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A‘STRACT Lol ity B >1 ,§ Gl

The paper embodles the resultq of mvestlxatxons conducted to study the envxtonmental charac- - E
teristics of the prawn culture fields in the estuarme system of Cochm from Azlu’ﬁode in the orth ta

Kumarakam in the squth mcluding the Vembanad Lake. Primary prodaétivity and felated Hydro<

RN

.. biological parameters 'of the water have been studied from 50 stations’ durihig Decetiber 77 to Miy
-'+78 when the Prawn and ofher brackisiwates fishes afe cultivated in the fields Tying: adjacent to the! -
ecosystem. In addition, the'epifauna, benthic fauna and chemical congtitueits of thémud of these fields .~

have also been analysed and results presented.

Significant regional: varidtion in’ the ‘case of. -

primary production,- faunistic composition of epifauna.and benthos of these prawn culture fields were
observed. The chemical composition of the mud alsp evinced distinet regional,yasiations. qucd M, .
these productivity parameters, an attempt has been made tg; categorise the various ;mawn cultu:ﬁ ﬁeldg ‘

existing in tlib estifirine syamm ]

INTRODUCTION

THE DYNAMIC ENVIRONMBNT of the estuarine
system of Cochin and the compécted baoks
water plays a significant role.in the fishery
of the area in gengral and .the prawn fishery
in partlcular. Due to the high demand £or
prawns in the recent years, r;ﬁ'o;;s are bexn;i
made to augment their productjon through
p:awn/shnmp farmmg In Kerala, about
5120 ha, of fields. are utilised for prawn
culture, of which about 3500 ha are situated
in and around the Cochin. estuarme system.
Although several publications (Qasim et al.,

1968, 1969; Qmsim and Gopinathau,«,w@;
Sankaranarayanan and Qasim, 1969 3.Qasim:
and Sankaranarayanan, 1972; Gopinathan-
et al., 1974 ; Nair et al., 1975; PiMlai et al.,
1975; Madhu Pratap and. Haridas, 197§):
provide informations on the hydrobiology::
and ‘ecology of the Cochin Backwater asds

24 L}

)‘)

aﬁmnt areas,1Ma:led m;ccount dadmg vnﬂx
the productivity. of ithie prawix cuiture fields
situated in the estuarize system -is-lacking:
The msin objectiveof this soady is td assess
the productivity of the seasonal andipebennial
fields at various trophic levels through a
baselme sur ey W!th productxvnty techmques;
and from ott}gr rz}atcd pprameters m asgess-i
ing the biogenig. papacny of water,in the elds,f
a pre-requisite -, m determ;pmg the ;t gkm&
strategies and jn the evaluation of. thq;pxo-
dqctlon in the gult:ur; (system,

aqd\qxsgre graﬁ,e‘ful to Dr. E, G. leas,,_
tor fpg sug;estmg 1tlns topic for stuﬂy;

and also foy, the encouragement. They are
also tj;ankful to. Dr.. P. Vedavyasa Rao,. for.\
critically going. t,luough the manuscript and -
offering. improvements. . Thanks are also due,,
to.Smt, K. K. Valsaja of this Institute, and .



370

Shri. Purushothaman Nair, FACT, Udyoga-
mandal, for the help extended in this study.

MATERIAL AND METHODS. ~ .

The area of investigation includes the
extensive estuarine system from Azhikode in
the north to Kumarakam in the south includ-

ing the Vembanad Lake enclosing a. large .

number of'prawn cyltue fields, both seasonal
and perennial ones. Fifty stations (32 sea-
sonal and 18 perennial fields) were covered

during the prawn/fish culture period of

December 1977 to May 1978 (Fig. 1)..
Although culture practice is extensively
carrigd out in the entire system, at Thanneer- -
mukkom, virtually no prawn culture fields
are inioperation in the zone south of the
barrage since its commissioning in 1976. In
the seasonal fields, paddy is cultivated from
May to August. After the harvest of paddy,
juvenile prawns brought in by the - tidal -

currefits are allowed to enter and grow in the

fields and are periodically harvested. Since
the perennial fields are deeper than the
seasonal ones, only prawn culture is possible
whiclhi is:oarried. out throughout the year.
The awverage depth of the seasonal fields is
about: 1 m whereas the perennial fields are
2.3 m.deep. ! : e ,

