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The multi-uge of the sea calls for s grester rived for
the protection of meriny enviroment. Living recourcee are
most ssnsitive to man-made changso in the énvirbﬁment and
henee it is necessary to make an agssezament of rarine pollu-
tion in conjunction with 1iving resources, monitor priority
pollutants and develop conventions for tho contral. ‘of marine
pollution. Without such steps towsrds the protection of -
varine enviromone, dmportant programmes like couto.l aque-
culture are not 11kely to achieve the teoirsd am:coal.

In InGia congiderable efforts are heiny mads for genersting
_4_“0‘:tm food resources by aquaculture., In Tecent yoars, seversl
‘rosnreh Anstitutions bave beon involved. in devsloping suitable
tochniqun ror hos famming on & comsercisl scale and'a mmber
of fisghes g}!ch as Chapon, matete. i 5 Lagk, Lerpan, peavd eped;
and nnpi; are being ciltured in backvaters and estuartes;
§iaiiarly, the evdture of panaeid prawns ie being prectised
in both, pudlio and private sectors,, uﬂ;oug'himamntrin
“thess projects have besn rather 1imited. because of poseible.
:‘rnr or uncertain monetary returns, Oulbures of lobstert
" and erabe -1oo’mm to fuve & good future once tp mmmm

VOGS s, BT A

for thelir upkup an properly stantardized. . So far, tw
greatest success has.been achisved in the culture of ollvsol,
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sepecially sudcols on roﬁeh and the edible oyster and the
_puRTl oyster in osges, l‘rén the pserl oysteys, bochndyques

" ot produoing cultured pearis have also been developed. The
sulture of agrophytes and edible seavesds on coir ropes ie
uvm exeollent resulte.

Binge only a fev noantal ateas of the world have remimd
.fue frow pollution, thera &# an urgent nead for developing
a comproniss betwesn confiloting interests which pollute the
vaters and thoss which are acmosrned with keeping 1t clean
for generating more and more food rescurces by ses farming.

mnoMxou

toay urxm environment in almost all countries ot‘ tha
'voru 1s being put to 8 variety of uses. Besides the tvo
sonventional uses of the sea, 1.¢., fuMns_ and shipping,
~ some “of tm'n’votbur usts include exploration end exploitation
k of _utm:al yesources including oil and natursl gas, utiliszing
r_cueit;o_nal fecilities which the sea providee and development
of coastal aquaculture. The recent energy orisis in the world
hu,'to.eoleuha the pace of exploration of fossil fuel and in
the next decads, nary countries inoluding India will be using
fosail ruu from the ssa on & commercisl soale,

The mlti-uu of the sea, therafore, calls for a mutar
. need for the protection of marine umuomant 50 that the sea
could nontimu to provide, for the benefit of man, a source of
uplottamn of different types of rosourees without depleting
the most upommt and porhaps the umt aansitive of m--m
nﬂm rasources, _
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in post countriss of tha world, a high priorits 19 being
given to coantnl sguacultura for genarting 5 ekl Toud rasousees,
The success of aquaculture largely dspenéds upon the prevailing
conditions in th- sea for supporting a hr(; sonle plant"and
animsl life and in keeping it fres from unluirlblo baotarnl
eontamiption. “The programme of work in India, therefore, hu

ety

been designed on tl» folloving linem: : .

.

T et

&) Asporpent of marins.vollubicn and 1iving resources

A general survey ia being undartaken to deteraine the stats.
~of pollution llm the Inddisn cosstline so that it is poniblo
to divide the u'uu according to classifiocation amlopeﬁ br
aEME (O10bel !mﬂmmtu Hondtnring Hystem) as a part of .
ms (International Raforru)l System) components of "lrthvctoh" ‘
The 1living resources assermment progremme vill t» directed
primarily tovards deterwining charges in £%ocks of ocommercisl
fish and emmc in the food ohein, The o’bjuctiwl 8 to dotoct
when urim bio-ecobalarce grts sericuels uu*:ureed. work %
.ineludss on the arnt effeot of tat&cttr on &ifforent stages
in the ul’o eyole of .ariné orpanimv, ‘entrophication, blo-
umuuon of num leading to unmooeptadly hi:h toxdcity
and Yoss of Qur.am of marine ornyn-o.

