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ABSTRACT

The West coast of India with a wide oontinental ahelf and a long coastline
gocounts for three fourth of marine fish landings of the occuniry. The estuaries
and bdackwaters receive nutrients fros the hinterland, and are mcet productive
area for food but they are alsc extensively used for disposal of domestic waate,
sewage, industrial effluents, and oil wustes.and thus face serious threat of
pollution and present hasards fcr pubdlic health. Tn this presentation, back-"
waters of Coohin and estuaries near Joa are diacussed, where mangrove are very
comron. They add organic matter to the ajuatic environment and modify the
ecology. These areas have fringing mengroves and mangrove swamps. The fring-
ing sangroves are oommon in estuaries and mungrove swampe are found in baok~
waters and low lying areas. The most abundan{ mangrove swamps are in Julf of
Nutohs These have a special scosystem which is highly productive and the sguds
stratus 1is rioh in organic matter, Around Bombay aity & large low lying areas
are full of dwpaf mangroves and are being reclaimed for urdan development at
& very high cost, An urgent need has arisen for sanagement of these sccayntems
end enhancing food production. ' ’

Strong shoreward winds influence the coastal ureas in different waye during
the monaoon asason. In some arsas atrong coastul upwelling im observed, and in
others it may de weak or negligible. Coamtal and cceanic ieslande ¢lso influence
the environment around them. The combined effect of all thess fuctors lesd to
creation of separate ecosystem and Suur msjor ccesyatenme cun be identificd along
the West coast of Indiu., They are i) Estuaries and backwatere including man-
groves 1i) Coastal sone upto 200 m, i1ii) Open Ocean and iv) Islands and atolls.
These systeme are adjacent to each other bdut have théir typical physico-chemical
characteristics, They differ from esuch other in food chain and production at
different trophic level. TRiclogically their dominant feuna and flora ia also
different and eesoh of them have emalier subd ecosystems of their own. Amonget
these ecosystems except estuaries aul a part of the coamtal sone which are in-.
tensively utilised for fishing, cther ecosystems at present are under exploited.
Thare is, therefors, the need to study these scosystems for hurvesting the
exploitadle resources at an optimum level,
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I #TRODUCTION

The Wust oeast of India and the centfhental ehelf aleng the Indisn coamst- -
li1ae are highly productive and eccounta for thnes fourth sarine fisk landings ;
of the country which 1s areund 1.3 millien tens. 4Aleng the Indian oczatline .
varieus chauges eccur in different areas asnd these sedify the biological pre-
cesses. BStudy of these Precesses shous existanoe of atleast four aajer bie- :
logical ecosysiems. Each ecesystem has its special characteristics and their
physical, chenical and biological compenents are different. The produot;pn‘ :
and feod obain in marine ecosystess is influenced primcipally by the geolegical '
formstion of the area and the physical and chemical:processes which eceur..
These jeintly conatitute’ the envirenment and govera the inter-relatienship .
ambsget the organiass and their qualitative and quantitatige preductien. Cem~ |
_siderable work en these aspects has deen done along the Wast Cosst of India
during and after the International Indian Ocean Expedition and sufficient ia-
fermatioen is available en scelegical and bielegical processeas which cocur ia
this areas In this paper an attespt has deen made te characterise the ocolyothJ
which are found aleng the weat ceast of India. oL

The west ceast presents different envirenments from south te nerth. These
are the backwaters ef Coochin, estuarine areas in Xarnataks and Goa States where
large but shallew rivers spen into the Sea and the shallew region of the Qelf
of Kutoh with extensive Mangroves. In addition there are a large number.of .., :
islands im the nearshore sdd effshere regions. PResides all thess, this ceant
is periedically affected Dy upwelling in differsnt arsas. The available in-.
forsatien enadbles us to deliniate feur major eceaysteus along thias ceast. Thease
sre (1) Estuaries and dackwaters including mangrewes, (ii) Ceastal Zene upte
200 » (111) epen ecean and (i7) Islands and atolls,. ' '

| 1. ESTUARIES AND BACKMATERS

Batusries and daokwaters which ferm the transtitional some froa f{reshwater
40 the sea, are vory extenaive and piwy an important rele through ieed produote"
ien, disposal of effluents and sewage, traunsport etc. The total area of these
waters aleng west coast is absut 30.5 lakh acros (Mitra, 1970} and the state~
uise break up is given belews (3 lakh acre - 100,000 ioros?. it .

