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1 O IHTRODIIITIOI

In rocont yoars. studios on bonthos havo attains!
considorablo iaportancs concurrsnt with tho incroasinq

roalisation or thoir siqnificant rolo in tho trophic cyclo
Almost halt of tho world's cosnarcial catch tron tho soa
consists of shell fish and dqrorsal fish; whoso main food
conos from bonthos. A dotailod lmoilodqo oi tho bottom

fauna is ossontial tor tho dotornination of tho potonti
alitios of tho dslaorsal Iishorios of an aroa. Zoobonthic
studios also play o major rolo in bass lino rosoarch on
pollution in marina, coastal, and ostuarino onvironnonts
(Lia. 1968: Wolff. 1973). Anothor important application of
studios on bonthic anioals has boon to uoo thoir mmbors and

divorsity as a koy to onvironnontal disturbancos causod by
oil spills (Parker, 1975). It has also boon provod that
quantitstivo bonthic tsunal studios aro oxtruaoly valuablo
tor dotormininq tho damaqo rosultod from major industrial
ottluonts. Divorsity and abundsnco of intama spocios can
bo usod to judqo tho dynamics or stability of aquatic on
vironmonts (Parkor. 1975).

Tho pionsorinq intonsivo quantitativo invostiqation
of tho bottom fauna is that of Potorson (1913. 1915) in
Danish rotors. Since thon, quito a lot of work has boon
dono in tamporato and arctic wators to olucidato tho part



played by bethos in the benthio tisery of these regions.
Earlier works o heathos have shown the importance of the
estimation of benthio biomass in evaluating their utilisa
tion as flood tor hiqher animals ad £ishes- (Petersen.19i8:
Bleqved, 1930: Iristow. 1938: Jones, 1950, 1951. 1952 and
1956: Senders, 1956: stiokaey end Stringer, 19572 Hulioki,
1957: Konstantinov, 1960: $eqerstrale. 1960: Holee. 1961.
1.966: Kurian. 1967; Eeqle, 1973: Damodaran, 1973: Ilelntyre
and Morison, I913).

Ianthic feoe has been divided into (i) animals
that spend auoh or their time in the upper layers~o£ the
water and descend to the bottom £or'breedinq, Ieedinq or
resting, (ii) anflasle that spend most of their lives on the
bottom and (111) borrowers (Aim ,3 43.. 1901). or these.
the first qrou ooosists of denersal fishes» nmny'oruataoean
and other mobile invertebrates. The eeooad and third oats

qories correspond to Petersen's epifaua and infauna res
pectively (Petersen, l9l3).

According to sise. benthio animals can also be di
vided into three categories: (1) nacrohenthos. (ii) nio
bnthos. ed (iii) microbenthos (Hare. 1942). The size li
nits of the three groups of benthic animals are arbitrary
and vary ooordinq to the workers and type of substratua
under iavestiqetion. The lover sise limit of aacrobenthos
depends eon the mesh size of the sieve used and usually



varioo lotwoon 3.0 and 0.5 no. Tho uppor lioit oi’ aoiobon
thoo dopondo upon tha naah aiao of tho aiovo uaod for upo
ratinq Iaactobonthoo from naiobanthoa and ita lowar limit
ia botwoan 0.1 and 0.04 nun (flclntyra. 1969). Tho |nictobon
thoa includo thoao orqaniona that nro not retainad in tho
finoat aiovo uood tor uaoiobonthoa aoparation and includo
bacteria and moat ot tho protoaoana. Bocauao of tho vari
otion in tho naah aiao ot tho aiavaa uaod by dittoront work
ora, tharo ia no atrict aiao ranoo (oz oach of tho abovo
qtoupa.

Thara ia an incroaaing intaroat in tho atudy of tho
oatuarino onvironmont aa a distinct antity. matuarioa aa
a rula are biologically more productive than tho adjoining
bodiaa of fraah water and aaa wato: (Abbott 31 Q1” l97l).
The dynamic naturo ot the anvironnant. with ita qroat natu
ral tortility md its potantial role aa aitaa to: tiah tarn
inq haa atinulatad conaidorabla intoraot in aatuarino in
vnatiqationa in racant yeara.

According to Pritchard (1967), ‘an aotuaty ia a
uni-ancloaod coaatal body of wator, which haa a {zoo con
naction with tho opan aoa. and within which aaa wator ia
noaoutobly dilutad with traah wator dorivod Iron land drain
oqo". Tho ootuarina ocoayotom ia uniquo. intonaodiato bot
woon tho aoa and trooh wator and inhahitod by diotinct fauna
and flora. which aro wall adaptad in thoi: phyaioloqy and
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ocology to copo with tho dynamic onvironnant. Tho avian
aant of tho oatuarioa and adjoining backwatora ia iapottant
to human valfaro aa thay play a vital rola in tho produc
tion of lood roaourcoa, vaoto diapoaala and tranaportation.
Tho acoayaton fonaad by oatuarioa and backwatora acto ao

nuraory gtounda tor many marina and frooh wator apocioa.

India haa a coaat lino or about 5600 Koo. and a

largo nuaba: oi’ rivulota, rivara and ita tribotatioo opan
into tho aaa. Tharo aro a numbar of oatuarioa diatributod
along tho ooat and waat coaata of India, covaring an araa
of approxinatoly two aillion hactaraa. Though many of
thaao oatuarioa oro baing uood for tiahinq and tranaporto
tion. only vary tow aro aciantitically nanagad for bottor
utilisation. Flowovor, in racont yaata. atudica on tho
tropical oatuatioa in India have covatad aona of tho monoga
aant problaaa of thia apocial anvironmant.

Though marine biological invaatigationa aro baing

carriod out in India for mota than halt a cantuty. only Very
littla ottantion haa boon paid to tho atody of tho bottom
fauna and bottom dapoaita. both in inland and aarina an
vironncnta.

In India. Annondalo (1907) and Annandolo and Kemp

(l9iS) arc tho pioncora in tho fiald of aatuarinc bottom
tama atudioa. Thay carriod out atudiaa on tho ocology of



Gaqotio Doita and o tho laua of Chilha Lake. Panikkar
and Aiyar (1937) otudiod tho bottom fauna of tho braokidh
watar'aroaa near tho Hadtaa city. Soahappa (1953) and
Kurian (1953) have qivan an account of tho bottom taua of
tho inahoro and control raqiona of tho Malabar and Ttavan
ooro araaa roapoctivoiy. laiaaubraaanyan (1961) oonouctad
a proiininaty aurvoy of tho bottom fauna of tho Voila:
oatuary. Daaai and xriahnankutty (196‘7a) hava atudiad tho
bottom fauna of tho ooohin baohwatora. Boaai and Kriahnan

hutty (1967b) aiao oondutod a oonparativo atuuy of tho
marina and oatuarina bonthic faua ot tho naarahora raqiona
of tho Arabian Goa. Rajan (1965) made an aatonaivo atuoy
of tho bonthic animal oomnunitioa of tho Chilka Lake. Ano
thor obaorvation in tho Chilka Lako is that of Patnaih
(1971). who atudiod tho aoaaonal abundanco and diatribution

of tho bottom fauna. Kurian (1972) mado an invaatiqation
on tho bottom faua of tho Cochin Estuary. Jayaaroo (1971)
oondtod a proliminary obaorvation on tho maiobonthoa of
tho Cochin Harbour araa. Parulakar ad Dvivadi (1974) havo

invoatiqatad atandinq crop and taunal composition in rolap
tion to bottom aalinity diatribution and aubattatun charac
tariatica in tho oatuary of Hadovi rivar. Parulahar and
Duivodi (1975) havo alao otudiad tho oooloqy of bonthio
produotion during tha South Hoot Honaoon in tho Goon astu

arino complex. Kurian gt al.(1975) have atudiod tho dia
tribution of bottom faua in tha'Vanbanad bake. Ajnalkhan



gt 11.. (1975) have atudied the bottom fauna o! the Vellar
satuary. The diatribution and aeaaonal abundance of the
maorobenthoa of the Cochin Baokwatera were studied by Pillai
(1911).

Cochin Estuary is a ayatam of ehallow brackish
water lagoona along the Kerala ooaat. It is well known (or
ita role aa a nuraery ground for many of the oomarcially
important prawna and tiahee. The estuary eupporta an ex
tenaive prawn fiahery and tome the main nureary ground for
certain coaaaeroially important peaaeid prawns auoh ae

5.151% mun» !.1-a.£!.iai.a- 5-mnasame m ..au.e.___P ens
amiss»

During the laat few yeara. varioua aapeota etch" aa
geology. hydrography and organio production of the Qoohin
Estuary have been the eubject of inteneive atudy. However.
a detailed invaetigation on the benthoa of the Cochin Batu
ary ia lacking. The preaent work ia intended to provide
information on the qualitative and quantitative diatribu
tion or nacrobenthoa and its relationship to the bottoa
feeding tiehea and prauna of the eatuarine regiona around
c°ch1ne

In the praaent atudy¢ a detailed eanpling uae oon
ducted uaing graba and dredgee to aeaeaa the qualitative
and quantitative nature oi the uaaorobenthoa. A11 the animal

oontrihutinq to the fauna are identified and their pattern
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of distribution and seasonal abundance are discussed.

Affinity and diversity of polyohaete fauna have also been
studied. Importance of ditierent benthio torus and their
contribution to the standing crop are studied in detail.
Trophic relationship between nacrofama and botton teed
ing oomeroially important fishes and prawns are also
given attention.

The pbyaino-chemical aspects or the environnent
have been studied and their relation to the distribution
and abundance of bottom fauna has been diaouseed. En

vironmental parameters/such as temperature. salinity and
dissolved oxygen. both in bottom and in the overlying
waters. and rainfall were studied along with the benthos
investigations. The physioo-chemical nature of the sedi
ments was also subjected to investigation. Influence of
all those ecological parameters on the bottom fauna ie
discussed.

A detailed quantitative faunal list of maoroben
thio speoies and a brie! systematic aooount of the Holy
ohsete are also given.



2. mnrsromum or ma vrnuuum uuza

The Vnbanad Lake. the larqeat on the welt ooaat
of India. oonpriainq a ohain of ahallow braokiah water
laqoona and awampa. is eituated between latitudee 9'26‘and

10°N, and lonqitues76°l3' and 76'3l‘ E (Fig.1). The
length of the lake. which extends from iiranqanore in the
north to Alleppey in the eouth, ie about 96.5 lme. It
covera an area of 256 eq. lcaa (shetty, 1963). The depth
of the baokwatere veriea ooneiderably. It ia deeper in
the harbour area. close to the lea. the depth being about
12 n., which ia maintained tor navigational purpoeea and
ehallower in the upper reeohea with a depth of about 1-5 n.
A narrow channel of about S00 e. width at Coohin out nakee
a pernanqut connection with the Arabian Sea and tranmita
the tidal energy and aea aalte into the lake. The major
aourcea of treah water cuptyinq into the baokwatere are
two large rivare - Periyar in the north and Pampa in the
eouth. Another river. Hoovatupuzha. with its tributary.
Ittupuaha. alao joins the lake about aid way between Cochin
and Alleppey. Three other mall rivera. nmely. Aohankoil,
Haninala and Heenaehil also flow into the lake. Theee ri

vera discharge large quantitiee of fresh water into the
estuary during the South Went and North East I-‘lonsoona. The

$551" 01’ 1808'! "Item Plrthrularly during the aonaoon nonthe
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ie ooeiderebly high and the influx of thie lerq ecale
treeh water run-off extende tar beyond the harbour nouth.
During the South Went Monsoon, the beckueter receivee

an average rainfall of 330 an and the eetuary ia virtually
converted into e lreeh water baein.

The treeh water diacharqe trn the rivere makes
the lake, e typical estuary as per Pritchard'e ¢1aeei£i
cation (Pritchard. 1967). The rn of! plue precipitetio
exceece evaporation and it is a poaitive type eetuary
(Balekriehnan. 1957). which ie eynonynoue with the deacrip
tion or Fritchar6'a "Estuary".

Tidee or the Cochin region are of mixed eeni diur
nal type. and tuo euceeeive high and low water appeare
each day. with an evereqe height of about 90 cm. The die
cherqe of the freeh water tron verioue rivers and the in
£lou'o£ sea water into the eetuary bring about dynamic
conditions which make the backwater extremely intereetinq
and ecologically an intriquinq environment.
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3. F-".A‘EBBI8L AND HITQDI

1-‘he netarials for the present study were collected
tron larch l9‘74 to March 1976 from rive selected stations

almost oomidistaht from  another (Pi.'.7.-.1). fitstiona I
and II were situated in the more saline none of the estuary
and the other three stetions at Thevsre. Kmrbelan and Aroor

were situated in the southern portions of the ¢oohin Her
boor representing a typical estuarine condition. '1‘he ats
tions were fixed with the help of land bearings. The seep
linqs were done during high tide at fortnightly intervals
in the first year and at monthly intervals in tho second
year. Along with the bottom fauna. hydroqraphioal samples
were taken tron oaoh station. Sediment samples were also
colleotod simultaneously tron each station in order to
study the physioo-chemical nature oz the bottom. The deta
iled technique csployed in eaoh case is given below.l

The physioo-chemical parameters studied side by
aide with benthos were surface water end bottom sediment

temperature. surface water and bottom wetsr salinity. dis
solved onyqen. raintell, station depth and substratum.
Burtaoe weter lalnplel were collected. using a plastic buo
Itat and a bottom sampler (Chariyan. 1967) was used for the
bgftom - apples. The depth was also notod using plummet
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end etrinq. Weter tenpereture wee measured neinq en ordi
nery oentiqrede thermometer. 'i‘he sediment temperature wee
teken by ineertinq the thermometer in the centre ot the
qreb eelnpiee. ee eoon ee the eenpie wee teken on beerd.

Water eenplee tor dieeolved oxygen end eeiinity
dete were collected from both eurteoe end nottoe. Winkle:

technique wtridtlend end Pereone. 1965) wee need tor the
eetinetion of dieeoived oaryqen. Chiorinity oi the ueter
wee eetineted eeing the Bohr method (lernee. 1959) end
eelinity celculeted ueinq Knudeen'e tebie.1
!.t?.=.L=_9.uLn._u.u

Sedinent eellplee were taken et monthly interiele
tron eech etetion end e totel of 125 samples were enelyeed
seeplee were taken tron ‘e van Veen qreb heal. Prom eech
Itetion two qreb eemplee were teken, portione oi eediaente
from eech were mined together end e repreeentetive eempie
wee need for eneiyeie. The qenerel features of the eedi
nent like colour. texture end pleeticity were reoorded in
the field.

In the leboretory. eech sediment ample wee thor
oughly mixed end e repreeentetive eempie.» wee teken end

dried in en eir oven eromd 70°C. Then e portion or the

eempie wee teken for qrein eiee eneiyeie end the other
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portion pulverized for ohemloel enelyele. All the eedllent
eeeplee were subjected to pertlele else enelyele by the
oonblned elevlnq end pipette method, given by Knlbeln elm
Pettijohn (1938). Known quentltlee of oven dtled eedlmente
were dispersed over-night in 0.025 Ii solution of eodlm
hexametephoephete. The silt-clay traction: were eepareted
by washing the dispersed eediment through e 230 Ieeh eieve
(urn an aperture opening of 1/as um). The coarser frec
tione retained in the sieve were dried end enelyeed using
a not of etanderd Bndecott eleven. The finer treetloae
were analysed down to e micron else (10 91) by the pipette
method (lrmubeln and Pettljohm 1938). The send, ellt end
clay per cent of eodlmente from different aedineatoloqlcel

areas wexfe plotted in trlenqular dleqreme (sheperd. 1954).

1.-.2J.¢..<.>.:s|nLn_|.|nu

In all, the silt-clay fraotloae (lee: then 62 elo
rona) of 3.25 bottom eedmente tron live etatlone, were
subjeoted to chemical anelyale for the determination of
their organic matte: oontoat. The portlooe of dried eedl
ment ample: ueed for chemical enelyele were weehed with
distilled water repeatedly to remove eelte.

Grout (1925) eapreeeed the view that the chenlcel
composition vertee from one else traction of the eeilldnt
to enothe: of the one depoeit. Bl Wekeel end Rlley(l96l)
heve apheeleed the need for taking up e reetrlcted elee
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grada or dapoaita and atudying than aaparataly inataad of
tho antira bulk aadinanta an it ia. In viaw of thaaa and
in ordar to avoid tha afitact oi‘ ooaraa fraction and larga
quantity or tarriganoua laatarial and macrobanthoa on tha
chmical composition of dapoaita, tha organic nattar ha!
been determined in tho ailt-clay fractions of tho estua
rina aodinanta.

In the praaant study, the organic carbon proaant
in tha aadinant aaapla waa aatinatad by the vat oxidation
aathod of ll Hakeol and Rilay (1957). which conaiata of
oxidising tha organic oarbon praaant in the aanpla by a
known quantity of chronic acid and datarnining the amount
of acid consumed by titration against farrona ammonium
aulphata. ‘rho amount of organic nattar in the nadinant
ia obtained by multiplying tha organic carbon valuaa by
a factor of L724. which haa baan raoonnandad by aoil cha
niata (Traak, 1955).

J1E&
In racont yaara. oavaral rwiawa hava appaarad

(Gunter, 1957: Thoraon, 1957a: Holma, 1964: I-Iopkina. 1964!

Reya, 1964) in which tho aampling inatrmmta and tackli
quaa used tor sampling the banthoa ara diacuaaad. Tho
aalaction of an inottumont dapanda largaly on local condi
tiona - tho aiza of tho raaaarch vaaaal. dapth of watar.
nature ot bottom daposita and tha typa of aanpla raquirad.
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Tho aalaotiva aanplinq oi‘ bottom in atill tho main taolmi
qua amployad in tho stuy of bnnthoa. The inadaquaoy of
the praaont aanplinq'inat:unnta ano the noad for oonaidor
abla inprovananta. particularly in quantitativa aamplinq
techniques has been pointed out by many worker: (Birkott,
1958: flolme. 1964). Modorn techniquea and equipments lika

under-wator photography, television and ncube diving ara
coming into common uaa at laaat in curtain rngiona of tha
world. /still for many workers on benthou. qrabn. dredqaa,
beam trawla and corors are tho main qquipents ovon today.

For tho praalnt atudy, quantitativa aamplaa~o£ tho
nnorotauna wara taken uainq n van Vean grab with an attac
tiva samplinq araa of 0.1 mg. Fortnightly samplings worn
dona in the firat your and monthly samplings in tha aco
ono yoat. Altoqothar tvonty-livo fortnightly and tuolvo
monthly samples warn takon from nolactod atationa. Holaa
and Molntyto (1971) ouqqoatad that fliva aanplaa with a
0.1 nz grab are donirabln from each station lot quantita
tivo work. loforo routine sampling of macrofauna. a pilot
aurvey was conducted and fiva grab aamplaa warn collaotad
tron ouch colactod atation. Prom tho 't-taat‘ oonductad.
it ham boon ahoun that two qrab anmplaa fro aadh atation
worn onouqh for qunntitativl atudy. Along with tho grab
samplings n fav dredge hauls worn alao tnkan from ouch
station uainq a dradqu of 28 x 47 om alto. Tho drdqa
wna,nainlv amployod to collect opifaua and alao apooioa
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which ere poorly dietrihuted.

Al eoon ee the qreh wee healed up. the volume or
the oontente or the qreb wee zeeeeured in e qredueted buck
et. eince thie helped to eeeeee the perrorlnenoe of the
qeer. Head eievinq wee employed tor eeperetinq the eni
nele from the eedieent. The leeeh eiee of the eieve need
ie of oriticel ieportenoe end in qenerel. it ie euqqeeted
thet 0.5 an eieve ehould be ueed tor meoroteune (lirkett
end Ilolntyre. 1911). The qreb oontente were ecreened
throuqh e 6.5 en equere neeh eieve. The equere meeh eieve
ie to be preferred. eince it hee e higher peroenteqe or
open eree. After e oureory exeninetion. the reeidue re
teined on the eieve wee preeerved in 5% neutrel forleeiin
end wee teken to the iehoretory for deteiied eortinq.

