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Qbeervations. 'mre w(de un salmlty, d.\ssolved oxygen, pH, phosphate,
_miteate, nitrite and sificate of the inshore surface waters of the Madfas coast, from
- Seftember 1967 to- Jaly 1970, “The’ clianges observed in salinity follow a pattern
.Whhwutmwhvaﬂnﬂ,lommwartoyear ‘The surface layers are rich in dis-
solved . oxygen and the..pH remsins around .8.4 throughout. The fluctustions of
phosphats, nitrate . ‘pitrite show almost similar trends and those of silicate
exhibit an inverse rilaaandhlsp to changes in salinity.

Im’uonuc’non

Hydrographic bbservauons on the inshore waters of the Madras coast
have ‘been few and far between (Jayaraman 1951, Ramamurthy 1953, Varma
and Reddy 1959 and Subralimanyan and Sen Gupts 1965). The present paper
is based on the obsers tions made on the surface waters along the Madras coast,
especially from the fishing areas off the bar-mouths of the rivers Cooum and
Adayar and’ Nochlkuﬁpam Janding centre, from September 1967 to July 1970.
The general pattern o¥ variations observed in the different parsmeters studied to
understand the trends! during the different seasons of the year and from year to
year is. prmntnd . In the absence of any continuous record of changes
taking place in the w ters, along the Madras coast, the dats presented here help
10 ﬁll up a gap

MATBRIAI.S AND METHODS

~ Seawater samﬂlos wm collectm:l from the fishing grounds off the bar-
‘mouths of Cooum. anpl Adayar once a week snd Nochikuppam landing centre
twice a week. Standarfl procedures were used for the callection and preservation
‘of samples in the: field. -For. the determination of phosphate, nitrate, nitrite and
silicate, water- samples wore ctﬂirmed in- 508-mt. polytliene boitles with a few
drops of chloroform. Standasd methods” were followed in the laboratory for the
analyses of the samph;s for the. verious propertics,
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RESULTS AND DISCUSSION
Salinity

The variations in salinity follow same pattern during the three consecutive
years of 'study (Fig. 1). In general, each twelve-month period from September
to the following August is punctuated with three distinct periods of change. The
first, extending from October to December, witnesses dilution when a marked
decline in salinity is observed. A similar feature during October-December was
earlier recorded by Sewell (1929), Jayaraman (1951) and later by Varma and
Reddy (1959) and Subrahmanyan and Sen Gupta (1965). It was also postulated
by Sewell and later confirmed by other workers that this phenomenon was due
to the southerly current. October-December is the period of cyclones and the
North East Monsoon, when the east coast of India experiences spells of rain
which flood the perennial as well as the seasonal rivers. The decline in salinity is
more perceptible with the onset of the monscon and La Fond (1954) explained
that this dilution of the surface waters is due to discharges from the rivers.
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Fio. 1, Secasonal variations of éalinity and’ siticate.
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The succeeding five months from January to May is a period of restora-
tion when the upward trend in the salinity values is kept up till the summer
maximum is reached in May. Varma and Reddy (1959) observed a steady in-
crease from January w March and attributed it to the northerly currént pointed
out by Sewell (1929). But Subrahmanyan and Sen Gupta (1965) recorded the
highest value for salinity in May. However, Fig. 1 clearly pmjects a rapid phase
of restoration from Jahuary to March and the upward trend is prolonged to May.
This is followed by four months of lull from Juné to September when a slight
decline in salinity was observed. One possible explanation for the decline could
be the flow of lighter isurface waters brought by the northerly current from June
to. August, which period coincides with the South West Monsoon. Subsequent
observﬁtlons magde from May 1972.10 March 1973 also show a similar pattern
Oxygen . |
" The surface water§ of the Madras coast are rich in dissolved oxygen
throughout the year aud the values are comparable to earlier findings. Jayaraman
(1951} opiued that hj,gh oxygen ‘values for surface waters could indicate increas-
ed photosynthetic actifnty Such a direct relatlonshlp between the “dissolved
oxygen content and photosynthetic activity is yet to be established for these
witers, Subrahmanyan and Sen Gupta (1965) discussed in detail the lack of
correlation of the oxygen content of the surface waters of the Madras coast to
the interdependant factors like the photosynthesis and depletion of the nutrients
and they attributed it ko the demand for oxygen by various other processes gomg
on simuitaneously in qhe surface layers Therefore no correlation is attemnpted in
this paper. |

The ﬂuctuat:orls in the dlssolved oxygen content differed wldely (Fig. 2).
A notable feature is @ stepwise increase observed from yéar to year during the
period of study. A critical examination of the trend indicates that the segment,
representing the changcs taklng place from July 1968 to May 1969, hardly
differs from what was noted by Varma and Reddy (1959) for the period July
1956 to May 1937. It is highly significant that a decline in the dissolved oxygen
content usually occurr'pd in the month of September and the succeeding months
normally witnessed. an increase, as was also observed by Varma and Reddy
(1959) and Subrahmﬂnyan and Sen Gupta (1965), This transient fall in oxygen
values in September i§ due pcrhaps to the withdrawal of a favourable infiuence
exerted by the monscon winds since in September neither the South West nor
the North East Monsgon is generally. active over this region.

