornponcnt (if thr  ioastal Iandscapt. wlth 
hlghlv complcr ~iv.vstemi,  \ a r ) ing  phviicil-chrm~cdi propt,rtii,\ dnd h~gh ly  
drvrrsr flor.aand fdund Eqtuarlo arr ,>fiiifferc~lt , h a p , i , ~ n d  ilzi.. and arc hnirwn 
bv dltirrrnt name., ruth a5'r :~,er  mouth', ' h a w ,  l agoon i  , 'harbriuri  ur ',nlt*:i' 

Estuarlrs hrlni: a d v n a m ~ c  system p r o v ~ d r  d ~ ~ r r i e  hahlt.lts fur the p r i , l~ tc r .~ t~on  - .  
oi dist~nctly d i i c r i e  biota, but ~n the tacc r)t ~ncr ra i rd  anthrripr~genii actl\ltlri, 
r c ~ l t a n t  imbalanrcr at varlouc truphli le\rlr, leading to lus, ot ccoli~ji~ca! wrx Ices 
and blodlvers~ty, have hccilme the hallmark In dll mo\t all estuarine t.al*bctcms 
of the coun ty .  Even so, the paradox 1s that estuarlca are extremely cxplinted 
ecocy\tems, due  to their proxlmltv to malor civ1l17at~on throughout the, ~ l o b r .  . . 
~vi&ntly,  therefore, ~u l t ab le  policv gu id r l~nc i  IS thr  Imperatlv&rrd of the hour 
for the rational management of estuarine resources, including the fisher): which 
are incldentallv not availablr In the i n d ~ a n  contekt In the backdron of t h ~ s  eao  

L ,  , 
an  effort has been made here tu propose a set of gu~dellnes and actlon plans, 
hawd un the exwriences gained at CIFRl during the last f~ f ty  years ui  continued 



research In different estudries 01 t h ~  CuuntiY for the effective management of 
estuarine envlronrnent, esperiallj In the hsherie, i.i>ntrxt to India. 

2. ISSUES AND CHALLENGES FOR ESTUARINE ENVIRONMENT & FISH- 
ERIES 

No other mland Liatrr ha, 1'ct.n u*.d tlr ai)lisrd rniirr than the estuarles. Being 
the finest natural harbours. supporting a number of commercial activities and 
h~ghly rich in biodiversity the! arr cxpli,ltrd ~ontlnuously for address~ng the 
livelihood concerns, especially to1 the rlparian trad~tlonal fishers. In recent times, 
however, must of the estuanes ot the world, including India, have been degraded 
enormously due to increased man-induced actli,ltlea, such as dumping of 
composite c ~ t y  wastes, both llquld and solid, together wtth an over-explo~tation 
of harvestable biot~c commun~ties llke f ~ r h ,  ieddlng to cons~derable ecological 
~rnbalances. Regulated freshwater supply due tu the construction of dams, 
barrages and other clvil structures dcross river systems has also impacted the 
estuarineenvironment, including the fiaherp The anadromoua and catadromous 
fish species have been the worst victim5 duc to hydraulicalteratwns The natural 
fishery of the estuaries is under severe stress, caualng almost ~rreversible loss of 
l~velihood support to traditional fishers. 

Presently, the estuarles of the u,orld, including Ind~a, are facing a number of 
problems. However, the most glaring problems, which need to be addressed on 
a priority basis are: . Lcck of effective pianninx and coordinafion amon8 !he siakehoiders in the 

rmplemeniatlori of mana~cmen! proiorois . Lackofadeqiiafe xnowlcdgc on ecologicni pririripi~s a6 uleii as on the management 
of resources . Ncgl~gibkor very lo~oiearl ufau~arrriessuni~~l~,y lhr targi'tgroups on tkesusta~nable 
use of resources and conservatiori uf~stuaririe cniilroumcn! and b~odiversity. 

A number of issues and challenges are inherently associated w ~ t h  these nagging 
problems of estuaries in India. The spec~iic issues which have affected the 
estuarine environment in the country are: 

WATER FLOW 

m Changes in water flow in various estuanes, either far in excess or much 
lower than required (e.g., Hooghly, Narmada, Knshna, Godavari, Pulicat 
etc.) 



8 Modiiications of the estuarine catchments (e.g Most oi the estuaries) 

r POLLUTION & WATER QUALITY 

m Pollution through ~ndust r~es  and combined clty sewage (e.g., all the 
estuaries) 

r RECREATION AND TOURISM 

m Recreational boating (e g., Hooghlp WB; Chllika, Orriia) 

8 Recreational fishing k g . ,  Chillka) 

8 Navigdtlon (e g., Hooghly) 

r PORTS & SHIPPING 

m Dredqing (e.g., Hooghly) 

8 Shipping (r g., Haoghly) 

LANDUSE 

m Expansion oi urban and rural irttlements (e.g, Hooghl)~, WB, Krlshna, 
Cauvrri, I'ulicat, TK) 

m Marinas, groynes, land reclamation and other structures (e.g., Hooghly, 
Pulicat) 

8 M~ning & Industries (e.g., Hooglily, M'B, Zuari, Goa) 

m Agricul*nre (e.g., all the Estuaries) 

8 Dumplng of solid wastes (e g all the estuanes) 

r COMMERCIAL FISHING & AQUACUITLRE 

8 Over exploitation of target fish stock due to increased demand (e.g., all 
the estuaries) 

m Reclalming the fringed areas for intenswe aquaculture in pens (Ghertcs), 
obstructing the migratory routes of f ~ s h  and prawn recruitment (e.g., 
Ctulika, Pulicat) 

I Polluting the environment through feeding of stocked iish and prawn 
in pens (Chilika) 

8 Destruction of biodiversity through prawn seed collection and operation 
of small-meshed nets (e.g., Hooghly, Chihka, Pulicat) 
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CLIMATE CHANGE 

Submrrgt$nce of catchment arras duc  to rlsc tn watcr icrel (e.g., all the 
major estnarlrr) 

m C h a n ~ r  In h t o d ~ v t . r s ~ t v  p roh ie ,  a f f e c t i n g  t h e  prclductton a n d  
product,\ it? (c.g., nli malor thc i,.tuar~t,i) 

3. A HEALTHY ESTUARY 

A health? estuary iu t>pnr t~  a host of piant, dnd ,inlm,ll\ It i tunms and recycles 
nutrients. trap5 ~ed tment  and formi. a buffer betwwn coshtdl catchments and 
the marine environment. It alsu absarbs, traps and dc tox~f~cs  poliulanls, dcttng 
as a natural water flltcr When all cucll processes remaw tunctional an estuary IS 
considered ti, be in hcaith!. qtate 

Estuar~es support d ~ \ e r s e  habitats, such nr mangroves, salt msr\hu*, sea-grasi, 
mudflats etc Each habitat has its uwn cliaractcnsltci and specif~c tuncilnns to 
keep an estuarine system healthy (Table 1). Better ~lnderstandinfi of such critprla 
helps in setttng priorlttrs for the management oi estuar~ea.  