®) Mepitoring of merids.pollptanta -

Nomitoring f¢ to be done of “priority pollutants® a2 1denWified
by the meeting of the Intergovermmntal Working Orowp oa
'Nonstoring' beld ut the UNEP (Uhited Mation2 Raviyonant -
Progremms) headquarters &n Madrodi, Por sonitorigy, the lmv“‘
saspling techniques and nbbodolo(iu will be followed. -~
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’ 2% of _natiomal conyenions for
o) R’.‘”’égg, “magine mitution

The vork in tbiu ﬂeld includes the distribution of mtoru-
t&om teo dtrrcreut rczmm ‘of ths country 0 as to promoto plo.na
and taka initiative for the cont:rol of marine pollution. Tho pro~
‘greamme will bLe dealt with in conjunction with the mnageaont of
living resources. International agencise such as WP, UNEPCO «d
7AQ iould play an. haporunt rols in developing regional progremmes
and for pmidins the nocesaaxvy advice on the oontrol ot‘ warins -

pol.‘.lueion. )

The ah&n steps am noceasary for the dovslopnmf- of coastal
tqunulturo in Indh, which 18 going to be a sizeable programme
and vith which ve are vitally concerned. The salient features af
-this programne are ae Tollows:

OOASTAL AQUACULTURE

-

It 13 estimated that over two rai“ilion heotama of mmur-.
eatvaries, shallov-water 1agaona, oreeks, baya amd mnhy svanps
are fournd ;djo:_rung the coastling of india, These are of consi-
dorable magnitude for stepping up the fish production by cosstal
squaculture, - In the 1ight of the h;‘buzedge zained Auring ﬁm 1and
one docads on the nature of rgnpimaea of the cultivable speciss

~4n the estuarine scosysten, squaculturs has Yecome an'integral
part of the fishery development in Indin,'whtch 18 largely under
(mmntu sanagement, Investaents, hovour. trow’ thd printn
_nctor on sea raming are not eastly forthcoming. bommao of the
lack of expértiss in this nev venture snd for fear of uncertain
monatary returnis, Oovernment sponscred marins and brackish vate
f18h farms are bodng established in almost all the maritime States.
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Under the Indian Commedl of Agrieni fum'i Resaaych, the Can’ ral
Marine P4 sher:les Resqarch Institute has achiweti in recent years
resarimble success on the eWlture cf muesela, oysters, pearl
oysters, pravis, lobsters end seaveeds, In the foll owing aceount,
some of the mein features of tha cul*ure of mpoﬂant gpecins have

been mmari-ed. Muny of the apecias used for culture, though
indigenous, am vidaiy distrﬁbutod in tha Izzdb-Pacifie region.

T oa) Fishes ,

The mukfish, Chanog g}»&m “hag been tried with umoh -sUCeess
for nearly 50 vears in Indis gainly because of the errcrts:of the
Btate Departments of Pisherien, BRovayer, a systematio programme
has reagently boer launched on the aol,lection of its 71y from the
. gosstal ; ‘waters, rearing them to fiugerling stage in rmrsery
> ponds, aseclimatising them to fresh vater. conditions. tmnsporting

them in suitable contuiners ard finally .stocking them in ponds.
Unlike Indonesis-and the Philippines, vhers Ghanes is largely
cultired 1n foagivmter haditate, m‘:;s.—,,:,m ceazial waters ave
“not nltogothar excluded. -

gmmg ie o marine firh which grows up %o '5’0 en in length

- an@ frequently onteps the fashors ustars, situdvings end baekwaters, A
It: s Mieilyiolarant (o changos in salinity and ofn 1ive in both
- freshwater and salt vsier. It largely foeds on slgel mate and
doetritua, In famms, besidos algas .and &atrﬁug, it has glsq besn
found to fqed on projoncans, copepode, and qqtéawdqg It has s
faot growth rate atteining about 40 ea in one year (Fors and
- Pillay, 1962).. In experimsntal salt webtoer pomds. -maa!‘lm'
woaguring 8 ox in length have been 'a;,wteé 42 grov up to 30 @&
in one year ( :,mt_,., 1960). . The fish doss 5ngt,. f.in‘??‘»‘ soxuel
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Itthriti 1n‘flrnn. The Teoumsity of tﬁ@ adult fin, c&&ﬁh%

