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The study has revealed that (i)  the phosphorus content varies within a very wide range,
from 37 to 1679 @/g (av. 416 pg)  ; (ii) the fine-grained sediments, viz. silty clays and clayey silts,
have higher concentrations of phosphorus than sands and silty sands; (iii) the fine-grained
sediments in the estuarine region have higher concentrations of phosphorus than their counter-
parts in other parts of the lake; and (iv) phosphorus shows a decreasing trend from the estua-
rine region to the freshwater region. This distribution pattern has been discussed in relation
to the texture and mineralogy of the sediments and the hydrographical features of the lake
w a t e r s . Studies on inter-relationships between phosphorus and organic matter and phosphorus
and iron have shown that phosphorus is associated with both of them. A comparative study of
the phosphate content of the lake sediments with those of the adjoining shelf and slope region
has shown that the silt-clay fraction of the marine sediments has a higher content of phosphorus
than that of the lake sediments (excluding the estuarine region).

A KNOWLEDGE of phosphorus content of
sediments is important in shallow water
ecology, where the sediments act as a reszr-

voir for phosphorus by retaining it thrcugh adsorp-
tion and releasing it into the overlying waters under
favourable conditions, While considerable infor-
mation is availnblr\  on the physical, chemical and
biolo::icnl  aspects  of the lake, waters between  Co-
chin and Alleppey,  practically li ttlc  or 1’10  inforrna-
tion  is available on the phosphate:  content of the
sedintalts  a n d  i t s  distribution  pattern. Hcmcc,  x

a parr  of the  chemical  studies of the sediments  OE
the  Vcmbanad Lake  hct.we:n  Lochin  a n d  Alleppog,
the distribution patten~  nf phospharu~  was wOrked
out in relation to tl11?  textural  c~KLract.eristics of thr:
sedimcn  ts and tlri: hydrobiologi call leaturcs  of the
lake?  \vaters. Tht.  rt:sults  of this study are briefly
I%pOrtad  i n  t h i s  pal)ar  inc luding  the relationships
obtaining between phosphorus on the one  hand and
the constitutents  like organic matter snd total iron
on the other. A comparative study has also been
made between the phosphate contents of the lake
sediments and the adjoining shelf and slope sedi-
ments.

Methods
Dbring  November-December 1969, bottom sedi-

ment samples were collected from different parts
of the lake as well as from Muvattipuzha and Ittu-
puzha  rivers at close intervals using a Van Veen
grab. Location of the stations and a detailed
description of the area under study arp given
ear lierl  .

Representative sa.mples  were dried in a hot air-
oven <Iround 70°C and used for chemical analysis.
Total phosphorus content was estimated from a suit-
able aliquot of the sample, following the method de-
scribed by Rochford2. Apart frcm  the estimations
of phosphorus  made in the sediments on the total
sample basis, phosphorus estimations were also
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carried out in tht.  silt-clay fraction of some of the
samples with a view to understanding relation&ip
of its distribution  to the grain size Qf the sediment.
All the estimations w,erc done calorimetrically at
700 nm using Specol calorimeter.  The precision
of these detertninations was within the range
o f  +, 5%.

The  values of phosphorus obtained arc: given in
Table  1 along with the depth of  sampling and tcx-
ture of the  sediment:,. In order to understand the
relation&p phosphorus bears to organic matter
end  total iron contell  ts oC the ;;edimcnts,  the  values
0T  these cmstituents are also rccordcd  in Tnblc  1.
‘lb arenl  distributions of phosphorus in the  sc:di-
menls of the  lake, 0n tht: total snmplz  Insis Aiid in
t11r silt-clay  fmction, arc depicted jn Figs.  1 and 2
respcctivcly.  1x1 respect Of the  sabsidiary channels
ant1  the  Muvattipttzha  a n d  Ittupuzha  ri;ers where
samples  wer :: collected from orJy  the central points,
the values ol phosphorus  obtained are recorded at
thou-e  station locations. Figs. 3 and 4 indicate
the relationships between phosphorus and organic
matter and between phosphorus and iron Iespec-
tively.

Results and Discussion
An analysis of the data permits the following

generalizations to be made in regard to the distri-
b&ion of phosphorus in tile lake sediments :

(i) Phosphorus content varies within very wide
limits-from 37 to 1679 pg\g  (av.  416 yg) which is
much less than fhe average for 52 nearshore terri-
genous  muds - 900 pg  reported by Clarke3.