Table 1: Criteria for healthy habitats of estuaries 

ilangrow' \ I a n g r u v e  ihuvld haie trw Ildr i x r h d r a i  good drnlnagr and cnilugh 
\pair to allo* for can\tal rrtrenl 

'4vludflut\ \ludftatr ihuuld hair resular t~dnl rncliange ta\ournhb lo dcpendenl 
p,~puirt>on of orginlim,, wrh a\ ~nrcrti,hrate\ and hlrds 

Op.n.watci Open.watcr hlbltitr~lho~ld hilit tree trum u r ~ l t h n  permii~~blei~m~tof 
pollunan and ~rbldili 

Spa.grass Scs.grarr rommunlllci mradc?ur ihavld h i  rtahli alth regard to 
drpndrnt populilhon of organlirns 

Dladromui fish spectea Themigratoryf!sh rpoei, bothanadrumuiand ratadromui, rhould haw 

harrle i r e  movement for h r e e d l n ~  recrultmenl and feeding purpows 
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4. WHY ARE ESTUARIES IMPORTANT? 

Estuaries are highly complex, but very productive ecosystems ul th  a larger 
economic, social and environmental sign~ficance. They are one of the finest 
nurseries and breeding grounds for a number of commercially as usell as 
ecologically important species of fish, prawn and other organisms like crabs, 
dolphins and alligators. The Ind~an estuaries are known to support fisheries of 
stocks like hilsa, mullets, prawns, crabs etc, with high market demand, fetching 
good return to the hshers, Many estuaries of the country, including the famed 
Sunderbans of Hooghly estuarine system, also support denqe mangrove forest, 
which not only have great ecological significance, but also provide lir~eiihood 
support to a sizeable section of the population in terms of timber, fuel, honey 
and other by-products. 

Estuaries being highly productive ecosystems provide useful goods and services 
to the community such as water resources, sheltered anchorages and fish 
nursenes. It may be extremely difficult to est~mate the total contribution of 
estuaries tu India's economy m monetary terms. Yet, there are some measurable 
and important economic indicators, for a first hand assessment of the commercial 
fisheries, navigation and others. To ensure that the estuaries continue to provide 
our luture needs, effecthve management IS essential to malntain the ecosystem In 
a healthy state with all the utilie functions in place. 

The environmental, social and econom~c values of Indian estuaries could be 
summarized as under: 

ENVIRONMENTAL VALUES 

a Water quality regulation and groundwater recharge : estuaries act as 
natural water filtersbesides recharging groundwater supplies in the coastal 
areas. 

w Habitat, breeding and nursery grounds for plants and animals : estuaries 
are essential to the survival of many plants and animals. They provide 
habitats for fish, birds and other wildlife serving as the essential feeding 
and breedlng grounds Many types of fin and shellfish, crustaceans and 
other marine animals rely on the sheltered waters as protected places to 
breed and lay their eggs. 

Biological productivity : Biologically, estuaries have been described as 
one of highly productive areas In the world. With high nutrient levels and 
generally sheltered waters, estuaries provide ideal environments for 
breeding and feeding of a number of fish and other animals. 
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SOCIAL VALUES 

Community aalues : Gencrall): estuaries are popular and most prrtrrred 
resident~al locations and oftcn serve as focal polnts for communitv 
actil'ltles 

Indigenous ~ralurs: ectuarlei are thr Important ~ndlgmous cultural sltes 

Recreation zralues : iishtng, boatmg, huntmg, blrd watchmg and camping 
arc all undertaken In ratuarlci. The Chilikd IS a renowned eco-tourism 
iite, popular w t h  fishurs dirlphln watchr i  and bird wdtcher?. 

Knowledge/Resrarch values : Thr estuarlcs and the11 aasuclated riparian 
habitats arc the excellent site, for rlch blndiversity and cumplch hab~tats, 
whlch offer tremendoui opportunlt~eq tor rculagists, Ilmnolopsts, 
biologists and f~rherles sclentlsts to understand and study various facets 
of ecological as wcll as production functions. 

ECONOMIC VALUES 

Commercial fishing : rstuarlcs are esiential and indlspenqable arras for 
many commercially Important i ~ r h  and crustarcans, which contribute 
considerably to the South Australian economy 

Ports and harbours : estuaries are often the sites of ports and harbours, 
v~tal for sh~pplng, traniport and ~ndus t ry  Port Adela~de and Port Pirie are 
two slgn~ficant ports bullt upon estuarrcs. The cultural and historical 
featurea also >dpport a growing tourlsm industry 

Tourism : many tourism and ccotourism lndustr~es In South Australia are 
located in eshlarine areas 

Agriculture, aquaculture and industry : in some areas of South Australla, 
estuaner support agriculture, aquaculture and other industry activltie~. 
Power stahons In the Port Adelaide estuary, for example, use estuarine 
water for cooling. 

Storm and erosion protection : estuaries pro~zide protection to life and 
property by acting as natural buffers to water erosion from both the land 
and the sea. 

Ev~dentiy, in view of high economic, social and environmental values, the 
estuaries deserve adequate attention and rahonal management for protechng 
the util~ty funct~ons associated with these systems 
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5. ESTUARINE RESOURCES OF INDIA 

The lnd~an coastl~nc 1s more than 7300 km In length wtth an exclus~re economlc 
Lone of2.015 X Io'km that accounts fur hi'!,, of the total land area The country 
commands a distlnct poslt~on wlth more than 53 cstuarlrs, located on the East 
and West cuasts (Table2). Thr rstuarincrrsource, including thr,assoc~ated watera, 
of lndta ha? been rstimatrd approximately at 30.0011.00 ha. The area oi crrta~n 
malor rstuaries and assoc~ated watrrs arr given In Tablc 3. 

Table ? Important Esruarier in India. thew locatlon and t \pe  

EAST COAST 

Hoaghli 

hlahanad, 

IK"ih,k"lli.il 

Bahuda 

Godavar, 

Krcihna 

Goithanl 

Kwldalrnt 

S u a r n m u k h ~  

Kundvm 

Aranlar 

Ennor* 

Cilnum 

4 d \ a r  

hluttokadu back*alen 

Edariur-Sadrai 
eiwannc complex 

Lppana, 

Vellar 

Koil!dam 

Cauven 

A p a r  

KaUar 
P r m i a r a l  

Pullavazhi 

21 40 V 1st & 57 17 E Ian8 . i2srt Bcnga! 