State - Eackvaters Estuaries . Tetad . -

sres in lakh acres ] B s R v
Qujarat . 9.2 o v .. 16.0 o T .1'9.2 v
Madharashtra 2.0 o 1.0 . - 3 ’ 3.0
Karnataka 2.0 T 0.5 . - ‘ 245 :
Kerals - 5.0 1.0 640 ;
Tetal 182 oo 1265. ST 30.7 )

It is seea that the estuariss and backwaters are asst extensive ia Gujarat;
This 18 followed by Kersla, Maharashtra and Xarnatska States. i

B all these arcas|
generally back waters arg more japortant. :




L~ 3=

Cocgm backwaters and the sstuaries of Goa have deen extensively studied which
are daacussed here 43 the repressantative arsas for tropical backwaters and
estuaries. . : :

The bydrography of these waters is influenced by the tides and-the seas~
ional changes due to monsoon. Consideradble changes occur due {0 heavy rains
agd results in lowering the teaperature and salinity. The salinity changes
during the year range froa O to )5%e, In Mandovi estuary of UOoa; 8&)inity ree
aghes ser0 ip aonsoon while iz other suamer montha it ie as high as:35%e. Theae
result in strong differences in animal fauns during monsocon and non-Ronacon
seasonn. In Coohin backwaters stratification occurs from June to Septeader
when surface and botton waters are clearly differentiated, (Qumsim, 1975, ia

. press)e The light penetration is redused psrtioularly duriag monsoon months.

{ During the courss of a year the ewphotic sone varies from 2-6 m. The atten=
uation soefficient (k) ranges between 0.60 - 3.00 im Cochin backwaters (Qasim
2%: 4y 1968) and 0448 to 7.5 in Goa estusries (Bhargava and Dwivedi, in press).
No distinct stratification was uoticed in (Goa estuaries. :

The gross and net organic production in Cochin backwaters ranged froa 8.5
39,1230 &C/n/a and 035 to 0.88 gC/w?/d respectively (Qasin et-gl, 1969)3
C'4uptake in surface waters of Mendovi estusry ranges from 134.550 ag G/ad/a
and during high tide 44.122 mg/C/w’/4 during low tide. ‘

In Zuari estusry whioh is mwore marine in aature, the c“uptoko during high
tide veries from 580 10 1950.mg/C/n3/d and from 22 %o 82 mg/C/n3/& during low
tidee In doth thems estuaries variations ooour due to tide and production is
Righer during high tides - ' ’ .

e G
Recently Bhattathiri gt al (In press) bave estimated the column production
and chlorephylla’ values during monsoon ssasoa from June to Septeadber as follouws.

Bstuary o . Qrganic produotion Chlorophylla
o (ngc/m2/a) ag/u?
Mandovi B 59.04 ~ 549438 T 1460 = 12,70
duari ) 108.24 -~ 502.45 - co 1090—!6.1.
CsCanal 116.28 - 439011 2440 -~ 12.60

It is seen that the highest values oqour in Cusbarjua canal which conneots
the two estusries at a distance of about 12 kas from the eesa. .

The phytoplankton counts ia Cochia Backwaters were maximum in Noveaber amd
mininum in Septemder and ranged from 22,200 to 299,700 cells/litre (Devasay
and Bhattathiri, 1974) with diversity index ranging from 1.53 to 4.50. In Goa

estuaries the phytoplankton counts from surface waters during June to Septeabder
" are available whioh ranged from 3,600 to 430,00 cells/litre.

. ™he secondary production is also high in these vaters. The averags oo~
pianxton biomass in ml per al in Cochim backwater ranged froam 0.09 in July to
0.35 in Marob (Pillay et al, 1973)s The scoplankton bdiomass in Qoa estuaries

from & single station vas 175 g/1000 @3 in Zuari and 82 &/1000m3 in Mandova
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"Plaute I, Dwarf mungrovee around Bombay city.
Adove - Lurge mangrove ewamp between
Andhery: and Versovs area; belcw, a’
part of the same ureu uander reclaim-
ation for urdun development.
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(uoouamx 2t al, 1975). The avorage sooplnnkton bxonaoa expro-ncd an uot noxghtt‘
per 1000 me< was found to -be 439 gn in Cochin backwater, 61.gm in Mandovi eotuary

and 149 gm in Zuari. oatuury.- In all these three areas the copepods were tne
most dominant,

e [T B R

MANSROVES o B

Y aiibn?

