Appendix A - 1. Fish individual weight data.

54.07.01 05.08.01 05.09.01 02.10.01 03.11.01
Rl Ri Rl Rl Rl R] R1 Rl Rl R1
lepgth | weight (g} | length | weight{g) | length | weight(g) | length | weight(g} | length | weight{g}
{cem) {em) (cm) {cm) {om}
8.8 11.9 14.3 443 197 1454 248 2162 119 430.7
95 £2.1 14.5 459 202 105.8 26.5 266.7 302 3990
93 £2.1 15.0 53.9 209 1502 24.2 264.0 100 3790
10.0 121 I35 50.8 192 106.9 24.6 211.8 30.3 3735
9.3 131 14.2 43.8 190 105.4 24.8 2570 30.5 10
0.0 15.4 15.1 519 19.1 TER 234 2011 30.3 3920
0.6 115 150 526 202 1219 248 2158 278 3450
23 12.7 14.5 2.7 204 1429 254 2237 294 368.5
99 13.7 16.0 584 k4.t 123.6 FAR {994 287 3192
10.k 12.3 14.6 413 189 167.0 244 216.2 333 4503
102 113 13.9 425 97 110.8 233 1937 318 401 .4
L0 136 14.1 422 0.5 1155 262 2525 329 4319
10.2 14.0 k5.7 51.5 20.7 1380 216 1873 30.5 403.]
0.0 13.1 154 51.9 201 133.7 26.0 2632 286 3405
182 131 145 433 19.4 191 26.5 2483 339 4742
152 547 18.4 99 6 24.5 206.7 32.1 4132
14.9 55.7 181 93.8 245 208.4 282 ne?
18.4 102.2 257 2248 29.7 316
20.5 139.9 26. 2.0 0.1 3741
236 1955 29.0 3149
252 216.1
mean 9.84 12.89 14.89 49.4} 1967 117.97 2437 22284 3030 | 38637
sd D.42 1.04 0.59 531 .83 17.27 100 26.07 .71 4366
Appendix 1. Fish individual weight data {continued).
04.07.01 05.08.01 05.09.01 02.10.01 03.11.0
R2 R2 R2 R2 R2 R2 R2 R2 R2 R2
leagth weight lengik: weight length weight length weight length weight
(cm) (g {em) (g} (cm) (g} fem) 4] {em) gy
9.2 12.0 13.9 44.7 20 120.5 274 34 3o 404 2
9.3 LL.5 14.0 43.0 19.5 105.9 23.4 150.0 30.5 358.7
10.0 13.8 15.4 49.7 19.8 113.2 233 188.4 319 405.3
10.5 13.6 15.0 50.4 19.2 108.1 26.1 2302 32.1 433.2
19.2 13.5 16.0 57.5 20.8 127.2 23.1 185.6 29.4 173
.5 12.3 i4.5 40.2 20.4 £30.5 27.6 298.4 30.3 358.2
19.1 14.6 15.2 45.0 20.5 142.2 24.9 2{5.9 29.9 3239
19.2 14.4 15.2 48.6 19.3 1122 27.6 318.0 33.5 5240
9.8 12.3 15.4 499 19.7 109.7 26.4 255.1 30.2 3254
9.7 2.2 15.8 66.1 20.3 125.4 25,9 259.0 340 4652
10.5 14.5 15.5 50.7 13.6 94.5 243 205.8 30.2 368.1
5.9 12.6 14.0 1.3 212 153.7 24.9 225.9 28.5 3061
10.3 14.7 16.0 54.1 13.4 105.0 23.9 ££9.9 362 343.8
8.8 11.3 15.9 514 18.5 102.7 23.8 199.6 29.0 313.0
10.5 15.6 16.2 50.1 19,1 103.0 254 220.1 30.3 198.1
15.5 57.0 2.1 §52.6 25.2 229.5 34.5 506.3
206 129.3 24.9 209.6 28] 3359
254 269.% 33.2 438.0
26.0 261.5 23.3 292.9
26.4 253.0 30.2 3816
mean 9.97 13.42 15.2% 45.77 19.96 119.15 25.30 235.34 30.32 382.39
sd .42 1.E4 (.84 5.92 0.96 17.65 1,33 51,74 181 64.75




Appendix 1. Fish individual weight data (continued).

