














































































































































































Table 25. Monthly variation in Suspended load (g/l) at the study sites during Sept '94- Aug.'95

_. L
MonthslSept 94
Stations

1
2
3
4
5
6
7
8
9
10
11
12

0 54
1.56
1.58
1.59
1 63
1 61
1.66
1 61
1 68
1 71
1 87
1.86

I !
Oct. Nov. Dec.

i I
0 78 | 0.32
0 79 I 0.36
0 81 | 0.38
0 83 j 0.35
0 84
0 87
0 82
0 80
0 91
088
0 96
0 97

0.58
,0 .39

0.31

r 0.80
J_ 0.81

0.86
0.85

*" 0.87
0.89
0.84

0.36 | 0.85
0.38

L 0 .52
0.56
0.58

r 0.80
0.98 I
0.97 "
0.96 I

lJan.-95

r 0.51
I 0.54

0.56
0 57

Feb ' March

0.62
0.63
0.62
0.61

*~0.46
0.44
0.45
0.48

0.59 7 0.64 i 0.49
0.50 i 0.66
0.55 7 0.68

, 0.46 i 0.69
f 0.47 7 0.75

0.72 0.79
0.79 7 0.81
0.78 0.82

U ... . |

10.52
0.50

,0 .51
0.49
0.66
0.64

1
April T May

1
0 39
0 38
0 39
0 34
0 35
0 39
0 41
0 4 4
046
0 52

0.41
0.44
0.40

I 0.41
0.44
0.45
0.42
0.47

• 0.48
0.53

0 53 T 0 58
0 58 ! 0.61

Table 26 Monthly variation in V.E.C at the studv sites during Sept. "94- Aug.'95

MonthsJSept 94
Stations

1
2
3
4
5
6
7
8
9
10
11
12

018
0.16
014
0.19 1
0.14
0.13
0.11
0.10
0.13
0.18
0.19
0 1 6

Oct^J

011
010
014
0 09
0 1 2
010
0 08 ,
010
011
0 09
012
011

Nov.

0.14 I
0.12 1
0.10
0.11
0.15
0.11 1
0.14
0.09 1
0.03
0.11 n

0.10
0.13

Dec.

0.10 I
0.11 i

0.10
0.09
0.08
0.10
0.12
0.11
0.14
0.10
0.11
0.09

!

Jan.-95

0.09

Feb

0.10
0.08 | 0.11
0.07 j 0.09
0.08 j
0.09
0.10
0.09
0.14
0.15
0.12
0.11
0.13 ^

0.14
0.11
0.10
0.09
0.08
0.06
0.09
0.10
0.10

March

0.08
0.04
0.06
0.07
0.04
0.08
0.09
0 06
0.07
0.08
0.08
0.10

April

0 06
0.07
0.08
0 09
010
011
0 09
0 09
0 08
0 09
0 08
010

May_

0.09
0.08
0.06
0.07
0.08
0.09
0.10
0.11
0.09
0.08
0.07
0.09

June

1 20
1.22
1.21

11.14
1.18
1.11
1 19
1.23
1.21
1.11 j
1.05
1.04

June

0.08
0.07
0.09
0.05
0.04
0.08
0.08 ,
0.06
0.09
0.07
0.09
0.10

July ! Aug.

1 82
1 83
1 79
1 85
1 83
1 76
1 74
1 79
1 88
1 81
170

i 1 69

July .

0.18
019
015
018
017
019" 1

018
0 21
0 20
014
016 I
0 24

0.95
0.99

h 0 .91
0.96

Po.93
0.94
0.89
0.90
0.81
0.84
0.74

L0.73

0.16
0.18
0.20
0.23
0.16
0.17
0.19
0.14
0.16
0.11
0.14
0.18

Mean

*" 0 73
0.83
0.83

,_ 0-83
0.86
0.84
0.83
0.84
0.86"

I 0.92
0.93
0.95

.Mean

L °-11
0.11
0.11
0 1 2
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.13



Table 26A. Analysis of variance ( ANOVA ) values for water
V.E.C between the seasons and stations

Source of variation Degrees of Sum of Mean F value
freedom squares square

Between seasons 2 0.15 0.08 12.50'

Between stations 11 0.18 0.02 3.13*

Residuals 22 0.14 0.0064

Total: 35 0.47

Table 27A. Analysis of variance ( ANOVA ) values for water
PO4 - P between the seasons and stations

Source of variation Degrees of sum of Mean F value
freedom squares square

Between seasons 2 9.12 0.83 3.46**

Between stations 11 9.69 4.85 20.21**

Residuals 22 5.30 0.24

Total: 35 24.11

* P < 0.05 (significant at 5%level) * * P < 0.01 (significant at 1 %)



Table 27. Monthly variation in Phosohate (ug at/f) at the study sites during Sept. '94- Aug.'95

Months(Sept 94
Stations

1
2
3
4
5
6
7
8
9
10
11
12

6.38
6.57
6.92
6.60
6.63

_J_
Oct. j_Nov.

. I
811
816
8 24
8 36
8 28

6.48 J_814
6.52
6.46
6.48
6.41 i
6.39 1
6.22 _,

819
8 09
8 04

5.12
5.18

r 5.24 "
5.21

1 5.14
,_ 5-19 _

5.12
5.14
5.19

8 1 2 J 5.22
798
7 91

Dec. iJan.-95t Feb. ^Aarch

2.36
2.38
2.39
2.72

r 2.54
L 2.38 _

2.44
2.46

; j

4.77 T 1.39 i 5.16
4.79

r 4.83
,_ 4.94
• 4.71

i 1.37 4.92
1.42 T4.99

u 1.41
1.46

^ 4.86 _i 1.44
4.81 | 1.38

i 4.76 ! 1.33
2.16 ! 4.54 | 1.39
2.17

5.09 ! 2.08
5.05

i

4 52
4.44

2.10 i 4.49

r T
_ i .

5.11
5.03

,_5.08
5.11
4.92
4.96

I 138 [_4.97
I 1.20 j 4.63
i 1.16 j_4.69

L . i ^

April f~ May
I

344
3 43
346
3 47
3.48

r 1.88
1.86
1.89
1.81

r 1.85
3 49 J_ 1.84
3 28
3 41
3 36
3 37
3 39
3 21

1.83
I 1.81

1.79
1.76
1 74

I 1.65

Table 28. Monthly variaton in Nitrate (ug at/I) at the study sites during Sept. '94- Aug.'95

Months §ept 94|
Stations

1
2
3
4
5
6
7
8
9
10
11
12

4.70
5.20 ,
4.70
5.20
5.80 J
5.20
3.50
2.90
4.70
5.80
5.20
5.80

Oct.

9.40
8 20
7 60
10.00
10.58 1
11.17
8 82
8 20
7 60
7 05
7 64
588

Nov.

11.17 ^
10.20
11.17
10.58
10.50
11.17
10.58
10.00
9.40
8.23 j
8.82 I
9.41

Dec.

9.40
11.17 j
8.82
8.23
7.05 1
6.47
10.58
9.41
8.23
7.05
6.47
8.23

Jan. -95

12.35
I 10.58 j
' 9.41 1

8.82
8.82
7.00
9.41
10.00 i
9.41
8.23 j
7.05
11.76

r Feb.

10.58
11.17

\ 10.58
8.23

March

11.17
8.82
9.41
11.17

9.41 | 12.35
11.16 j 12.94
10.58
11.76
12.35
11.76
11.17
10.58

10.58
9.41
8.82
9.41
10.00
11.17

April

10.58
12.35
11.76 1

10.58
11.17
11.76
11.17
11.17
12.35
10.58
11.76
10.58

May

12.35

u. 1 0 - 5 8

11.76
11.17
10.58
9.41
10.58
10.00
11.17
10.58
8.82
9.41

June

5.33
5.22
5.26

i 5.29
5.30

I 5.24
5.36
5.31
5.28
5.24

15.11
5.16

June

5.20
2.90
3.28
5.20
3.58
4.70
4.11
3.58
5.20
4.70
2.90 I
4.11

July

9 81
946
9 47
9 49

I 9 42
936
9 32
9 41

r 9 39
9 38

Aug. Mean
_̂ 1

4.11 T 4 82
4.18
4.19

4.79
4.86

. 4.29 ! 4.89
4.14 I 4.83

u 4.19 I 4 81
4.10 T 4.79
4.06
4.25
4.14

9 31 T3.92
9 29 J_3.87

July

5 20
2.90
411
5 20
4 70 1
3 52
3 52
2.90
4 70
4 70
5 20
4 70

Aug.

7.64
7.05 J
7.64
7.05
8.82 1
10.00
9.40
9.40
10.58
10.00 j
8.23
7.05

L 4.76
4.74
4.72
4.61
4.57

Mean

9.15
|_ 8.43

8.35
8.45
8.61
8.71
8.57
8.23
8.71
8.17
111
8.22



Table 29.
i

Months iSeot. 94
Stations

1
2
3
4
5
6
7
8
9
10
11
12

0 63
0.64
0.69
0.64
0.66 ;
0.67
0.68

' 0.69
0.67

• 0.66
0.64
0.60

Oct.

0 61
0 66
0 65
0 64
0 63
0 62
0 66
0 69
0 61
0 62
0 58
0 59

Table 30.

I
Months iSept. 94I
Stations

1
2
3
4
5
6
7
8
9
10
•M
12

• 54.60
58.90

| 52.10 ,
, 56.30 ,

_T55.30 "*"
' 55.10
, 54.10 '

53.20
• 54 40
1 52.10
• 50.80 >
, 51 30 i

Oct.

39.20
38.10
38.60
38.90
39.10
39.40
39.50
39.60
39.70
39.20
38.70
38.30

Monthly variation in

Nov.

0.42
0.46
0.47
0.49
0.48
0.43
0.42
0.40
0.44
0.41
0.40
0.41

Dec.

0.71
0.38
0.65
G.66
0.70
0.74
0 75
0.76
0.77
0.79
0.68
0.66

"^cnthlwariation in

Nov.

32.40
36.60
36.70
39.10
34 20
34.70
30.^0

j_29.70
26.30
27.40
27.20
28.40

r Dec.

' 44.30
46.30
42.10
40.80
44.60
42.30
44.30
4(3.80
47.80
49.60
53 20 •
36.30 '

Nitrite (ug at/I) at

Jan.-95

0.28
0.27
0.31
0.36
0.34
0.26
0.27
0.29
0.28
0.27
0.29
0.26

Silicate

Jan -95

23.10
29.40
27 20
26.30
23.30
23 60
29.40
29 30
27.60
29.40
23 20
24 10

. Feb.

0.54
0 56
0.59
0.58
0.59
0.63
0.66
0.61
0.60
0.53
0.52
0.51

the study

March

0 36
0.39
0.34
0.38
0.39
0 31
0.30
0 36
0.36
0 37
0.32
0.39

sites during Sept.

April

016
018
017
016
014
016
017
0 12
011
014
0.13
011

(ug at/I) at the study sites <

Feb.

33.10
28.70
26.30
34.20
31.20
33.30
33.80
39.10
36.70
32.40
30.80
26.30

March '

51.60
50.20
46.70
44.90
48.70
49 60
48.70
49.80
50.60
51.20
51.30 "
50.80

April

26.30
22.40
20.30
21.20
29.80
22.60
20.40
20.80
21.80
19.70
19.40
18.70

I
i

^ May

0.20
0.31
0.33

1 0 29
i 0.28

0.31
' 0.30
1 0.26

0.30
0.31

1 0.30
• 0.27

Junng Sept

> May
I

22.30
1 22.20
! 22.10
i 22.70
• 24.80

29 50
. 28.70

25 90
24.30

. 21.30
20.40

: 19 70

94- Aug.

June

0.79
0.78
0.74

u 0 . 7 6
0.79
0.78

""0.79
0.76
0.79
0.74
0.76
0 73

. '94- Au;

June

r81.60
34.30

L 39.10
34.70
34.60
30.20
33.30
34.70
32.60
32.00
33.50
30.60

95

July •

1 36
1 38
1 34
1 28
126 •
1 29
1 31
1 37
1 38
1 34
1 32
1 33

j.'95

Julv

112.40'
118.60'
117 50.
119 20!
114 70
110 60'
111 30
115 20
115.30
113.10!
111 90;
110.50'

Aug.

0.63
0.64
0.67
0.69
0.63
0.64
0.65
0.67
0.69
0.67
0.66
0.64

Aug.

63.60
63.80
69.40
64.30
65.60
65.80
65.90
66.30
62.40
63.80
67 40
68.90

Mean

0 57!
0 55I
0 58I
0 58J
0.57
0.57
0 58I
0.58
0 58

' 0.57
0.55
0.54

Mean

49.131
49.96
49.01
49 43
50.08

' 49 32
4915
50.03
49.21
48 85
48.57
^616



Table 28A. Analysis of variance ( ANOVA ) values for water
NO 3 -N between the seasons and stations

Source of variation Degrees of Sum of Mean
freedom squares square

F value

Between seasons

Between stations

Residuals

2

11

22

35

44.90

11.33

22.45

0.515

43.60**

1177.02 107.00 207.77'

Total: 1233.25

Table 29A. Analysis of variance ( ANOVA ) values for water
NO2 -N between the seasons and stations

Source of variation Degrees of Sum of Mean F value
freedom squares square

Between seasons 2

Between stations 11

Residuals 22

5.11

9.53

8.66

2.56

0.87

0.39

6.56*

2.23

Total: 35 23.30

P<0.05 (significant at 5%level) **P< 0.01 (significant at 1%)



Table 30A. Analysis of variance ( ANOVA ) values for water
SiO5 - Si between the seasons and stations

Source of variation Degrees of Sum of Mean F value
freedom squares square

Between seasons 2 3873.37 1936.69 18.88*

Between stations 11 220.80 20.73 0.20

Residuals 22 2257.02 102.59

Total: 35 6351.19

* p<0.05 (significant at 5%level) **P< 0.01 (significant at 1%)
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Table 39. Monthly variation in Sediment temperature (oC) at the study sites during Sept.'93-Aug-. '94

Months S e p t ' 9 3
St at i ons

1
2
3
4
5
6
7
8
9

10
11
12

25 .60
25.70
26.40
26.10
26,50
26.90
27.20
27.40
26.90
27,50
28,00
29.40

Oct ,

26 .70
2 6.30
27.R0
2 6.50
27-40
27.70
30 . 10
26.30
27.90
28.70
30.00
29.60

Nov.