In the iehoretory. eemplee were re-eieved end
weehed with treeh weter to remove reeiduei eediment end
lorllelin. Heteriele reteined on the eieve were then trene
rerred into e bieok trey end were eorted by hend, mekinq
nee or e etereo-microeoope. A11 enimele in eech eemple
were identified up to epeciee level, counted end etored
in 4% neutrei formalin for further etudiee. To teoiiitete
ooueperieon or veiuee, the nunbere or eninele per. heul were
converted into veiuee per equere metre. Thie teoilitetee
e leir oonperieon with quentitetive eurveye of the benthoe
tron other ereee (Thoeeon, 1957e).
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lioness of aquatic organises is usually neasured
by weighing the organisms after removing the external wat
er and emptying the water from cavities (crisp. 1971).
lioness values of naorobenthos are presented in wet and
dry weight measurements. Both wet and dry weights were
taken after preservation in formalin.

The set weights of nacrobenthoa belonging to dif
ferent groups of animals were taken separately. The shells
of nollusoe and the tubes of tube building speoiee were
removed before weighing. I-owargrowe (1966) has shown that

preservation den affect changes in biomass. The changes
are marked during the first few days of preservation and
thereafter an equilibrium is attained. Therefore the wet
weight for thepreeent study was always taken eight weeks
after preservation. facilitating a uniform change during
preservation in all cases.

The dry weight of the different aninal groups was
separately taken. Lowegrowe (1966) recommended drying
the animal tissue at 60°C for 16 hours as the best method

for determining the dry weight of plankton and this pro
cedure was followed for determining the dry weight of
naorobenthos. The animals were washed in distilled water

to remove extraneous salt and formalin before estinating
the dry weight. Dry weight of aninals weighing more than
100 ng was taken and treated separately. l‘or comparison of
walues. both wet and dry weights of anisals per haul were
converted into values per square metre.
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C. HYQOQAPIIY

The hydroqrsphy of the Cochin tstusry hes been
investiqsted by Belekrishnen. 1957; Renhrithse end Jeye
renen, 1963: George end Ksrths. 1963: Cher-iyen. 1.967:

Qesin gt flu 1968: Qesisn end Gopineth. 1969; Josento,
1971s: lisir end Trsnter. 1971; Hsridss gt _|}_., 1973;
sreedhsrsn end Selih, 1974; Joseph, 1974 end Unnithsn Q;

2.. 1975. Host of these works heve been bssed on s sin
qle ssnplinq or restricted to e single season. A deteiied
investigetion ot the hydroqrephy of the Cochin Estusry
for ell the seesons oi! the yeer wee osrried out to este
biish the proper oorrelstion of the hydtoqrephy with the
bottom fsuns. In the present study, hydroorephioel pere
meters suoh es surtsce weter end bottom sediment temper
sture. surtece weter end button water ssiinity end dissol
ved oxygen end rein-tell were studied during the period
from Hl.li'¢h‘..19'74-tO Barth 1976.

!.es2.Lss_a§._2i.s:nuim

llydroqrsphicsi conditions of the estusrine systel
depend on the intersction of the see end the fresh wsten
the see ester doeinetinq the system in sxner end fresh
veter during monsoon months. A sessonsl. pettern is thus
evident in the verietion of the persneters. Besed on the
hydroqrephicsl peruueters of the Cochin Estuary studied.
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three definite eeaeone oan be recognised. a pre-eoneoon
period (February to May) or hiqh eelinity. a moneoon period
(June to septanber) or very low salinity. and a poet-eon
eoon period (October to January) of proqreeeively increae
inq and fluctuating salinity. Mailer observations were
aleo made by Goerqe end Kerthe (1963) and Heir (1965).Q

The details of eurtace water and eedinent tempera
ture are given in l'iq.2.

Pro-eoneoon (February to Hay) 1

In both the yearn there wee e proqreeeive inoreeee
in tflperature an the euner advanced. from February to
April . In Jenuery. the eurfece water temperature at ete
tion I near the mouth of the eetuery wee 2'I.2'C end the
eediment temperature wee 27.i'C. In February end March,
the eurfece temperature increeeed to 29.8 and 3l.0°C ree
peetively. The sediment temperature aleo correspondingly
increeeed to 29.4 eno 30.9%. The variation in eedinent
tcaperature in etetion I. at the mouth of the estuary wee
29.5 to 31.3°C. At etation III, in the middle region of
the eetuery. it renqefi from 30.9 to 3l.9'C end in station
V. at the ireeh water eide of the estuary the range wee
from 30.3 to 32.l"C. For the region ee e whole. the lexi
mea temperature or eurtaoe water (32.5%) eno eedinent
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(32.2%!) was recorded in April at station IV.

Monsoon (June to septanber)

The period ol South West Monsoon coincides with

the period of minimn surface and sediment temperature.
from June onwards. with the onset or South West Monsoon,

the temperature began to fall and the lowest tmpereture
i'or surface and sediment occurred in the month or August
in the first year. and June in the second year. In Hay.
the temperature at station I was !1.S'¢ at the surface
and 3i'C at bottola sediment. The lowest temperature or
25.i'C at the surface water and 25'C at the bottom sediment

was recorded during the nonth or August at station I. The
tall in temperature in this station was 6.4'C in the sur
face layers and npto 6°C in the bottom sediment. In the
other stations. it ranged from 5.7 to 6.2'C at bottom
sediment. Bottom sediment temperature varied {roe 25 to
28.06 at station I near the mouth of the estuary. tron
26.4 to 29.5%‘: et station III in the middle region and
26.1 to 29.5%: at station V in the trash water and or the
estuarine system.

F0 at-non soon (October to January)

A steady increase in surface water and sediment
tuupereture was observed during the post-monsoon period
at all the stations. The variation in bottom sediment
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tonporaturo in station I was 26.9 to 3O.3'C. At ltation
III, in tho niddlo roqion. it ranqod from 27.9 to 3O.6'C,
and in station V. the ranqo was tron 27.3 to 29.5'C.

Tamporaturo of tho ostuary is sldon constant and
tho variations aro. to a largo oxtot. duo to chaqos in
soason. dopth and physioqraphy. Tho distribution ot tol
poratuto in tho Cochin Estuary is mainly aftoctad by South
"oat Monsoon. For tho astuarino systom as a iholo. tho
pattorn of variation of tomporaturo is bimodal. A sioila:
‘bimodal typo oi oscillation ot tomporaturs was noticod by

othor wotkors in tho Gochin Estuary (flaridas‘g§_g1..l973).
For all tho stations pt toqothor. tho lowost tmporaturos
oi surtaco and bottom sodimont rooorood woro 25.1 and 25°C

rospootivoly at station I at tho mouth of tho estuary dur
ing August and tho hiqhost 32.5 and 32.2'C rospootivoly at
station IV. in tho upper roachos of tho ostusrino systom
during April. Tho tomporaturo usually docrsasod with dopth
It was found during tho prosont study. that in stations
having shallow wator. tho tomporaturo did not sxhibit.much
dittoranco botwoon tho surfaoo vats: and bottom sodinont.

.

During Maroh~April. tho atmospheric tsmporaturo is
high and thoro is practically no rainfall. This rosults
in high surlaoo water and sodinont tamporaturo outing this
period. F:o.Juo onwards. with tho onst of tho monsoon.
ohanqas in tho wator tonporatuto bocono apparont. Tho
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nonths~ot Juno, July, snd August con bo oonsidorod so tho
sotivo period of South host Monsoon in tho sroo udo: in
vostiqotion. Thooo oro ocoolponiod by s orodusl Qsll st
tho surface-wsto: tonporoturo and bottom oodinot toopo:
oturo. no is ovidont from tho dots. trom tho boqinninq of
tho monsoon, tomporoturo shows a doorooo. Tho doolino
in surface wsto: and bottom sooioont tomporoturo during

tho monsoon woro highly significant. sonko:ons:syonsn and
Qosim (1969) ototod that tho intlu of frosh woto: into
tho ootusrino oystom is not tho solo {actor in bringing
down tho bottom voto: tonporstuto in tho ostuory. but tho
intrusion of s tonquo of oold woto: from tho soo may also
bo n oiqniiicont foctor. It hoo olso boon roportod thot
cold woto: tron tho upoollod o:oo ontorinq on tho sholl
may oontriboto to tho ooorosso in tomporsturo ot tho mouth
of tho ostuorino syston (ksmonrithsm ond Joysromon. l963).

.ii£i_§!LLn1S!

Sslinity distribution in tho ostuoty is o rooult
of tho oombinod sction of woto: novomont induood by £:ooh

woto: disohorqo. tidal voriotion snd mixing pnooooo. Do

pondinq upon tho doqroo of mining botwoon tho trosh woto:

ond solt wotor. tho ostuory may vszy tron uoll mixod typo
to o ltrotifiod typo.

Tho distribution of su:£oco and bottom solinity
vsluos oro qivon in Pigs. 3 snd 4.



1'19. 3. Rainfall (Q) and salinity W‘) vnluna 0!
am-taco and bottom watcrl at station I.
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Pig. 4. lean salinity ($6) valuna of the mrfacc and
bottom waters at stations II to V.
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Pro-laonaoon (Iobruary to May)

Tho pro-Ionaoon poriod ourhibitod rolativoly atablo
aaliuity in tho oatuazy. Tho inlluanca of tho aoa wator
woo vary much pronounood aa tho iatruaion of aaline watar

woo traooablo upto tho hood of tho aatuary (flaridaalggygl-,
1973). At tho mouth of tho oatuary (atation I), tho bot
tom aalinity Variod from 32.0 to 33.13‘/,.. In tho laiddlo
roqioa (atatioa Ill), tho bottoa aolinity variod tron
20.2: to 29.90‘/.. an 2:» 24.00 to 2a.aa'/.. at em up
par raaohaa (otation V). Tho p:o~nonaoon pariod ia dry
with minillltfl rainfall, and tho maximum aoliaity vaa ob
aotvod during thia poriod at all tho atationa. For tho
roqion aa a vholo. tho aaxinun bottom oalinity of 33.l3f/..
waa rooordod during larch at atotioa I, looatod oloaar to
tho barmouth.

(June to September)

Draatie ohaqoa in aalinity atructura vara obo
orvoé with tho oaat of tho South Waat Honaoon. Thoro ia

a onaidorablo lovoriaq of oalinity both in tho aurfaoo
and bottom uatara at all tho atationa during tho oouIanoo
‘moat of tho South Neat Honaoon. Salinity boqan to tall
'vith the onaot of tho South Woat Monaoon aad lo: tho ro

qion aa o whole. tho lowaat aalinity valuoa both tor tho
autlaoo and bottom watora waro recorded during tho month
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ot August in the first year and June in the second year.
During the years of ohservationm. very low saline conditi
ons at bottom water (0.13 to 2.81’/..) prevailed at all
the stations during-June to August. when the South Nest
Monsoon reacheo its peek.

Post~nonsoon (October to Jauary)

A steady ed gradual increase in salinity at all
stations was observed during the post-sonsoon period. The
salinity steadily re-established from the Iouth towards
the head of the estuarine systm. By November. the bottom
salinity increased from l6.3B§/.. in October to 3l.55fi/..
at the mouth of the estuary. A corresponding increase
could also be observed at all the other stations. both in
the surface and elog the botto. The variation in sali
nity in station I at the-mouth of the estuary was from
14.89 to 32.3lfi/... At station III, in the middle region
it ranged from l.2$ to !l.02Y/.. and in station V. st the
{res water side of the estuary, the range was iron 0.42
to 2a.s2'/...

Among all the hydrographical parameters studied.
salinity was fioud to be the most fluctuating factor. The
sa1inity,in general. decreases fro the mouth or the estu
ary towards the head. The extent of intrusion of saline
water denends on the etregth of the tidal influx and (red
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watsr disoharqo whioh ditto: with soasons. A hiqhor hot
toa salinity was always obssrvod, which sowad tho pans

tration of hiqh salino soa watsr along tho hottoonod
indicating a two-lsyorod flow» This oxtonsion of high
saline soa water into tho estuary has alo boon notod by
Ronsnritham and Jayuramsn (1963). Tho pro-monsoon psriod

sxhibited rolativsly stable saline anvironnont and tho
influsncs of tho soa watar was vary muoh pronouncsd as
tho intrusion of saline watsr can bo tracs upto tho hood
oi tho ostuary. Thoro was a proqrsssivo incroaso in sali
nity at all tho stations with tho advancomont of sumnor.
Kondall'a rank corrslation oooftioist matrix (Sokal and
Rohlf. l969) shows that tho salinity of tho estuary was
fiound to ho significantly positivoly oorrolatod with tho
tonporaturo Qfollos l to 10). ho salinity at all tho sto
tions oxhihitod oonsidsrablo inorsass in March and April

and this poriod.may ho intorprotod as tho sosson of the“h1gh
oat salinity. when tho influonco of soa watsr and rats of
ovaporation was at its oasioua throughout tho ostuary.

Tho South Wost Monsoon is charaotsriaod by hosvy

rainfall and thoro is a docreass in salinity valuos both
in tho surtaco and bottom watsrs at all tho stations dur
ing this soason. This is booauso of tho strong trash
watsr flow pushing back tho high salino soa wator and tho
ponotration of soa wator was roatrictod. During tho pooh
of tho South Wost Monsoon (Juo to August), tho sstuary
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beoolea oonpletely filled with treah water. The quantity
of fresh water diloharqsd in the backwater throuqh the
rivers and land run oft is greater. so that the tidal in
fluence becomes almost negligible.

A steady increase in surface water and bottom
water aalinity was obeerved at all the stations during
the poet-monaoon period. with the termination of the non
eoon season (in October) and the decrease in treah water

flow, a high saline condition begins to develop all over
the estuarine system. During the post-monsoon period.
the salinity distribution is unstable. which ia probably
due to the continued vertical mixing procaes.

The salinity variation: clearly indicate a bimodal
fluctuation in the region of study. The fluctuations in
the salinity of the surface layers are well correlated
with the rainfall of the period of gnveatigation (Fig.3).

l2s9._2@
The values for diaaolved oxygen in the surface and

bottom waters are given in Fig.5.

Pre-monsoon (February to Hay)

In general. the hiqher oxyqen values were obarved
in the late pre-monsoon period and the lower values were



Pig. S. Mean dissolved oxygen (ml/L) valucl of thc
surface and bottom waters at stations I to V
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found during the oerly pro--nonooon: periods. when tho
salinity end temperature are high. Dieoolved oxygen ve
lues or bottom voter voried tron 4.2 to 4.6 ml/L st the

mouth of the estuary, from 4.0 to 5.4 ml/L et the middle
region and 4.1 to 4.8 ml/L at the upper reeches.

Monsoon (June to september)

The influence of South West Monsoon could he felt

in the distribution of oxygen velues eleo. During the
South west Monsoon. high dissolved oxygen values were ob

tained for the surface weter throughout the estuarine sys
tem. at the bottom water. for the region as e whole. the
maximum velue of 5.4 ml/L wee recorded et station IV in
the month of July. However. at the Inuth of the estuary
at stetion I. dissolved oxygen oontent of bottom water sho
wed e decrease during South West Monsoon and the mininm

velue of 2.42 ml/L was recorded in June 1974. Dissolved
oxygen values at bottom voter veried from 2.42 to 4.7 ol/L
ot ntetion I neer tho mouth of the estuary, 4.4 to 5.23
ll/L at atetion II! in the middle region. end 4.4 to 5.12
ol/L in stetion V st the upper reaches.

Post-nonooon (October to Jenuery) _

Just -after the monsoon period. e sllqht deoreese
in the di nnolved oxygen valueo was observed throughout the
estuarine! system. The decrease in dissolved oxygen et
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bottom wator in atation I at tha mouth of tha oatuary waa
from 5.21 to 3.76 ml/L . At atation III, in tha middla
region, it ranged from 5.67 to 4.98 ml/L and in station
V; at the froah water aide the ranqo was tron 5.25 to
4.21 ml/L .

Like salinity and tamparatura. oioaolvad oxygen
values also ahow seaaonal variationl. Dissolved oxyqan,
both in tha surfaca layars and bottom vataro. lhowod a
distinct pattorn of seasonal flnctuationa in tho antiro
area of study. Tho highar valuoa of diaaolvad oxygen wara
found at aurtaoe and bottom watara during tha South Want
Monsoon parioda in all tho atationa axoopt station I. Tha
prncipitation, tho incraaao in traah watar influx: and
daoroaao in tonparaturo ware tavonrabln for an inoraaao
in tha dissolved oxygen valuaa during thia period. Oaain
g_t_ _g_l_., (1959) tinted that tho highar oxyqan ooncantration

durinq this porioo could be duo to the hiqhar prinary pro
duction occurring in tho surface layers during tho monaoon

period. Nutrient ooncantrationa ara also higher during
the South Wort Monsoon in tho ¢oohin Entuary (8ankaranara1
and Qaaim, 1969). The bottom uatar at station I ahowad a

daclino in diaaolvod oxygan valuaa batwaon June and Auquat

Thia could be duo to tha dooompoaition oi organic nattar
and the influx of cold lea water firom the upwollod areal.
Tha dissolved oxygen content at tha mouth of the actuary



1| relatively lower. A elnilar oltuation bee eleo beea
reported by Senkereaereyenen and Jeyerenea (1912) at the
Hendovi end fiuerl eetuerlee at Goo. Alter the peek or
the South fleet Monloon, there wee e decrease in elleeolved

oxygen values in lioptlnbet‘ and December. Than onwards.

e eteble condi tion in obeerved which continued throughout
the pout-monsoon period.
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5. SIDIIIBIT

lnonqat tho physical onrirbnnontal factor» tho
naturo of tho aubatratm haa tho qroatoat intluonco on tho
distribution and abundance of tho bonthic population. Tho

oimiticanco of aodinanto as an important abiotic factor
in tho quaiitativa and quantitativa di atribution or nottoo
tauna hao boon rocoqniaod by aovoral vorkara (Thoroon.

1957b, 1958: Sandoro. 1959: lrott, 1963: Huuo. l967: John
oon. 1971: Bloom gt g_}_.. 1972). Tho qranulonotric coupo
oition and tho porcontaqo of organic mattor in tho albatro
tua aro tho moot important factors which intluonco tho
diatribution and abimdanco of bottom fauna. Tho naturo
of tho aodinont in any particular aroa ia dotorlninod by
tho conplox interaction of a largo nunbor of lactoro. nanoly,
(1) tactorl dotermininq tho aourco and aupply of oodinont

ary laatorial: (2) factoro dotorlnininq tho tranaportation,
and (3) factors dotormininq tho dopooition. If tho inton
action of tho varioua factoro romaine atablo ovor a poriod
of timo, tho naturo or tho oodinant will continua oubotan
tially \mchanqo4. Any ahort torn or long torn chanqo tak
ing placo in any ono of thoao tactora will ho follovod by
altoration in tho natura and composition of tho aodinont.
During tho procoao of transportation and dipblltlblh tho
oodinont io aubjoctad to phyoical and chomical adjuatmont
which aro rofloctod in ita charactora. Thuo tho oodiroow
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oi any particular region is a uniqua asssnblsqa of usattsr
rstaininq its on charactsr and conpisxity (Maison, 1962).
Tha nstura of tho sscinant in an aria. may in turn qiva
an indication of tha factors operating in tha transporta
tion and daposition of sadinants in that particular raqion.
A11 thaaa ciaariy show tha inportancs of tbs study of sadi
nants in undsrstamling tha conplax of acoloqicai {actors
significant to banthic orqanilns.

Studiaa on the physico-chunical aipcots of tho
sodincnts in tha Cochin Estuary are very law. Josanto
(197ib) conductad an invastiqation on the grain sisa dis
tribution of sadinants of tha Cochin lackwatars. Vasrayya
and Mugty (1974) have also studisd the distribution of
sadinants in the Vambanad I-aka. Murty and Vaaray1a(1972)

hava qivan an account or tha distribution of organic snat
tsr in the Vcmbanad I-aka. Howavar, a dctailcd invastiqa
tion on tna sadinsnts of ths Cochin Estuary covsrinq all
tha saasons of tha yaar is lacking. Tho prasant study
covars an year-rotnd invsstiqation of tha qrain-sias cha
ractcrtstics and parcantaqe oi organic Iaattar of tha sadi
ncnta in ths Cochin lltuary.

!.:ssi.2|_sus_2i.ssz2uim

LL._9.nin_§in=

‘Ina datails of ths taxtura ot tha sadinants arc
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given in ‘fables ll to i5 and tiotres 6 and 1. The nature
ol the hottoe observed during the course of the present
investigation shoved that the composition of the sediment
varies markedly tron station to station (Fig.6). Iron the
type of the sedinent studied. the area mder study cones

‘_\

mder four different categories:

(1) Stations covered by clayey-silt with very little sand
traction - stations I and 11:

(2) Station with a doninence of sand fraction -- station III;
(3) Station oovered by sand. silt and clay in more or less

equal proportions - station IV:
(4! Station covored by sandy nod - station V.