ZIP IB'h lat & R h  43 E long O I I I I ~  
14. ?l S lat & 85 114 F l r ~ n g ,  0rw.a 

19 ?[IN lat &x i  I l i  L long Oi l r i a  

16 l i k  lat &8205 t long, Andhra 

I6 15'N lat &k?  05 F l ~ g .  i ndh ru  

IC 15 LU irt & h2 Oi i. Ihng Andhrr 

Ib 1Sk lrt & h? 07 E l k , n ~ ,  i n d h r a  

13 l h  k ldt E; iitl t lY' E l ong ,  Andhra 

13 511k 1st & R O  17 t l < m g . A n d h r a  

I ?  25 k lat &fill 15 E l o n g  Tamil Yadu 

13 IJ'h iat & h O  19 E l o n g l a m ~ l  Nadu 

13 111 N lat 6: XiY l h  E l o n g , T ~ r n ~ !  Nadu 

I ?  1112, lat &a l l  17 Elrrng, Tamli Nadu 

I? 4h'k lat & 80 In' E long. lama1 Nadu 

12'33'h lat & 80 10' E long,Tamll Nadu 

11 42'N lat, & 79 16' E long, Tamd Nadu 

11 29'N lat & 7 9  Ih E long. Tamd Yadu 

11"29 K la1 61 79 50' E  ion^, Tamtl Yadu 

11'07'N la!, & 79 50 L long. Tam11 Nadu 

ID 211 li la1 61 79 2 3  E long, Tamil Nadu 

W 4% lat & 7@2W E long ,  Tam11 Nadu 

W 1J'N la! & 7 1  2W Elong ,  Tam11 i i adu  

W4YN !at & 78'2V E long, Tam!! Nadu 

hfalor 

Malor 

Mupr  

Lllnar 

Malt~i 

Malor 

Mtnot 

Minor 

Mmor 

Minor 

hllnur 

Mmur 

Minor 

Minor 

'illnor 

Minor 

hllnur 

Minor 

Ml""1 

Major 

Mlnoi 

Mantir 

Minor 

Minor 
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T a b l e  2: l m ~ o r t a n t  Estuaries i n  I n d i a .  their l o c a t i o n  a n d  Woe (eonid) 

Ka~~rangud, 

Kuttakkria~ 

Uppar 
Va ,ga~  

Kottnkkudi 

Then~apattanam 

WEST COAST ESTUARIES 

A~hthamudl 

Kadinamkulurn 

Eduiricc ut Kcxhi 

Korapuzha 

Bevpcse 

Ol~ppuram K a d a m  Back%,atera 

Edaia-Kadyurn & 
paraidr Batktiatari 

Poonthura 

Puthupannant 

Vetcrabah and Gurupur 

Mulio 

I'avenle 

Gangollr 

Kah 

Mmdav~.Zusri 

Ertuartrs of Mumbar 

Waghotana 

Puma 

Mahi 

Damanganga 

Taph 

h m a d a  
~ ~ 

0 9  4 S h  lat & 78 21s F long. Tamhi Nadu 

[W'1Sh la1 & 78 20 E It'ng, Tam11 hadu  

09 4 S N  lat & 7R 20 E long. Tamd Vadu 

04 45'h lat. & 78 211 I long, Tamil Nadu 

119'4SK lrt & 78 ?O E long, Tamtl Nadu 

09'45 N lat & 78 21) E long. Tamil Nadu 

OR'31'h lat & 76 31' E lmg Kerela 

OR' 3 5 h  lat & 76"45' E long, Kerels 

09'2X'L iat & 76 13 E long, Kerria 

11 34% lat &75 37 E long, Kercla 

11 URN lat &75 5 l E  long, Kerela 

I1 W\, lat & 7V35 E long,  Kerela 

l l  3.1'1 lat & 7 5  33 E long., Kerela 

OR 27Nlat & ?b 5; E long, Kerela 

1 2  W h  lat & 74 35 I l o q ,  Kumstaka 

12 5VNlat &74 I 1  Elong. Kamalrks 

1 3  W'N la1 & 71 1 7  E long, Karnataka 

1+ 70'Y iat & 7 1  3U' E long, Kamalaka 

I? 38'N la! & 71 3Y E long., Karnataka 

11'50'h [at & 7 4 9 7  E long, Karnataka 

1 1  WR lat & 73.40 E long, Goa 

I@ 45% lat. & 71 IU' E long, Maharliihha 

16 3 3 3  lat & 73'20' E long., Maharashha 

21"jYN lat & 72'45' E long, Gu~arat 

2 2 , 1 7 3  la1 & 72'13' E long, Gujarat 

b u t h  Gvlarat 

Guluat 

Cuptat 

Mmor 

Minor 

Mlnar 

Mtnar 

Mmor 

hllnnr 

%nor 

lllnar 

Minor 

Minor 

irl~l0' 

Malor 

Manor 

Minor 

Mlnar 

Wnor 

Mtnor 

Mlnor 

l m o r  

Mmor 

Major 

Mlnot 

Mmoi 

Minor 

Map' 

Minor 

Malor 

Malor 
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i iooghly- l i r t lah Eituarinr %stem 

Godavar! cduary  
hlnhenidt-Dew rituer! 

Yarmada estuary 

Krirhna rsluary 

Chiliks lagoon 

Pulica! lake 
i t m b n n a d  lake and Ketela barkwatr~r  

ialtne ivetlanda uf \her! Bengal 

\langruve arPb5 

2,31,1100 

IX.000 (3311 sq km) 

i.4U0 

30 ouir 

15,0110 (320 sq im) 
1.03.6011 

36,900 
5II.OIln 

33,000 

3,.56,5110 

6. PRESENT STATUS OF FISH PRODUCTION & PRODUCTIVITY 

The estuarine fisheries In India are oln,ays a b o t r  the subs~stence level, 
contr~hutlng si7e- ably to the inland fish basket in the country. The fish 
producti\slty of \arious estuaries of thc country has hrrn est~rnated in the range 
of 43-75 kg/ha. nir annual tlsh yroduct~on trends along wlth major fisheries of 
varlous cshleries are glvcn in Table 4. 