24 .00
25 .00
25 .30
25 .50
25 ,10
25 ,30
25 ,30
23 .70
25 .10
26 .10
26 .70
27 .80

Dec,

23 .60
23,70
24 .40
24.30
25 .60
25.60
26 .10
22 .80
23 .50
25 .50
25 .70
27 .60

J a n ' 9 4

28 .10
28 ,40
26 .80
26.30
27 .40
27.80
27.20
27 .40
27 .80
27 .70
28 ,40
28 .60

Feb .

27 ,50
27.60
2 6,50
26,40
27 .10
27.30
27,00
27,10
27 .30
27.60
28.30
28.20

March

27 .80
27 .40
26 .60
27 ,40
27 .60
29 .80
28 .10
28 .30
28 .40
28 ,80
29 .30
29 .60

Apr i 1

26 .50
27 .30
27 .60
27 ,60
29 ,30
30 .40
29 .70
27 ,50
30 .00
31 ,00
31 .40
3 0 , 8 0

May

28 .40
28 .80
28 .80
28 ,50
30 .80
30 .90
30 .20
28 .70
29 .10
29 .40
29 .20
29 .40

June

26 .70
26 .50
27 ,20
26 .80
27 .40
27 .80
26 .30
26.50
27 .00
27 .50
27 .30
28 .80

J u l y

24 .70
24 .80
25 .50
25 .10
25 .60
25 .60
25 .80
23 ,00
24 .80
25 .60
26 .40
27 .60

Aug.

24 .60
25 .50
26 ,20
25 .50
26 .40
25 .90
26 ,00
28 ,70
25 ,10
25 .30
25 .50
26 .40

"means

2 6 . 18
26 ,42
2 6 , 5 8
2 6 , 3 3
27 ,18
2 7 , 5 8
27 ,42
2 6 . 4 5
2 6 . 9 1
27 .56
2 8 . 0 2
2 8 . 6 5

Table 40. Monthly variation in Sediment pH at the study sites during Sept.'93-Aug,'94

7.19
7.21

10
06

Months Sept'93 Oct. Nov. Dec, Jan'94 Feh, March April
Stat ions

1 7.34 7.54 7.36 7.47 7.36
2 7.04 7.43 6.93 7.02 7,06
3 7.53 7.69 6.88 6.95 7.10
4 7.22 7.57 7.04 7.15 7.10
5 7.28 7.44 6.69 8.36 7.91
6 7.03 7.22 6.98 6.79 7.04
7 7.22 8,58 7.61 6.03 7.01
8 8,54 7.04 7.54 7.66
9 8.50 7.01 7.24 6.97
10 9.10 8.51 7.43 6.81
11 7,29 8.81 7.71 7.27
12 7.37 7.03 7.64 7.62

7.51
7,06
6.92
7.04
7.51 7.94

7
7
7
7.
7.
7.
7,
7,
7,
7,
7,

38
09
16
09
84
28
06
48
12
91
28

7
7
7.12

06
12

7
7
7.16
7.11
7.34
7.81
8.08

7
7
7
7
7.
7
7
7.
7,
7.
7,

08
18
21
22
01
11
21
08
09
92
51

May

7,10
7,21
7.12
7,42
7.51
7.24
7.43
7.64
7.53

8,11

7.72
7.83
8.01

June

7.31
7,54
7.21

91
54
10
52
81
82
94

8.04
8.14

7
7
7
7
7,
7,
7,

July Aug.

7.51

7.12
7.50
7.72
42
94

7
7
7,71
7
7

01
22

7.11
8.13

7.84
7.01 7.41

7.81
8.14
7.80
7.16
7.81
8,31
7,10
7,64
7.14
8.01

means

7.37
7,18
7.24
7.37
7
7
7

52
12
38

7,62
7.30
7.71
7.57
7.80



Table 41. Monthly variation in Sediment Organic matter (%) at the study sites during Sept. '93-Aug. '

Months Sept'93 Oct. Nov. Dec. Jan'94 Feb. March April May June July Aug. means
S t at ions

1
2
3
4
5
6
7
8
9

10
11
12

2.48
2.63
3.3 6
3.93
3.31
2,22
3.51
4.91
3.36
3.62
4,39
4,18

2.17
2.84
3.46
3.51
3.87
2.29
3,41
4,75
3.61
3.87
4.08
3.10

3,36
4.30
3.15
3,25
3.31
4,03
1.91
3.56
3,51
2.48
4.55
3,82

2.53
3.20
3,41
3. 93
4.03
1.96
3.62
4.70
3.25
3.56
4.60
3. 93

2.43
3,36
3.31
3.95
3. 93
2.12
3.46
4,75
3.20
3.65
4.44
3.77

2,9 9
3.20
3.25
2.99
3.51
1.86
3.62
4.70
3,36
3,41
4.44
3,77

2.53
3.36
2.99
4,03
3,67
2.84
3,15
4.75
3.25
2.63
4.65
3,67

2.63
3.31
3.05
3.87
4.03
2,74
3,51
4,70
3.31
2.84
4.29
3.7 2

2.68
3,36
2.84
3.89
3.62
2,63
3.05
4.65
3.20
2.74
4.55
3.72

3.05
3.15
3.05
4.18
3.62
3.3 6
3.10
4,7 5
.3.87
3.36
4.65
4.3 9

3.10
3.36
3.15
4,24
3.67
3,41
3.67
4,70
3,93
3.51
4.75
4.49

2.53
4,80
4.86
4,91
4.34
3,25
3.31
4,60
3.20
3.62
3.36
3.25

2.71
3,4 5
3,32
3,8 9
3.74
2.73
3.28
4.63
3.4 2
3.27
4.40
3.82

Table 42. Monthly variation in Sediment Organic carbon {%) at the study sites during Sept.'93-Aug.'

Months Sept'93 Oct. Nov. Dec. Jan'94 Feb. March April May June July Aug. means
Stat ions

1
2
3
4
5
6
7
8
9

10
11
12

1.44
1.53
1,95
2.28
1.92
1.29
2.04
2.85
1.95
2.10
2.55
2.43

1.26
1.65
2.01
2.04
2.25
1.74
1.98
2,76
1.98
2.25
2.37
1.80

1.44
1.89
1.95
1,92
2.34
1.11
2.07
2.79
1.83
2.04
2.64
2,22

1.47
1.86
1.98
2.28
2.34
1.14
2.10
2.73
1.89
2.07
2.67
2.28

1.41
1.95
1.92
2,28
2.28
1.23
2.01
2,76
1,86
2.10
2.58
2.19

1.74
1.86
1.89
1.74
2.04
1.08
2.16
2,73
1,95
1.98
2.58
2.19

1.47
1.95
1.74
2,34
2,13
1.6 5
1.83
2,76
1.89
1.53
2,70
2.13

1.53
1.92
1,77
2.25
2.34
1.59
2.04
2,73
1.92
1.65
2.49
2.16

1.55
1.95
1.65
2.25
2.10
1.53
1.77
2.70
1.86
1.59
2.64
2.16

1.77
1.83
1.77
2.43
2.15
1.95
1.80
2.76
2.25
1.9 5
2.70
2.55

1.80
1.95
1.83
2.46
2.13
1.98
2.13
2.73
2.28
2.04
2.76
2.61

1.47
2.79
2.82
2.85
2.52
1.89
1.92
2.67
1.86
2.10
1,95
1.89

1.53
1.93
1,94
2,26
2.21
1,5 2
1.99
2,7 5
1.96
1.95
2,55
2,22



Tahle 43 . Mont

Months Sept
Stat ions

1
2
3
X
5
6
7
a

in
11
12

Tahle 44,

13
33
3 2
19
34
30
38
42
29
38
22
39

.93

.80

.90
,10
.20
.50
.40
.50
.10
.10
,10
.90
,50

, Mont

Months Sept
Stat ions

1
2
3
4
5
6
7
8
9

10
11
12

79
52
46
58
74
79
76
82
79
72
79
81

.93

.73
,80
.50
.50
.70
.73
.88
.57
,73
.87
.16
.73

hly vari

Oct .

12.10
3 0,10
31.20
19.20
3 2,10
28,40
35.60
41.20
25.20
35,20
20,50
32.10

hly vari

Oct .

74.59
42.60
40. 86
66.88
71.73
71.26
7 9,73
66,88
82,57
71,73
50.30
82,57

at ion

Nov.

12.70
30.40
36.10
15.70
42.00
31.10
38,20
42.50
31.20
38.00
22.00
3 8,30

at ion

Nov .

73.80
43.72
40,86
63.15
71.42
63.42
62.58
66.30
40.00
71.74
49.72
74.70

in Sediment mo

Dec,

12.50
31 .00
35.10
16,60
41.90
31.10
40.00
42.10
30.10
38,10
22.10
37.10

in Sand

Dec .

64.88
3 8,29
38.86
59.16
69.40
71.16
69.40
49.72
58.50
49.25
73.85
64.02

Jan'94

12.80
31.00
34.10
16.70
41.50
32.10
41.10
41,10
35.10
3 6.10
23.20
3 8.20

(£) at

Jan'94

71.73
43.44
4 6.50
64,30
72.87
71,73
71.16
52,80
76.88
66.88
27.24
79.73

isture

Feb.

11.90
3 2,10
33,80
17.90
38.10
29,30
3 9.10
41.50
29.10
37.50
23,00
3 8.10

the st

Feh.

71.75
42.60
40,00
64.08
71,26
71.73
70,00
56.30
7 9.73
66.88
31.44
33.15

(%) at

Mar ch

10.90
31.20
33,20
16.40
37.50
28.20
36,10
40.10
28.20
36.50
23.10
37.20

udy sit

March

43.44
40,86
14.29
82.57
28.18
66,88
26,30
23,71
20,89
69.72
59.45
29,18

the s

Apr

10.
30.
30.
16.
35.
27.
40.
38.
27.
36.
22.
36,

t udy

il

70
30
90
50
60
70
10
90
20
60
70
20

es during

Apr

48.
35.
30.
76.
30.
64.
27.
24.
23.
62.
53.
30.

il

32
75
87
88
13
88
44
04
18
58
58
02

sites

May

10.20
3 0.10
15.90
34,20
34,70
26,20
3 9.50
3 5.50
26.90
34.20
21.20
35,40

Sept ,

May

71.16
29,16
25.44
74,70
23,7 2
58.50
19.45
18,02
22.31
50.87
54.01
22.58

during

June

12.20
32.30
31,50
18,20
36.50
27.90
41.90
3 9.50
27.20
3 6.50
22.90
3 6,40

'93-Aug.

June

40,86
31.44
20.89
81.73
23.18
71.26
20.89
23.71
23.75
24.70
52.80
30.87

Sept .

July

13.20
33,50
31.90
17,20
37.90
28.50
41,80
40.20
28.40
37.40
23.50
36.50

'94

July

49.72
23,7 5
2 6.34
82.57
30,87
30.87
74.70
74,59
27,55
27.88
59.45
33.15

93-Aug

Aug,

13.20
32.30
31 .50
18.20
37,20
27.20
41.90
41.00
29.14
3 7.50
24.70
3 6.50

Aug,

56.30
18,02
30.30
82.57
82.57
79,83
82.5 7
82.57
27.44
79.73
63.15
26,32

. '94

"means

12.
31.
31.
18,
37.
29,
39,
40,
28,
36.
22.
36.

18
52
44
83
46
01
48
48
90
81
6 5
79

"mean"

62.
36,
33,
71.
54.
6R,
56.
51.
46.
59,
54.
49.

19
87
48
42
17
77
76
77
88
57
51
00
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Table 47. Monthly variation

j _
Months Sept. 94
Stations

1
2
3
4
5
6
7
8
9
10
11
12

Table

Month

i 25.90
i 25.80
F25.90
]_26.00
r 26.20

26.50 ,
26.80

! 27.20
I 26.90
| 27.30

-

4

S

27.50
u28.50

Oct.

26.S0
26.40
27.50
27.20
27.40
27.20
28.20
27.50
27.90
28.40
28.30
28.20

B. Month iy variation

Sept. 94
Stations

1
2
3
4
5
6
7
8
9

10
11
12

7 64
7.14
7.58
7 21 ,
7.39
7.00
7.48
7.99
8.20 ,
8.70 i
8.20 ,
7.90 !

Oct.

8.10
8.20
7 90
7 60
7 50
7 21
7.90
7 02
7 51
8 23
8.45
7 1 4

in Sediment temperature

Nov.

24.50
25.30
25.50
25.70
25.80
26.00
26.10
25.20
25.50
25.80
25.90
26.50

Dec.

24.00
23.90
23.80
24.20
24.30
24.70
24.90
26.00
23.40
23.90
21.10
24.10

in Sediment pH

Nov.

7.65
7.01
7.00
7.15
7.20
7.01
7.50
7.80
7.21
7.68
7.90 •
7.69

Dec. •

7.55
7.67
7.02
7.20
7.98
7.10
7.20
7.65
7.25
7.30
7.30
7.65

Jan -95

23 20
23.40
27.90
27.40
27.20
23.10
27.80
27.50
27.20
27.90 •
23.00
23.20

(°C) at the study

Feb.

28.00
28.40
27.70
27.30
28.20
28.10
28.30
28.40
28.20
28.60
28.20
28.10

at the studv sites

Jan.-95.

7.40
7.16
7.25
7.26 •
7.81 •
7.15
7.11 '
7.16
7.10
7.12
7.20
7.45 •

Feb.

7.50
7.19
7.17
7.29
7.71
7.30
7.06
7.94
7.20
7.75
7.30
7.35

March

27.90
28.30
27.90
27.80
28.20
28.70
28.90
28.20
28.10
28.00 :

28.20
28.70

sites during Sept. '94- Aug.

April

27.60
27.80
27.60
25.10
28.50
29.20
29.70
29.60
29.10
29.80
29.40
29.00

Mav

28.20
29.80
29.90
29.10
29.80
29.60
29.90
28.30
29.40
27.00
28.30
29.50

during Sept'94-Aug.'95

March

7.29
7.21
7.10 i
7.16
7.33
7.1S
7.28
7.36
7.10
7.25
7.S5 •
7.18

April '
I

7 00 "I
711 '
7 28
718 ,
7 1 2 •
7 23 •
7 35
7 58 i
7 38
7 85 ,
7 87
711 !

