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Figure 1. Location of the natural creeks used in the study. The man-made area (Project Area 2)
is not shown, but opens into Drinkwater Creek near the junction of Drinkwater Creek and Jacobs
Creek.
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Figure 2. Placement areas for the enclosures used in the spot (Leiostomus xanthurus) growth
and survival experiments.
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Location
Diameter

No (meters
Duration of

Survival

DW I--L 1 8 Days .. 5% 1 8)
I-S 0 9 1 Days 10 % )

II--L .. 8 14 Days 50% 8
II--S 0 9 1 Days 0% (0/2

III-L 1 .. 8 14 Days 0% 0 8
III--S 0 .. 9 1 Days 0% 0/2)

1,,8 1 Days 0 0 8)
IV-S 0 .. 9 1 Days 0% (

1,,8 (3 8
V--S 0,,9 0% 0



Location
Diameter

No.. (meters
Duration of

2 I~L .. 8
I~S 0 .. 9

II-L 8
II-S 0 .. 9

III~L 1 .. 8
III-S 0 9

IV-L
IV-S 0 .. 9

.. 8
v-s 0 .. 9

1 Days
1 Days

Days
14

Days
14 Days

25%
50% 8

0% ( 8)
% 0

0% 0/8
0% 0

0% 0 8)
0% 0

% ( 8
0% 0

==~==========================================================================
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====================================================

Duration of

24 hrs

72 hrs ..

1

25% (1/4

25% (1/

2

50% (2

50% (2

3

5% 3/4

5% (3
====================================================

9





====~=================~=================================================~==

00%

0%

1 0% (4

1 0%

100% 4

CAGE B

SURVIVAL

DURATION OF CAGE A

CAGE # EXPERIMENT MARKED

II DAY 100% (4 4) 100% 4 1 0%

IV 3 DAYS 100% (4/ 0% 5% 3

V 6 DAYS 100% ( ! 100% 100% 4

III 9 DAYS 75% (3 4) % ! 75% {3!

I 12 DAYS 0% 10 % 4 100%
===========================================================================
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OF

x

.. 3

7 .3

o 0

6

o

1 DAY
s

13 8

.0

3

74.3

0.0

5 .. 8

.. 9

+0

3 DAYS
s

9 3

.6

6

n

68 3

8

5

3

3 8

-0 1

6
s

3

0.9

0 ..

x

3.3

77 .. 7

4 9

.. 7

8

9 DAYS
s

1 2

0 .. 6

o

O.

n

3

3

3

3

63 ..

65 .. 8

+2 ..

3 .. 1

1

DAYS
s

.. 5

0 ..

0.5

n
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CAGE A

EXPERIMENT

1 DAY 3 DAYS DAYS 9 DAYS
x s n x n x n x s n x s n

LENGTH

0.5 .9 o. .9 .0 4 8.8 3.0 72 8 9 5

69 69.0 2.2 .3 5 5. 8.9 4

.0 5 -0 8 +6

WEIGHT

.3 .3 o 6 4 3 0.6 3.8 o 5 .0 1

.3 1 8 . 1 o 5 3 . 0 .9 1 3 6 8 .3

0.0 .2 +0 +2 8

=====================================================================================================
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MARKED CAGE

x s n x
3 DAYS

s x
9 DAYS

s n x
DAYS

s n

0 .. 8

6

-1 0

4 ..

3

1

8 6

7 .. 9

6

4 5.3

3 a

-2 .. 3

5 2

5 .. 0

.. 2

o 6

0 ..

o 3

3

3

3

3

8

.. 3

5

.. 0

5 .. 0

.. 0

0 .. 0

9 .. 3

1 .. 9

1 .. 9

o

3 .. 0

5

9

+0 ..

6

6

1 2

1 ..

3

3

3

3

1 0

.. 8

+0.8

5 .. 0

+0 9

1 .. 1

1 0

4

4

4
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DURATION

FIN

OF EXPERIMENT CAGE DORSAL PELVIC CAUDAL

o 1 -0,,05

0 .. 1 0 °
o 5 1 ..
o 5 0 .. 6

2 .. 0 1,,0
0.. 1,,1

==========~==============================================



Time Growth
Parameter of Variance

o

9

Source of Variation

Total

Total

df

7

9

MS

30 3
16 ..