(ii) It is controlled by the texture of the sedi-
ments in that the fine-grained scdimentc.,  viz. silty
clays and clayey silts, have higher concentsations
than sands and silty sands. Even among the fine-
grained sediments, the sediments in the estuarine
region (between Cochin harbour entrance and
Arakutti) have relatively higher concentrations of



Station
No.

Depth Texture of
w sediment

Phosphorus,  pg/g

Total sample Silt -clay

Total sample

Iron Organic matter
% %

3:
Clayey sand 997 - 4.47 3.98
Clayey silt 805 -

12 Sand 520 :::j/
4-46
1.73

3:
Silty clay 365 1246 l-34 3.48

d o 811 1184 4.69 4.28

; 23
1285 1246 7.37
1053 - 5.58 -2.z. d o 1518 - 5.92

3 d o %

i:
d o 1232 1171 4T7 5.42
d o 867 1209 4.47 3.99

ii
Clayey sand

1::
899 3.68 2.67
- 5.64

3 0 Clayey silt - 55::;

‘::
d o

%
5.92 4::

Sand I.56 1.26

225
d o 279 O-89 0.60

Siltyd:lay
885 i271 4.02 3 *68

12 1022 527 5.14 4-58

1 :
Sand 440 . . .1308 2.01 2.79
Silty clay 1183 1196 6.36 4.64

1:
.Sand - 2.01 1.43
Clayey silt 1288 5.92

2 2

4:
Siltyd:lay “$1:

:::: 5.25 ;:g
1420 5.69 5.69

Clayey silt 1549 5.36 4-45

::
Sand-silt-clay

%
GO 5-47 4.57

d o 1165 9.61 4.57
1 3 Clayey silt 1679 1320 6-36 6.00

2:
Sand 291 2.01 1.07
Clayey sand 678 2-68 2.85

::
Silty clay 1208 4.69 5.12
Clayey silt 929 2.79 5.94

2 1 Silty clay 991 536 4.87
12 Silty sand 4 2 7 3.35 2.97

.I!
d o 675 4-58 2.97

Clayey silt 1263 -
2Tl

5.48

:‘z
Sand 303 - 1.96

d o 117 1203 o-45 0.19
3 1 Clayey silt

;:z 1<6
4.86

5 Sand I.11

1:
Silty sand 2: - 2.12 2.02
Sand

1% 986
0.33 I.32

1;
d o I.34

Silty sand 93 1054 O-89 322

I!
Sand

d o 130
8 6 2 4.28
- oT?9 0.65

::
Clayey sand 315 - l-34 I.66
Sand

2%
- 0.67

It
d o l-45 2;
d o 155 l-34 1101

5 d o l-56 1.13

ii
Clayey sand E - 2.23 I.55
Sand-silt-clay 650 -

4?0
3.12 3.64

Sandy silt 6.26 3.15

i-
Silty sand 155 3.02 1.60

ii0 483 - 4.35

Ii
WSd  clay 799 - 6.92 6<0- -

9 d o 149 ::z
O-65

2 Silty ‘sand 526 4.24 -
7 d o 46.5 3-24

: ::
291 6 9 4 2.90 IT9
495 - 4.02 3.98

‘t
Sand
Clayey sand :z

l-45 1.01
428 2.68 2.14

20 Sand 237 862 l-34 0.29

ii
Sandy silt

-i9
769 5.14 4-39

Sand - l-34 I.11
6 Silty sand 309 - 3.35 2.14

: 2 254 G O
3.24 I.48
2.24 1.38

TABLE l- CONCENTRATIONS OF Paos~no~us.  IRON AND ORGANIC MATTER ALONG WITH THE TEXTURE OF THE
SEDIMENTS AND DEPTH OF SAMPLING

MURTY & VEERAYYA: SEDIMENTS OF VEMBANAD LAKE

107



’ INDIAN J,  MAR. XI., VO‘L.  1, DECEM’BER  1972

TABLE 1 - CONCBNTRATION$’  OF PHOSPHORU.~,  IRON AND ORGANIC MATTER ALONG WITH THE TEXTURE OF THE
SEDIRIEHTS  AND DEPTH OF SAMPLING - Contd

Station
N o .

.

