
Appendix A ~ 1. Fish individual weight data.

------
04.07.01 05.08.01 05.09.01 02.10.01 03.11.01

Rl Rl R> Rl Rl R> R> Rl R> R>

I I~gth weight (g)
~::;'

weight (g) """" 'Weigln7glff~ weigln (g)
I~~

weigln{g)
,.1 ';;ml

••• IL9
j--~~~- ".S 19,7 145.4 24,8 216.2 33.9 430.7

'".S 12.1 14.5 45.9 "" 109.8 26,5 266.7 30.2 399.0

.S , 12.1 15.0 53.9 20.9 150.2 24,2 204.0 30.0 379.0

10.0 12, I 15.5 50.9 19.2 106.9 24,6 -'+---211.8 30.8 373,5

.S 13.1 14.2 43.8 19.0 105.4 24.8 257,0 30.5 441.0

10.0 lSA 15.1 52.9 19.1 113,1 23.4 20\.1 30.1 392.0
""" "•• 1l.5 15.0 52.6 20.2 121.9 24.8 215.8 27,8 349.0

, ,

" 12,7 14.5 42.1 20,4 142.9 25.4 223.7 29.4 368.5

•• 13.7 16.0 58.4 19.1 123.6 23.6 199.4 28.1 329..2
",""" -- ,.,-- " -,,'" "" -32.310.1 12,3 14.6 47.3 18,9 107,0 24.4 216.2 450.3

10.2 11.8 13.9 42.5 19,1 110.8 23.8 193,7 3L8 401.4

10.0 ll.6 14.1 42.2 20.5 _~15.5 26.2 252.5 32.9 431.9
"" ---, ""

10.2 14.0 15.7 SLS 211.7 138.0 23.6 187.3 30.5 405.1

HI.O 13.1 15.4 51.9 20.1 133.1 26.0 263.2 28.6 340.5

10,2 13.1 14,6 43.8 19,4 109.1 26.5 248.5 33.0 474.2

In 54,1 184 99.0 24.5 206.7 32.1 413.2

.............~ 14.9 55,7 18,1 93.8 , 24,5 20U 28.2 liO.7
" """"""""""",-

18.4 102.2 25.7 224,8 29.7 373.6

20.5 139.9 26.1 271.0 30.1 374.1

23,6 195.5 29.0 33-4.9

2S,2 216.1- ... 12.89 14,89 49.41 19,67 117.97 24,87 222.84 30.30 31!6.37
"

'" 0.42 I,M 1l.59 5.31 0.83 17.27 "'to 26.07 1.71 43.66

Appendix 1. Fish individual weight data (continued).

04.07.01 05.08.01 05.09.01 02,10.01 03.]1,01

" " " " " " " " " "
"""" w~ ,- w~~f 1m'" w~~~ 1m'" w~~~t "_ w~~~t{c;;" (c;;'l (e;;" (e;;'1 (e;;:"., 12.0 13.9 ..., 22.0 120.5 27.0 311.4 31.0 .."
" ILS 14.0 43.0 19.5 HlB 23,4 180.0 30,S 3S8,7

10.0 13.8 15.4 49.7 19.8 113.2 23.8 188.4 31.9 40B

10.5 13.6 15.0 ",. 19.2 108.1 26.1 2311.2 32, I 433,2

10.2 135 16.0 57,S 20,8 127.2 23.1 185.6 29.4 373.8

.S 13.3 14.5 ..., 20,4 130.5 21.6 298.4 30,3 358.2

10,1 14.0 15,2 45.0 20,5 142,2 24.9 215.9 29.9 323.9

10.2 14.4 15.2 48.6 19.3 112.2 27.6 318.0 33.5 524.0

", 12,3 15.4 49.9 19,1 109.7 26.4 255.1 30,2 325.4

" 12.2 16.8 "'.1 20.3 125.4 25.9 259.0 34.0 .",
10.5 14.5 155 "" 18.6 94.5 24.3 2115.3 311,2 369.1

."
12.6 14.0 41.3 21.2 153.7 24.9 225.9 28.5 ""103 14.1 16.0 54.1 19.4 105.0 23.9 189.9 30.2 343.8,.• 13.3 15.9 51.4 18.5 102.7 23.8 199.6 29,0 313,1l

10.5 15.6 '" 50.1 19.1 103.0 25.4 220.1 30.3 398.l

15.5 57.0 21.1 152.6 25.2 229.5 "S ""
20.0 129.3 24.9 209.6 29.1 335.9

25.4 269.11 33.2 439.0

26.0 26LS 28.3 292.9

26.4 253.0 30,2 381.6

m= 9.97 13.42 15.28 49.77 19.96 119.75 25.30 235,34 30.82 382.89

" 0.42 1.14 0.84 6.92 "" 17.65 1.33 41.14 l.81 64,75



Appendix 1. Fish individualweight data (continued).

,
21.06,02 19.07,02 1708.02 14,09.02 12.10.02 151102

" " " " " " " " " " " "weight '.... w~ght I:;~ w~u~t 1~ ~u~l 1~ W~,,~t I~~ W~~t I~

" (0';,':'
1l.0 " 335 12.5 92,5 17.8 165.0 22,1 "" 28.6 654.5 35.5,
10,0 " 28,5 12,2 100,0 17,6 168,5 m 295.5 28,0 570.5 34.6

11.0 " 26,0 12.1 90.0 17,8 192,5 22,8 265.0 26.9 500.5 no,,,
" 335 124 99.0 18,9 147.0 21.0 265.5 26.3 472.0 33.0

125 " 2$.5 12.0 83.0 1.7,7 150,5 2l.8 241.0 27.5 481.0 33.1

15,5 " 2B 12.0 83.5 17,0 194.5 23.6 "'" 28.9 546,0 '"13.0 lOA 30,0 12.4 63.5 15,6 119.5 20.0 274.0 27.5 HS.5 34.3

15.0 8,6 25.5 12.4 71.0 16,6 162.5 22,3 300.0 28,0 560,0 35.6

-- 11.0 " 25,S 11.9 81.0 16.9 158.5 21A 273.5 27-6 505.0 34.2

13,0 .. 20.5 10.6 82-0 17.2 1.71.5 23.3 309.0 28.7 421.0 32.5

13.5 ••• 28.5 12.0 89.5 17.2 141.5 21.9 273,5 27.2 629,5 35,6

13.5 "' 47.0 14.0 '" 17,6 123.5 21.0 331.5 29.4 SOl.5 34.2

12.0 ,., 30.0 12.0 88.0 1S.2 159.0 22.4 235.5 25.5 554.0 32.2

U.5 "' 32.0 12.5 '" IU 155.0 22.2 286.0 27.7 "" 34.6

12,0 "' 34.0 12.5 78.5 17.2 150.0 21.7 2735 27.6 508.0 33.5

135 " 36.0 13.0 .., 18.4 149.5 21.1 228.5 26.0 541.5 35.4

14.0 •., 27.5 11.9

D.S " 34.0 13.0

10,5 "' 33.0 ,n
10.0 " '0.0 13.5- IU3 '"' 30.90 12.38 86,09 17.51 156,78 21.93 281.(.3 27.59 532.97 34.09

'" 1.57 0,42 ,.~ 0.69 9.96 0,80 20.21 0.91 l2.97 'M 57.43 1.12

Appendix; 1. Fish individual weight data (continued).

21.06.02 19.07.02 17,08.02 14.09.02 12.10.02 15.11.02

" " " " " " " " " " " "
W~~ = W~fl I::i' ~u~t I~~ w~~t I~~ w~~~ ~: ~ ~~
u.s •• 3!.5 12.2 97.5 17.1 157.5 22.1 312.0 28.1 534,5 '"10.0 "' 34.5 13,2 109,5 18.2 166.0 23.4 302.5 27.4 527,0 34,S

U.S '" 25.5 1l.9 97.5 18.2 121.5 19.1 34ll.5 29.5 594.5 35,5

n.o " 30.5 120 112,0 18.8 174.0 n' m' 28.6 487.5 32.4-

"
., 330 12.4 102.5 18.6 169.5 21.2 297.0 28.0 314,0 30.0

10,5 ., 25,S lL2 82,0 16.5 167.0 22,7 295,5 28,5 4810 ~3.5

13.0 •• ,,, 12.5 82.0 17.9 185.5 23.5 248.0 27A 6(17.5 H,2

11.0 " 34,S 12.2 87.0 18,2 200.0 23.5 291.0 280 416.0 31.2,.• •• 30,0 11.5 8B 18,0 143.5 21.4 356,5 30,0 631.0 H.7

13.0 ., 32,0 12.6 102.0 18.8 122.0 20.5 30'l.S 27,2 552.0 33.5

10.5 .. 34.0 13.1 US 16.3 204,5 24.3 ,~, 27,4 555.5 35.7

10.0 ., 36,0 13.3 94.0 18.0 2015 24.9 30U 28.6 568.5 35,9

13.0 •., 31.5 12.5 94.5 17.2 167,0 22,9 257.0 27.0 475.0 33.4-

11.0 .., 34,0 13.2 85.0 18.1 201.5 23.5 205,5 23.5 41~.0 33.4-

12,0 .., 29.5 12.6 88,S 17.6 167,5 no 2190 25,4 402,0 33.0

I 1.0 •., 33.0 12,3 144.0 22.4 342.0 30.0

10,5 " 33,S 12.6
, ILS " 34.5 12.3

I 11.5 " 36,S 13.0, m= 1l.1l 8.65 32.21 12.45 93,53 17.83 16S,28 22.53 290.31 27.79 50827 33.87
i

" 1.19 0,33 3.02 0.5'1 9.83 0.76 26.48 '" 4205 '" 79.92 ].76



Appendix 1. Fish individual weight data (continued).

27102103 24103103 24104/03 23105103 19/0&03 18107103.. .. .. .. .. .. .. .. .. .. .. ..
W1t! ...."" w~rl ~~

weight 'm"" W1tt 1=
Weight ...."" w~tt ~Ic';') I ,., Ic;") '" Ic';'}.., " "'.. " 84,2 16.2 194.6 23.2 246.4 25.1 '" 26.5

•• •• 38.5 12.4 " 18.6 163.2 20.6 "" 25.3 219.5 25.6.., " 25.9 U.S W• 19.1 185.2 "., 27L5 26.1 '" 2LS

•• ,.
'" 14.8 128,5 2Ll 162.6 21.4 255.6 24.6 '" 26.5

11.2 .3 53.4 14.5 '" 17.5 1S2.8 22.4 ". 24.6 1%,5 22.1

" ., 43.1 IU " 16.6 154.3 20.1 240.1 24.7 311.5 24.6

10,2 .., 45.9 14.4 110.5 18.5 128, I 20.2 200.3 22,6 290.5 25.4, " 34.5 14.8 W. 19.3 154.6 20,2 191.4 '" 283,5 25,6

" ,.. 41.8 14.6 121.5 19.2 183.5 231 233.2 24.2 232.5 '"• ., 48.4 IU DO 2Ll ,m 11.1 225.3 22.1 216.5 23.9

" ••• 42.6 13.8 146.5 2l.2 205.2 '" 243.1 24.2 "" 22.,
02 .., 38.6 12.4 .. 11.8 128.6 18,9 259.1 25,2 292.5 25,S.., " " 13,4 109.5 18.8 139.9 10 '" 23.5 '" ""

., 43.8 14.1 '" 19.2 185.5 21,6 251.3 24.3 '" 23.5., " 33.9 13, I " 16.8 179.6 22.2 240.4 242 223.5 20.4

" " 38.4 13.8 12L5 IU 158.4 2Ll 272.3 24.7 '" 25.7

••• ., 52, I 14.8 '" 16.6 184.3 23,3 221.9 24.3 '" '"
"

., 43,1 15.4 W, 16.8 175.7 2L5 186.5 22..' 309.5 24.3

• •• 31,4 12.7 .. 16.7 136.2 20.6 245.9 " 2775 "" ., 34.6 12.4 105.5 16.2 180.7 22.1 199,3 ".. m 24.6

•• , 27.3 10.6 '" 16.7 172.3 21.5 174,6 II 30s.s 26.7., " 35,2 11.6 78.5 14.2 ISO.8 21.6 245,6 24.9 310,5 27.2., •• 33.4 12.4 87.5 18.3 174.6 22.3 247.8 '" "" 26.1

" .., 41.4 " '" 16.1 201.2 23.1 1752 2L2 '" 22.7,., .., 46.7 13.8 74.5 13.4 174,9 21.7 '" 24.4 249.5 24.6

" • 49.9 14.6 '"' 17.7 198.8 22.6 180,7 21.7 251.5 24.9... " 39.7 14.2 113,5 15.2 153.2 21.3 185.9 23.2 '" 26.5,
" 36.5 13.4 .. 16.1 165.4 21.6 274.7 26.2 '" 25,9,., • 30.8 13.2 116.5 18.2 162, I 2t5 257.6 ".. m 22.,

10.1 .., 55.6 16.6 76.5 16.9 185,5 21,8 215.5 23,6 J08.5 25.4

" •• 34.8 12.6 W, 15.1 '" 19,7 248.3 24.2 ". 24.7., .., 39.6 13.5 95.5 15,6 210.3 22,1 176.6 20,6 ". 24.1

•• ... 27.9 12.2 '" 15-5 132.8 203 210.9 25.5 284.5 25.2.., •• " 14.2 117.5 17,6 132.7 20.2 227.8 24,2 '"' 25.3

•• ., 43.8 14.3 102.5 17.8 167.8 216 249.7 25.1 238.5 24.1

" .., «., 14,2 104.5 15.4 198.2 '" 275.3 25,5 286,5 25.6

" .., 40.8 13.8 so 14.5 158.8 2L3 28L8 25.5 '" 25.8

" " 50.8 " .. 14.6 198.6 23.2 250.5 24.3 333.5 26.2

"
., 48.3 13.8 '" 17.6 148.1 20.6 225.6 24.1 '"' 26.6

.3 .., 47.5 15.2 102.5 16,5 194.1 21.7 263.6 24.5 m "3
2.6 ••• «. 13.8 89.5 18.4 116.4 11.2 189.7 22..' '" 24.6

" .., 37.5 12.5 1OL5 17.2 185.8 21.7 "" 24.2 '" 22.1

••• ., 30.9 12.4 '00 16.6 140.1 19.6 182.3 22,1 249,5 24.6

" .3 37.6 12,1 76.5 14.2 130.6 20.1 263.2 24.2 3155 26,6

"
., 42.3 132 84.5 15.3 178.8 21.2 204.2 22.6 240,5 24.2.., ,.. 38.9 13.1 '" 16.6 189.3 '" 228.1 23.7 224.5 23.5

" ., 41.1 13.6 91..5 16.8 '" '" 276.1 " '" 24.5

" " " 12,4 " 17.2 148.6 20,6 269.4 25.6 m 24.7

.3 ., 47.8 13.5 133.5 18.2 '" 19.5 290.1 ".. "" "., " 40.3 13.4 76.5 13.5 204.5 22,2 174.4 21.6 254,5 24.3,. ,., 35.7 13.8 W. m 166.9 22.4 254.6 24-8 '" 25.7

"
, 28.4 1l.5 139.5 18.2 167.9 21.8 206.9 23.5 227,5 23.5



,., 7.' 36.8 'U 10' 16.2 111.~ 'I' 184.4 'I, 'I' 24.6,.. 72 33.9 12.3 .. ITS 129.2 "., 201.6 22.6 '"' "., " 36.4- 12.8 "" 16.2 143.1 '" m 24.9 276.5 24.9

" 7.2 Sll.' 15.2 " 17.3 186.2 21.7 212.6 23.2 1S2,S 21.6.., 7.2 32.3 11.& 118.5 17.1 21L5 23.2 232.5 24.1 239.5 24.4

" 72 48.' 14.3 92.5 IS.? ])IS 20.1 188.7 23.5 '" 22.2

12.6 lO.t 27.6 11l.9 IIS.S 17.4 144.3 "2 224.8 23.3 '" 23.2

14.7 102 '" 14.2 06 14.2 191.6 23.3 22<.7 ". m 25.2rn_
8.211 8.36 «l." 13.51 101.48 17.00 166.32 21.31 231.85 23.88 266.(11 24.46

" 1.$4 '" 1.73 12. 18.09 1.72 26.37 13' 32.43 1.27 4<1.47 \.50

Appendix 1. Fish individual weight data (continued).

