3, HYDROGRAMIDY,

Assessment of environmental features and their
changes is essential for understanding the ecclogy
and intor-relations of the organisms inhabiting an area,
Several studies mentioned earlier have contributed to
the undorotanding of hydrobioclogical aspects of Indian
estuarics, The State of Kerala gets the rainfall
£rom both Southwest and Northeast monsoons and they
have profound influence on the hydrography and biology
of tho cotuaries, The seagons can broadly be divided
(although this is somewhat arbitrary, since the onset
of rainfall varies from yoar ¢o year) inte premensocn
(January to April), monsoon (May to October) and poste
mongoon (NevembereDocember) periods. lowever, at the
mouth rogions of most of the estuaries saline conditions
prevail at the beginning of the mensoon period alse
(MayeJune) although the salinity towards the interiors
is brought down,
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3.1. Soshin baghkwators.
3.10%. galindiys

biclogical processes in tropical estuaries ie the
monsoon ond the associated changes in salinity, vide
varictions wore observed in the salinity structure of
the water column in this estuary during the diffeyrent
m&m.‘»o

A more or less vertically homogenecus pattern
in salinity distribution was cbeserved by the beginning
of premomposn. Salinity values were high ( = 30i.)
both at surface and bottom., It steadily increased
through the season and registered the maximun value
(34,0e) 4n April, The influence of the saline water
could bo traced upto the head of the estuary (Fig, 4 B,
The recovery after the monsoon was gradual and the
values towards the head increased from 3,%%, in January
to 13,00y April. Some amount of stratification
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Longoons
The onset of monsoon in May brought about a

land runoff during the monsoons. During the year of
stratificd showing a two-layered flew, In June an
increcce in salinity was cbserved both at the surface
and botton due to a short break in the monsoon, Bottom
recopdod, The presence of this high saline water in
the bottom layers was probably due to the intrusion of
upwellod Arabian Sea water into the channel (see 3.1.2)
‘wvalues in July vhen the monsoon was at its peak, It
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to an abatement of the foree of the monsoons but dee
ecreacoed again in October when the rainfall incroased.
water dominated throughout the monseon (Fig. 4 D),

Dy liovember surface salinity started to show an
increasce The water colum continued to be stratified
with high saline water (32,1%) at the bottem, Sea
water started to dominate by Decerber, stratification
being less apparent, the conditions leading into homoe
goneous situation of the premensoon.

Salinity recovery was rapid at the mouth and
gradual at the upper reaches, Even after the rain fall
enough to restrict the incursion of marine wator towards
the hoad of the estuary during the postmonsoon period.

30147 JmucEaliuEg:

pronounced as that of salinity but the seasonal changes
vere roflocted in the temperature structure also.
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scason. In January the surface temperature was around
20°C, There was a gradual incyease as the seasen
31,6°%C, The wetor colwm was well mixed and homow
genity prevailled with little difference in temperature
betweon the uppor and bottom layers (Fig. 4 A),

The effect of mensoon was reflected in the
droppod from 31,6°C in April to around 26,0°C in May
at both surfoce and bottom, It increased to 20,8°C
in June corresponding to a temperary break in momsoon
and fluctuated between 28°C and 30°C during the mensoon
seqson, Oteep vertical gradient in temporsture existed
during thic season, Lowest temperature (24,4°C) was
recorded at the bottem in July, The difference between
range of 1.6°% to 5,1°C from June to Cotober,
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Thus, during the monsoon period, especiolly in
July-rugust, thermal stratification was very stoep.
The eold high seline water at the bottom layers is
the subegurface levels of Arebian Sea in the continental
shelf and its incursion into the mouth arca of Cechin
19637 Venugopal gt ale. 1979).

Iotaonone
by Decorber the water column became more of less homo=
i

3.1.3. SQuvoen:

Tho pattern of estygen distribution was alse
simdlar to that of salinity and temperature, During
ranged botween 2,0 ml/1 to 3,0 mi/1,
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@uring the monsoon pericd, It increased to 4.0 to
5.0 ml/1 in July and August, But the bottom values
being 0,5 ml/1 in August (Pig, 4 D). The very lew
was further evidence to the prescnte of upwelled water.
The low oxygen content genorally found in the bottom
during monsoon period is prebably owing to the high
turbidity and low light penctration (Casim gt ale, 1968
Venugepal gt @ler 1979) limiting primery preduction in
these layors.