Thtrmnnsrov-o are the tropical econy-tonl'fau;d in th- brackith vutoro aaad -
the estu &8 whe ¢ wave sction 1s negligible and gubstratum ie eoft and muddy.
They havi pocxnli yed rovt systems which help. ip building.up the land mass and :
harvour varisty of benthic life. . Aleng ‘the wept coast of India, the fringe
mangroves “and mnngroVo ewampa are abundant. - The southern. coast of the Gulf of
Eutoh is very riok in mangroves, while northern pcrt is devoid of any mangrovse.
Julf of Cambay has mangroves -in sheltered areas and eround. islands. Bombay 18
surrounded by dwarf mangroves (Navalkar, 1940, 42 48) Navalkar and Bharuche
(1948, 49) have studied the various scological and, phyoiolog;cal par-noter. of
this region’ At ‘Present these mangroves. around Boany city are of no egonomic

value and ars boing reclaimed at a very heavy cost for urban dcvolopmont &
(Plgte 1)
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. ‘ South of Bombny tron RAtnaglri to. lnnguloro, along the osntral weat coust,
almost all" thc sstuaries. have ®angroves. Furthcr south ‘in, Korala, Cochan hu- )
sxtensive U.ckuttcrl with frtnging mangroch IR

Untawale® ‘at al (1973) and Dwivedi. st al (1975) huve studxod f&vourahln and
unfuvourable environmental parumotor. for grouth of mcngrovoe. In mangrove
swamps bacteria break down dead foliage'and as a ree&it of biodegradation, tne
nutrients are reégenerated and pholph;tca and nitrates occur in high concentrat-
ion. The privery and secondary producere alec feed .on the orgenic matter en-
riched - with nutrients. These mangrove swamps act as tho nursery grounds for
nearshore and ontuurine organimms inoluding praunn; lhrzmpu and various fishes
like Chanos, Mugil, Anabas .and .mud skippers. Theae nreaa are also -subjected to
strong variations ‘in the’ snvironmental’ parameters, “thorrfore animal faune vnr—
ies from season to seagon. The moat common plantg”® ‘a thizoghora mucronaty, “
Avicennia officinalieé, Sonnertia agotnlu. Acanthus ilicifoliua, Asgiceros con-
rniculata. Thess are -pacxalf "abundant along the centrai ‘wedt coast of India.
Untawale et al (unpublished) studied the phytoplankton counts; the runge was
from 50-0000 oelis/litre with muximam ooncentration fn May and Jurlé . Jyhile nx-
,nimum concentration vccurs in August and September. .The average valuas’ of C
uptukc in theso auaupc was 37 8 mg c/n /d (Pant, pernonaﬁ oommun:cation)

B;.ed on thi nvailcblo data from Cochin buckuutar- and Jou estuaries the
values_are 9.75 agfC/n 3/h tor organic production and:216 ¢w/ 10003 for Zoo-
plankton. : Thus the satuaries and bucvwarers along with the mangroves 1 a
highly -productive econyster and alzo has a high potentxsl for yield at third
trophtc level.  Theme arese cea be utilized for culture of moiluscs, prawns
and fi1ghes. However, the present practices of indiscriminate sxpleitation of
the young ones advars..y affect production and perhaps thiw may be the reasons
for -low -.yield et the third trophlo ‘level inspite of hign prodactzon at yrxmury
and secondary trophioc -levels. Th.refor., ;heso arsae lhouxd” 4 g)vun ‘hagzh-

“priority for. .aquaculture... - - A=
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. tnoreased. An additional production of 2,27 million metric tons has

8p.

C yonp3
36 :
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The sreatest dunger tu theme highly productive areds is fr.a the dxppopll
of demestio sewage and industrial effluente and in .recent years the situation
has become worse. . In order to protect and harness these areas for production,
the wastes should be treated before discharge wnd their disposal should be re-

cgulatede }
. 2, COASTAL Z0NE UPTO 200 w1

Along the west coast of India fishing is extensivcly undertaken $y non-

" mecnsnised boats who follow the traditional fishing methods. There are abdout

1,06 million fisherman who do not generally go beyond 8-10 kms frem the coant.

- This sones socounts for more than §0% of India's fish lundings and hae been
" gtudied mowt intensively. Bamed on these duata, the whole ceastal sone can be
. divided in, three distinct areas. o : o : ' '

1) South-wsst coast where upwelling is prevalent.
i1) Central west-coast where upwelling is negligidle and
{11 Bomdbay Saurashira ovast with & large continental shelf and mild -
upuelling. .

