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ABSTRACT

Distribution of total phosphate, adsorbed phosphate and interstitial
phosphate was studied for a period of one year in the Cochin Backwater.
The concentration of total phosphate showed a wide variation from 258 to
1320 pg/gm of mud. It was high during the monsoon and low in the pre - and
post-monsoon periods. During the period when the total phosphate was low
the concentration of interstitial and adsorbed phosphate was high. The
maximum value for the interstitial phosphate was 26.6 t.g/gm while for the
adsorbed phosphate it was 41.5 t:g/gm. Adsorbed phosphate was generally
higher than interstitial phosphate at all stations. Fine sediments of silt and
clay showed a higher.content of phospkate than the coarse sandy sediment.
The total phosphate concentration revealed a decreasing trend from marine
to estuarine zone. Seasonal trend in the ratio of adsorbed and interstitial
phosphzie seems to be related to the influence of land runoff and freshwater

"flow into the estuary.

INTRODUCTION of mud phosphate in relation to the

i : . iment is also given,
The importance of mud nutrients, texture of the sedi g

especially phosphate content which has
a strong bearing on the organic produc-
tion of the water above has been shown
by earlier ‘workers (Mortimer, 1941
Stephenson, 1949 ; Rochford, 1951).
Although the Cochin Backwater has
been studied fairly intensively during the
past several years (Qasim ef. al, 1969 ;
Sankaranarayanan and Qasim, 1969),
little has been done on the distribution
of the different fractions of
phosphorus in the sediment and its
relation with the overlying water. The
present communication deals with the
distrivution of phosphate in the mud and ;
its exchange between the mud and Fig. 1. Location of stations in the Cochin
the overlying water. The concentration Backwatr.
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MATERIALS AND METHODS

Fig. 1 shows the sampling stations
in the backwater selected for the study.
Mud samples were collected at monthly
intervals for a period of one year, com-
mencing from January to December
1973 using a van Veen grab. The over-
lying water was collccted with the help
of a Nansen bottle for the estimation
of inorganic phosphate. The mud phos-
phate was determined using the method
of Rochford (1951). For fractional ana-
lysis, the substratum was sieved and the
components such as sand, silt and clay
were separated and then pipetted as
given by Krumbin and Pettijohn (1938).

RESULTS AND DISCUSSION

Based on the texture, the substratum

‘was divided into sandy, silty-sandy,

silty-clayey and clayey-sandy. Table 1
shows the percentage composition of
sand, silt and clay along with the diffe-
rent fractions of phosphate in the subs
stratum at each station. At station 1, the
main component of the substratum was
sand. At station 2 and 3 the substratum
was found to be predominantly composed
of silt and clay. The substratum at
stations 4 and 5, was mainly sandy with
a very low percentage of silt and clay.
From Table I it is clear that the fine
grain substratum holds a high concen-
tration of phosphate which agrees with
the findings of Balasubrahmanyan (1961)
in the Vellar estuary and Murty and
Veerayya (1972) in the Vembanad lake.

TABLE I

Percentuge of the three different fracticns of mud phosphates in the sediment

(Average values of one year data)

Inter- . Sedi.
St.  Depth stitial Adsorbed Total Sediment me:;t
No.  {m) P % P % P% Sand % Silt% Clay % type
1 11.5 0.0015 0.0018 0.0716 04.48 22.62 11.90 Silty
sand
2 8.0 0.0015 0.0021  0.0873 13.50 36.92 49.58 Silty
clay
3 4.5 0.0018 0.0024 0.0878 1.82 42.87 55.51 Silty
clay
4 5.5 0.0011 0.0016 0.0563 59.54 11.23 29.23 Clayey
sand
5 4.0 0.0009 0.0014  0.0426 64.28 24.55 10.97 Silty
sand

]
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Fig. 2 shows the seasonal changes
in the concentration of inorganic phos-
phate in the water overlying the mud.
From November to February low values
were recorded. However, with the onset
of monsoon the inorganic phosphate
content increased. As the monsoon
advanced, the concentration decrcased.
The valucs varied from 0.22 to 2.90 pg-
at/1. The increase in the concentration
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Fig. 2 Seasonal cycle in the inorganic phos-
phate in the water overlying the sediment.

of phosphate in the overlying water
occurred when there was a decrease in
the concentration of both interstitial and
adsorbed phosphate in the mud. This
may probably be attributed to the effect
of turbulence and low pH (7.2-7.9),
observed during the monsoon months.
Miller (1952) has reported that the release
of phosphate from the sediment into the
overlying water is brought about when
there is reduction in pH.