N : A . o~
“Light, and dark bottle oxygen technique
has ‘béfe\ﬁ}used to estimate the primary pro-
duction with occasional cross checks by 14C
techyique. ‘The production per unit volume
had ‘beén computed using PQ 1.25. The
saniplifi hias been done at the surface only
and the incubation has beéen carried out
ufider. identical conditions of light and
temperature. In view of the limited depth
of the watér bodics, it was not felt necessary'
to ‘conduct sampling at various depths. As’

‘tie light penetration takes place upto the
bottom, there is not much limitation regard-
ing’ Yhe ‘mvailable energy for photosynthetic -
adtivity i Hydrological properties - such as'

C. . GOPINATRAN AND OTHERS .. . ... =

Y

salinity, oxygen and nutrients (Nitrite,
Nitrate, and Phosphate) were determined by
standard methods (Strickland and Parsons,

~+" 1968). " ‘The ‘epifatina’ Wab 'cofiécted by filter-

ing‘a’known Yotame (100'1) of water through

‘steves bf 07097 mi and 0.069 mm. Samples

of epifauna and suspended detritus were
collected .by ‘filteration -method: from the
fields jpvestigated, Mud . samples were
collected to analyse the faunal index of
benthic organisms as well ‘as to estimate the
chemical composition such as organic carbon,
pH, phosphate and total soluble salts.
Estimation of the amount of organic carbon
in the mud samplé was done by the chromic
acid oxidation mefhod. For the convenience
of presenting the results, the stations located
in the northern and southern areas of Cochin
are discussed separately. .

. RESULTS. - . |

Lt AT AT L .

The data on the various physico-chemical

properties of the water along with that on

the primary productign .is presented in
Fig. 2.

Hydrological properties . ' i

‘Temperature :  The' temperature 'of the
amblent water of the ficlds recotded: a
difference of 6°C, rafiging from 26.8 t0'33°C’
(Fig. 2'g) dufing the period of survey
(December-May). It “has already been
established that in the 'Cochin Backwater
and adjacént aréas, teifipérature has little
significance in the production' of organic
matter (Qasim et 'al.;'lQEQ); : 7

- Sdlinity: In contrast to temperature, wide:
range of salinity variations wers. obsesved
which ranged from 1.27%.. in the different
fields investigated (Fig. 2 f). Since the northern
region of the estuary has..two conhections
with sthe sea, relatively high salinity valnes
were recordediiin the fields of this zome.:
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e
=80 STATIONS ;
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Fig. 1 Location of stationsin the Cochin estuarine system.
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Similarly low, values were recorded, in,. the
fields adjacent to the Vembanad e.
However, the effect of interstltm SHfinity
dn the survival and_growth “of ‘the o anisiﬁs
will be of much slémﬁ ance i som!‘,g
fields locatéd away ffom tbé ’thu
The vatiation' i’ sahhity has Egmﬂeed
reported from the entire! esiuarhf
gosanto, 197ty Qaém; ‘B a

opinathaﬂ et d 1'9’% Pfﬁgfe:t g" P?
- Dissolyed bxygen Thu ‘dissolved' oiygén
content of the water in ‘the' prawh Rlture
fields showed distinct = vegional: wariations.
The fields of the northern ‘regiod have' 'high
or optimum values (4-6 ml/1) as gaﬁed
to thc southern regxons (g -3 gﬂ]l) 2.e).
Altho‘ugh the di’ssoivg@ oxygen contqpt“has
. Ing, dn'ect role in the’ produciirgn of .organic
matter in the esg%ry; it i§ an. in gx}p
mstgboh,c activities of, the ggtlrﬁ goqmm&y
compusmg( produq;rs ag w;&ggs\con,sqmqrs.