.. 0 <

27 .. 1

o 50 <

1 .. 8 ns

< 0 25

0 .. 66 ns

< 0 .. 75

o

9

Total

2

9

2

1 23 2 .. 30 ns
0 .. 53

0 .. 10 < P < 0 .. 25

0 .. 5 0 .. 8 ns
1 .. 33

.. 50 < P < 0 .. 5

======================================================================



Time Growth
Paramater of Variance

of Variation df MS F

o

Total 13

9 .. 6
32 6

ns

o 0 < P < 0 .. 25

12 Days

Total 13

16 .. 3
27 5

6 .. 2 *

0 .. 01 < P < 0 .. 025

o

Total

2

13

3 .. 3
1 7

2 .. 0 ns

o 10 < P < 0 25

12

Total

2

13

7 ..
.. 8

42*

0 .. 025 < P < 0 .. 05

=======================================================================



Date of (rom)

Collection x s n in s n

3-23 28 .. 1 4 .. 0 38 0 26 0 .. 38

4-26 37 1 13 125 +9 0 0 .. 95 3 09 125 +0 .. 69

5~21 44 .. 5 7 2 125 +7 .. .23 1 80 125 +0 .. 28

6-15 54 20 4 125 +10 3 .. 59 9 .. 36 125 96

-15 66 .. 0 16 9 122 +11 .. 79 .. 81 122 +1 20

8-19 73 9 11 7 3 +7 9 6 86 10. 3 +2.07

9-25 89 .. 10 .. 6 +5 5 9 8 3 98 75 +3 .. 98

0-28 98 .. 8 8 .. 3 9 +9 .. 12 .. 29 3 1 9 +2.40

==============~===========~=====================================================
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Figure 4. Effects of enclosure size on growth (average weight gain) and survival of spot in the
Project Area and the natural creeks during the 29 May-13 July 1985 experiments. Survival is
presented as the arc sine (angle 0) transforms of the orginal percentage values.
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Figure 5. Effects of enclosure size on growth (average weight gain) and survival of spot in the
Project Area and the natural creeks during the 24July-9 August 1985 experiments. Survival is
presented as the arc sine (angle 0) transforms of the orginal percentage values.
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JULY 1 85

DW 1 2 9 7 1 6 88 50
2 2 0 2 .. 6 0 .. 6 100 10
3 2 .. 0 .. 6 1 .. 2 5 50
4 2 .. 5 0 6 8 0 .. 1 50 00
5 2 .. 5 1 .. 0 2 3 0 1 100 100

JB 1 2 .. 1 .. 0 1 .. 5 0 .. 3 100 0
2 1 .. 0 6 3 .. 2 0 .. 5 25 0
3 5 0 .. 1 9 0 .. 2 100
4 2 3 0 .. 4 2 .. 1 0 .. 6 50 100
5 3 0 0 3 .. 1 0 .. 2 88 00

PA 2 1 1 .. 9 0 63 0
-- 2 2 .. 50

3 3 .. 0 .. 75
4 2 .. 8 0 .. 5 2 .. 1 0 .. 100 100

5 3 .. 0 3 .. 3 0 .. 5
=========================================================================~===