The orgenic production along the South Weat Coast has boen measured from
Karwar to Cape Comorin (Nair et al, 19;0). The rate of production upto 50 m =
depth_ranged detween 0.18 ~ 2,45 gnC/x°/duy with an average value of about 119 |
gnC/n?/d.  Howsver, at the Wudge bank during upwelling months the production is |
such higher. -In the zona starting from 50 m depth to 200 m. the production |
rates decraases to an averaze of 0.43 ¢nC/m2/d on the nearshors waters of Cente |
ral went coagt. Between Coa and Bombay the ‘chlorphylla values ranged from 2.4 .

to 18,8 ns/u {Dehadres and Bhargava, 1972). Higher concentration was seen in . . '
Novembor-January and slight upwelling was surmised. ) )

The ssoondary production through gooplankton has been sswessed by many re~.
asaroh workers. Bused on the data of IIOE, plankton atlases have heen publiib‘d
whioh summarise the total gooplankton biomass. Ths 23oplnnkton biomass off
Ceohin duréug April-October ia of the order of 0 o/v° but gradun)ly Ascrasges
to 10 ga/m* towards offshore areas, (Dwivedi, 1973). Off Saurashtra coast a
conaentration of 1800 mi/1000m3 of gooplankton biomass has recently besn record-
od, and indioates high potential for pelagic fishery, : IR

The fisbh yield from these areas is high and mechaniged fishing is generally
practieed upto 100 m dupth sone. This 4s indicated by the trawl catohes from
three different areas. The figures are 226,0 kg/h off Coochin; 115.35 kg/h oft
Kaywar and 220,5 kg/h of f north Bombay and Saurashtra (Dwivedi 1973). These
sones also differ in the fish fauna and each of them are dominated by different
groups of ocommeroially important fishes. The fishing off South coast is do- -
mninated by crustaceans and sardines, the Central zone Yy mackerals and Lactarius
while the northern tone by pomfrets, thread fins, Bomtay duck and Pseudosciaena .

d 2jeuddosciaena

These areas are still under utilised and the fish production oun be further

rated from complete Indian continental shelf upto 200 n depth sona, ;;:yn:;::.”

share of the yield will come from pelagic rescurces of the we

8t coast alone.
Therefcre, this ronos has three distinct sub-ecoaystems which differ in rates of
iroductton and support different combinatiuns of commerolially important fighep
“huugh thess eccosystems are adjoinin: and the physical limite of these qy.toﬁi.
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overlap but each of them when examined as larger systems show distinot biolo-~
¢ical charecteristics at pricar,, secerlavy and terfiary trophic lavels, These
differences are alsa enppnrta? %v the physicel and ohemical oharacteristice.

It is!necessary to investigate and develup different apyrosgh for the optimun
utilisation of each df theee sud~ecceystem. In tuces mreas pollution ;roblem
is not sericus, however, recently some studies of fishee csught around Bombday
Harbour showsd the mercury content higher than the permissible 11~:i¢ (Halkar
and Tejam, 1974),

Jo thie area Bomay 3m larcamt oity which hss problems of disposal of
aeuage and industrial effluents, and as & result some bays and oresks hava dev
coms polluted (Dwsvedi and Desai,in pr..ik‘ detailed study of trawl catghes
conducted over a fiwe year period adroad R/V Harpodon aleo show a grudual de~
oreass in fish yield jrom 1968 to 1973 (Abraham et al, per.coma). It thus
wppears that these areum are used for various purposes which are not compatiable
for each other and requirs very carsful management policies, '

3. OPEN OCEAN

The area bayond 200 m zone is considersd here as open ocean. This soo-
systen at present is poorly exploited dy Indien fishing Industry. The most .
iaportunt is Tuna fishery of the Indian Ocean which 1 explojted principully
by NonelIndian Coean countriess In compurison to estuaries und coaatal sone
this_area 1s less productive and the average organic preduction is omly 0.18
gc/nzfd while the chlorophyil conoentration off aileppy_ ranged bhetwsen 7.6 =
30,35 mg/mé, Off Goohin it ransad hetuesn 2 - 210 mg/m?. The secondary pro-
duotion in terma of zooplankton biomase has besn very well studied during In-'
ternational Indian Oceon Expodition. Indian Ccean Bielogical Centrs, Cochin
has pudlished & seriam 0 sacplankton atlases on the Zoo-geography of sooplan=
kton in Arabian Seas; _Based on this data tho estimated avosugo zooplankton
biomses ia 19 m1/200 m> for.the Arabian Sea and 14 m1/200 m3 for whole of
Indian Ocean {Saktivfl, perponal communication).

The known resources of the open opean sre tuna and Nyctophid like fighes,
The Indian Ocean ocentral water arce and sudtrophical convergence area (15°B)
formed good ground for elhar~== tune (Uda and Nakumura, 1973). Pantikkar and
Jaysraman (1966) pointed out rich fishery for oil sardine and mackerel in up-
welling aream of Aradian Sea while Ude and Nekamura {1973) also confirmed up~
welling areas a favourable grounds for tuna fishing in the equatoriul zone.