27/03Jl}3 2MlW' 23/(lSlO3 19106103 18107103 211812003

lU lU lU lU lU lU lU lU lU lU lU lU

w~..~1 1~ w~ - w~~~t - W~l 1= w~~t I: w~t I~; ;

" 7.' ".. 16.2 ' 136.7 19.1 187.7 23.1 298 266 295:5 "1I6 ., 60' 15.5 88.4- 17.6 190.' n 256.8 25.2 274.5 26.9

12.3 '.7 " is.7 125.4 19.6 157.6 2\.4 "" 28' 260 26.1

11.5 " 69.5 15.8 142.5 20.6 167.' 22.' '" 266 282.5 25.6

10 ,
'"' 14.6 152,2 19.8 185.3 22.8 "" m '" 26.4

IH 10.2 " 14.4 &9.9 1&.3 155.5 2\.2 221.5 23.& '" 2&.6

10,6 , 55.5 15.8 99.2 1&.4 162 2\.6 209.5 n .• 22J.5 "12.& '3 32' as 1122 19.6 158.l 21.6 W, 23.6 '" 23.7

'23 9.0 58.5 14.5 123-4 19.6 11&.5 19.6 m ". 274.5 '"" lin 41.5 13.9 116,7 19.1 160 2\.4 19&.5 n.' m., 28.'
13.7 ,.. " 16.5 142.2 20.2 140.2 'M 215.5 23.6 244.5 25.7

16.2 IL2 " 13.7 120.1 19.2 199.2 22.6 211.5 '" 278 2M
I\.6 '2 SO, 16.6 &6.6 17.1 II\.6 11.5 233.5 23.7 '" 25.S

"2 9.S ., 13.6 93.2 17.6 161.1 20.4 "'. n.2 ". 'M
12.5 '.2 70.5 16.3 L05.1 17.9 193.1 23.5 '" 25.1 225.5 28.4

12. I " 73.5 16.2 98.5 18.7 '78 22.5 226.5 23.' 338.5 28.5

10.9 ,. " 15.7 123.' 19.6 1662 2\.2 '" 28.7 2SB "1\.4 ,.• " 15.2 88.6 1M 1&0.6 21.9 no 28' 2" ".., ••• " 14.5 97.2 17.5 166.8 21.l '"' 26.6 197.5 23.9,. , " 14.3 '<7 20.3 131.7 19.4 171.5 23.1 '" 25.5

13.6 ,. 88 14.2 78,5 16.3 1762 22.6 '" 23.8 '" 24.1

12.3 92 '" 15.2 104-.S 18.2 161.7 19.6 250.5 25.2 217 "12.1 ,., 52.5 15.3 116.4 19.3 m 21.3 '" 21.6 '"' 27.5

14.1 ,. ,. 15.5 102.4 18.4 218.1 23.1 '" 23.6 249.5 25.3

14.2 ,.2 " 14.8 121 19.9 182.9 21 '" 25.1 271.5 "12.2- ,S 49.5 13.2 134.4 19.& 156.2 21.6 189.5 n' 28. 26.9,.. '.2 " 12.1 136.& 20.1 1&5.7 22.5 216.5 23" '"' 27.1

12.6 92 88.' 13-4 107.4 17.4 170.9 22.1 228 n., H8.5 28.7

I J.5 " 51.S 14.3 106.5 17.1 157.5 20.2 m 23.2 225.5 24.9

15.4 102 67.5 15.1 11&.& 18.9 182.& '" 28' 28' ,.. 27J

'.7 '.2 77.5 17.1 119.9 1&.3 193.7 23.5 240.5 24.1 298 26.6,
" 49.5 IS.3 119.4 17.2 154.3 21.3 ... 22.2 ." '"II '.2 '" 183 lI8.4 17.7 '" 19.4 198.5 '" 240.5 24.3

Il.l " 61.5 " 131.2 19.7 127.4 1&.7 '" 24.6 231.5 25.3

11.2 ,., 49.5 14.5 12.4.1 19.6 179J 22.2 2" " 229 2SJ

12.4 ,.. 78 17.1 116.6 1&.7 1712 '" 176.5 23.1 '" 28.6

14.3 10.6 88 IS.4 1162 19.4 203.5 2M '" 21.l 369.5 29.9

"
,., 6U 15.6 104-.2 16.9 142.S 21.l '06 22.8 326.5 28.7

10.3 .., so 13.6 J18.3 18.9 204-.1 22.6 157.5 " 236.5 25.3



10.6 ,. ~ 12.5 '" 13.6 162,2 21.1 ,~ "., ,~, 23.6

10.1 " " "2 118.4 11.1 '" 21.8 241,5 25.1 302.5 21.1
12,6 " 4B 14.6 83.2 16,1 2W./i 237 '"' 23.2 3115 28.1
IL9 .., ~, 15.6 107.2 18.2 156.6 21.6 240,5 26,2 m 27.3

'" ,.• ~ 13.7 103.5 18,3 134.4 20.3 '" 202 m 28.2
12,2 10 I '" 14.9 '" 15,2 18H '" 238.5 2S.! '" 28.9

U .,
" 13.6 134.4 20.1 138.5 20,9 247,5 25,2 '" 50

11.4 " " 14.2 135.1 19,6 208.7 23.1 m " 353.5 26.1

12, I .,
'" 14,8 %.2 16.8 151.9 21.7 '" 22.6 '" 26.9

" " 715 16.1 13L4 18.9 173.2 ".• ,~ 21.8 2n.S 26./i

13.9 10,2 53,S J4,2 IllZ J9, J 188.9 22.9 '" " '" "U .. 74,S 15.9 107,5 18,6 145.2 20.5 ", 22.5 '" "14,6 >02 60,S 14.6 1382 20.7 196.2 " 254.5 ".2 '" 276

" " .. 14.6 ", 17.9 158.9 21.9 19J.5 22.2 2895 27,1

13,8 10,2 58,S 15.1 88.6 15.7 149.6 21.2 m 24,2 '" 24.6
15.3 10.7 57.5 14.5 102.1 17J 18LS ". 26S.5 25.5 241.5 25.6

11.6 " ~ 16.2 1083 18,3 169.4 21.9 196.8 22.1 237.5 "" " ~, 14.1 ])6.7 18.9 180.4 23.1 249.5 25.2 271.5 26.6

11.5 .. ., lJ./i 109.2 IU 117,9 20.1 m " 33/i5 27.6

10,1 ,., 66,S 16.1 131./i 18.2 131.1 20.6 236.5 " '" 27.8
10,60 9,10 79.50 11.S0 %~ 11.10 170.50 22.11) 209.00 24.00 308,00 27.60

~ 11.11 9.43 57.97 14.97 112.18 18.38 166.84- 21.66 220.69 23.64 282.15 26.60

~ 1.93 0.60 9.88 1.14 1795 1.41 24.49 1.29 33.45 1.42 50.17 '"



Appendix 2. Crayfish individual weight data.

01.01.01 tH.,".Ol OUlII,OI 01.10.01 1).11.01 16.11.01 n01.02 01.01,01

" " .. .. .. .. .. .. .. .. .. .. .. .. ..- 0,," -- -- ~
.. - "" - ";;l" '::' "::" "-,. - - " ~ -U ,.• 11.6 17.4 14.1 25.6 16.1 38,6 16,0 36.& 18.0 48.5 11.4 55.0 "

••• 11.0 '" H.5 13.5 25.2 "2 40.6 13.7 '" 15.6 lU 19.9 14,S ..•., 10.6 10.9 IU 14.2 21.0 15.0 33.8 17.1 43.6 17.0 4s.2 17.6 no •.,
•• ••• 10.5 13.6 14.9 31.6 15.9 36.8 17.0 39.1 17.1 40.2 18.0 '" •.,•., ,. 11.4 16.9 1M 26-0 '" 3M 17.S ." 18.0 SS,O ••
U U 11,4 173 12.0 17.1 '<> '" 11.9 '" ".., .., 10.5 14.4 13.4 '" IS.O B.8 19.4 .,., •.,•., •., 10,5 13.3 IS.9 36.8 17.3 49.S •.,
" .., lH Z7,6 '2

••• •• •••- M .., 10.9 14.9 13.7 a, IS.6 36.4 16.0 '" 17.Z 43.0 "2 58.6 M= •••
,~ ••• ,. " H ••• •., •• •., ,. ... .S " ,., 2.0 "'" ,.•

O'1.1T1.~1 tH,OI.o1 01.\I9.Q1 01.10.01 lJ.II.Ol 1~.ll,OI )1.01-02 01.01,01

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~-- .... -- weighl - "'oiiht -.- ..... .,.. .... -,", '... wcigh'
~ - - , ,m , ,m ~

10.1 12.9 12.7 19.8 IS.5 "2 '" lO.' 17.0 "., lUI S8.9 19.4 73.2 10.1 '"10.S n.o 11.0 14.0 14.9 ,OJ IS.4 "., 14.9 41.4 15.6 S1.7 ,., ".• 10.5 ll.0•., II.I 'OA 1M 14.2 m .., "., IS.9 Sl.3 17.7 33.9 n.o ..., ••• 11.1

••• •., 12.1 ".1 14.1) ,.., .., 48.7 15.5 43,0 16.5 .... lU 18.7 ••• •.,•., •• U2 16.0 15.3 ".. 14.6 32.0 15,0 4$.2 16.6 "., 17.1 53.4 ••• ...•., H.S 13.6 '" 17.0 49,7 20.9 ." •., H,S., ,. 16.1 "., •• H

os •• ., •••
••• 11.1 ••• 11,1

os •• •., ••- " 10.1 11.5 16.6 14,6 27.8 15.7 ". 15.9 48.4 17.1 '" 18.7 n, " 10.1

•• 0.' U 0.' ... ,.. '2 ,.• 11.2 ,.• •., ,., ••• U IU O. ,..



Appendix 2. Crayfish individual weight data (continued).

:ro....~l ".~"., 11,01." ".~.,., ".lO.m 11,llm ".11'"'

" " " " "
~

" " " "' " " " " " " "
I \':' "::I"' ~ "::I"' ~ ~ "::I"' I~ """ I':: ~ "::I"' w~ ~ """ "::I"'7.1"' ~

" " " ,. " " 14.3 ... •• '.2 18.0 28.2 36.3 '" 12.0 13.9

H H " " ,.. •., ., 16.1 " H.S ••• 19.4 20.6 19.3 13.8 ... ...
"

,., ,.
" .., " " l2.S " 12.0 ••• 21.1 2Ll ".. 14.1 "., J7.1,.. O. ,. " " ,.. ,.. 14.0 ,., 12,5 ••• 19.0 n., 32-1 14,3 11.8 "

" " .. " " ••• " 12.9 .., 15.0 .5 14.1 18.8 16.4 11,5 14.• ,.,
,. '5 ,.. " " ,., ,. .., ., IS.S ,. ." ''" 31.8 " 19.0 0.',.. '.0 0" 0.' " JO.S U 13.3 " 15.7 •• 21.7 '" 22.2 16,3 1M ",; " " " '5 ,.. co ,.. ., 15.9 ,.. ••• 17.7 16.8 ••• 0' ...
" ;, ." ,. ,.. ••• U '" .., 18,0 " 17.2 18.4 21.4 ... ." ,..
•• O. '.2 ,.. ,.. .., ,.. .., ... 18,0 " ." 10.4 29.5 19.3 "" ",. "

,., ' 7.6 '3 ,. ,.. U ••• 19,8 ,., '" 19.0 16.8 21.1 '" "
" co " ., " 10.5 " ." ,. ><" 15,6 17.6 19.4 17.7 "... ;., .. ••• " 11.l 03 IL9 U.8 2J.!) U 22,6 ..,
,.. '" " .. " ., " 13.9 29.1 '" 21.7 27.9 11.0

" '" " " ... 11.7 .., .., 1S.3 ,.. 16.0 14.7 10.9,., ,. " " '" U,g " '" .., ,.. 16,2 "., 11.0,., ,.
" 11.0 ,., .. ••• '" "., .., 17.2 2<.' •••

" " co " ... 11.S ." "'., 13.8 ••• 14.S 12.8 ••,.. co •., 05 H ,.. .., 17.1 .. ••• "'.. 2<.' 16.0..,
" " 13.0 ,. •• " '"~ 21.1 10.4 17.4 16,8 16.5.., ,. ... 1l.8 ... 16.3 IU H 13.6 ". 16.1,.. " .. " ••• 12.7 "" ,.. 14.1 16.5 19.4

'.2 U " 12.7 23.0 .. ••• 22.S 21.4., .,
" " 29.S 10.5 14.5 12.9 19.6- " " ,.. .. ... .., ... IQ.7 ,. 14.8 ,. 15.6 16.1

~"', .. .., ., U ., .., ., ,. ., '.2 U " '5 10.1 U " "



A dix 2. Crayfish individUal weillht data continued .
lO,IlO.Ql IUr.o, 'I-O"m IHJ9.<l2 Ll.'O.Ol 'l.W" ".lUll

" " " " " " " " • • • • • • .. •
'= w~ '= ~ ':: - ':::- ~:r' '... ~or =-, - - ~,"," ~<io"

" , ,,.• "' ,.•
" •• 18.0 .. 24.0 ,.. ,.• .2 •• 17.6 11.1 •• ", " " " ,2 •• " " " " •• .., 26.5 14.1 1l.1 5.6 ••

I " ••• ,.
"

., " •• ., ,. ., " II.! 10.8 10.7 •• ...,.• ••• ,.
" " ., •• 19,3 " " •., " on ., " .,

" " " ,.• ., •• U lU ••• ,. •., ,. n ••• ,. ..,
" •• ,. " •., ., •• ,. ••• " ,.• ••• •• ., ,. 12.0,. " ,.• ;.; ,..

••• H ,. ,. ,. " 10.9 14.3 •• " 12.1,, U ., " "
,. ,. •., " •., .., 16.2 " 15.8 •• 13.3,.

" ., " •• 17.0 •• •., ,, •• •., " 10.2 lH •• ••,.• U •., " " ,.• ,. 12.3 •• •., ••• " 13.8 ,.• .., 16.6,.• •., •., ,., " •• ,.. 11.7 •• n •• .2 •., 11.0 13.5 .,
" ., ., " " " ,.• ,., ,.• •• ,. ,. .. •• " •.,
'" ••• os " •., ••• ••• •., " ... ••• .., •• 10.7 ,. ••

I " ••• os " ., ., " •• ... ,.• ., H lU .., ... ILl

" ., ., ... ••• "
,, ,. ••• ,.• ,.• 13.6 15.6 •., .2 11.8

" " •• " '2 " ., " ... ,.• •., •• " u •., 11.0

" ,., " " " ••• H •• U •., .., ••• 11.4 ... lOS 11.5

" ., H ,. " " •• ., ,, •., U 14.7 .2 U •., ll.4

" U " •• "
., ,. ., ... ,.. •., ,.• 11.9 ]0.5 .. 12. I

" " ••• •• •• ,.• .., ,.• " •• W.S ,.. •., 12.4•., ••• ,.. ,.. ... ,.• •2 .., •• •• ,. 12.7., ,., ,., ,. .., ,.• •., " 12.<1 10.7 •• 12.3... •., ,.• .2 "
., •., ••• ••• •• u .,

•• " ,. '" " " ,.• 13.4 ,., ••• !l.O 102

•• ., ., " " ., " • 2 ••• ., •• •••
" " •., ••• ,. •• ... ., " " " ••,. ,.• ,. •• " ., n n '2 10.7 " 10.S•., ••• " ,.• •• H •• ••• 11.6 " 10.3

" ,. ,. •• ,. ., to.7 " ••• •.,
" •• ,. ,.