Table 4: Fish Production & Productivity in major Estuaries of India 

Huo&l*.Msllah ?U.OIIO jl'rcfarakka) Harpodon nrhrrui.Tminiualoia ~brbo,Pama pama 
72,098 (Post-Farakkal Trnrllluru. spy Lot?, iillini!li~i, Stliglria spp 

I'rawn etc 

Godavar, 11100-4000 Mullcts (L parqia, M qholu~] ,  Prawn 
(P monodm, P indicuri 

Krkihna 49h-540 Mullets IL, parrw, I1 cqholar), Clupehdi 

(T ilrsho, T !eke], l'erchea. Sctaemds, 
Cafflrh, Punaeld Prawn (P indrrus), crabs 
(Sryllaarntn) 

Mahanadi c 550 Mullets, hla, Snaen~di, Prawns 

liarmada [ma T tl~iha, Mulleta, Prawn 



Penlniuiar rihlarlni ilsternr L 2000-10011 Mulletr. P r a w  Clupwdi Crabs 

Chlllka Lagoon 40i1i1~13.000 I'rmn ( P  rnorindt~,> P ~nduusl ,  hlullrts, 
Cniflsh Cluplda Percher. Stlaenid, 
tutrop;us. Crahr (Sav i lo  ,irrala) 

I'LIIIc~! ;hii.l?iil P lndtiii.. P m ~ r ~ o d o n  Mulli,ti. E1ro;ilu~. 

Clmrzor Lilli,s. Crab,, Tllapla 

iemhanad harkn,atiri 1411i10-17000 I'rawn Mullets, Ltilcr. Culn,plii< Churiti; 

E~mnrlnr wellandi. MB ~37.51111 Prawn Mullrti, T l l a~ ia ,  lot<,$, 

7. ECOLOGY A N D  FISHERIES O F  SELECTED ESTUARIES & 
ASSOCIATED WATERS - ClFRl CASE STUDIES 

HOOGHLY ESTUARY 

The Hooghly, the largest estuarine systems In thr country with a width of 02 km 
to 12 km, IS a l ~ v r  estuary supporting rich biodiversity and better known for 1t5 
lucrahve rvlnter inher): the famuus Sunderban mangroves (>10 plants) and Hilsa 
fishery 

Phyrico-chemical profile 

Data generated at CTFRI on various environmental factors indicate changing 
prof~le of salin~ty gradient, due to regulated freshwater supply from Farakka 
barrage (Table 5) .  The estuarine tongue of the system has been pushed downward 
to the extent of > l U D  km, which in turn has brought about a significant change in 
blodivers~ty profile, including the fish fauna and other density-independent 
factors like fish stock. This change m the habitat oi Hooghly estuanne system 
hasbrought about significant changes In the biohc composition, such as plankton. 
benthos and hsh, from estuanne species dom~nated community structures to 
ireshwater species dominated community structures in a substantially large 
stretch of the system. Currently, the stretch between Nabadwip to Diamond- 
Harbour has almost been converted Into a freshwater stretch, as evidenced from 
availability of a host of fish species known to have freshwater specific distribution- 
like S~carnugll cascasta, Labeo bata, Donlychfhys cunculus, Eutrop~ctkys vachn, Satip~na 



phain. Amhlypharygodo~z 111o1o and others on a regular bas~s  and in good quantity. 
The same has been the case ~ , ~ t h  the brack~sh-water phytoplankton like 
Cosctnod~scus cetiiral~s, C nallnr and other centric dlatoms, which were common 
in the upper stretch of the estuary T h ~ s  stretch has now paved the way to 
freshwater forms belonging to chlon~cuccairs, euglenoids and cyanobacter~a The 
d~versity of fish and plankton thus Indicates substantial eroslon in sal~nity 
gradlent lead~ng to the loss of estuarlnc habitat to a large extent. 

Table 5: Trends of salinity profile (gl-') in Hooghly estuarine system 

Cammg (Matluhl 2 8 0  28 q IH 7 31 4 31 3 

K a k d w p  32 H 2 9 2  l i l  22 6 17 2 

D~amand-Harbour , 11 02 I ?  113 1 112 0 69 1 0 5  

Lluhe r~a  12111 I! 379 I1 lI!R 0042  0 094 

Barrackpurr 11 24 11311 I!(llV 0054  0055 

K~lagha t  h .: 7 h n 141 Ililll 0035 



Status of Pollution 

The heavy metal concentration, In water-phase ot Hooghly estuary generally 

~ndicated ION i , a l~~cs ,  iuch as rhrcrm~um iO.024 and (1 1156 nix1 ), Zznc (0 022 and 

0 045 nigl ) ,  hlangenmc (0 Olh and 0 OJI tnigl I), and Iron (0 13 and 0.22 mgl I ) .  

Ev~dcntl! the Icrcli iif hear\. mrtal, In w'iler p h d ~  u,erC h'ltlitn the pcrm~ssthlc 

rang? The ( r content h o ~ e v r r  nic;istnndll! shoa.cd hghtly higher balues at 

Saptanl~tkh~. Thakuran and blatla estoarinc 4yiti.mi The heavy metal content. 

In hottiim \rci~nicnt\ I i a ~ t ~  hecn tiiund tir he vgniticantl, Iilgh, t ~ ~ p e c ~ a l l j  the 

Iron cuntrnt tollowed b! rnangane5e and n n c  Thc Cr mntent, wh~ch showed 

high value In nc3ter, lhai hvcn Inw In the irriimunt pnair. Thc lhcavy mrtali In 

soil< were m<istl!. In an ~nioluhle bound \tat? dnd \cr! low qudntltlo mere 
11herati.d ~ n t o  haler pliair at thc iuil- uater ~ntrrtaria. 

I'rc\almce of orfiinlc p ~ ~ l l u t ~ i , n  (ROL), 31 73-91 46 mgll, CO. ( 8  OR - 9.93 nigll) 

has aim hccn obsrr\t,d In this r\tu.lr\ at crrtaln hirt spoti rccetvlng sewage and 

dlbtlller! e f f l u ~ n t ~ ,  hath In the main chdnni.1 a i  well as In ~mpiirtant trthut~rir,s 

l ~ h e  Uamodar and Ilupnarayan. 

Trends of Fish Catch 

The trcnd of tiih catch in Ilooghly ~nd~catcd  stgnltlcant increasv (Fig I )  durxng 

the post Farakia B.s:ra~e, prlmanly duu tu manifi~ld Increase In Hil5a catch In 

recent years, between 1998-YY and 2002-2003, the average per annum catch oi 

Hllsa has been ~stlmated at 10,382.9 t wtth an lmpresslve Increase of 63 3% from 

the correspond~ng fi\,e years (6279.61). Over the years, however, thr mean length 

of thts primc anadromu5 tlsh has declined, from 356 mm (1960s) to 325 mm or 

even less (2000s) - a manliestation of increased efforts, Indicating over-fishing. 

In addlt~on to this, wanton killlng ot Hiisa luveniles has been rampant tn the 

upper qtretch of the e5tuar): especially during November to Ma): due to the 

deployment of small meshed nets Evidently, the breedlng and recruitment of 

Hdsa may face a rough weather In the long run, affecting the overall fishery of 

the estuary adversely, unless sultable corrective measures are enforced 

immediatelp including awareness among the hshers. 