Percentaqe Distribution of Different sise Fractions of Sedi
nents:

station I

At the month of the estuary in station I. the sedi
ments are of clayey silt. The silt content varies betwefi
41.26 to 72.33%. The clay content or the sediment ranqes

from 21.10 to 49.15%} In station 1, sand percentage is
low and it varies between 0.34 to 23.99. The sand percent
age was relatively high during pre-monsoon period in both
the years of investigation.

Station I1

The sediment was characterised by high fraction 1:



liq. 6. Sand. an and cliy percentage of the sediments
tron stations I to V.
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Iiq. 7. Banana! vartationa in the sand, silt and
clay pcrcontagc of the sediment at ntauaao 1 1:0 V
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s11t and clay (claycy silt 1a terns of torture). The por
ocataqc of uilt and clay content varies between 32.56 to
75.03 and 22.12 to 55.75 ronpoctively. The and potent
aqu is very low and 1t vgriel from 0.55 to 17.30.

8tI£10!! III

Cospoaition oz aodinent at this ntatloo ditfarod
dtlltically from that of stations I and II. ‘I110 percolat
ago diutribution of and 1:1 tho region undo: ttudy 1341
catuc that hiqhor porccntaqu values occur only 1n the ludi
nmta or Itatlon III ma: Thwart roq1on and the and trac
tion varies between 28.40 and 09.19%. Percnataqc ol ollt
content vanes botwca 1.26 and 45.42 and that of clay
between 3.03 and 33.66.

statloa IV

In station IV. an-6, n11t and clay parentage 10
more or lea anal in proportion - and it range: tron 13.59
to 00.49, 4.20 to 53.91. and 6.43 to 41.90 toapcctivaly.

Station V

The station V ounce moor the oatcpry oi substra
t\- with candy mud. The petccntaqo of n11t and clay in
Ionouhat equal 1n proportion and it tango: from 11.95 to
63.03%md 1.40 to 49.90% rccpactivoly. In najority of tho
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anplaa. aand parcantaga la low and it raagaa from 4.81
to 01.10. Tha high paroantaga of aand 1a obaarvad only
la a {av aanplaa during South Waat Monaoon pariod to tha

aaoond yaar or obaarvatton.

Tho aadlnant diatributioo pattarn of an aatuary
dapaada on the aadinant aourca. tho taxtura of tha ladi
nantary unatarlal auppliad. the bottom topography and hydro
graphlo faaturaa of the aatuary. The bottom aadiaaata in
an aatuary oolptiaa the aadlamt load brought tron tha :1
vara an wall an tha natarial ttanaportad from tha aaa into
the aatuary by tha flooding tida. Poroantaga diatrihutlon
of diftarant aiaa traotioaa of tha aadiaanta varlaa from
ooaraa to flna ooaponmta. In taraa or the taxtura oi tha
aadiaaotu aand ta nora oonflnad to tha nlddla ragion o2
tha araa mdar atfldya at atation III. aaar Thavara. om
eoaaplououa taatnra in the mouth of tha aatuary la that
tha aand traction ahowa a dacraaalng trand. On tha othar
had. tha silt and clay par-cant-agaa show an iacraaalag
trand tovatda tha mouth of tha aatuary. Clayay allt la
moatly confined to tha atationa I and II. Tho praaanoa of
predominantly finer fractions of the aadiaanta, aapacially
ailt ad clay Kolayay ailt in terms of texture) in tha
mouth of the eatuarino ragion la undaratandabla aa whoa
tha aadzlnantary natarial aatara tha marine conditiooa; it
gata floooulatad (Penna, 1961) and aattlaa to the bottom
Gopiaath and Oaaln (1971) have already reported that allti
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in the estuarine area occurs our-inq the pro-and p0It-Il0ll
sooo periods. while the tlosninq of finer materials tron
the estuarine region to the ses takes place during the
eonsoon period.LL

A review of the earlier works shows that detailed
accounts on the a1 stribution of the organic matter content
of the sediments in the Cochin Estuary is very scanty.
norty and Veerayya (1972) have given an account of the
organic mettct oontont of the sediments in relation to the
distribution pattern of the eedinents and hydroqrephic
leatures.

The @spositioa of sediment varies markedly tron
place to place. Therefore it is envissoeo that there is
a variation in the degree of ooncentration of organic nat
ter in the silt-cley traction or the eedieent collected
during the period of investigation. The organic eatter
contents of the sediment of the eatuarino region range
from 2.95 to 5.02%. The values are given in Tables ll to
15. on an averaqs. the sediments from the station I (with
an avereqe of 3.95%) and station II (with an average or
3.89%) near the month of the estuary have the highest con
tent ot organic eatter. The sediments from station IV
with an average oi 3.67% have the lowest concentration ol
organic matter.



In general, the percentage of orqenic matter pre
lent in the estuerino eedimnnt in high. All cley linerele
except kaolin bind organic eetter (Senders, 1956) end the
area with e high percenteqe of oley ie cepeble of heving
e high proportion of orqenio nutter. Since orqenic eetter
is trapped predominantly by cleye end to e leeeer degree
by tine eilte. ooeree eilte. end eende (Rueeel. 1950), the
meximee orqenio setter ie to be eapected in the eefiindlt
with nexiean clay. Thne there ie e oorreletion between
orqenio eetter end cley content. The nein reeeon for each
e eloee correlation between organic nutter oontent end
texture of eediment hee been ettribnted to the similar
eettlino velocitiee of orqenio nutter and fine nineroqee
one perticlee.

In the preeent etndy. elthonqh there ie e oertein
eeomt of overlapping of veluee. it can be seen thet finer
eediuente have higher percentage of organic letter then
ooereer ndinente. This ie quite in agreement with the
lindinqe 0! neverel workere (hery and Rittonbnrq. 1952:
leder, 1954: Van Andel end Pontlna, 1954: Trunk. 1955: Rio;

1960, 1967: Ieidu. 1968: Nurty 1; g}_..l969: Marty ad
Veereyye, 1912: Dore and Borreevere Reo. 1975). The pre
sent date clearly ehow that the eilty clay in etetione I
end II neer the hernouth of the eetuery oonteine e higher
percenteqe of orqenic matter then in etetion IV, where
eeml. eilt and oley fractions are more or lees in equal
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proportiono. The distribution of organic matter in tho
oatuarino oodimonto follows broadly tho grain-aizo distri
bution pattern. in that tho tinor oadinonta, viz" ailty
clays and ciayoy oilta havo highor porcontago or organic
laottor and tho oondo havo o lower porcontogo of organic

nutter contont with tho othor typo of oodinonto ohoring
valuoo in botwoon.

The organic latter contmt of tho ootuorino oadi
Iont io qonoroiiy dopoaoont on oourcoo liko (1) land 
through run oft. and (ii) ovorlying watoro - through orga
nic productivity. with tho influooco of tivo rivoro join
ing at ditforont points. tho aouroo from tho land io ovi
loot.

A conparioon Ilodo with tho oodinonto oi’ tho Chilka
I-oko on tho oaot coaot of Iadia ohovo that. in ganorah
tho oodioonto of ¢ochin Eotuary hovo a highor porcootago
of organic oattor than tho oodinoata of Chilka I-ako. Tho
ovoroga organic oottor coatont of tho Chilko boko io 1.38!
(Vonkatarota8¢ 196?) which io not lovor than tho ovorogo
tor Cochin Iotuary (1.18%).
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6. ETTOII FAQ):

‘ale r.l._._ 1"‘ Y‘ '  ?'....‘_'l.-.;J'€'.." . .... 3‘ .’ f 1.? .5-- c ‘.21

The estuarine fauna generally coneists of narine.
brackish water and fresh eater torus. The estuarine ani

mals east be able to tolerate wide-tsnqinq variations in
salinity. The number of marine species, which live in
estuaries decline rapidly from the mouth of the estuary
towards the head. Similarly, the number of fresh water

ll

species, which live in estuariee also decline from the
head of the estuary towards the mouth.

The important nacrobenthic qtoupe obtained during
the present investigations are Polychaetal Cruetacea and
Hollusca. Altogether 91 taxa were identified during the
sanpling period tron Herch 1974 to March 1976. These tale

included 4 species of coelenteratee, 35 species of poly
chaetes. 28 species of crustaceans. 17 species of nollusoa.
4 apeciea of fishes. one species of sipunculoidee. one
epecies oi E-chinroidea and one species of E-ahinodernata.L

They were distributed all over the estuary. Al
together four species were collected and among then Qa
mm IP- WI H Iv- were abwdant finer»
cally. HL__i__|_=§d_\_g;_Qg_; qr». was collected from all the
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ststions and it wss sbundsnt st station Iv. 92;“;
gigaifla wss slso rsoordsd from sll ovsr tbs sstusry.

§Ai
Mono ths various sninsl groups rsprassnted in

tbs sstusry. Polychssts .was" the dominant group and thsss
snimsls vsrs prsssnt in all ths stations throughout ths
period of invsstiqstion. Altogsthsr 35 spsciss of poly

chsstss bslonqinq to 28 qsnsrs wsrs idsntified. O! thsss.
B species can be considsrsd as tars. sincs thsy worn pro
ssnt only in very null numbers in s tsw saplss. Sixtssn
species of polyohsstss wsrs distributsd in all ths stations
ml of *=h~=~» &s;.:.ss2.nlLL: ma.:s:.isss- 2222.122: ammu

£lm- u 1-.9.Sts1lJ=.L- 1 =x>-- am
Shll - 1 E£21.l' 2L£%.n12
pimggg and £. wsrs dominant msasricslly.
Among thsss. only six spsciss. v1s., 5. . 5.135
LQLLLL fl Iv-» E- ¢ 2.-Sm!!! I"
£. usrs rsoorded throughout the ssssons.
In Qsnsrsl, most of ths polychssts spociss shovsd s prs
fisrsncs for s substrstus, whsrs sand-silt psrcsntsqs is
high as svidsnosd by ths ocourrsnos of nszimn nflsrs of
thm in stations III. IV and V. As {st ns ths nmber of
speoiss ars oonosrnsd. s nsnisua of 29 spsoiss of poly
chsstss wsrs rsoordsd from ststion IV. Ths nolyohssts
{suns as s‘ whols showsd s dscrssss in nmnber during tbs
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South Host Monsoon scauon. The maximal auburn of poly
chaotoo were rwordcd ~dur-inq the post-monsoon period.

This 10 aainly dz:-0 to the recruitment of some of the apo
ciol of polychaotos utter the South Wont Monsoon season.

In "M mm vi 21221:-n aumJAma- smmu 89.. 2&1
auu l.ssu1.LLL- . or-.. 21:12:51.2.-_us22
Lest.» E-*.r.§m:2:2§.2 222222;» 2-ssssiiam» £- 
221152;: 5:221. wfl Emzuenu  ¢ w=1==1<>=
in the numerical abundance was notlcod duo to recruitment.

rm larqcst nwmrn or polychlotcl - asoo and 5290/1|’ 
wore recorded from station III in Hcvcmbar. 1974 and Do

ccmbor. 1975 reap-cctivoly.

§..|.1..1.L._EI.'LlS:I££l

Crustacean fauna was rich in terms of number of

animals present in the grab collections. This group of
animals worc represented mainly by amrhipoda, iacpods.
tqngias. cunaceann. penactd prawns. atomatc-pods. brachy-»

urea: and labors of the famrny Alphedac.

60103010
‘flu anpbipcdl arc widoly dlitributafi in the cl

tuary and thcy were rclativoly more abundant at stations
III and IV and the highest nmbcr of than were recorood
during December. 1974 and January. 1976 at nation IV.
Alwwvhur four speezu. vi:-. *.s..m}_%.ns. mar
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EQEIIILE £8» 5219.21.12! £b.Q!S.!£.l1.l ll" Qlflflflfilfl
gflgg were collected tron the eetuery. O2 theee. only two ...
Etienne shilkeeele I116 Ezmélélsnila 011001 - were recor
ded throughout the eeeeone from ell the etetione. Ae fer
ee Egliggg ggggn le concerned. the lergeet number or
$790/I42 wee recorded from etetlon IV in Deceuber. 1975.

6.1.3.2. Ieopode

Only two epeclee. v1e., g 131513 end
Qggg g_;g;;;g_;1; were collected from the eetuery. Both
theee epeclee were recorded tron ell the etetlone end the
hlqheet nmnber of 1650/ez wee recorded tron etetlon IV in
Jenuery. 1976. 0! the two. only Qglge flglgglu wee
collected throughout the eeeeone. Since Qmlmg 1131;
ggg hee been recorded {roe ell the stetlone end throuqh~
out the eeeeone. it cen be coneldered ee e highly eury-
hellne tore. Cherlen (1977) hee eleo cooeldered Qmlmg
1131155111; ee e highly euryhellne tom.

‘e1e3e3e
Teaelde were widely dletrlbuted in the eetuery.

@1111 M =r>¢=1¢I» '11-» Amman! 2!.!.LD5!.ElL.! I-=4 £~.- @

phobie were collected from ell the etetione. 0: theee.
5. wee recorded throughout the eeeeone. 5.5531
5391;; wee very ebundent in etetlon II durlnq the noathe
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of August to November, l9'75. Of the total tame in station
II, 63.72% was constituted by crustaceans. when the per
centage of the constituent groups was calculated tor the
entire period of investigation. In the case of §.Qu
531;‘, the largest nuaber of 10740/n2 was recorded from

,3

station II in October. 1975.

8.1.3.4. Cunacce

The cuaacea. thouqh present in all the stations,
were mall in nmhers at stations I and II. In the case
of ;_@9,g; an , an increase in nuaber was noticed in lov
enber and December, 1974. The eeximn nunber of S70/ea

was observed in station III durinq November 1974.

6. 1e3e Se DQCQPOGI

The decapod lama, especially prawns. were very
rich in the estuary, but only e very few were obtained
in the grab collections. Important species which were
collected during the present investigation were _l3g;g_g
indium» QhEl -M !.-.lLfi.9.L.l- Pm -:»-=1»
or Alphidae were collected ad unong tha um”; 55],‘
Egg; is dominant in toms of number and was recorded
from all over the estuary. Irachyuran crabs were widely
di atributed in the estuary and they were relatively doli
nant in stations III and V. Altogether, 8 species of
brachyuran crabs were identified and anonq thc 53;“
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£51.11» Hasmtia 19-» "Qua up-. wfl "iii
”; lp. worn non. cannon. or mun. X13353; 09- vn
dominant in terns of number and the maximm numbers warn

¢g11q¢~gg¢| £1-um gtgtion III, the rocotdcd number being

210/I2 during July, 1974.

CQI -3.5. Eitflllltbpbfll

This group was roprocented by a single IpQQ1OIv

_1g._;_1_! _:_\_@_;, which was obtained from stations I and II

flaring lovsnbcr to larch 1976. It wan fomd anly occal1on
ally and Qvcn when proant. was few in amber.

!.a.l.|..!.=._.."!.L!-.9.l¥.1.

The mlluocan tam: in the oatuary wau vary rich
(Mg. 8 8- 9). A total of 19 lpQ¢1Ql of molluaen were col
lectofi from the five stntiuaa. 0! thou. only two - Egg};
ggg $51,553; and !gg§,_gg_§ Q3313; were abundant in
tcml of ambit. Q13 zp. was collated from station V
in comparatively big amber: during 1974. A11 the cthct
species were rare as they were present only in cull mn
bctl. §. appeared in large numbers at etationl
I. IV and V. A quad number of them ware present in sta
tic: I during sq to July. 1974. The largest raeordod
mnbor of this apociaa was 1059/ma from station ‘I. Q.
ggghggl was also abundant in stations IV and V during
the vpro-noaaom parted. §. van calloetod tron
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etetione IV end V during llerch to Auquet end the lerqeet
mleber of 39310/02 wee recorded during June 1974 tron ete
tlon V.

!.:.l.=.§:...E!-..l£!.l

The tleh lemme wee very rich la the eetuety. but
only very few occurrefi in the qreb oolleotlone. Only tour
epectee of flehee were oolleoted end enoaq then Tigpg
33315; wee recorded from ell the etetlone end it wee ebu
dent et etetloll I.

id-.;§.=..2?.!!2£.§.i2!ml

The reet of the leune oonelete of one ex oclee of
Slpmcnloldee. one of Bchluroldee end one oi tchtnodernete
Slpmcelolcle were more oonnoo end they were recorded from
ell the etetlone.

ll =- ~ - o ~6 __ _ _,__,.-.,__’§_] _  *.J._,_ . --L, 4. .- ._

The number of mleele preeent la eech eenple tekm
from the five etetlone le given la Teblee 16 to 20 end
'1q.e8 M ,e

The totel member of necroteune tron ladlvlouel

eenplee ehoved ooaeldereble verletloae. I1q.l0 ehowe the
percentage of polyoheetee. orueteoeene end eolleeoe la the



liq. I. I@ar and dry weight (9) of nacrobcnthoa pct
0.1 I2 at ltationa 1 to xv.
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21¢. 9. lumbar and dry might (9) oi nacrobanthcc pot
0.1 02 at station V.
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total fauna from aach atatloa. Polychaotaa. cruatacaaaa
and nolluaca conatltutad the bulk of tha fauna and fornad
about 93 to 98% of tha total in all tha atatlona. In ata
tloo I. polychaotaa and nolluaca fonad 84.8% of tha total
population. But in tho caaa oi station II, polychaotaa
and cruataoaana constituted 98.3% of tha total with tho

cruatacaana tornlaq 63.7% or tha total population. ‘rhla
la dua to the vary larqa number of §_g;g§;§ ggglgmgg
oollactad Gtltlnq Aaquat to llovxar l975 and tha larqaat

nuahar obaarvad balno IDTCQ/I: lo October. In station
III, polychaatoa conatltutedtha bulk of tho fauna and
tornad about 01.5% of tha total population. This la maln
ly duo to tho racrultaaat of aona of tho Ipiclaa of poly
=h»=¢I 111" a ox». hnnmo mm
IM Znmmm - In tho =0» of v=n=1¢n W
polychaataa. cruatacaans and nolluaca toraad 32.2. 26.2
and 36.9% raapectlvaly. But lo atatlon V. polychaataa and
laolluaca formed 88.7% of tha total population. ‘rho lumbar
oz lnolvlduala raaqad iron 10 to 109:0/-3 1» atatlon 1 at
tha loath of tho aatuary and from 220 to 39870/az an ata
tlon V at tha uppar raachaa or tha aatoary. It vaa obaarva
that tha aaaimn populatloo danalty waa in atatloaa IV and
V and tha nlalmn vaa in atation I. In atatloo II, tha
fama wara comparatzlvaly poor in tha tlrat yaar or obaar
vatlon. but during the aacond yaar it ahowad a aarkad
anrlchlaot. This chanqa waa naloly duo to tha appaaranca



liq. 10. Porccntagc of total palychactom crustaceans
and nolluaco at stations I to V.
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of large number of §pseud§§ chilkensig during August to
November 1975.

There was a clear-cut variation in the number of

organisms in the various regions of the estuary (repre
sented by stations I to V). The results reveal that the
stations with the highest number of organisms are located
on the middle region of the estuary, that is. at stations
III, Iv and V. In the stations with the highest popula
tion density. a dominance of five species of polychaetes.
viz.» Z£12£2!2¥2.E2llH£$22E1£E!w ¥H§£$£22£I£Ll UP-o

gggahgtqggmagtus tennis, Fgbricig sp., Diopatr; gegpgliteng
three species of aphipods. Ampelisga sambqgnqag. Ggggdi

dier;llg_gilg;i, Qgggpgigg §;;agnon1x,one of isopod_§pgg§
Qg§ chiggengig and two species of bivalves HoQiglug'ggQg
l;§g;_and Nugulgga maggigiggg were observed.

6.3- Pamslab aseflsisy 9f_ ¥?<>1r.<=hw¢¢s9°

It is obviously necessary in a comunity study to
demonstrate that the species components of the included
samples show faunal similarity (Sanders, 1960). The faun
of an estuary may be considered as occurring in biotic
assemblage or as communities. These communities are usu

ally populated by numerous individuals of a few species
plus a few individuals of many species. The boundaries of
thee assemblages are controlled by salinity. substrate.
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oxyqsn and othsr anvizonnsntsl strassss. Tha aisilarity
or honoqanaity of the animals eolprisinq thsss commitiss
or tbs bonnelarias oi thass oonmnitiss can bs nsasnrsd by
gradient analysis tschniquss such as -7accard's Coofticiant
(hfhittaksr. 1967), Randall's rm): oorralstion oostficisnt
(Lia sna Itellay. 1970) or tha indsu of attinity (San6ars»
1960). O! thsss lnsthods, 8sndsrs' matrix method. tbs
"trsllis <iiaqraIl" was adopted, bscauss it is ons of tbs
hast qualitative saasoransnts oi’ tha ralstivs abondancs
of msoiss in two ssnplss. This ssniqoantitativs method
has hssn applisci by ssvetsl wotksrs in banthic oommity
studiss (aandsrs. 1960: Iliasst. 1960: Jayastas. 1976:
Ristid_g§_Q1-. 191:). Ths ttsllis dssiqn is a convanisnt
qraphic snsprsssion of tha index of affinity (Ssnosrs, 1960:
Boast!!!» 1971).