May

7.00
7.28
7.26
7.35
7.65
7.65
7.58
7.78
7.75 |
7.98
7 97
7 8 0

June

26.60
27.10

LJ7.30
27.40
28.10
27.90
27.20
27.50

r 27.80
29.90
28.10

^_28.20

June

7.40
7.66
7.32
8.01
7.64
7.50
7.81
8.10
8.21
8.25
8.30
8.38

95

Julv

23.60
24.90

' 25.20
25.30

• 25.30
25.40
25.60
24.30
2450

' 24.90
' 25.20
1 25.90

Julv
i

• 7 61

, 7 82
! 7 83
I 7 60
: 7 85
i 7 61
; 810
• 810
! 7 90
i 710
i 7 35
i 7 82

Aug.

24.70
25.10
25.90
25.20
25.90
25.70
25.90
26.80

, 25.90
• 25.70

25.60
' 27.10

i
; Aug.

J 8.13
7.97

. 7.65
' 7.91
I 7.93
' 8.20
; 7.73
; 7.90

8.10
. 3.20

8.10
8.25

Mean

26.34
26.75

^__26.84i
^ 26.73

27.08
27.26
27 44
27.25
26.99
27.27
26.98
27.67

—

Mean

7.53
7.45
7.36
7.41
7.64
7.35
7.51
7.70
7.58
7.78
7.80
7.69



Table 47A. Analysis of variance (ANOVA) values for sediment
temperature between the seasons and stations

Source of variation Degrees of Sum of Mean F value
freedom squares square

Between seasons

Between stations

Residuals

2

11

22

35

6.74

9.87

3.37

0.90

27340.00 1242.73

0.002

0.007

Total: 27356.61

Table 48A. Analysis of variance (ANOVA) values for sediment
pH between the seasons and stations

source of variation Degrees of Sum of Mean F value
freedom squares square

Between seasons 2

Between stations 11

Residuals 22

Total: 35

1.02

1.42

2083.31

0.51

0.13

94.70

0.0054

0.0014

2085.75

P<0.05 (significant at 5%level) **P< 0.01 (significant at 1%)



Taole 49 Monthly variation
1 !

MonthsiSeot 941
SJaticns

1
2
3
45 s
6 I
7 r
8 I
9 i
10 ,
11
12 |

Table 50

212
2 50 .
3 46 .
4 90
3 22 I
1 90
3 62
3 36
3 46
3 41
3 51
4 31

Oct

2 02
3 03
3 41
3 69
4 05
514
3 02
4 31
3 46
4 9 I
3 81
3 34

Monthly variation

Months iSeot 941
Slaticns

1 I
2 I
3 ,
4 I
5 r

6 .
7
8 l

_J.o j _
1 1 i

12

1 23
1 45
2 00
1 68 '
1 87 i
1 10
2 10
1 95
2 01
1 94
210
2 50

Oct

1 17
1 76
1 98
214
2 35 7
2 98
1 75
2 50
2 01
2 85
2 21 ^
1 94

in Organic matter t%) at

Nov

214
3 02
6 64
3 43
3 71
2 07
3 27
2 34
3 41
3 43
3 79
3 81

Dec

2 69
3 36
2 84
3 69
422
3 36
3 41
4 27
3 52
3 74
3 41
4 31

Jan -95

2 60
319
3-16
3 64
3 76
2 76
3 27
4 45
3 46
3 43
422
3 79

in Organic carDon (%) at

Nov

1 24
1 75
3 85
2 01
2.15
1 20
1 90
1 3o
1 98
1 99
2.20
2 21

Dec

1 56
1 95
1 65
214
2 45
1 95
1 98
2 48
2 04
217
1 98
2 50

Jan -95

1 51
1 85
2 01
211
2.18
1 60
1 90
2 58
2 01
1 99

i 2 4 5

2.20

the study

Feb

3 26
3 " 0
2 33
3 ' 9
3 41
2 07
3 27
4 57
3 62
3 81
4 22
3 93

the studv

Feb

1 95
1 80
1 64
1 85 u

1 98
1 20
1 90
2 65
2 ''O
2->0
245
2 28

sites during Sept

March

2 72
2 90
2 34
3 43
3 98
4 55
3 7S
4 93
3 36
317
4 55
3 79

sites du

March

1 58
1 38
135
1 99
2 31
1 70
2 20
2 36
1 95
1 84
2 64
2 20

April

2 81
3 96
2 24

^ 3 4 1 _
3 76
4 45

^ 3 24
3 95
4 96
3 81
3 48
3 99

ring Sect

April

1 63
2 30
1 30
1 98
218
2 58 '
1 88 -
2 28
2 88
2 21 I
2 02
2 32

'94- Aug

May

4 ' 9
2 38
3 41
2 90
4 57
3 79
3 81
362
4 57
422
3 76
445

'94- Aug

May

2 43
1 67
1 98
1 68
2 65
220
2 21
290
2 65
245
2 1 8
258

95

i June

3 07
3 38
2 84
3 91
4 00
3 81
3 55

^_4 98
4 26
3 67
4 89
4 58

'95

June

1 78
1 96
1 65

i

Julv

3 31
2 84
2 45
3 93
3 96
3 76
4 1 7

4 34
4 86
3 84
4 52
4 86

Julv

1 92
1 65
1 42

2 27 J 2 28
2 30
2 21
2 05
2 89
2 42
213
2 84
2 66

2 30
218
2 42
2 52
2 82
2 23
2 62
2 80

Aug

2 71
5 00
4 43
3 96
4 62
3 83
3 77
4 43
3 69
4 00
3 72
3 77

Aug

1 57
2 90
2.60
2.30
2.63
2.22
2.19
2 57
214
2 32
216
219

Mean

2 81!
3 26
3 4"1

3 68
3 94
3 47
3 52
4 1 3
3 89
3 79
3 99
4 08

Mean

1 63
1 89
1 98

,_ 2 04
2 28
1 93
2 04
2 46
2 25
219
2 32
2 37



Table 49A. Analysis of variance ( ANOVA ) values for sediment
organic matter between seasons and stations

Source of variation Degrees of Sum of Mean F value
freedom squares square

Between seasons 2 12.67 6.34 0.57

Between stations 11 0.92 0.084 0.038

Residuals 22 485.78 22.08

Total: 35 499.37

Table 50A. Analysis of variance (ANOVA) values for sediment
organic carbon between the seasons and stations

Source of variation Degrees of Sum of Mean F value
freedom squares square

Between seasons 2 4.79 2.40 0.02

Between stations 11 0.27 0.025 0.0034

Residuals 22 164.11 7.46

Total: 35 169.17

* p<0.05 (significant at 5%level) **P< 0.01 (significant at 1%)



Table 51.

MonthsiSept. 941
Stations

1
2
3
4
5
6
7
8
9

10
11
12

t

14.90
• 35.60

33.20
]_20.20 ,

36.20 i
31.30
39.80
43.10 ,
30.20 i

u 39.30 '
29.30 '
28.60 i

Monthly

Oct.

13.20
31.50
32.20
20.60
34.20
29.30
36.30
40.30
26.10
35.10
21.10
33.00

variatior

Nov

12.90
31.30
36.20
16.80
41.00
32.00
37.80
41.90
32.10
37.80
23.90
38.20

I in Sediment moisture (%)

Dec.

13.00
31.20
36.00
17.80
42.20
32.00
39.90
43.20
31.20
37.90
22.80
27.20

Jan.-95

12.90
32.00
34 30
17 50

" 43.30
40.90
40 80
34 90
36.50
22.80
39.00
39.20

Feb.

12.30
31.90
34 20
18.90
39.30
29.50
38.90
40.80
30.30
37 70
23.20
38.60

at the study sites

March

12.00
32.10
34 20
17.50
36.80
28.10
36.50
41.20
29.50
36.90
22.80
38.10

April

11.50
29.90
29 80
17.00
36.20
36.60
41.00
37.90
28.20
37.20
21.50
21.50

I

Table 52. Monthly variation in Sand {%) at the study sites during Sept.
I

MonthsiSept. 94;
Stations

1

2

3
4
5
6
7 1

8
9

10
11
12

r 78.80 ,
51.20 ,
47.50 ,
56.40 i
73.50 ;
80.10 i
74 50 ^
81.20 ,
76.80 i
71.90 |
70.90 |
31 80 !

Oct.

75.20
43.40
44.10
65.90
70.80
72.80
80.10
67.80 '
81.90
71.30
57 40
81.60

Nov.

70.-00
44 20
43.20
65 20
69.50
66.20
64.50
65.90
42.10
72.10
50.10
73.50

Dec.

66.10
40.10
39.20
62.10
67.50
70.60
71.20
61.60
61.20
62.20
49.50
75.80

Jan.-95

72.50
45.50
45 20
66.20
74 80
75.80
72.20
65.20
72.90
67 80
27 50
80 90

Feb.

72.80
45.20
42.00
66.90
75.50
75.50
73.10
58.00
76 90
69.80
79.20
36 50

March

45.10
44.10 '
36.50
79.50
24.40
66.40 i
97.50
25.50
22.90
72.20 t
62.50 .
32.90

April

50.10
37.30
32.00
75.50
28.60
63.90
28.10
25.00
22.10
65.50
60.10
29.10

during Sept. '94- Aug.'95

May

11.10
29 90
16.90
35.80
25.20
25.90
40.10
26 20
27 20
33.90
22.10
34.80

'94- Aug.'

May

74.20
30.10
24.40
75.60
25.50
60.00
21.80
20.50
23 50
26.90
55.50
26.10

June

12.50
t31.30
31.90
19.30
28.60
28.20
42.00
40.10
28.20

(35.90
122.60

27.80

95

June

42.00
33.30

^21.60
^79.50

24.20
35.90
20.60
22.90
22.80
39.50
32.10 n

27.80

• Julv

14 10
34 20
32.60
18.20
37.20
29.60
40.S0
41.90

^29.50
36.50
24 20
37.20

Juiv

52.00
26.10
24.20
76.50
28.60
36.50
65.50
68.50
33.40
72.90
57.50
35.50

Aug.

12.90
31 30
31 60
19.70
3-1 50
29.50
40.80
42.70
30.10
36.50
25.10
37.60

Aug.

57.60
, 20.20

30.00
83.00
81 00
82.00
81.50
79.60
32.20
83.30
68.50
29.60

.Mean

12.80
56 89
31 93
19.94
35.98
31.08
39.57
39 52
29.93
35.63
24.80

. 33.48

Mean

63.07
38.43

• 35.83
, 71.03

53.66
! 67 98

62.53
53.48
47.39
67.12
58 40
50.93



Table 53. Monthly variation
i

MonthslSept 94
istaticns

1

... *L
•3

4
5

CD

7
8
9

10
11
12

Table

• 1" 20
16.50

~"7"2O50 "
j 12.50

9.80
9.80
12.50

j _ 9.80

! 11.50
^13.60 '
| 15.20
! 6.80 ,
i ' *
i

Oct

14 20
25(30

"25.10
20.20
15.20
14 80
13.10
17 50
5.90
14 30
26.50
9 60

54 Monthly variation

Montns rsept 941
Stations

1
2
3
4
5
6
7
8
9
10
11
12

f 10.00
32.30
32.00
31.10
16 70 .
10.10
13.00

1 9.00
1 11.70
1 14 50 ,
| " 13.90 !
i 5.60 ,

Oct.

10.60
31.00
30.30
13 90
14 00
12.60
6.40

14 70
8.20

13.90
15.10
8.80

in Silt (%) at the

Ncv

16.20

~225Cr

16.90
18.70
16.80
14.20
21.10
36.20
16.10
26.20
14.90

in Clav

Nov.

13.40
20.30
34.30
17.9C
11.80
17 00
21.30
13.00
21.70
11.80
23.70
11.80

Dec

22.10
28.50

' 26 50
18.50
18.20
13 20
13.80
26 50
23 50
26.90
16.80
14.60

study 'Sites during

Jan -95

22.10
28.80

" 22~20 "
19.50
14.60
13.60
16.20
22.80
16.80
16.60
52.50
11 20

Feb.

18.90
26.80
26.90 "
21.10
16.80
13.20
19.70
26.50
9.80
19.73
40.10
21.20

Sept. '94- Aug.'95

March

39.80
36.20
49.80
11.10
52.60
18.60
43.60
52.60
4910
14 80
32.50
52.80

(%) at :he study sites during Sept.'

Dec.

11.80
31.40
34 30
19.40
14.30
16 20
15.00
21.90
15.30
10.90
53.70
9 60

Jan -95'

5.40
25.70
32.60
14.30
10.60
10.60
11.60
12.00
10.20
15.60 '
20.00
7.90

Feb.

8.30
28.00
31.10
12.00
7.70
11.30
7.20

15.50
13.30
10.50
30.70
42.30

March

15.10
19.70
13.70
9.40

23.00
15.00
29.40
22.00
28.00
13.00
5.00
14.30

April

23.30

13.10
54.50
53.80
61.00
53.00
54.80
13.70
23.70
49.90

94- Aug '95

April

23.10
9.20
13.20
11.40
13.90
19.30
10.90
22.00
23.10
17 80

, 13.00
20.20

Mav

7 80
.32.00
64.10
16.10
65.50
24.50
(31.80
70.50
55.50
29.80
40.10 •
50.50

May

18.00
7.90
11.50
8.30
9.00 I
15.50 '
16.60
9 00
21.00
43.30
4.40

23.40

June

39.50
35_oO

7.50
52.50
13.50
55.60
50.90
52.50
12.50
22.90
52.50

June

13.50
31.10
36.30
12.70
23.30
20.60
23.80
20.20
24.70
13.00
25.00
15.70

July

26.20
49 30

""" 52.50
72.50
57 20
52.50
30.30
28.30
61.10
14 50
23.20
51.20

July

21.30
24 00
23 30
11.00
11 30
11.00
3.70
2.70
5.50

13.10
19.30
13.30

Aug.

21 10
69 90
52.~50
9.90
11 30
13.10
11 10
13.30
53 50
9.50

21.20
50.30

Aug.

21.90
10.30
17.50
7.30
7.20
4.90
7.40
6.28
14 30
7.20
10.30
13.30

Mean

22.16
39.03

~37~38
19.91
32.28
21.68
29.45
32.801
35.35
17.13
28.66
32.17

Mean

14 83
22.58J
26.30
14.061
13.82
13.68
13.86
14.02
16.42
15.80
17.93
15.53



Tablft

Months

55. Monti

Sept.92
stations

1
2

4
5
6
7
8
9
10
11
12

Table

Mont hs

15682
7218
11323
14321
15102
30822
24285
74989
31781
18214
34286
31429

hly var

Oot .