Thrimpirrtant thrratsasboctatcd w t h  the Honghl! eituer>ncsv\tcn~ mailrl! arlct, 
from unrcguldtcd trrshr~atvr d~ich~l rgc  from o\i,r-hfad F.lrakl\a h.lrrag? Itmhng 
to a ihrlnkage Incatuarlnc tongue ,lnri s ch.lngc In isiin~lv prntlit,. ricitruct~an ot 
mangrow hahtsts, r+,lntiln kllllng of h~l \a  !t~\cnjlc .~nd othrr I a ~ p ' t  f ~ \ h  .p~,c,cs, 
unwlttlng dcstructlm nl b~odi!,criltv in tliv prnct,ss ol ni.ini~al iollccti,,n 111 I' 
,rri,rrir i i i i i l  ii%di, rspuc~ally trom thc nidngririi, ,ir<,a\ rtc 

KRlSHNA ESTUARY 

Ovcr thc yrdrr the, Kr~shana cstuor! 1320 Am') he5 L~ec,n iub!t.rtrd to vdrluos 
i t r r s i  faciori, espr,ciail! .I\ thr trrshwntcr d i w h d r g ~  11di h~t.11 rrducrd 
consldrrahlv on account of the construction of a number at harrajirs up-strram. 
Tlic Prakasam liarragr constructed at V~jav\radn through which bulk of the rlvrr 
watrr ir. d~verted far irrigat~on, Iraxci j~ractically l t t t l~  tor tht, Kriihnd c5tuilr); 
cspeclally dilrmg silmnier and rwntcr month,. convcrtlng tlic syitem morr l ~ k c  
a tide-frd esiuJry 1~1th averagr \alinltv ill >1H ppt t,ildcntly, the low lnilttx of 
treshwater ha< been a \crlr>u\ concrrn in thi.; i3ihiar!: horr~nji a brief period during 
munhonn. Thir 5lngular fachlr ha i  changcd thr whole p n i u t  uf ccolug): 
hludivcrs~t! and flihcrlrc ii! Kilihna r5tuarv. \~gmt~rantly Fur  a larger part uf 
the !;ear thc ialinltv concoitrdtion lie,? h r t ~ c c n  ?O and 3.; ppt and thitr .ilt?rini: 
the hlotic ci~mmun~tiei frtm r5tuarinr 5peclftc to marlni3 ~pi,cIf~c. Ac(11r~11ngiy 
the fishery of thr estuary 15 drpcndent largely on thr rnarlni, rnlgrants. Thts 15 

further substantiated bv the r,hs~rved flrhlng {ipcratinn, rrsti~cted to lowcr 
c5tuary only Mullet itill remalns the hallmark of Kr~shna rbbtuary, es nt now, but 
its population 1s also gi'.ng dam at a rapid pace Other group5 i ~ f  f ~ r h  found In 
the catch includeclupelds, perchrs, sciancdli cClttt\h, pcna~d prawn5 and crabs. 
The annual flsh catch durlng 2Ol14-Oh has heen ectlmatrd at 146.1-340 t with 
p r o d u c t ~ ~ ~ t y  ranglng from 83.0 kg,ha to 90 kg,%a. The average catch per unit ot 
effort has been generally IOU, depend~ng on the icason, such as 13 h kgiboat 
(pust-monsoon) and 1.74 kg,hoat (prv-monsoun) 

The mobt glaring threat to the flshcn. oi Kr~shna estuary hasemanated from the 
dlsmal freshwater discharge Into thi, systcm from the over-head dams. 

The Godavari estuary in Andhra Pradesh has two d~stinct distributaries, 
immediately below the Dowallawaram barrage ivz. the east flowing Gautaml- 
Godavan estuary and south floirlng Vashista-Godavan estuary The total area 
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of the Godavar~ wtuarlne syitcm ha, hvfn rb t~rna t r~ i  at 330 km It IS a poslt~vc 
t.?tuary ~ r ~ t l i  a mran trldth ot 1.5 km and an .i\t,r,~ar di,pth ot  13 m. F \ t cnvr r  
mangrovc .\vamps flank thc (;.iutarn~.C~~d.li.~rl r.tuor! . ~ n d  rrt,rks, iuppilrting 
! u c r s t ~ \ c  p r~>wn t t sh t , r~  [I '  ,,!C~!C!I,, P , , , o I , ~ ~ ~ ~ ~ ~ I J .  .$I I U > O ~ ~ C ~ ~ W I ~ I ~ )  In general, how'c\t,v, 
thr  Codavar~  cituar! a\ s whole wppor t \  23 pr,>wn \'PKw\, anlung which M. 
lr!imirr,ro., rLI i i ~ ~ I ~ . ~ ~ i i ~ .  L1 I ~ ~ c ~ ~ , I ~ ~ I . I I I \ .  P !i!tilcii*, 0 l~~f ,~ l !~ io , i ,  I! ~ i ~ ~ ~ i ~ i ~ i l c i i t i i .  P 
! r r r ~ ~ i i i i , ~ ~ * ~ i  and I! I , I J ~ P I ~ J C . I ~ ~  arc Iniportdnt tnlm hihcry pmnt ot 1 . i ~ ~ .  In .iiiditliln 
to th15 p ~ l s c m t ~ n ~ d  prawn5 l~h*, Ll r o ~  !!I% r,q!l, ,$I I I I ~ I ~ C O I I ! ~ ~ ~ ~ I I I ,  . ( ~ Z ~ I I I I I ! I I I ' I ,  ,h4. 
~ , ~ , ~ ~ I ' , I I . ,  I',I/~~~~~II~~~I 1, ~IIII\,P and P ~ I ! I I J ~ ' I I I ~  arc, '11x1 lnipc>rtant, rcl\tr~cted lo 101,'er 
p\tuary onl\ .  In r?rcnt tlmi's, hoizrvcr, thr  \torh lit ~, i!~icrn<~n!d praLvn5 lid, 
dccllnc,d d u r  to poor ingrtw ut t r ~ i l i i ~ ~ i t v r  trrlm ~ncr-hr'iri d.lrns .lnii h'1rragt.i 

Prrsently thr  rcologv and t ~ i h r n c s  of God'ivari ratuarv i i  ~111dt.r serloui threat 
d u e  to man-made cncrodchmcnti, such a, ~ndus t r i i~ i ,  natural @ih ivelli and 
aquarulturr  ~ r a c l i c e \  C ~ C  C h a n g c ~  In Idndscspc, topography, ~ , i I ~ n t ,  \cater 
Incursion, tidal i.\trnsloni, pollution h'iwrd5 and daninilng 01 rn6.r ti},-stream 
have brtrught ahout ~ijinlticant al t<,nt~cin In thl i  fr,,gllr ~,ct,iy\tcm 