Tho affinity malysis of polychaatas from ths firs
stations during the first yaar was carrisd out by calculat
inq tha an of the minim: per cants-in-oonaon batwssn all
possibla pairs of ssnplas within stations and by arrang
ing thass values in a ttsllis diaqrama (Bea Piqs.11 Q 12).
(Io: datails about tbs nathod. sas Sandars. l960: Wiassr.
1900).

Tbs affinity valuas or ths famal alamant oosnon
to each pair of suaplss within station I variai from 0 to
86 (fisptsnbaz 2 - October l psit). At station 11¢ tbs



I19. 11. T201110 diaqrn chewing the doqra of atflnity
allonqlt the polychactc community at stations I to
IV mu.-inq thc fortnightly nmpllnq perioci.
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1'11. 12. T101110 diagram lhovtnq the dogra at altinity
amongst the polychatc annuity at nation V
during tho fortnightly sapling potloé.
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ninint affinity valna was 14 (August 2 .. ootobar l pair)
ano tho Iasxilm 89 Ihpril 1 - April 2 pair). In tho casa
of station III, the minimum talus was 4 (8sptanbar 1 
Janusry 1 pair) and tho naaimn value was 96 (fiaptdbar 2 
Ootohar 2 pair). In station IV. tho minim; talus was 4
(August 2 .. January 2 pair. and Hovamhar 2 - January 2
pair) and tha lnaximss talus was M (rabruary 2 - Haroh 1
pair) and at station V, tho ainimn talus was 0 (Hay l ...
August 1, August 2. Btptiar l and Octobsr l pairs) and
tha saxinm valoa was 92 (January 1 - January 2 pairs).
Tha trsnd in the ovarall stability of the polvchaata col
mmity at aaoh station was found to be in an aacandinq
ordar from stations I to Ill. Tho aaxiansa stahls ooaaaunity
occurreé at station III in ths laiddls raqion oi’ tho astu
ary. Tha station naarsst to tho harnouth (station I) and
at ths trash vatar aids of the estuary (station V) lwsra
having cm lastt stable oomunity. Iron um trallis ais
qra it has also been observed that tho fauna]. affinity
hstvaan stations I and V is qreatsr than tho other thraa
stations.m

Ono of tho major toaturas of animal oonnunitias
is their diversity. which daacribas tha organization oi‘

\

a oomumity in torus of species richness and spsoiss ab
undanoa. Spsoias divsrsity varias tron ona snvirolnat
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to anothar. It has long been rxomizad that tropical
regions support a more divoraa fauna than tha tamparata
and arctic raqiona. It has alao baen avidant that tha
marine environment supports a larqor nuabar of apaciaa than
the brackish water environment. The reason: why certain
anvironnenta harbour diftcrant kinda of orqaninai uhila
othcra support a linitad amber of napaciaa ara atill Im

clcar. Various thaoriaa baaad on tine (Piachar, 1960:
sinpaon. 1964). clinatic stability (lloptor. 1959: Iiachar.
1960: Dunbar, i960): apatial hatcroqanoity lfiinplom 1964),
competition (Dobnhanflty. 1950; ivilliana. 1964), predation
(Paine. 1966) and productivity (Connall and Orial. 1964)
have been proposed to explain than diftarancoa.

A divaraity indcx is a Iaaaurc of the way in which
individuala in an oeoloqical coummity ara fiiatributad
among apaciaa. It haa two components. the total nubar of
apaciaa and the oquitability or avanaaaa of diatribution
of individuals along the ditlcront npcciaa (Lloyd and Gho
lardi. 1964). Pivaraity ia uaually hold to anconpaaa the
variety of apcciaa in a aampla and tha ahumdanca of indivi
dual: within mach tpccica. Divaraity ia at a nininun when
all the individuala balong to tha aama apaciaa and at a
naxinun than aach indivitlual balonqa to ditlarant apaoiaa.
A wiela variety of indicaa hava bean propoaad to naaaura
divaraity of curplaa. Tha two divaraity indicaa which
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have been eoet widely need on benthic date 1520 the senaere
(1968) reretaetioa index and the infatuation eteti etice of
Shannon-Weeve:.(8he1mon end Weaver. 1963). After camper

inq e variety of iadicee Sea-dete (1966) concluded that only
theee two indicee were independent of eemple eite. There
tore. Bhennoa-Reeve: index nethad hoe been epplied for the
present work. It hee been recently epplied in many of the
benthic eonnunity etudiee (Poore gt 31-, 1975: Hhitletch
1977: Aaker end Bleuqren. 1976).

The Shannon-Weave: index, derived tron "intanetioe

theory,

F‘ - - Q vi he vi
1 0 1

where II‘ e divereity
s - mu: mete: Of epeciee

pi ie the pmportiou 01 indiviéuele in the
populatian represented by the it“ of ‘e’ epecie

Thie function has the attribute of being influenced
by both the umber of epeciee pr.-eeent and how evualy or
unevenly the iadivifluele ere dietrihuted elnonq the coasti
tuent epeciee. In other uotée I-I‘ ie eeneitive to both
epeciee end dominance divereitiee. Theoretically. the H‘
value obteiued by this method can very from zero (i.e. I
individuele. ell belonging ta one epeciee) to ll (i.e. cue
individual each belonging to '9‘ amber of epeeiee) . Thu:
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n lover R’ velne ie directly eorreleted with both e leeeer
amber of epeeiee (i.e. lower epeciee divereity) end e
higher rate of epeeiee doninence and vice veree. since the
R‘ value ie not verieble with the total nunber of indivi
dnele in the ample, thie method wee found edventeqeone in
Cfillpnting the epeeiee diversity end their nix enonqet the
etetione inveetiqeted.

The R‘ veluee obteined for the polyoheete teune
from ell the live etetione ere given in Table 2i together
with the totel number of individuele end epeciee. The H‘
veluee for sundae I (0 to 2.21011) end 11 (0 to 1.13405)
were lower then thoee of the other three etetione. thne
highlighting the prevailing lover nvfiet of epeeiee per
given nueber of individnele end e higher number of epeciee
doninence et theee etetione. The diversity veluee for
etetion 11: (o.s11sa to 2.30251). xv (o.932ao to 2.ss'rn).
end V (0.-£6203 to 2.65218) were very eloee to one enother.

A high nmher of epeeiee ie e reflection of eeture
biological oowemnity end one under nininue etreee. floeeoh
(1972), Johneon (1970), end Sanders (1960) heve dmonetre

ted that eubetzete, water depth end eelinity ere tectore
mediating flnctnetione in ooenunity diversity. The eetu-~
erine hehitet. in qenerel, ie ooneidered to he eooloqicelly
eevere- ee e result. epeoiee diversity ie low (I-ledqpeth.
1957). In the present etudy, cooperatively high divereity
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iada: values were obsarved at stations III, IV and V, shore

the subotrattn is composed of fine s-and with small percent
aoo ot silt and clay. It is clearly avidant from tbs tabla
that apeoioo divarsity or polychaote was qroator during
the hioh aalina period (pro-monsoon) than the low aaliaa
period (monsoon). Tho lowest species diversity valuas
were observed at all the stations during the South West
Monsoon. It has also bean obssrvod that spacial divorsity
index is increasing from tba mouth or the estuary towards
tha upper ranches. Divarsity is rslatad to anvironnmtal
stability, thus tha rapidly tluctuatino environmental eon
ditions of narrow shallow astuariaa promote low diversity.1lll

The quantitative distribution of boothic ramal
groups as dctormiocd by both wot weight and dry wsiqht is
shown in Pigs. 8 and 9 and Tables 22 to 26. Analysis of

tbs basic data provides information on distribution or
hotton fauna in ralatioo to hydroqraphy and substratum of
the Cochin Estuary and also enablss an aasaanaent or bmthic
resonroaa.

rm maximum biomass was recorded from stations I,
IV and V and the minimum from stations II and III. Thor:

are mainly three reaaons for the increase in biomass in
stations I; IV aad V. First is the occurrence of largo
nvsberofmdialnanmlans-I\4!:m.naus:lsL:aa1=
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the samples from than atationa. Saooadly, thlOOIl£I1bIl
tion of individual apeciaana waiqhing abova 100 sq was
greater in station I. This waa chiatly dua to tha pra
aanoa of a qobid riah. 21,1953”, nflg; in thaaa a&plaa.
Thirdly. tho praaanca of larqa maabar of Q1335‘; gag“
gggg in the samples from thaaa atationa, particularly at
station IV.

Tha total bioaaaa from indivioual aaaplaa ahovad

oonaidarabla variation (Fiqa. B and 9). Parcaataqa con
tribution to tha total bionaaa by the dittarant qroupa ia
rapraaantcd aa bar diaqrana (Iiqs.13 & 14). Only few species
ooatributad significantly to the total banthic bioaaaaa
via" tvo apaeiaa or molluaca. thraa apaoiaa or polyohaetam
two apaoiaa of cruataoaana and two apaciaa or piaoaa aada
up tha aaxiauaa parcantaga (roughly 95$) or tho total macro
banthie bionaaa. Suapanaion faadara fioninatad in tau ab
plaa at atationa I. IV and V and wara fond to liva Iaoatly,
atrvnqlr aqoraontud (nu !'.!- mains: IM 1-umnm> 
Dapoait faadara nada up only a mall paroantaqa of tha
total bionaaa and vara diatributad more evenly in all ata
tioaa.

The dry Height of the lama iron iadivifiual anpla
ranged from o.o1a q/:2 to 141.521 q/J. Tho nazinm bio
mass value of 141.521 q/ma was recorded from atation I.
during Juno 1974. (mt. of the total bionaaa value of
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141.521 q/ma. 90.87% of tha bionsss was constituted by
noliuacs alone. This was dos to tho large quantity of
Q. @153; rsoordad tron this station. Dosai and
Ilrishnanlmtty (19670 have also observed dominance of sol
insos in the bmthic nopulation of nsarshore region. oft
Cochin on tho Eouth West Coast of India. Q. mgflgggg

rsnksd first and oontributsd maxim: to tbs total bsnthic
biomass. It is an opibsnthic suspansion loader and occurs
during pro-mnsoon and early monsoon periods (January to

July). Nut to 5. . 1. Eggs oontribotad
such to the total biomass. especially at station V. Hol
lnsos. ssoond in importance in tsrns oi’ amber, oontributsd
the highest percantaqe of biomass in stations I. IV and V.
Their oontribution to the total biomass in thess stations
varied tron 10.19 (at station 1) to a1.93$ (at station v).

rollowinq Ilo1ne's work (1953) the bionass vaiosa
shown in Tabls 2'7 wars taken as an inds: of standinq crop
or bsnthos. In terns of annual mom standing crop (dry
vsiqht) of bottom fauna. the station IV ranks first. shov
inq 1s.esss vs’. followed by cm station 1. showing 1.1aa1
Mn’ and station v. showing 4.4111 ya’.

As shown in the Table 27, in the study srss as a
whole. tho avsraqs annual production during tho first year
of observation was s.osa1 q/:2/yr and in tho second year
was 7.4948 g/oz/yr. This inoreass in standing crop dnrinq
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tha aaooad yaar vaa duo to the abundance of §.
and !. raoorclad in atatioaa IV and V. In tha
atraaaad anvironnant or tha aatuary aiqniticant yaar-to
yaar fluctuationa in the atandinq crop of banthic apociaa
ara to ba azpactad. Succaaa of apat tall of important
apeciaa lika _§l_.@],_g_§_gg and §. waa highly vari
abla. Station II with natilll clay oontant of tho aadi
naat, obaorvafl throuqhont tha period of invaatiqatioa,
auhibitad a low atandiag crop am! waa poor in apaoiaa lun
bar.

In tarna of population danaity. polychaataa torn
tha moat dominant group. Though polyohaataa wara raeotdafi

in laroa mnbara in all atationa. particularly at atatioua
III and IV. thair oontribution to the bionaaa waa oooai¢!ar
ably low in all atationa. Tha aix apaciaa vith tha hiqhaat
mnarical danaitiaa. via” gggggmg . 9&1
£I£lLl ID-v K512221212 v Zilfililv IE!
hsnauml $321.! "W Eahzisla om. nu-an wntrlbvtd-I
to tha total bionaaa, duo to thair mall individual waiqhta.
Polychaato apacioa, which ware important in tama of bio
Iwl Mr‘ 21% alias.» 1.a uatsniaa»
L-Qsoau mm M .'.3.4:@mia  "M "=1
mn biooaaa of polychaeta waa raoordad from atationfl.
Thia waa mainly dua to tho abundaaca or Q. pra
aaat in thia atation.



Ctruatataana wara tacordad from all the atatioaa

and particularly thay wara abundant at stations II, III
and xv. but their contribution to min biolaaa waa conni
darably low. Thu thraa apaciea with the highest nmarical
Mfltlvl» '1=-- bangs: sm.lk2.:l.|-» £~.m>.:ll.u.a calms
md Qgmflgg §£‘§en0n1£,hat61y contributed to the total
biolaaaa dua to thai: hall iadividual uaiqht. Two apaciaa
of crabs. via... L ap. and ggghg am. which
wara abundant at atatioaa III and V contributad much to the
bioua aa valuaa.

The othar conatituanta of tha nactobanthic lama»
which auppoz-tad tha hionaaa valua vara coalaatarataa (aaa
ananonaa). aipunculoims and two apaciaa of tiahaa balonq
inq to tha imily Gobidaa.

Tha maxim! biolaaa aa wall aa tha populatica da
aity vaa taeotdad from atatioa IV. I-aaviaq out atation
IV. whaa all the othar atationa wara oolnpaz-ad. (tun ata
tioa I, tha minimal nunbar of anilala wara raeordad. But
uhaa tha hioaaaa valuaa vara calculated (in taraa of dry
might), atation I tanked Iirat among tha other tour ata
tiona. This was dua to tha larqa number of §.
racordad in atation I tron llgy to July in tha tizat yaar
at obaarvation.

Tha bionaaa ahowad a diract ralationdaip with aa

linity. In all tha atationa. thara waa a daelyaaaa in



blolell during the active period of the South Heat Hon
eoon. This docteeee wee more evident in stations I end
II, nee: the mouth of the estuary. There was an lncteeee
in bioneeo in ell the stations during the pre-aoneoon period
(Hon. B and 9).

The obeervetion on the beathzlc bloneee in the etudy
era en e whole end of lndlvlduel station qivel e Giver
elfled picture of the oiettibution of benthic teuna. Iron
the Ilqe. B end 9 it can be eeen that the region of coa
tluence of two different water aeoeeo (etetioae I end II)
ootnoldeswtth the eoae of low beathlc production. - It to
la thin nan» can mixing of eee end frceh water *1. -e
lte sexism and the eooeyeten 1e thetetore noet meteble.
Patuldtet end Dvivedi (1975) hevo nede ellilar conclusions

with reference to beathic production in an eetuerine con
plex of Goa.
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7 . DI $118810]

Jonas (1950) Itatté that ths significant (actors
which may intlmca ths distribution oi’ bottom fauna ara
talparatura. salinity and naturs of bottom dspoait. ‘1'hs
most obvious basic charsctsriatica of astusriss srs tha
incrasaad qradiants and fluctuations of snvironaantsl fac
tors rslativs to tha laora stabla situation in ths nsiqh
bourinq ass and trash vats: araas. Ths phyaico-ohanicsl
propsrtiss or sstusrina vatara vary considsrably. Thsy
daosnd on voluna and contsnts of the rivsr watsr ralsaaad.
structural colaponsnta or ths sstuarins bad. tidaa and as
croclinats of tha qsnaral qsoqraphic aras. (Kinna. l966).
Odus (1910) idsntiliad tivs inportant onaructsristics of
ths satuarins anvironnant (a) tbs nutrisnt trap sftsct.
(lo) ths \miqua structure of sstuarins watsr. (c) ths harsh
naturs of the physical conditions and the rssultsnt vul
narability of tha astusrins organics. (d) sadinsntsry
control oi satuarins wstcral and (a) ths ksy role of trash
uatar inflow.

With ths onsst of ths South West Monsoon. tha hy
floqrsphic conditions of ths Cochin Estuary ara mfijsctad
to rapid chsnqss. Salinity and ssdinsnt tanpsraturs da
crsasad and tbs torus: rsachsd near saro values in July



Auguot. 0! tho throo hydroqraphical paranotora or tho

ootuary otudiod; aalinity ia tho moot tluctuotiaq {actor
and which had tho qroataot iopact on tho diatribtion and
abmdanco of tho button fauna. During tho South Hoot Hon
ooon period, salinity of tho uator at all tho otatiooo o
croaood to ouch a Lou lovol that it boamo trod. Tho
oarkod tluctuatiooo in aaliaity brouqht about raoarkablo
dhaoqoo in tho occurranco and diotributioa of tho bottom
fauna. Only tow opooioo=o£ bottom fauna woro obaorvod in

tho oatuary during tho monsoon poriod. This ohowod that
moat of tho oorino apocioo poriahod or oiqratod to tho
ooiqbouriaq larino onvironnaat during tho activo poriod
oi South Woat.Hoooon. “long with tho roducod apocioo
divoraity (Tabla 21). thoro was alao a docroaao in total
mnbor and biooaoo in all tho atatiooa during tho activo
poriod of South Wont Honaoon. Thoroforo tho poor faunal
composition and ahudaaco during tho South Hoot Monsoon

in all tho otationo. particularly at atatioua I and II
(noar tho harnouth) could only'bo attributod to tho uido
fluctuation in aalinity. Boohappa (1953, Doaai and
Kriaimoukutty (i967a) and Ilurian (1967) havo also oboorvod

that wida tlutuatiouo no aaliuity rooultad in onaidor
ablo variationa in tho abmdoaoo and opacioa coopoaitiou
of tho bottom fauna in tho ioahoro aroaa~o£ Malabar an
in ¢ochin backoatoro.

Salinity is tho principal ouvironmmtal factor
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limiting the dietrihution of aninal epeciee in eetuariee.
Kendall'e rah correlation coefficient matrix (Teblee l
to 10) ehowe that. in all etatione the ealinity ie eigni
ficantly poeitively correlated with the total tauna, poly
chaetem cruetaceane and enolluece.

Sediment particle eiee ie e function of the mixing
and dilution of ealt water by treeh water» and therefore
particle eiee can be coneidered to he dependent on enli
nity. The preeence or predouinantly finer fractione ot
the aedieente. eepecially eilt and clay (clayey eilt in
terne ot texture) in the mouth of the eetuarine region ie
mderetandable ee when the eedieuentary material entere the

earine conditione, it gete lloculated lPoet|ea, 1981) and
eettlee to the bottm. lendall'e rank correlation coeffi
cient in Tablee l to lo ehove that the eelinity ie eigni
ticantly poaitively correlated with the clay percentage.

Recent reviewe on the effect oi‘ ealinity on marine
end brackish water invertebretee and fi ehee have been pub
liehed by Beadle (1957), Black (1957). Fearee and Gunter
(1957), Robertson (1957, 1960). Moore (1958). Renene and

Schieper (l958). Kinne (1966. l967), Nicol (1960), Proeeer
end Brown (l96l).&1-ockwood (1962). Kinne (1966) hoe em

phaeieed the frequently reported view that ealinity ie
the ‘ecological meter lactor’ controlling the lite of
eetuarine aninale. l1cCluek1 (1968) conducted a etudy of
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the e££ect or aalinity on the di atribution and ‘abundance
of amphipod Qggggig gg],§|m;_ia the estuary of the Ili
ver Ythan. Aberdenehire. indicated that fie 1; flhg gglflj
cal lainimn salinity controlling the distribution. Be
alao reported that for breeding to occur. aalinity great
er than 7.5%» may he required. Oqleehy (1969) haa point
ed out that aelioity ia the principal controller of the
distribution or estuarine uoraa. and their diatributioa
can be linked to their onorequlatory ability.