_ from the ssa, has Desn found to ranga from 1.9 to 5.7 nunon

| ou: ('!'upa. 1957). Bpsvmine takes pl.aeo in waters veiy near ‘
tha shore and the transparent fry of about 13 =& tn langth
enter tho shallov coastal lagoons in ailiions from Pebruary
to April, 'l'ho tish probably apuwng a gegond tlame during the
wonsoon months, - Chanas is & hi.shly estoemad fish md remaing
4n dexdnd throughout the yoar, Althou;h very rich grounds for
the oouoction of fry are found along the aouth-uaeom aqoasts
of Indu, fry nnd fingeviings occur along both thn couta.

‘The grey mullets of the famiiy mguidu‘am reprensnted by
* oultivable snectes such so Mugll masrolgRit, Mugil mrsia,
Musdl fads, Migdl opphalus avd Mugid cunnesium, Al) thess spacies
are found in coastal and estusrine waters of both esst and west
coasts of mau. They are cupablc' of withatanding sudden fluctua-
uom in nunity and thr&v@ wsll under frru conditions, They
lrov to about 30 o3 in length, Food habite, grovth rates,
~ feoundity and hreeding periodicities of mullets have bsen inten-
sively studied. Like Chapos, the mullets are non-carnivorous
and are thereiors very suitable fov [aiming., ¥ries of all ke
#psoies are abundantly availeble in salt waeor'hkn‘,'buomton,
and eatuarine 1agoons from vhers they are golleoted far stoeking.
" TUnder resring conditions, the survival of fry to reach the -
fingeriing stage is low. Shinosugil muuhu & freshwater
sullet whlch cntata the ectuaries ang ‘baématorn"vhon it is known
“to thrzvo well, Induced breeding with hormorial msaottom hn
- bean successful in Mugil gerhalua. R
Iatee_calearifor, popularly wolied the sea.bass.or th cock-up
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of the family Oon‘cropomidae, 13 & highly estoamad ta.ble fish and
 grews to about 150 om in length, Tt is found.in salt vater, brackish
vater and freshvater environments. The growth rate of this specias
.48 very fast and its roe‘d_conn;ste of f1sh, orustaceans, molluses
and worms,. It iz highly. pmd‘aceoua and vary often canniba.lisuc.
Omth in weisht during the first year 4o sstimated to be 300 te
5'00 e Jmnilea veighing Y00 g grov to 3000 g in one year and

to ahout 5000 g arter the second year undar culture conditions
(Gopalakrishnan, 1973). Hesual maturity is attained vhen the fish
10 two years old, The redn spavning sqaam.ueﬂa to te from

June to July, followsd by & supplementary apawning perdod from .
Januapy to &rqh; llirscding" eseme to take place close to the

, river-mouths and the egpa which are danarul in nature, sink readily
to the bottom, 1arge quantitiae of fry are usmlily collected {rom
the river-mouths for stocking in impounded watsys. ‘Being s '
_ carnsworous ang fast-growing fish, 1t requires an abundanos of
forage _fs.ah in the enviromment, It cannot be stocked in ponds .
vhere non-camnivorous fish such aa Changs snd wullets are cultured.

Elons seurus, commonly JMOWA a# Lii-peundsr, is i merins £k
with a earnivorous havit, It fesds on other Pishes and crustaceany
and grove to sbout 50 om or more in length. It enters the estuaries
- in’d.baolmtcru vhere 4t 1# kmown to thrive well, Its larvas ogeur
in {nshors waters of ths south-sast coast of Indis frem Ootoder %o
Novenber and frow December to January along the south-wiet godst
(A1kunhi and Rao 19543 Gopimath, {946); ‘It 4s o Highly reliehed’
food fish end its owlture is quite profitable. Being §-Gemisvorous
fish, 1t culture with non-pradstory fishes isinot considered doﬁnbl“

Novever, in Hawail & rélgted spegies, ;,ngmnm i ututaetarny_
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aultunc along vs,th m;ma and mullets m braokiah watar pon,ﬂﬂ. '_

