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Faunal composition of benthos andits spatial and temporal distribution at 9 stationsin the northern limb
of the Cochin backwaters are studied. Anindustrial belt is located about 18 km upstream of barmouth, and
the effluentsare discharged into the river. This stretch with astation 2 km further upstream forms the area of
study. Faunal groups/speciesare rich atbarmouth (st 1), graduaily decline upstreamand record lowest dens-
ity at the effluent discharge point(st 8). Five major and 26 other groups or organisms are encountered during
the study. Polychaetes and molluscs are the only major groups present at all stations, Amphipods rank third
being present atsts 1-7; followed by isopods and tanaidaceans. Polychaetes are the most common and con-
stitute the largest assemblage of benthic forms in the study area. The polychaete species Capitella capitata
whichis present in enormous numbers at or near the discharge site can be considered to be an indicator spe-
cies of industrial pollution. Substrate characteristics and hydrographic features of the area are also

discussed.

Benthic studies in the Cochin backwaters have been
reported by several workers' 2. However, no work
has been undertaken on the benthic fauna of the back-
waters in and around the industrial belt at Eloor. The
present work pertains to the faunal composition and
distribution of macrofauna from 9 stations in Cochin
backwaters upstream and downstream of the effluent
discharge point at Eloor.

Materials and Methods

Monthly observations were made at 9 stations (Fig.
1) in the study area covering 21 km upstream from
barmouth (st 1) during January 1981 to December
1981 except during February, when data could not be
collected due to technical difficulties.

Benthos were collected using a van Veen grab
(0.048 m?). All organisms retained by a 0.5 mm mesh
sieve'? were collected and preserved in 5% neutral
formalin mixed with rose bengal for subsequent
identification. The actual number of organisms were
converted to number per mZ. Sediment samples were
also collected and subjected to grain size analysis by
pipette method'“.

Results and Discussion

Faunal composition and occurrence—Figs 2 and 3
depict respectively the total number of benthic organ-
isms and their percentage composition at the 9
stations. Benthicfauna of 9 stations consisted of 5 ma-
jor groups (amphipods, polychaetes, isopods, tanaid-
aceans and molluscs) which were abundant and also

other organisms (including individual species :nd
groups) which were less significant due to their oc. a-
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Fig. I —Locationofstations in Cochinbackwaters
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Fig.2—Distribution of total number of Benthosat 9 stations

sional occurrence. Among the other organisms in-
cluding 13 riverine forms, chironomid larvae a pollu-
tion indicator species'’ were present at 7 stations ex-
ceptatsts 1 and 6. Nextin occurrence was insect lar-
vac being present at 6 stations except sts 3,4 and 8.
Decapods occurred atsts 1,2, 4 and S and Tanyrarsus
sp. at sts 2, 3, 5 and 9. The other groups occurred at
different stations; nematodes (sts 1-4), sipunculoides
and juveniles of fishes (sts 1-3), Ephydra sp. (sts 3, 6
and 9), Plectronemiasp.(sts 2, 3 and 9), Cumaceasp.
(sts2-4), Anatopyniasp.(sts 6 and 9), Diamesasp.(sts
7 and 9) and Echinoderms (sts 1 and 2).

Faunal density—Spatial variations: Polychaetes
were the most common group present at all the
stations constituting the largest assemblage of the
benthic organisms. Station-wise variations showed
their maximum density at st 7 (23 x 10°m~2) com-
prising mainly Capitella capitata. St 8 recorded the
lowest value of 947. m 2.

Molluscs, the second most common group were
present at all the stations. The peak density of
27X 10%.m"2 was at st 4 and composed of Villorita
cyprinoides. The lowest density was observed at st 7
(147.m™2).

Amphipods ranked third in occurrence and they
were absentatsts 8and 9. The peak abundance of am-
phipods (2.04 X 10°.m~?) occurred at st 1. Subse-

quently they exhibited a substantial reduction tow-

ards sts 6 and 7 with counts of 182.m~2and 627.m 2
respectively, thereafter they were totally absent at sts
8and9.

Isopads ranking fourth in occurrence were re-
corded at 5 stations only. Their peak abundance
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(41 x10>.m~2) was at st 1. However, the other 4
stations recorded considerably lower densities rang-
ing from 241-501.m~ 2. But for a very low density of
14.m~2at st 6 they were totally absentatsts 5,7, 8 and
9.

Tanaidaceans, like isopods were seen at the same S
stations witha peak value of 4073.m~2atst 1. Asisthe
case with isopods low densities ranging from 42.m ~?
to 140.m~? were recorded at sts 2-4. They were ab-
sent in the rest of the stations except for a scanty pres-
ence atst 6 (14.m~2). The other organisms did not ex-
hibit any definite pattern in their distribution. But
some of the riverine forms among these namely Baetis
sp., Mayfly larvae, water beetle and Platambus sp.
were endemic to st 9.

Temporal variations: Amphipods predominated
the benthic fauna (Fig. 3) comprising over 92% from
August to November at st 1. Polychaetes constituted
60-90% at sts 1-6 and 9; 77-100% at sts 7 and 8 dur-
ing the different months. Molluscs formed 100%dur-
ing January at st 3and during March at st 7.Only poly-
chaetes were present during April and August at st 2,
molluscs during January at st 3, insect larvae during
July atst S, Ephydrasp.during January at st 6 and chi-
ronomid larvae during January at st 8.