Estuarine mouth coincided with the cone of low

benthic production. It ia in thia aectioa that mixing
of aea and fresh water wee at ite laaxiuua and the ecoeyetel
was unstable. Poor fauna at stations I and II near the
barmouth during South Heat llonaoon compared to atatioaa

III. IV and V in the middle and upper reaches of the actu
ary is mainly due to the rapid fluctuation in aalinity due
to tidal airing at the torlaer.

.'1‘he estuarine environment ia characterized by eteep
and variable gradient in environmental tactora. and haa
been colonised largely by marine aniaala able to tolerate
theae conditions. There ia a reduction in epeciea diver
aity. compared to adjacent marine or fresh water habitat»
which appear to be linked to tidal variations, substrate
type and especially aalinity. It wee observed that epecie
diversity of polychaetea was greater during the high aalir
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period (pre-lnoneoolll then dnrlag the low eellae period
(noneooa). (See ohepter 6). A few truly eetoerlne epo
¢1¢I- '11-» seam: » Zlflhflilfiil fill-.l
end £I were preeeot throughout the
period.

The poeelble effect of other environmental feotore
eooh ee teepereture end 61 eeolved oxyqen cen he d1 eoueeed

ee rollowe: The tipereture wee more or lees uniform et
ell the five eeepltnq etetioee. It renqed between 25 to
32.2'C, during the period or oheervetioe. The nexlnm
tapereture (32.2%?) wee reoordeo la the pre-eoeeoon pe
rlod (February-Hey) end the nlnlmfl (2S'C) la the eoeeooo
period (June-September) . The monthly verletioae in both
eurfeoe end bottom tnpereture le ehown in Fig.2. The
reeulte ehoved thet the teepereture le qeoerelly hlqher to

the eerlne eone of the eetuery theaiithe fresh weter eone.
The teepereture did not fell below 25°C end riee ebove
32.2%: during the oheervetion. Ieeldee. the fennel oom
poeltloe end ebudeooe were not correlated with the fluo
tuetion in tenpereture. Therefore. tcepereture 1e not e
elqoltioent Eeotor in the dletrihutlon of the hottoe feu
ne of the Cochin tetuery.

Dleeolved oxygen renqed firm 2.42 to 5.67 ml/L.

Oxyqea contente or both eurtece and bottom water at 411
tereot etetloas ere ehown in Fig.5. The oxygen content
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dooa not ohov any Iarkod ooaoonai variation. though it
ia qonoraliy hiqhor during aoaaoon aoatho. Oxyqn vaiuoo
aro aioo hiqor in tho upar roa¢hoo~o£ tho oatuary than
in tho lowor roachoo. The availability of di oooivod oxy
qan ia an important hydrological factor oontroliinq the
distribution and abuadanco of tho bottom fauna in tho in

ohoro waters of Cochin (Domodaron. 1913). Owing to tho
ohallov naturo of tho Cochin Estuary and mixing of tho
rotor at tho bottom. thoro io an onrichmont of oxygon and
honco tho oryqon oootoot dooa not limit tho tauaai diatri
butioa.

Of tho throo hydrological paramotora atudiod, only
oalioity playa a major rolo in limiting tho diotrihation
and abmdanoo of bottom lama in tho Cochin Eatuory. Too
poraturo and diaaolvod oxyqon do not ahow any aiqnificant
oftoot on the faunal distribution in the area.

*Wmd,o@o@mJam
It hao boon wall. oatabiiahod that tho quaiitotivo

and quantitativo diatrihution of bmthio fauna hao a di
root rolotionohip with tho typo of bottol aim-1:-. Tho
phyaical naturo of tho aubotratm aoto an a limiting too
tor to a qroator oxtont. (Thoroon. 1957b,‘ 1958: saadoro.
1958. Johnson i971. Bio-on gt 51.. 1972). Tho oxtonoivo
work in rocont yooro on bonthic covuuunitioo hoo ohooh that
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neny apecies are restricted to certain types of sediment
and settlment of their larvae appears to be far from
random (Spark 1935; Jones 1951: Thoraon 1955, 19575).

The investigation of Sanders (1956, 1958), Hehulty gt 31..
(1962) and Brett (1963) showed a clone relationship bet
ween feeding habits of intaona and qross organic matter
oontent and texture of the aedieent.

The substrate within an estuary is usually differ
ent from that of adjacent marine coast. Whereas. marine
coasts are typically oi a rocky or sandy nature. moat of
the estuarine areas are muddy in nature. the nature of
the bottom observed during the course oi’ the present in
vestigation shoved that the composition of sediment varied
markedly from station to station. Based on the present
investigation (as shown in r1q.a). the region under study
can be differentiated into tour aajor sadieentological
divisions: (i) area oovered by clayey silt with very little
sand traction (clayey silt) - stations I and II; (ii) area
with dominance of tine sand traction (sandy) - station III;
(iii) area covered by tine sand. silt and clay in sore or
less equal proportions (sand-silt-clay) - station IV; and
(iv) area oovered by sandy mud - station V.

Analysis oi the data on the qualitative and quen
titative distribution of the macrobenthic fauna of the
Cochin Estuary reveals that the tamal assemblage exhibits
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a relationship with a particular typo of aodincnt. Fig.
10 shows the percantagc of polychaotaa. ctuataconns and
nolluaca in the total fauna from each atation. If the
total number and biomass of animals are“ taken into account

Itationi III, IV and V recorded the maximum, whereas thc
atation II recorded tho minimum. We poor faunal composi
tion of tho stations I and ll in comparison with other
Itationl in duo to tho thick clay substratum of tho tor
nor. Tho exception being in station I during Hay to July
l974 (which ia mainly duo to tho larqa number of Qgiglgg
) vhan tho aubatratua oxhibitao a hiqha: po:cant
aqo of aand. That tho substratum playa a vital rola in
tho diltribution of nacrobonthoa ia furthot confitlod from
tho tact that station III, which ohowa dominance of tino
oand traction. and atation IV. whore the aubatratul con
niata of fina aand. tilt and clay in more or losa equal
proportion. and atation V. wharo the aubatratun ia sandy
mud. Nmlflrtao danao and variad banthic population. A
totorQoo to tha Piqa. 8 and 9 also rovoals that hid»:
bionaao valuoa are aaaociatod with a substratum having a
hiqhor porcantaqn of tine aand with anall peroantaqa of
silt. follovcd by cilty bottom ano tha minim: bioaaaa in
found in clayey hotton. Dcoai and Krifltnankutty (l967a)
and Iurian (1972) have Dado cinilar obaorvationa from

Cochin lackvatara. Bqgloton (1931) found oonploto ablonco
oi! bottom aninala on a anbatrata of cloan aand. However.



there are reasons to accept that it there is s strong cur
rent bringing nutrients or it the productivity of the
water oohm lying above is high. than denser population
can exist. Panikker and Aiyar (1937) observed the absence
or animals on substrate or thick clay and their greater
abundance on substratum with a higher percentage of fine
semi. The presence of silty clay substratum at stations
I and II may be one of the major factors responsible £01:
its having a poor fauna in comparison to the other ste
tions. Kendall's. rank correlation coefficient matrix
(Tables 5 and 10) shove that. in stations III and V, elay
is significantly negatively correlated with the polychae
tee and the total fauna. Although and may be nutritionally
very rich. as Xonge (1953) enphesiseo. it is a difficult
environnent to colonise due to its soft nature. Locomotion
is ditticnlt both over and through the and me tine psrti...
cles of silt or clay nay readily clog the respiratory and
reeling nechenia of many animals. especially the filter
feeders.

The polyohaetee occur at all the stations. but
exhibit a preference tor sandy mud with decreasing abrasi
enoe in silty-clay. Maximum mnber of polychaete species
were reoordeo tron station IV, where the substratum con

sists of tine send with mall percentage of silt and clay.
Wilson (1952) observed that polychaete larvae. when ready
to settle. will critically examine the substratum no



postpone metamorphosis until they rind one suitable tor
adult lire.

The crustacean tauna as represented by the sub
groups. namely. anphipods. isopods. tanaids. decapods.
and stonatopods. which are truly epitaunal elements. leinq
detritopheqes (Neynann, 1971) the distribution or such
animals is snore related to the availability or detritus
in the substratum rathsr than to the physical nature of
the sediment (fievich. 1912) . The occurrence or crustace
ens at all the stations revealed a lack of substratum
preterence and emphasised the true epifaunal nature or
these crustaceans. such a relationship has been reported
earlier by Parulekar and Dvivedi (1975) in the estuarine
complex of Goa. llcClusky (1968) concluded that above Sic 3,

the ebundence and distribution of the smphipod Qt
!g_l_\|§;§g_; is controlled by sediment types. Meadows (1964)

has shown experimentally that §¢ selects end colo
nises only in suitable substrates. These substrates nay
be delimited as laud or muddy sand. with e plentiful supply
or detritus: but without excessive organic matter. An
allied species or Qgggggig. Q. . was presuat in
stations III and IV. where the substratum consists of tine
sand with mall percentage of silt and clay.

llolluscs. particularly Eadlalm mum IM
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Qgflgg liking. wort prssaat in stations I’! and V,
-whats tho substratum is sandy mud. In station I, §_.m§_g

}a_t__oa was racotdad in iarqa mnbara only during May, June
and July 1974, whan tho substratum was sandy mud. After
July 1914. tho substratum in station I chaaqad to silty
clay and §. bod completely disappeared. This
clearly indicatas the substratum praferenca (i.o. for
amdy lmd) ot §. . Sanders’ studies in Long Island
Sound (Sanders. 1956) and Buzzards Bay (Sandals, 1958,

1960) have shown that suspansion leaders constitutod the
major fauna in coarser sediments. whereas oalactivo and
non-selective dapoait taodars dominated in the fine sadi
mcnts. Many uorkars hava alraady raportod that suspansion
{cedars are abundant in wall sortad fine grain deposit
and dacroaso in abmdanca as tho silt clay content merca
ses. (Sanders. 1956, 1958; Parkar, 1956: Hcflulty, ‘gab,
1962: Nous, 19611 llichols. 1970: Bloom ,1; 3;.‘ 1972).
Coarse qrain sadisant by virtue of its stabia natura and
the overlying natal: cutrant. which bring-s suftioiant food
aatarial supports the hiqhast density of suspoosion Isad
ora. sanders (1958) and Driaooll (1967) has attributad
tha roduotioa in tha daosity of suspension loaders in tioo
deposit duo to tho raduced amount of suspaadad food on
silty clay. which is unfavourable to suspension Eoadars
and thereby allowing deposit feeders s competitive advan
tage. The prepondaranca of £1. 1 in stations IV and



V (with eandy mud ea eubetratlll during hath the yeare 0f
obeervation and in etation I. only nurinq Hay. Jame and
July 1974, when the aubetratua waa eandy and in in encore!
ence with ite aummeinn feeding habit.

In general, the  of organic latter
(Tablea ll to 15) preeant in the eetuarine eedieent ie
high. Though the quantum or organic matter readily utili
eefl by the button tame ia not known. the duninance or
polycheetee mil crueteceenn in line sediment could only
be due to the hiqher peruenteqe at organic eetter in theee
eedinmte.

Experimental evidmce for the eubatratun preter
ente of narine and hraukieh veter invertebratee have hem

given by many eorkere. Ibrtenaen £1921) wee the riret to
ehow enperinmatally the eubetratun preference of echinoid

lerfee. He round that the lervee of the echinoié 1&3
did not netalorphoee until lend van placed
in the culture tanke. Similar obeervatione have been made

on the m1r¢hu=¢- 9min main <"11»»- 1911)

In the preeent etufiy. there are only few known
filter feeders or carnivuree. In etatione I. IV end V,
eenplee collected Qurinq January to Auqult coneieted of
larqe n\&ere of bivalves and thereby increased the per
centage or filter reedera. But the majority of the fauna
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in all the stations were coaposed or deposit or detritus
£“d‘"e

It was not surprising that substrate character
istic was the ssjor environmental rector controlling the
spatial distribution or naorobenthic oomunities within
the study area of the iiochiu Estuary. In tact this find
inq agrees well with the studies by Sanders (l958),Rhosds
and Young (1970). Young and Rhoads (1971) and Boesoh (1973)

1il.!s:%
The species-vise distribution or hottoa eacrotauna

during the three seasons at different stations is given
in Tables 16 to 20.

studies on the seasonal distribution of ll¢l'ObI\-
thin components revealed that with the onset of South Heat
llonsoon. s quick and narhad change in the ooaposition of
the aacrotauna took place at all the stations. The aonsoon
directly streets the salinity distribution. $alinity acts
as &e major factor controlling the distribution and ebu
dance of the organises in the estuary. The entire estu
ary beooaes saline and rich in enieal lite during the pre
Iaonsoon period. A rich bottom fauna is present in all
the stations during the pre-and post-monsoon periods.

Durinq the pre-aonsoon period. the iaportant tam
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groups were polychaetes. bivalves, anphipods. isopods. tan
a1ds¢ and brachynren crabs. Mung the polychaetes £33931;
mm%- mime; Iv“ Easabnah mm
Znmmta - Elana mus»; vars "wr
dsd is lstqe numbers. Amoaq the bivalves flggjglgg gflguggg
aad $1“; ggggggggg were recorded in large numbers from
stations I. IV and V and thereby increased the total biomass
during the pre-monsoon period. About 90% of the counon spe
cies in the estuary reqt stared their peak abundance during
this period. Also the species exhibited a definite spatial
d1 strlbntioo. The optimum habitat conditions of these es
tuarine species were toned in the siddle reaches. sway from
the south. These middle reaches represent a more stable
eavizonlnsnt, when conpared to the mouth. which is subjec
ted to disturbances due to tun lining. 'rn-.1. my’ be one
of the reasons tor the higher densities of hottos teuna in
the middle reaches.

Duriaq the monsoon period. lesser number of spe
cies of polycheetes. anphipods. tanaids. culnaceens and
brsuchyuraa crabs were recorded when compared to the pre

Ionsooa period. The= estuary became scshtly populated; when
colaparsd to the other seasons. Only a few species able to
tolerate low sallnities such as polychastes (flgghghlg gag
2£m£!:Ls- Ztlmmm - .1 I1=>-
QB4 Eesshshssiss Enlsb aI1>h1m4I(!.£.%.22Ll£.l enum
111' £13221! Q.Ll.l1).'=I1"1¢I (ézmlfisé. 
A-£!.\1l3.ms!..s)- <=W==“M (£2nl@ 19%-Dflrwhrurm crab
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( op.) and species belonging to sipuoouloidee
thriveo in the eetuory. A qndoel repopolation of the ee
toaty tollowinq e recovery of ealioity began in the pont
nonooou eeelon. In thin eeeeoa polyoheeteo. emphipode.
teneide, no other orueteoeeoa forneo the important groups
in otéer of their ebmdooce. Room; the polychaeteo, Q.
ouggg em! g'_g;1_g,_; ep. were reoordefl in large am
ber: from etetiooe III end IV.

Hhen the seasons were compared with reoerfl to

proooetivity, pre-and poet-monsoon aeelooe were tomd to
he the moot productive. Eveothouqh there was a qmerel
decrease in the ember and bioneoe of necroteuna doting

South Welt Monsoon in all the five etetiooe etodiotb it
was more evident at etatione I and II oeer the nerioe elm
of the eltuory. This could he due to the tepid fluctua
tion in salinity during the active period oi South Went
Monsoon. vevraoey and Gopineth (1970) have also reported
an increase in tho beothio biomass from marine to freeh

voter  during nooeooo in the Vembenad Lake, which
they ettriboted to the dieeooeerenoe or transition fro:
merino to trod: voter condition. Deeei and Kri ehnenkutty
(19G7e) also reporteo e severe deolioe of neoroteuoe dork

mo the Booth in Cochin Backwater» llteren
and no (1915) reported that phytoplankton oount en high
during the pro-monsoon mouths eod low during the active
perioé of South Heat Hoaaoon months. iooreeeiaq eqain afterW it
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Racnioaiaation by aaarofuma atartad during tha
baqimiaq of tha peat-Ionaoon and steadily incraaaad. tha
maximum was during pro-nonaoon pa:-104 (Bacasbar to Hay).

Baahappa (1953) nothing oft Calicut raportad a aavara da
tlina in the shallow natal’ nacrohanthoa during South ‘float
Monsoon. He also raportad tha aubt raeolcaiaation
Gurinq tha pout-nonaooa parieda. which was ratha: ‘slow and
uaataad7' . Saahappa had attributed tba dacraaaa during the
South Want Hcnaoon aa Qua to tha lowarinq of aalinity in

tha inahura ragioaa during tha aetiva puioda at South Want
Honaaon. Thus the dacraaaa in aalinity and tha Iooaa na
tura of the aaelinant toqathar night hava contributed tor
tha dinainutioa of tha bottom fauna in Cechin Eatuary. A
raatna of tha praaant invaatiqatioa brings out tha vital
rcla of salinity and aubatratm in tha diatributiun of ban
thic: orqanialna at Cochin Estuary. 0! thaaa two tactora.

salinity can be ainqlad out _aa an ‘acoloqical naatar factor‘.
(Sea alas Kiaaa. 1966).

Cochin Bataan ia wall known for ita role aa a
auraaty ground for many of tha conuarcial 1y iapertant ptllhl
and fiahaa. Among fiahaa. aullata (Q3511 gggggg. }_-1.3;

mm» &~.@.£2.£e.2i11 P181-'1 anon (Esme!-an mam» £
), aciaanida and §_h_g_; fig; ara more important.
A11 than apaciaa toqothar eoaatituta a major limo:-y in
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this region. ‘rho estuary rapport: an extensive pram fish
ery and torn: the min marary qromd for curtain important
1»-o»14 prawn ow!» =1 Baasmzsm .*2-mains»
_I1.o£§1n1;, and gang; Egg. In addition to thin Q
large quantity of livo clan and flood molluac aholll are
collected annually. The food and feeding habit: of many of
than specics have been worked out by different workora.

The majority of beothic aolluacn are not predated
by tithes and prawns duo to their very hard shells. But
it is polliblo that juvuailo nolluicm prior to shell hard
minq» ll? torn an important food of fishes and prawns.
This could apply to the molt abundant species such as Q
ét2ln!mfimsm¢=4!££u.l9.!£1.1=.£lmvr¢0¢nt in tho
actuary. Other than the juvenile nollaocn. tho polychaton
and cructaccma are the major groups which contribute to
the fish and prawn flood potential of the Cochin Estuary.
Soshappa (1953) working oft Calicut correlated the poly

chaoto, E gig“; settlement and the aubaoqulnt
abzmdanot of the flat tidl. viQ}_9_=.I_£!.! . In
the proant study during both this years of observation. tho*- Iwfllwwt of Pinata eumlismm Lasmilli
lmiwmia sp.. "mma - Zumaarmau
.*.=.nsu- Esisais wmmaunas and 2-ntmsa W" Mah

Aa tar an the bonthic production in concerned.
the arc: moor obarvation in quite rich. In the area under
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study. tha production of aacrobanthoa. in tarna oi annual
moan atanoiag amp (vat waight) in 35.205 ya’ usz.os
kg/ha). Toaaaa (1938) coaaidara a natural lake yielding
300 kg/ha of bottom fama to ha ‘at least normally rich‘.
In-‘than compared to this atandard. iiochin Estuary appoara to

be quite rich. A coapariaon mafia with tha baothic produc
tion of Chilka I-aka oa the aaat coaat of India ahowa that

in ganaral banthic proouction of Cochin Estuary ia vary
high. The annual moan standing crop (wot weight) of the
uhola Chilka Lake waa 135-72 kg/ha (Pataaik. 1911), which
in much Iowa: than tho avaraga for Cochin Estuary (352.05
kg/ha) .

From tha Itudy atoa as a whole; the average nun
bar of macrotauaa racordad ia 2332/I2. Thiaoanann (1925)
haa classified a laka bad producing 1000 miawala or laaa
par (I2 aa oligotrophic; one producing aboio 2960/B2 aa
trophic and can producing a amber betvacn 1000 and 2000
aa naaotrophic. Baud on this claaaitication (which takaa
into accomt baothic productivity alona) Ciochin Estuary
may ha daactiboc an octrophic. Sokolova and Pasternak
(1962) hava alraady raportac. that banthic production in
tho tropical ragioa oi’ the Indian Ocean aaaa to ha riduar
than that of tha tropical Pacific Ocean.

