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Variations in salinity, temperature, dissolved oxygen and zooplankton biomass in the
ckwaters from Cochin to AUeppey are discussed with reference to conditions prevailing
spectively in premonsoon, monsoon and postmonsoon periods. Salinity in general decreases

flom the mouth of· the estuary towards the head. The extent of intrusion of saline··water
pends on the strength of tidal influx and the fresh water efflux which differ with s_sons.
igher temperature values observed in premonsoon fall with the advance of monsoon. High

o~ygen values recorded during monsoon suggest high primary production at surface 'uring
t is season. Biomass values fluctuate with seasons and they can be correlated with the hydro
g aphical conditions prevailing in the estuary.

THE backwaters from cochin. to Alleppey(0 30'-09°58'N; 76°15'-76°25'E) form a bar
bu t estuary with two openings into the

Arabian sea, one at Cochin and the 5econd at
Azhikod During flood tide the sea water enters
the estu y and the flow is reversed during ebb tide.
The mag itude of influence of the tides plOgressively
decrease with increase in the distance from the
mouth.' he spreading of the sea water to the upper
reaches f the estuary is considerably dependent
on the f sh water discharges.

Two jor rivers, Periyar and Pamba, open into
the estua y, the former north of Cochin and the latter
at the outhem extremity. The Muvattupuzha
river an the Meenachil river join it around the
middle. hese rivers discharge large quantities
of fresh ater into the estuary during the south-west
and the north-east monsoons. During the peak
periods 0 the mOnsoons the efflux of fresh water
into the ea through the harbour mouth at Cochin
is such a to reduce the temperature and salinity
of the su ace waters of the coastal regions consider
ablyl. T e bottom of the estuary is muddy. The
depth of the backwaters varies from 10 to 12 m
around C chin Harbour Channel to 1 mat Alleppey.

The hy rography of this estuary has been inves
tigated several workers2-6• Most of the work
has been arried out in the area around Cochin Har
bour. N ir and Tranter1 were the first to extend
their obs vations up to the head of the estuary in
the south though their observations are limited to
two cruis ,one before and the other after the mOn
SOOns. T e variations in the biomass in the Cochin
backwate have been studied by Menon et al.8• The
present s udy COvers the hydrographical changes
and the iomass variations in this system 0 ver a
larger are for a full year.

Material and MethodS
Monthl cruises were undertaken from January

to ~cem er 1972 covering the area from Cochin
to Allepp y. Seven stations were fixed (Fig. 1) re
presentin various stages of sea water-fresh water

94

interaction in the estuary. Observations were made
during day time. The salinity and temperature
were recorded for each meter depth using a sali
nity-tempera ture bridge (Type: M.C. 5 Electronic
Switchgear Ltd., London). Water samples from the
surface were analysed to estimate the dissolved oxy
gen content using Winkler's method. Zooplankton
samples were collected using a HT net (mesh size:
300 11-)' Each haul was of 5 min duration.

Results

The results are given in Figs. 2-4 and Tables
1 and 2. The data can be analysed with respect
to the conditions prevailing in premonsoon (January
to April), monsoon (May to October) atId postmon
soon periods (November to December).

Salinity - The premonsoon period e){hibited re~
latively stabler environment in the estuary. The
influence of the sea water was very much pronounced
as the intrusion of saline water was traceable up to
the head of the estuary.

In January homogeneous conditions prevailed
from top to bottom at most of the statioJas. Salinity
in the Harbour Channel was high and gradually
decreased towards the head. The bottom salinity
was higher than the surface salinity (Fig. 2) showing
the penetration of the high saline sea water along
the bottom. There was a progressive increase in
salinity at all stations with the advance of summer.
By February the flow of high saline sea water at the
subsurface level increased. The salinity at all stations
exhibited considerable increase in March and April.
The March-April period may be interpreted as the
season of highest salinity when the influence of the
sea water was at its maximum throughout the
.estuary.

In May, with the onset of south-west monsoon,
the high salinity regime was almost completely wiped
out even in su1?surface layers around Cochin Har
bOur. At stations 1and 2 the salinity fellfrom 31'5%0
to 6·5 and 3'3%0 respectively in the surface layer.
Similar conditions could be observed throughout
the estuary and the salinity fell to <1%0 towards
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Fi~. 1 - Station location map
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in the entire. estuar,y., The influence of the sea water
in the subsurface channel water was also much re-
duced where the salinity fell from 32'5%0 in June
to '5%017in July .

In August the salinity at stations nearer the mouth
showed a tendency to recover although gener3.1con
ditions of low salinity continued to prevail. The
salinity in the subsurface level in Cochin Harbour
channel increased from 17'5%0in July to 30·5%0at
sta tion 1 and from 0 to 19·5%0 at station 2.. But
from station + onwards the salinity of the entire
region remained <1%0. In Septfmber and Octobel
also a similar pattern continued. But the surface
salinity in the Harbour channel fell about
10%0whereas the rise in the salinity of the bottom
layers indicated further penetration of the, sea
water ..

The period from November to December connected
the low saline monsoonal period with the high saline
premonsoonal period.- ,The salinity steadily re-eStab
lished itself from the mouth towards the head and
telescoped into thehigh·saline period. By December
the surface sahnity increased from'l%o in Oct~ber
to 31·5%0~t station 1, 18%0at station 2 and 1+-5%0
at statiOn 3. A corresponding increase could be
cbserved atother station aiso, especially along the
bottom .. ' .