Nutr;ents Dpn f thebg;gsent mvzs;lga-
tldn, nutne,nts suc as n;tr‘{te, mtra a d
phos;»hate ‘were estxrllnated

samples, The mttl con}enf Of the ‘%ﬁ

8 very low (: <1 at N/l), b % “'in i

r stations | énd r frd D LO
ug af N/ (Fig. 24) Ho o r, W g vafia-
tions were noted in ihe ! tr v lues gﬁgﬁ
from%24 to 4.94 g at /i 1, ,t% e;lds
investigated (Fig. 2 c). Both n‘tr e and
njtrate, showed, moderate . 4q. high, yalues in
the fields logased jn the middle;segions of
the gstyary,; The ficlds gituafed .in the
northernand southesn,: regions had; very low
values of .nitzogenous compounds. The
phosphate values ranged from.0.06 to 5,80
pg at P/l (Fig..2 b). A4 in the case, of
nitrate, thg. phosphate , also, showed,, high
values in thafields of, the qu,d;gzmgi wall
as in 3 few stations pf the, northerh, zegs.
(The observed yajues of , nptrienjg shoywed 3p
increasing trend -in, the figlds logated in,. ;Z,g
middle and norhern regions. 4s gmp%‘?ﬂ Y

northern Te 1on§ of
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thefields located in and arouud the Vembanad
Laks S

Prtmary Prodilcfion
valués obtain d d 1 the §hrV ﬁenod of
Deoemﬁér—- 8y ot‘i “the StﬂtiOpS were
plotted in 'Pig. "2 4. Th? ‘thedsgrements
indicate that the eqtffe ated covered during
the" investigation’ cdn ‘be classifielf’ into 3
categories; viz. h ly‘“productive 1560
mgC/m®/day), 16#°" produeﬁve 1 (<500
mgC/m3/ddy), and fhoderately | productive
zones (500:1500 mgC/m3/day). The prawn
fields in' the tiddlé region' of the estuary
which showed :‘High :rate .of production as
compared .to' tht ekfreme northern and
southern regions, (Fig. 1, stationd: 7, 13-
16, 18, 22- 24 .in the mosthern half and
stations 26, 29 = 3134 in. the southern half).
Moderate values..werdt: -observed.; in the
northern and southern extremities of the
estary Jesbeclallfdét stations: 1,8, 6 11,
20,21;27- 28;43, 37.:38,44 . 49(‘!7:3: 11). Low
values -werc: observed: fin the. pragm fields
where' there s dirdét’ donnection: ‘with the
main land, 'such gs the: stations : 4.5, 8-10,
12, 17, 19 of the northera region ahdistations
25,*32,.35-36, 39 .d0;:4R - 43 in thagouthern

n. :Howevery the fickds ‘aesar TFhanneer-

kom Bynd ,ahpwed ‘rather high values
whqn compared {0, the other fields located in

the, integior mp%eﬁ the goptherp, half of
the estugry. . ., ST

"Thé . froductlvxty

o uie

-Among the prawn . fields, _the Jsea;onal
ﬁelgs are. found i$o.be, JROTE. prgc}pg tive than
the perenmal onep. Thig is reﬂ:gtefl in the
occurgence. 9{ morg, sﬁypnal ﬁ ds in the

e pstuary ‘Where the
rs showed an increasmg
trend. ed ont dat on pnma ‘producs
tion; it 1 "bsiéii" Qs’sible to clessify the
differstit ré@‘éﬁi df E prawn cultufe’ﬁclds as.
fode ol »(JJ’I o

’ T FIED

lr ;A ),uhly pmlqu areg gprth and
south of Cochin par.mevth where there

produc lVl y par
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~'" is’a constant incursion of seawater

and influx of river water. Insucha
dygamxc environment, due to high
gpli; shment rate, {the water is never
pld Slmxlarly, a belt of high pro-
gggtme area is found; in the prawn
, fields lying adjacent to. Azhnkode bar
- mouth where there is freshwater
. ?;wharge from the Chalakudy river,
~ During the period of freshwater
» dischazge, high concentsations of
nutrients oocur with great yariations
" within the system. Large.quantity of
,organi¢ matter are hrought into the
o estuary through the land run:off.
T Theso ace probabdly décomposdd at
‘the bottom: and a8 ‘a consequence
‘geem to have: a marked mﬂueuoe on
" the nument distribution.

'I'he waterq in between the highly
pgeduetwe zones, i.e. between Cherai
(8tn. 7) and Vallarpadam (Stn. 24) on
.. the morthern half of the estuary and
- the waters in the region of Vembanad
-Lake  are found :to .be madgsrately
i productive. The éffect of Thanneer-
voifultkem Bund, on the basic pro-
duefwity of the"water on either side
" geemt’ tb "be ' uslgniﬂcant, though in
* the * overall’ populdtion structure,
there has been significant variation.