The banthic organiaaa ara dapandaut upon tho tar
tility of the overlying watar for their food aupoly, mo
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feotore which oootroi the plenktonio production in any eree
ere likely to have en indirect influence upon the alimo
ence of the bmthic feune. Jonee (1956) from hie etudiee
ooaouoted at Irish fiee reported that phosphate ooncentretion
in the overlying water influenced the biomass of the bottom
fauna. The nutrient cycle governing the productivity of
the Cochin Estuary has been studied by sankerenereyeoen end
Denim (1969) end Sreedheren and Selih (1974). The maximal

've1ue of phosphate obeervefl by Eienkerenereyeneu end Qeein

(1969) has been eromd 2 to 2.5/lg at/I-. while veluee ex
ceeding 15/lg at/L have been reported by lieir Q 3;. (1975)
during monsoon ad pre--aoneoon periode. Phosphate veluee
from the Cochin Betuery euqqeet thet enough of thin outri
eut is available for phytoplankton production. Therefore.
phosphate is not e eiwuficent liniting fector in the phy
toplankton production end thus me? not have any direct in
fluence on the bot-ton fauna production.

mu: 35 51.. (1975) ieiaq c“ technique Iltlllt-IQ
en evereqe ennuel rete o! gross production ranging tron 150
to 650 q 1:/:2/yr at different reqione em! the total annual
qtoel production oi’ 100.000 tonoee of carbon for the satire
Vembened bake. Unlike in the inshore reqiooe of the weet
coast. where maxintn production oooure ourioqlooeooo pe
riod. in the Vmbeoed Lake relatively higher rate of profita
tioo is observed during the pre-and poet-monsoon periods.
Oi the goose production, 20 to 45$ can be considered to be
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nssd tor raspiration and of tha not production avai lsbla
to tha naxt trcphic lsval only a vary mall portion is
used by tho sooplankton (36 QC/I2/1!) lsaving a largo sur
plus of basic food in estuary (Basin 55 31-. 1969). Tho
turbidity of the estuary ramains high throughout ths ‘year
and hanca tha euphotic sons bacoses narrow (Gasin and Raddy
1967). 5-iincs the anphotic sons is considerably lsss in ths
astuary. a good part of the phytoplankton production sinks
below ths auphotic sons and forms as datritns. It sppaars
that tha dstritns tron phytoplankton toms a major sonrcs
of flood for bottom rams. This probably night ha a contri
buting factor for tha qraatsr banthic biomass found in tha
astuary. Another intarsstinq corralstion ohssrvsd in ths
prssant study is that tha maximum bsnthic production occurs
in pra—-and post-monsoon pariods. uhan tha prinary produc

tion is also vary high. Thus a direct corralstion bstvasn
tha banthic production and organic production in ths fiochin
Estuary could ha attributed.

The annual standing crop of tho mscrobenthos of

tha arsa xmdsr study is 6.2914 Mn:/yr. Most of tha lacro
bnthic spscias of the region liva for a period of one yaar
and if we sccapt Sanders’ (1956) suggestion of a production
of about tvica the standing crop for thesa animals. Ia oat
an annual production of 12.5823 q an weight,/1:2/Yr.

It ths annual production of sacrobanthos is 12.5923
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yd;-y wt,/nu:/yr or 6.2914 qq/:2/yr (tat. protein cad carbo
hydrate toqathor coaati total rou¢\ly about 50% of the body
conltitumt of the bottom hum Ptlnolcrlm 1913). no aco
loqicol efficiency of 10% (slobodkin. 1962) would call for
a ammo of about 62.914 Q:/I:/Y1‘ for pa.-oaoouon. 1: nu
already been pointed out that dun to the relative challen
ncca of the area a good proportion of the aurfaco water
production in available for the benthic animal communities.
To thin would be added the nciobonthic production and the
bactcri al production by photosynthetic bacteria on the bot
tom. This clcarly indicates aduquato supply of carbon for
bmthiic production.

In the food robot the estuary. anphipodn. inopodn.
taaaida. cmaccanc and polychactca are important links.
they feud on mud and organic cattcr. and in turn are pro
datcd by bottom fading fishes am! prawns. The tood and
fading habit: of the comercially important fishes. viz"
nullctr. marl spots. aciamaidl and flat fisher worn also
immltiqatod in tho present study. Among those fisher.
aciauaids and Qgqlgggpg up. are strictly zoobenthic £006
crs. ficiacnida mainly feed on crustaceans clpmially ico
podl me! culnaccnsnm 1:__>_q_}_gu_gg up... which is abundant in

the cctuarine mouth food: on polychactes (particularly
£:.i2e.=>_.z2i2 mum) am! =rv=w=w=I

Prom the analysis of the stomach content of five
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species of omeroially important peneaid prawn: of Cochin
Estuary <v1=- fisanmm 212221» §-a££iai.a<-5..-manta.»
iiggggg iggggg. and 3.). it wee comm that an the
five species may be oonaidered ea omaivoree and detritus
teedere depending auch on benthoa (Table 28). Occurrence
of benthic forms such as anphipocia. iaopoda. polychaetee.
juvenile bivalves and qaetropode. form-niniferane and also
aand grains and mu6,1ndicetel the pronounced botton feeding
habit of the preme. liuttyemle (1971) obaerved 22% of the
animal matter (mainly polychaetee. oruateoeeae, juvenile
bivalves and qastropodm nunetodea. toruainiferana) {roe
the out content of 3‘°@flg gndigug. Gopalakriehnan (1952)
obeerveo that vegetable matter and oru etaceans formed the

bulk of the food ooaeuned by _If_.;ggig_g. _§-gg mainly
feeds on orqeaic detritus present in the mud and crustace
eae (enphipode. deoapoda. oopepoda) and polyohaetee. Re-o

(1967) examined the stonaeh content of ftgggg from Chilka
I-eke am! observed large percentage of eollnece.

A11 the above intonation clearly euqqeata that.
Ilfilbbflflthfll pleya an ilportmt role in the food chain of
¢oohin Eatuary. Boat of the aacrobeathic mortar are act
ively predated by tieh and prune. The high bionaaa of
aacrobmthoa contributed predoaiuantiy by peiyehaetee. crue
teceene and bivaivee appear to form an important oonponent
oi the food of tieh and praaaa in the eatuery.
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8!fl.'flIh\1'IC8 OF IHTIIIC POLYCBAETI8

The first important work on the systslssties of
Polychseta of the India region is that at Willey (1905)
based on the collections of Ptehfietémxn from the Gulf of

Banner. In this paper he has described 111 species. of
which 37 species sad 2 vsrieties are new to science. Later.
Souhsrn (1921) and Gravely (1921) tlesctibed the Pcalychsets

occurring in the Gaaqetic Delta, Cochin Backwaters. Chilks
Lske sad Krnssdi Islsads. These were followed by the work
of reuvel (1930; 1932 and 1940) on the polychaete collee
tioas or the Madras Government lluseun sad the Inéisa lmssm.

In 1953. Psuvel pmlished s eossprehsnsive account of the
Polychseta of India in the rams of India series. Altoge
ther he hes described 462 mecies. of which 283 ere firms
the coasts of India. This eoasists of 4'7 brackish vets:
species and 236 marine farms. Host of the brsckish aster
species are from the Chilks I-eke, Enaore Becluretsrs sad
Adsyar I-eke on the east coast of Indie. From the west coast
of Indie (Vemhaaad. Veli. Kayuvkulsm end Ashtsnudi Beck

waters) he has reeorded only 18 species. Later. Cheriyen
(1966) described six species of polychestes ovallected from

the Cochin Harbour erea. A deteilefl systematic work an the
complete polychaete fauna of the Cochin Estuary is leckinq.

Csrikker (1967) reviewed the role at systematics
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in tbs ostuar1ne'bcnth1¢ nological tolourch works.
Hoqpoth (1957) suggested that the first pnocoduro in ano
loqical rocaardh is ‘exercise in systematics‘. Among the
various animal groups rcprosmted in the nacroboathic lama
ltudicd in Part I. Polyehacta was the dinant qF°"P¢ Ind
was prcant all aver tha estuary throughout the pariod of
1flVOIt1qIt10fl. A1toq0ther¢ 91 tax: wire idnntifiad fro
tho batten fauna and auxin! thin. 35 lpecitl aura polychactos
Among then. 30 Qpflgilll belonging to 25 genera are briefly
described in the tolluwiaq account. 0£'than 30 apncica.
17 are new record: from the Cochin Esflaty. Thcy aros
1-Euimmau
1-%:.Ln.:m1I
4-mliszss.-!..LL|
5. §111;g ggggggg
i-Eésmaznmmm7- a2mQ
8-§!=:s:£ams£n1%
9-Belmaknni.
1°-Enammae. aman
11-¢._<z.um mun
11-22$ mm:11- mm
14~%;mn inam
15-§§.m§.1 mua
16-221%.: mum
11-*_&z1:.s.%.::n.1.;.e mamas:

0! than 1'7 new records tram Cochin Eatuary. non:
ct than are recorded from an estuarine environment fur the
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firat tina. $patial and tmporal diatribution of polycha»
taa praaant in the ‘Cochin Estuary ara alao qivan along with
tha apeciaa daacription. A emnpleta liat of synonyms at’
apaciaa raeordad in Indian watara are alao tarnished. The
claaaification tollowad in the preaaat study is that cf
Day (1967).

Imily mmnmnu Blvi-WY; was
81:1: fmily HIRMIOIIIAB Gruba. 1875

Ganua I-SPIDOHOTU8 leach, 1816

1- msiim wrnvim 1901?
ggggig gal; Graviat. l901a p.122. plaiii. tiqa

123-125.

_I;gg , Pauval, 1953: p.36, £iqa.l4 c-£.
F.-niamsu  BI!» 1"" P-01

Body oblong upto 15 an long. Elytra oval» aliqhtly
raaifora with a mall £1:-inqa. covered with a tau latqa and
a afiar of mailer rotmdad papillat. Patapodia abort md
ventral aataa with a rathar long anooth tip and a {aw frinqaa.

locality: Station I.
801»: 1 Jma
Occurraaca: Jack and Una Ialanda. Harqui-Archipelago. Port

Canniaq, of! Purl. Otialm Madras; ¢0chin Eltuary.
Diattibutioa: Indian Ocean. Paraian Gulf, R06 San. lladagalear



runny uamonrrznu Beviqny. 191a.
out family IIGALIOIIIIAI lleleqren. 1001

Genue srunuzmgg Itinherq. mess.

2. £31“! Q9; (Johnston. 1039)

QQLLQQ Qylohneton. 1839: p.439.

! H!’ ,.\"'1p  Pe‘1O £‘q.e  .-he
Body 100 to 150 In long. Colour grey. Elytre

renitorn end overlapping over the beck with e amber of
minute pepillee and e triaqe on the outer border. lurteoe
ooveree with einute rounded tubercles. Ventrel reams of
the feet with 2-3 eimple bipeotinete eetee. Compound eetee
with e short eiokle-eheped appendix enfl e Inooth~ ehett,
others with e pluri articulate appendix end on the ente
rior feet e few compound oetee with e spiauloee eheit.

Locality: station IV
Beeeona June

Occurrence: Ceylon, Gelle, cape Conorin, Krueedi, Mirenti,
Cochin letuery.

Dietributiom Indien ocean. Mediterranean See. Atleatio
°c..ne



Ielnily nzsxonunu Halmqz-ea. 1867

Geaae HIBIOIIE Sevlqny, 1210

1- Eula: msnum R1»

flmelg. Rlaberq. 1857: p.57, pl. xzlll, t1q.a
fling; , 0I.'\1bI| Willey, 1905! 17.21‘.
Q3395; , reuvel, 1953: p.104, llqe. 49 e-Q.
Elllene nln&ha£lm- ¢\\er1wen- 1966' P-43

lady 45 an long. dureo-ventrally flattened end

ellqhtly tepered towetde both ende. 16 eetlqeroue eeqneate

end en enel eeqneat devoid of petepodle. Dareel eerteae

of body llqht brown, while pele yellow venttelly.

I-ocellty: Btetlon IV

Beeeon | Hatch

Occurrence: Benke Strelt, llenkenrl Harbour; Rleober le

lende, Aadmea Ieleadm Chllke 1-eke. Orleee

meet. Krueedl Ielende, Remeeweren Ielend»

Ceylon. Areblen See. Cochin Eetuery.

Dletrlbutlom Pecllic, Indlen end Atlentlc Oceene.
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Family I-IIBIOIIIDAI nalnq:-an. 1067

Ganua llclntoah, 1879mcxsmonuxa

4- . mnliilsk 5°\I*-h¢fl\- 1911
bB5Ll£I2.l!.¥lLl @1231 I¢“=\\¢m- 1911- p.s'n. m. xix.

Ql amines» "W¢1- 191°‘ P-64
'§ggil§ggl!1L;!‘ggnlggigtg, Fauvtl, 1953: p.111, £iqa.54 a-6.

Indy enlourlaaa. 25 Q long. A distinct nack at

4th aatiqarcua aamant, attar which body baeonaa tlat.

Pariatoniu distinct from pmatonim and baata two paira of

tantacular cirti. rlattanad palpa with a palpoatyla. llaaian

tcntacla twice aa long al tha latarala, which project a

littla beyond tha palpa. Doraal cirti on tha tirat aati

qaroua aaqnant vary long and tapering. An anelcaad dorsal

alandar aciculan and. batwnan tha 30th and 40th tact. a

atout aickla-ahapad aata. Ventral aataa capillary.

Locality: Thtmlqhont the statical

saaaon: Thrnuqhout tha aaaaona.

Occuttnncaz Chilka I-aka. Vizaqapatam, ¢ochin Batuary.

Dilttibntiona India.



Iqiiy Prluwnocxnar Iilliana. 1851

Bob family n-nmnonocxnr William 1851

Gonna mnmnocr 8019117. leis.

5- mu@ flllflflll K191"!-'0 1957

gnluaga gum Kinbarg, 18578 p.55; 91-8311; £14.2

0 FI\IVO1u 1931! P0": £‘q°12'
g$flg, Iauval, 19530 9.117, 21¢» 5'7 I-Q0

lody long and alaafiar. raachiag 30 an. Colour uni

formly bluiah-groan. Proatoniun haart-ahapod. Two largo

ayoa. tcntaoular oirri long. Baaa of tha proboaoia cov

arad with irragularly arrangad papillaa. Dorsal cirri Iaall,

oval in ahapa.

Locality: stationa I, III and IV.

soaaom llovanber to January.

Ooaurranoas Andaman Ialanda. Cochin Estuary.

Diatribution: Auatralia, Society Ialanda, Andaman Ialaada.



family SYL-I.-IDA! Oruba, 1850

80 family BYLLIIAI

¢anua £1-_l-_§_§ Baviqny. 1818.

‘- QZLLLI Q-.nm:han.a1a> Q1123 “I'=‘\1"¢ "43

gggg; $33 Rathkm 1843: p.164.
all‘! (gang), am!” fulfill, 19538 p.153, I19! 79 q-i.

lady vary alandar, 10-15 In lonq. Ptoatonim with
tour ayaa. Duraal cirri lung with 12 to 20 claarly nu.-kad
jninta. Compound aataa of tun kinda praaant on tna aana
fact.

banality: station xv
Saaaun a April to Juno
Occur-ranca: Gulf at Hannar, llruaadi Ialanda, Cnnhin Eatuary.
Diatributionn Indo-¢hina, India. Arabian Sea, Paraian Gulf,

Atlantic Ocean. Haditarranaan Sea.

family IBRBIDAI Johnaton. 1865

Qanua LYCAEIIQ Savignyl 1810

7. _I;1gg,|§{_g “Q15; Bentham, 1921

Qzgaun £5‘ Southarn 1921: p.570, pl. xix. £19.!
Qggglguiggggg. Fauval, 1932: p.82, p1.11¢ Qiqa. 1-2
gals“ mas‘, Fauval, 1953: p.l¢7, fiqa. B4 n-b.

I067 alandazu upto 100 In long. Colour raddiah-brown.
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'roatoli\n aliqhtly qgoovad and andinq in a pit. Kyaa

uituatad in a lina and providad with lanaa. Doraal oirri
narrow; vary long anfi racurvad towardaibadk on poatarior

raqion. Doraal aataa vary (aw. Haniqoaph ad hatroqonph
lpiniqaroua aataa.

-Qcalitya Stationa I, III, IV and V.
iaaaon : Juno to Dacanbar

>courrancaa calcutta watar works, salt lakaa. Calcutta,
Chilka Laka. Hadraa. lraokiah watara of India.
Andaman lalanda, Buryhalina tron traah watar to
braokiah and aaa watar. Cochin Estuary.

Distribution! Macaaaar. India.

family IBREIDAI Johnaton, 1865

Gonna DtHMOIlIRI§§ Patara. 1854

9' ifilllll llfililllfil 5°"th¢!'"v 1971
Q Qgjjgflmg Southarn. 1921: p.598,pl.Im. £iq.4.
, Fauval, 1932: p.86.
Qmnmngmig nflmging. Iauval, 195:. p.112. tiqa. B6-b.
adwmia nmmm. Chariyan. 1966: 9.41.

Lanqth about 45 In. Colour pala with rad qilla whan
aliva. Proatolniun daaply indantad in trout. four larqa ayaa
Ptaaant. Prohoaoia with aott conical papillaa. Dorsal oirri
baarinq lateral pinnata qilla from 14th-16th to 19th-Zlat
aapaat. Sataa homogonph with lonq aarratad terminal piaca.



Locality: Throughout the atationa.
saaaon: ‘Throughout tha aaaaona.
Occutronoa: Ganqatic dalta (in braokiah watar)» lladram

Travanoora. Cochin Eatuazy.

Diatributiona Gull Of S13, India.

Imiiy IIREIDAI Johnatom 1865

Oanua PflIIIIll_§§ Kinbatq.

9- Eamuau sazitmu Ihlvrw 191°

!_![;Lg ( ) 5.23:2! I\110rl¢19ZOI P-47¢ 91.1»
£iqa.6-10.

Zggingggig gggflmu. Iauval, 1953: p.210. tiqmioe a and b.
Zsnneuia smtmu. ¢he:1rw. nu» P-43

I-anqth about 60 an. Body dorao-vantrally tiattanad
and aliqhtly taparing to both ands. Pmatomim broaoar than
ionq. notchad batvaan tha tantaolaa. Palpa and tantacuiar
oirri abort. Doraal cirri about tha ianqth of the dotaal
liqulo.

Locality: stations I, III, IV and V.
Seaaon 8 "Throughout the aoaaona.
Occur:-anon: North Andaman Ialanda, Arabian Baa, Cochin

tatuary.

Diatribution: lav Caladonia, law I-labridaa, Andaman Iaianda,
Arabian Sea.



runny llnrn-nnznn orubu, 1850.

Gian; Cuvlor, 1817.IEPIHHYB

16- Emzlmn mnhmma 8°\=*=Mrm 1911

ggghggu ggggggggghgg Southern, 1921: p.610, plnoctv, £19.12
mum: 9.LLn22m.\.9nu' Pwvvh 1911' 9-119
_l[gp_\1§p_!_g , Iauvol, 1953: p.228, £1qa.115 6-2.

Body 20 an long. Prostoumn with tour tentacles
and two null cyan. The bronchi.“ occur fully oovolopod
on tho otxth toot, disappear on 20th or 23:4 foot and with
I single Valcular loop.

Locality: Throughout tho atatioao.
sauna a Throughout the unions.
Occutroncol Calcutta unto: works and alt lakes, Chilku

bake, Vizaqapatom, ¢och1n Backwaters.

Distribution: raloh-Sam Kimono; Marquis Bay ot Bengal,
India.

rum; EWICIDA8 Saviqny. 1818

sub-family ILIIICZIAI Savl-9!?» 1818

Genus £_;l'l_l!_§ Quatrotaqol. 1665

11. !l_g@1a ‘@3933; (lontaqu. 1815).
Q3531; nggggfl Hontaqu, 1815: 9.20.
3%!” imlngg, Gtlvoly, 1927: p-18.
gnfllu , Pauvol, 1953: p.245, tlql-123 a-h.
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looy atoat, upto 250 an long. In lite pink--ore!’
bright red qilla. Proatolaiun bilobed and tentaolea short.
Gilla noted tron aw» to 30th toot, reach a Iaaxiann of 4
to 7 filenenta. Boraal eetae capillary md ventral aetae
compound with loaq knife-like terminal piece. Aoioular
aetae slender and irregularly preeent-. in the posterior part
Q! tn‘ '1aYe

Locality: Station IV.
Season 1 March

Occurrence: Viaeqepatam Poadioherrp Gulf of Banner. Tati
corin. Travanoore, llorllmqao Bay, Cioa, Cochin

Eatuary. \
Biatributiom Australia, llew Caledonia, Indian Ocean. Rel

Se, Atlantic Ocean, Mediterranean Bee.

family IUNICIDA! laviony. l8l8

sub-family GIUPHIDIIIAI Kinberq, 1855.