" ., " ,.• .., "
" 16.4 •., •., •., ., 102 ...•., ,., ., " U ., ,.. .,

•
"

,., •., .., .., ,, ,. 10.0

n ••• •., 10,0 lLl ,. 15-9 10_3•., " ,.. ]33 I~_O ••• n ••., •• .., ., 10 I •.,
I " •• 1\.0 " " ••,. n " ,.• 12,8 ••

" •• ., " ,.. .,
•.> ••• " .., " ••
••• •• •• ••• ••• ,.•

j
,.

" ••• n ., ,.•,. .. n ., " ••
•••
••
10.0

••
.~ " ,., •• ••• ., •• •., " ., '2 ., ., ... ., ., •••
SEd'. "' ,. U '2

"
., u • .> ••• ,. ,.• •., " ,. B '"



AppendiX 2. Crayfish individual weight data (contiriued).

l<"",nl ,-, ~I,n}"" ,-, ,~~ ~4111100l

" " RI RI RI RI RI RI RI RI RI RI

1~ w~~~t I~~ w~~~t len~ ~~~t ~~ w~:ft I~ w~~~t I~ w~:~t
10m.., 14.3 10,5 24.6 " 35.6 14.5 65.7 13, I 70.1 " 61.6

"' 15.9 14, I " 12.4 ..., 12.6 m 14.9 "3 12.1 47.3

•• 12.8 11.6 26.3 1l.3 29.3 12.1 48.8 IB 84.6 " 84.1

U 12.6 116 26.8 12.6 " l3.2 ;; 10,6 45.9 14,4 82,3.. 13,4 1l.5 30,4 12.7 54.9 15.2 85.3 13.1 59.9 14.3 "',.. 15.1 14,5 56.6 11.6 "" 13.2 59.2 14.1 87.3 12.8 67.8

•• 21.4 10,9 27.9 12.2 42,8 1S.3 93.2 14.6 '"" 20.9 "2 26.9 1.2.6 '" 14.3 70.7 12.9 ".1

U 18.6 " 332 13.1 55.5 16.5 136.7

'.1 21.8 12.5 37.3 12.1 47.7 " 46.1

'.1 22.3 ILl 23.4 12.2 43,2 14.8 10l.3... 24.4 m 25.9 12.7 '" 16.5 136,7

13.5 #, 12.6 '" 12.5 55.3

10.8 29,8 11.6 41.8 13,9 73.8

11.2 27,9 13,6 56.8 12.5 53.4.

14,1 74.7

. 12,8 63.7

M= •., 17.8 • 11.9 m 1M 46.7 13.8 081 13.5 73,4 13.8 77.8

'''' " U 1.3 '.1 0.' 02 12 14.9 U 18.0 I.' 26.8

Appendix 2. Crayfish individual weight data.

'OiGlllll - ~11O}fOl ,-, \6107103 "-
lU lU· lU lU lU lU .lU lU lU lU lU lU.... ....' ,- - .... ..... .... - .... - ~.. -~ - - - -
" 10.8 11.5 29.8 12.6 "'. 12.6 62.3 14.2 73.6 13.5 65.1

• 11.1 11.8 24.4 10.2 27.5 ' 11.2 " 14.4 95.8 14.9 90.2

"' 13.7 11.4 26.6 12.3 43.6 13.6 "''' 12.6 52.9 13,4 61.7

'.1 13.6 10.2 19.7 U.5 "''' 11,7 63.9 12.8 8Ll 13.9 71.1.., 14.4 11.1 29.1 IJ.7 47.5 ]3,7 W .• 14, I 63.7 " 43,4., 14.3 10.7 21.5 10.9 37.7 ILl 46.8 " 62.9

" 15.3 12.3 31.7 13.6 62.5 13.2 "' 14,1 n

••• 18,S 13,7 52.1 14.1 79.3 12.6 62.9 " ".
U 18.5 11,2 30,3 " 40.7 13.1 69.6

"' 16.3 13.2 53.6 11.6 #.1 15.3 Hl5.7.., 178 11.1 26.2 11.1 35.2 12.3 65,9., 24,5 10,8 22.7 14,2 60.5 " 89.6

11.9 33.6 15.5 138.9

II 30,5 12.8 n,
14.5 103,1

12.5 58,4

" 88.2

13.6 79.4

14.8 85.7- " 18.1 11,6 31.6 12.2 47.5 12.5 63.4 13.6 73,4 14.0 81.5

'", 1.1 ••• I.' 10.9
"

14.1 1.0 12.1 Q' 16.4- 12 23.1



Appendix 3. Mussel individtiillweight data.

Velesunio ambi
,

""
. ..."",) ?: trial 1 weight

woilim' Rl R2 R1 R2
17.79 17.58 22.7 17.8
21.48 17.47 32.3 27.6
23.76 17.04 17.3 22.'

43.3 18.07 18 18.1

30.88 21.23 22.3 20.5
21.63 20.25 19.4 16.1
34.88 20.18 22.3
41.1 22.75 182

36.58 27.98
_20.99 18.2

20.76 21.02
15.52 15.42
26.6 29.21

17.89 19.73
18.57 44
18.71 21.27
22.3 19.41

19.86 43.6
22.45
15.84
18.45
17.49

=~ 25.14 22.21 22.00 20.44

"'" 8.50 7.77 5.50 3.72



Appendix 4. Frog count data.

Litoria fallax
19.11.01 19.1l.01

"""'" ",,"" ftogm-2
'~l ftogm-2

Tl 0 0.00 3 0.83
T2 I 0.28 3 0.83
T3 0 0.00 I 0.28

m= 0.33 0.09 2.33 0.65
,~, 0.47 0.13 0.94 0.26

T' I 0.28 , 1.67
T5 2 0.56 , 2.50
T' I 0.28 7 1."95'

- 1.33 0.37 7.33 2.04

"", 0.58 0.16 1.53 0.42

Rl 35 9.73 " 13.35
R2 46 12.79 50 13.90

- 40.50 11.26 49.00 13.62

"", 7.78 216 1.41 039



--Appendix 5. Wetland benthic invertebrate identification and density.

--_.
Wetland Benthic Invertebrate Identification and Density

Wetland/year n n TI_ n· n n T4 I T4 T5 ! TS, I T6
1
! T6 I RI·/1.2 ltl·R2

"'" '''''' ""' """ ","' "m ""', """ 2001 2002 2001 2002 2001 "'"Number of individuals per 0.09 m wetland surface area
Acarina* 0 0 0 0 Q Q , 0 0 0 ,

"
, 0

m=, 0 Q Q " " 0 " " , , ,
" 0 ,

Bae1idae " " Q Q 0 " Q , Q " 0 , , ,
Cae:nidae " 0 " " " 0 " 0 Q 0 , 0 , ,
CeratopogO[ridae " " " Q Q Q Q " Q " " "

,
"Chironoroidae , , • Q , Q I " " 0 ,

"
, I

Cfadocera* " Q 0 ,
" " Q Q , , Q Q , 0

Coenagrionidae 0 0 Q , Q " Q "
, ,

" 0 ,
"Corixidae 0 0 ,

" Q " " 0 , Q , Q , Q

Culicidae Q 0 Q , , Q , Q , Q I , 0 ,
Dytiscidae " 0 0 Q " Q , Q , Q " 0 , ,
Flatworms * " 0 Q Q , , , 0 Q , Q , , ,
Formicidae I 0 Q Q ,

" Q Q " Q Q , , Q

Hebridae " 0 Q Q Q , Q Q Q ,
" 0 , ,

Hemicordullidae Q , , , Q "
, ,

"
, , 0 0 ,

Hydrop!rilid>o Q , , , , , Q ,
"

, , Q , ,
Libellulidae " n " " " " " "

, ,. ,. .. " n
Lymnaidae ,

"
, , , , , , , , Q Q , ,

Mesovetidae ,
"

, , "
, , 0 "

, , , , ,
Nepidae • " 0 , , , , , , , , , , 0 ,
Notonectidae , 0 0 , , , , Q I , , , , Q

Oligochaete* , , 0 "
, , , 0 , , Q 0 Q ,

P1anorbidae ,
"

, .. Q , , , 0 " Q Q , "
Pleidae Q "

, 0 , , , 0 , 0 0 , ,
"Richardsonidae , Q Q 0 , , , 0 0 " "

, 0 ,
Stratiomyidae ,

" 0 0 , 0 , " 0 0 , , 0 ,
Tabanidae , , , 0 , 0 , • , ,

" • I 0

Terre Hemiptera I " 0 , Q , , 0 ,
" "

, 0 Q

Veliidae ,
" 0 "

, 0 0 "
, , , ,

" "•. .• .



Appendix 6. Wetland canopy surface area data calculations at stocking

Abo..

"""""-~
~

'".00..-' above
Plant dry weight - "" ..... SA
Qipn'$lll'Jd",%of

""'" """"""" ::r: (m2) per
Fresh weight 1<>1al plant fresh weight: expresaed '" % of ( ') g" m2above ."...W""'" Dlllnll'Jd r;) wei""l total Dlant drv wei2ht IlroUIIdSA SAim2)

n 402.83 ll.OS3 0.023

n 411.99 10,19 46.46 4.33 0.086 0.024

n 465.72 0.0% 0.027- -42US 0.08& 0.025
,., "" 0.007 0."'"

" 4S1.19 0268 Om5

n 450.62 22.39 57.1)3 4.66 0.268 Om5

TO 431.01 0.256 oml

m= "'2' 026< 0.074

"" 1l.49 0.007 0."'"

" 362.60
22.39 5W3 •." 0216 0.020

" 466.43 0277 0-026

.- 414.52 0247 0.023,., 73.42 00« 0.004

" 7SOl.74 19.91 17.95 H7
4,504 0,419

" 7285.70 4.375 0'"
m= 7393.72 4.439 0.413

"', 152.76 0092 0.009



Avvendix 7. Wetland harvest lant sub-s~le dat~,m,
~ ~~~~

'above
;. Wei {harvest ='-- ""4.67 18.12 3.88

5.02 19.78 ,....
4.93 18-54 3.76

,." 18.78 4.03

4.62 19.45 4.21

'" 14.91 4.31

US 2031 4.19
Schaenoplectus

4.59 lUI 3.88.olld...
4.86 21.68 '"3. I5 11.82 4.07

4.75 17.77 3.74

,." 16.96 354

4.41 1830 U5

'''' 19.71 HI
3.65 16.35 4.48

mm. .." 18.09 ''''"', 0.59 1.21 02'

'" 16.11 4.45

3.67 17.14 4.67

4.51 2L29 4.72

435 2L9:l: ''''
4.15 21.58 5.20

4.01 20.31 5.08

4.03 20.63 5.12
Baum." 1Hlf<:u/Q1<J 4.27 21.39 5.01..., 19.55 '"4.77 24.04 5.04

3.33 17.22 5.17

4.61 23.56 5.1l

'''' 25.70 5.71

3.81 21.M 5.68

4.01 2.'U4 5.82

column mean 4.1l 21.03 5.1l
,W, 0.40 2.68 038

46.90 181.52 3.87

41.46 163.76 3.95

45.91 171.70 3.74

43.50 169.64 '"42.56 175.36 4.12

38.13 160.90 '2'
43.93 187.13 •."SchoeMplectus
44.1)2 20337 4.62WJ/idus •
40.18 180.42 4.49

#.'" 201.73 4.56

44.91 21U3 4.71

44.17 21025 4.76

49.14 236.85 4.82

53.03 220.07 4.15

37.86 193.07 5.10- #.00 19L15 4.35



I.tdv I 3.93 I 22.2S-1 0A1 I
Appendix 8. Wetland canopy surface area data at harvest

Abo~

."",Dd
""""" 'MOpy

AboYO
~"" ""'~,

grow>d ""'YO area (m~

dry ground ""'YO
weight dry "'W .mund I

I ;:;VO" weight ...""" """"" '-py m'
I (cmIe· l) area (~1, 8AI;;1) w<tlund\

" 277.0 Ll2 0.31
a 3895 4.04 359 1.57 0.44

U 651.5 2.63 0.73
m~ 439.3 1.77 0.49

"", 192.2 0.78 0.22

" 11485 5.87 1.636., 1032.0 5.1 1 3.59 5.28 1.470., to60.5 5.42 1.511- 1080.3 5.53 1.539

""" 60.7 . . 0.31 0.087
.

" 43656.4
4.35 to.75

189.91 17.67

" 46014.2 200.16 18.62- 44835.3 195.09 18.15

,,", 1667.2 7.26 0.68



Appendix 9. Wet1and canopy surface area data.

Wetland canopy surface
area (ml

) per square
meter wetland surface

wetland area.
""'kin< """".

TI 0.023 0.311
T2 0.024 0.438
T3 0.027 0.733

m= (W25 0.494
...~ 0.002 0.216
,-J .