10B32
11482
4622

10521
6224

11322
14286
7072
7679

27857
12493
15000

56. Monthly var

Sept.92
Stat ions

1
2

4
5
6
7
8
9
10
11
12

714
178
571
591
250
857
864
4476
5357
429
857
1758

Oct .

1214
643
857
3714
196

1071
3000
3714
7679
1857
714
1286

iation

Nov .

16210
10322
13264
7882
12822
12861
14106
8143
13136
22857
12143
10723

iation

Nov .

7143
1679
3143
2429
1429
1786
2714
2952
2500
3286
6715
4714

in Phytoplankton (N

Dec .

14211
6325
10114
8413
12922
10322
13268
9214
18393
17143
10714
4103

Jan.93

13325
14822
12101
4216
3542
7814
5714
4179
3929
2512
2528
2315

Feb

13422
14672
10215
7224
7113
7632
643

4714
5014
4514
12143
11429

in Zooplankton(No X

Dec .

1000
3986
2571
3429
1286
2714
2429
2381
4464
4857
4857
4000

Jan.93

286
179
1500
1571
1571
2571
3000
762
2679
500
3286
3429

Feb.

1786
1000
2286
3000
1464
2000
-3071
2397
3750
3000
4286
2143

oX10/m?

March

2100
550
2150
2100
2000
1750
2525
1075
1450
800
1775
1700

10/m?)

March

2500
978
2482
1453
2206
951
2215
2814
2352
894
2658
2857

) at the study

April

698
569
103O
1001
1.128
1021
1732
642
1154
945

2507
4378

at the

Apr i 1

1752
1591
989
951
1068
986
2052
1754
984
1152
2955
2514

May

8350
5400
2200
2600
3550
2550
33450
650
3650
1446
4843
10681

study s

May

3412
2564
2052
3410
3422
3100
9898
1451
1914
2514
2426
8014

sit es

.7u ne

950
1100
1900
2050
3500
5650
8600
18350
3850
2350
11700
39100

during

July

2750
4250
5300
2600
3450
950
750
550
2400
1000
800
1350

ites dur 5 ng ?_

Ju ne

989
558
585

2653
2814
275ft
6648
752
352

2558
5214
5281

July

2209
1802
3550
2658
2951
748
754
552
2954
651
1010
1314

Sept'92

Aug .

2550
3950
1450
495O
1700
2900
9100
Ida*
19150
6000
15650
13500

iept . '92

Aug .

1600
794
806
1802
752
1104
1314
965
1012
1018
1758
951

-Aug'93

"means"

8423
6722
6306
5657
6088
7966
10705
10800
9299
8803
10132
12142

-Aug. '93

"means"

2050
1329
1783
2305
1617
1721
3163
2081
3000
1893
3061
3188



Table 55A. List of Phvtoplankton species encountered at 12 different sites in the
river Kali during the study period of 1992-95.

class: Cyanophyceae
Irlchodesmiumsp.

Class: Chlorophyceae
R'dlastrum sp.
splrogyra sp.
tilothrixsp.
cosmarlum sp.
Mlcroasterias sp.
zygnema sp.

class: Badllariophyceae
cnsclnodiscussp.
skeletonema sp.
iimnidiscussp.
Melosira sp
J»tephariophyxis sp.
rrlceratium sp.
Ulddulphiasp.
n. mobiliensls
n. sinensis
l\. obtusa
ouinaidiasp.
Etollorochea sp.
Nltzschia sp.
Dltylum sp.
chaetocerossocialis
c. decipiens
c. lorenzianus
(iiainmatophorasp.
Ccimpylodiscus sp.
(Manktonlella sp.
Bcicteriastrum sp.
tiucampia sp.
cilmacodium sp.
streptotheca sp.
Thalassiosira sp.
f. gravida
lhalassionemasp.
Rhlzosolenia alata

R. stolterfothii
R. styliformis
R. hebata
Fragillaria oceanica
Thalassiothrix sp.
Asterionella sp.
Gyrosigma sp.
Pleurosigma sp.
Navicula sp.

Class: Dinophyceae
Prorocentrurn sp.
Ornithocircus sp.
Ceratium fusus
C. masilliensis
C tripos
C. furca
Pyrocystis fusiformis
Dinophysis sp.
D. miles
Peridinium depressum
Noctiluca millaris



Table 56A. List of zooplankton species encountered at 12 different study sites in
the river kali during the study period of 1992-95.

Protozoa:
Tlntlnnopsls sp.
I civc-HIa <;p.
uhafodonrella sp.
(ilobigerina sp.
Acanthometron sp.

coelenterata:
obeliasp.
Siphonophora

(tenophora:
fleurobrachia sp.

Chaetognatha:
sagltta enflata
s. bedotti

Arthropoda (Crustacea):
copepoda:
undinulasp.
Acartla sp.
Temora sp.
Olthona rigida
o. plumifera
Einchaeta sp.
E-uterpina sp.
Pnracalanus sp.
Acrocalanaus sp.
Hucalanus sp.
r.entropages sp.
Pseudodiaptomus sp.
Macrosetella sp
Mlci osetella sp.

OStracoda:
Amphipoda:
Labidocera sp.
oncaea sp.

Cladocera:
Penilia sp.

Evadne sp.

Decapoda:
Lucifer sp.

Annelida (Polychaeta):
Tomopteris sp.
Spionid sp.

MOIIusca (Pterodoa):
Cresis acicula
Cresis sp.

Protochordata:
Doliolumsp.
Oikopleura sp.

Larval forms:
Brachiopoda
Polychaeta
copepoda
Cirripedia
Decapoda
Bivalvia
Gastropoda
Plutii
Fish eggs and larvae



Table

Months

57. Monthly var

Sept'92
Stat ions

1
2
3
4
5
6
7
8
9
10
11
12

Table

Months

38
75
80
75
65

222
140
120
59
32
30

•142

Oct.

228
151
180
240
41
62
160
241
173
48
61
33

58. Monthly var

Sept.92
Stat ions

1
2
3
4
5
6
7
8
9

10
11
12

92
48
25
31
980
185
110
32
15
81
180
280

Oct.

31
56
58
16
91
91

150
17
31

2100
220
128

iat ion

Nov.

404
672
680
140
82

280
54

115
250
82

102
44

iat ion

Nov.

108
75
80
72
85
80
70
96
65

245
10
45

in Mei

Dec.

530
502
501
145
210
290
158
181
230
198
118
352

obenthos

Jan'93

670
540
560
160
420
320
261
185
261
271
45

443

(No/10cm2)

Feb.

720
708
701
190
465
385
308
152
271
189
116
735

in Mecrobenthos (No/

Dec.

100
70
62
70
42
75

2300
86

130
251
21

265

Jan.93

101
90
92

105
98

102
240
215
210
41
60
81

Feb.

78
101
105
110
110
95

251
225
218
221
310
201

March

737
567
767
599

2516
1304
1308
938
934
468
668

1450

10m2)

March

143
486
155
768
231
767

1814
529
387

1432
1052
292

at the

Apri 1

667
537
768
533

2054
599

2514
738
898
733
334

4014

at the

Apri 1

481
75

481
482
862

3628
956
104
956
104

2612
104

study

May

800
533
761
735

2955
1041
934

1381
1075
868
534

5812

s t udy

May

291
26

102
387
196
674

1436
578
298
483
864
288

sites during Sept.'92-Aug. 9

June

587
466
66

589
835
734
564
767
598
867
399
798

July

533
467
634
600
737
634
400
633
699
385
199
735

Aug. '

434
400
468
567
634
667
600
799
634
367
135
535

'means

511
468
514
381
918
543
617
521
507
376
228
1258

sites during Sept.'92-Aug.'

June

45
6

42
56
56

862
1145
254
324
84

387
112

July

62
18
23

102
104
1622
864
105
104
63

438
78

Aug. '

37
10
27
65
72
55

486
107
488
43
78
28

'means

131
88

104
189
242
685
819
196
269
429
519
158

93



Table 57A. List of meiobenthic taxa encountered at 12 different study sites in
the river Kali during the period of 1992-95.

i.Foramlnifera 6. Kinorhyncha 11. Crustacea

2. Diatom 7.Nematoda 12. Harpecticoida

.1 coelenterata 8. Tardigrada 13. Tanaidacea

i\. Turbeliaria 9. Poiychaeta 14. isopoda

5. Gastrotricha lO.Bivalvia i5.Amphipoda

l able 58A. List of macrobenthic taxa encountered at 12 different study sites in
the kali during the period of 1992-95.

I. Foraminifera 5. Bivalvia 9. isopoda

7. Coelenterata 6. Harpecticoida 10. Amphipoda

3. Poiychaeta 7. cumacea H.Mysidacea

4. Gastropoda 8. Tanaidacea 12. Decapoda



Table 59. Monthly variation in Microbes in water (No X 10/ml) at the study sites during Sept.'92-Aug.'

Months Sept'92
Stat ions

1
2
3
4
5
6
7
8
9
10
11
12

116.1
256.0
193.0
246.3
142.4
216.3
228.5
225.5
177.5
289.5
227.4
113.3

Oct.

135.0
204.4
206.4
238,5
281.4
292.3
285.4
256.3
139.4
272.5
56.3

122,3

Nov.

88.5
192.3
120.4
111.4
220.3
216.3
132.4
96.5

270.4
154.4
170.4
105.3

Dec.

50.5
77.4
38.4
41.5

150.3
48.5
91.4
57.4
95.4

110.3
83.3
79.4

Jan'93

43.5
97.4
94.4

104.4
42.4
46.3
101.3
33.4
112.4
94.3
59.4
49.4

Feb.

70.4
72.4

115.3
42.5
82.4
65.4
44.4
67.4
53.4
78,4
57.4
57.4

March

0.0
4.6
0.5
1.7
9.8
3,4
4.1
0.3
3.9
6.7
17.8
11.5

Apri 1

0,1
0.5
0.8
5.9

71.5
0.4

31.3
25.0
14.5
6.8

62.6
49.6

May

0.1
7.3
0.9

41.4
7.3
0.5

46.2
3.6
2.8

72,9
45.4
34.7

June

1.5
143.9
1.3

23.2
27.8

162.9
156.0
62.0

253.0
250.0
380.0
571.0

July

23.3
4.2

124.0
34.8

246.0
49.8

2370.0
167.0

3470.0
478.0
922.0
984.0

Aug.

9.9
6.8
9,0
8.3

92.0
5.8

60.1
5.1

86.1
14.8
84.0
91.4

means

44.9
88.9
75.4
75.0
114.5
92.3

295.9
83.3

389.9
152.4
180.5
189.1

Table 60. Monthly variation in Microbes in sediment (NoXlO/g) at the study sites during Sept'92-Aug'93

Months Sept.92
Stations

1
2
3
4
5
6
7
8
9
10
11
tt

132.2
191.2
271.5
227.4
90.1

253.7
212.0
245.6
101.9
229.0
214.8
131.2*

Oct.

198.8
214.6
288.0
140,7
128.9
235.6
240.0
293,4
179.2
202.0
221.0
3W.6

Nov.

102.1
120.3
141.6
177.3
263.6
170.6
215.5
186.9
248.5
125,2
110.0
99. fr

Dec.

106.2
258.7
109.7
117.4
107.7
153,7
186.2
182.5
751.2
199.4
163.2
t9t. 9

Jan'93

81.9
175.6
88.2

109.6
63.2

128,7
79.2
84.7
72.3

101.3
88.8

TZ7.9

Feb.

61.2
58.7
50.4
40.7
81.6
55.5
61.5
81.3
63.8
21.1
57.5

March

0.7
43.6
4.8
17.9
14.2
13.4
61.0
15.5
14.3
68.3

135.9

Apri 1

18,4
33.8
20.3

121.6
186.0
41.4
130.0
255.0
41.4
49.2
93.7

11%.*

May

3.9
56.7
27.9

318.0
26.3
2.4

644.0
35,0
8.9

266.0
122.0

June

11.6
399.8
69.4
29.3

296.0
222.0
468.0
608.0
962.0
991.0

2825.0
£2.04 «&

July

31.1
569.0
86.7

135.0
81.0

292.0
334.0
814.0
531.0
439.1
564.0

143.SUG

Aug.

18.1
49,8
45.9

463.5
433.2
513.0
568.0

3547.0
728.0
1343.0

io.4S.0-

means

63.8
181.0
100.4
158.2
147.6
173.5
266.6
529.1
308.5
336.2
759.8
512..9
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Table

Months

63. Mont

Sept'93
Stat ions

1
2
3
4
5
6
7
8
9

10
11
12

28
24
97

173
42

425
236
242
159

9
34
43

hly var

Oct.

235
480
398
278
522
478
200
640
530
303
389
221

iat ion

Nov.

310
189
410
292
240
314
203
150
216
351
393
315

in Mei

Dec.

298
300
240
60

189
150
270
101
300

2100
720

1099

obenthos

Jan'94

90
82
90
54

171
103
172
58

104
211
230
1282

(No/10cm2) at

Feb.

30
30
69

190
150
555
370
75

180
30

600
189

March

467
899

1558
777

2536
1428
1889
1697
2163
558
1048
3086

the study sites

Apri 1

609
349
967

1249
2025
400

23450
1024
1430
729
130

3179

May

626
308
1026
820

2719
1370
1750
2010
2020
1508
1099
4846

during

June

491
302
855
699

1287
879
680
1240
910
282
382
1299

Sept.'

July

49
198
167
72
121
159
176
100
139
290
12

150

93-Aug.'

Aug.