MAHANADl 

'vldhansdi e\tuarlnr iystcni ccrmprlsl,, t h o  Import,int rstudrlvs 01 Onisa vlz. 
Mahanadi dnii Dr\? (Map-) A nunibr,r of dams, barragpi, wclrs and anicuts 
havr bem cunstrnctc,d acro5s the main channcl, rcduclng llir irc5hwatcr tlow, 
n , h ~ c h  In turn ha\  aiicctcd the ecoi(~ay and f~iheriec 01 the syitem advrrwl!: The 
iallnlt? crincentratlan ot thc 1,ituary varlv, betwren (1.6 to 18 ppt 

The flrhpry uf the ivstem lndicatcd the domlnancc of 5cidnrlds tollou.ed by 
mullets, prawn, threat t r , ,  p r r c h ~ 5  and olhcri, contnhuted hy Yh speclei of fin 
flsh and 10 ipeclrs of shell f~sh .  Thc 5pvcirs d i ~ e n ~ t y  dlitcrs with water depth 
and salln~ty concentration ot  the iyFtem In general, however, rrlat~\,rly h ~ g h c r  
fish catch, coupled with higher divrrs~t):  has hccn recordrd touards the e a  
mouthascompared to the freshwaterstretch Regulated freshwater flo\sz, resulhng 
in hlghcr qhoal formation therehy restricting thr bdal ingrcss, has been the prime 
causative iactur ior the decline o i  fish and fiihcry In Mahanadi cshlarlnr syatem. 
The syatem is becomlng shallow due  to puur flushing, u,hich has further affected 
the fishery adversely 

CHILIKA 

The pear-shaped Chllika lagoon (map- ) IS the largest lagoon in the east coast 
of Ind~a ,  situated between l a t~ tude  19'28' and 19' 54' K and Iong~tudeRS'OS'and 



L ~ T L A U I \ I  F I , ~ I I ~ I ~ \ M \ \ A C , I \ I I ~ ~  - O I , T I ~ ~ \ &  S T U , ? ~ I < I I %  15 

8.5'38' E. The lagoon has distinct marine, hracklsh and fre5hwatrr stands, but it 
IS primarily an cstuarlne ecosystem It IS one oi the hotspots lit biodivers~ty 
lnhab~ting a number uf endangered spccles ilsted In the IUCN red ilst of 
threatenrd species, and also 1s a designated Ramhar slte It I?  an a\lan grandeur 
and the wintenng reiugc tor more than one million migratory blrds. Thr high!! 
producti\,e lagoon eco-iystcm w ~ t h  its rich fiihcry resources iustalns the 
l~velihood of more than 0.02 mill~nn-fisher folk and 0 8 ni~llion peoplc I~vlng on 
lts catchments 

The lagoon has a maxlmum length of 64.30 km, whcrcai the brtiadth rarles 
between 5 km and 18 km. The water depth fluctuates between 0.38 m and 4.2 m 
A total of 32 riveri and rivulets debouch inlo the lagoon dralning a catchmentc 
area of 35611 square km. The water-spread area oi the lagoon varies between 
1165 and 906 km'during the monsoon and the summer, respectively. 

T111, recently, the 32 km long, narrow outer channel cunnected the lagoon wlth 
the Bay of Bengal. But due to shoal formation along the lead channcl the tidal 
Influx Into the lagoon had consldcrahly heen reduced leading to significant 
erualon in sallnlty rcglmes, which in turn had a cascading impact on the hrackish- 
water flora and fauna. Durlng 200fl, a new mouth has been opened, reduclng tht, 
length of the inlet channel by 18 km, so as to restore the salin~ty reglme of the 
lake. T h ~ s  hydrological intervention has improved the f~shery  scenarlo 
slgnificantl? improving the f ~ r h  yeld manifold, which could be attr~buted to 
rrstoratlon ot salin~ty gradients, augmentation of auto recruitment besides hassle 
free breeding m~gration nf fishes prawnsand crabs from the sea Into the lagoon 
and vise-a-versa. Thc Chllika lagoon has a profound Impact on the soclu- 
economics to the state of Orlssa, both in terms of livelihood support and export 
e a m g s ,  since centuries. It supports a total of 12,363 hshermen familles from 
132 fishermen villages located in and around Chilika Lake The laguon is known 
for its marlne, brackish and freshwater fisher~es besldeb its reputahon as one of 
the finest repositones of aquatlc biod~vers~ty Including the dolphin and avian 
fauna. The lagoon isa potential source for high priced prawn and mullet hsheries 
contnbuting signihcantly to the livelihood security of a large fishing community 
and also to the overall economy of Orissa. 

In the aftermath of the gradual closure of the old mouth, the lagoon had turned 
almost into a freshwater ecosystem, resulting in substantla1 change in species 
composition with significant enhancement in freshwater forms. The restoration 



measure.; l ~ k c  <>pel:l:.l: $ 1 1  i l ~ v  nis \ \  n\,lnth, rrhdi~liitatlon I,! I'alul. canal and de- 
s~ltatiiin of the lbad ii~,in~irl  li.~\ c, r i n ~ t  ~'nlitc'~1 t l ic  ~cus!~.tem \vlti~ a iuhstantlal 
h ~ k e  in fi,,h catch ( ty  i l 

Fig. 1 :Trend of Fish Yield in Chilika Lake 
The Chilika lagoon h a 4  several hydrolopcal influences 7'12. (i) dramage from the 
unregulated but d e g l a d ~ d  catchments along the western and southern 
boundaries, (il) dramage from thr distr~butdncs of the Mahanadi rlver delta to 
thenorth including the runoft both from the delta itself and theupperMahanad1 
catchments, and (iii) water cxchange through the lakc muuth with the sea, the 
Bay n i  Bengal. These hydrological connccilons are the key determinants on the 
character and ecoioglcal health of the lake. Any change in the nature of these 
hydrological attributes can lead to drastlc and potent~al ly  unexpected 
consequences, as experienced due to the ciosure of the natural mouth during 
3990s In addihon to hydrology, obstruchng the fish recruitment passages through 
the construction of 'gherieq' for prawn iarming is another potential threat to the 
fishery of the lake. Chllika is a shallow lagoon with an average water depth of 1 
m, as such plying oi large number of boats, for tourism or flshing, with long 
shaft p1.5 m) hasaffected the lakeecology and biodiversity adversely, asit chums 
the lake bottom continuously, making it turbid. 