IX

2:
8 4

2
8 7

;
9 1

;3
.94

1::
1 0 3

:z

::;
1 0 8
1 0 9
1 1 0
111
113
1 1 4
1 1 6
1 1 7
1 1 8
1 1 9
1 2 0
121
1 2 6
1 2 7
1 2 8
1 2 9
131
1 3 2
1 3 4
135
1 3 6
1 3 7
1 3 8
1 4 0
141
1 4 2
1 4 3

it:
1 4 6
1 4 7
1 4 8
1 4 9
1 5 0
151
1 5 2
1 5 3

:::
1 5 6

::;:
1 5 9
1 6 0
161
1 6 2
1 6 3
1 6 4
165
1 6 6
1 6 7

Texture of
sediment

Silty sand
Sand

do
Silty sand
Sand

:,o
do
do
do
do

Silty sand
%&-silt-clay

do
Sand-silt-clay
Sand

do
do

Clayey silt
Clayey sand
silty clay
Sand-silt-clay
Silty sand
Clayey silt
Silty clay
CIayey  silt
Sand
Sand-silt-clay
Clayey silt
Silty clay
Sand-silt-clay

Claye$dt
Sand-silt-clay

do
do

Silty sand
Sand

do
d o
do
do
do
do
do
do
do
do
do
do
do
do
do
do
do
do
do
do
do
do
do

Sand-silt-clay

Si’tyd?d
do
do
do

Sand
Sandy silt

do
Silty sand

Total sample

6 5 0

1;:
5 4 2
1 1 8

,117
1 2 4
4 8 9\ 1 3 0
3 0 3

:97

%

8::
1 1 2

1:;
1 2 5 7

4 2 1

z9
7 1 2
9 4 2
8 7 3

1133
3 9 0
861
7 7 4
7 2 4

12
6 0 7
2 1 6
1 3 0
3 1 9
3 1 5
2 3 5
149
135
1 3 0
148
143
1 3 0
105

6”:
7 4 9

9 3
161
1 3 0
1 8 5
200
1 9 2
1 2 4
1 5 4
241
1 0 0
3 0 3
2 1 6
1 3 8
5 8 8
4 8 9
2 4 7

22
1 2 4
1 1 2
1 4 3
2 7 8
1 0 5

Silt-clay

P53
-

973
1159

8 6 8
-
-

651

E
7 5 0

204

32

Ei
2 7 9

1202
-
-
-

179
1 4 2
155
155
-
-
-.
-’
-
-
-
-
-
-
-
-
-
-
-

229
5 2 7
-

-
-
9 7 3
9 8 5
-
-
-
-
- -
-
-
-
-

390
4 6 5
-
- 1,
-
-

Phosphorus, pg/g Total sample
*

Iron

%

5.58
O-67

3T4’
o-22
0.45
L

178
2.01
0.56
0 . 2 2
3,35
1.56
O-67
4.58
0 . 6 7

E

2
5:47
4 . 4 7
6.26
6.26
6 . 7 0
0.89
5.81
6.26
6.48
6,03
5-58
t*‘d:

0.45
3.13

373
0.67
O-89
l-34
2.34
0.33

G5
I.56
l-11
5.85
0.67
0.78

::z
2.01
0 . 6 7
0.45
l-12
O-67
0.89
O-78
l-56

6;3
4 . 5 8
3.35
4.91
4.47
4 . 1 3
0 . 7 8
0 . 5 6
5.92
1.78

Orgainc matter

%

2.08
1 a96
1.07
1.73
O-18
Q-25
0.24
O-89
l-07
i.31
0.12
0.07
2.58
0.89
2.38
3-38
l-43
1.48
0.47
4.56  \
2.70
4-58
3.21
3.48
3.76
4.93
4-99
1.18
5.97
4.34
3.86

56::
5.67
4.66
3.33
3-12
3.45
0 6 2
O-29
0 . 6 2
1.29
0.41
0.41
0 . 2 6
o-59
O-83
o-41
4 . 2 8
O-36
0.71
0.65
0.41
0.71
0.15

oT3
0.06
0.01
0.59
O-83
0.71

2<8
2.08
2-38
1.79
2 . 3 7
0.41
249
2;91
l-54
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TABLE l- CONCENTRATIONS OF PHOSPHORUS. IRON AND ORGANIC MATTER ALONG WITH  THE TEXTURE OF THE
SEDIMENTS END  DEPTH  OF SAMPLING - Contd

Station
No.