220
182
525
420
870

1260
210

1470
490
200
180
850

94

"means"

288
279
534
424
906
627

2467
734
720
548
435
1380

Table 64. Monthly variation in Macrobenthos (No/m2) at the study sites during Sept.'93-Aug.'94

Months Sept'93 Oct Nov. Dec. Jan'94 Feb. March April May June July Aug. means
Stations

1
2
3
4
5
6
7
8
9

10
11
It

20
10

110
160
120
460
210
150
20

130
510
4(f(f

160
260
120
290
230
150
260
40
230
310
380

106
90
70
130
117
120
205
43
117
80

127

110
130
130
106
20
90

320
150
400
210
405
55 &

420
270
120
400
510
40
140
230
140
155
238
84&

436
120
68
54

270
400
180
280
300
360
610

320
140
130
170
260
550
180
490
250
22

310

140
110
75

153
215
143
130
20
170
40
198

53
48
57

100
53

340
130
138
120
73
175

20
22
25
60
43
160
260
190
180
60

270
125

10
14
10
20
40
120
620
100
120
50

400
49

25
20
30
40
80
100
40
30
96
35
53
SO

152
103
79
140
163
223
223
155
179
127
306
260



Table 65. Monthly variation in Microbes in water (No X 10/ml) at the study sites during Sept.'93-Aug.'94

Months Sept'93 Oct.
Stat ions

1 57 94
2 50 102
3 47 83
4 25 15
5 9 159
6 0 0
7 0 1
8 8 0
9 12 7

10 9 12
11 17 11
12 23 6

Nov. Dec. Jan'94 Feb. March April May

15
94
21
10
7
2
1
4
6

57
6

19

10
53
19
13
1
1
1
6

30
78
12
9

7
3
7

20
1
1
1
1

17
106
21
1

2
6

13
4
3
0
7
2

22
44
8
1

0
1
2
4
13
6
2
0
6

11
10
42

0
1
1

14
106

1
9
8

20
70
33
37

0
27
1

54
30
2

17
1
1

116
72
60

June

6
74
4

117
62
68
98

243
144
491
269
961

July

17
10
98
85

413
71
156
688
647
896
733
364

Aug. means

13
9

24
7

112
1
9

27
162
122
287
188

18
36
27
31
76
13
25
82
89

168
123
143

Table 66. Monthly variation in Microbes in sediment (No X 10/g) at the study sites during Sept.'93-Aug.'941

Months Sept'93 Oct .
St at ions

1 194 204
2 150 242
3 128 302
4 107 102
5 20 463
6 4 9
7 3 9
8 60 8
9 57 24

10 31 84
11 73 52
12 116 146

Nov. Dec. Jan'94 Feb. March April May

191
196
216
23
49
41
17
28
86

116
28

328

41
124
122
49
8

11
20
37
106
189
96

391

18
62
30
63
12
19
10
21
99

246
109
67

41
18
56
16
29
5

44
62

104
188
117
98

2
13
16
9

43
45
32
6

24
85
14

106

1
19
29

109
246
19

102
61

140
206
121
94

4
94
10

681
109
27

281
9

13
412
236
146

June

27
493
16

492
156
238
496
716
916

1068
1120

20140

July

89
262
216
48

641
182
308
1032
1124
1239
2490
1140

Aug. means

66
64

102
50

847
98
93

446
826
738

1688
789

73
145
104
146
219
58

118
207
293
383
512

1963



Table 67. Monthly variation in Phytoplankton (No X10/m2) at the study sites during Sept. '94- Aug.'95

Months Sept 94
Stations

1
2
3
4
5
6
7
8
9
10
11 I
12

!
i Oct. Nov. Dec.

15411 10184 14248 12881
7216 j 9782 ! 8781
11248 : 6941^12683
11784 I 8421 _[ 7861
9428 6112 ! 6711
17241 | 11343
6922 5684
8143 6978
20213 j 11243
17113 20842
3216 j 21411
24481 I 20961

i

r T

, 10311
6114

,8238
12121
18113
18851"1

i 18101j

6814
9381
7884
6117
9143
4813
8211
12731
17881

Jan.-95

11451

Feb.

11242
12488 9678
10854 7981
4811
5214
6812
9781
7336
11211
16732

17113 | 15921
15814 14841

Table 68. Monthly variation in Zooj

Months
Stations

1
2
3
4
5
6
7
8
9
10
11
12

Sept 94

1214 _j_

Oct. _j

1172
1521 ) 1632
2784
1242
1121
1632
1143
3922
4312
3982
4412

2572 J
^1684

1432
892
2486
3011 "1
5823
5113
6321

3814 6812^

Nov.

1514
1784
22141
1573
1586
973

2104_j
2932
2632
4812
7321
4812

Dec.

1173
1222
2843
1486
1344
1122
2032
2841
3896
5114
6812
4012

5431
5566
8818

March

8591
4916

"5384
3320
4814
10311

6112 3314
8401 3002
12906 T 8114
15608 I 9141
16883 M1876"1

118201 12082

T _J

4April I May

7891
3324
3310
3514
3343
9912
4114
1632
6881
8143

^11314
5324
5883

I 4810
I 3992

8581
' 16332

1581
9114
11321

11342 12382
13062 ! 13281 _,

"11
I" i

alankton (No X 10/m2) at the study si-

Jan-95

1924
2442
3041
2582
1731
1436
1894
1843
2984
2612
3911
4612

Feb. ,

1432 |
2541
2506 I
2682
1678
1382
3632
3226 1

3112
5114
6893
4813

March

7042
2614
2314
1312
2413
1541
2816 ,
2583
2783
1132
3213
2514

tes during

April i May

5114 j 7914
1132 I 3716
984
1544~1
1513
1364
2624
1843
1343
1436 ^
3 6 1 2 ^
3014

3228
r 2214

1482
1561
4824
1621
1884
2783
2634
5814

June

6101

July Aug. Mean

6214^ 7246 10273
3821 5824
4812
5014
4112

^10932
*~ 11041

10864
8332
10342
12812

6122
I 4582

I 7014
h 5734

4223
4012 3889
2993
6524
2812
4812

I 7832
6321

16412 I 5882

I
r
Sept '94- Aua/?e

June

4986
2814 "̂
2413
2132
1382
1284 1
1124
1204
924

2542
3622
4812

July_

4814
3973

u 4812
4912
7813

h16783

7082
7569

[ 5971
5276
9272
7222
6251

r 11205
11812J 13782
15832 I 13705

I 13813^

Aug.

5143
6214

2984 _^ 2492
2413
1832
1182
1784_j
1132
891
1101
1531
2762

2542
1973
1483 I
1443
1224
1132
1632
2814J
3384

15578

Mean

3620
2634
2573
1951
1824
1321
2326
2282
2685
3114
4425
4265



- Table 67A. Analysis of variance ( ANOVA ) values for Phyto
plankton between the seasons and stations

Source of variation Degrees of sum of Mean F value
freedom squares square

Between seasons 2

Between stations 11

Residuals 22

Total: 35

310313658 155156829 18.28**

57756735

186752648

554823042

5250612 0.62

8488756

"Table 68A. Analysis of variance ( ANOVA ) values for zoo-
planktonbetween the seasons and stations

Source of variation Degrees of sum of Mean F value
freedom squares square

Between seasons

Between stations 11

Residuals 22

Total: 35

21376536 10688268 20.36'

5131561 466505

11547674 524894

38055772

0.89

P<0.05 (significant at 5%level) **P< 0.01 (significant at 1%)



Table 69. Monthly variation in Meiobenthos (No X 10cm2) at the study sites during Sept. '94- Aug.'95

Months
I

Sept 94! Oct.
Stations i

1
2
3
4
5
6
7
8
9
10
11
12

35
32
110
205

r 95

Nov

I" 150
L 150 | 190

250 ~T 201
197 250

55 7 230 7 213
530 261 j 295
370 200 I 250
295
187
198
227

310 ! 278
394 7 315
401 ! 278

I 405 i 315
235 520 352

Dec.

110
158
167
175
168
196

Jan-95

157
168
195
1101
230
240

198 ~| 260
212
235
275
260
290 _j

I

241
292
312
322 ~1

3 6 1 ^

Feb.

95
i 105

136
I 125

156
295

March; April

1
160 | 250
163
295
365
510

225
F 290

May

r 210
, 315

394
247 4 355
270 ! 425

419 I 275 ! 450
I 266 T 450 T 310 ! 450

281 700 i 390
310 j 1010
299 1,1215
325 { 1775

450
424

h 565
365 I 1925 , 719

495
*• 540

595
600
853

r t i

June

95
112
115
116
167
150

July

i

Aug 7Mean
i :

45 r 64 122
54 ; 85 146
49 i 95 , 191

j 65 I 75 190
75 | 103
69

^ 197 ' 83
140
125

251 _[ 90 | 180
257
290
390
420

102 | 175
112 i 255
120

I 151

217
277
263
310
356
388

250 ' 463
I 295 541

! i

Table 70 Monthly variation in Macrobenthos (No X m2) at the study sites during Sept '94-Aug.'95 I

Months
j !

Sept. 94
Stations

1
2
3
4
5
6
7
8
9
10
11
12

29
25
95
67
35
150
120
119
210
215
240
260

Oct.

35

Nov

49
45 i 56
39 "I 68 ~j
65 | 62

" 95 T
67
97 - 1

84

87
98
120
141

94 J 180
110 i 200
120 220
200 224

Dec

55
34
67
90
88
121
138
129 I
161 i
178
170
210

Jan -95~j Feb.

53
56
90
92
110
121
140
129
165
158
182
215

85 n

110
135
156
247
195
210
295
310
320
345 "*
365

j
March

111
121
130 J
165
175
198
214
242 ,
295
311
335
395-

April j May

96
L 126
h 158
I_I48 ,
^ 1 7 5 ""i

197
325
256
246
299 ,
324
415

' 95
120
141
151
148
168
198
201 I
206
238
318 1
335

June ; July

85
95
110 -1

138
134
155
173
183
163
193
203
203

30
38 I
49
55
94
84
109
121
130
125
118

i

Aug. [Mean

25 7 62
40 72
34 ! 93
69
70

105
126

84 I 137
69 ""*• 159
109 ' 167
120 j 190
122 ! 210
110 j 224

210 j 190 ! 273



Table 69A. Analysis of variance (ANOVA) values for meio-
benthos between the seasons and stations

Source of variation Degrees of Sum of Mean
freedom squares square

F value

Between seasons 2

Between stations 11

Residuals 22

Total: 35

470099 235049 4.00*

1192918 108447 1.85

1292771 58762

2955789

Table 70A. Analysis of variance (ANOVA) values for macro-
benthos between the seasons and stations

Source of variation Degrees of Sum of Mean F value
freedom squares square

Between seasons 2

Between stations 11

Residuals 22

Total: 35

515502 257751 14.53**

487692 44335

390261 17739

1393457

2.50

* P < 0.05 (significant at 5%level) * * P < 0.01 (significant at 1 %)



Table 71. Monthly variation in Microbes in water (No X ICP/ml) at the study sites during Se
[ "

Months
Stations

— 2 ~

3 1
4
5
6 1
7
8
9"
10
11 ~

Table. 7:

Months
Stations

1
2

"3
4
5
6

" '7
8
9
10"
11

__„_

Sept. 94

"~5_F ™
46

Oct.

~ 8 2 ~ ~

Nov.

- - - - - -

95 | 84
42 ! 78
22 i 12
10
1
1
7

... ____
8
13

26
"" 10

116 | 8

. 1 T"2
0

I 2
2

- 7 j 4
13 ] 50

"" 8 r s "
_21 |___6_J_.21__

2. Monthh

Sept. 94

121
101
132
110 ~~
19
4

Dec.

~7f"
50

i 21"
16 1
2
1
1
7
27
52
14

—1-1—

—

Jan -95
_____

I 6
7
15
2
1
1
1

15
73
24
2

Feb.
__

8
10
5 I
4
1
5
2
19
41
10
2

March
_____

1
1
2

L 12

5
1
1

I 2
5
4 1

______

—

April
______

2
1

10
15
2
7
5
17
51
26

_ 2 8 _

May_
_____

10

1 1
48
23
2
15 1
2
1

46
39
28_

pt '94- AUJJ.'95

June
.... _______

!
July Aug.

~To~"~
82 i 8 | 8
5
91
70
59
77
150
121
295
134

_432 _

64
52
113
65
49

22
9

82
2

15
248 ] 32
222
413
4"86 .

_ Jl§4

60
I 49

121

L
^ variation in Microbes in Sediment (No X ICP/g) at the study sites during Sept. '94- Aug.'95
. _ . _ _ .

Oct.

145
" 185

215
111
224
10

2 j 12
- 4 3 _^

40
22
52

"94

13
27
78
54
•114

Nov.

184
192™
211

" ' 2 3
43
43
13
12
71

" ' 81 "
31

"""184

Dec.

42
188
102
"32 "
12
14
22
30
78
127
93

" 282

Jan.-95

21
60 '*"
31
62 "
11
13
10
19
85
143
115
7 2 "

Feb.

44--_—-

48

32
7

47

" 94 " ~
117

r 101
72

March

_.__.._

_._!__.

42
14
32
7
22 I
70
11
99

April

2
2 3 " "
31
104 "
54
22
68
48

192
98
82

May

2
"T8""

13
15'" "
12
2

21
13 1

15
97
132
130

June

" 23
" 144 "

12
" 153 *

27
32
96
125
222
283 j
301
364

July

91
?52 "
101
114
234
101
184

Aug.

74
62
72

"37"
222
94
96

432 I 121
112
139
213
199 "

249
294
357

"" 258"

Mean

' " " " 1 7
33
23
24
38
12

u. 1 5

38
I 42

91

73

Mean

"96
82

" "66
78

u ~ 3 5

51
i 77

94
137
130
167



Table 71A. Analysis of variance ( ANOVA ) values for water
microbes between the seasons and stations

Source of variation Degrees of Sum of Mean F value
freedom squares square

Between seasons 2

Between stations 11

Residuals 22

Total: 35

136039 68019

70482

110952

317474

6407

5043

13.49**

1.27

Table 72A. Analysis of variance ( ANOVA ) values for sediment
microbes between the seasons and stations

Source of variation Degrees of sum of Mean F value
freedom squares square

Between seasons 2

Between stations 11

Residuals 22

Total: 35

1624933 812466 64.92**

1004619 91329

275339 12515

2354214

7.30**

P<0.05 (significant at 5%level) **P< 0.01 (significant at 1%)



Table 73. Composition of finfish species at different study sites during 1992-95.
Tat

Station

Station

Station

Station
Station

Station

Station

Station
Station

Station
Station

Station
Station

At Gara

Ho.

1

2

3

4 '

5

6

7
8

9

10

11

12

, Octobar

B,F,V

-

A,B,0

B,2,K,0

D,B,E,V

. N ,M ,2

-

-

M,jf ,u,a

I,L,J,K
R,H,O,W

mullra
Bi Puntiua
Ci Puntius

Dt Puntius

chola
Jordon
Lstario

Bi Ojteobranm dayi,

F: Pnrlucic

WoTambar

A.C.q

-

F,3,G

A,F,B

I

-

1,11 .R
B,F,0

. -

N,M.U

U,K,J

H,J,A

isoma danieonlua
Qi Gobius lontacularls

, 7

i

•

Ht

Is
Jt

E l

LJ

H I

Ht

Dacorabar

A,B.C

-

B,C,D,2S

A,C,D,B

F

A,B,F

G,Q

C

-

B

B,F

H,I,J,K

Cat fish:.
Aiqbasals

January

CD

-

A,D.