The fluctuations in the salinity of the surface Ia.yers
are well correlated with the rainfall of·. the 'period
(Fig.. 3). Salinity changes in the Cochin Harbour
channel are found to be closely related to the volume
of fresh water discharged into the' ~tuary(~ma
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Fig. 3 - Correlation of the fluctuations in surface salinity
and rainfall at station 1 during 1972
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the head. However, the salinity at the bottom
laye~, though reduced, was still high at the stations
nearer the mouth, thus establishing a distinct two
layered flow. This extension of high saline sea water
.at the mouth region into the backwater has also
been noted by Ramamirtham and Jayaramanl• An
increase in the salinity obselved in June at stations
towards the mouth was due to the' irregular and
<1iscontinous rains whose intensity varied from time
to time. In July when the south-west monsoon
reached its peak, the salinity came dO\\'n to < 1%0
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TABLE 2 - TOTAL BIOMASS OF ZOOPLANKTON AT EACH
STATION DURING DIFFERENT MONTHS OF THE YEAR (1972)

[Biomass values are expressed in displacement volume (ml)]

Stations

Months 1*23*4567

January

4164016975
February

2822191910'5
March

2161611791
April.

828722812246
May

0'51'50'21'50'21'51
June

11030200'51085
July

0'40'40,30,30'2
August

2'50'60'40,3
September

0'30'30'2
October

0·2-0'1
November

22-
December

232-51'5

-l = values less than 0·1 ml.
*High values encountered at station 3in April and station 1in June are due to the presence of large numbers of hydro-medusae and ctenophores.

Raju, V. 5., Anto, A. F. & Abraham, P., unpublished
data).

An analysis of the distribution along the longi
tudinal axis showed that the salinity values always
fell sharply after station 3 in the suIface as well as
the bottom layers during summer. This suggests
a more pronounced influence of sea water up to this
station, and conversely that of the fresh water be
yond this station. During mOnSOOnsthe area of
fluctuation oscillated mOre towards the mouth of
tl e estuary. nis is because the strong fresh water
flow pushed back the high saline sea water arid the
penetration of sea water was restricted to the
bottom layers.

The nature of stratification of the estuary varied
with seasons. During summer distinct stratified
layers were not present. In January the difference
between the surface and the bottom layers was only
0'5%0 at stations 1 to 3. At station 4- an increase
of 2·5%0 was observed from 0 to 1 m depth and then
a subsequent increase of 3'5%0 up to 5 m depth. In
March and April the salinity profile at any of the
stations did not show notable increase at any depth.

The salinity pattern exhibited marked stratifi
cation during the nOnSOon period. The sharp in
crease in the salinity was as much as 17%0 within
1 m depth. The depth where fluctuation occurred
in a particular month tended to be the same at all
the stations, but it varied with mOnths.

Thus based on the salinity changes the entire year,
can be broadly classified into three seasons, viz.
January to April, May to October and November
December. January-February is the " season of in
creasing salinity" while March-April is the" season
of peak salinity". The second season, May to
October is the" season of low salinity" with July
as the " season of fresh water". The period from
November to December is the "season of salinity
recovery" .

Temperature - The seasonal variations were well
Ieflected in the temperature pattern also. There
was a progressive increase in temperature as the
summer advanced. In January the temperaturt'
at station 1 was 28·3°e at the surface and 27·5°e
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With tl e onset of heavy rains in May, the biomass
values w t down to 1·5 ml and below in the entire
estuary. A substantial re-establishment of plankton
p::>pulatio could be recognized in June especially
at statio s nearer the mouth. This corresp::>nds
to '-l.nin else in sllinity during this month. Low
biomlss alues were observed during the rest of the
mons::>on period. During pJstm0nsoon period also
the bio ass values were low although a slight
increase ould be observed at stations nearer the
mouth.

Discuss n

Hydro raphicll conditions of this estuarine system
depend the interaction of the sea and the fresh
wa.ter, t S'31W.lter dominating in the summer and
fresh w ter during the monsoOn months. There
is thus seasonal pattern in the va.riations of the
paramet rs.

The s inity in general decreases from the mouth
()f the stuary towards the head. The extent of
intrusio of slline water depends on the strength
()f the t al influx and the fresh water efflux ",hich
differ w h seasOns. The sllinity always increases
towards the bottom indicating a two-layered flow.
During ummer distinct stratified layers are absent.
This we -mixed condition is probably enhanced by
strong dal currentsll.

As m nS00n progresses the sea wa.tel is pushed
back in 0 the sea. Well stratified layers are pre
sent ding most of the monsoon and the post
m1nS)') periods. Daring the peak period of the
south-w st monsoon, i.e. in July, most of the estuary
become completely fresh water. The quantity
of ires water discharged into the backwater
through the rivers and land run off is so much that
the tid I influences become almost negligible.

The istribution of temperature is also afferted
by the mOnsoons. The higher temperature values
of the remOnSOonperiod fell with the advance of
monsoO s.

The igher oxygen values during the monsOOns
suggest higher primary production at the sutface

102

elUling this season. Qasim et al.10 hav~ found that
maximum primary production OCCUIS at the surface
during the premonsoon and monsoon periods in the
Cochin backwaters. Nutrient concentrations are
also high during the mOnSOonsin thebackwa ter~5.

The biomass values fluctuate seasonally in corre
lation with the hydrographical conditions prevail
ing in the estuary. The zooplankton populations
reached their abundance along with the peak of the
summer. The higher biomass values, always en
counterEd at the areas in proximity to the month
after the establishment of high salinity regime; sug
gest a more stable environment in th~ area unlike
the mouth which is affected more by the mixing of
the tides and turbulence. The linear decrease
in the biomass towards the head of the estuary is
correlated with that of salinity.
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