,
Depth

(W

1 6 8
1 6 9
1 7 0
1 7 1
1 7 2
1 7 3
1 7 4
1 7 5
1 7 6
1 7 7
1 7 8

:3
1 8 1

:z
i84
1 8 5

:ti
1 8 9
iG1

:;;
1 9 6
1 9 7

:zt

E
202
2 0 3

;;

2 0 7
2 0 8
2 0 9
2 1 0
2 1 1
2 1 2
2 1 3

if:
2 1 6
2 1 7
2 1 9
2 2 0
2 2 1
2 2 2
2 2 3
2 2 4
2 2 6
2 2 7
228 .
2 2 9
2 3 0
2 3 1
2 3 2
2 3 6
2 3 7
2 3 8
2 3 9
2 4 0
2 4 1
2 4 2
2 4 3
2 4 4

. %
2 4 6
2 4 7
2 4 8

1 0

::
6
5

:2
1 6
1 8

2 4

;
6

8

Texture of
sediment

Silty sand
do
do

Sand
d0

Sandy silt

siltyd?nd
Sand
Silty sand

do
do

Sand
do
do

Siltyd?d
do
do

Sand
Silty sand

do
Clayey silt
Sandy silt
Silty sand
Sand
do

Silty sand
do
do

Sandy silt
Sand
Silty sand
Sandy silt
Clayey silt
Silty sand

do
Sand

do
do
do

Sand-silt-clay
Clayey silt
Silty sand

do
Sand
Sandy silt
Sand-silt-clay
Silty sand

d o
do

Silty clay
Sandy silt

do
do

Clayey silt
do
do

Siltv sand
Sank
do
do
do
do

Silty sand
Clayey silt
Sand-silt-clay
Sandy silt
Sand
do
do
do

Total sample

2 4 7
2 6 6
1 6 5

. 115
1 0 5
2 9 1
400
427
3 4 7
2 9 1
1 2 4

E
2 4 1
3 4 7
254
2 7 8
2 0 4
2 1 6
1 4 9

E
3 6 5
5 0 1
4 8 9

3 7

:z

495
1 5 2
2 4 1
3 6 5
2 9 1
2 4 1
2 4 1
2 2 3
1 6 7

1 4 3
3 7 1
1 4 9
2 4 1
2 5 4

t;:
3 4 2
3 1 5
1 8 0
7 4 9
499
5 1 4
6 1 9
427
6 7 5
8 0 5

::: .
1 7 9
1 3 0

‘2;

iii

k%

‘2’::
3 4 8
1 2 4

Phosphorus, pg/g
- - -

Silt-clay

3 3 4
483
1 4 8
3 7 8

---
118
2 7 9
3 5 3
7 8 7

427

378
4 7 1
427

-

%

z
3 1 0
7 3 8
-
-
-
-

341

:;4

i41

33:

:;:
2 3 5
1 8 2
-

9 4 8
-
-
-
-

291
8 3 7

~ Total sample

Iron Organic matter
% %

2 . 2 3

~-7,~
0:89
0.89
4.24 .
0.89
3 . 7 9
3 . 6 8
2 . 2 3
1 . 1 2

1;3
1 . 3 4
1.89
4.92
2 . 0 1
2.68
0.53
1 . 5 6
2 . 6 8
2.01

656
7.15
1.56
1 . 6 7
-

1.23
1.78
5 . 2 5
6.14
4.24 ‘,
2.46
2.46
2.12
1.56
7.82 :
5.14
5.92
1 . 7 8
3.24
3 . 9 1
6 . 4 8
5.36
4-69
2.90

“7:::

527
5.69
4.69
8 . 2 6
7.59
3.50
0.67
0.89
0.67
0 . 4 5
3.2k
1.78
5.81
6.70
5.47
i-23
1 . 6 7
1.78
1 . 1 1