A,D,L

D

D

C,D,I
D,J

M,H

i ,J\L

H,I,J,0 -

spa

commorsoni
Mu^il coohalus
HQ1,1OD1US surtansis

February

F

-

F,P,Q

F,B

B,D,F

L

A,F,0
B,L,F,

-

B,F,L

L ,M ,H ,

H,F,K,

Stonosobius e"?mnoDomus

Psaudorahmbua arlus

C-mosloss us ountinnj

0

R

0,Q.

Of.

P»
Qt

Ri

S i

• It

U i

March Apr i l
; t

F A,G,O.q

A,C,F B,F,P
D,L,O,P B,F .

B,F,L,0 F,H

3,F,L,0 Ĥ

B,F,L,0 F
F,L,0 i A,L

F,L F,J,R
F,J,T •' Q,K,L .

)3 .. ,11 ,F J ,]C

Puffor fish sps.

Danio malabaricus
Hemirampua cantsij
Si l laeo sihama
Bariliua erozardl

Gobid comsola

gcs^toohaeus areus

t

• «

I

I
I

If

I
J

May

D,F,0

-

B,C,F

B ,N,0

,K,0

,L ,M ,R

-

,J,K
^ . P , B ,

Juna J u l y August

- -i

B,F B,E,L B,C,L,7,X

.• A,LlO 0 , 7 B

N .'1 &,V,N L,H

B,I : L,N . ; C,B,L,H

I,L E , I , 7

I ,L * L

B,I,H L,R,N,M M,U,I

I,J 1,2

TjI,J,M R,W >s ^ R,L,T

7« Psones .lananicus

W: Baualor bloch^il,
I J Bal

TJ Huraonyox lae io
Zs Thoranon Jarbua

at Triacanthus brarirostri

Sop torn bor

3

B

C

I

L

K

I

H

-

_

,1

_

,M

i ^

»J

-

.L

,n,R



I able 74. Temporo spatial variation in total density of finfish during 1992-95.

stn. No. sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug.

I 6 8 6 10 4 6 4 8 8 3 9 9

/I

!i

»>

7

ft

10

11

12

8

-

14

•

9

18

18

81

7

12

6

-

6

7

9

9

11

26

-

15

5

8

5

9

6

1

6

5

6

1

5

20

4

2

1

10

2

4

4

20

30

4

1

56

27

5

7

75

13

10

13

24

18

7

8.

7

7

5

20

3

5

5

4

5

10

12

10

23

5

3

8

20

6

2

3

4

4

5

-

19

6

9

71

4

11

13

13

6

3

10

26

-

-

10

14

20



Table 75. Incidence of percentage composition of different species of finfish

Stations
Species

Puntius sp.

Parluciosoma
daniconius

osteobrama
dayi

Stenogobius
gymnopomus

Ambassis
commersoni

Mugil cephalus

Etroplus
suratensis

Puffer fish

cynoglossus
punticfips

Pseudorhombus
arius

Sillago sihama

Total:

N

13

-

6

8

102

-

-

4

-

3

1

137

7
%

9.48

-

4.37

5.33

74.45

-

-

2.91

-

2.18

0.72

N

9

1

-

45

21

1

-

6

-

-

2

85

8
%

10.58

1.17

-

52.94

24.7

1.17

-

7.05

-

-

2.35

N

3

-

1

6

16

-

4

-

13

19

4

66

10
%

4.54

-

1.51

9.09

24.24

-

6.06

-

19.60

28.78

6.06

IM

-

2

3

16

44

15

5

-

1

2

2

90

11
%

-

2.22

3.33

17.77

48.38

16.66

5.55

-

1.11

2.22

2.22

12
N

-

-

-

15

120

21

5

7

-

2

16

186

%

-

-

-

8.0

64.50

11.29

2.68

3.76

-

1.07

8.60

Total

127

57

68

163

352

37

23

33

127

28

25

1180



Table 76. Seasonal variation and abundance of finfish species at station 1.

Species Post monsoon
N %

Puntiussp. 19 38.77

Parluciosoma 2 12.50
daniconius

Osteobrama
dayi

Stenogobius
gymnopomus

Ambassis
commersoni

Mugil cephalus

Etroplus
suratensis

Puffer fish

Cynoglossus
punticeps

Pseudorhombus
arius

Sillago sihama

Total:

Pre monsoon
N %

11 22.44

13 81.25

—

--

-

~

1 33.33

..

-

SW
N

19

1

2

1

~

-

~

2

—

~

—

monsoon
%

38.77

6.25

100.00

100.00

—

66.66

—

—

—

Total

49

16

2

1

~

-

3

—

71



Table 77. seasonal variation and abundance of finfish species at station 3.

species Post monsoon Pre monsoon SW monsoon Total

N % N % N %

8.52 102 79.06 129

85.71 -- -- 7

86.25 -- -- 23

38 100.00 38

Puntiussp.

Parluciosoma
daniconius

Osteobrama
davi

Stenogobius
gymnopomus

Ambassis
commersoni

Mugil cephalus

Etroplus
suratensis

Puffer fish

Cynoglossus
punticeps

Pseudorhombus
arius

16

1

3

--

...

~

—

1

—

—

12.40

14.28

13.04

—

—

-

-

100

~

11

6

2(

-

-

--

- 100.00

Sillago sihama

Total: 202



Table 78. Seasonal variation and abundance of f inf ish species at station 4.

species

Puntius sp.

Parluciosoma
daniconius

Osteobrama
davi

Stenogobius
gymnopomus

Ambassis
commersoni

Mugil cephaius

Etroplus
suratensis

Puffer fish

Cynoglossus
punticeps

Pseudorhombus
arius

Sillago sihama

Total:

post
N

10

3

2

2

—

-

2

1

-

—

—

monsoon
%

35.71

10.00

14.28

22.22

-

100

20

--

—

Pre
N

9

27

3

5

~

--

4

-

—

-

monsoon
%

32.14

90.00

21.42

55.55

—

—

—

80.00

-

—

sw monsoon
N %

9

~

9

2

—

-

--

-

—

—

32.14

-

64.28

22.22

-

-

-

--

—

-

-

Total

28

30

14

9

-

—

2

5

-

«

—

88



Table 79. Seasonal variation and abundance of finfish species at station 5.

species

Puntius sp.

Parluciosoma
daniconius

Osteobrama
dayi

stenogobius
gymnopomus

Ambassis
commersoni

Mugil cephalus

Etroplus
suratensis

Puffer fish

Cynoglossus
punticeps

Pseudorhombus
arius

Sillago sihama

Total:

Post monsoon
N %

13

1

-

—

26

-

-

-

—

68.42

100.00

—

—

96.29

—

--

--

-

-

Pre
N

6

-

6

1

1

—

-

6

~

-

monsoon
%

31.57

—

100.00

11.11

3.70

--

--

5 100

33.

-

-

sw monsoon
N %

„

-

8 88.88

~

12 66.66

-

Total

19

1

6

9

27

-

--

5

18

~

-

85



Table 80. Seasonal variation and abundance of finfish species at station 6.

species Post monsoon pre monsoon sw monsoon Total
N % N % N %

PuntiUSSp. 2 11.76 3 17.64 12 70.58 17

Pafludosoma - - -
daniconius

osteobrama 4 30.76 9 69.23 13
dayi

Stenogobius » - 4 25 12 75.00 16
gymnopomus

AmbassiS - - 14 63.63 8 36.36 22
commersoni

Mugii cephalus - . . . .

Etroplus - 3 100.00 - - 3

suratensis

Puffer fish - - 3 100.00 3

CynoglOSSUS 2 2.10 20 21.05 73 76.84 95
punticeps
Pseudorhombus 2 100.00 - 2

arius

sillago sihama - -

Total: 171



Table 81. Seasonal variation and abundance of finfish species at station 7.

Species

Puntius sp.

Parluciosoma
daniconius

osteobrama
dayi

Stenogobius
gymnopomus

Ambassis
commersoni

Mugil cephalus

Etroplus
suratensis

Puffer fish

Cynoglossus
punticeps

Pseudorhombus
arius

Sillago sihama

Total:

Post
N

11

-

4

~

13

~

--

~

—

3

—

monsoon

84.61

—

66.66

—

12.74

-

--

—

100.00

pre
N

2

-

-

7

85

-

—

4

—

~

1

monsoon

15.38

—

—

87.50

83.33

—

-

100.00

100.00

SW monsoon
N %

2 33.33

1 12.50

4 3.92

—

-

..

..

Total

13

~

6

8

102

—

~

4

-

3

1

137



Table 82. seasonal variation and abundance of finfish species at station 8.

Species

Puntius sp.

Parluciosoma
daniconius

Osteobrama
davi

Stenogobius
gymnopomus

Ambassis
commersoni

Mugil cephalus

Etroplus
suratensis

Puffer fish

cynoglossus
punticeps

Pseudorhombus
arius

Sillago sihama

Total:

Post
N

9

1

1

5

1

~

2

8

--

2

monsoon
%

100.00

100.00

2.22

23.80

100.00

--

33.33

61.53

—

100.00

Pre
N

—

-

-

29

15

—

--

4

4

--

-

monsoon
%

~

~

64.44

7.42

--

-

66.66

12.50

--

—

SW monsoon Total
N %

9

1

15 33.33 45

1 4.76 21

<!

..

6

3 18.75 1

—

2

85



Table 83. Seasonal variation and abundance of finfish species at station 10.

Species Post monsoon pre monsoon sw monsoon Total
N % N % N %

Puntius sp.

Parluciosoma
daniconius

Osteobrama
dayi

Stenogobius
gymnopomus

Ambassis
commersoni

Mugil cephalus

Etroplus
suratensis

Puffer fish

Cynoglossus
punticeps

Pseudorhombus
arius

Sillago sihama

8

5

33.33

61.53 2

26.31

1

66.66

3

8

50.00

50.00

1

3

8

100.00

50.00

50.00

1

6

16

4 100.00 4

12.50 3 18.75 13

14 73.68 19

25.00 75.00 4

Total: 66



Table 84. seasonal variation and abundance of finfish species at station 11.

Species

Puntius sp.

Parluciosoma
daniconius

Osteobrama
dayi

Stenogobius
gymnopomus

Ambassis
commersoni

Mugil cephaius

Etroplus
suratensis

Puffer fish

Cynoglossus
punticeps

Pseudorhombus
arius

Sillago sihama

Total:

Post
N

—

2

3

4

5

6

3

~

—

—

monsoon

—

100.00

100.00

25.00

11.36

40.00

60.00

-

—

«

Pre monsoon
N %

~

~

4

8

6

2

~

1

2

2

—

--

—

25.00

18.18

40.00

40.00

—

100.00

100.00

100.00

sw monsoon
N %

..

8 50.00

31 70.45

3 20.00

—

—

—

Total

~

2

3

16

44

15

5

~

1

2

2

90



Table 85. Seasonal variation and abundance of finfish species at Station 12

Species

Puntius sp.

Parluciosoma
daniconius

Osteobrama
dayi

Stenogobius
gymnopomus

Ambassis
commersoni

Mugil cephaius

Etroplus
suratensis

Puffer fish

Cynoglossus
punticeps

Pseudorhombus
arius

Sillago sihama

Total:

Post
N

—

—

—

--

29

4

~

6

-

—

2

monsoon
%

—

—

29.16

19.04

—

85.71

—

—

12.50

pre
N

—

—

-

81

4

5

1

~

1

8

monsoon
%

—

—

—

—

67.5

19.04

100.00

14.28

-

50.00

50.00

sw monsoon Total
N %

-

~

--

10

13

~

—

-

1

6

—

—

0.83 120

61.90 21

5

7

~

50.00 2

37.50 16

186



Table 86. stationwise composition of Crustacean species during 1992-95.

Station 1 3 4 5 6

species N % N % N % N % N %

p. merguiensis-- -- 7 7.69 2 2.08 10 11.70 23 22.54

P. monodon -- --

M. dobsoni 32 34.78 33 32.26 37 38.54 38 40.42 33 32.35

M. monoceros -- -- -- - 8 8.33 9 9.57 12 11.76

M. affinis •- -- 7 7.44

Carideans 51 55.43 44 48.35 35 36.45 20 21.27 28 27.45

Scylla serrata 9 9.78 7 7.69 14 14.58 9 9.57 6 5.88

Total: 92 91 96 94 102

Table 86. Stationwise composition of crustacean species during 1992-95.

Station 7 8 10 11 12

species N % N % N % N % N % Total

P. merguiensis 23 23.71 14 13.20 32 7.92 46 23.23 41 35.96 198

P. monodon 8 4.04 -- -- 08

M. dobsoni 34 35.05 42 39.62 42 37.83 64 32.32 19 16.16 374

M. monoceros 12 12.37 20 18.86 16 14.41 34 17.17 29 25.43 140

M. affinis 6 6.18 3 2.83 10 9.09 12 6.06 20 17.54 58

Carideans 17 17.52 17 16.03 -- -- 2 1.01 -- - 214

scylla serrata 5 5.15 10 9.43 12 10.81 32 16.16 5 4.38 109

Total: 97 106 111 198 114 1101



Table 87. Seasonal abundance and distribution of Crustacean species during
1992-95 at station 1.

Season P. merguiensis P. monodon M. dobsoni M. monoceros

N % N % N % N %

Pyst monsoon -- -- -- -- 8 27.58 - -

monsoon -- -- . . . . 16 59.00

monsoon -- -- -- - 8 25.80

raple 87. Seasonal abundance and distribution of Crustacean species during
1992-95 at station!

sqpson M. affinis carideans Scylla serrata Total

N % N % N %

Post monsoon - -- 16 55.17 5 17.24 29

Pre monsoon -- 13 40.62 3 9.37 32

SW monsoon -- -- 22 70.96 1 3.22 31



T«40le 88. seasonal abundance and distribution of Crustacean species during
1992-95 at station 3.

Season P. merguiensis P. monodon M. dobsoni M. monoceros

N % N % N % N %

P^st monsoon -- -- -- -- 12 50.00 2 8.33

ce monsoon 2 5.26 -- -- 15 39.47 6 15.78

monsoon -- -- -- -- 10 29.11

88. seasonal abundance and distribution of Crustacean species during
1992-95 at station 3.