T4 0.075 1.252
T5 0.075 1.125

T' 0.071 1.156
m= 0.074 1.178
,tdv 0.002 0.066,.,
Rt 0.439 17.671
R2 0.433 18.625
m= 0.436 18.148
.d~ 0.009 0.675

Il "1



Appendix 10. Plant biomass data

planting density plant harvest density
weIland III m"2 I II: m-2

fresh wei~t drywei~t fresh weildrt I dryweight

Tl 112.2 11.4 649.8 123.2
I2 116.4 11.9 1070.4 193.5
T3 129.7 13.2 1691.2 316.1
~ 119.5 12.2 1137.1 211.0
"d, 9.1 0.9 523.9 97.6- 358.4 36.5 3411.4 632.9

I' 125.7 28.1 2613.5 599.9
IS 125.5 ' 28.1 2526.4 549.7
T6 120.1 26.9 2543.8 568.2
~ 123.8 27.7 2561.3 572.6
"d, 3.2 0.7 46.1 25.4- 371.3 83.1 7683.8 1717.8

RI 731.6 146.5 40429.2 7389.9
R2 721.1 140.0 40957.1 7835.6

m"" 726.3 143.2 40693.1 7612.7

"", 7.' '.6 373.2 315.2- 1452.7 286.5 81386.3 15225.5

Appendix 11. Wetland water surface level photosynthetically active radiation.

table 1 . b"",,"
Average WPAR (as % Average WPAR

~thmd APAR) (as% APAR)

<1 115.57 93.95
a 112.98 91.58
tl 115.39 87.59
treatment mean 114.65 91.04

"'" 1.45 3.21

t4 lIS.Il 66.02
6 115.06 65.03
ffi 111.63 63.95
treatment mean 113.93 65.00

"", 1.99 1.04

d 103.28 30.17

" 104.90 21.52
treatment :mean 104.09 25,85

"d, 1.15 6.12



h .hd' 12 Wet! d IA ox . an~ otos t etlc rate.
lriall dale 16.06.01 09.07.01 08.07.01 03m.Ol 11.UI.01 23,11.01 21.1UH

sanlnte WETlAND

A n 1.36 2.97 2.37 un 3.35 1.86 1.07

B 1.72 2.45 1.21 2.29 2.52 3.85 1.58

C 2.43 l.lI 1.74 1.42 2.30 1.34 0.91

0 2.68 2.05 2.16 1.79 2.28 l.8S 0.10, ,,..
'" • ,,.. 3.12 1.37 2-68

- 2.15 2.28 1.87 1.89 2.71 2.05 1.39

elWtion mean 6.89 7.30 '.00 6.06 8.71 6,59 4.45

", 0.57 OA5 G.51 0.51 0.49 1.03 0.79

,.n 1.82 l.OI 1.69 3.49 2.26 1.42A n
B 2.84 2.41 2.\7 1.58 5.10 3.18 0.68

C 1.24 2,01 2.12 2.26 2.87 2.01 1.47

0 1.51 0.83 2.18 1.43 '"
,,.. 1.51, ."" 0.96 L83 1.78 3.34 3.17 1.73

m= l.SI 1.61 L86 US W 1.83 1.37,.
'" -- 4.85 HS 5.97 HI 10.43 9.09 4.41

", 'M 0.68 0.50 0.31 1.31 0.66 IHI

A n 2.41 2.53 2.30 '" 2.95 0.72 0.93

B 2.58 L14 1.88 1.53 1.97 ,." 0.98

C 1.74 1.46 1.45 1.61 3.96 2.47 '"
0 '" 0.83 BS 3.14 2.58 0.66 1.70, 1.88 2,88 1.79 1.53 2.61) U.s 2.18

m= >2, 1.77 ,,, 1.95 1.81 1.63 1.55

<tlSIIIion mean 7.10 5.67 ''''' 6.26 9.(12 5.22 4.96

sldv 0.38 0.89 0.43 0.69 0.73 1.03 0.57

A TO '" 1.97 1.52 0.07 2.22 1.75 l.01, 2,14 1.39 2.33 2.01 3.43 '" 1.53

C
,,., 1.62 '" 1.43 2.08 1.31 1.30

0 l.23 0.68 1.95 '" 2.49 1.28 1.30, ,." 0.75 1.65 un 2.56 1.32

- 1.85 1.28 1.88 '2' '" l.39 1.29

tit> c -- 5.95 4.11 6.0] '" un 4.47 4.15.., 0,36 0.56 0.31 0.74 n,53 '2' 0.19

1.50 1.40 '" • 1.75 1.66 •A T'
B 1.49 ,,, 1.75 0.91 2,33 0.74 U.
C 1.85 1.49 2.83 1.26 '" 1.24 1.78

0 1.83 1.31 '''' 1.31 2.41 1.02 ,,.,
, 1.63 1.50 2.49 1.15 2.14 1.45 U,

m= '" 1.54 2.08 1.31 2.01 1.22 1.31



Appendix. 12, Wetland plant photosynthetic rate (continued)

, - 5.33 4.93 6.68 4.20 6.46 '" •.'"
"". 0.17 0" 057 0.34 0.41 0.36 0.28. . .
.
'0" <b!c I 16.06.01 09-07.01 08.07.01 03.09.01 11.10.01 n.IUH 21.12.01

WlmAND

A T' 1.80 1.63 ,.n ,.n 1.38 l.30 l.Ol

• l.57 1.35 1.53 1.41 1.11 1.24- 1.28

C 1.63 LIS ,W l.SS 2.05 0.48 l.2G

D 1.99 Hi 2.27 1.30 2.10 1.24 '"', 'W 1.36 1.34 l.S1 U)l US

- UO 1.32 1.69 1.52 1.87 1.l7 US

00- $.76 4.24 5.43 U8 '" 3.75 ].78.... 0'0 0"' 0.35 IUS 0.61 0.41 0.12

A .. HI US 2.71 2.88 3.51 3.96 ••
• 2.88 :UO '.96 2.73 4.28 3.80

C 2.36 ,... 2.29 1.91 2.95 '"0
D '''' 2.15 ,.w 2.98 '''' 2.61)

E 2.17 '"' 2.08 1.83 3.63 '.6<

..~'" ,." 2.26 2.53 2.47 3.55 '"'· ·00 9.&7 8.30 9.30 9,(1' 13.07 11.18.... 5.0& •." 4.79 4.67 6.73 5.76

A " '" 2.82 2.16 1.47 ].97 1.49 ••
• 2.81 '" 2.52 3.54 ].67 1.35

C 2.51 1.82 3." 2,55 ..... 3.41

D 3.14 2." '''' 1.65 3.80 2.71

E 2.58 1.95 2.65 ].42 .,0 3M

lVCl'llee 2.73 2.18 2.76 2.53 396 ''''
'" ""00 10.03 8.02 10.15 929 14.55 8.83.... 5.16 4.1l 5.23 4.78 7.49 4.55



Appendix 12. Wetland plant photosynthetic rate (continued)

"'" 2 "" 27.06.02 23.07.02 01.09.02 01.10.02 29.10.02 21.11.02, 1, WETLAND
A T1 1.50 2.29 1.85 2.75 2.66 1.91

B 3.40 1.78 2.15 3.03 1.36 1.21

C 2.02 1.90 1.96 2.31 2.68 0.93

D 2.62 2.28 2.19 2.81 2.29 1.50

E 1.54 2.76 2.12 2.37 3.56 1.40
,=, 2.22 2.20 2.05 2.65 2.51 1.39

tiD colllDeosation 5.60 5.56 5.19 6.70 6.34 3.51

"dv 0.80 0.39 0.14 0.31 0.79 0.36

A T2 3.38 2.26 1.41 2.04 2.25 1.52

B 3.95 2.54 1.77 4.22 2.08 1.36

C 2.65 1.25 2.23 3.65 1.88 1.64

D 2.87 1.90 1.71 3.66 2.42 1.66

E 2.47 1.80 2.18 3.06 3.05 1.17

.=, 3.06 1.95 1.86 3.33 2.34 1.47

tin c tion 7.74 4.93 4.70 8040 5.90 3.71

stdv 0.60 0.49 0.34 0.83 0.45 0.21

A T3 3.80 1.75 2.39 2.27 3.87 2.77

B 2.20 1.39 2.23 3.06 2.96 2.33

C 2.30 2.20 2.09 3.22 2.48 1.62

D 3.84 1.97 1.39 3.04 2.99 1.60

E 3.45 2.08 1.89 3.63 2.10 1.97

avenlS!:c 3.12 1.88 2.00 3.04 2.88 2.06

ti c~tion 7.88 4.74 5.05 7.69 7.28 5.20
.d, 0.81 0.32 0.39 0.49 0.66 0.50

A T' 2.46 1.62 2.28 2.27 2.41 1.47

B 1.86 1.78 2.65 3.07 1.87 1.60

C 1.67 2.13 2.59 3.14 2.18 0.14

D 2.55 2.04 2.02 2.40 2.01 0.84

E 1.78 2.16 1.60 2.76 2.17 0.63

~'".." 2.06 1.95 2.23 2.73 2.13 0.94
I tip, "00 5.21 4.92 5.63 6.89 5.38 2.36

"d, 0.41 0.24 0.43 0.39 0.20 0.60

A T5 2.77 2.46 1.86 • .40 1.72 1.22

B 1.87 • 2.21 2.12 4.24 1.68

C 1.58 2.92 1.60 2.72 2.00 1.82

D 2.11 2.49 1.38 2.28 1.54 2.78

E 2.03 1.94 2.05 2.72 1.94 1.57

avenlS!:c 2.07 2.45 1.82 2.85 2.29 1.81

Ii C~tion 5.23 6.20 4.60 7.19 5.78 4.58
,ld, 0.44 0040 0.33 0.91 1.11 0.58



I •chamber malfimclion •• instrument broken

Appendix 12. Wetland plant photosynthetic rate (continued)

trial 2 dolo 27.06.02 23.07.02 01.09.02 01.10.02 29.10.02 21.11.02
WEILAND

A T6 1.84 1.80 2.00 2.99 2.39 1.22

B 2.01 2.35 1.95 2.61 2.56 1.24

C 1.62 3.11 1.80 2.61 2.07 1.04

D 2.01 1.87 1.66 2.90 2.03 1.31

E 1.94 1.90 2.07 2.98 1.99 1.21

avera e 1.88 2.21 1.90 2.82 2.21 1.20

ti co ensation 4.76 5.57 4.79 7.12 5.58 3.04

"', 0.16 0.55 0.17 0.19 0.25 0.10

A Rl 1.65 2.37 2.17 3.28 3.42 1.97

B 1.93 2.56 2.36 3.00 3.03 2.00

C 2.05 2.50 2.53 2.75 3.68 2.18

D 2.83 1.68 2.00 2.31 3.80 2.23

E 1.81 2.85 2.75 2.24 3.23 1.56

~- 2.05 2.39 2.36 2.72 3.43 1.99

tiD compensation 5.77 6.72 6.63 7.63 9.64 5.58

,,", 2.63 3.06 3.02 3.47 4.39 2.54

A R2 2.64 2.49 2.30 2.61 2.62 2.43

B 1.77 1.83 3.23 2.42 3.79 2.35

C 2.05 2.43 2.08 2.27 2.37 1.70

D 2.03 1.92 2.22 3.34 3.06 2.25

E 2.52 2.19 2.03 3.15 2.59 1.82

avera e 2.20 2.17 2.37 2.76 2.89 2.11

~nsation 6.18 6.10 6.66 7.75 8.11 5.93

,"" 2.82 2.78 3.03 3.53 3.69 2.70



Appendix 13. Wetland photosynthetic rate.

trial I meanc~ mal 2 meanc~ trial! • wetland mean wetland
~..... absorption absorption tn.12 canopy surface C~ assimilation

(J1D1QI m·l sec· l) (Ilmo! m"l sec· l) ="" area (ml) (g hr- l)

Tl 6.57 5.64 6.07 1.12 1.08

T2 6.50 5.98 6.22 1.57 1.55

T3 6.38 6.32 6.96 2.63 2.90

"""" 6.48 5.98 6.23 1.77 1.84
,,<Iv 0.10 0.34 0.22 0.78 0.95

T4 7.51 6.17 6.79 5.87 6.31

T5 7.30 6.67 6.96 5.28 5.82

T6 6.87 6.16 '6.49 5.42 5.57

"""" 7.23 6.33 6.78 5.53 5.90

,,<Iv 0.32 0.30 0.31 0.31 0.38

R1 10.13 7.44 8.79 189.96 264.47

R2 10.14 7.27 8.71 200.22 276.15

"""" 10.14 7.35 8.75 195.09 270.31
,,<Iv om 0.12 0.07 7.25 8.26



Appendix 14. Wetland in-situ electrochemistry

Wetland In-situ Electrochemical Water Quality

ph do (mg L") tdlJ (mgV) tmp eC)

Trials I and 2

~""'d

RI 8.1 6.5 702.4 27.0
R2 8.0 6.2 739.0 27.1

""S' 7.2·9.5 3.8 • 9.0 159.5·1684.2 19.2-33.1
m,m 8.1 6.3 720.7 27.1

"". 0.1 0.2 25.9 0.1

TI 8.3 8.5 828.4 23.7

T2 8.2 7.5 845.2 23.2

T3 8.5 8.8 749.0 23.4

=8' 6.8 - 7,6 2.3 -13.2 139.5 - 2240.8 12.3 - 32.8

m= 8A 8.3 807.5 23.4

,,"" 0.2 0.7 51.4 0.2

T4 7.9 7.4 871.9 23.6

T5 7.9 7.9 837.1 23.3

T6 7.8 6.8 839.6 23.4

=8' 6.8 - 9.3 3.1-12.4 136.8 - 2407.5 12.5 - 32.6

m= 7.9 7.4 849.5 23.4

""" 0.1 0.6 19.4 0.2

Trial 3

RI 7.5 6.4 246.9 24.7
R2 7.6 5A 313.4 26.2

=8' 6.8 - 8.3 4.6 - 10.1 147.2-444.4 8.6 - 32.1

m= 7.5 5.9 280.1 25.4

"d. 0.1 0.7 47.0 1.0



Appendix 15. Wetland nutrient water quality

total nilro2e11 (U"- L·ll

01.08,01 16,08.01 29.08.01 18.09,01 15.10,(1[ 18.06.02 05.08-02 2809.02 23.1l.02

waler 25.0 12.0 " " 10.0 '.0 1360.0 511.0 812.0

n 18.5 •., 10.5 '0 242.5 690.0 990.0 574.0 515.0

n 16.0 28.5 13.0 '0 477.5 730.0 1110.0 471.0 881.0

n 21.0 6l.5 12.5 25.5 506.3 8600 721.0 817.0 498,0

lI'eaunenl meatl 18.5 33.2 12.0 13,5 408.8 760.0 ..,3 620.7 631.3

SId_ '.0 2l.5 U •., 118.2 72.6 162.6 1451 176.7

H 11.5 12.5 ., '.0 383.0 680.0 347.0 556.0 213.0

T3 62,5 41.5 21.5 11.0 302.5 700.0 "".0 527.0 498.0

" 11.5 " " " 36UI 680.0 1050.0 575.0 325.0--- 28.5 21.2 12.5 " 348.8 686.7 795,7 552.7 345.3

,W. 24.0 14.4 " " 34.0 ,. 3182 19,7 lin

" ., 595 %3.' 7%.5 2850.0 3656.5 790.0 1050.0 458.0

" 13.5 28.5 612.5 1240.5 3203.0 4131.0 810.0 1231.0 677.0

oulture wetlands meal! U.5 ".• 538.8 1018.5 3026.5 3893.8 000.' 1140,5 567.5

"'. 2.' 15.5 73.8 m' 176.5 237.3 10.0 '" 109.5

oxidized nitro ." C'

01.08.01 16.08.01 29.08.01 18.09.01 15.10.01 18.06.02 05.08.02 28.09.02 23,11.02

n " 10,0 " "
,. 450.0 59.0 2.' 298,0

n ,.• ,.• •• 3. ., 470,0 207.0 3.' 256.0

TI ... ••• ,., ••• ,.• 470.0 246.0 18.0 327.0-,- " '.3 ., " '2 463.3 170.7 " 293.7

sldv ,. n " 2' ,.• ,.• 80,5 '.3 29,1

T' ••• " ,., " '.0 1030.0 156.0 0' 268.0

T3 10,5 " •., 13.5 '.0 lI8O.0 167,0 ,. 316.0

TO " 2.' 3.' ••• ••• 960.0 49.0 ••• 268.0

treatment mean • .3 '.2 " .., '.3 1056.7 124.0 ,.• 284.0

stdv " " " •., •., 91.8 53.2 ,.• ll.'