This scosystem may have lesser rates of production but turnover of energy
' between trophic levels is high. Apart from the fast turnover, large area and
& desp suphotic coloumn make this sone important as a scurce for food poten-
tial. The present deis sucgests over fishing of some tuna mpecies and now it
is necespary to concentrate on smeller tunas and tuna like species. Further
exteénsive investigationa ars alsc necagenry to deliniate area of ssagonal up~
welling whers fishing efforts cun be concentrated,

4. YSLANDS AND ATOLLS:
. There are several nearshore_ and offshore ialands in the Arabian Sea along

the ‘wewst coast of India. These areas have not received enough attemtion from
scientific angle. Howaver, they cen be classified into 3 major groups ; :
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1)  Ssursshtra group {11) konkan group and (314 laccadive M Cuy
épﬂ"lkk‘.’ro et al, 1972) (ki i)s Zaw Sb.\.l“.u-‘(ii.;a)-’,:"-,. c:..u:?: Z:n:cuyu‘?fﬁ
1n the Julf of Kutoh, and in the Gulf of Cambay, " Konkan grcupa This ;r;;p~
ni-o-ccnniagn of nearly 16 nearshore islunde along Centrai west coast from = ~ -
Bombay to Milge. Laccadivp'snd'KiniooyAgnqupt,\From.Ltn namg. 'Lakehdwipa! it
apypears that there were one hindred thousand iaiandéviﬂhthiihrégfdﬁ. Today %
there are approximately 40 islands and meveral islets. This group ‘of ‘islands’ ™
18 400 kos away from the mainland. - The three 8roups of .{elands deeoribed above
ere of two types, the continental talands and oceanic imlands. ’
: y : @t K

. The CoRitinental iclands are Saurushtra and Konkan group and the Oasanic
islands are the Lacoadive and Minicoy islands. Later are mainly coral atolla
in epen ocean. - : B . ' :
; From the ” preliminary studioa of these islands Panikkar et al,(1973)
Parulekar (1973), bave observed thut sea surrounding the ialands_ie more pro-
ductive. Some of the islands like Laccadivee and Mintcoy, Karwar wroupi:snd ~°
others have a rich fishing ground in their vicinity, Importunt.gcoayatoﬁéﬁ"
develep around the islands which pr.duce a variety of living resourcens. Inryovs
this concentration the mangroves around the islands in 7ulf of Kutch &nd tuna
fishery around Lagoadives are very signitfcans, and require epscial atteation. -

~

. Very little data ie aveilable for these islands. Minicoy §rolip of island
have been. studied by some authore,Qasinm et al,(1972), wasim and Battathiri
(1971), and Soswami (1973). Qasam and Bhattatniri (1971) wtudied primary pro-
duction of gruse bed on Kavaratti atoll of the Laocadive ﬁﬁchi’el;gogpqwneae
atells largely consists of turtle grass (Thalassia hemprichii) ahd manatee
graoes (Cymodicea jsoetifolia) with substratum of Sang coral rocks and dubrie.
The grose production was estimated to be 11,97 giC/mS/d  and the net prcduction
vas 5.81 g0/n°/d. 1In the Kaveratti Lagoen wasim o4 a1, (1972) recorded groes
productions as 4715 3C/m/year,the highest valus recorded in euch waters except
in Hawaiian coral reafe where Gordin ‘and ‘Kelly (1962) reported as 7300 gC/ue/
year. The lagoon waters have higlier values of temperature,salinity and oXygen
as compared $0 the surrounding sea water (Goswami, 1973)s The zooplunkton bio=
mass was 253 n1/1800 m3. Pranter and George (1969) estimated that rooplarniton
provide 0,32 go/mc of energy. .Tnems ecomysiuue ary Nighiy pPivduclive aww Lou
ssa grass after decay serves as the food for certain animals.

Algo around Lactadives, Minicoy and Maldives rich tuna fishuries oxist.
Thue thesse islands appesar to influence the production around  them and modify
-the food wed and distinot ecopystems are created, ,445ﬁ?19}n .
. v S

The ‘sbove-data supports’ the préesence of four;major ecosystems along the .
west coamt of India. PBach of these systems have typical food web and differ in
their physico~chemioal parameters and production at varivue trophic levele iw
aleo different. These eco-aystems are inpontinuity with such other and each of
thea have sub-systems of their owns " Therefore for optimum development of ‘food
resources, each echo-system should be studied i1n detail to enable us to plan
and formulats marine food resources development snd conservation programmes

which are suited to each eco-mystems
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