3.2. Sooporison with othor estuaries. ’ '

The hydrographieal characteristies of Cechin
backveters is typiesl of other estuarine systoms of
Kerals coast, In all thece estuaries mensoon is the
ey facter bringing about the amnual eyelie changes
in the hydrobiolegy of the environment. As mentioned
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biological processes in tropical estueries is salinity,
estuarics during the mensoon often abruptly alters the
salinity structure and causes total transformation in
the faunal composition, ‘

The basic difference in the physical characteristics
of Cochin backwaters with other estuariec studied is
that the Cochin backwoters form a large basin of brackish
water into which soveral rivers empty. %he other
primarily fresh water lakes having limited perdodie
conditions dovelop. iore over the channel arca of
Cochin backwater system is constantly dredged and deepencd
to accommodate port traffic while the mouth of other
operations are conducted periodically at Deypore and
Neendakara also), lowever, the general hydrography at
the mouth regions of Neendakara, Kallai, Beypore, and
Mahe estuarics 45 more or less similar to Cochin Dack-
discussed.



Salinity distribution in these estuaries was
similar during the premonsoon period, At Heondakera
the surface salinity ranged between 31.4%, to 34,2,
wvhile at the bottom it varied betweon 32,1%, to 34.8%,
(Pige 5} At Xallad meccimun salinity of 35,7, was
rocopdod in April (Fig, 6). At Deypere, the salinity
after rogistering a maximum (33.3%.) in Pebruory fell
during the cubsequent months of the season and ot the
peak of premonsoon, in April, 1t was only 29,2%. at
bottem (Pig. 7). The conditions wore similar at Kerae
well mixod and the values ranged between 30y, to 3%,
during the premonsoons (Figs. 8 and 9),

Salinity fell with the onset of mensoon in May,
At licendakara it was reduced from 34,2%, in April to
16.,9%, at the surface and 18,06%, at the bottom (Fig. 5).
Similer docroase was noticed at Morapusha, Xallal, and
Mahe but the salinity remained high at Beypore, A
elight roduction in the foree of momsoon on the southern
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parts of Forala in June resulted in a temporary rise
in salinity in the estuaries at Cochin, Neendakara,
Veli and Thottappilly, But again it foll to near
pore values both at surface and bottom in all the
estuaries with the heavy rains in July, But at Neendae
kare the surface and bottom salinities vere roduced only
€0 6,6 and 14,4%, respoctively in July probably becsuse
of the losser rainfell in this avea,

Vortieal stratificotion during menscon was less
mamm-oumumth
Cochin baclwaters. M.ammm
ebservod at Kallai, Beypore and Kerapuzha during the
later part of the monsoon period (Figs, 6, 7 & 8),
Virtually no stratification cccurred at lieendakara and
Mahe estuaries (Pigs. 5 & 9), The prebahle Feason
for the lesc marked stratification compared to Cochin
backueters s that the sand bar at the mouth of the
latter is doopened periodically allowing free incursion
of goo water along the bottom as a typicel salt wedge.

Docause of the same reason, the salinity xocovery
in some of these estuaries was slower in the carly pree
monoocn peried (Movember) compared to Cochin baciwaters,
The meglonol variations in the rainfall alse influenced
this to some extent. ummmﬂrm

~ inercasing in all the estuaries,




Taemperature alse fell in tune with the pattern
of salinity distribution (Figs, Se9), In general, it
fell by 7.0 to 8,0°C in momsoon compared ¢o the proe
mengoon values, But 8 shart gradient in the vertical
thermal structure was not apparent in these cotuaries
unlike Cochin backwaters except at Xallai (Fige 6).
The Adiffovences between surface and bottem in gemeral
were only about 1,0 €0 1,5°, At Kallai the highest
gradient cbhesegved was 3,5°C in Auguet,