" " 16.0 537.5 lI72.5 3147,0 3971.5 280.0 38.0 149.0

" 3' 36.5 450.0 753.5 2800.0 3525,0 590.0 73.0 162,0

culture wetiOllds mean " 26.3 493.8 %3.' 2973.5 3748.3 435.0 55.5 155.5

"'. 2.' 10.3 43.8 209.5 173.5 223.3 155.0 17.5 .,

ammonium ell

01.08.01 16.08.oJ 29.08.01 18.09,01 15,10.01 18,06.02 05.08.02 28,09.02 23.11.02

n ,., ,., " 2. " 23.0 164.0 3.' 83.0

n ,.• ., ,.
" " 19.0 165.0 •• 153,0

TI ••• ••• '5 2.' •., 17,0 162.0 ••• 151.0

treatment mean " 0.' 2.0 " 3' 19.7 163.7 3.' 129,0



."., U "." "' "2 ".• " " "' 32.5

T< "" '" '" '" " 15.0 1M.a •." 207.0

TO "" '" '" " '" 20.0 166.0 '" 148.0

TO "" " " " " 11.0 151.0 " 15M

~-- "" " " " ,. 18.1 159.0 •." 170.0

"" " " " " " ,.• .., ,. 26.3

" " 12.5 75.0 ..." 56.0 159.5 690.0 142.0 13.0

" " 23.0 15.0 no "'." 131.5 610.0 127.0 11.0

culture wetlaDds mean ., 17.8 un 55.5 53.0 145.5 650.(1 134.5 12.0

"'" " " 30,(1 12.5 '" 14.0 "" " '"

~'" c'''''''
01,08.01 \60.<1.01 29.08-01 18.M.0I 15.10.01 18.06.02 05.08,02 28.09.02 23.11.02

I laPwalcr 16.0 "" SG.$ 13.5 "" " 86.0 148:0 19.0

n 67.0 119,0 70,5 52.5 " 148.0 278.0 '" 110.0

TI 50,0 82.$ 73.0 217.5 13.0 136.0 286.0 12.0 121.0

TI 33.0 70.0 101.5 166.5 ., 125.0 193.0 14.0 1ll3.0

~--
S(tO '" 81.1 14$.S •." 136.3 252.3 ll.7 11l.3

"'" 13.9 20.8 14.1 69.0 ,.• " 42.l " "
T< ., 78.5 49.5 175.0 " 207.0 101.0 '" 63.0

TO 88.0 IUS 87.0 "., " 154.0 201.0 •." 43.0

TO 47.5 3a,s 76.0 77.5 ., 109.0 201.0 11.0 62.1)

treatmetll mean "., 84.2 70.8 112.2 •., 156.7 201.0 •., 56.0

"", 32.1 '" 15.7 "'.,
"

40.1 '" "' •.,

" 33.0 212.0 7!U} 887.5 1450.0 560.5 167.0 216.0 ILl

" "' 255.0 474,0 750,0 1284.0 321.0 108.0 262.0 16.0

culture wetlands me.m 16.5 233.5 593,0 818,8 1367.0 ."" 1375 239.0 13.6

." 16.5 21.5 H9.0 68.8 83.0 119.8 29.5 23.0 "

orus(ul!.L·'filterable reactive

OL08.01 16.08.01 29.08.01 18.09.01 15.10,01 18.06.02 05.08.02 28.09.02 23.11.02

TO "' "' " " "' 36.0 12.0 " IS.0

TI
" "" "' " "' 46.0 •." " 21.0

TI "' "" "' '" " 70,0 10.0 " 12.0

treatment mean "' "' "' U " SO,7 10.0 " 16.0

sldv "' "' "' "' "' 14,3 ,. " "
H '" "" "" " "

48.0 11.0 " 2LO

n '" '" "' "' "' 66.0 ." " 12.0

" •." ,." "' "
., 51.0 18.0 " 12.0

treatment mean " " "' " "
55,0 12.7 " IS.0

"'" H " "' "' " ,.• " " "



.. 14.0 ,.. M ., 15.0 269.0 49.0 137.0 ••
R2 ,. " U W 84.0 475,0 65.0 145.0 ,.
cultun: wotlaruls mealI ••• '.s ,s ,S 49.S 312.0 57.0 141.0 ..,
.0, " " '.S

"
34.S 103.0 S. .., "

.-," L'
OLOlI.OI 16.08.01 29.08.01 18M.OI 1S.l0.0\ 18.06.02 0$.1)8.02 28.09,1)2 23.11.02

••• O' ., ., " ., " ••• " •••

TO
"

n " ,s " " " " "n " " " ,..
" "

,. I) ,..
n '.s

"
I) u I) " I) ,. ,.-- " n ,., I) II ,. ,.. I) II

<d, " ., " " " " " "' "
n " u " u ,, u

" " "T' " "
I) u ,,

" " " "T' " " '" "'
,., II

"

,, .,--- " " "
,,

" "
,.. I) II

"", ••• "' ••• ., ., ., ., 02 02

.. " ., ,.
"

,.. ••• "
u ,.,

R2 ., ., ,.
" " " " "

,.,
culture wetlands mean " ., ,. u ,. 03 U ,.. ,..
"'" " •• " ,., " ,., ,.,

" .,



A endix 16. HvrlrolollV

Trials 1_2

, .""',
I

Wost.water lola! infI"ent =~. di"dlil£g. .""',
lap waler rain input (L)

input ILl water(L) lJa!I~lon (CJ ~~~1
error (L)

(C

( " 36934,5 7868.3 00 44802.8 291863 10746.6 387O.' 999.2

I " 400%.5 78683 0.0 4791)4.8 32282.9 10752,0 3870,7 "'2.= 7MILO 15136..6 00 92707.6 61469.2 21498.6 7141.4 1998.4

m_ 38485.5 7868.3 00 46353.8 JO?34.6 10749.3 3870.7 "'2"'. 2193.4 0.0 00 2193.4 2189.6 ,.. 00 ".0..

n 1678.7 2632.3 2877.6 7188.6 4<l26.8 2161.8 1115.1 _lIS.l

" 17327 2632.3 2877.6 7242.6 4451.3 1919.0 998.2 ·nS.9

n 141\1,( 2632.3 2877.6 69ll9.0 4614.3 2079.1 1007.2 -llLS

.= 489Q.4 7896.9 8632.8 21420.1 12492.4 6159,9 3120.4 -352.5-

0_ 1630.1 26J2.J 2877.6 7140.0 4164.1 2053.3 1001.1 -117.5

"'. 133.6 "" "" 133.6 248.8 12M 65.1 ,.,

T< 1423.3 2632.3 21177.6 6933.2 4021.4 2030.5 1007.2 -115.9

n 160).2 2632.3 28'17.6 7113.1 4248.1 1991.7 1007.2 ·1l4.9

" 11\15.6 2632.3 2877.6 7)OB 4400.9 2041-3 'n!9.2 -125.9

~ 4822.1 1896.<1 8632.8 213SI.8 12610.4 '"'" 3003.5 _386.1- 1601.4 2632.3 28n6 1111.3 4223.5 2021.5 1001.2 _128.9

'w 186.2 "." "" 186.2 190.9 2S.5 10.4 ,.,
Trial 3

up "'41'" -- ......' .."""
min input (L) totallnfluCilI -- ~i~,"1 error (L)(C) !i:, (C)

" 24JI/2.5 2100.0 "" 264112.s() 145394 6745,6 3117.5 2090.0

" 33744.3 1470.6 "" 35114.9 23875,8 7611,0 2687.5 1040.6

~ 58136.75 3570.60 "." 61707,35 38415.13 7611.00 580S,00 3130.60- 29068.38 1185.30 ".0 30853.68 l!ntJ7.56 7178.31 2\102,50 1565.30.., 6612-61/ 445.<15 "" 6167.63 6601.8l 611.1/1 304.06 742,04



Appendix 17. Fish feed sub-sample data

.... <by
weight wcigbt % <by TC TN TP

~ ( -" m"'''''\
., m",,,,·l

TJiall
1 22.4 21.8 97.5 455.5 86.5 13.8
2 14.3 13.9 97.2 444.7 84.' 15.1
3 20.6 20.1 97.3 446.8 82.9 15.8

~ 19.1 18.6 97.3 449.0 84.7 14.9

",Iv 4.2 4.1 0.1 '.7 1.8 1.0
Trial 2

1 25.7 25.1 97.6 429.2 81.3 12.7
2 21.0 20.4 97.2 434.3 81.3 12.3
3 17.4 17.0 97.3 430.7 77.3 12.7

~ 21.4 20.8 97.4 431.4 80.0 12.6

old' 4.2 4.1 0.2 2.' 2.3 0.2



Appendix 18. Fish stocking sub-sample data including CNP concentration.

""" dry

w~~t weight %dry C.... Nitrogen Phosphorus
Activity (,j weililit "",' mel:!"l ml!.l!.·1

trial 1 stockin
A 12.1 3.4 28J 506.0 104.9 15.8

B 13.1 3.7 28.2 50l.0 108.5 16.1

C 14.0 4.2 30.0 475.0 "''' 4.3

D 12.2 3.8 31.2 .- 12.9 3.8 29.4 494.0 89.3 12.1
,ldv 0.9 0.3 LS 16.6 30.2 6.8

trial 1 harvest

RI 323.8 99.4 30.7 460.0 29.8 3.4
RI 404.2 126.8 31.4 437.0 42.6 6.1

R2 306.1 94.8 31.0 480.0 40.2 6.9

R2 345.7 107.5 31.1 482.0 39.4 5A
m'~ 345.0 107.1 31.0 464.8 38.0 5A
,ldv 42.7 14.1 0.3 21.0 5.6 LS

trial 2 stockin
A 9.4 2.2 23.8 383.0 106.0 31.9

B 1l.2 2.7 24.3 393.0 96.0 28.5

C 10.5 2A 22.9 379.0 101.0 27.8

D 10.2 2.4 23.9 399.0 101.0 26.8

E 10.4 2.6 24.9 394.0 102.0 26.0

F 12.9 3A 26.4 405.0 93.8 25.6- 11.0 2.7 24.5 394.0 98.8 26.9
,ldv L2 OA L2 9.7 4.4 2.3

trial 2 harvest

RI 400.3 128.2 32.0 794.6 156.4 25.8

Rl 420.8 136.8 32.5 7S4.4 122.0 29.7

Rl 499.5 178.4 35.7 805.2 149.2 29.2

R2 453.6 155.1 34.2 797.6 158.7 30.6

R2 547.3 180.7 33.0 823.3 146.7 26.2

m~ 464.3 155.8 33.5 801.0 146.6 28.3
,ldv 59.6 23.7 1.5 14.5 14.6 2.2



Appendix 19. Fish stocking and harvest CNP mass balance

Fish Carbon Nitrogen Phosphorus Mass Balance
Fish mean Crop
individual fresh Input I mpull mpull

#of fresh weight ;:~ight Crop dry sequestered ,..-.red ,"""""'"
""'" 'm I,) wei~ht(2) 1(; i,) TN i,) Tii')

1.0 40.0 12.8 513.1 150.7 74.4 13.5 1.8

2.0 40.0 13.4 536.9 157.7 77.9 I4.1 1.9

=M 40.0 13.1 525.0 154.2 76.2 13.8 1.9

"", 0.0 0.3 11.9 3.5 1.7 0.3 0.0

1.0 38.0 388.6 14766.4 4582.8 2129.8 174.1 25.0

2.0 38.0 382.9 14549.6 4515.5 2098.6 171.6 24.6

m= 38.0 385.7 14658.0 4549.1 2114.2 172.9 24.8

sldv 0.0 2.9 108.4 33.6 15.6 1.3 0.2

1.0 20.0 12.4 248.0 60.7 23.8 9.3 3.7

2.0 19.0 11.1 210.9 51.6 20.2 7.9 3.1

~ 19.5 11.8 229.5 56.1 22.0 8.' 3.4
,ld, 0.5 0.7 18.6 4.5 1.8 0.7 0.3

1.0 16.0 533.0 8528.0 2856.2 2287.79 418.70 80.81

2.0 15.0 508.3 7624.5 2553.6 2045.41 374.34 72.25

~ 15.5 520.7 8076.3 2704.9 2166.6 396.5 765
,ld, 0.5 12.4 451.8 151.3 12I.2 22.2 4.3



Appendix 20. Crayfish stocking and harvest data, including CNP concentrations

"'" dry
weight IWight

%dry C""'"' Nitrogen PhosfoonlS

..lA' weioht m
., moo· l ......:'

trial 1 "oc .
8.' 2.3 25.8 358.3 71.5 '.3
7.8 I., 24.4 374.0 68.0 16.9
7.2 2.0 27.8 370.7 70.9 8.0
8.2 2.2 26.8
8.1 2.3 28.4

'.7 2.' 29.9 .

8.3 2.3 27.3

m.~ 8.3 2.3 27.2 367.7 70.1 11.4

,"'" 0.8 0.3 1.8 8.3 I., 4.8

m.I I ",""ut " 58.6 16.6 28.3 356.0 77.3 13.3
52.1 16.4 31.5 349.0 69.7 12.2
51.1 16.4 32.1 345.0 72.4 11.7

.2 49.3 13.5 27.4 369.0 71.4 12.6
49.2 12.4 25.2 350.0 69.3 12.9

44.7 11.9 26.6

50.8 14.5 28.5 353.8 72.0 12.5m~

,"'" 4.6 2.2 2.7 '.4 3.2 0.6

mal2 harvest " 23.5 5.' 25.22 346.4 79.4 11.8

17.2 4.3 25.33 348.5 78.0 12.9
17.6 4.4 24.97 338.8 78.7 10.9
18.8 5.4 28.80 355.0 79.1 12.2
15.7 4.2 26.46 362.4 77.8 12.2

.2 16.0 3.6 22.49 323.9 73.9 13.1

26.0 6.6 25.43 315.4 73.4 12.0

12.4 3.0 24.38 301.8 66.8 12.7
14.0 3.4 24.05 320.3 69.4 12.6
11.7 2.7 23.13 329.5 76.2 12.3

- 17.3 4.4 25.0 334.2 75.3 12.3

""" 4.6 L3 1.8 19.2 4.4 0.6



Appendix 21. Crayfish CNP mass balance

Crayfish Carbon Nitrogen Phosphorus Mass Balance

""""'" 'rop ,ropdry _I Input! Input!
of ~ght weight ~~ered ~ ~~teredSYStem ,m '" (.) TC

Rl 10.0 85.3 23.2 8.5 1.6 0.3

R2 10.0 100.9 27.4 10.1 1.9 0.3

""" 186.2 50.6 18.6 3.5 0.6
m~ 93.1 25.3 9.3 1.8 0.3

""" 11.0 3.0 L1 0.2 0.0

Rl 8.0 469.0 133.7 47.3 9.6 1.7

R2 7.0 496.3 141.5 50.1 10.2 1.8

"llU 965.3 275.3 97.4 19.8 3.4- 482.7 137.6 48.7 9.9 1.7

""" 19.3 5.5 1.9 OA 0.1

Rl 121.0 1938.6 485.1 162.1 36.5 6.0

R2 176.0 1564.6 391.5 130.9 29.5 4.8

,wn 3503.2 876.7 293.0 66.0 10.8

m~ 1751.6 438.3 146.5 33.0 5.4
,tdv 264.5 66.2 22.1 5.0 0.8



Appendix 22. Mussel sub~sample data, including CNP ooncentrations

meat
..." meat meat dry dw·%

~~ght
fr,., ~ight of lola! Cmbon Nitrogen Phosphorus

m_1 weicltt % meat fW m2:e:"1 me:e:-1 =,.,
10 58.6 18.7 32.0 3.9 '.7 401.0 42.6 9.4
10 41.4 13.0 31.4 2.5 5.9 390.0 17.5 89
10 60.0 21.7 36.1 4.9 8.1 · ·
10 48.6 15.6 32.1 3.1 ,.4 · ·
10 58.1 20.5 35.3 4.8 8.3 . · ·

m,m 53.3 17.9 33.4 3.8 7.1 395.5 30.0 9.2
sldv 8.1 3.' 2.2 l.l l.l 7.8 17.8 0.4
n-5 N~2

Appendix 23. Soil input core dry weight and sub-sample CNP concentrations

core soil dry
Nitro"en Phosnhorus,= ~i C",,@

• .", ., ., .,
•

A 3.23 301.28 13.06 0.57

B 3.65 294.96 13.18 0.62

C 4.30 320.23 13.05 0.59

0 3.73 315.92 13.39 0.58

E . 4.03 294.65 16.82 0.61

F 3.31 293.65 17.41 0.63

m= 3.71 303.45 14.48 0.60

.." 0.38 10.70 1.87 0.02



Appendix 24 . Harvest soil core dry weight and CNP concentration

dry
dry weight
weight 80ilin concentration concentration

soile~~~ wetland total carbon total nitrogen concentration total

W"''''''' core ) (,) m22-1 m22-1 I nhO!IDhorusm2 2·1

T1 '.5 229.1 233.41 4.67 1.17
T1 5.1 259.7 207.12 4.08 1.15
m,~ '.8 244.4 220.27 4.37 1.16.d. 0.4 21.6 18.59 0.42 om