: 2i.06.02 19,07.02 17.08.02 14.00.02 12.10.02 15.11.02
' R} R1 Ri R1 Rl R1 Rl & R1 &1 RI R1
weight fenpth weight length welght lenpth weight lenpih weight {ength weight lengik
(g} {em) {2) {cm} (%) fem) (g {ou) {g) teny {£) fcrm)
TR 4.1 335 i2.5 92.5 17.5 165.0 221 3495 28.6 6545 255
i 10.0 9.0 18.5 122 160.0 114 15685 223 2955 28.0 5704 34.5
ELG 92 264 12.1 90,0 17.8 192,5 223 265.0 26.3 500.5 110
125 2.5 335 124 900 18.9 1410 21.0 2655 26.3 4720 33.0
12.5 9.1 254 120 530 17.7 156.5 218 410 278 4810 1]
15.5 .l 275 124 215 17.0 [94.5 23.6 345 28.9 5460 342
13.8 0.4 00 12.4 §1.% 15.6 119.3 20.0 2740 27.5 538.5 34.3
15.0 8.6 255 124 71.0 6.6 162.5 223 3009 28.0 5600 15.6
1.0 21 255 [1.$ 210 16.9 158.5 214 273.5 27.6 505.0 34.2
3.0 34 205 19.6 22.0 17.2 §7L5 233 309.0 287 4214 32.5
135 8.6 285 12.0 0.5 17.2 141.5 218 M5 272 6285 35.6
13.5 £.9 47.0 14.0 84.0 17.6 §21.5 210 3318 29.4 501.5 342
12.8 9.0 30.0 12.0 38.0 182 159.0 - 224 235.5 25.5 554.0 322
115 8.9 32.0 §2.5 95.5 1B.4 155.0 122 286.0 271 544.0 34.6
128 8.5 34.0 $2.5 78.5 17.2 150,40 21.7 273.5 276 508.0 33.5
125 2.0 34.0 13.0 96.5 154 1495 21,1 2285 26.0 541.5 35.4
14.0 g1 27.5 1.9
11.5 5.3 34.0 130
105 85 23.0 126
10.0 9.0 40.0 11.5
mean 12.43 .04 30.90 1238 86.09 17.5¢ 156,78 21.93 281.63 27.59 53297 34.09
ad 1.57 0.42 590 069 4.96 {80 20.21 091 1297 105 57.43 112
Appendix 1. Fish individual weight data (continued).
210642 19.07.02 17.08.92 14.09.02 12.10.02 15.11.02
R2 B2 R2 R2 R2 B2 R2 RZ R2 RZ R2 R2
weipht length weight length weight lemgth weight length weight length weight length
{g) {em) (g} {cm) ig) {cm) (2 (em} {g) {om) :3] {cm)
11.5 8.5 11.5 2.2 975 17.1 157.5 221 3120 28.1 534,5 352
10.0 8.5 34.5 13.2 109.5 18,2 166.0 2314 302.5 27.4 £27.0 34,5
11.5 9.0 23.5 11.9 97.5 18.2 121.5 9.1 340.5 205 564.5 355
128 9.4 30.5 120 1320 5.8 174.0 22.1 2915 28.6 4375 324
90 32 334 12.4 192.5 186 169.5 21.2 291.0 28.0 17140 090
10,5 a7 25.5 1.2 32.0 16.5 167.0 227 2955 28.5 4510 1335
13.0 8.8 225 12.5 82.0 17.9 185.5 115 2480 274 637.5 152
3.0 £3 34,5 122 7.0 18.2 200.0 23.5 291.0 230 4180 312
2.0 34 3.0 11.5 5.5 180 1435 214 356.5 30,0 §31.0 137
13.0 5 124 126 1920 8.3 122.0 20.5 3045 272 552.0 333
10.5 3.4 340 111 815 16.3 204.5 243 2680 274 535.5 157
110 87 360 133 940 12.0 201.5 24.9 308.5 286 568.5 359
(3.0 9.0 1.5 12.5 54.5 112 167.0 224 2570 210 4750 134
11.0 83 344 13.2 5.0 1%.1 2015 23.5 2055 23.3 4140 334
2.0 2.5 29.5 12.6 8%.5 17.6 167.5 23.0 2190 254 4820 330
i1 9.4 130 12,2 144.0 224 3420 30.0
10.5 3.1 335 12.6
115 9} 34.5 12.3
11.3 40 36.3 13.0
mean 11.13 3438 32.21 12.45 93,51 17.83 163.28 22.53 250.3) 1779 50827 3387
sd 113 433 102 0.57 983 0.76 26.43 1.46 4205 1.64 79.52 1.75




Appendix 1. Fish individual weight data {continued).

2742403 24/G3/03 24/04/03 230503 19:06/03 1BAYT/03

Rl R1 Rt Rl R1 Rl Ri Kl R Rl Kl Rl

Weight | Length | weight | Length | weight | jempth | Weight § lenpth | Weight | Length | weight | Length
{E) fcm) £} femd | {E) {cm) (g} fcm) (g (em) £E) {cEm)

21 19 60.6 16 842 16.2 1%4.6 232 246.4 23.1 293 26.5

89 8.8 3835 12.4 95 18.6 163.2 2.6 250 253 270.5 156

6.7 7.5 259 113 164 19.1 185.2 215 271.5 26.1 219 1.5

9.6 T8 515 14.3 128.5 214 162.6 24 2558 46 At 6.5

112 9.3 534 145 11 17.5 1828 224 244 24.6 1965 221

1.5 B2 43.1 4.4 T4 16.6 £54.3 20 240.7 247 315 24.6
1.2 B.7 459 i4.4 RS 3.5 f23.1 20.2 2003 226 25 25.4
? 1.2 345 i4.8 115 193 346 262 1914 23 2835 25.6
7.5 7.8 41.3 14.6 123 192 1835 231 2332 4.2 2315 P )
i BS 434 14.3 136 211 1222 FLY 2253 224 216.5 23.9
11 9.6 42.5 £3.8 465 | 212 2052 21 243.7 242 280 325

92 89 3846 124 3% 17.8 1286 18.9 259.1 252 292.5 255

68 1.5 41 134. | #0935 18.8 1399 2 236 235 244 23

3 37 4318 141 117 304 1835 6 2571 243 2486 23.5

2.1 g1 339 12.1 o4 163 179.6 222 2404 242 2233 2.4

7.5 78 384 13.8 3 . 14.1 L5%.4 211 2723 24.7 345 157

8.8 8.5 2.1 14.8 116 16.6 134.3 233 224 243 216 ira

95 7 43.1 154 im 165.8 175.7 215 186.5 225 309.5 4.3

9 3.0 314 12.7 86 16.7 136.2 2.6 24559 24 2715 24
14 83 34.6 114 los.5 16.2 L30.7 221 1953 228 285 4.5
89 9 27.3 10.6 94.5 16.7 172.3 215 1746 22 3055 6.7

9.6 9.1 353 116 78.5 i4.2 130.8 216 245.5 24.9 Ji05 27.2

B.% 8.9 334 12.4 37.5 18.3 1146 223 2478 24.1 3N #6.1

7.5 i1 414 14 %] [6.1 201.2 231 1752 212 189 22.7
7.1 5.1 446.7 1.3 74.5 13.4 S 212 243 244 2455 4.6
7.2 B 40.9 14.6 e 1.7 198.2 226 180.7 21.7 a5L.5 24.9
h.9 7.9 397 14.2 113.5 5.2 §53.2 213 1859 232 333 265

? 7.3 36.5 i34 81 i6d 1654 216 274.7 6.2 321 259
7.9 3 0.3 13.2 1165 3.2 162.1 215 2576 253 2 225

HEH 9.5 5.6 6.6 4.5 169 185.5 218 215.5 2156 J08.5 254

7.9 B.& 4.5 2.6 1435 15.7 119 197 2481 242 208 24.7

8.6 B.6 306 15 95.5 £5.6 210.3 221 ETh.6 20.6 268 24.1
BRI B.5 279 12.2 101 153 1328 0.3 2709 2558 254.3 25.2
3.1 8.8 46 £42 §t7.5 176 132.7 202 227.8 24.2 36 253
B4 B3 43,8 14.3 M2 5 ITR 1678 AN 2497 251 2385 24.1
4.2 21 d4.6 142 4.5 154 192.2 213 2753 25.5 256.5 25.6
7.4 3.2 40.8 13.8 LiH j4.5 158.8 213 2818 255 253 258
9.4 81 50.8 i5 a8 14.6 198.6 23.2 250.5 24.2 33315 262
7.3 8.2 43.3 133 134 17.6 1481 2.6 2256 24.1 308 266
8.3 LR 47.5 152 102.5 16,5 194.1 L7 263.6 4.5 271 4.3