M. affinis Carideans Scylla serrata Total

N % N % N %

Pust monsoon -- -- 6 25 4 16.66 24

Pre monsoon -• •• 10 25.64 5 13.15 38

monsoon -- •• 19 55.88 5 14.70 34



Table 89. Seasonal abundance and distribution of crustacean species during
1992-95 at station 4.

Season P. merguiensis P. monodon M. dobsoni M. monoceros

N % N % N % N %

Post monsoon 4 12.5 -- -- 15 46.87 3 9.37

Pre monsoon 2 10 -- -- 14 46.66 4 13.33

sw monsoon 4 12.50 -- -- 9 23.12 2 6.25

Table 89. Seasonal abundance and distribution of Crustacean species during
1992-95 at station 4.

season M. affinis Carideans Scylla serrata Total

N % N % N %

POSt monsoon 4 12.5 2 6.25 4 12.5 32

Pre monsoon 1 3.33 5 16.66 3 10 29

SW monsoon 2 6.25 13 40.62 2 6.25 32



Table 90 Seasonal abundance and distribution of Crustacean species during
1992-95 at station 5.

Season P. merguiensis P. monodon M. dobsoni M. monoceros

N % N % N % N %

Post monsoon -- -- -- -- 12 46.15

Pre monsoon 3 10.71 -- -- 13 46.42

sw monsoon 4 10.88 -- -- 8 21.62

Table 90. Seasonal abundance and distribution of Crustacean species during
1992-95 at station 5.

Season M. affinis carideans Scylla serrata Total

N % N % N %

Post monsoon -- -- 11 42.30 3 11.53 26

Pre monsoon -- -- 10 33.71 1 7.14 28

sw monsoon -- -- 23 62.16 2 5.40 37



(able 91. Seasonal abundance and distribution of Crustacean species during
1992-95 at station 6.

geason P. merguiensis P. monodon M. dobsoni M. monoceros

N % N % N % N %

fOSt monsoon 10 34.48 -- -- 8 27.58 7 24.13

pre monsoon 7 20.00 - -- 15 42.85 5 14.28

monsoon 6 15.78 -- -- 10 26.31

fable 91. Seasonal abundance and distribution of Crustacean species during
1992-95 at station 6.

Season M. affinis Carideans Scylla serrata Total

N % N % N • %

post monsoon -- -- 2 6.89 2 6.89 29

pre monsoon -- -- 5 14.28 3 8.57 35

6W monsoon -- -- 21 55.26 1 2.63 38



Table 92. Seasonal abundance and distribution of crustacean species during
1992-95 at station 7.

Season P. merguiensis P. monodon M. dobsoni M. monoceros

N % N % N % N %

post monsoon 10 32.25 -- -- 9 23.03 3 9.67

pre monsoon 8 23.52 -- -- 14 41.17 5 14.70

SW monsoon 5 15.62 -- -- 11 34.37 4 12.50

Table 92. Seasonal abundance and distribution of crustacean species during
1992-95 at station 7.

Season M. affinis Carideans scylla serrata Total

N % N % N %

POSt monsoon 4 12.90 2 6.45 3 9.67 31

Pre monsoon 2 5.88 3 8.82 2 5.88 34

sw monsoon -- -- 12 37.50 - -- 32



93. seasonal abundance and distribution of Crustacean species during
1992-95 at station 8.

P. merguiensis P. monodon M. dobsoni M. monoceros

N % N % N % N %

t*ost monsoon -- -- -- -- 13 46.42 4 14.28

tpre monsoon 7 19.44 -- -- 19 52.77 10 27.77

monsoon 7 16.66 -- - 10 23.80 6 14.28

•jable 93. Seasonal abundance and distribution of Crustacean species during
1992-95 at station 8.

leason M. affinis Carideans Scylla serrata Total

N % N % N %

monsoon -- -- 7 25.00 4 14.28 28

pre monsoon -- -- -- -- -- -- 36

$W monsoon 3 7.14 10 23.80 6 14.28 42



94. Seasonal abundance and distribution of crustacean species during
1992-95 at station 10

P. merguiensis P. monodon M. dobsoni M. monoceros

N % N % N % N %

Most monsoon 9 34.61 -- -- 9 34.61

We monsoon 11 23.91 -- -- 21 45.65 6 13.04

§\N monsoon 11 29.00 -- -- 12 31.57 10 26.31

'jable 94. seasonal abundance and distribution of Crustacean species during
1992-95 at station 10

Season M. affinis Carideans Scylla serrata Total

N % N % N %

Host monsoon 2 7.69 -- - 6 23.07 26

pre monsoon 5 10.86 -- -- 3 6.52 46

monsoon 3 8.00 -- -- 2 5.26 38



table 95. seasonal abundance and distribution of crustacean species during
1992-95 at station 11.

Reason P. merguiensis P. monodon M. dobsoni M. monoceros

N % N % N % N %

monsoon 12 26.66 1 2.20 11 24.44 6 13.33

fcre monsoon 14 20.58 3 4.41 20 29.41 14 20.58

monsoon 20 23.52 4 4.70 33 38.82 14 16.47

95. Seasonal abundance and distribution of crustacean species during
1992-95 at station 11.

Season M. affinis carideans scylla serrata Total

N % N % N %

FOSt monsoon 4 8.88 2 4.44 9 20.00 45

f re monsoon 5 7.35 -- -- 12 17.64 68

monsoon 3 3.52 -- -- 11 12.94 85



fable 96. Seasonal abundance and distribution of Crustacean species during
1992-95 at station 12.

Reason P. merguiensis P. monodon M. dobsoni M. monoceros

N % N % N % N %

post monsoon 10 31.25 -- -- 6 18.75 4 12.50

f re monsoon 15 34.09 -- -- 10 22.72 11 25.00

monsoon 16 42.10 -- -- 3 7.89 14 36.84

fable 96. Seasonal abundance and distribution of Crustacean species during
1992-95 at station 12.

Season M. affinis Carideans Scylla serrata Total

N % N % N %

post monsoon 9 28.12 -- -- 3 9.37 32

pre monsoon 8 16.18 -- -- -- - 44

SW monsoon 3 7.89 -- -- 2 5.26 38



Table 97. Diurnal variation of surface temperature (oC) at study sites
during post monsoon (A), pre monsoon (B) and sw monsoon(C)

Station A
Time 10.00 14.00 18.00 22.00 02.00 06.00 10.00

§2

#3

#4

#5

#2

#3

#4

#5

#2

#3

#4

#5

27.2

27.6

28.8

29.4

27.3

28.5

28.2

29.0

24.1

23.8

24.2

23.7

28.8

31.1

29.5

28.9

27.9

27.9

28.5

28.7

23.9

23.8

24.1

25.2

26.5

26.2

27.3

28.0

27.5

27.9

27.9

28.4

24.2

23.5

23.8

24.6

25.6

27.5

26.4

27.2

B
28.5

27.5

27.5

27.9

C
24.6

23.9

23.8

25.3

25.0

24.3

25.7

26.1

26.3

26.9

27.8

28.1

23.9

24.7

23.6

23.6

26.1

26.4

27.5

27.4

27.5

27.9

28.0

27.9

24.1

24.6

24.5

24.8

28.0

29.4

30.5

29.7

28.5

28.0

28.5

29.0

23 5

23.7

24.6

25.3



Table 98. Diurnal variation of surface salinity (%) at study sites during
post monsoon (A), pre monsoon (B) and sw monsoon(C)

Station
Time

n
#3

#4

#5

#2

#3

#4

#5

#2

#3

#4

#5

10.00

0.29

0.23

0.36

0.29

0.23

0.25

0.11

0.10

0.22

0.09

0.13

0.13

14.00

0.12

0.23

0.24

0.23

0.23

0.22

0.15

0.25

0.11

0.13

0.08

0.11

A
18.00

0.21

0.25

0.15

0.18

B
0.13

0.12

0.29

0.44

0.13

0.12

0.12

0.13

22.00

0.13

0.26

0.27

0.23

0.25

0.13

025

0.65

C
0.09

0.13

0.13

0.13

02.00

0.14

0.21

0.15

0.22

0.32

0.22

0.18

0.23

0.07

0.14

0.13

0.11

06.00

0.18

0.19

0.26

0.14

0.34

0.11

0.20

0.13

0.12

0.08

0.15

0.09

10.00

0.19

0.25

0.11

0.24

0.23

0.23

0.05

0.20

0.11

0.12

0.14

0.06



Table 99. Diurnal variation of dissolved Oxygen (ml/I) during
post monsoon (A), pre monsoon (B) and sw monsoon(C)

Station A
Time 10.00 14.00 18.00 22.00 02.00 06.00 10.00

#2

#3

#4

#5

12

#3

#4

#5

#2

#3

5.2

5.1

5.1

5.1

5.8

5.6

5.8

5.3

6.1

5.9

6.1

5.9

6.1

6.1

6.8

6.7

6.4

6.4

6.9

6.4

5.9

5.1

5.5

5.2

B
6.2

6.9

6.4

6.3

C
6.1

5.9

5.6

4.9

4.6

4.3

5.3

5.9

5.7

5.8

5.3

5.2

5.0

4.3

4.9

3.2

5.3

5.1

5.0

4.9

5.1

5.0

4.9

4.4

3.9

3.0

4.9

4.9

4.8

4.6

4.8

4.3

5.2

5.4

5.2

4.8

5.8

5.2

5.2

4.9

4.7

4.9

5.8 6.9 7.0 5.6 5.3 4.9 4.9

5.5 6.5 6.3 5.4 5.1 4.3 5.0



Table 100. Diurnal variation of surface pH at study sites during
post monsoon (A), pre monsoon (B) and sw monsoon(C)

Station A

Time 10.00 14.00 18.00 22.00 02.00 06.00 10.00

#2 7.5 7.3 7.9 7.9 7.4 7.4 7.9

#3 7.3 7.4 6.9 8.2 8.1 8.3 7.8

#4 7.9 8.1 8.2 8.2 8.1 7.9 7.8

#5 7.5 7.4 7.3 7.1 7.9 7.5 7.4
B

#2 7.5 6.9 7.3 7.9 7.4 7.4 7.9

#3 7.9 7.3 7.4 7.5 8.1 7.9 7.6

#4 7.9 8.3 8.3 8.3 8.1 8.0 8.1

#5 8.1 8.2 8.3 7.9 7.4 8.1 8.0

C

#2 7.2 6.9 6.9 7.0 7.1 7.2 7.3

| 3 6.9 7.1 7.2 6.8 7.2 7.4 7.1

#4 6.9 7.3 7.3 7.5 7.4 6.9 7.1

#5 7.1 7.4 6.8 7.2 7.5 7.1 7.2



Tabie 101. Diurnal variation of suspended load (g/l) at study sites
during post monsoon (A), pre monsoon (B) and sw monsoon(C)

Station A
Time 10.00 14.00 18.00 22.00 02.00 06.00 10.00

#2

#3

#4

#5

#2

#3

14

#5

#2

#3

#4

#5

0.12

0.14

0.25

0.32

0.16

0.13

0.11

29.0

0.35

0.25

0.25

0.32

0.23

0.23

0.23

0.37

0.17

0.14

0.15

28.7

0.26

0.32

0.35

0.36

0.23

0.32

0.23

0.24

0.13

0.18

0.13

28.4

0.38

0.26

0.35

0.37

0.23

0.41

0.32

0.25

B
0.19

0.19

0.21

27.9

C
0.38

0.33

0.34

0.32

0.32

0.23

0.16

0.30

0.25

0.20

0.20

28.1

0.27

0.24

0.34

0.35

0.24

0.27

0.27

0.29

0.26

0.21

0.21

27.9

0.31

0.19

0.23

0.25

0.23

0.19

0.17

0.29

0.19

0.19

0.22

29.0

0.29

0.26

0.34

0.33



Table 102. Diurnal variation of v.E.c at study sites during
post monsoon (A), pre monsoon (B) and sw monsoon(C)

station A
Time 10.00 14.00 18.00 22.00 02.00 06.00 10.00

#2

#3

#4

#5

#2

13

14

#5

12

#3

14
0
#5

0.31

0.25

0.25

0.23

0.56

0.34

0.43

0.36

0.11

0.21

0.22

0.16

0.21

0.31

0.34

0.34

0.34

0.36

0.32

0.46

0.12

0.19

0.21

0.21

0.23

0.30

0.34

0.32

B
0.43

0.35

0.38

0.24

0.23

0.16

0.11

0.11

0.23

0.28

0.23

0.21

0.40

0.45

0.22

0.35

C
0.13

0.189

0.13

0.16

0.16

0.18

0.23

0.191

0.45

0.49

0.36

0.27

0.25

0.21

0.17

0.13

0.32

0.27

0.13

0.23

0.45

0.32

0.34

0.379

0.151

0.22

0.16

0.19

0.25

0.26

0.34

0.24

0.38

0.35

0.29

0.36

0.19

0.23

0.16

0.15



Table 103. Diurnal variation of Zooplankton at the study sites during
post monsoon (A), pre monsoon (B) and sw monsoon(C)

Station
Time

#2

13

#4

#5

#2

#3

#4

#5

#2

13

#4

#5

10.00

1986

1553

1387

1271

3382

2787

2104

2688

1986

1772

1014

786

14.00

1348

1384

1084

1073

1848

3384

1984

2104

1525

1539

664

875

A
18.00

1784

887

634

892

B
1478

1887

1428

2281

C
943

910

524

483

22.00

4355

1872

1781

1324

4312

3672

5324

3301

2204

2543

1043

1014

02.00

10124

12784

2789

1482

5104

6682

9184

6304

9687

4788

2324

2014

06.00

3978

1588

1164

1132

6978

4524

2972

3889

1384

1963

1184

584

10.00

1808

1386

1223

5324

3624

984

2324

2014

1210

1034

1064

432



Table 104: Median lethal time (Hrs) at lethal temperatures for

acclimation temperatures of 20 ± 1°C and 30 ± 1°C

for Periwinkle.