T2 ,., 225.4 429.31 4.88 0.94
T2 5.' 276.2 330.76 6.00 0.96
m,~ '.9 250.8 380.04 5.4' 0.95.d. 0.7 35.9 69.69 0,79 0.01

T3 '.6 232.3 303.73 4.93 0.86
T3 5.1 259.7 287.77 5.09 1.09

= '.8 246.0 295.75 5.01 0.98.d. 0.' 19.4 11.29 0.11 0.16

T' ,.5 228.0 289.53 8.84 1.11

T' 5.3 267.2 320m 5.95 1.13

m= '.9 247.6 304.77 7.39 1.12
stdv 0.5 27.7 21.55 2.04 0.01

T5 4.3 218.6 249.46 5.04 0.98
T5 5.6 285.6 207.93 2.68 1.06

m= 5.0 252.1 228.70 3.86 1.02.". 0.9 47.4 29.37 1.66 0.06

T6 '.7 240.9 254.53 13.14 1.21
T6 5.1 258.2 273.22 14.61 1.12
m,~ 4.9 249.6 263.88 13.87 1.17
,t<i. 0.2 12.2 13.22 1.04 0.06

RI 17.8 2711.0 292.20 18.01 3.22
RI 26.4 4011.2 290.65 18.49 17.73

m= 22.1 3361.1 291.43 18.25 10.48
,t<i. 6.0 919.4 1.10 0.34 10.26

R2 29.3 4461.9 254.68 15.67 9.77
R2 18.9 2874.9 249.42 15,97 2.53

= 24.1 3668.4 252.05 15.82 6.15
,t<iv 7.4 1122.2 3.72 0.21 5.12



Appendix 25. Wetland soH sequestration mass balance

Wetland Soil Sequemn.tion Mass Balance

wol"""
total carbon total nitrogen total phosphorus

(0) ( )

T1 53.8 1.1 0.28

T2 95.3 1. 0.24

T3 72.8 1.2 0.24

mom 73.97 1.22 0.25

"", 16.95 0.12 0.02

T4 75.5 18 0.28

T5 57.7 10 0.26
T6 65.9 3.5 0.29

mom 66.32 2.09 0.28,"'. 7.28 1.03 0.01

Rl 979.5 61.3 35.2

R2 924.6 58.0 22.6

mom 952.07 59.69 28.88

"'" 38.80 2.34 8.94

Appendix 26 Wetland plant sub-sample data CNP concentration at the time ofplanting

,"'. .," .. ","00 ,...... ., nitro en .' b~ .'

Scl>rJe~ookclliS V<llid", A """ 373.10 9.52 ''''
TI ·11 - 292.00 14,6(1 ,.,.

, .boo< 375.22 8,13 '"- 350.94 13.80 3,91

C """ 355.13 9,29 ,.n- 392.15 "" 2.41

D .b~ 368.48 U2 3.86- 293.37 12.40 2,25, .boo< 366.70 10-48 3,32- 217.30 9.38 2.58

..~- 367.73 '2' 3.27

""""". 7.83 0.87 0,38_.= 309.15 11,$6 ,.%
moIstdv 66.36 '''' 0.76

"'"' "'. 338.44 (0,40 3.11
rotal plall1

"". 54,20 '''' 0.59



Bawmea arliculaw A .." 392.69 7.47 0.61

T4-T6aod R2-R2 - 410.37 8.22 0.51, .." 405.42 8.63 0.98- 43853 7.27 0.37

C ""'" 399.69 7.36 ."- 422.13 ..., 0.53

D ""'" 402.32 7.71 0.7&- 412.06 to.93 0.74,
.~ "'.00 ." 0.91- 436.47 8.25 0.72

..,,- 400.42 7.88 0.79

shoot sldv 4.78 0.54 0.16-- 423.91 8.71 0.57

root stdv 13.21 1.37 0.16... ,~ 412.17 8.30 ...
total plant
"", 15.52 1.07 0.19

Sch"""" kcsus A ""'" 437.80 U2 0.14

~~'R2 - supplement... - 386.81 7.48 059,
""'" 435.82 4.03 0.12- 407.22 7.76 '36

C ""'" ""2' 3.73 0.16- 413.13 8.08 0.33

D ""'" 444.72 2,99 '2'- 411.91 7.81 0.18, ,,~ 442.20 3.63 0.19- 387.20 8.46 0.52

"""'- 440-16 .3.70 0.18

shoot stdv 351 0.45 om-- 401.25 ,." 0.40

rool stdv 13.19 0.37 0.16..."., 420.71 5.81 0.29
1ota1 pI"'"

"'" 22.44 2.26 0.16

Appendix 27. Wetland planting CNP input mass balance

""" Dry :'("1 T~' I ~:~honl!l r,,\-,"'" wci~ht r"l wei"hll"\ .~

TO above 209.4 19.1 " 0.18 ."'
below • 193.5 21.7 " 0.25 ."'... "'" 402.8 41.0 13.7 0.43 0.13

n
_.

217.2 19.8 " 0.18 .."'
bdow 200.8 22.5 ,., 0.26 om-, ,~ 418.0 42.6 14.2 ,.. 0.13

T3
_.

242.0 22.0 ., 0.20 om



below , 223.7 25.0 " 0.29 0-01..... 'M' 465.7 41.5 15.& 0,49 0.15

Tl,T3 ,."" ..,= 12865 131.l 43.8 1.36 0,40- 428.8 43.7 14,6 0.45 0.13

stdv 32.8 " U 0.03 0.01

""'" = 668.6 ." 22.4 0.56 0,20

m= n2.' 20.3 " 0.19 0.07

""" 11.5 63.6 20.8 0.68 0.01

bclow ""'= 611.9 69.2 21.4 0.80 0.20

m= 206.0 23.1 " 0.21 0.01

•tdv 15.8 ,. 0' 0.02 0.01

T< above 200.8 51,6 25.4 0" 0.01

""ow , 250.4 43,6 11.5 0.35 0.01-, "'" 45L2 IOLO 42.8 0.56 0.02

" .." , 111-3 57.5 25.3 02< 001..... 250.0 435 11,5 0.34 om
tola1 "'" 450,6 100.9 42.8 0,56 0,02

" ""'"' 106,5 55.0 24.2 0.20 O.oJ..... 239.2 41.6 16.1 0.33 0.01

,."" "'" 431.0 %., "., 053 0.02

T4-T6 ,."" ""'= 1332.& 298.4 126.6 I.M 0.05- ..., '" 42,2 0,55 0.02

"""
11.5 ,.• U O.oI 000

""'" = 418,6 nO,2 14.9 0.63 0.03- 139.5 56.1 25,0 0" 0.01

""" " 139.8 58,8 0.83 000

bOo. 'mm 1395 128,7 51.6 1.02 0.02

m= 246.5 42.9 17.2 0." 0.01

""" ••• "
0.' 0.01 0.00

.,
~bcl 161.4 46.3 20,4 0.11 0.01., - 20Ll 35.0 14,1 0.28 0,01., .w 362.6 81.2 34.4 0.45 0.02

" .bbcl 115.2 59,6 26,2 0.22 0.01

" - 258.8 45.0 18.1 '20 0.(11

" mm' ,"'" <OM 104.4 "., 0,58 0.02

.,. ~oo, 5408.0 1164.3 "" " ,m.,. =, 2234,8 339.9 144, I '.0 0,19.,. ..... b.o 7501.1 1493.6 615.6 12.4 0.43

". ",,00' 5252,3 1091.5 431,1 •• 0,86

". - 2110.4 318.? 135,1 2. 0,18

". mm' "'" 7285,1 1400.3 Sn2 11.6 0,41

• ,="'"' ,....
R1·R2 -, ""'= 15616.5 30195 1271.5 25,0 0.88

m= 7808.2 1539.8 635,8 12.5 0."

"""
9810.1 1915.0 181.8 16.3 0.56



""'~
~,~ 10936.9 2361.7 949.9 18.2 l.80- 2734,2 590.• 237.5 .., 0.45

,"" 73424- 1520.2 605.8 >B LlS

below ,~ 4865.2 138.7 31U " 0.40, - 1216.3 lM.7 no '.0 0.10

,"" 2789.7 409.1 174.7 " 0.25

Appendix 28. Wetland plant cores data taken at harvest

wetland wetlarld shoot dry weight ,~.

_.
core rool dly .- wetland rootW""", -" shoot· fresb sIl:.drtdry os % oboot fr..h -"". 0;:: weighl "" :;;,~ roo~=hwoil</lt ",;,ililil woi!!bt wei I fu:sh wei - dly W<:ighl

..
n A 1l7!.? 277.0 23.6 42,2 .. 14.2 2145.S 305.3,

" " 14.4- 176.8 25.4

i. - '" " ,<3 llliU 165,4

.~ 27,4 " ,., 1392.1 191_9

n A 1804.0 398.5 '" liM 10.0 IS.! 3378.8 508.&, 13.7 " 14.6 698.4 IOU- ~, ,., 14.8 2038.6 305.3.., 31.2 '-' .3 1895.3 287.8

n A 3028,8 651.5 21,) 106.3 110 16.0 HOU 86M, n.; ,.• 15.1 675.3 101.8- 59.8 ,., 15.5 3042.6 483.4-.., 65.8 10.6 "' 3347,9 S39.7

Tl-TI

m_ 200LS «» '" ~, ., 14.9 20W,8 318.0

,w. 944.2 191,1

"
39.6 •., ••• 2014.1 320.9

.. ,
A 3653.0 114&5 31.4 128.3 22.5 17.5 6527.4 1144.9,

i , 96.9 17.0 17.) 493l.8 865.0

_ ~lel\Il I 1l2.1i 19.8 17.5 5729.6 1005,0

~i
m " 0' lIlH.) 197.9

, 3S40.3 1032.0 19.2 90.6 15,5 17.1 4612.4 188.7. ".~-_.j- , 126.7 2l.5 17.0 M%.' Hl94.Qm_
HlB.? 185 17.0 5529.6 941.4... 25.5 ., ,., 1297.1 215.9

, TO , 3493.1 1060.5 ]IM 1\19.] Ill.S 16.9 5580.1 941.4, lll.O 20.0 17.9 5698.2 1011.7- tW,S 19,] ! 17-4 5639..2 979.5

",. '.0
"

'T 83.5 54,0

T4-T6

m= 3562,1 IOW.3 30,3 110.7 J9,2 17.3 56)2.8 975.3

I oldv 82.2 60.7 ,, '02 V " 774.9 IJ6.2

I



". A 181l60,9 44112.7 24.4 1749.8 245.5 14.0 266113.\ 31343.7

• 182359.9 43200.1 23.7 1S74.7 225.0 14.3 239534.2 34225.4- 181760,4 43656.• "'" 1662.3 235.3 14.2 2528B.7 35184.6,.. 847.8 ..,. 0.' 123.8 14.5 02 188)6.6 2205.0

~. A 204076.1 5~7.8 25.1} 1194.5 282.0 15.7 212964.6 42S9s.&, 119242.7 4W70.S "., 1474.5 "" 15.0 224293,5 33540.9- 191659.4 46014.2 23.9 1634.5 Zn3 "> 248629.1 38218.4

"'. 17559.9 6991.4 U 226.3 43.5 "' 34415.7 6614.9

RI-R2*- 186709.908 44835.276 23.981 1648.390 243.25ll 14.747 25074l.352 37001.462

"'. 11641.446 4276.104 0.883 149.'172 28.031 0.754 22782.320 4263.912

Culture wedllIlds above und core data found in sub a """'" .

Sub appendix 28 A. Culture wetlands above ground core data

rore ""'"'" coreabcrve
dfw dw' %DW

Rl A 1190.9 290 24.4
B 1198.8 284 23.7- 1194.9 287 24.0,..., ,., 4.2 0.'

R2 A 1341.6 '" 25.0
B 1178.4 270 22.9- 1260.0 303 23.9

,~, 115,4 46.0 L'
• scale sensitivity I It



Appendix 29. Wetland harvest sub-sample CNP

... ,~,

'0=1.
-.. ,""'.....w._ ..... ...- . ., , ,

TO A
...., 424-44 6.12 0.52......, 425.06 ,,, 0.5]

""".A -, 416.16 6.1l 1.01
_.~

""""",
"'"'"
.""'"- 424.15 6.0$ 0.53
m, ,... ojo '"""".- 416.16 6.11 1.01
.w, '.00 '.00 '.00

TO A ..... 403.17 ,." '"...... .g, 401.33 7.'1 0.9,

A ....
~ 401.41 ,.,. 0.87......,
~

413.60 •." ,,.
.....- 'a 405.55 W 0.89... il u, '" 0.01.... -5""- "", 6.37 1.13

'""'" 8.58 ,.~ '"
TI A ..... 405.50 8.31 '.n, .......

""" 7.88 ,n
A ... 393.76 7.67 0.79, "00' 427.81 11.55 1.54

.""'"- 40593 8.09 0.72... 0.61 0.11 '.00....= 410.82 9.61 1.16... 24.12 2.74 0.53

H A ,,"W il 424.39 4.98 '"', ...,
11 43M4 4.81 0.28

A """. ''ij 2]3.41 4.67 '", ...,
201.12 4.08 0.52

ij
",,"W

~- 421,22 4.89 0.28

,w. '" '.00 0.13 om



bolow
~,- 22l.l.l7 '" 0.%
,,~ 18.59 0.42 0.08

,
n A ..,,, 421.69 4.58 0.31

B -' 426.50 4.39 0.27

A bolow 429.31 4.88 0.68

• -' 33<l,76 '.00 0,S8

I em:.,~Vo,- 424.10 4.48 02'
, ,ldo lAO 0.13 0.03

below
willm= 381l.O4 '" 0.63

,'" "" 0.79 0.07

T' A above 427.66 5.05 0.30

B "mo' 432.90 4.43 0.32

A .- 303.73 4.93 0.70

B -' 287.77 5.09 0.75._.
'm= 430.28 4.74 0,31
,,~ 3.71 0.43 0.01

below- 295.75 5.01 0.72

"', "" 0.11 0.0<

'., A obon 427.55 13.52 D'
B """" 4311.52 B,1l1 1.16

A "". 289.53 10.34 1.99

B -' 320.01 8.45 L70

abooe
m= 429Jl4 13.26 .W

,",
~

2.10 0.36 0.05
,,". .-,- .. 304n 9,39 ..", ", >

m 2LS5 1.33 0.20

t
" A ._. 0 426,97 14.06 1.92G• ~~,

.§ 439.53 14.59 •.%

A bel<>w 2-49.46 9.54 2.13_., ~

• 207.93 7,lS Ll2

,:,,~ve,- 433.25 14.32 ,.", ,'" U8 0.37 0.33-I llroW\d m""" 228.10 8.36 1.63

L ,., 29.37 '" 0.71



Aooendix 30. Wetland lant bound CNP at harvest

'"'" "" Total" (~l T~I TOIaIw_ I, w';;-;;htl~l we:i~ht (~) ,.moo nitro en(~)