16 34 4 5 i18 49.3 184 1164 172 1897 224 285 H.6

7.4 LN 15 t2.5 1015 17.2 1858 217 240 24.2 {98 221

34 3.9 g i2d 1) 16.6 14031 19.6 152.1 221 2485 24.6

9.7 9.3 316 121 76.5 14.2 130.6 20.1 263.2 24.2 5.5 6.6

11 9.5 423 132 345 15.3 178.3 212 2042 226 240.5 4.2
6.2 78 g9 IR 116 16.6 185.3 222 228.1 23.7 224.5 235
7.5 3.6 411 13.6 9.5 16.8 183 229 .l 25 234 24.5
5% 7.5 33 i2.4 B5 17.2 148.6 20.6 269.4 236 255 4.7
93 91 478 13.5 133.5 18.2 118 19.5 2901 252 250 4
5.2 01 40.3 i34 76.5 13.5 2045 212 174.4 2L.6 254.5 24.3

3.6 6.5 5.7 (3.8 105 173 166.9 214 266 248 241 25.7

57 7 284 9] 139.5 18.2 1647.9 218 206.9 23.5 2235 2335




5.4 1.1 6.8 122 103 162 § PN | 200 | 1844 | 2258 250 24.6
54 72 33.9 12.3 &4 175 | 1292 | 200 | 2006 | 226 283 25
4.9 6.5 14,4 128 90.5 162 1 1431 | 206 27 249 | 2765 { 249
6.5 1.2 50.8 15.2 87 173 | 1362 | 217 | 2126 1 232 | 1828 | 216
4.3 1.2 32.3 118 | 1185 | #7.3 § 2115 232 | 2325 } 240 | 2395 | 244
6.9 12 48.4 14.3 925 | 157 1 1313 { 200 | wes7 | 235 194 22.2
12.6 101 2.6 W9 1 1855 1 174 ; 1443 | 202 | 2248 | 233 255 23.2
14.7 102 483 14.2 86 473 | 196 | 233 | 247 1 224 272 252
mean | 3.20 836 | 40.62 | 1351 | 101.48 3 17.00 | 16632 | 2131 | 231.85 § 2388 | 26601 | 2446
ad 1.84 082 1 124 | 1809 | 172 8 2637 | 130 | 3243 127 | 4047 | 150
Appendix 1. Fish individual weight data (continued).

205/ 24/04/03 23405/03 19/06/03 18407203 21/872003
R2 RZ R2 RZ R2 B2 R2 R2 R2 R2 RZ ]2
weight | Iemgth | weight length | weight | length § weight length i weight | length | weight | length
{# (em} (& (cm} (2 (cm) (g {cm) () (om) & {cm)
9.1 7.6 63.5 162 | 1367 19.1 187.7 231 298 26.6 2955 5
ik6 8.6 60.5 15.5 88.4 17.6 190.4 27 256.8 25.2 215 26.9
£2.3 8.7 59 15.7 1254 19.6 157.6 214 209 242 260 26.]
HE 9.5 69.5 15.8 142.5 20.6 1674 22.4 297 26.6 2828 25.6
Lo g 50.5 14.6 1522 19.8 185.3 228 209 23.5 273 26,4
157 10.2 59 14.4 899 18.3 155.5 21.2 2275 23.8 329 286
10.6 9 55.5 15.8 99,2 18.4 162 21.6 2005 23.8 221.5 25
128 93 524 13.5 1122 19.6 158.1 21.6 273.5 23.6 195 23.7
12.3 9.6 58.5 14.5 123.4 19.6 118.5 19.6 271 25.4 274.5 26.3
L3 0.2 4715 119 16,7 19.1 160 21.4 198.5 23.5 2225 24.8
137 93 61 16.5 $42.2 20.2 140.2 20,6 2155 25.6 244.5 257
6.2 11.2 3% 13.7 1201 192 199.2 226 21i.5 229 278 26.4
116 $2 59.5 16.6 86.6 17.1 111.6 17.5 2338 23.7 266 25.5
2.2 9.5 43 13.6 93.2 17.6 161.1 20.4 208 23.2 334 284
12.5 9.2 70.5 16.3 105.5 17.9 1931 21.5 251 251 225.5 284
12.1 9.2 13.% 16.2 98.5 18.7 178 22.5 2265 23.6 338.5 28.5
0.9 98 6f 15.7 1235 19.6 166.2 21.2 235 24.7 255.% 5
1.4 9.6 56 15.2 38,6 16.4 180.6 1.9 239 246 292 27
8.9 B.6 56 14.5 97.2 17.5 166.8 21.3 303 26.6 197.5 23.9
95 ) 5% 14.3 147 20.3 1317 19.4 171.5 23.1 266 25.5
12,6 93 48 14.2 78.5 16.3 176.2 225 237 218 206 24.1
12.3 92 83.5 152 1045 18.2 161.7 19.6 250.5 152 217 28
12.1 9.6 52.5 153 116.4 19.3 177 21.3 161 21.6 306 215
4.1 9.5 54 155 102 4 15.4 2i8.1 23.1 218 23.6 2495 253
i4.2 32 58 14.8 12} 19.9 182.9 21 233 25.1 2715 27
122 9.8 49,5 13.2 134.4 19.8 156,2 1.6 189.5 22.4 284 26.9
9.4 92 35 12.1 £36.3 20.1 185.7 22.5 216.5 23.4 09 213
126 92 43.5 13.4 107.4 174 170.9 Z2.1 pa 23.6 3585 28.7
1.5 9.6 51.5 14.3 106.5 17.1 157.5 20.2 212 23.2 2255 24.9
15.4 102 675 15.1 1183 18.9 182.8 22.6 743 24,1 284 273
6.7 9.2 77.5 17.1 119.9 '8.3 1931 21.5 240.% 241 296 26,6
o 8.6 40,5 53 119.4 17.2 154.3 21.3 138 22.2 407 0
i1 9.2 69.5 162 1184 17.7 122 19.4 198.5 22.5 240.5 24.3
11.1 9.3 6l1.5 15 131.2 19.7 1274 18.7 236 24.6 2315 25.3
1.2 9.1 49.5 14.5 1241 19.6 1793 222 222 23 219 253
124 9.4 78 171 116.6 8.7 1732 22.3 176.5 23t 318 28.6
14.3 10.6 43 154 116.2 19.4 203.5 23.6 156 21.4 369.5 29.9
9.9 9.] 61.5 15.6 194 2 16.9 142.5 21.3 186 22.8 126.5 28.7
10.3 £.9 50 15.6 11%8.3 180 204.1 22.6 157.5 21 236.5 253