Seasonal variation of the three diffe-
rent forms of phosphate is shown in
Fig. 3. It can be seen from the figure
that the lowest value for intersti-
tia] and adsorbed phosphate occurred
during the monsoon period. Maximum
value (26.6 pz/gm) for the interstitial
phosphate was recorded at Station I,
while the maximum value for adsorbed

‘a decreasing trend during

phosphate was recorded at Station 3
(41.5 pg/gm). The high concentration of
interstitial phosphate at Station 1 might
be related to the texture of the sub-
stratum which is mainly silty sand and
which favours a higher interstitial phoss
phate concentration (Rochford, 1951).
Similarly the highest values of adsorbed
phosphate observed at Stations 3, is
also related to the texture of the sediment
which mainly contains silt and clay.
This confirms tiie observation made
earlier by Jitts (1959).

In the present study, the values of
adsorbed phosphate were always higher
ihan that of the interstitial phosphate at
all the stations except in February when
low values of adsorbed phosphate were
observed at stations 1, 2 and 3. The
concentration of total phosphate showed .
the pre-
mon-soon period and higher values were
recorded during the monsoon period.
The values declined when the fresh water
flow was reduced towards the end of
mornsoon. Stations 1,2 and 3 recorded
a high concentration of total phosphate.
The lowest concentration (258 {g/gm)
was recorded at Station 3.

From Fig. 3 it is seen that the
maximum release of phosphate takes
place during the monsoon period. Ste-
phenson (1949) under laboratory condi-
tions found an enrichment of water with
phosphorus when the estuarine mud was
agitated. Seshappa (1953) and Seshappa
and Jayaraman (1956) have reported
that intense agitation of mud during the
monsoon months might give a leaching
effect which may help in the release of
phosphate from the mud to the overlying
water. The above statement seems valid
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for the observed low values of intersti-
tial and adsorbed phosphate during. the
monsoon. period. The permeability of
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Fig. 3 Monthly distribution of three different
fractions of mud phosphate at stations 1-5.

(X e x ioterstitial P; o----- —=--0
adsorbed P; o——————0 total P)

the mud plays an important role in
storing the phosphate in the mud inter-
sticcs. During the pre - and post - monsoon
periods the mud permeability is very
low because of high silt content which

results in the retention. of large quanti-
ties of phosphate in the mud interstices,
while the overlying water has a low
concentration of phosphate.

During - the monsoon period, large.
quantity of allochthonous phosphate
finds its way into the estuary which is
probably responsible for its high values .
in the inshore w:xters. Stations 1, 2 and
3 showed high values of total phosphate
which may be due to the transport of
sediment from the upper reaches of the
estuary. The Jdifferences observed in the
concentration at these stations (Stations
1-5) might be related to the textural
characteristics and physico-chemical
changes of the sediment at different
localities as suggested by Reddy and
Sankaranarayanan (1972). )

An- examination of the. ratios of
adsorbed and interstitial phosphate at
Stations 1 and 5 (Fig. 4), which differ
in their environmental conditions, would
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Fig. 4 Scasonal variations in the ratio of
adsorbed and interstitial phosphate

(x ———X Station l; 0———————0
Station-5)

reveal that-values greater than 1 at both
the stations indicate that adsorbed
phosphate is greater than interstitial
phosphate. The relatively higher values
at Station 1, which has proximity to
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the marine zone shows a grezater reten- encouragement. Thanks are also due to

tion of absorbed phosphate. Shri C. V. G. Reddy, for suggesting
improvements and to the Ministry of
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