" above , 117\.7 2n,o ltV " 0.15

bdo>w 00' 1161.1 165.4 68.8 ,. OP

~ 2332.8 442,4 186,5 " 0.31

TI """ 18Cl4.0 398.5 ISM ,. 0,35

Odow 2038.6 305,3 12U ,., 0.35

~ 3842.6 694.8 282.4 •., ""n above 3028.8 651S 264,5 " 0.47

"".w 3042.6 483.4 198.6 " 0.56

~ 6071.4 1134.9 463.1 " \.03

TI-T) above """""d mean 200L5 439.3 IM.O " 0.32

.,., ,.., 192.2 75.9 ,. 0.16

>Ol~ - 2080,8 318.0 130.6 " 0.36

". 94L5 159.4 65.1 I.' 0.20

H ""'''
, 3653_0 1148S 490.7 " 0.32

Odow 5729.6 1005.0 22\.4 ... 0.46

~ 9382.6 2153.5 712.(1 10.0 0.78

n ,""" "~,OJ 1032.0 437.7 •., 0.30

>Oww 5529.6 941.4 357.8 '.1 0.59

.= """ 1973.4 795.4 " 0.89

" above 3493.1 1060.5 456.3 ,. 0.33

Odow ... 5639.2 919.5 289.7 ••• 0.71

.= 9132.3 ""'. 746.0 •• 1.03

T4·T6 ,""" - 3562.1 1080.3 46L5 " 0.32

.,., 82.2 '" 26.9 "' 0-02

b.low "~ 5632.8 975,3 289.6 •• 0.59

". 100.2 32-0 68.2 "' 0,12

RI 'M' ... 181760.4 43656.4 18730.3 578.9 52.4

'o1ow ... 252853.7 35784.6 109(16.1 336.0 65.8

>0" 434614.1 79441.0 29636.4 914.9 118.2

RT above """" 191659,4 46014,2 19935.7 658.9 n,8

>Oww ... 248629.1 38218.4 8740.5 319.5 62.3

.." 440288.5 84232.6 28676.2 978.4 140.1

RI_R2 above .round mean 186709.9 44835.3 19333.0 618.9 65.1

sldv 6999_7 1667.2 8.52.3 56.6 17.9

below m~ 25(1741.4 37001.5 9823.3 327.8 "'.1

". 2987.2 1721.0 1531.3 11.7 "



Appendix 31. Algae sub-sample CNP concentrations

.."I total total
,"""n nitrogen phosphorus

w'""'" ..!!!!!£!' ffillll'] ffillll'] ffi2 1[.1..~, m~, mol,
Tl A 254.53 131.35 0.55

B 273.22 146.11 0.58
T2 A 292.20 180.09 0.65

B 290,65 184.94 0.64
T3 A 254.68 156.71 0.73

B 249.42 159.72 0.71

m= 269.12 159.82 0.64
.ldv 19.09 20.25 0.07

T' A 301.28 13Q.60 0.71
B 294.96 131.77 0.71

T5 A 320.23 130.45 0.40
B 315.92 133.91 0.40

T' A 294.65 168.20 0.60
B 293.65 174.07 0.60

m= 303.45 144.83 0.57
,ldv 11.72 20.49 0.14

Appendix 32. Algae bound CNP at harvest

<hyweight ...... ..etlalld.... .- """ """I~ """ ni~ ""f.:""".- """,,, ,.,
n 1061.0 280.0 147.2 0.'
n 648.0 163.3 102.5 0.5
Tl 467.0 117.7 18.6 0.0- 725.3 187.0 89.4 0.4- 2\76.0 561.0 268.3 l.l.4. 304.5 83.7 65.3 0.3

H 202.5 60.4 26.6 0.1

TS 175.0 55.7 23.1 0.1

" 200.5 59.0 34.3 0.1- 192.7 58.3 28.0 0.1

.= 578.0 175.0 84.0 0.3

n," 15.3 2.4 5.7 0.0



Appendix 33. Wetland water CNP mass balance

tap total total
water nitrogen phosphorus

_I"", ~) (,) 1(,)

13 water influent

RI 36934.5 12.6 1.6
R2 40036.5 13.3 1.7

"""" 38485.5 13.0 1.7
~dv 2193.4 0.5 0.1
,wn 76971.0 25.9 3.3

T1 1678.7 0.8 0.04
1'2 1732.7 0.8 0.04
T3 1479.1 0.8 0.04

"""" 1630.1 0.8 0.0
stdv 179.3 0.0 0.0

""" 4890.4 2.4 0.1

T4 1423.3 0.7 0.03
T5 1603.2 0.5 0.04
T6 1795.6 0.6 0.04
m"", 1607.4 0.6 0.0
stdv 136.1 0.1 0.0
,wn 4822.1 1.7 0.1

RI-Rl effluent (to basin)
basin 4233.0 13.2 8.3

Rl·R1 effluent (Tl.T6
influent)

T1 2877.6 3.8 1.4
T2 2877.6 3.8 1.4
T3 2877.6 3.8 1.4

""" 8632.8 11.3 4.2
T4 2877.6 3.8 1.4
T5 2877.6 3.8 1.4
T6 2877.6 3.8 1.4

""" 8632.8 11.3 4.2

Tl·T6effluent
T1 2162.0 0.8 0.2
T2 1919.0 0.7 0.2
T3 2079.0 0.7 0.2
m"", 2053.3 0.7 0.2



"dv 123.5 0.0 0.0

""" 6160.0 2.2 0.6

T4 203LO 0.6 0.2
TS 1993.0 0.7 0.2
T6 2041.0 0.8 0.2

moan 2021.7 0.7 0.2
oldv 253 0.1 0.0

""" 6065.0 2.0 0.5



Appendix 34 - Initial culture system design and planning

At the project's conception the experimentation was to proceed at the Stanwell

power plant located in Queensland, Australia. The technologies were designed to use

Aquaculture Raceway

FrOlIt X-SecliOll

Thennal.
tnlluMlt

Bellted WIIta"

Lattlrlli Section

Jlace'W1)' Charutedttics
~th.Ulmtd1.3m m.R.30mJ ,dBy

Vc1ume.2.:29mJ HP.T.:2.1Shr

EudX-Seclioo

Slope 1:2%

Plate 2.4. Original culture raceway design.

large volumes ofwastewater, hydrating three aquaculture raceways (plate 2.4) in a flow-

through system.



However, six month later the logistics of incorporating the project at the

intended site proved too expensive and problematic as reported by Stanwell

environmental officers. A new site was negotiated, resulting in a 20Q-m2 plot opened to

the project at Central Queensland University, city of Rockhampton, Queensland,

Australia (230 24' S / 1500 30' E). Negotiations restricted the experiment to a small

land area without pipeline access to power station cooling pond wastewater. Using

what was deemed to be excessive amounts offresh tap water (in replacement ofpower

plant waste water) to produce a comparatively low quantity of fish was determined not

only to be wasteful, but too expensive (as the water needed to be paid for and heated by

an external electrical source). Therefore a change from flow·though to a recirculating

hydrology required a total re-design of the system. Raceways were chosen initially as

the tank design because Lares ca/canfer (barramundi) culture in raceways had been

attempted successfully. A prototype raceway was constructed and patched into the

university aquaculture system and trialed from July 1-27 2000, successfully housing

three 400.0 g barramundi. Fish were fed twice a day and it was observed that debris did

not aCClUnulate on the bottom of the raceway thus supporting the efficacy of the design.

However, raceways require high length to width/depth ratios in order to reach

the velocities needed to keep solids from settling on the bottom, and the original

raceway design had to be scaled down disproportionately to meet new land area

restrictions, with decreases in length and to a lesser degree depth, but not width. Low

length /depth to width ratios are not conducive to laminar flow from a single influent

point and given a set hydraulic loading rate, a reduction in velocity and increased water

turbulence can be expected as a design decreases length to width/depth ratios. A one-



meter width (use<fiii the original) was considered the minimum for baiTarifundi culture.

The resulting raceway design that fit physically and hydrologically within the land area

allocated at the new experimental site would have required impractical modifications to

over-come the hydraulic problems described above. The original culture raceway was

custom fashioned from fiberglass (plate 2.4) and was abandoned prior to completion.



Appendix B-1. Lates ca/carifer growth and sample individual fresh and dry weights

no<, 311(131(11 1:l106Itl1

.." .." dry dry % dry % fillc1

"'"' weight
weight weight weight weight

weigb
dry ._'" gained 'CR., (,I '" fillet (g) weight

RI 13.1 69.39 20.42 " 2"-43 1.49 123.2 ". 12'
RI I< 51.51 1M 4,58 28.86 '.96
IU 16.8 iU. 21.13 6.93 31.91 8.42 133.6 132.59 LOI

IU 20.1 8UI 24.22 6.16 27.77 7.06

R3 12.8 100,81 28.41 8.08 28.18 8.02 '" 134.72 0.99

R3 11.2 5Ul 15.66 4.11 27.04 7.10

R< 13.2 83.79 24.55 '.1 29.30 4,89 1203 119.23 1.01.. 14.1 62,74 17.69 3,42 28.20 5,45

R3 17.3 58.7 16.89 4.51 28.77 7.68 125.7 116.11 Ln8

R3 12.8 87.51 24.77 " 2831 4.91

" 14.9 61.116 17.72 5.12 28.65 IU. 124.1 115.59 1-07

" 14.8 83,43 2U9 .., 25.40 7.79

R3 11.8 66.18 19,75 ,. 29.84 5.14 124.6 101.95 1.22

R3 " 59.57 16.33 , 21.41 6.11

R8 13.5 64.18 lUI 5,03 27.28 '"' 120.9 109.86 LlO

R' 14.3 73.48 22.56 4.86 30.70 6,61

'" 14.9 78.08 23.23 4,48 29.75 5,74 125,7 63.18 I."

'" I<
RW 17.1 105.93 30.26 7.95 28.57 UO 125.8 129,02 0.98

"'. 15.9 ,.'" 16.17 3,87 28.83 '.0<1
RII 17.8 79.28 22.54 5.35 28.43 6.75 137.1 102.83 1.34

RII " 56.35 18.46 3.93 32.16 697

"" 12.3 55,98 1s.98 4.35 28.55 7.77 127.9 105.06 1.22

'" 17.7 "" 23,25 5.89 29.40 7.45

Rl3 17.3 83.16 24.23 6,02 29.14 7,24 124,3 65.86 1.89

."

RI< 13.6 63.02 19.85 3.84 31.50 '''' 129.6 88.42 1.41

R" 12.J 51,1 14.42 338 28.22 6.61

." lH 56,09 " 4.24 28.53 156 124.5 70.76 1.76

." 14.1 42.37 11.6 2.85 27.38 6.13



Appendix 2. Individual sample metal concentration.

Sample Tissue Metal Concentration

" c. a. H, " C. C, H,
U~b" U~ U·,

,
u;b" u~ k~" u~b" i 1m! k~" u;h"

"" n, " " .. Dian! AG '" ,.. " ..
." , " '" no ,.. •., "

0% '" " •., " 0% '" " "
w

'" " '0 " '" '" " "
'" '" .2S.9 " '" '" o. n

m~
..,

'"
, n - '" '" • n

"", '" " " ;0 "", " '"
, "

'"' ." , 16.4 " AG m " ,.• "... " ,., " '"' " 2.2 ""5O% '"
,

" " 50% '" ". 2.2 '"". '" .." " '42 '" " "50' " 0.' " ". '50 IL8 '"- '" " • " m~ ,.. '" ,
'",,', .. "

, ,
"'" " '" 0 "

"" '" 0 14.9 " I..mAG '" '"' 2.' ..
'" " ••• " '" '" " n

'",% m " " "
"',%

'" '"' 42 "
'" 0 02 n '" '" " "." • " '" - ". '" • "- '" '"

, " "", '" " , ..
"', 54 " , n

'"
,

'"
., 32.1 " BG '" '" .25.6 "". " 33-8 " .., '" 19,.2 .,

0%

" 0% "" 370 232 "". " 35.5

'" % 25.7 " .,. '" m "- '"
., n " '" '45 26.1 ..

"", " 45 • .. - ." '" " """, " " , ..
on"'" '" " 37.9 " DlJmt BG ;0. m 23.6 "

'" " 17.8 " '" n, 28.9 '"50' 50% n! m '"'" "' 26.1 " 41.0

'" " 17,4 " .,. '" 30.3 "- '" " " " m .., 31.0 """, '" " '" '" - '" .., " ..
,M, '42 '" • 33

, " " 32.9 " nianl BG 55' "" 37.2 "'"
., 29.2 n 1261 '" 43.2 "100%

100 %
50 n 12.1 '" 50' 42. 26.0 "
'" " 41.5 " '" '" 32.2 ".. " 12.5 m - "" '" " "

m~ "" " " '" "', m '"
, """, " " " 33



Appendix 3. Cherax quadricarinatus growth and sample individual fresh and dry
weights

Do<' """" """'" """" """" m, WI dry """I ~~l W"'" ~~ghl ~~ght I ~~ghl ;'..~
%m, %'" fuOO weight

I ,., wei..ht =< ~'"
I o:a;ned(,,) 'CR

0.00

n 12.80 21.00 35.20 50.74 13.85 1.31 '" '" 100.9 37.94 2.66

" 13.70 16.20 21.50 22.83 6.01 0.62 0,26 Hl.32 100.9 9.13 11.05

'" 10.30 27.90 28.00 37.20 9.93 0.99 '2' 9.97 101.7 26.90 3.78

Tn 25.80 28.00 42.00 .." 11.29 1.12 02' 9.92 lO2-i 18.99 $.38

m HAO IS.IO 1S.50 5$.6 "

m= 14.80 22.24 29.04 38.89 10.27 1.0 I '2' "n 101,4 23.24 5.n

"'" 6,29 5.49 ,.. 12.06 3.27 0.29 O.oJ 0.35 0.' 12.20 3.73

0.50

TI IS.70 16.30 26.50 28.89 7.89 0.80 02' 10.14 101.1 13.19 '"TI 11.20 20.20 36.00 55.17 14.51 1.60 0.26 11.03 101.6 43.97 2.31

TI 12.70 2\.20 30.50 61.4"

m 11.60 18.70 20.00 28.89 7.74 0.S2 02' 10.59 102.1 17.29 5.91

TO> 10.70 21.80 23.00 30.35 7.86 0.80 0.26 10.18 IOU 19.65 5.20- 12.38 19.64 27.20 35.S} 9,50 1.01 0.27 IOA8 101.6 2353 5.27

." '.00 2.21 6.29 12.92 3,34 0." 0.01 0.42 0.' 13.89 2.23

1.00

TI 30.20 50.60 S4.00 54.18 13.76 1.34 0.25 9.74 100.8 23.98 4.20

TO 14.10 23.10 33,00 35.87 1O.oJ 101 0.28 10.09 102.5 21.77 4,71,. 18.60 28.00 28.55 7.53 0.85 02' 11.29 lOP 9.95 10.22

no 19.30 20.00 30.00 30.49 7.93 0.82 0.26 10.34 IOU 11.19 9.07

n. 12,40 12.90 19.50 20.65 5,43 0,51 0.26 9.39 101.6 S.25 12,32- 18_92 26.65 32,90 33.95 8,93 0,91 0.26 10.17 IOU 15.03 8.11

stdv 6.95 1653 12.82 12.56 3,15 0.30 0.01 o.n "' 7.28 3.53

" not included ill mean and Sldv



Appendix 4. Baumea articulata individual fresh and dry weight, sub-divided in to root
and shoot values.

planting) .~~

fre.,h ru, frosh ru, """ "". "" "" Dry weight
growth rate

weight weight weight weight weighl weight weight weight (g) plant
%spdd-j survival

'" '" '" ," roots (g) shoot (g) (g) shoot (g) Roots ,.'"
000

; Tl 96.6 20,0 117.5 22.0 44.; 73.0 " lOA " 0.11 '00
: T6 00.2 27.0 1890 3S3 70.0 119.0 IU 18.3 U OAO '00

" no 18.0 162.5 31.8 6).5 n, 17.5 14.3 " '.M '00

'" 78.2 16.2 126.5 22.4 60.0 '" 15.3 " ., 0.)7 '00
1m 68.2 14.1 51.5 10,5 27.0 24.5 •• " "