116 9.4 40 12.5 768 il6 162.2 217 190 233 1955 236 7
0.7 9.7 63 162 118.4 177 156 21.8 2475 25.1 M2s 27.1
126 27 475 14,6 3312 16.1 2055 37 09 212 Jils 8.1
ily 8.5 62 5 15.6 167.2 i8.2 E56.5 16 240.5 262 2592 27.3
103 8.6 50 13.7 1035 183 144 20.3 L51 2432 J3g 28.2
12.2 191 64.5 14.9 521 152 1854 s 2385 251 EL Y 289
§: %1 52 I36 134.4 01 138.% 209 247.5 252 im0 an
ii4 ) 54 14.2 1157 15.6 208.7 rkh 237 23 31535 24.1
12.1 o9 605 148 56.1 16.8 157.9 1.7 221 226 2 259
g3 8BS 715 6.1 1314 189 173.2 226 193 2] 8 2715 26.5
13.9 16.2 53.5 14.2 iz 1%.1 1889 229 151 22 27 25
[} LN 4.5 159 1075 18.6 145.2 20.5 220 215 338 28
b6 102 60,5 146 1352 0.7 196.2 23 2545 2.3 331 216
8.2 9.1 b6 14.6 4.6 17.9 158.9 219 191.5 222 2895 2T1
13.% 10.2 58.5 15.1 48.6 15.7 L49.6 21.2 223 242 228 4.6
{53 10.7 575 14.5 102.1 171 i85 p X 2655 255 241.5 235.6
116 9.5 a8 16.2 1083 18.3 165.4 L% 1%6.3 221 137.5 25
8.5 a.7 48.5 14.1 116.7 18.9 180.4 251 245.5 252 2755 5.6
L1.5 B8 47 134 1092 13.8 1179 201 218 22 336.5 27.6
10,1 ok 665 16.1 1314 18.2 131k X6 3365 23 5% 278
10,64 9.10 19.50 17.50 96.40 17.1¢ 170.50 22.H) 2900 24.00 308,00 276G
1.71 .43 7.9 14.97 112,78 18.33 t66.84 11.66 220.68 23.64 282.15 246,60
1.93 460 588 114 1795 1.41 24 49 1.2% 3345 142 5017 162




Appendix 2. Crayfish individual weight data.

[ EerY (M.DB.01 61.09.01 Ol 1302 13.11.01 16,1201 31.01.02 orar.Q
Rl [ ] B 4] Rrl Ri Rl ki Rl Ri Rl Al Rl 1] Rl
Teogth | woigs | Maglh § weghi | logih 3 whght § jength § Weight | feugl | Welght | wenglh | Weghi | fengih § weight Iength
femd gt (e} r-) {cm) x {emd g [cml {El fem) 1:4] (¢m) g} tem)
1.5 58 116 { 174 F 141 § 256 1 160 § 3446 | 160 1 368 | 180 ¢ 485 1 174 1 55.¢ 15
0.6 L0 ¢ 102 F 118 | 135§ 252 { 162 (406 | 137 1 425 | 166 | 388 ¢ 199 | 4.5 )
3.7 G 109 1 1S F 142 i 290 [ 1501 238 | 178 1 436 | 170 ) 452 5 176 | 530 2T
9.8 9.0 105 | 1256 149 | 316 | 5.9 | 368 | i70 1 390 | 171 | 402 1 F80 | 620 ah
8.0 1.8 114 | 169 ; 138 | 268 | 161 | 346 17.5 | 423 ] 180 ¢ 550 a.0
1.5 12 Fl4 | 173} 120 | 177 | a2 | 404 179 | %6.% T.5
g5 4.z 10.5 | (44 j 134 | 225 | £5.0 | 328 19.4 t 63.5 3.5
&1 4.1 105 | 133 5G| 368 17.3 | 495 |
92 | 97 139 | 276 9.2
8.0 &0 2.0
Mo 1 B 6 8.5 109 | 149 | 137 | 251 | 156 | 354 £ 160 | 405 | 172 | 430 | 182 § 586 i Meani 8.0
Sy 0.E i.6 0.5 2.1 0.9 42 08 4.1 1.6 11 0.5 39 0.9 79 { Gidv§ 08
07.67.01 04,0801 LHE L] D100 L1101 b6 1200 .oz 07.07.01
R2 R2 k2 R2 k2 RZ R2 Rr2 na K2 R2 R2 R2 R2 R2
Togth | weight | Jength | weight | IGLEih | weighi | Jeaih | weighl | foniih | welgt § Fong0r | woight | Soagth | weight § Jeagh | weighi
b | @ ) (emd ] @ JGm | @ |em ) @ Qiem | (0 Fim ! (9) | (omd ] (9 Pem ] (p
103 | 1259 J 127 {1 198 1 i35 | 332 | 128 p 304 | 1701 840 |80 ¢ 589 | 194 {1 732 5 101 | 128
105 | 120 1 110 | 140 ) 49 | 283 1 154 [ 367 | 149 1 474 ¢ 166§ 51.7 | 205 { 46 § 105 ] 110
9.8 100§ 104 | 13,0 | F4.2 | 252 | 183 | %63 | 159 | 513 § 177§ 559 [ 180 1 40 | 90 111
.6 9.7 [21 | 20.1 | 49 247 | 180 ¢ 487 1155 | 430 % 165 455 | 189 | 787§ 8¢ %7
20 8.4 112 | 160 { 5.3 | 294 | 146 § 320 § I50 | 452 5 |66 F 493 1 171 | 534 ] 8D 8.4
9.x 11.% 36 | 261 2.0 | 497 209 18201 94 11,8
80 T4 161 [ 495 ] 8.0 T4
8.5 54 8.5 8.6
0.k 1.t 9.5 ill
9.5 8.8 a5 38
e | 92 0.0 115 | 166 ] 146 | 272 [ 157 1 408 | E59 | 484 | ¥7.1 | 525 ¢ 187 | 709 | 92 10.1
iy 0.9 1.8 .9 iz .8 32 26 11121 D9 40 2.7 49 iB 15.1 09 i.%




Appendix 2. Crayfish individual weight data {continned),

T9.06.02 100 18.04.452 15.00.02 131002 34 145202 ;:omued

R ki B! al Rl .1} Rl Rl l k1 al .3 Ri ki M Kl Ri

{omj &} fem) LC:¢] fern i3] {em} | (gl [} £3] bom) 2] €3] ik} x il 1K

66 § 63 ) 52 ] 50 | 63 | 65 1 TT P 143 | 66 | 8% | B2 (1RO 5 2B2 ! 363 | 138 | 120 | (39

5% {1 54 | 35 5.2 70| 93 B4 | 161 | Y2 | il8 | 91 {194 ] 206 | 193 | 138 | 145 | 16R