“The ‘water bodies ‘on the hinter-land

arouPd Vaikom “in’ the south form a

' Jow "' productive area ds observed

; earlxer by Nair et al. (1975). Thls is

bably because the incursion of

nntnent-laden water is_highly re-

; stncted in tins zone whlch may, be

., liiting the primary prqduct;pn In

such areas, it would be necessary to

rovide artificial feeds or other

"' ‘additional inputs' to! supplement the
tfmsie productivity.” '

Epifaund ‘and ‘suspende‘d detritus

Assessment ‘of the epifauna, the organisms
oecupymg the secondary level of the food
chain and detrntus. the .biogenic and non-
blq,gemc material yndergoing various stages
of guc:obxa,l decompasition, form a major
pre-requisite in the studies of organic pro-
ducivity of a given area. With this in view,
a gyrvey of the distribution - of epifauna and
suspended detritus, occurring regularly in the
plapkion has been carried out in certain
selected prawa fields (Fig. 3). inthe estuarine
system. gs part;of -the present study and: the
results are pxesented here. .. - ;

Faﬁmstxc composltlon of the epifauna
mdlcate that ‘the following groups/species
formed the major ‘components in the order of
fheu' abundance : Rotifers, copepods and
cépepodltes copépods_ ‘such as "Oithona spp.,
Acartia ' spp., Pseudodiaptomus spp., Acur-
tiella spp., Diaptomus spp., nauplii of other
crustaceans, bivalve larvae, radiolarians,
fish larvae, nematodes, polychaetes, fish eggs,
cladocerans, tintinnids "and harpacticoid
copepods The percentage ‘composition of
giﬁerent, groups shows that rotifers constitute
more than 50% of the eplfauna in almost all
the fields, followed by copepod .nauplii and
copegodxtes (2 8%). Other gtoups listed
abové formed only a mmor pottlon in d,\ﬁerent
ﬁelds (§2/) ' R

* The " total ‘biomass: of eplfauna was re-
Iatwely ‘high in the northern area  (Stns.
1-5) as compdred with that in(the middle
region of the estuary between stations 15 and
41. In the  vicinity of Thatineermukkom
(Stn. 46), relatively high values of biomass
have been recorded. 'Further, analysis of
the' pattern’*of ‘quantitative ' distribution of
the faunal élements indicateés- that they are
numerically abundant in the vicinity of the
stations S and' 7 in" the northern sector 4nd
afround stati’ons 36, 46 and 49 i the southern
region, - The constitirent’ fauna in the arca
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betweeh stations 15 and!30 were: fotind‘to%‘e
ofa fhlno‘rlty in‘the colléctions,!”’ i T RS

DTN S EA T O sl sl

Direct correlation between pnmary pro-

duction and the' quantitative divtHblition of

épifatink wis dificitt46 ‘derfve at” since] the
faunaf elem8nt§ ‘Were 't dhi‘ ﬂ:pi"ésé téif

the _fields 1ocated“in“ih yicinity of &ﬁm
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ratés of primary production’ were recordéd.
Sirhilirly the quantitative distributibn of
epifauna showéd 4! negative correlation with
silinity’ (Fig. '3 b) especially in to fields
situated ‘around’ Cochin" “However, rotifers
shéwed ‘Qistinct’ ‘sbundanide in most of the
fields wherd’ ‘gross ' ‘Production fates  dhd
quanity of%ﬁspeﬁded detrltus weré reiﬁﬂ'«ly
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.Examination of the suspended detritus
(which, pccurs regularly in the plankton and
¢an be . differentiated from, the settled
detritus) revealed that it was of different
size and shapes: and, basically composed of
silt or sand, Organic matter, such as the
femaing of animals and plants was found to
be, dppesited ground such partigles. Major
grqups of identifiable organisms include
foraminiftra, nematodes, polychaetes,
rotifers, bryozoans and remains of molluscs
and crustaceans. Crushed diatom cells, and

other remnants of micro-algae and remains -

of higher plants, constituted the major plant
jtems in the detritus. Faecal pellets of a
variety of organisms also formed the other

major component of the Jsuspended detritus.
position  of organic
aggregates and faecal matter in—the total

The percentage ¢

detritus volume varied from 13-76, and was
relatively high in the fields situated north’of
Cochin (Fig. 3 a).