’I‘ho tarpon, m mﬁnaigm, to Govciva uas nz'-unms f ah.
bezmim to the ‘fanlly Megalopidag. It u & salt water mh, '
but onters the b&ok\mtora and sstuavies and alao aacanﬁu the
rivers and reaches the freshwater lakes, It Brows up to 100 on
m 1angth ‘I‘ho adult rish fecds on prawna, other crustacetm, _
mscct larvae otc., vhereas the fry subsiat mostly on emaller
orustaceans and diatoms. The adults ars known to pemt.rau some
of ths r:lvars upto 100 km from the LD Tts culture uong vith .
Bom in impounded buokiah waters appaars to be a satisuotory
mposttion. '

‘rhe mrl spot, E;mpm W 15, round in almost all
typaa or brackish vater and estmriea oi‘ Indh. It grovs upto )
45 om 4n length and can eaaily be acclimatized to freghwater
.'conditiona. It urgely t‘eeds on algae and phytoplankton but
aleo comuuﬁ zooplmktmlc organisms, vomms, shs-iups, 1nuact
hme, netropods etc. Its fecundity is estmtad -to be ,
1300 to 6000 oggs (nanonu oy 19595 Hora and muay, 1962)

Its average n'ow‘th rate (length) is as fonwm first year = 21 cm,
tocond year » 30 om, third year » 36‘cm, fourth year = 41 cmand
fifth year « 46 cm. The female selecis a suitai?s site whorve it
« vdopoaat- its eggs. The eggs.1ie attached to stones and othey
objootc. The female guards the eggs until they’ Wre hatched. ‘l'ho '
Chilka Iaks in Orisss (oast goast of Inaia’ is'an‘axcellont’ arn '
for collecting: the fry and fingexlings of this species Crom Apria
to July-and from Baptember to Naveuﬁar. 'fhey ars stocied’ m
ovar-the country. T i e O
- T1apia m%is “An"eX8tLe fish, It vas brought to India’
-from Bangkok and xgsépdueod ‘by<the- Gentral: Marine Fiéhe rign ™

T
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Raaeareh Ingtitute for experimental farming in thy ‘érly fifties,
Soon afterwards, the Dapartment of Fisheries, Madras, brought "
" another consignment of this °ueeies from Caylon and Htocked tham

An ponds all over the: étata~' 1% 48 s freshyater f1gh but capable
of thriving vell fin brackish water and salt water with salin&iiee
upto 30%o . At salinities varysng from 30%00 to k40 %o the
rrowth of ',1‘,11,1;15 avpears to be s&tisractory but no breeding takes ’
place. The adults feed rostly on algae and detrifus, Jut also

make use of a variety of benthie animais.. Tilapia is a fast-growing
. And quick-matutins fish, Tt bsgins to braed when about 2 months

" old and thereatter it continues to bread throughaut the year. Its
reeundity varies from B0 to 100 .eggs. The male acoooa 4t mud

or ‘sand at the bottom and the’ female deposits-its eggs which are
fertilized and thenvpieked up by.the female for oral ineubation.-
The high hopes of many Asian countries for culturing this fish

to meet the protein ishortage have met vith disappointment.
whermr this species was cultured, it presented an aoute problem
of po'pu:latlon explosion resulting in ‘runi:ingf, 1.2, it bacame
smaller and silller,' but dresding continued uninterrupted. n thus
oreated a problem of overcrowding. Ahd vompetition for Tuod afd
ppace. Vhen cultund along with carps and Chapop, the other species
first became stunted and wers.then sliminated, Culture of Tilapia
with predatory fishes kept. the Tilapis population withir contred
resulting in better prowth and survival of Tilanis.

L Estuaries and beckwaters offer good collecting grounds for

fri and ringarunca of several other fishes. Elvers of the fresh-’
. vater 091, !mﬂ;g mmcau entsr the estusrigy in certain '

seazons 4_._:)_ very large numbors. ..fo far the culture of omm‘fmf* t
. K]
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boi,ns praétised in this country, Sowever, cIf..lo are %2ing
m;de b}_em Central tarine Fisheries Research Institute %o
culture the esle on a commercizl soale. Elepthercusua
gtradactyhm is anotte'r highly es’caemod fish. 'I’ho ﬁngerungs ’
of this speclies enter the estusries in !‘airly 1arge numbers,
: Altroush it 18 8 m'edatory fish 1% can be cultured in brackish -

waters slone with ,f'o‘;'agev fishes as its food,

b) Crustaceans.
' The important crustacean spacies ot India sre the penaeid
prawns such as Pepasug penedon, Densens ipdicuy, Mitapevasus debagud.
and Metapepseug affipis, These specles breed in the tea. ‘The
post-larvae migrat® into the backwaters where they grow to a fair
eize, They then migrate into the sea for maturity and a;mming.
" In elmost all parte of Indla, tarming of the shrimps oonéists =
of travping the larvas and juveniles in encloged waféré;"'l‘he
young shrimps reach these areas with the incoming ¥idés, They are