53 4.7 56 53 6.3 1.5 To [ 28| 748 | 120§ 90 § ZL1 | 211 | 349 [ 141 { 224 | J7.1

6.1 6.1 56 | ST | 63 | TG 1 TR T I40 ] 25 |15 BY (190 | 205 | 3201 | 143 J 1LB | 53

33 | 55 | 64 | 63 | 65 | BOD | VA | 129 | 82 | 50| BS | i1l | 1B8 | 164 | 115 ] 140 | 47

il 55 | 68 | 6.3 63 | 7.5 | i 2.7 84 | 155 | 79 | 129 | 260 | 28| BB (180 | &7

a0 | 56 | 62 | 67 | T3 1 105] TE | I33F B2 | 15T | 90 2y Y| 2221 163 186 | T2

35142 | 62 | 67 65 PO 160 | 69 [ B3 | 159 69 § 89 | 17T L I6B | 16D | &8 | 74

58 {1 54 | 62 [ 6B F 69 L 98 | TH 122 F 87 L 1RO BS | I72 | B4 P 214 | 168 | 163 | 79

680 [ &1 | 62 | 70 1 6% [ 9.5 | 6.8 | BT : 84 (1RO ] TS5 | LAY | 104 } 295 § 193 | E22 § 27

59 [ 58 | 66 { 76 1 63 F 70 | 60 | rYT § BB 11981 T4 | 122 | 190 § k68 210 | 262§ 27

3 P A0 | 67 BT 32 £ M5 LT | 126 81 | 142 [ 154 ¢ k7.6 | 194 [ 177§ 32
56 { 58 648 [ BD | 72 | 113 23 |12 f 188 § 210 | 1B | 226§ 34
6L | 62 62 ¢ B0 | T2 | 95 27 | 139 91 jR2T2T 21810
55 | 52 62 3 7.5 | T4 | 1LY 87 | 123 E 153 ¢ 68 : 160 | [47 ] 105
&7 | 58 65 | B5 | 72 | 11.8 TF | 123§ 185 3 60 § W2 | 267§ ILG
49 | 40 T2 10| 67 | BD B9 | 166 § 247§ 87 i 172 [ 246 ] 89
62 1 &5 60 ¢ 75 | 7.1 115 92 | 20513835 91 145|128 ] 88
58 | 60 63 § B5 | 55 | 5 BT 1171 ] 8% | &8 | 20.0 } 245 | 160
£5 1 45 76 130} M0 | B4 T2 OO 120 3 2LE | 134 5 104 | I6R | L6
15 & 60 74 118 B4 [ 163 1158 | 34 § 136 F 1291 161
0 § 6.5 64 | 83 86 (1271262 | 40 § 141 | 165 { 19.4
52 1 44 76 | 127 230 | &4 ] B0 | 2257214
52 | 67 58 | 62 203 | 105 | 145 § 1291 184
Meww | 37 1 56 | 60 1 64 } 86 ] BS | 1 D107 | BO | N4B | TE § 156 16.1

Sode | 0.4 3 07 | 08 11 G4 i7 1 97 : 28 0y | 32 13 | 35 ] 55 | 101 | 44 ¢ 56 | 56




Appendix 2. Crayfish individiial weight data {continued).

0601 19 497.02 jLRG i) 150002 13302 131302 [ERWNRir)
a2 B2 B3 . R2 | ¥ az Rl R R R2 RI Rl Rl R4 BS
length | weight | Temgth | weght | lengh | oweight | doogth | weiht | ek | weight | longth | oweight | wegin | weght | weight | weighy
feed | gy f femd 4 gmd fotemy | i) | (ew) | o) fogemp i (g | femp oy (g {8} gl figk (|
19 {02 | 24 { 10 | 88 | 180 | 9% {2800 64 | 76 | 62 | 68 | 176 111 ] 68 | TI
34 112128112 7 48 | 235 | 53 1371 73| B6 f 97 | 265|141 1LY 56 | 96
29 {090 28115 65| 75| 6062 | 78§92 | 73 (€1l | 108107 86 | 62
29 1 0% § 34§ 15 F 62 | 65 | B9 31931 52 L &1 ) &1 | 73| 56 ¢ 62 1 5G| 45
30 {12 133119 F 67 | 90i 7511866 78 | 66 79 22| 30 74 | 42
25 {06 | 38 {21 )61 | 65} 66 i T8 |60 |71 |55 60} 96| 63 [ 74 | 120
30 {12 36 122 | S8 1 60 F 54 ) 50 % 50|59 093 6} T | 121
301 13 | 43 [ 25 | 521 40 15961 ] 5261 83 3162F 25 | 158 66 | 133
46 | 32 | 43 | 25 | 88 {170 69 | 97 | 1 | 68} 65 1 1T P 102 174 | B4 | 45
34 ] 15 ) 42 27 156 1 s} 70 |23 69 | 83 ¢t 60 | 71 i3kt 58| 92 1 166
26 ] 0% ) 485 [ 27 1 54 F 45 F 74 [ 1L 48 | 57 F 66 |82 | 0 | 135 ) 95
21 | 05 (43 [ 28 ) 57 L 45 | 56 | 51 { 56 | 66 1 5% | 59 | B4 F 9B 0 75 { 93
23 | 06 0 485 § 33 ] 62 160 | 60 F 60 | 66| 78§ 68 | 97| 96 [ 107] 78 | 96
27 | 08 | 45 | 43 | 63 |1 65 | 55 48 | 64 § 76 | 57 | 5S4 | Li3 | 62 ] 63 {112
20 | 05 1 45t 43 1 486 | 285 { 61 1 70 | 43 ] %58 | 7% {136 156 B1 | 62 | 118
25 | 67| 48 | 45 ] a2 | 25 | 60 P 68 | 66 | 7R 61 | 69 | 24 | 12 | 82 | 110
23 L o5 ) s3 b sl 10|60 ) 5548 1 77191161 80 1in4] 8405|1158
25 1071 54 |59 55|57 ]64i80)] 51760 77 |1475 92| 72562114
35 [ 14 [ 55 | 64 | 53 | 65 | S5 1 45 | 63 1 T4 | 60 | 58 {115 105} 65 | 121
57| 10 )66 | 90 7 64 70! 63 [ 14| 55 ] 48 jl05] 14} 63 | 124
47 | 40 58 1 58 § 64 1 76 | 62 1 67 % 99 | 9B | 56 | 127
6F 1 51 71 54 F 63} 74 7 65 18 i 1261107 84 1123
T8 | BG S8 § 52 157 67| 65 801 98 g9 | 75| 9]
44 | 43 $8 40 ) 551 65 | 78 {1343 90 § 86 | 150 ] 102
69 | 9.2 63 | 73 } 7o | 83 ] 57 | 62 ) 86§ 53 | 68 ] 9.9
65 | 11 62 {168 § 75 | 39| s4 1 83 ] 75 60| 62 o8
54 | S6 70 | 98} 53 | 63 i 57} 57| 42 |07 53 |10
4.5 49 [ 33 { 56 | 66 | 55 | 48 | 6B | 1267 T2 | 105
53 | 50 ¢ 58 | 68 {1 54 [ 42 | 1071 51§ 8.6 i 97
55| 46 | 59 | 70§ 54 | 47| 72| 74§ 87 | 52
B2 | 164 66 | 9.1 | BT | 63 | 102} %3
45 | 2.7 61 | 73 1 15 | 83 F 78 | 93
52 | 40 60 | 65 | 87 | 51§ 38 | 100
57| 46 69 |00 {111 | 39 [ 1591 163
47 | 35 78 | 133 {1850 | 66 F 92 { 94
62 | 638 99 | B7 [ 101 | 93
57 | 44 1.0{ 71 § 75 | 8.8
58 | i 8% | 54 | 128 | 86
71 | 94 65 { 60 | 78 | &5
631 | 68 £3 81 | 75 | B&
60 | 64 90 | 84 | B9 | 78
i 58 | 51 go 121 63 )| 73
50 | 34 72 163 | 71 | 88
: 8.0
B0
10.0
8.9
Mews | 28 | LO | 46 ] 40 1 61 | 68 | 62 | FE L 61 | 72 8 65 | 87 & 95 t B3 | B¢ | B9
sae | 06§ 06 | 13 ] 22 F 1.2 | 40 1.1 | 43 | 09 § 10 ) 09 | 43 § 35 1 30 ) 23 | 23