Suspended ‘detritus was quantitatively high
in the northern part of the estuarine system
and connected prawn fields. It was observed
that in the stations situated arousgd the

perennial fields,  especially in the; fields
investigated in the area between statjons 11
and 41, the suspended detritus content of

water area was. relatively' low and iinverse
correlation has. ~been observed Betyrgen
detritus distribution and primary production.
However, a positive correlation exists bet-
ween the detrital distribution. and total

biomass. The detrital component registered:
high values in the fields when the epifauna

was numerically high, ~ ,

Distribution and abundance of béhtklg fdunw

. Since prawns are primarily inhabitants of
the “benthic region, the distribution and

abundance of the benthic, population is of

great significance when the ¢cological condi-
tiong for prawn cylture are assessed and.

C..P. GOPINATHAN AND OTHERS

evaluated. It is well known that benthic
population represents:- an important link in
the trophicAcycle in this type of ecosystem.

_The dominant benthic fauna were found
to be molluscs (bivalve apd gastropods)
followed by polychactes, amphipods, kinor-
hinghids, isopods and cumaceans, The gencral
pattern of their distribution __indi'é%tes“ an
abundance ~ in = stations located in the
immediate vicinity of Cochin bar mouth, both
to the north as well as- to the South. This
is in support to the high rate of primary

S motion observed in this
wnusual abundance of

am a few stations
situ L g Cotinn jour. Incidentally,

jons arc logated in the traditional
paddy cum prawn' culure fields. It is

possible that while the nuttignt rich water
brought down through the Periyar river
during the monsoon season, considerably

" contribute in the enrichment of these fields,

the dominance of this single group of animals
can be the result of polluted waters coming
down the river during the non-rainy seasons
from the industrial area situated a few km
gway upstream. - Another localised pollution
effect from the coconut husk retting pro-
cesses may also can cause such unusual phe-

‘nomena. However, therétis ho evidence to

show that this peculiar situation is in anyway
affecting the paddy or prawn:culture opera-
tions ‘continuosly going on in this area.

Moderate sbundance of benthic fauna were
noticed in the southern region from stations
33 to 42. The zoneé lying south of the salt

‘water barrage at Thanneermukkom appears
‘to'be the least productive area as far as the

benthic fauna are concerned. “Probably, the
nature of substratum apd the almost fresh
water conditions prevailing and other
ecological conditions (e.g. the large quantity

“of floating weed . Salvinia , sinking to the

bottont on decay) ar¢ the contributing factors
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for such a situation. However, from the
available data, it can be said beyond doubt
that the northern half of the estuarine system
and connected prawn; lculture fields are mote
productive /as far ag the ben\tc fauna are
concerned (Flg 4) The trend yevealed from

n

preliminary survey was carried out to estimate
the organic carbon, phosphate, pH and total
soluble salts. The effect of large scale river
discharge and tHe brganic matter reaching the
paddy fields and eatuannc areas were reflect-
‘cd on the data gatﬁered (Fig. 5).

i
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i

other aspegts of: investigations in this stidy

also supports this point.

- Chemical composition of the sediment’ .
Since the chemical composition of the

sediment, especially the cartén ‘content 'is an

index of the input to the ecosystem as well as
the oyerall produetivity of the envirbnment, a

. H i g
i i
[ 1

wOr'gllmic carbon: Comparatively high
values of organic carbon (22-35 mg/g) were
observed at a few stations- which are lochted

. in the proximity of rfiver water entering the

backwaters. The advantageous position*of

‘these' fields--in ‘receiving a constant supply

of organic matter may be the reason for this
phenomenon, In the fields where the noj]
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composition ‘was sandy, -the organic'carbon
content was invariably low (<10 mg/g) while
in areas wheré - the substratum was of an
alluvial nature, the carbon corntent was
moderately high (20 mg/g). “This 'is an
apparent reason for’ high rate ofoproduction
recorded in the fiolds aroiind Obchin wheére
the soil is-alluvial in nature. Incidentally; the
seasonal prawn/paddy culture fields : were
observed to have high organic’ content'in the
sediment, apparéntly due to the: decay of
roots and stems of rice plangs after 'th¢ har-
vest, adding thereby 'a good 'aiﬂount“éf
organic matter to thi soii, The spa
variation of the ‘organ ¢ carbon conte

the mud sample studied are presented i

5d." The periodic ¢ enrichmient of 'these ﬁelds
by river water dur‘ing the x;amy season may
al&o be contnbutmg to thns phenomena o

pH The pH of the sediments - mdncdted
a range between 3.5t07.0. However, in the
majority of Stations, the range was between,
5 attd 7.0 (Fig. 5c¢). ‘Certain' low values
were recorded in the southerii‘most stations,
obviously because of the effest of large seale
decomposmon of weed deposx;s in the area..