Acclimation Temperature °C

90 + 1UP

Test Temp
°C

j

30

31

32

j

Median lethal
time

L J

45

15

5

0

25

8

30 ± 1UC

Test Temp
°C

i j

37

38

, 39

/

Median lethal
time

i

90

11

3

0

6

8

\ /

Table 105: Median lethal time (Hrs) at lethal temperatures for

acclimation temperatures of 20 ± 1°C for

Parluciosoma daniconius

• \

Acclimation Temperature

20 + 1°C 30 + 1°C

Test

29
30
31
32
33
34

Temp

°c
_ j

1

-I
Median lethal

time
L _ _ _ J

91.6
64.0
44.4
25.6
12.2
1.5

. __ _
Test Temp

°C
i j

1
38
39
40
41

Median lethal
time

35.0
14.1
3.65
2.4

\



Table 106 : Median lethal time (Hrs) at lethal temperatures for

acclimation temperatures of 20 ± 1°G and 30 ± 1°C
for Puntius spp.

I Test Temp

! °C

! 31
! 32
! 33
! 34
! 35

20 H

_ j

Acclimation

: 1°C

Median

i
i

_ j

- 1
lethal

time

81.
62.
40
25

' 2

._ _ J

0
0
0
5
72

Temperature

30 ±

Test Temp

°C
L _ J

1
40
41
42

°C

1°C

Median lethal
time

62.0
16
1.5

Table 107 : Median lethal time (Hrs) at lethal temperatures for

acclimation temperatures of 20 ± 1°C for
Macrobrachium resenbergii juveniles.

/ V

Acclimation Temperature °C

20 + 1°C 30 + 1°C

Test Temp

°C
_j

29

30

31

-1
Median lethal

time
L J

1
32.1

9.1

5.4

Test Temp

°C
L _ _ _ J

1
38

39

40
41

Median
time

L

29

12

4

i—
i

lethal

.5

.3

.7
\



Table 108 : Median lethal time (Hrs) at lethal temperatures for

acclimation temperatures of 20 ± 1°C and 30 +. 1°C
for Macrobrachium rosenbergii females.

! 20 j

! Test Temp
! PC
i j
i — —

! 30

1

! 31
1
1

! 32

Acclimation

L i°c !
._ _ _ - -j

1
Median lethal

time
L _ J

38.0

7.8

1.9

Temperature C

Test Temp
°C

L — — _ 4
1

38

39
40

1 41

i

30 ± 1°C

Median lethal
time

L_ — _

96.0

37.8
12.5

3.0

Table 109 : Median lethal time (Hrs) at lethal temperatures for

acclimation temperatures of 20 ± 1°C and 30 ± 1°C
for Macrobrachium rosenbergii males.

20 j

Test Temp
°C

_ _ _ _j

32

33

Acclimation Temperature °C

A. \J

_ _ j

Median lethal
time

L _ _ J

24.5

10.25

30 j
L — —

Test Temp
°C

39

40

41

1 42

I ]L°C

Median lethal
time

75.5

24.5

6.0

2.0



Table 110 : values for survival studies with increase in

Temperature at two different rates in Periwinkle.

\

Acclimation
Temp °C

j
_

20 ± 1°C

30 ± 1°C

l°C/hr

L j
r

35

! 39.9
i
i

l°C/24hrs

L

32

33

\ /

Table 111 : values for survival studies with increase in

temperature at two different rates in Parluciosoma

daniconius

Acclimation
Temp °C

20

30

l°C/hr

33.9

41

l°C/24hrs

31.1

40



Table 112 : LTgQ values for survival studies with increase in

temperature at two different rates in Puntius spp.

/ \

Acclimation
Temp °C

_ j
_ .j

20 ± 1°C

30 + 1°C

l°C/hr

i _

35

42

_ _ J

.4

.6

1°C/24hrs

33.2

41

\ /

Table 113 values for survival studies with increase in

temperature at two different rates in Macrobrachium

rosenbergii juveniles.

20

30

Accl
Temp

± 1°

imation
°C

_ _ j
1

C

1

i

°C/hr

j
1

34.1

43

l°C/24hrs

i

32.4

41.2

\



Table 114: LTCQ values for survival studies with increase in

temperature at two different rates in Macrobrachium

rosenbergii females

Acclimation
! Temp °C
i j

! 20 ± 1°C
1
1

1
1

! 30 + 1°C
1

l°C/h

33

42

_ j

.4

.7

1

L

°C/24hrs

4

31

1.

.7

6

Table 115 : LT^Q values for survival studies with increase in

temperature at two different rates in Macrobrachium

rosenbergii males.

A
Acclimation
Temp °C

20 + 1°C

30 + 1°C

! l°C/hr

36.1

43

l°C/24hrs

34

41.9



Table 116: Oxygen consumption of Villorita cyprinoides at various

temperatures.

/ _ \
i _ _ _ ^
Temperature

°c !
j

30
j

—1
32

j

34
_j

36

0.
L

0.

0.
L

0.

1

1136

1281

1314

1481

i
i

i

i
I
i

1
!

I
I

0

0

0

0

12

.1130

.1255

.1294

.1213

i
i

i
i

i
i

i
i

i
i

i
i

i
i

i
i

0

0

0

0

Time

24

.1128

.1186

.1224

.1034

(Hrs)

i
i

X
i

i

i

T~
i
i

i

X
T
i
i

4

0.

0.

0.

0.

1128

1134

1148

0781

i

i
i

i
i

1
1

t

1
1
i
i

0

0

0

0

72

.1130

.1128

.1150

.0544

i
i

i
t

i

i

I
i
i

i
i

0

0

0

0

96

.1128

.1130

.1148

.0528

\ /

Table 117: Oxygen consumption of Parluciosomo daniconius at

various temperatures.

Temperature! Time (Hrs)

°C j 1 ! 12 ! 24 ! 4 j 72 ! 96
x x 1 x x x

30 ! 0.2254 | 0.2254 J 0.2245 J 0.2244 j 0.2245 j 0.2245
1 X 1 1 X X

32 ! 0.2514 ! 0.2483 | 0.2318 J 0.2245 j 0.2245 J 0.2244
x x x x x x

34 I 0.2638 ! 0.2538 | 0.2422 | 0.2268 j 0.2268 j 0.2268
1 X X X X X
I I I I I I

36 j 0.2670 ! 0.2315 J 0.2154 j 0.1862 | 0.1772 J 0.1754

V



Table 118 : Oxygen consumption of Macrobrachium rosenbergii

juveniles at various temperatures.

/
Temperature! Time (Hrs)

i

°C ! 1 ', 12 ! 24 ! 4 ! 72 ! 96
.x x x x x.i i

30 ! 0.2725 ! 0.2723 ! 0.2722 ! 0.2722 ! 0.2722 [ 0.2722

32 ! 0.2913 ! 0.2876 ! 0.2764 | 0.2722 ! 0.2722 ! 0.2722

34 ! 0.2986 ! 0.2924 ! 0.2814 ! 0.2796 ! 0.2783 ! 0.2782

36 ! 0.2943 ! 0.2741 | 0.2562 | 0.2541 ! 0.2529 ! 0.2528

\ /

Table 119: Oxygen consumption of Macrobractium rosenbergii(Male)

at various temperatures.

/

Temperature! Time (Hrs)

i

°C J 1 j 12 ! 24 ! 4 ! 72 ! 96
f x x x x x

30 ! 0.3185 ! 0.3183 J 0.3182 ', 0.3182 | 0.3182 | 0.3182
x x x x x 1

32 ! 0.3382 ! 0.3326 j 0.3253 ! 0.3185 j 0.3182 \ 0.3182
x x x x x x

34 | 0.3388 I 0.3341 j 0.3290 J 0.3214 | 0.3182 | 0.3182
x x x x x x

36 ! 0.3392 ! 0.3376 | 0.3318 ! 0.3272 | 0.3216 | 0.3216
x x x x x x

38 ! 0.3414 ! 0.3356 | 0.3211 ! 0.3210 J 0.3211 | 0.3210

\-



Table 120 : Oxygen consumption of Macrobractium rosenbergii

(Female) at various temperatures.

/_
Temperature Time (Hrs)

i

.1.

12 24 72 96

30 0.3068 ! 0.3066 | 0.3066 | 0.3066 { 0.3066 J 0.3066

-I- -I- -I-
32

34

36

0.3143 ! 0.3095 | 0.3066 | 0.3066 J 0.3066 | 0.3066
i x x x x x

0.3159 ! 0.3108 ! 0.3083 j 0.3082 J 0.3082 J 0.3082
x 1 x x x x
0.3181 ! 0.3054 ! 0.3018 | 0.2978 | 0.2976 | 0.2970

7



Table 121: Primary productivity in pure culture of Pediastrum

spp. at various temperatures.

j Temperature (°C)

! 30

! 32

! 34

! 36

00CO

! 40

i

x
t
i
i

i_i

i

_±__
T
i

i

t
t

i

T
l
i
j

T

Primary productivity
(mg c/m /day)

256.15 + 6.36

284.23 + 5.73

347.52 + 9.26

213.82 + 5.14

171.44 ±3.68

93.26 + 2.58



Figure 1. Water temperature
during Sept.92 - Aug.93
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Figure 2. Salinity variation
during Sep.92 - Aug.93
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Figure 3. Dissolved Oxygen
during Sep.92 - Aug,93

3.50
ep.92 Oct. Nov. Dec. Jan'93 Feb. March April May June July Aug.

• 1 » 2 -•- 3
-*- 4 -e- 5 -B-- 6

Dissolved Oxygen

8.00,

Sep.92 Oct. Nov. Dec. Jan'93 Feb. March April May June July Aug.

• 7 " 8 • 9
^ - 1 0 © 11 -a- 12



9.00T

Figure 4. Variation in pH
during Sep.92 - Aug,93
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Figure 5. Suspended load
during Sep.92 - Aug.93
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Figure 6. Vert. Ext. Coefficient
during Sep.92 - Aug.93
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Figure 7. Variation in Phosphate
during Sep.92 - Aug.93
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Figure 8. Variation in Nitrate
during Sep.92 - Aug.93
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Figure 9. Variation in Nitrite-N
during Sep.92 - Aug.93
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Figure 10. Variation in Silicate-Si
during Sep.92 - Aug.93
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Figure 11. Water temperature
during Sep.93 - Aug.94
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Figure 12. Variation in Salinity
during Sep.93 - Aug.94
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Figure 13. Dissolved Oxygen
during Sep.93 - Aug.94
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Figure 14. Variation in pH
during Sep.93 - Aug.94
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Figure 15. Variation in pH
during Sep.93 - Aug.94
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Figure 16. Vert.Ext.Coefficient
during Sep.93 - Aug.94
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Fig. 17 . Variation in Phosphate
during Sep.93 - Aug.94
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Figure 18. Variation in Nitrate
during Sep.93 - Aug.94
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Figure 19. Variation in Nitrite-N
during Sep.93 - Aug.94
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Figure 20. Variation in Silicate-Si
duimg Sep.93 - Aug.94
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Figure 21. Water temperature
during Sep.94 - August 95
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Figure 22. Water Salinity
during Sep.94 - Aug.95
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Figure 23. Dissolved Oxygen
during Sep.94 - Aug.95
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Figure 24. Variation in pH
during Sep.94 - Aug.95
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Figure 25. Suspended load
during Sep.94 - Aug.95
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Figure 26. Variation in V.E.C
during Sep.94 - Aug.95
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Fig. 27. Variation in Phosphate-P
during Sep.94 - Aug.95
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Figure 28. Variation in Nitrate-N
during Sep.94 - Aug.95
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Figure 29. Variation in Nitrite-N
during Sep.94 - Aug.95
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Figure 30. Variation in Silicate-Si
during Sep.94 - Aug.95
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Fig.31. Sediment temperature
during Sep 92 - Aug 93
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Figure 32. Sediment pH
during Sep.92 - Aug.93
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Figure 33. Organic matter
during Sep.92 - Aug.93
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Figure 34. Organic carbon
during Sep.92 - Aug.93
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Fig 35. Sediment moisture (%)
during Sep,92 - Aug,93
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Figure 36. Variation in Sand (%)
during Sep.92 - Aug.93
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Figure 38. Variation in Clay (%)
during Sep.92 - Aug.93
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Fig 39. Sediment temperature
during Sep.93 - Aug.94
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Figure 40. Sediment pH
during Sep.93 - Aug.94
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Fig 41. Sed. Organic matter
during Sep.93 - Aug.94
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Figure 42. Sed. Organic carbon
during Sep.93 - Aug. 94
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Fig 43. Sediment moisture (%)
during Sep.93 - Aug.94
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Figure 45. Variation in Silt (%)
during Sep.93 - Aug.94
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Figure 46. Variation in Clay (%)
during Sep.93 - Aug 94
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Figure 47. Sediment temperature
during Sep.94 - Aug.95
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Figure 48. Sediment pH
during Sep.94 - Aug.95

8.60 T

8.40

7.0
.94 Oct. Nov. Dec. J.95 Feb. March April May June July Aug.

• 1 • 2 • 3
* 4 o 5 >> Q

Sediment pH

i
Q.

8.40

8.20

8.00,

7.80

7.60

7.40

7.20

7.0J
94 Oct. Nov. Dec. J.95 Feb. March April May June July Aug.

• 7
* 10

8 • 9
11 " 12



Figure 49. Sed.Organic matter
during Sep.94 - Aug.95
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Figure 50. Sed. Organic carbon
during Sep.94 - Aug.95
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Figure 51. Sediment moisture (%)
during Sep.94 - Aug.95
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Figure 54. Variation in Clay (%)
during Sep.94 - Aug.95
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Figure 55. Phytoplankton
during Sep.92 - Aug 93
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Figure 56. Zooplankton
during Sep.92 - Aug.93
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Figure 57. Meiobenthos
during Sep.92 - Aug.93
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Figure 58. Macrobenthos
during Sep.92 - Aug.93
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Figure 59. Microbes in Water
during Sep.92 - Aug.93
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Figure 60. Microbes in Sediment
during Sep.92 - Aug.93
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Figure 61. Phytoplankton
during Sep.93 - Aug 94
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Figure 63. Meiobenthos
during Sep.93 - Aug.94
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Figure 64. Macrobenthos
during Sep.93 - Aug.94
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Figure 65. Microbes in Water
during Sep.93 - Aug.94
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Fig.66. Microbes in Sediment
during Sep.93 - Aug.94
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Figure 67. Phytoplankton
during Sep.94 - Aug.95
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Figure 68. Zooplankton
during Sep.94 - Aug.95
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Figure 69.Meiobenthos
during Sep.94 - Aug.95
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Figure 70. Macrobenthos
during Sep.94 - Aug.95
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Figure 71. Microbes in Water
during Sep.94 - Aug.95
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Figure 72. Microbes in Sediment
during Sep.94 - Aug.95
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