Appendix 2. Crayfish individual weight data (continued).

24703003 FET N U053 TRMHO3 160703 2402003
Rl | R} Rl Rl R! Rl Ri R] Rl Ri Rl
length | wesght | length | weight | lenpth | weight | length | weight | length | weight | length | weigt
{cm} (g {em) (g} {om) (g} {em) {E) {cm) (i} {cm) g |
8.9 14.3 10.5 4.6 12 156 14.5 65.7 13.1 70.1 13 &1.6
5.5 §5.9 14.3 19 12.4 44.3 12.6 672 149 923 12.1 41.3
8.4 12.8 11.6 26.3 11.3 29.3 12.1 48 % 15.3 84.6 15 841
1.7 126 116 26.8 126 54 132 55 0.6 45.9 14.4 823
3.6 13.4 1.5 30.4 12.7 54.9 15.2 85.3 13.1 55.9 14.3 80
76 15.1 i4.5 56.6 11.6 40.3 132 592 14.} 873 12.8 878
3.9 21.4 10.9 219 122 42.8 15.3 93,2 14.6 92.1
9.1 209 162 26.9 126 46.5 14.3 70.7 12.9 66.1
87 18.6 12 352 13 55.5 16.5 136.7
9.1 21.8 12.5 37.3 12.1 477 52 46.1
9.1 22.3 11.1 23.4 12.2 432 148 | 1013
04 24.4 12.2 25.9 12.7 56,7 16.5 136.7
13.5 449 12.6 50.7 125 55.3
10.3 20.8 1.6 418 13.9 138
11.2 279 13.6 56.8 12.5 53.4
14.1 74.7
12.8 63.7
Mean 87 178- | 119 322 2.4 467 13.8 8.1 £3.5 73.4 138 77.8
Stdv 0.6 42 13 9.1 0.6 8.2 12 14.9 1.7 18.0 L4 26.8
Appendix 2. Crayfish individual weight data.
TR . 304403 210503 NS0 160703 248403
R2 R2 | Rz R2 R2 R2 _R2 Rz R2 12 Rz R2
longth | weight | leagh | weight | lemgth § wwight | leagth | woght | logh | owoglt § kgt | wesh
{em) g {em} (g fom) g fom} {g} fezy (&} {zm) {2}
TR 10.8 1.5 298 126 50.9 i2.6 62.3 14.2 72.6 13.5 65.1
8 11.1 11.8 24.4 102 275 1112 50 4.4 95.8 14.9 a0.2
8.5 13.7 11.4 26.6 12.3 43.6 13.6 0.5 12.6 52.9 15.4 61.7
9.1 136 102 19.7 11.5 A0.5 1.7 63.9 j2.8 $1.1 13.9 711
92 14.4 11.1 29.1 11.7 475 13.7 60.3 14.1 63.7 12 43.4
93 14.3 107 27.5 10.9 317 1L1 46.5 i3 62.9
3.3 153 | 123 317 126 62.5 1352 30 14.1 77
8.9 18.8 13.7 52.1 14.7 79.3 12.6 62.9 16 120
8.8 18.5 112 30.3 12 40.7 13.1 69.6
32 16.3 132 53.6 116 4.1 153 105.7
8.6 17.3 i1 262 11.1 35.2 12.3 65.9
93 24.5 10.8 27 14.2 60.5 i5 89.6
11.9 33.6 15.5 138.9
t1 0.5 128 726
14.5 103.1
12.5 58.4
15 88.2
13.6 79 4
14.8 85.7
Mess 9.1 18.1 116 3.6 122 | 475 12.5 63.4 13.6 73.4 14.0 81.5
Stdv .1 6.9 1.0 10.9 1.4 14.1 1.0 12.1 0.8 16.4 12 23]



Velesunio ambiguaus
post trial | weight
stocking weight (g} {g_}
wetland Ri R2 Rl R2
17.79 17.58 227 17.8
2148 17.47 32,3 27.6
2176 17.04 17.3 229
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 20.18 223
4i.1 2275 18.2
36.58 27.98
. 20.9% 18.2
26.76 21.02
15.52 1542
26.6 29.21
17.89 19.73
18.57 44
18.71 21.27
223 19 41
19.86 43.6
2245
15.84
18.45
17.49
mean 25.141 2221 22,00 20.44
stdv 8.50 7.77 5.50 3.72




Appendix 4. Frog count data.