Phosphate : Compared to“the phosphate
content recorded in the’ambient watér (05
1g at P/1), in the sediments fairly high con-
centrations (0-50 ug at P/1). were recorded,
especially in the middle region of the study
area (Fig, 5b). The high rate of manuring
in the adjacent agricultural fields may be
the causative factor for this phenomena:

Total soluble salts; The total: soluble
salts in the myd samples do not show much
variatjons, except at one station (Sta. 10).
Tha values ranged from 0.60 g/l to 10.40 g/1.
However, most of the stations have moderate
values (5-10 g/1) and.the data. did not rewvea]
any regional variation of thxs patameter
(Fig-5a). R

n

- DISCUSSION

It is well knawn that the yield of living
resources to man from any water body is
closely related: to the primary productivity of
the waters. .In:..the marine environment, a
fraction (about :10-209%). of the productivity
of one level is .transferred to the next. . But
inthe case of lakes and confined waters
where prawns eonstitute the _predomnpant
yield such a -prediction is. rather untenable.
However, some meaningful conclusions could
be drawn by examining critically vatiqus
productivity’ parameters siuch as rate’of
f Dphotosynthesis, availability of nufrients and
ené{-gy and also the quantum of ‘bpi?tux‘ka
and detﬂtus bf the' conoerne&ecosystem

The preduatwmyvm lakes aa well as in
freshwator bodies:is & function of the nutrient
supply. In:these environments; nutrient
availability is largely : the result of sediment
compasition -&s: well as. variations: in the

surrounding land use:-and resultant run off,

The river: input -also. contributes to this
significantly.- Howdver; beyond the critical
concentration ‘required for phytoplankton
production e¢xoess. nutrients may. be just
assimilated . without - fucther plant *growth
(Gerloff, 196%) which: has been termed as
‘. uxury .consumption’ . (Hendersen et al.,
1973) by the phytoplmkton. ’

Figure 2 .gives the primary production in
terms of catbon per day ay well as the basic
nutrients that govern’ the' rate ‘of turn over.
It may-be ssen 'that the phosphate in'the
ambient water und in the mud as -well as
organic carbem which is ‘an indsx of ‘the
availdble nitrogen supply do not show di¥ect
proportionality with primary produgtion
values.- The 'critical: concentration factor! of
the nutrient supply may probz}bly_ be, the
reason for tlns /

N vk f“\ ) )
‘Based - on: prodfuctmty and rulam ipm-
metors a certain ‘amount .of zonation tan be
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derived. The present survey substantiates
the earlier observations (George ef al., 1968;
George, 1974 Pillai .and George, 1974) that
the ‘fields located in between Cochin - and
Agzhikode: bar. mouth is ‘relatively a more
productive area. The ecological advantage
af having ¥wo openings to the sea within a
short distance ‘through which there is a
regulat incursion of saline water -and also
the iperiodical ‘errichment from' the run off
fooda: ‘Periyar river to this area can be the
eansatlve factor for this phenomenon.

Bascd on orgamc productton, the estuarine
system of Cochin extending from Azhikode
1703 Aﬂpppey, covering an area of about 300sq.
km has been classified into low,,.moderate
and high productive areas—where production
exceeds 1500 sgC/m3/day is being highly pro-
ductive and less than' 500 mgC/m?/day being
low productive and areas between these two
tates: of ‘préduction being considered as
moderate; High rate - of ptoduction  ‘has
been recorded at the regiong-south:and north
of Cochin bar 'mouth where the inftux of the
inshore watet is relatively greater,  So also
whete dlere s theinflux of freshwater from
river discharge, the:rates are comparatively
high. . The: estuaritie ‘region, where there is
least “influbnce - éither from -replenishment by
the ¢ new:water™. o influx of fresfhwater, the
rate of productiot isdow.~ = ©

i It s also .observed that the seasonal fields
are.more productive than the perennial fields.
Due . to::paddy cultivation -and,also by the
regencration; precess of the nutrients.in the
seditent, ;- the organic compounds :in the
benthic region increase.’ . The nutrient content
of the water of the seasonal fields, located in
the northern region of the estuary show higher
values,as compared:to the southern region. -