1.96
2 . 2 7
1 . 8 6
0 . 7 1
0.89
2 . 6 1
2 . 8 5
3 . 0 3

::zi
1 . 6 9
1.72
1.07
0.77
1.07
2 . 5 5
1 . 9 1

4:::
1 . 3 1
1 . 9 1
1.72
4.11
2.97
2.02
0 . 7 1
1 . 4 3
1 . 7 8
1 . 9 6
1 . 9 6

:::
2 . 3 5
3.03
2.08
1 . 7 8
2.08
1.11
1.43

G2
2 . 9 1
2 . 9 1
2.49

EZ
2.62
3 . 3 3
2.08

;::
3*33
3.38
2.79
2.85

3zo

Z:E
0.18
0.68
0.97
0.24
1.60
1 . 8 7
-

6.19
3 . 2 1
2 . 4 3
1.66
2 . 3 2
1 . 7 2

.
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Fig. 1 - Distribution of phosphorus in sediments on total sample basis [Values indicate P cont.  in pg/g]
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Fig. 2 - Distribution of phosphorus in the silt-clay fraction of the sediments [Values indicate P cow.  in pg/g]
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phosphorus than their counterparts in the southern
end of the lake.

(iii) A study of  the phosphorus content in the total
sample and in the silt-clav fraction of the sedi-
ments indicates that it is, h general, concentrated
more in the silt-clay fraction of the sediments.
Further it clearly shows a decreasing trend from the
&uarine  region to the south.

(iv) The phosphorus content shows a positive
correlation with both organic matter and total iron
contents of the sediments (Figs. 3 and 4). Rela-
tively it has a stronger relationship .with  organic
matter than with total iron.

In the bottom muds, phosphorus is considered
to be present in the following forms: (i) as inter-
stitial phosphate; (ii) as adsorbed phosphate; and
(iii) as phosphate bound in some insoluble inorganic
or organic compounds. In the last category is
included the phosphate representing detrital phos-
phate minerals like apatite, monazite, xenotime, etc.
The total phosphorus content of the sediments which
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includes all the forms of phosphorus mentioned
above is governed by the hydrobiological features
of the overlying iyater?  and the texture and minera-
logical composition of the sediments. According to
Rochforde,  in a normal estuarine system, total phos-
phates will be at the maximum in both freshwater
and marine zones although their derivation in
these zones is quite different.

Our knowledge of the hydrographical features
of the lake is mainly derived from earlier works4d.
These studies indicate that from January to April/
May, stable marine conditions exist in the estuarine
area (between Cochin harbour entrance and .Ara-
kutti) with practically no vertical gradients in the
various parameters like salinity, temperature, oxy-
gen, etc. In the rest of the lake, there is a progreG
sive increase in the salinity of the waters both at
the surface and the bottom, month to month, from
January to April/May changing the conditions from
freshwater cm  January) to marine even at the
southern end of the lake. By April/May complete

.
�..

. l .

.
.

1 2 3 4 5

O R G A N I C  M A T T E R  iN %

6

Fig. 3 - Relationship betweep  phosphorus and organic matter  content of sediments
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Fig. 4 - Relationship between phosphorus and total iron content of. sedimenta

mixing takes place. With the onset of the mon-
soon in May/ June, in the estuarine region, freshwater
to brackish water conditions exist at the surface
while marine conditions continue to prevail at the
bottom with cold and dense high salinity waters
with low oxygen and hiih nutrient content being
present. In the rest of the lake, freshwater con-
ditions exist even at the bottom. With the ter-
mination of the monsoon season in October and the
decrease of the freshwater flow, marine conditions
begin to develop quickly in the estuarine part even
at the surface and slowly in the rest of the lake. It
may be mentioned here that the sediments lying
underneath were in contact with oxygenated waters
only. In regard to the phosphate content of the
waters, a comparison of .the phosphate content of
the waters in the estuarine region@  with the phos-
phate content of the waters in the rest of the lake
(Murty, P. S., unpublished data) has indicated that,
in general, the waters in the estuarine region have
relatively higher concentrations of phosphorus,
both organic as well as inorganic phosphorus,
than the waters in the rest. of the lake through-
out the year. Further, the contents of organic as
as well as inorganic phosphorus of the bottom
waters WM0, in general, higher than those
of the surface waters and the organic phosphorus

content of the waters waj  always much higher than
the inorganic phosphate content. Hydrographic
studies have further shown that there does not exist
any direct relationship between the inorganic phos-
phoruj content of the lake waters and the fresh-
water discharge. Productivity studies in the estua-
rine area indicated that phytoplankton produc-
tion was uniform throughout the year and it far
exceeded the zooplankton production7 .