Yt

anwed to prov on natural food for 3 to 6 wmonths 4nd-are then
harvestsd periodically. - P

.In Kerala, after the paddy crop is harvested, the fields
adjoining the backwaters ave extensively utlliues .or prawn
culture. Jt 1s.estimated that over 44,000. hectares of paddy
fields are used for this purpose. Prewvn larvae’ comihg from
the sea through the baskwaters are allowed %o enter the fields
a% the flood tides, but their.return to the sen 18’ prenntcd
beenuae of the introduction of meshed secreens into e - slulce gttu
: enatructod for the entry of vater.  They feed: 1ntanxlw17
on the natural .food. availsbls in- paddy f1e1ds. ;nd TN npidly.
The aatmted production in:this enviromment mgea rom soo kg
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to 2000 kg per heetars, IL haw Deon fownd thab vsing srbiideiel
feods, the yisld could be incressed considerably. Ome malor
dravback in this typs of operation 4s that the juvenile fishoa
vwhich also enter the rields with tha incoming tides take a heavy
toll of the young prawns, = , _

" Righly eleborate techniques have been déveloped in Japan
to allow Penasupz -jgpgm.égg to breed under controlled conditions.
The larvae are reared upt:; jx:wen:tla sf.ags afid then they are .
Lransfarred into larger tanks and fed on artificial freds until
they reach the commercisl size., In India the species suitable for
guch ewiture operations are Penasug ipdicys and Ponsous gersussorif,

-but the results obtained sc far, although encouraping, hzw= not

beon commerclalized,

Of the non-penseid prawns, the gient freerircer prewn,
Yagrobrachiim gosepberegil is being success:. >/ reared and
eultured in Indis, .

The spiny lobsters are representes: °7 Panulirus 922:!2951%9
P.orpatus anéd P.hogarpg, The phyil~ 38 larvae of same of thess
speocies. g'et successfully metaz" zrhosad under laboratory conditions
but the rearing of ‘ths jge’ 1183 presant considera'le "“f‘*cul'?sv
beceuse of their c:ilnn:""““1510 h”b“i at the time of multim.

The portuntd ot rescurces are extanun along . both the

_mmests of Sndie <19 larvae of both Fortwmp pelagicus and

Borlle muff'& ‘have ‘seen mceenruny resred ap to the Juvenile
otage s Sfoémpta are being made at present to culture the
j,;‘,;,;;dgss t1 they‘ reach {;he commercial sina,

») !&un!.cz

Ark shelle, mussals, edible oystes, olams, pearl oysters
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nd mmerous gastropods and cephalopods are abwulsntly found in
~ estusring and merino haditats . However, their utlligation us
food within the country has been of & limited ox'tont.'nur.dm the
VP!I* tvo docidu. muoh biclogieal infermation has been gathered
- by -the Captral Marine Pisheries Ressarch Tnotitute and experimental
farsing has been succeasfully undsrtaken not only on reering
the olams, sdivle oﬁsfsra and mussels bub also on producing spheri-
ol eultured pearls rion the indigencus spacies of paarl oyat;er. '
The industry for spherical cultured pearls wag first dmlopod in
J’apm, but awaquontly Austyalia, Korewm, Hluippima, Hong l(’ong,
Nalaysia, Thailand and Burms started producing cultured pearls
in substantis) quantities largely with theasgimtance provided by
the Japansse scientists and technicdans. Recently, a pearl culture
lahoratory hes been established in India using the locally available
scientifio talent. - -