PULlCAT LAKE 

Pulicat Lake is the second largest hracklsh-watrr lake in India (1326and 13'43 
N latitude and KO"03and 801XE) running almost parallel to the Bdy ot Brngal 
(Map-) I t  extends hrtivren Ponueri and G~imidl- puiidi taluk ot Thiruvallum 
distrlct inTam11 Nadu and Sulurpet and Tada Talukof Ncllore district in Andhra 
Pradesh, covering an area of about 461 km2. Prcqrntly, howevrr, the lakr has 
been reduced to c 350 km:. The lake opens into thr BAY (if Bungal through a 
narrow pasiape at itr Southern end, near the Pulicat town and at iriharikota in 
the Northern side. It is a <hallcia lake with an average water depth of 0 7 m. 
Three larger inflow4 hesidrc a number of minor inflo~vs dcbil~ich thr lagoon 

Salinity concentration of Pulicat 1.akr 1s ohrprvcd ranging from 7 79 to 28.91 ppt 
(20OR) as againct a sallnlt). conccntratlon of 1.0-39 0 ppt in lqXi)e, indicating a 
reduction in the flow of frrshu,ater as well as marine water into thr systrm. This 
could beattributed to regulated diachargeoffreshivatrr and cbsureofbar mouth, 
especially in iti Andhra Pradrsh part. 

l'rrsently the fisheriesof I'ulicat lakr are largely depend 11n thr catchofP itldicrrs, 
mullets (A4, nplinl~ii > M. fndt > M rar~iic~aiii~ > M tiinrroIat,pii > Lira i'rrrin) and 
Churlus ciinnos. However, thr domlnant fishery of Chnttos cltnt~~~i 1n1970s & 1980s 
has become almost rare. The fishibries (if P ~ I I ~ O ~ I I S  cntnur, Snrditi~~ll~ sp, and Hiisfl 
kccir,  which were rlzeablc till 1980s have also declinrd signiflcantlv. The 
abundance of P !no~iodo!r, the tiger prawn, which wac predominant during 1970s 
& 1980s has also declined to a negligiblr Ievei. Other penaeid prawns of 
importance In the I.lke are Mrti~prnenrus d~blfllill, M milrtocc2ros and M ,  hrcnicor!t~s 
The Crab fishery (Sqrliii srrrnln) IS \,cry conspicuous, but its abundance ac well 
as size at catch has declined, lndlcating over-hshlng. The use of dcstmctlvc gears, 
especiall!, small mesh-bar nets, has lead to indiscriminate flrhlng mullets The 
average catch per i~sher per day has been estimated to he poor at 300 g to 500 g 
/day, mainly ot P ~ndicrs. 

The Pulicat Lake has been subjected to a number of threats, such as high rate of 
siltation leading to periodic obstruction of the Bar mouth and reductiun in 
effective water area, periodic closure of the Bar mouth due to shoal formation, 
cons~derable reduction in depth profile (av. 0.46 m) again due to siltation, greater 
colonization of macrophytes and reduchon in sea-grass coverage, especially in 
Andhra region, poor mixing of fresh and marine waters and high rate of 
evapoiation etc. 



8. ClFRl VISION FOR ESTUARINE MANAGEMENT 

CIFRI, being the custodian of estuarine research in the country, envisages the 
following vision ior safe, healthy and sustainable fisheries through rational 
utilization of the estuarine resources on a long-term basis. 

"Healthy 6 Sustainable Estuarine Environment 6 Fisheries for Posterity and 
Prosperity of the Present and the Future Generation" 

9. STRATEGIES AND ACTION PUN OF MANAGEMENT 

The success of management strategies to achieve healthy and sustainablefisheries, 
expected from a healthy estuarine environment, lies on the implementation of 
sound principles and guidelines with clear-cut objectives and time-bound 
outcomes, such as: 

HEALTHY & SUSTAINABLE ESTUARINE FISHERIES 

I 

1 1 I I 

I 
oama, v 

kn~rmon nf nltrant data and Iniom*lm 
lhnlvph m m ~ r e h m a i ~ H r ~ ~ r c h  md 

llanllnnnl "f Erlu.r,rr 
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OUTCOME- I 

Effective Management of Estuaries for economic, social and environmental 
stability 

Strategy &Action Plan -1 

r Prioritization of activities, including the fisheries, in tune with other 
stakeholders for invoking suitable management protocols to achieve the 



optimum results. 

Defining and describing estuaries and linking them w ~ t h  the adjacent 
habitats and ecosystems for better management 

Identifying the threats and problems faced bv an eptuary, focusing mare 
on water quality caused by physical (shrinking of water spread, shoal 
furmation, habitat loss or temperahre), chemical (pollution & heavy metals, 
change in salm~ty pH) or biological pressures (nuisance grou th of plants, 
invas~ve species) for effective management. 

Ensuring and providing the mlnimum and maximum environmental flow 
needs for estuaries to conserve their biological integrity and fisheries 

Using the water and sediment quality factors in setting benchmark for 
environment and fisher~es management in tune with the local, regional. 
national and international perspectives 

Following a coordinated approach with other partnrrs to develop a 
framework ot action plan to be used In an estuary, based un its ecological 
carrying capacity 

Thr fisheries management plans, protected area management plans, 
aquaculture policies or coastal area management plans should work in 
tandem in an integrated mode for effective estuarine management. 

Monitoring estuaries periodically with focused objectives to suggest 
remedial action plans for healthy estuaries and sustainable f~sheries. 

Strategy h Action Plan- 11 

U ~ i n g  a range of tools provided under the Environment Protection Act 
(1935) and Costal Fisheries Act (2004) or any other relevant Act to address 
the issues related to pollution, affecting the estuaries 

Developing specific national policies for the protectlon of estuarine 
environment and fisheries 

Assessing the waste disposal facilities in and around estuaries and to 
identify the agencies having the responsibility to create such facilities. The 
waste disposal facilities need to be monitored regularly, to keep them 
functional 



Better mdndgcnient of water affecting activities ~n riparian areas, in-stream 
and estuarlnr hah~tats 

F.nsur~n~, tlr3n runtrill structures, In thecatchmentsand wlthin theestuary 
,ind pro\ lii~ng adequate flow and fish friendly passicrossings so that they 
do nrri ~nt r r t r r r  with the tidal ekchange, estuarine flo~v or fish species 
mlgrat~on 

Ensunng 110 ieamter incursions affecting estuaries or associated habitats 
due to groundwater extraction 

r Prrventing changes to water reglmei that may affect inter-tidal sand and 
mud flats, which provide ideal habitat for shorebirds 

The estuaries and associated ecosystems need effective guidelines for 
recreat~on and tourism, such as recreational and commercial boating, 
recreational fishing ctc. In this context the following recommendat~ons 
merit consideration : 

n Reducing the recreation and commercial Impacts on estuaries 

n Introduction of suitable crafts, such as plying of boats with less fuel 
fouling or shorter shaft boats 

Effective steps to minimize soil erosion through plantahon or preserving 
the mangrove areas 

Preventing the obstructiun or destruction of passage for fish recruitment 
or cr~tlcal fish habltats 

Not disturbing or killing the rare biod~versity like dolphins, tortoise, 
fish etc, of local, regional, national or international importance 