Sorogns

Qrygen content at the surface layer in these
estuarics was generally higher compared to Cochin backe
waters, At leendakara it fluctuated betwoen 3,3 mi/l
to 3.0 m}/1 during the premontoon. It further incroased
0 4,9 and 5,3 ml/1 in August and Nevember (Fige 5).
The bottom values did not vary much from the surface
a difforonce of about 1,5 ml/) was obsorved between them.
The dlstribution of surfece cxygen at Kallai was different.
From 2,3 s/l in April it increased to 4.7 ml/1 in June.
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and segistored the minisum in Coteber (Pige 6). The

as that of surfage without much difference @cept in
April and May, A steady inorcese in the surfaoe:
premongoon ©o monseon period (Fige 7). The mastimum
value 5,5 ml/1 wae obeerved in August, Here alse the
WW“NMMOGQH

of the hydrographic parametors is the absence of upwellied
Arablan Sea water in any of these estuaries during the
owing to the shallower nature of their mouths,

These two lakes on the seuthern part of the Kerala
coast differ from the other cctuarine systers in their
hydrobielogical aspects, The Veli lake has o oand bar
across its mouth which permits exchange of fresh and
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marine waters only for a short span of time, A%
mawmmmm
of wator from the sea (peo 2.1).

- Salindtye

At Veli the surface salinity was low throughout
the year, Manisum valuo recorded was 4.5%, in levesber,
Puring the pgemonsoon the values ranged from 0,7, to
3.2%.. Botten salinity was higher during this peried,
rogiotoring the maximum in March (23,8%) (Pige 10).
It foll to mear mero values during momsocn and tho water
column bocame practically fresh, During the poste
monscon the bottom salinity increased to 23.4%. while
the surface values remained low, Murugen gt a). (1960)
have also cbeerved low salinities in this lako but
masimun value they recorded was enly 4.8%e.

The Thottappdlly lake was dominated by fresh water
throughout the year. The salinity wes very low, always
less than 3%, during all the scasens except in January
““WM'“’Q“‘MWQ
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iiigh temperature prevailed during the premensoon
at Veli. Frem 31,2° in January it incrcased to the
The minimum was observed in October, During poote
monso:n the surfece temperature was around 30°C, The
botton values did not show any vardatien from those of
the surface during all sessons since it is o shallow area
(2,5 mi,

The temperature distribution was almost similar at
Thottappdlly also with maximum temperature (33.0°%) being
gecorded in March and April at the surface and minimum
{26,5°C) 4n July at the bottom (Fig, 11), The bottem

temperature was only slightly lese campared to the
surfoce emcopt in July and OCtober, |

Smvasns

The surface water et Veld had high oxygen cone
centrations throughout the year ranging betweon 4.0 ml/l
to 5,9 ml/l excopt during early premonsoon period
(January end Pebruery). Oxygen in the bottem layer
was lowor in most of the months, maximum difference
being recorded in August (Pige 10),
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Grygen distribution at surface at Thettappilly
was more of less similar to the Vell lake (Fig, 11),
lakes from the other estuaries is the presence of low
saline water at the surfece throughout the year, While
at Thottappilly the bottom salinity also remains low
more of less throughout, salinity goes quite high at
Veli lake in post and premonsoon Scasens, The erigin
of this high saline bottom water at Veli although there
is no fyec connoction with the sea is subject to some
speculation, ,

It is perhape bost emplained in tarms of the
dmanies of a coastal aquifer (Glover, 1959; Ceoper,
1959), It involves ocean tides, the rise and fall of
the ground water table and the bed of the sand bay
acting s o pormesble medium, . A sone of diffusion is
formed in the bed and sea water and fresh water become
intimately mined in this asone, To quote Cogpor "4t
appears to be reasensbly certain that wherever a sone
of d@iffusion exists in a coastal aguifer a flow of seca
water from the floer of the sea into the zone of
- diffusion will oscurs The f£low may be intorsupted or
revorsed during low stages of tide or high stages of
the water table but on the average it will persist in
a land ward direction”.
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Thus the salinity increase in the bottem layer
of Veld lake may be through this diffusion, cccurring
aleng the bed, (However, the presence of sue Sypie
cally coastal species in the Veli lake in some months «
mmiomnwﬁnum&um
conclusion, There could alse be a possibility of some
sinking to the bottom of the lake). '

At Thottappilly the configuration of the tarrain
15 built sbout 0,5 Jm away fyom the sand bar and the
colloctiens were mode from inside the spillway, The
distance from the sea to the place of collocticn may
sccount for the lower salinity at the bottem encountered
at this statien,

ssaee
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