Texturally, the sediments having considerable
spread in the lake fall under four categories, viz. I

sands, silty, sands, silty clays and clayey silts. i
In the southern half of the lake (south of Vaikam),
sands are confined  to the western margin of _

1

the lake as a narrow band running almost
j

all along the length of the lake. In the northern !
half, starting from a little south of the lttupuzha
river mouth, sands constitute the dominant sedi-
ment unit up to the southern end of Kumbalam Is-
land. They also occupy all the subsidiary channels.
In contrast to such distribution of sands, silty sands
occupy a greater part of the southern half of the
lake and have a restricted spreading in the northern
half of the lake. Silty clays are mostly confined
to the channels on either side of Willingdon  Island
in assoCiation  with the clayey silts while the clayey
silts have considerable spreading in the southern

1iS
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end of the lakel.  Mineralogical studies carlied  out
011  the sands of Pamba river which joins the lake
at its southern end8 (not shown in the location map1
and the sands of the Muvattipuzha and Ittupuzha
rivers (Murty, P. S. N., unpublished data) indicate
that the only phosphate-bearing mineral present
in them is monazite and that too in very minute
quantities.

Fig. 1 gives the area1 distribution of phosphorus
in the sediments of the lake on the total sample
basis. The figure shows that (i) concentrations
of phosphorus in the range of 1000-1500 yg/g  are
confinsd  to the channels on either side of Willing-
don Island, the western part of the channel south
of Willingdon Island (between  Kumbalam Island
and Arakutti) and the subsidiary channel east of
Kumbalangi; (ii) concentrations in the range of  750-
1000 pg/g  occur in the three areas mentioned under
(i) and also at the southern exd of the lake in a small
area; (iii) concentrations in the range of 500-750
pg/g  occur in a large area at the southern end of
the lake and sporadically at a number of places
in isolated small patches; and (iv) concentrations
in the ranges of 250-500 and O-250 pglg  occupy
(a) a greater part of the southern half of the lake,
(b) the area between the river mouth of Ittupuzha
and the southern end of Kumbalam Island, (c) all
the subsidiary channels (other than the channel east
of Kumbalangi), and (d) the channels of the rivers
Ittupuzha and Muvattipuzha. With minor devia-
tions here and there, by and large, the areas charac-
terized by the highe.r  concentrations of phosphorus
are the areas covered by fine-grained  sediments,

namely  silty clays or clayey silts,  and the areas
characterized by lower concentrations by silty sands
and sands. It may be mentioned here that the last
two range.s  of contintrations  (O-250 and 250-500
pg/g)  are mostly associated with the sands and silty
sands and the  higher ranges of concentrations with
the fine-grained sediments. Thus there is a
relationship between the phosphorus  content and
the texture of the sediments in thLt  there is an
increase of phosphorus content with the decrease
of the median diameter. Further, all the areas
characterized by higher and lower  concentra-
tions of phosphorus ate correspondingly richer and
poorer.in  their organic matter content. Thus  there
exists a close rebtionship between lhe  phosphorus.
content and the organic matter content of the stdi-
ments indicating that organic phosphorus represents
an important fraction of the total phosphorus in the
sediments. The good correlation between phospho-
rus and organic matter shown in Fig. 3 lends
support to this idea. Besides this combination,
phosphorus also shows a good correlation with the
total iron content of the sediments (Fig. 4) shcwing
thereby that iron phosphate compounds also form
an important fraction of total phosphorl;s  of the
sediments. El Wakeel and Wahby’ have reported
similar xelationship  of phosphorus with both organic.
matter and total iron in the sediments of Lake Man-
za.lah  , Egypt.

Fig. 2 gives the areal  distribution of phosphorus.
in the silt-clay fraction of sediments. Fig. 2 and
the data given in Table 1 clearly indicate that, in
general, phosphorus is concentrated more in the

Station
No.