Vary high yio;d of muesale has been obtained by culturing
them on roper suspanded from floating raiis. The information
~_obtained in experimental farming of the backwater olam, Maretriz
' ¢9388 and the bay ark shell Apadars granpgsa has indicated that
these species could also be cultured on'a large scala. ‘Phe. possibi-
14ties of tmnsp;an%azicn of vedge elass (wopncizin? | cwenyolells
(Bolenidae ), false clams (Mactridae) and the Sia'ck clam (Corbui-~
oulidde) are baing worked out to agtablish new beds vhere environ-
mental conditions are favourable. ‘Modern solentific methods
* of collecting the oyster spats have been applied, but the itilization
of such technioues on u commercial ‘scale for the cultm cr edible
oyster 13 ye! to be devel oped. '
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By faiv, the most spectacular resulys have been obtained
on pearl culture operations in India by the Central Marire
Fisheries Re;!earch Institute at a recently estakﬁlish&éjaquximental,
farm near Tuticorin. (south-easth cocast of India). Pearl oysters
collected from their natural haﬁitat by skin divers bre raiced.
in ver& large numbers. They are acclimatized to farm conditions
in _'paarl netst of 60 z 140 ca and suspendsd from wooden floating
Cyafte ( A mx 4.5 m). Fealthy oyéters-arethen enaesthetised
with menthol. Incisions are made at the base of the foot and
in the visgera, Mantle graft and shell bead are tMn introduced
into the incisions. The treated oysters on recovery are again
suspended in pearl‘nete from the rafts.. The cultured psarls obtained
from the oysters are of high quaiity snd have a remarkable
lustre. In the begimning, the shall beads used 85 nucled were
imported from Japan but subsequenily heads made out of the
indigenous chank rhells have bsen uiilised with consideratile
success (.Velu gt al., 1973). Although initial suceess has been
achieved on pearl culture in Indiz, considerabls refintments in
the methodology are necessary %0 pud thése‘ tachriquas to cor-eroial
us.e ( Alagarewami and Qusim, 1673 & 197%), Coaeron b
a) Feavseds o .

India has vast resources of seawdeds along 1ts 1ang ccutnnt.
Rich algal bsds also ocour in the Xe.ccadivea and. tbs Anﬂm and
 Nioobar Islands. About 164 gene‘*a and 389 spec'!.as oi‘ algaa hsn .
been reported from th= Tndian cna-vt Rcw! nf 4t ‘.':m.'eeds form
a source of phytocolloiaa tmch 'Y agaraaeu' and“t'tlsin- A m 1m
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Goulerps, Wyn end Porohyra ere weed as food, siticugh in susll
guantitiss. &wt veeds waahed ashore are usad a» msnure for gocomut
and-tea plantatiom. :

About 30 species bof agarophytes hwa baen reported to oocur in
these waters., Tno ratio of the dry saaveed anq ag&r produnbion
(0 approximately k ¢ 1. Geligielle and Orpoilaris speciea are of
considerable importance for the egar-agar industry. Saverl speciss of i
Sazasazve, Turbigaria and_Grstophyllim forw a rich source of alginic
soid. . 4 3 -
| ".The method of collection of the weeds iz mostly by cropping
‘thes periodically fpom the rocky bads where they are found. Wiih
the rise in demand at the recently estadliched seaweed proocessing
factories, culture techniquss have besn iaitiated and the weeds
Are grown on coir ropes mounted on wooden frames, Bxperimental
culture has been undertsken in respect of the’f’ollw‘ing' specisss ‘
Urs, Sspraamum clootum, S.wmdsere, S.gvartinit, Gelidiells acercss
apa muu;m sp.and their yields have been found to be very high

QQ&L@}QE.

A stage has reached now that psriaps <0 ONs cain ixioié Who
question of the protection of environment, Pbih&po there will be
very tev coastal areas in the vorld vmch have remeinad free
trom pollutiop, There is an urgent nud in almost &1l coastal
areas %o look 8f the overau Pictura of their uss and-develop
elaborats pisna for thu Judicious utilization of cosstal Te sources.,
Wvery oountx-y aust dmlop zvesan!'ch wmmty to Geal vith the
complex aovslomsnt problem aasaciatad with the multi-uss,of the sea.
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Our eoal should be -0 devsiop an adMiusisiitiive bLrucbure uveded
to execute propsr management programmes and zt the same time ensure
that the sea remains as olean as possidle. We must also take mté
accourt of the economig problems of sharing the cosstal zenes by
oomi:atim: Interests so that the sea continuesto fulfil our social,

economic and reersational needs for a long time to come.
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