Developing ecosystem based 'Fishery Management Plans' by encouraging 
Greater peoples' particlpationin h n e  with the interest of traditional fishers 

Enforcing effectwe and strict management protocols at ports in relation to 
appropriate disposal of wastewater, arising out of port activities, through 
stringent efhcient regulations with regards to refueling of vessels, ballast 
water, sewage and other waste materials. 
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OUTCOME. 11 

Develupmen! of witable planning protocols to protect the utility functions 

Sl~.riti,#!/ b lctirri! Piarr 

Ensurinfi tlist ,111 tlir dt*velupmental plans carricd-out in the catchments, 
whlch aftrct the rshianne env~ronment and fisheries, should have a strong 
component t ~ ,  sddrecc the en\,ironmental issues related to the estuaries. 

a Ensur~ng the 1ntt7gration of estuarine habitat into the coastal zone 
development plant with a p c c ~ f ~ c  guidelines for the management of 
estuarine iisher~ci 

Creation ot a 'r~parlan 7ones' or 'set-back d~stancei' under the control of a 
Go\,ernnient Agency to avold non-essent~al developmental activities in 
those areai to kcep the estuaries free fnim ai,oidable encroachments. 

a Ensuring retreats ot hahitativn ur uther developmental acti\zities near or 
iwthin the eatuarics to cater ior climate change, sea level rise and land 
suhsldrncc w~thin the rstuaries. 

OUTCOME- Ill 

Conservation of biodiversity and the habitats supporting it 

Strategy G Action Plan 

Earmarhlng certain estuaries with unique b~odivers i ty  for their 
conservation t0getht.r wlth the hab~tat and biota. 

Developing a comprehensive action plan for the protected estuaries and 
brlng the relevant cihlarles and associated ecosystems under the national 
or international protection, such as Ramsar sites like Chilika Lagoon. 

I Protecting the blodiverslty of national or international importance like 
dolphin, alligators, tortoise or fish. 

0. Ensurlng the protection of breeding and nursery areas as well as the 
migratory routes of important fishspeciesfor effective recruitment thereby 
good fishery. 



Lncouraging greater participation of community in the fisheries management 
and conservation of biodiversity 

Strategy G Action Plan 

r Drveloping rituarine awareness literature in local languages to educate 
the target groups highlighting the following: 

Thc values of c7tuanes 

m Appruprlate land use practices in the catchments as well as adjacent 
arcas of each estuary 

I The impact of habitat destmction or alteration on biotic communities, 
including the fishery 

The impact of pollution on estuarlne biota and f~shery 

m Thc irnportancc of maintaining the connect~vity between a estuary and 
the sea 

1 The wise use of nets and gear for responsible flshery 

r Convening regional or national level consultations, periodically, to discuss 
various issues related to estuaries 

r Developing study materials and documents for inclusion at the primar!i 
secondary and tertiary levels of education curricula for better 
understanding of estuaries among the students 

r Raising the level of communication with the up-stream land users on the 
impacts of land use practices on estuarlne environment and fisheries, so 
as to support better management of estuarine resources 

OUTCOME-V 

Generation of relevant data and information through comprehensive Research 
and Monitoring of Estuaries to support effective management of estuaries 



Strategy &Action Plan 

r Reviewing the status of current knowledge-base on estuaries to identify 
critical gaps and prtorities for Improved management of estuarine 
environment and fiqheries 

Pooling up the available estuarine dataset and other information to work- 
out the trends on ecology, biodiversity and fisheries, over the years 

a Establishing an estuarine monitoring program at the level of a national 
Institute like ClFRI as well as at the level of State Governments to monitor 
the state and condition of a particular estuary for better management and 
conservation of estuarine resources, including the fishery 

Ensuring periodtcal check and balance of estuarine programmes to assess 
the success or failure of specific management protocol for midterm 
correction 

a Developing effective partnership between the State Department of Fisheries 
and Researchlnstitutions toundertake research on critical areas of estuarine 
environment and fisheries 

a Investigating theimportance of mangrovesand other vegetations in relation 
to the ecological and fisheries stability of estuaries 

lnvestigating the socio-economic values of estuaries, especially in relation 
to traditional fishers, in the backdrop of recent mechanization of gear. 

10. ROLE OF VARIOUS AGENCIES IN THE IMPLEMENTATION OF ES- 
TUARINE POLICY 

The success of estuarine policy would depend on its effective implementation at 
the ground level, involving a number of agencies. It would, therefore, necessitate 
defining and earmarking the role of each agency. Further, as the rational 
management of estuarine environment and fisheries is highly complex in nature, 
~t is essential to involve a number of stakeholders who have to execute their part 
effectively for rational estuarine management. The action points allocated to 
various agencies/stakeholders have to be monitored at the national level, either 
by Ministry of agriculture/lCAR or Ministry of Environment and Forest or a 
creating a seperate nodal agency, drawing experts from the concerned Ministries. 
Broadly, the role of each participating agencyistakeholders can be, as under: 



State Goilcrnments: 

Departmt'nts 01 Envlronmenl & 

Forest, F~sheries, ij'acr rrsourr~r. 

l r r~~a t l oh  etc. 

Rersarrh 0gani:atrons: 

CIFRI, YBFCR. ZSI, US1 

bniverslt~er etr 

Mm~stn 01 Agnmiiurr, MinisQ of 

Environment, Mlnlstry of Water 

resources, etc. 

I t~lrmulat~il~i 6: ~mplemenla l~~~~i  ol lour in acmrdann' 

il,lth t h ~  P + ~ U J ~ I ~ P  ~ ~ I I c )  un cn\~runmrnt and l~sher~ea 

I Creat~on ol a irparal? crll for ~ m p i ~ r n ~ n t a t ~ t m  6. 

monclorlng ot erioarme poll? go~drllnr, 

I Crtwhn~ irarcm,;< among ihr 1,irpl ~rnllpq on llit, 

Lmpiirtant? iii i,.hldrici 

I Mnnitor~ng oivarlo~~i ein~ar~e~i~lthfrountr) III rclatnm 

la tlrhcrlir and b~iidlvcrbli! and silgguitlngr~it~raiiiln 

measurui in accordsnir ~ 1 1 h  +~~CIIIT thn'dl prrreptlon 

I Deieloplng protocols on m>~mnmi,nt iind f~sher~es 

manajimrcnl lor estunrle\ 

I Funding releiant prupcts and hlonitnrlng ol Priipreis 

of iarcrus actliltlei pursued b! diflrrml agenwa 

Polluhng lnduitries I Ensuring ,ale dirposal wartc mater~als hg adhenng 

to enuronmental normi 

Fishers and othsr USBS I Proterhnp the bwdibcrslty by adhenngto thepnnc~ple 

of respons~hle fishery 
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