TABLE 2- CONCENTRATIONS OF  PHOSPHORUS IN THE ADJAC~~NT  SHELF SEDZMENTS

D e p t h Location Texture of
V4 sediment

Phosphorus, pg/g
- - -____

Total sample Silklay

OFF CRANGANNORE

671

670

669

668

667

666

1 3 N. Lat. lO”17’ Silty clay 1270 730
E. Long. 76”OO

14 N. Lat. lO”17.1’ Silty sand 990 1050
E.  Long.  75O58.3’

17 N. Lat. lO”16.2’ d0 578 1193
E. Long. 75‘53.8’

23 N. ,I,at. lO”15.4 do 964 773
E. Long. 75O49.1’

32 N. Lat. 10”14*5’ do 318 1111
E. Long. 75O43.7’

46 N. Lat. lO”135’ do 453 1042 i
E. Long. 75O39.0’

673 9

672 10

674 20

675 27

676 29

677 85

678 250

679 370

OFF AMBALAPUZHA

N. Lat. 9”21*5’
E. Lone. 76Y8.5
N. La;.”  9’20.7’
k. Long. 76O16.6
N. Lat. 9O18.6’
E. Long. 76”ll.S’
N. Lat. 9O16.8

Clayey silt

Silty clay

Silty sand

do
E. Long. 76O06.6’
N. Lat. 9O14.9
E. Long. 76~02.2
N. Lat. 9”ll.O

do

do

do

do

1674 1349

1141 1137

773 1179

295 803

240 686

1121 1092

- 970

- 1265
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silt-clay fraction of the sediments than in the total
sample. Analyses carried out in the clay fraction
alone of a few samples taken from the different
parts of the lake have yielded only values of the
order of 20-25%  of the concentrations noticed in the
-silt-clay fraction suggesting that. the major portion _
of the phosphorus is Stored up‘only in the silt frac-
tion. Jittslo concluded that silts are capable of
adsorbing very large quantities of phosphate and
that in the natural state they seldom approach satu-
ration with phosphate. While silt is no doubt the
carrier of phosphate in the present case, it is very
unlikely that it is associate’d  with the sediments m
any large measure in the adsorbed form; the high
organic matter content of the sediments.will  have
a masking effect and prevent the silt particles
from adsorbing phosphorus; The conspicuously low
values oi  phosphorus obtained in the sediments of
the river channels Ittupuzha and Muvattipuzha
and in the vicinity of their mouths, the generally
low order of values found in the southern half of
the lake and also at its southern end, where major
rivers. like Pamba and Manimala  join the lake, the
decreasing trend distinctly observed in the values
Qf  phosph.orus  in the silt-clay fraction from north
to south and the association of phosphorus with the
organic content of the sediments - all these observa-
tions indicate that the distribution of phosphorus
in the lake sediments is to a considerable extent
influenced by the marine environment. Thus the
differences found in the concentrations of phosphorus
between the sediments in the estuarine region and
the sediments in the rest of the lake may be due
largely to the differences in the hydrobiological
features of the lake waters and to the differences
in the textural characteristics of the sediments.
The high concentrations of total phosphorus and
organic carbon reported in the organic detritus
,of the estuarine region throughout the year by
Qasim  and Sankaranarayananll  supports this con-
clusion. While, no doubt, the contribution of
phosphorus from land (in any form of phosphorus)
to the lake may not be considerable, only further
studies on the fractionation of different forms of
phosphorus in the sediments may reveal the relative
contributions made from the different sources.

Table 2 gives the values of total phosphorus de-
termined in the sediments of the adjacent shelf
region collected along two sections normal to the
coast, viz. off Crangannore and off Ambalapuzha.
The values given in the table are on carbonate-free
basis and the values reported under silt-clay fraction
are based on the values reported by Murty et aLf2

with carbonate. An analysis of the data shows that
as in the case of the lake sediments, in the shelf
sediments also, the fine-grained sediments, viz. silty
clays or clayey silts, have higher concentrations of
phosphorus than the. silty sands and phosphorus
is concentrated more-  in the silt-clay fraction. A
comparison of the phosphate &lue$  in the lake sedi-
ments with those in the shelf sediments indicate
that the sediments in the estuarine region compare
favourably with the fine-grained sediments in the
inner shelf region (below 20 fathoms), both on the
total sample basis as well as on the silt-clay fraction
basis. While this is so with the estuarine sedi-
ments, phosphorus content of the sediments in other
parts of the lake compare favourablysnly  with the
low values of phosphorus obtained in the outer shelf
sediments on a total sample basis while on the silt-
clay fraction basis, their values are far below the
values obtained in the sediments of the shelf region
in general. The high concentrations of phosphorus
associated with the silt-clay fraction of the shelf
sediments and the conspicuously low values of phos-
phorus found in the same fraction of the lake sed -
ments (except the estuarine region) indicate that
within the shelf region enrichment of phosphorus
is taking place only in the silt-clay fraction.
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