Genoa Audiouin and Milne-Edwards.morn-an

11- 24223;; uamlum 91111» Chino

Qflggggu , Willey,1905ap.274.pl.iv.£iga.95-97.
2193151; gggigijgg, 8outhern,192iap.61i,pl.xxv,tiqe.1...4,
21225.51! v fl‘-W91: 1953' P-253: £10!-115 I-PM
Bianesa n.e.sm.1.!.s.::-.s.- ¢h~r1w'an. 196M ‘P-45

Iody very loaq. reaching a lenqth of 165 Q. Tmoee
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are ottaiqht with ahell fragenta. Sand particlel and de
bria attached. Palpe aaall and globular. two anterior ten
taclea shorter than the three poaterior onea. Byea abaent.
Gille appear on the fifth toot. with fairly lonq filamenta
covering the back, but decreaee in aize and diaappear bat
ween 50th and 70th toot. Simple winged eetae and paeudo
conpound briatlea preeent on the first 4-S aetiqeroua aewenta.
In aucceeding feet, liuplc aetac with two wince and comb
eetae with nmneroua tine teeth. flooded ecicular aetae bi
centate. Body of the freah apacimen redciah brown in col
our, with a deeper tint towarda the anterior end.

Locality: All atationa.
seaaon a January to June and October to November.
Occurrence! Burma. llarqui, Ganqetic Delta. Oriaaa coaet,

Hadraa coaet: Ceylon, Gult of Manner. M“1“'0'». Archipelago,
Cochin Estuary.

Distribution: Pacific Ocean, China Baa. Gulf of Sim, Indian
Ocean, Arabian Sea, Gulf of Oman, Paraian Gull,
Red Boa, Atlantic Ocean. Mediterranean Bea.

family mmxcxnu saviqny. isle.
lub-family I.-UMBllICOHERlIlIAt ldalmqren, l667.

Oenna LLMBRICOIERIQB Blainville. 1828.

13- L-aanimmnin mm =<>“*-hvrn» 1911
_g ggglg Boathe!n,l92l:p.02S,pl.x:!'1.£iq.l6.
Ltaabriconereia aim:-lex, l"auvel,‘l'953|p.264, £iqa.i'.-33 q-i.



Iody lonq. often reechinq 150 m. Live epecieene
with light reddieh colour. Proetonimn trienquler. perepo
die veeculer with full of blood. Anterior lobe rounded

and posterior lobe blunt conical. All eetee ere einple
cepillery end hroedly winced. Io hooke. There ere only
rive aetee. two in the anterior end three in the poeterior
lobe .

I-ohelity: All the etetione.
Beeeon s Throughout the eeeeone
Occurrence = Chi lke I-eke. Cochin leckwetere.

Family IUIIICIDAI $evi9IlY. 1818.

Sub-femily LUMBRICOIISRIINAI Hellegren. 1.867.

Genue wnaaxcowruzs Ileilwille, 1828.

14. u hing“ Audouin end Milne-ldwerde.i034
g _1_gmg1g;.Herenee_ller. 1079 ap.i37.pl.v.riq.3.
u 1_§§;_q_§__]Hu_,!‘euvel, 1953: p.266.fiqe.l34 In-r.

Body elender. upto 40 m long. Pink in colour. Pro
etomiun bluntly conical. Anterior fleet with winged cepil
lery eetee end compound hooke. extmded Iron let to 50th
foot. Cepilleriea dieeppeer from between 40th end 60th
feet. Conpound hooke appear on third toot end extend to
25th foot where they ere repleced by simple hooke.
Locality: A11 the etetione.
Seeeonc Throughout the eeeeone
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Occurrcncaa Caylcn. Tuticorin Paarl-cyatar banks. Qcchin

latuary.
Diatribnticn: ¢camcpc1itan in tamparata and tropical aaaa.

tanily muuxcxnu laviqny. mm
8ub.fmn11y LUHIRICOIBRIIHAB nalnqxan. 1857.

cmma Luaaluconnzxs aiaimrina. iaza.

15- kamnmnnau manna "=w\=~11¢r- 18'"
Piimnanil M29222: "nr¢nn11¢r»1B'Y9 vp-10. p1.v1.

£iq.1.
.&m@:ni.ah:&a:ema- *‘I\m1- 1930* v-10
1~._m:iQn.u'.9.u human. Ilcnrm 19:1. P-397
‘ , Fauvcl, 19S1hp.268,£1ql.135 q-b

Body lone, rcachinq 60 an. Prcatcmiun conical and
aimpla capillary aataa ca the aatarior tact, flcllcwad by
winqad capillariaa and uajcintad hodka. Pact incraaaa in
laaqth pcatariorlyi

Lccalityi Stations III. IV and V.
Baaacnr January to Jue and October to Dncanbar.

Occurraccs India, Mrmuqo Bay. Persian Gulf, Cochin
Ictuary.

Distribution: Japan, Indo-China, India, Persian flulf,
Rad Sca
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family OLYCERIDAE Grube. 1850.

Genus OLYCERA Saviqllf. 1818.

1¢- 24.22.12: lansininuiz “rm. 18"

Qlzgga _1_Qng1_§1_Qg_L| Grubs, 107B:p.182. p1.Vi1i. (11.9

Glggagg , !‘auve1,19!2Ip.12S,pl.iv,figs.-ll-14.
Glgcara lonlipinnis, l'auve1,l9S3I p.291. £iqs.148 a-d.

Body about 20 use long, tapered towards both ends.
White in colour. Prostomiun a slender cone with about 12

rings. Prohoaeis oovarad with long and cylindrical papillaa.
destitute of tarainal nail-like appmdaqes. Iranchiae sin
ple. larqa. preaent tron the 20th toot. Parapodia elongated
with two anterior subequal, cirriiorn lobes and a single
postarior roumded or faintly amarqinate lobe.

Locality: All the stations.
Season: January to June and October to December

Occurrence: Bay of Banqal, Cochin Estuary.

Distribution: Philippina Islands. lay of Bengal. Persian
Gulf, Arabian Sea.

Family Glyceridaa Grube, 1850

Genus GLYCERA Saviqny. 1618.

11- Elms: aim Rlthkv
Egan gm Muller, 1788: p.217, pl.2. figs. 6-7.
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slum alps fir» azninmn South-rn. 1911= 1»-611.
p1.X8Vi1. 11¢. 11.

Qlzglii ‘E’, Fauvel, 1953: p.293; £iqs'.149 1-I.

Body about 45 an long, white in colour. Prostcsim
with 9 rings. Papillas of proboscis obliquely truncated.
Branchiae simple. cppcnt on the 20th foot and insertsd on
the dorsal edge of the toot. Psrapodia with two anterior.
sub-equal, triangular or cirrilonn lobes and two posterior
lobes: the upper ons triangular. shorter than the anterior.
tho lower rounded and still shorter.

Locality: Stations II. III, IV,&V,.

Season a Throughout the seasons.
Occurrence: Ganjam coast. Cochin Backwatsrs. llorlauqso lay.
Distribution: Indian Ocean, India. Red See. Atlantic Ocean.

Family MPIOIIIDAE Gtubc. 1850

3.flu. V B°%sPOLYDORA

18s mg“ Emu Southctfl.
39115;; lgggi, southcrn. 19210 p.636. pl.28, £iqs.20 a-j.
29115;; (§_£Q;g_i_g) 332;, Fauvcl, l9S3:p.3l'7.£iqc.167 a-c.

1-enqth about l5 In. colour white in life. Prostolsimn
small. broad and faintly notched anteriorly vith a large
erect occipital tentacle. Pour eyes. Io dorsal setae on



the first toot, a ventral lobe with a row of slender capil
lary satae. lranchiaa appear on the 7th segment. firth
setiqerous segment with normal notopodial capillaries, a
double row of specialised setae and normal neuropodial setae.
The 8pe¢1a1ized aetaa with dorsal superior setae long and
narrow capillaries. the inferior dorsal setae consist of two
rows of modified setae. the anterior aetae are bi-linbate
capillaries. short with broad wings, rapidly tapering. The
posterior row consists of stout hooks with curved lips. The
ventral setae lance-shaped.

Locality: Stations I. IV and V.
Season: January to July
Occurrence: In a canal at Chinqriqhatta, Calcutta salt lakes»

Co¢h1n Estuary.
Di.ltt1but1OlI| India.

Family BPIOHIDAE Grubs. 1850

Genus PRIONOSPIO llallqren, 1867.

19- 2112222212 21.22222 Ehlarm 1901

a gingata thlers, 1901: p.613
§_g_:Lg_gg_gp_i_g Qinngg-=5, Monro, 1937: p.299

! , Fltlvel, 19538 13.323; fiql 174 I.

Length about 50 an. White colour in life. Praeto
miua bluntly pointed and enclosed between two upturned men
braneous wing-like -lateral expansions of the peristoma.
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tour pairs of large pinnate gills beginning on the first
setigerous sequent. Gills of the second pair generally
mallet.

Locality: All the stations.
Season : January to May and Noverkber to December.

Occurrence: Vizagepatam. ¢oohin Estuary.
Distribution: Vancouver, India, Atlantic Ocean. Arctic

cJCQ.ne

Family IPIOIIIDAB Orube. 1850

Genus PR§0ll0sPIO Melngren. 1867.

10- Zriammis. mlznmsnua Fwvvh 1919

ZILQIIQJRZQ .Fawel. 1929: 9-194
ggigngmm , Patwel, 1930:]:-.39.£lgs.l0 a-g.
Prionoepio pglybranohiata. Fauvel, l951ap.324,£igs.1'7O,e-g.

Body slender. only 15 mu long. Colour white in lite.
\

Anterior region flattened. enlarged. tapering forwards.
posterior region cylindrical. Prostomim elongate. ante
rior border rounded. Io qes present. Two long pelps
reaching bac!v.~:ards to the 25th-30th eegment. Gills appear
on the second setigerous sequent, the first live pairs tili
forsr and the rest folieceous, subtriengular. elongate.
Anteriorly, both dorsal and ventral setae are capillary.

Locality: All the stations.



Beeeonn Throughout the stations.
Occurrence: Gulf of llsnnsr. Cochin tstusry.

Iemilys IPIOHIDAI Orube. 1850.

Genus:  Malszqren, 1867.

11- Zziamnia suntan "irvh 18"
£t.L22ze.|2L2 simian. Fauvel. mass. 9-314

Length shout 30 us. rrostouiun rounded in front
with s keel posteriorly which extends to the 2nd “tiger
ous sequent. Io mcsbreneous prostomisl wings. I-onq. mooth.
simple gills 6-13-pits. beginning st the ind setiqerous seq
uent. Anterior dorsal lemellee very lsrqe. anfl from 3rd to
6th feet sherp pointed. Ventrei 1sI\e11se oval.

locslitya A11 the stations.
Besson : Pro-non soon and post-monsoon.

Occurrence: Vizaqapstam.
Distribution: Vencotlver. India, Atlentio Ocean, Arctic Ooeell.

Isnilya SPIOHIDAE: Orube. 1850.

Genug: D150!-1A Ocrsted

22.  gall Ieuvel. 1932.
Qggflgug. rsuvel. 1932: p.174. £14.29. s-us.
Q_£_l;g£§_§!£z, rowel, 1953: p.327. tiq. 172. e-I.

Body shout 20-25 sun long. Prostomiun olonqeted ad

1
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aliqhtly notehad in front. bulqinq in tha niddla

bahind in a craat raaahinq to tha Ind aatiqaroua
On tha raiaad part 4 aaall ayaa. On tha tirat aatiqaroua
aagaant a larqa lancaolate aubulatm doraal oirrua and a
vantral one diractad forwardm a amall bundla or capillary
aataa in front or tha doraal eirrua and a tan-ahapad vantral
budla or aotaa cxtandinq'bayond tha pcristoniun. On tha
2nd aatiqaroua aoqaant doraal and vantral oirri, triangular.
amallar than tha tirat onaa. and a vantral aataa or two typaaa
(1) an antarior row ot vary tina oapillary aatao and (2) a
poatarior row of atoutar ahortar briatlaa with blunt curvad
tipa; On tha third aaqmont a larqa lancaolata ohopparblika.
doraal cirrua, a triangular ventral oirrua. anallar than tha
doraal one. Tha dorsal oetae diaappaar about llth toot.
from the 9th aoqnant baokvarda tha doranl cirri booono tili
Eorn and tha ventral onea ara modified about ll-12th hat.
Beyond tho llth loot long tilitorun ventral papillaa maka
thair appaaranca, a ainqla one at first udar aach toot. Iron
9th toot backwarda, the ventral aetae are of (1) stout
atraiqht. bodkin-ahapad and (2) vary alandar oapillariaa.

Locality: station I
Baaaona Pra-nonaoon.

Occurrence: on Purl. Oriana. South waat Coaat or India,
Cochin Iatuary.

/X
Q‘

Q
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Family: OOBBURIDAE Day. 1963.

Gsnusl  Wabstar and Bsnsdiot, 1887.COBSURA

23. ggugg; mug Kitanori. 1960.

Q2!g2££_s2£§§2_K1tImOr1, 1960! p.1002. tiqa 1. I-I.

§2l!§£3Ug2:l§!, Thomas 1964: p.754.

Body l5 mm lonq. thrsad-liks ad whits colour in
lits. Prosooniun clsarly dsmaroatso with a blut dsprsasd
oons and without syss or appsndaqss. Psristome and second
saqmanta partly fussd. apodous and schsseous. Distinct pars
podial lobss absent and ths sstas arias dirsctly from ths
aids of tbs body. Saqmsnt thrss has a singls bundls oi sstas.
but all subssqusnt ssgnants with two sapazsta buudlss. Tbs
..¢.. ars all simple oapillaziss. A sinqls. long slsnds:
gill arises from ths dorsal surtacs ot tbs ssflgar thrss.
Last tsw asflsnts lack sstas and tbs pyqidium bsars thras
long tilitorn anal oirri.

Locality: Stations I and II.

ssasonl January to Juns and Octobsr to Daoembar.

Ocourrsnost Soto inland ssa. J span. Arabian Baa. Cochin
Estuary.

Distribution: South-wast Africa. Caps, Natal, Japan.
India.
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Plnilyl CAPITELLIDA! Grubs.

Gonna: §__A_!_lAHt'1'ER0l'! QTU Monro,

£0

._.._....._£=....._

14- Esramssmnmu mm mum» 1911

E $1222.! Monro. 1937: 9-536: 516- 33
§_Q‘;_!!'|_;§! gmgl, rauvol, 1953: 1;-.369, £113. 19¢ o-1.

Body upto 20 um long. Prontomiun conical, without
eyes. First tour netiqoroua segments carry only short widely
bordorod capillary bri atlas, tho remaining uven thoracic
uqmentl with large hooks. Abdominal hooks mallet than
the thoracic. The body in tho abdominal region is urtomally
elnoat an featureless end homogeneous an that or an Oligo
cheete. The parepodiel ridqea era not well developed.

Locality: All the ltationn.
season: Throughout the cocoons.
Oocurrcncos Mnunqmagm, Burma, Cochin Estuary.

Di attribution: Burma, Indie.

rmnily: SABELLARIIDAI Johnston, 1865.

Gonna: A Beviqlfl. 1818.mm-mz_

15- than mmm “~'w=¢- 19°‘
ggggljga  llooro, 1906: p.248, pl.xil. £iql.45-Si
$agglQ,;;p , towel, 1932: p.209, fig. 34.
Bebollaria ccmcntcriua, ?auvc1, 1953: p.395, !.'iqt.205 e-Q.



102

Length reaching J0 en. Tuber very herd. nede of
quartz qreine firmly cemented together. Outer peleee end
in e long slender. sharp, month epine erteinq between enor
ter. sooth eptnee. Middle peleee short. Inooth, epoon-like.
Inner peleee hollow, elongated, cnooth.

I-Ocelitya atetion xv.
Beeeona January to June.

Occurrences Tuticorin beech, "Cochin  stuary.
Distribution: Pacific Ocean. Indie.

family: STIRIASPIDIDAE Qerua

Genue: 8'I'IRlIAsP§s Otto, 1821.

26. _£§g_g_gg;_g $339 (Renter. 1807).

§.umu2u nuns: “flier. 18011 p-14
§.§.!ml.lE.L! .l£:.-‘.5131. Moore. 1903» P-49’!

_S»_$!;n.@1_‘ $31., P011701. 1927: p.216, £148.76 a-q.
I.

-1'

BOdy lnlollen. about 10 mm long. eeuseqe-like. ner

rowed in the middle, expending at both ende. Mouth subter
minel. Proetonhn reduced to e null knob. Anterior brietlee
ere ehort end stout. lrenchiel filament! ere mlleroue. often
rolled into epirele.

Locality: Btettone I, II, III end V.
deacon: March to June

Occurrence: Iurne. llerqui, Andemen Ielende. Chilke Lake.
Genjun Coelt. Hedree. Cochin Eltuery.
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Dlatrlbaalonl Pacific Ocaan. Japan. Paachlll. law lcalaad.
Auattalla. Indian Ocean. Atlantic Ocaaa. H061
tartaaaac saa. Arctic Saaa.

tact ly: mm-l1C1'IIIm.t Ilalaaqran

Gamma g I-aaardz.
Bub-qamaa EQ Nallqtoc

37- Zflflliiil Q-IE!) w'lW¢1= 193*

Entlnlila (Z.-anti? mmsmm. Iauval. mu. p.115. P1-V1110
7190.10.14.

inst: <am> %nasa- P*W~1- 1951" P-4°f~ I-'10
2120 ‘¢.9

Body upto l5 an long and 16 aatlqaroua aomwcnta with

capillary aetaa. Doraal capillary actac wingod. Unicinl pac
tinata. with several ventral rows of mnerous teath. ‘fha
hooks at tho base of tho acapha. about 10-12 are short. stout
and act in a curved mow'on either aide. Branchlao absent.

the tube 10 mada of ainqla layer of transparent quartz qralna
hold togcthar: by a yallowiah camant.

Locality! fitationo 1. Ill and IV.
Season: _ Iabruary, May and October to Deccmber.
Oocurranoal Cochin Backwatara.

1'ar-wily: 'i‘BREBELl.II)A.! Grubg, 1350.

sub-tarnily 'I'EREllI..LIlIE Grubs 1850.
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Ganusa Q3535 1401801-‘QM 19“

as. minis asnnu ihvlwm 191°)
ggung; am; ssviqny. mam p.95.B
gig‘ 5&5, willsy. 1905: p.320. pl.vi, £iqs.i55-159.
_g_Q;5_\1_5E£§3a, rauvsl. 1953: p.416. fiqs. 218 s-2.

Length upto 40 mm, with a swollen thorax and long
slender abdamsn. Tsntsculnr lobe short and collar-lika.
Lateral lobes of the first segment larqe and foliscaous.
Thtsa pairs of branchsd sub-equal gills present. The unicini
srs {lat psotinata plstss with 4-S lanq curvsd tssth sat in
a sinqls row. Dorsal sstss srs capillary and vinqsd. Ths
tubs manbrsnaous coated with sand and debris.

Locality: Stations It! nnd IV.
Ssasenr January to June and Dscsmbsr.

Occurrsncs: Burma. Andaman Islands. Bay 5: Bsnqal. Csylon.

Gulf of Hsnnsr. Cochin Estuary.
Distribution! Pacific Ocaan. California. Japan. Ihdchina.

Indian Ocsan. Persian Gulf. Rad fies. Atlantic
GCQGH s

Family SIRPULIDAE 8aV1qY¢ 1918.

GQnu3:MERC3..[ER!LI.A rsuvsl, 1923.

19- Basismlle mama "~\m1- 1921

l_\!£m1_.§.L]._. £5513; Fauvsl. 19231 p.126. flq.1.
l_4,g;g1,_g;g_}_lg_m@_s;1,_g;. Fauvsl. 1953: p.474. ;t'igs.2-49 s-a.
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lody upto 20 Q lonq. Bevan thoraoio aeqneata.
lranohial tilamenta each with aix to ten atout, radiolea
endiaq in naked tipa. variebla in laaqth. Oparoulln eoee
what rig-ahaped, edged with about 20 blaokiah ohitinoua
apinea. Oparcular stalk stout, thiok and triangular in
aection. Collar aetae of two kinda, (1) tine capillariea
and (2) aarratad aatao with tuo longitudinal rowa of teeth.
Unicini with a gouge and single row of five to seven teeth.
Abominal aetae are qeniculata capillaries with tflle bladaa
The tube is cylindrioal and mad: of calcareoua whitih.
thin, wrinkled and bell-ihaped at the entrance.