The total biomass of the epifauna was
relatively high in the northern part of the
estwarine: - area.-and in some fields. in the
squthern, goctor; ‘Numerigal. abundance of

i

C. P. GOPINATHAN  AND OTHERS = «:

organisms in the fields alse follgwed the same
pattern of distribution. No positive correla-
tion between .productivity and salinity and
abundance of epifauna..as well. as benthic
fauna: has; been observed during the present
survey. However, the .preponderance of
rotifers in the epifauna over other groyps in
the aregs located near. seasonal paddy-cum-
prawn fields indicates that the fields are rich
in organic matter; Result of the investiga-
tion on the chemical composition of: the
sediments pres¢nted (Fig. 5). in this account

‘also support thls assuymption,:

‘In the fields located far away from the bpr
mouth as well as those ﬁelds whwh do ngt
have proper inlet canals, circulation of water
is a major factor. In fapt the higher pro-
ductivity of shallow water bodies can be
related to continuous stirring of the bottom
by waves and water circulation, In addition,
large -inputs of particulate. organicimaterial
or defritus is also important. Detritus may
be formed either by internal supply from
remalns of phytoplankton, other rooted
vegetation and dead zooplankton. It is also
formed partly by n;unerahzatlon of orgamc
inputs from man-made ‘sources. The txdal
movement keep this .detritus . m&tter
suspension for g prolonged periad.

The importance of" detritus as' food of
estaarine and nearshore org’amsms ‘Had been
documented by earlier aiithots (Fox, 1950 ;
Darnell, 1961; Newell, \1965)." Nutitional
value of suspended detritus has been ‘reported
by Parsons (1963) 'and Kenchington (1970).
Qasim and  Sankaranarayanan (1972)
studied the ‘organic detrituis &t a station in
the €ochin Backwiter afid'coneluded that the
detrital sedimentation in the estuary attains
its - maximum = during - April-June -periéd.
They also stated: that detritus form'a majér
portion . of - the ' seston:-but( ! phytoplankion
productivity constitutes only 0.1 to: 1.0%of
the settled- detritus. Results of the  preseat
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study on the ‘quantitative® relation beétween
phytoplankton production and suSpended
detritus indicate . that the = detritus is not
whollyof phytéplankton ‘ofigiiﬁfz"‘“’j};s stated
earlier, it mainly contained the organic
aggregates and: faecal pellets of a: variety of
organisms. However, ‘@etritd?  components
showed a positive co- -relation with the total
biomass and thenumerical:-abundance - of
organisms. It has ‘been ‘observed that
normal “abundance of detritus occurs in
environments which haye a high organic.Jead
(Qasim and Sankaranarayanan, 1972) “Their
accumulation in the vitinity of praWwn fields
sitwated in the southern and northern zones of
the estuarine system, might have been contri-

bited by the 6‘rgé‘nic material brought down

by the rivers in these regions and land run-
oﬂ from thmadjacem areks. - \ ¢

N 1t

Thus the amount of detntus, nutnent ievél‘

as well as the magnitude of primary produc-
tion together could be taken as the criteria
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for estuna.tmg the’ stocklng potential and also
to determine:the other inputs required for
taking an optimum sustainable 'yield ftom the
seasonal and perenmal fields. - It may  be
pointed out here that the ,yield of fish. or
other resources have been estimated from
productivity and certam other easxly measyr-
as. ‘morpho-edaphlc mdex (Ryder‘ 1965)
which has been successfully applied in cer-
tain African lakes (Hendersen er al., 1973).
It may therefore be suggested.that ﬁelds with
a productivity rate of 2000°mgC/m®/day and
having a relatively high detrital concentration
could be stogked intensively: without any
additional " m uts - as  fertilizers. . Other
fields with varymg Tevels of productlwty
would require addition of orgamc material
or inorganic manure, the ~requirement of
which should be carefully calculated on the
basis of the productivity of an ecosystem
already available.
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