Litoria fallax
19.11.01 19.11.01
wetland | count | fogm” | count | frogmt
T1 0 0.00 1 .83
T2 i 0.28 3 0.83
T3 i 0.00 [| 028
tean 0.33 0.0% 233 6.65
stdv 047 0.13 0.94 0.26
T4 1 .28 6 1.67
TS 2 0.56 9 2.50
Té 1 0.28 7 1.05:
mean 1.33 0.37 7.33 2.04
ghdv 0.58 016 1.53 0.42
R1 35 9.73 48 13.35
R2 46 12,79 50 13.90
mean 40.50 11.26 49.00 13.62
stdv 7.78 2.16 141 0.39




“Appendix 5. Wetland benthic invertebrate identification and density.

Wetland Benthic Invertebrate Identification and Density
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Wetland / year

Acarina®*
Arasnae

Baectidae

Caenidae

Ceratopogonidae
Chironomidae

Cladocera*
Coenagrionidae

Corixidae

Culicidae

Dytiscidae

Flatworms *

Formicidae

Hebridae

Hemicorduliidas
Hodrontalid
Libellutidae
Lymnzaidac

Mesovelidas

Nepidae *

Notonectidae

Cligochaete*

Planorbidae

Pleidae

Richardsonidae

Stratiomyidae

Tabamidae

Terre Hemiptern

Veliidae




Appendix 6, Wetland canopy surface area data calculations at stocking

Above
ground
suriace
afrea
per
above
groand above
Plant dry weight - dry pound A
exprossed as % of Above ground dry ‘t‘ﬁ;ghl {m2) per
Fresh weight total plant fresh weight: expressed as %aof § (em”™ g m2 above wetland
Wetland | pianted (g) weight totat plant dry weight ) ground SA | SA(m2)
Tl 402,83 2083 04023
T2 417.59 16.19 46.46 4.33 0086 0.024
T3 465,72 0005 £.027
[t 428 25 B.08% 028
sidv 32.32 .87 G002
T4 451.1% 268 078
TS 450.62 2239 5703 4.66 0.268 0.075
Té 4119} {.256 0 TE
MeEn 44427 1204 0074
stdv it.49 0.007 000
Rl 362,60 23 39 5703 466 0.216 0.02¢
B2 466 43 ' ' 0277 0.026
mean 414.52 1247 8023
stdv 13,42 0044 9,004
Rl 750174 19.91 195 387 4,504 0414
R2 T285.70 ) 4.375 0457
MERD 739172 4.439 0.413
stdv 15275 0.092 9.009




Appendix 7. Wetland harvest

lant sub-sample data

cm g
Above ground dry lahove
Species weight harvest (g) e’ measured ground
4.67 i%.12 1.8%
5,02 1573 3.04
4.93 15 54 3,76
4,66 18.78 403
4,62 1945 421
1.46 14.91 431
Schoenoplectus 4.85 20.32 4149
validus 4.59 P78 1R8]
4,36 21.68 446
115 1282 4.07
475 17.77 374
479 16.96 3 .54
4.4) 18.3) 415
304 19.71 3.01
3.65 16.35 448
IREAN 450 18.09 4£.04
stdv 559 2.21 527
3.62 1611 445
3.67 17.44 467
4,51 21.29 472
435 2192 504
415 21.58 5.20
401 20.37 508
403 20.63 5.12
Bawmen articulata 477 2140 301
3.99 19.55 490
477 24.04 504
3.33 17.22 5.17
451 23.56 5.11
4.50 25.70 571
3.81 21.64 5.68
4.01 23.34 582
oolume mean 4.11 2103 511
stdv .40 2568 0.3%
46.50 18352 387
41.46 163.76 3.85
4.3.91 17140 1.74
43.50 169.64 1.90
42.56 175.36 4.12
A8.13 160.90 473
Schoenoplecho 43.93 187.13 4,26
validus * 44.02 20337 4.62
40,18 180.42 445
44.24 20E.73 4.56
44.51 211.53 471
44,17 21025 4.76
49.14 236.85 4.82
33.03 22007 415
37.86 393,07 £.10
mean 44.00 191.15 415




Lstdv

l

393 |

22381

041 |

Appendix 8. Wetland canopy surface area data at harvest

Above
ground
surface Canopy
Above area per surface
grouad above area {m’
dry ground above
weight dry total ground /
harvest | weight | wetland surface | canopy | m’
03 (ca’ g7y | area {(m®) SA (m’) | wetland)
t} 2710 II2 0.31
£2 389.5 4.04 3.59 1.57 (.44
t3 651.% 2.63 0.73
mean 439.3 1.717 0.49
stdv 192.2 .78 0.22
14 1148.5 5.87 1.636
t5 1032.G 311 3.59 5.28 1.47C
th 1H060.5 542 1.511
mean 1080.3 5.53 1.539
stdv 60.7 0.31 0.087
r1 43656.4 189.91 17.67
2 46014.2 4.33 10.75 200.16 18.62
moean 44835.3 195.09 18,15
stdv 1667.2 7.26 0.68




Appendix 9. Wetland canopy surface area data.

Wetland canopy surface

area (m”) per square

meter wetland surface
wetland area.

stocking i harvest
T 0.023 (0L.311
T2 0.024 0.438
T3 0.027 0.733
mean 025 0.494
stdv G.002 0.216
o=3
T4 0.0°75 1.252
T5 0.075 £.125
Té 0.071 1.156
mean 0,074 1178
stdv 0.002 {.066
=3
Rl 0.439 17.671
R2 0.433 18.625
mean 0.436 18.148
stdv 0.009 3.675
n=2




Appendix 10. Plant biomass data

planting density plant harvest density
wetland | g m gm’

fresh weight dry weight | fresh weight dry weight
Tl 112.2 11.4 649.8 123.2
T2 1164 11.9 16704 193.5
T3 1290.7 13.2 1691.2 316.1
mean 119.5 12.2 1137.1 211.0
stdv 9.1 6.9 523.9 57.6
SuIm 358.4 36.5 34114 632.9
T4 125.7 28.1 2613.5 599.9
TS 1285 - . 28.1 25264 549.7
16 120.1 6.9 2543.8 568.2
mean 123.8 27.7 25613 3726
stdv 3.2 0.7 46.1 25.4
sum 3713 83.1 7683.8 1717.8
Rl 731.6 146.5 40429.2 73895
R2 721.1 140.0 40957.1 7835.6
mean 726.3 143.2 40693.1 7612.7
stdv 74 4.6 373.2 315.2
sum 14527 286.5 £1386.3 15225.5