DRINKWATER CREEK

ANALYSIS OF VARIANCE

DF MEAN..... SQUARE

1 0 125

SOURCE

CAGE

ERROR

SUM-OF-SQUARES

o 125

36 853 25 1 4

F .....RATIO

.. 08

P

0 .. 773

JACOBS CREEK

OF VARIANCE

SOURCE

ERROR

SUM-OF-SQUARES

14 030

82 .. 965

1

30

.. 030

2 65

5

P

0 .. 032 "*

PROJECT AREA 2

OF VARIANCE

2

SOURCE

CAGE

ERROR

SUM-OF-SQUARES

2 .. 962

34 .. 212

DF MEAN ..... SQUARE

2 962

1 .. 368

F-RATIO

2 .. 65

P

0 .. 15 ns

=============================================================================



DRINKWATER CREEK

~'lIJI,;-;L.II..II.Il. ....... IS OF VARIANCE

SOURCE

CAGE

ERROR

SUM....OF....SQUARES

6

19 .. 885

1

39

6

0 .. 10

5 .. 2 0 .. *

JACOBS CREEK

ANALYSIS OF VARIANCE

SOURCE

CAGE

ERROR

SUM....OF-SQUARES

0 .. 010

2 .. 280

DF

1

37

0 .. 010

0 .. 656

F.....RATIO

o 015

p

o 902

PROJECT AREA 2

OF VARIANCE

DF MEAN.... SQUARE

0 .. 036

SOURCE

CAGE

ERROR

SUM-OF-SQUARES

o 036

6 .. 519 29 o 57

F ....RATIO

o 064 0 .. 802 ns

=~===========================================================================



DRINKWATER CREEK

ANALYSIS OF VARIANCE

DF MEAN-SQUARESOURCE

CAGE

ERROR

SUM~OF-SQUARES

1493 .. 28

3338 .. 972

1

8

493 .. 28

4 ..372

3 8 o 095 ns

JACOBS CREEK

ANALYSIS OF VARIANCE

MEAN-SQUARESOURCE

CAGE

ERROR

SUM-OF-SQUARES

360 .. 000

3 .. 500

1

8

3 000

438

o 85

p

0 .. 01 ns

PROJECT AREA 2

ANALYSIS OF VARIANCE

DF MEAN-SQUARE

1 29 584

SOURCE

CAGE

ERROR

SUM-OF-SQUARES

29 .. 58

5332 .. 172 8 666 522

F .....RATIO

0 .. 0

p

o 838 ns

===~=========================================~===============================



DRINKWATER CREEK

ANALYSIS OF

SOURCE

CAGE

ERROR

SUM-OF""SQUARES

2 .. 09

3950 672

1

8

2 .. 80

93 .. 834

F-RATIO

0 .. 0

p

ns

JACOBS CREEK

ANALYSIS OF VARIANCE

SOURCE

CAGE

ERROR

SUM-OF""SQUARES

1570 .. 009

2897 072 3

0 .. 09

13

F....RATIO

.. 335 1 ns

PROJECT AREA 2

ANALYSIS OF VARIANCE

DF MEAN.... SQUARESOURCE

CAGE

ERROR

SUM-OF-SQUARES

1 0 625

12375 .. 000

1

8

.. 625

6.. 5

F ....RATIO

0 .. 09

p

o 1 ns

=============================================================================



MAY 1985

ANALYSIS VARIANCE

SOURCE SUM-OF-SQUARES MEAN.....SQUARE F-RATIO p

AMONG CREEKS
AMONG CAGES
AMONG CAGES (JB)
AMONG CAGES

ERROR

JULY 1985

o 822
22 .. 225
10 4

5 .. 565

75 43

2

4

5 .. 11
5 .. 556
2 36
1 .. 391

0 .. 95

5 6
5 .. 95
2 .. 854
1 ..

o 005 *
0 .. 000 *

.. 029 *
0 .. 225

F .....RATIO P

ANALYSIS OF

SOURCE SUM-OF-SQUARES DF

AMONG CREEKS 2 1 2
CAGES 0 .. 03

AMONG CAGES 5 .. 53
AMONG CAGES 6 069 4

136
0.. 6
1.383
1 .. 5

2 .. 180
o 337
2 .. 655
2 12

o 120
0 .. 852
0 .. 040 *
0 .. 027

ERROR 38 3 73 0 .. 521

==========================~====================~=============================
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MAY 1985

0 .. 549 ns0 .. 630179 923

285 720

2

12

ANALYSIS OF

DF MEAN-SQUARESUM.....OF..... SQUARES

359 8

3428 .. 6

SOURCE

CREEK

ERROR

JULY 1985

p

0 .. 559 ns.. 6323

395

42

12

ANALYSIS OF VARIANCE

DFSUM-OF-SQUARES

8 .. 645

8692 7

SOURCE

CREEK

ERROR

==~=============~===~==============================================~=========



==~==~============================================~=====~================

Leiostomus xanthurus undulatus

Taxon Taxon Number %

36.6
931 3 .6

63 8.9
180 6,,1
133 4,,5
111 3 8

9 3,,2
53 1 8
38 ,,3
18 0.6

0,,5
803
602
2 0"
201
100
100

Insect

foraminifera
Nematoda

Chironomidae

Gammarus mucronatus

lacustre
Laeonereis culveri

Hobsonia florida
Insect

Chironomidae
Ostracoda
Nematoda
foraminifera
Gammarus

Neanthes succinea
===========================================~==============================
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