, '00•
, mean n.o 19.1 129.4 250 53.0 76.4 13.4 63.0 ,, 0.38 '00
I 'tdv 23.8 '0 52.1 lO6 17.3 35.g ;; 30,3

"
0.22 ,

I
1'150

, D 121.6 25,2 127.0 27.4 39.0 88.0 16.9 10,0 .., 0,10 '00
" TS 109.4 22.6 ~., 24.1 47.; 51.5 12.3 10.5 U 0,07 00.
'In 73.4 15.2 %.' 11.6 ll; 23.5 ,.. M " "' '00
•,1m 65.1 13.; 102,5 22.3 %; 66.0 " 12.9 OA 0.56 '00
• n; 76.1 15.8 77.5 17.6 28,{) 49.5 " 10,0 " 0,12 '00
ilmean a9.l 18.4 W., 20.6 '" 55.7 Ill.! 45.6 U ,2) '00•
,I; stdv 24.8 " 30,4 '2 ., 23.7 " 19.2 '2 0.23 ,,,
1100

\i n 108.3 ll'< 00 ,.. ••• ••• ••• ,.. ,.. ., ,,
h4 80.1 16.6 97.5 18.9 50.5 47.0 1U " U 0.15 'W,
I~ T8 86.8 18.0 65.0 14.9 20.0 45.0 ,., ,. M " '00
I,no 70.3 14.6 121.5 n, %; 75.0 12.8 " 0.' 0.50 '00
1'Tl4 81.2 16.8 24{1.5 48,9 n; 143.0 25.1 23.7 ••• UI '00
I! mean 85.3 17.7 104.9 26,3 42.9 62.0 ILl " U 0.62 00,
lstdv 14.1 " 88.5 15.3 36.8 52.6 H " "

0.54 "!" ne alive "",



Appendix 5. Planting fresh and dry
we> t sub samplin .

plant.... ,1.,,"1<)'
weigh' weigh.
(.) (.) %dw

I 97.42 19.4 0.20
2 98.86 23.1 0.23

3 100.1 20.0 0.20
4 100.56 22.5 0.22
5 101.52 19.7 0.19
6 101.8 20.5 0.20
7 102.12 21.2 0.21

8 102.64 19.8 0.19
9 103.98 21.1 0.20

10 105.4 22.8 0.22- 101.44 21.01 0.21

""'" 2.35 1.38 0.01



Appendix 6. Replicate water use over the experiment

Replicate Water Use (L)

•• • • • •

~
• •

~
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,.., '" " '" " '" '" '" '"
, ,

" " •'.m 300 " '" " '" '" '" '" " " " " " "_.
60 " '" " '" '" '" '" J , , " , ,

..... "
, , , , , , , , , , , ,
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Appendix C ~ 1. Fish fresh weight and dry weight at stocking and harvest; and post
culture fillet sam Ie d we> ilil.

6/512003- 7/29/2003
s1ockin2 -"""",
weight FW dry weight ~;~ght "'h dry % dry
(0) weil!ht fillet (l'1) bod ) weil!ht (l'1) weillht

calle 1 63.5 89.7 6.' 18.5 25.4 28.3
54 96.1 6.6 18.4 2S 26.0

43.9 13I 10.1 26.1 36.2 27.6
51.5 115.1 8.9 21.4 30.3 26.3
57.5 108.3 8.' 21.3 30.2 27.9

56 57.2

60 71.5
77.5 78.2

61.5 66.4
42.5

m~ 56.79 90.39 8.28 21.14 29.42 27.24

""v 10.08 24.49 t.48 3.13 4.56 1.01

calle 2 37 98.1 8 19.6 27.6 28.1
64 82.3 6.6 16.4 23 27.9
44 132.8 to.3 25.7 36 27.1

48 93.9 7.4 19 26.4 28.1

53.5 90.5 7 19.4 26.4 29.2

53 81.2

" 62.8
54.5 40.1

52.5 71.4
68 72. I

mOM 52.65 82.52 7.86 20.02 27.88 28.10

"'" 8.89 24.46 1.46 3.43 4.85 0.73

ca e 3 60.5 lUI 9.2 24.3 33.5 27.2

62 87.8 6.6 17.2 23.8 27.1

58.5 91.1 7.1 15.2 22.3 24.5

60 75.7 6 12.6 18.6 24.6

46 106.3 8.' 21.1 29.6 27.8
4S 101.4
60 133

60.5 104.9

'4 115.9

'1 53.07
mOM 55.75 99.227 7.48 18.08 25.56 26.24
_<Iv 6.36 23.47 1.33 4.66 5.95 1.59

C U 44.5 51.2 2.8 10.1 '4 25.2
57 6S 3.' 14.3 68.5 27.4

4' 55.6 3.1 11.5 58.7 26.3
55.5 66.1 4.4 14.1 70.5 28

66 74.8 4.3 l' 79.1 25.8



69 77.9
71.5 84.9
75,5 84.3

" 58.7

53 63.4

m= .59.10 68.19 3.62 13.00 66.16 26.54
,<dv 10.65 11.79 0.71 2.10 '.94 1.15

A endix 2. Metal concentration ofd we, t fi,
Samole Cd M Cd H

~ !!ll!19t !!ll!19t ...-
elFt 16.0 2209 2995 657
CtF2 15.1 1479 291l 558
CIF:l 22.0 3047 4035 411
CIF4 10.8 3ll 2521 ,,,
CIFS 20.0 2573 4150 453
m= 16.8 1924.0 3322.3 532.4

>odv 3.' 955.3 649.6 89.2

cm 7.' 255 2072 254
C2F2 6.7 lIS 1341 394
CID 5.1 716 1155 244
C2F4 4.5 78 520 331

C2F5 14.2 670 832 288
m= 7.7 366.9 1184.0 302.1
stdv 3.5 273.1 525.4 54.9

e3Fl 5.2 127 1149 262
C3F2 4.8 162 1338 315
e3F] 8.2 72' 1491 279
C3F4 3.1 S32 2181 210
C3F5 '.0 562 3450 228
m= 5.3 422.3 1921.8 258.8
,<dv 1.6 237.1 839.7 37.3

UlFl 3.5 462 2581 274
UlF2 4.2 232 864 195
UlF3 6.' 1300 1753 255
UlF4 10.7 1412 2596 265
U1FS 7.0 1012 1644 232

m= 6.5 883.3 1887.5 244.5

>odv 2.5 462.8 649.4 28.3

h tissue samples post harvest.



Appendix D - 1. Manutec hydroponic nutrient composition

Mllnull!t

PART 1
ANALYSIS %W/W
NllfOQOO (N) asIf_ 6,2
Nitrogen IN} as Ammonium 1.4
TOTALNITROGENIN) 7.8
Phosphorus {PI as warer Solubl~ 3.1
TOTAL PHOSPHOflUS (p) 3.1
F'ulasslum (l() as Nitrare 182
TOTAL POTASSIUM (K) 18.2
SuIpl\Ur (S) as Suip/lateS 4,5
Magresium {Mg) as SlIlphate 3.5
l!OI1 (Fe}as CMIaIe 0.34
~(M"}asSulpl1ale 0,06
Zinc (In) as Suiptlato 0,04
Copper (Cu) as SlIlphale 0.03
Boroo (B) as Sodium Borate 0.003
MotybdernJm (Mol as Mo!~bdale 0.001

PART 2
ANALYSIS O/OW/W
Calcltlm {Ca) as Nillate 19,0
Nit1Qgoo iN) as Nib'afe 15.5

CONCEllTIlWN OF TllE OllUTtD
SOlUMN WHEN 2 PARTS DISSlltVEII

AT RECOMMENDED RATlS
fU:MENT COfIClNlflAlllllI (PPM)
TOTAL NlmOOEN (N) 215.0
TOTAL PHOSPHORUS {PI 37.0
TOTAL POTASSIUM (K) 218.0
CalcilJlTl (Ca) 152,0
SlIIp/ltlr (S) 54,0
Magnesi.um (Mg) 42,0
IrOIl (Fe) 4,08
Manganese (Mnj 0,96
linc(lnj 048
Copper (Cu) 0.36
601'0" (6) 0,036
Mo!}Jbde!lllm (Mol 0.012

HOlt: Pl'II.NJlTSP£lUlIUIOli
Pl'IIa'l.ll,8"



Appendix 2. Electrochemical water quality (Trial A)

12.09.01 26.09.01
DO TDS tm, DO TDS tmp

nlant ml1: L-! mil L-I I nH 'C : nlant m11:L·1 mil L--I I "H 'C
1 5.97 953 6.66 23.5 1 5.86 liDO 6.57 26.4

2 6.05 917 6.54 24.3 2 5.87 104' 6.53 27
3 6.01 1063 6.69 23.9 3 5.88 1131 6.15 26.6, 6.1 921 6.56 24.1 , 5.69 1008 6.1 26.8
5 6.01 943 6.46 24.4 5 5.56 1033 6.17 27.1
6 6.04 996 6.65 23.6 6 5.89 1209 6.48 26.4
7 6.03 958 6.55 24.2 7 5.67 1162 6.28 26.8
8 6.02 1014 6.59 24 8 '.63 1264 6.31 26.8
9 6 1030 6.83 24.1 9 5.6 1219 6.2 26.4

10 5.94 1031 6.52 24.5 10 5.78 1213 6.36 27
11 5.98 1167 6.99 23.3 11 5.6 1510 6.97 26.2
12 6 1094 6.73 23.7 12 6.07 1462 6.91 26.5
13 5.99 1041 6.89 24.3 13 5.97 1346 6.88 27.1
14 6.04 1131 6.57 23.9 I' 5.49 1465 6.75 26.6
15 5.99 1056 6.67 24.4 15 5.72 1413 6.78 26.9
0 5.75 963 6.93 23.1 0 5.71 983 6.25 25.1

10.10.01 24.10.01
DOmg TDS tmp DO TDS

"Wrt L" m 1-1 I"H C I nlant mg L-! mg L-I I nH I~
1 5.17 1145 7.1 27.6 1 5.09 1530 6.77 28.4
2 4.98 1144 7.39 27.5 2 5.05 164<J 7.94 28.3
3 5.79 1213 7.25 26.8 3 4.99 1530 7.65 28.7, 5.11 1036 7.16 27.5 4 4.84 1167 7.6 29.1
5 4.89 1133 7.33 27.6 5 4.76 1392 7.78 28.8
6 5.47 1431 7.31 27.2 6 4.82 1861) 7.5 28.5
7 5.2 1432 7.46 27.3 7 4.99 1930 7.86 28.2
8 4.83 1500 7.54 27.4 8 4.87 1761) 7.87 28.7
9 4.87 1472 7.43 27.3 9 4.63 2030 7.77 28.6

10 4.7 1469 7.32 27.5 10 4.82 1860 7.8 28.9
11 5.24 2010 7.68 27 11 4.98 3110 8.04 27.7
12 5.18 1880 7.58 27.1 12 5.33 2630 8.03 28.2
13 5.1 1660 7.63 27.7 13 4.85 1890 8.1 28.5
14 4.97 1950 7.63 27.1 14 4.99 3040 7.96 28.4
15 4.83 1860 7.65 27.5 15 5.02 2890 7.9 28.6
0 5.86 940 5.38 27.6 0 5.71 983 6.25 25.1



Appendix 3. Electrochemical water quality (Trial C)

ueat-
D,te ~p Time 0" TDS pH Temp

271612003 0-1 14:25:21 6.2 1160 6.72 18.4
271612003 0-2 14:28:46 6.32 1187 7.38 18.1
271612003 0-3 14:32:14 5.75 1268 7.31 18.3
271612003 0-4 14:33:44 5.96 1267 7.18 18.1
271612003 0-5 14:36:51 5.84 1197 7.26 19.4
271612003 100·1 14:26:09 6.67 2840 7.09 17.9
27/6/2003 100·2 14:30:22 6.23 3220 7.36 18.6
271612003 100·3 14:31:20 6.13 3320 7.53 18.5
271612003 100-4 14:33:01 5.87 3020 7.26 18.2
271612003 100-5 14:35:21 5.42 3710 7.36 18.9
27/6/2003 50-1 14:27:02 6.59 2360 7.29 17.7
271612003 50-2 14:29:37 6.01 2030 7.31 18.3
271612003 50-3 14:27:52 6.93 2280 7.42 18.1
27/612003 604 14:36:03 5.71 2340 7.35 19.2
271612003 50-5 14:34:38 5.63 2310 7.23 18.6
111712003 0-1 12:51:08 6.59 1216 4.28 20.2
11/7/2003 0-2 12:54:12 7.03 1192 4.61 20.1
1117/2003 0-3 12:56:57 6.78 1194 4.36 20.3
111712003 04 12:58:17 6.87 1241 4.57 20.2
111712003 0-5 13:01:19 6.67 1275 4.12 21.2
111712003 100-1 12:51:57 7.02 2840 4.52 19.8
111712003 100·2 12:55:37 7.05 3240 4.32 20.7
11/7/2003 100-3 12:56:17 6.79 3160 4.71 20.6
111712003 1004 12:57:36 7.01 2920 4.4 20.2
111712003 100·5 12:59:44 6.6 3560 4.74 20.7
11/7/2003 50-1 12:52:43 6.82 2310 4.47 19.4
111712003 50-2 12:54:56 6.79 1960 4.62 20.3
111712003 50-3 12:53:30 7.3 2220 4.67 19.9
111712003 504 13:00:31 6.41 2270 4.69 21
11n/2003 50-5 12:59:02 6.82 2250 4.61 20.4
271712003 0-1 15:28:32 8.24 1359 7.42 11.9
27/7/2003 0-2 15:31:48 8.15 1318 7.• 12.4
271712003 0-3 15:35:02 8.14 1342 786 12.5
271712003 04 15:36:31 8.27 1385 7.• 12.4
271712003 0-5 15:39:38 7.52 1426 7.63 14.3
271712003 100-1 15:29:15 8.41 3380 7.51 11.7
27fl12oo3 100·2 15:33:24 7.51 4310 7.65 13.4
27/7/2003 100·3 15:34:19 7.88 3510 7.95 12.8
271712003 100-4 15:35:47 8.14 3240 7.69 12.3
27fl12003 100-5 15:38:12 7.6 3950 7.92 13.7
27fl12OO3 50·1 15:30:03 8.42 2570 7.63 11.6
27fl12OO3 50·2 15:32:33 8.39 2070 7.85 12.6
271712003 50-3 15:30:52 8.21 2450 7.78 12.1
27fl12oo3 60-4 15:38:54 7.44 2500 7.99 14.1
271712003 50-5 15:37:21 7.93 2460 7.87 13.1

91812003 0-1 13:35:13 6.14 748 7.68 22.3
9/8/2003 0-2 13:38:27 6.67 1464 8.09 22



9/812003 0-3 13:41:14 6.39 1415 8.14 22.2
9/812003 ... 13:42:37 6.12 1530 8.11 22
91812003 o-S 13:45:36 6.42 1530 7.99 23.3
91812003 100-1 13:36:00 6.67 3890 7.8 21.9
9/812003 100-2 13:39:44 6.58 5300 7.91 22.8
9/812003 100-3 13:40:29 6.13 4000 8.19 22.6
9/812003 1004 13:41:54 6.54 3610 7.98 22
9/812003 100-S 13:44:09 6.05 4350 8.11 22.7
9/812003 50-1 13:36:48 6.31 2900 7.93 21.7
9/812003 SO·2 13:39:08 6.38 2290 8.04 22.1
918/2003 50-3 13:37:39 6.S 2740 8.Q7 21.9
918/2003 S04 13:44:54 5.97 2740 8.11 22.9
91812003 5O-S 13:43:26 6.53 2660 8.08 22.4
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