Benthic fauna were totally absent during August
and September at st 5, during October at st 6 and dur-
ing June, August, November and December at st 8.

Aboveresults clearly indicated faunal succession at
all stations during the period of study. Even indicator
species (chironomid and Capitella capitata) were not
present- in polluted stations during all months.
The above facts clearly indicated that the presence
of benthic organisms depend, in addition to pollu-
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Fig. 3—Distributionof major groups of Benthosat 9 stations

tion effects, on a number of other environmental
parameters'.

Faunal diversity—Of the total faunal groups and
species identified, 16 were present at sts 1 and 2 fol-
lowed by 14 at sts 3and9,9atsts 4,5 and 6,7 atst7
and only 3 atst 8. This clearlyindicated a reductionin
faunal diversity and a progressive reduction in the
number of faunal groups and species from the mouth
of the estuary upstream up t0 the discharge point

(st 8).
Density of benthic fauna was high during summer

monthsexceptatbarmouth(st1 yand sts6and 7.Max-
imum density was recorded atst 1 (1.86 x 10°.m~?)in
August.Of this 98.7% was constituted by theamphip-
od spccies Corophium triaenonyx which can tolerate
jower salinities!. Abundance of fauna near barmouth
rcgion may be attributed to favourable conditions for
tho marine and estuarine life as reported earlier®*”’,
Desai and Krishnan Kutty? have also noticed a pro-
gressive decrease in the annual population from the
lower part of the Cochin backwaters towards the up-

per reaches. Variations in salinity has been indicated

167



INDIAN J MAR SCI, VOL. 18, SEPTEMBER 1989

as amajor factor in limiting the distribution of benthic
fauna in coastal waters*!’, The low density during
monsoon (June to October) may be due to the fall in
salinity. Devassy and Gopinathan'® however have
noted an increase in benthic biomass from marine to
fresh water region during monsoon in Cochin back-
waters. The high levels of primary food available in
tropicalestuaries isknown. Qasim etal'* have report-
ed that excess food is available in Cochin estuary.
Studies on particulate matter also corroborate this'®.
Thus food available to bottom communities not being
limited, abiotic factors especially salinity seem to con-
trol their distribution, in the absence of other perturb-
ations. The latter was relevant only at and immediate-
ly below the discharge site (st 8). Of the six species of
amphipods collected most are euryhaline and hence
their presence upstream. Sts 6 and 7 showed higher
abundance of benthos during the monsoon season
comprising mainly  Capitella capitata. It shows a
peak abundance in September (1.9 X 105.m~2) indi-
catingconducive conditions. This need not necessari-
ly be salinity dependent as optimum threshold levels
of pollutants that cause stress to other species could
also have encouraged their proliferation.

Diversity was low at the discharge site(st 8)indicat-
ing prevalence of stress conditions. Number of indi-
viduals was also low showing it up as a rigorous envi-
ronment.Jayapalan eta/*"have reported the deleteri-
ous cffect of effluents on the plankton productivity of
the area. Fish moriality due to ammonia content was
noted by Unnithan ezal*'. Sarala Devi eral** have no-
ticed the absence ¢f benthic fauna at this effluent dis-
charge point. To sum up it can be stated that the low
density of benthic-fauna at the cffluent discharge
point may be duc to cumulative toxic effects.

That the naturc of substrate greatly influences ben-
thic communities is well accepted® ™ ¥, Sediments at
sts 1 and 2 were silty clay and rich in organic matter.
Abundant and diverse fauna thrived here. Sts 7and 8
having simildr sediments however were different. St 8
had poor population and poor biomass while st 7 had
high biomass contributed by a single polychacte spe-
cics. Diversity at both stations were low. St 9 further
upstream also had organic richsedimentsbut the text-
urc was morc sandy. This station showed a total of 21
faunal groups and spccics as against 6 and 16 at sts 8
and 7 respectively. The more sandy substrate further
downstream atsts 6, 5,4 and 3 supported more heal-
thy populations dominated by Villorita cyprinoides.
Thus the nature of substrate also influenced the varia-
tion in quality and quantity of benthos in the study
arca.

. Like other estuaries the major variable in the study
arca too was salinity which established a continuous
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gradient of 0.2 to 30.4 X 1073 between (st 1) bar-
mouth and fresh river water (st 9). This gradient was
found moving up and down the estuary influenced by
the monsoonal river runoff and tides. Thus at st 9 al-
most fresh water prevailed throughout the year ex-
ceptduringMarchand April(2.59 — 3.55 X 107). As
a result the spatial distribution of macrobenthos was
found controlled by its ability to withstand wide fluc-
tuations in salinity. Instead of low values,oxygen re-
corded nearly fully saturated conditions (4.8 to 5.6
ml.1~")at the effluent discharge site (St 8). Surprising-
ly inspite of discharge of large amount of effluents,
anoxic condition never prevailed. The one advantage
of this estuary to the benthos is the shallow depth by
which suspended food particles are readily available
for them through sinking as well as through downw-
ard transport by turbulent water movements as noted
by Wolf et al?.
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