Locality! 5tation I.
Beaaonw April.

occurrrncaa Ennur Backwater, on oyster ahella. Cochin

E atuary .

Distribution: Wholdwide in warm eatuariea.

Family: TBREBELLIDAE Grdbe¢ 1851.

Sub-family: TEREBELLIRA! Grube, 1850.

Genua: P . Malmgren. 1866.IQTI

300  a’.u'.1a
55;; ;n_g_;_u, Pauvel, 1940.

233;; ig_Q_i_g,§,. Iauvel. i953: p.422, figs. 221 a-d.

About 15 ma long. Boay rather abort and plumb.
Abdomen cylindrical with maneroua ahort aeqmeata. Sixteen
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thoracic aatiqazoua aaqmeata praaant. Thraa paira of ‘bran
chiaa. Proatonim with lonq and thick qroavad tantaclaa.
Doraal aataa ara capillary with narruw winqa and a finely
aarratad tip. Unicini atart an tha Ind aatiqaroua aapaat.

Locality: Station IV.
Saaaom January and June
Occurrancat Want Iatakkal, Chappatan. Cochin Backwatata.
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SUIHARY

In inveetigation on the nacrobenthoe of the Cochin
letuary on the South Neat Coaet or India wee carried out
during March 1974 to I-larch 1976 from rive eelected etatione.
allnoet equidietant from one another and having deptha rang
ing tron 1.5 to 4 n. The eanplinge were done during high
tide at fortnightly intervale in the rirat year and at month
ly intervals in the eecond year. Along with the bottom fauna
water eamplee for hydrographical etudiee were taken from
each etation. Sediment aamplee were aleo collected from
each etation in order to etudy the phyeico-chemical nature
of the botton.

A etudy of the hydrographical oonditione or the re
gion showed that there wee marked aeaaonal variation in the
ealinity. The pre-moneoon period ia dry with leee rain tall
and the naxinun ealinity (33.13%~) waa obeerved during thie
period. The South Heat Honaoon ia cheracterieed by heavy
rainfall and low ealinity valuea. both in the aurface and
botton watere. During the peak or the moneoon eeaaon. the
eetuary beoonlee completely tilled with treeh water.

The eeaeonal variatione were well reflected in the

temperature pattern aleo. for the eetuarine eyetem ae a
whole, the pattern of variation or temperature wee bimodal,
and the loweet temperature of eurtece water and bottom eedi
raent reoorded were 25.1 and 25.0°C reapectively during non
eoon period and the higheet temperature were 32.5 and 32.2°C.
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reepeotively during the pre-moneoon period.

Annual veriatione of both eurtece and bottom water

dieeolved oxygen content were not considerable. except at
etetion I, near the bernouth. where the recorded veluee were
ee low ae 2.42 el/L during the South Weet Moneoon and thie
ie attributed to the influence of upwelled water. Bat in all
the other etetione higher veluee of dieeolved oxygen were
round at eurtace and bottom watere during the moneoon period.

The nature of the bottom depoeit ehowed that the com
poeition of eedieent veriee markedly from etetion to etetion.
Baeed on the inveetigetiomthe region under etudy wee di££er
entieted into tour aedimentologicel divieione: (l)aree cover
ed by clayey eilt with very little eand - etatione I and II:
(2) aree with doelinence of tine eend traction - etation III;
(3)area covered by eend. eilt and clay in more or leee equal
Pl'0P°1’1=1Ofl - Itetion IV: (4) area cover-td by eendy mud - ete
tion V.

In general, the percentage of organic matter preeent
in the eetuerine eediment wee high. The organic matter in the
eedieent varied tron 2.86 to 5.02%, the maximum being in ete
tione vith high percentage or clay.

The important eeorobenthio groupe obeerved during the

preeent inveetigetiona are Polycheete. Cruetecee and I4ollue
oe. Altogether 91 texe were identilied. Among the verioue
animal groupe repreeented in the cetuary. Polycheete wee the
dominant one. Altogether 35 epeciee of polychaetee belonging
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to 28 genera were identified. The lerqeet nmber of
polychaetes (S290/B2) III tO¢OtdOd ftflll Ifiltifln III in
December 1975. ¢rueteceen teune wee rich in terme of number

end coneieted of mainly enphipode, teneide, ieopode, cune
ceene end hrechyuren crebe. Amphipode were widely di etribu
ted and the nexieun member of 6790/ea wee recorded tron ete
tion IV in December l975. In the ceee of teneide, e eeeeonel
increeee wee noticed. the meximn recorded number beinq
10740/I2 during om»: 1915. A man of 19 epeciee or ~1
luece were collected. 0: theee. only two, §\_gg;glg_g Qgguggg
end Q2921”; ggggiggerg were ehundent end the eexinue recor
ded nunbere were 1059/I2 end 39310/en: reepectively.

from the etudy eree ee e mole. the evereqe number
of mecroteune recorded ie 2332/ea end hence eccording to
1‘hieneeenn'e cleeeiticetion, ¢ochin Ietuery mey be deecribed
ee euphotic.

The ettinity enelyeie of the polycheete fleune ehowed
thet the etetion neereet to the bermouth exhibited the leeet
eteble community.

speciee divereity or Polycheete wee low in etetione
loceted et the mouth ot the eetuery end e higher epeciee di
vereity wee obeerved in etetione et the middle region of the
eetuery. It wee eleo obeerved thet the epeciee diwereity
wee qreeter durinq the hiqh eeline period (pic-UOBIOOII) than

during the low eeline period hnoneoon) .

The obeervetion on the beathlc bioneee in the etudy
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area aa a whole ahoved a high benthic production. The average
annual produotionwry weight) during the firat year of obaarva
tion uaa 5.0881 q/oz and in the second year it waa 7.4948 q/oz.
Thia incraaaa in atandinq crop curing the aacond year was due to
the Ih\m¢m=¢ of !9.2£2lsa @3122: “<1 Emma iam

Corralation between the phyaico-chunical paranetera and
di atribution and abunoanca of bottom fame wara tented by uainq
Kendall'a“ Rank Correlation Method. Of the Varioua hydroqraphi

cal paranetera of the aatuary atufliad. aalinity ia the aoat
fluctuating factor. which had the qraataat influence on the
diatribution and abundance of the bottom fauna. The poor faunal
composition during the South West Honaoon (July-September) in
all atationa. particularly at atationa I and II near the bar
aouth could only he due to the wide fluctuationa in aalinity.
rqaporature and diaaolvad oxyqen do not show any aiqnificant
affect on the faunal distribution in the area.

kniaal-eadiluant relationship clearly indicated that a
particular animal aaaaublaqa flouriahed only in a certain kind
of aubatratm, where favourable conditions prevail. It vaa

obaerved that higher bionaaa valuaa were aaaociated uith a
aubatratxn having a higher percentage of fine aand with uaall

percentaqe of ailt, followed by ailty bottom and the minimum
bionaaa was found in clayey bottom.

studiea on the aeaaonal variation of anacrohenthic con

ponenta revealed that the largest benthic population occurred
during the pre- and poet-monaoon aeaaona and the minimum during

South Welt Honaoon period (July-September). Thie decreaee ia
attributed to the ateep decline in lalinity.
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he naxiansa benthic production occurs in the pre
and post-monsoon period. when the prinary production is also
very high. It appears that there is a direct correlation
between the henthic production and organic production in the
Cochin Estuary.

As tar as the benthic production is concerned. the
area under observation is quite rich. In the study areas as
a whole the production or nacrohenthos. in terns of annual
nean standing crop (vet weight) is 352.05 kg./ha and can he
considered as rich in henthic production.

In the food web or the estuary polychaetemanphipods.
isopods. tanaids and cunaceans are important links; they feed
on laud and organic matter and in turn are predated by hottol
feeding fishes and prawns.

Gut content analysis of conaaercially important penaeid
prawns present in the estuary showed that all these species
are onnivores and detritus feeders depending much on henthos.

The high benthic production suggests that the macro
benthos may be important as the food of bottom feeding torus 
especially prawns which torn an important rishery in the
Cochin Estuary.

In an attempt to identity the benthic fauna or the
estuary.‘ systematics of the polychaetes. the most dominant
group in the area of investigation is given as part II or this
thesis. A total or 30 species belonging to 25 genera are
hrietly described and among than i7 are new records tron the
Cochin Estuary.
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by polyehutoo. cruatacann. nolluoca and
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Data of
sampling
21-3-1974
18-4-1974
17-S-1974
1- 6-1974
20-7-1974
3- 6-1974
4- 9-1974
5-10-1974
7-11.1974
9-12-1974
13-1-1975
17-2-1975
31-3-1975
30-4-1975
26-S-1975
26-6-1975
24-I-1975
28-B-1975
26-9-1975
30-10-'75
29-11-'75
29-12-'75
27-1-1976
29-2-1976
‘2e-3-191e

4

'0 A .

1116(1) A

14.25
16.35
18.75
17.24
.21.84

'11.50
E 1.66

6.78

4.35|2.32
s 1.32
1 3.11
23.99
,20.04
127.63
g 8.67

0.58
1 0.34
F 0...
L 0.91
0 0.41
‘1.29?
l

2.15

‘ ml_J_ . .

T1510 11

' carhon(%)
4e.o§7731.7s I 1:33
46.25
45.85
47.16
41.26
58.82
53.90
61.02
58.40
62.61
48.53
58.13
61.34
45.01
52.71
52.27
57.23
56.32
62.11
61.58
62.63
72.33
59.81
64.32
60.40

37.40
35.40
35.60
!36.90
34.40
34.60
37.32'
37.25
36.90
49.15
40.05
34.95
31.00
27.25
20.10
34.10
43.10
37.55
37.90
36.40
27.30
38.90
35.15
37.45

I

‘ .

_4 ‘J1

\ \1 ‘ i

rqanic mat

P f , ' 1 _, ' .5 .3 " . "' ....1. ° 3  112' 1. __!. 13.’. _
3ua2131_sn1132sn£_11mQ1§§:s42m_£_12;La§_sn:_nn:Ln!.I 4' H 9 .

silflx) C1ay(%) Organic
or (%)

U

1.91
1.92
1.99
2.07
2.58
2.61
2.91
2.72
2.55
2.38
2.51
2.79
2.01
1.86
1.91
2.50
2.12
2.58
2.14
2.21
2.03
2.42
2.28
2.48

ii
3.26
3.29
3.31
3.43
3.56
4.45
4.49
5.02
4.69
4.39
4.10
4.32
4.81
3.46
3.21
3.29
4.31
3.65
4.45
3.69
3.81
3.49
4.17
3.93
4.27
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Tabla 12

_ .~  $§&1Qn!1§@g;g!.Ha§gQ 12 4 £9 Bligh 1276.

Date of
napl tag

21-3-1974
18-6-1976
17-5-1976
1 Q6-1976
20-7~1976
3- B-1976
6- 9-1976
5—1Q~1974

7-11-1976
9-12-1976
13~1—1975
17-2~1975
31-3-1975
3°~6—1975
36-5-1975
26~6—1975

26~7-1975
28-8-1975
26-9-1975
30-10-'75
39-11-'75
29-12-'75
27-1-1976
29-2-1976
29-3-1976

99 99212) 2112(2) ¢1ay(%)

1L1.49
2.51
3.60
3.48
3.53
2.96
4.81
2.13
7.29
5.34
7.99
6.23
3.04
2.85

12.72
17.30
17.34
0.55
0.75
1.22
1.82
1.52
1.28
2.91

1.62 50.23 48.15 ‘J 2.78
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1
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\ 1
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J
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E

51331
50.99
67.50
66.92
55.72
47.49
51.24
66.19
47.11
51.66
60.29
47.72
46.46
75.03
42.33
42.56
56.21
43.70
54.25
50.23
49.93
57.78
49.37
52.49

-4‘ __*‘-‘Mi *_]_7 _]I ,i“ITf'1—I'“‘—.'____‘

41.50
146.50
§28.90

|29.6O
‘40.75H

\

49.55
43.95
31.68
45.60
43.00
31.72
46.05
50.50
22.12
44.95
30.14
26.45
55.75
45.00
48.55
48.25
40.70
49.35
44.60

11) lgrqanicutter (X)

1‘j1
F

1 2.64
» 2.19
I 2.11
. i1‘
I 1

5 2.1:
r 2.09
1 1.09
1* 1.99
1* 2.21

i 2.18
fl 2.00
9 1.91
1 2.1a
” 2.113
*1 2.01
£2 2.52
J 2.61
J
‘\i 2.69
l 2.1.

4411

l

I

H
I

I

I
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1

N

‘ I

i

1!

1
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E
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f‘i
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\

1:

M

I

I

M\ 4I T l__;_‘II'T.liT.ii_I;“I i1 xi
3.79
3.67
3.53
3.81
4.55
3.78
3.98
3.86
3.67
3.60
3.25
3.41
3.81
3.76
3.44
3.29
4.10
3.74
3.79
3.47
4.34
4.49
4.60
4.72
4.79
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sampling

21-3
18- 4
17-5
1 -5
20-7
3 -8
4 -9
5-10
7-11
9-12
13-1
17-2
31-3
30-4
25-5
25-6
24-7
28-8
25-9

1974
1974
1974
1974
1974
1974
1974
1974
1974
1974
1975
1975
1975
1975
1975
1975
1975
1975
1975

30-10-1975
29-11-1975
29-12-1975
27-1
29-2
28-3

1975
1976
1975
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4IH_ if V14,
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F
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\
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\|
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P

W
\
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59.92
75.25
75.71
75.30
79.47
55.89
35.71
82.8%
9.55
4.07

89.19
54.17
50.42
80.11
50.28
74.92
72.23
28.40
58.53
32.37
57.20
41.27
52.59
35.95
72.15
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Tblo 13P - 1.. _ 1
-»-!T1I$I! ~1-. -1. $9

1.5 H 111. 5

9.2. .1 s.na(14) 7.9112(1)

15.73
12.00
13.04
12.05
11.33
21.11
41.19
9.74

20.72
5.53
1.25

25.08
25.42
5.54

21.52
11.81
15.47
37.94
28.44
32.88
19.35
33.73
21.81
37.55
17.30

*

IT

ms 
Ho

.@. . _

L .,-~_ __

13.35
12.75
11.25
12.55
9.20

22.00
23.10
7.40
9.73
9.40
9.55

20.75
14.15
13.35
23.10
13.27
12.30
33.55
3.03

34.75
23.45
25.00
25.50
26.50
10.55

I. Q

. ilk! n I ‘ |
I IQ ‘l. O‘. .1 ."1

¢1ly(%) o...;I. 9......
‘carbon(%) attcr(%)
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\ V

F
‘i
w

i
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I

\

I

1

1

1

1

I
1

\

‘ \

W

\

W
1!
‘I

\

f
m

'
1

1.55
1.98
2.00
2.10
2.17
2.19
2.52
2.51
2.03
2.11
2.20
2.18
2.21
1.99
1.97
2.01
2.29
2.00
1.95
2.12
2.78
2.33

_'_ ILW‘, . ill

H

1

T';_‘ 7  1__'__
H 2.10
‘ 1.41
“ 1.44

1.12
1.14

A 3.77
A 4.11
4.11
I 1.49, 1.01
i 1.19

;f_f‘ % I4 71f

| 3.75
z 1.11
‘ 1.41

1.19
1.41
1.94

3 3.45

1

1 1.11
I

9 1.61
4.19

I 4.022.41 § 4.15
2.22 3.83
2.31 3.98
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Table 14+ -ml  tk¢Qzm-qrm;¢
-1.~_»~ +  9 1L¢q_t;9 n St t I;-IV§\1r§,nq §L\.s_m:!.2.dH "1 M. 1 0

_, _____

Date of ;;nd(%)]$11t(%) 1ay(%) Organic Organic mat
llmplinq

21- 3-1974
18- 4-1974
17- 5-1974
1 - 6-1974
20- 7-1974
3 - 8-1974
4 - 9-1974
5 -10-1976
7 -11-1974
9 -12-1974
13- 1-1975
17- 2-1975
31- 3-1975
30- 4-1975
26- 5-1975
26- 6-1975
24- 7-1975
28- 8-1975
26- 9-1975
30-10-1975
29-11-1975
29-12-1975
27- 1-1976
29- 2-1976
28- 3-1976 .5 1;

13.59
26.96
27.05
26.85
32.40
57.31
53.52
32.46
48.09
50.07
31.05
51.49
72.76
51.61
50.86
48.25
25.61
80.48
55.99
56.66
67.67
29.86
64.90
51.60
52.14
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P

*

1‘

N

Q

1

\

\

w

i

9

1 I

I

1 7

R

*

38.51
27.59
42.05
40.75
45.54
18.94
25.08
28.99
38.05
29.03
29.85
24.16
10.39
27.33
20.84
26.57
51.64
6.07

35.31
21.89
25.90
53.91
18.65
4.20

23.26

47.90
45.45
30.90
32.40
22.06
23.75
21.40
38.55
13.86
20.90
39.10
24.35
16.85
21.6
28.30
25.18
22.75
13.45
8.70

21.45
6.43

16.23
16.45
44.20
24.60

7

Y7

j r

r

l

I

fi

1

_‘_il_ _‘__ _§ _I_ if : i __lTi4i—_

1 .

\

I

ii
\

‘>

carbon(%) tar (i)

2.03
2.19
2.12
2.27
2.55
2.51
2.58
1.91
2.03
1.90
1.93
2.07
2.24
2.11
2.03
2.09
2.31
2.17
2.27
1.97
2.00
1.81
1.98
2.01
2.21
jg?

~1

1 \

I
W

l.
A

\T

‘i
1

\ I

M

w

1

1 \

i

\

7

~\
I

A

s

If

3.49
3.77
3.65
3.91
4.39
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1m@2l9n;9211#¢t9§,£s25 :§9§;9aI. -.
2:99_§9s9n51s145t9-555991211.

n.=. .2 s' a(x) vs11z(x) |¢1ay(%)]0rqln1e 5 £5qan1csampling T H 9 carbon(%) \att0r(%)
21- 3-1974
18- 4-1974
17- 5-1974
1 - 6-1974
20- 7-1974
3 - 8-1974
4 - 9-1974
5 -10-1974
7 -11-1974
9 -12-1974
13- 1-1975
17- 2-1975
31- 3-1975
30- 4-1975
26- 5-1975
26- 6-1975
24- 7-1975
28- 8-1975
26- 9-1975
30-10-1975
29-11-1975
29-12-1975
27- 1-1976
29- 2-1976
28- 3-1976

10.29
17.98
17.65
18.72
26.71
18.72
23.24
35.46
12.17
17.65
10.60
11.94
4.81

39.36
49.38
41.36
64.68
18.05
53.03
81.70
7.19

25.90
8.12
5.64
5.73
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<1
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39.81
32.92
47.60
46.73
44.53
46.41
63.63
37.18
61.07
40.45
56. 52
43.81
45.99
27.84
18.12
17.19
33.72
39.45
33.55
11.95
47.26
48.90
50.63 i
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5
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H
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P

F

49.90
49.10
34.75
34.55
28.76
34.87
13.13
27.36
26.76
41.90
.32.88
44.25
49.20
32.80
32.50
41.45
1.60

42.50
13.42
6.35

45.55
25.20
41.25

2.72
2.30
2.44
2.19
2.31
2.29
2.14
2.17
2.31
1.98
1.96
2.07
2.58
2.14
1.97
2.10
2.31
1.91
1.89
1.71
1.89
1.88
2.08

H50.21 44.15 2.1: " 5.51
5o.11 J 43.59 2.31 U 5.95

5 4.69
“ 30“

‘ 4.20
3.11

\ 3.95
I 3.95
' 3...1‘

P

i; 3098
Ai 5.41

3.11
3.51

L 4.44
Q 2.59
§1 3.39

I 3.62
3.98
3.29

; 5.25
1 2.95
» 3.25
1 3.24
§ 3.58
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stations I1:-at your ma your Iona value
to: 2 yours

1 13.7417 1.0345 7.7881
2 0.2776 1.7730 1.9253
3 0.9358 1. B036 1.3697
4 '7. 5045 26.2082 16. 8563
S 1-9807 S-8848 4.4177

The flung:
annual mm
standing crop
(tot thc whole 8.0881 7.4948 6.2914
urn nude: on
urination) OR
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