. The oxygen vaiues recorded during the three years of observation were
not far from the -saturation point for their corresponding values of salinity. There
-appears.to be a-stable: mean level for the-dissolved oxygen content of the surface
‘waters and a rise-or 2, fall from this level perhaps takes place with the assistance
of the varieus: facmrs[whloh bring about this physical change. This may be the
reasonfor the wide variations observed.during the corresponding periods of the
different years and a Iiack of a trend characteristic. of any one of the seasons,
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Fic. 2, Seasomal variations of dissolved oxygen, phosphate, nitrite and nitrate,
pH

The pH remained around 8.4 throughout the period of study, and pH
values of 8.2 or 8.6 were not recorded at any time during the observation.

Nutrients

Nitrate and phosphate show a similar trend in their withdrawat from the
waters off Madras though the Nitrate-Phosphate ratio is low. Jayaraman (1951)
observed an anomaly of the nitrate-phosphate ratio in the waters along the
Madras coast. The fluctuations in nitrate and nitrite are almost similar. Jaya-
raman (1951} also observed this trend and pointed out that the curves for
‘nitrate and nitrite are almost parallel to each other. Any deviation observed here

may be due to the activity of the perpetually-»present nitrate reducers reported by
Velankar (1950) in thig region, :
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Subrahmanyan and Sen Gupta (1965) stated that the seasonal fluctua-
tions -of the different parameters along the Madras coast vary from year to year.
Their deductions appear to be significant and the observations made from 1967
to 1970 support their findings. The decline in value of these parameters observed
from September 1967 is absent in 1968 but has shifted to July-Auvgust and is
less pronounced in 1969

The observed nutrlent replenishment of the waters off Madras from Jung
to August (Fig. 2) may be due to many reasons. According to Prasad (1951)
the current pattern at the time of the South West Monsoon is such that it carries
the rainfall of the Weitern Ghats round Ceylon to the Bay of Bengal. The South
West Monsoon Drift ;that joins the clockwise circulation of the Bay of Bengal
{Takashi Ichiye 1966) can also bring with it nutrient-rich Antartic bottom water
suggested by Sewell (Prasad 1951). The southwest wind at this time displaces
the surface waters towards the éastern side of the bay, thus facilitating the sur-
facing of the deeper layers. Perhaps this process of upwelling is a prolonged one
as it was observed by La Fond (1955) along the Waltalr coast.

The North East Monsoon which - follows- resul’tmg in the largc scale dlS-
charge from the rivers finally bopsts up the values to reach a maximum either in
November or Decembjer according to the prevailing conditions. Effluents from
Madras city, referred .to by Prasad (1951}, appear to be the major contributor
to the 1arge 1ncrease observed dunng this season.

When the monsoon recedes the calm condltlons conducive to phytoplank-
ton activity witness the progressive depletion of the nutrients up to May. This
period appears to be the highly preductive part of the year since the progressive
depletion of the nutrients observed up to- May coincides with the intensity in the

activity and g roduction of phytoplankton carlier reported by Subrahmanyan and
Sen Gupta (1965). ‘

Silicate

To bring out ¢learly the seasonal fluctuations in silicate content of the
inshore waters off Madras to the water movements and the influx of the river
waters, it is depicted in apposition with salinity in Fig. 1. The fluctuations seem
to be less regular than those of phosphate and nitrate (Jayaraman 1951). It was
observed that the North East Monsoon period corresponded with high silicate
content and lowering of salinity as a result of large influx of river waters rich in
silicate as observed by various workers (Jayaraman 1951, Varma and Reddy
1959, Subrahmanyan and Sen Gupta 1965). When the monsoon ceased and the
bar-mouths of Cooum and Adayar closed and the salinity showed a sharp up-
ward trend, a steady withdrawal of silicate appears to proceed up to May. This
depletion of silicate and the nutrients corresponds to an increase in plankion
content, which reached its peak bloom in May 1960 as observed by Subrahmany-
an and Sen Gupta (1965). The slow increase in the nutrient content during the
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South West Monsoon period was discussed eatlier in this account. . The local
influence on silicate and salinity at this period is minimum and hence the factors
responsible for the increase in the nutrients during this penod equally hold good
for silicate also
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