Appendix 11, Wetland water surface level photosynthetically active radiation,

table planting harvest
Avernge WPAR (a8 % | Average WPAR

wetland APAR) {as % APAR)

il 115.57 93.95
2 112.98 9i.58
i3 115.39 87.59
ireatrent mean 114.65 91.04
sty 1.45 321
t4 F15.11 66.02
t3 115.06 63.03
th 111.63 63.85
treatment mean 113.93 65.00
sty 1.99 1.04
ri 103.28 30.17
r2 104.9) 21.52
{reatment mean 104.09 23.83
stdv 1.13 6.12




Appendix 12, Wetland plant photosynthetic rate.

trial | date } 160601 ] 050701 : 0B.0701 | 03.0904 § 103001 § 231800 | 21.12.G1
gample WETI_AND

A Ti .56 297 37 140 335 (1 1.07
B 1.72 2.45 121 2.29 252 3RS 1.58
C 243 2.4 1.74 1.42 230 1.34 09
¥ 2.68 2408 2.6 1.79 228 1.85 0.1
E 2.54 1.80 . 2.54 iz 137 268
mean 215 2.28 87 L.89 2.7 205 1.39
tip compensation mean 639 7.30 &.00 £.06 871 6.5% 445
stdv 0.57 0.45 B.5i .51 .49 1.03 0.79
A T .72 1.82 1.01 L.6% 344 2.2h t42
B 2.84 241 217 1.5% 510 38 (.68
¢ 124 2061 212 2.26 2.87 2 1.47
) 1.51 0.83 218 1.43 46 is 1.57
E 024 01.96 183 L.78 134 3.17 1.73
mean 1.5] 161 136 1.7% kL) 283 1.37
1ip compensation e 4. 8% 5% 557 5.6} 10.43 909 4.41
stdv .94 0.568 0.50 0.3§ 1.31 0.56 041
A T3 241 251 230 1.94 295 0.72 0.93
B 258 1.14 1.8% 153 £.97 254 0.98
C 1.74 146 1.45 1.61 396 247 1.94
D 246 G812 255 34 2.58 {1.66 £
B 1.B8 2.88 1.7% 1.53 2.6 135 2%
mean 221 1.77 199 1.95 1381 1.63 155
ifs compensation mean 7.10 5.67 £.40 6.26 D12 522 4.94
stdv 0.8 089 0.4 0.69 0.73 .33 0.57
A T4 1.94 157 1.52 oo7 322 L7 (|
B 2.14 1.3% 23 2401 343 123 L.53
C 1.97 1.62 1.04 LX) 208 HEN 1.30
D 1.23 0.68 1.95 1.6% .49 121 1.30
E 1.8% 0.75 1.65% 1.10 2.56 1.32
mean 1.83 1.28 3.5 126 2.56 139 1.2¢
tip compesation Mean 595 4.1t 6.03 4.04 B.20 447 4.15
stdy 0.36 01,56 o £.74 0.53 (24 0.9
A T 1.5 |40 1.4 * L.75 1.66 *
B 1.4% 1.89 1.75 0.91 233 6.7 128
¢ L35 1.4% 283 1.26 144 1.24 1.7%
D 1.83 1.3% 1940 1.31 241 1.02 122
E .63 1.50 149 1.7% 2,14 1 4% 1.20
ean L.66 1.54 208 P31 pAH 1.22 1.37




tp catnpensation mean 533 4.93 6.68 4.20 546 3.92 440

sty 2.17 026 0.57 0.3 G4l G.38 £.223
Appendix 12, Wetland plant photosynthetic rate {continued)

brial 1 date | 160601 | G070 | 080701 § G3.060610 | 11.10.0F | 23.11.01 | 21.12.01

WETLAND

A Th i.8D .63 172 L72 1.3% 1.30 101

B t.57 .35 153 147 LET 1.24 128

C .63 l.is £.60 1.55 2.05 0.48 §.20

D 1.9% k13 227 L.30 270 1.24 122

E 1.99 [.35 1.34 1.57 203 1.58

[ean 1.80 1.32 1.6% 1.52 L.87 .17 1.i8

lig compensalion Mean 576 4.24 543 488 5.99 175 3178

sty .20 021 {.15 .15 .61 0.41 9.12

A R} .58 105 2.7] .88 3.51 3.96 | **

B 288 .10 2.56 .73 4.28 3.80

C 236 2.84 2.29 1.91 195 320

D 240 .15 2.60 2.98 3.40 2.60

E 247 225 208 1.83 3.63 .64

average 268 2.26 2.53 2.47 3.55 3.04

tip comtpensation .87 8.30 9.30 9.07 13,07 11.18

stdy 5.8 4.28 4.79 4.67 6.73 576

A R2 2.59 282 2.156 L4T 397 149 § **

B 2.5 L.&6% 2.52 3.54 157 1.35

C 1.3 L&2 3.50 255 4.4 141

D 3.14 2.62 2.97 L5 120 271

E 2.58 L93 265 342 430 .65

averape 2.73 218 1.76 2.53 196 2.40

Hip compensation i0.03 02 1015 935 i4.5:% B.53

sidv 3.16 4.13 .23 478 749 4.55




Appendix 12. Wetland plant photosynthetic rate (continued)

triat 2 date 27.0602 | 230702 | 01.09.02 | 011002 | 25,1002 | 21.11.02
sample WETLAND

A T1 1.5 2.29 1.85 275 2.66 1.91
B 340 1.78 2.15 3.903 1.36 121
C 202 1.90 1.96 2.31 2.68 0,93
D 2.62 2.28 2.1% 2.81 2.29 1.50
E 1.54 2.76 2.12 2.37 3.56 1.40
dverage 222 2.20 2.5 2.65 2.51 1.39
tip compensation 3.60 5.56 3.19 6.70 6.34 3.51
stdv (.80 (.39 0.14 .31 0.79 (.36
A T2 338 2.26 141 2.04 2.25 1.52
B 3905 2.54 i.77 422 2.08 1.36
C 2.65 1.25 223 3.65 I.BR 1.64
i3] 2.87 1.20 171 3.66 242 1.66
E 247 1.80 2.18 3.06 3.45 1.17
average 3.06 1.95 1.86 3.33 2.34 147
tip compensation 174 4.93 4.70 8.40 5.90 3.71
stdv 0.60 0.49 0.34 0.83 0.45 0.21
A T3 3.80 .75 2.39 2.27 387 2.77
B 2.20 £.39 2.23 3.06 296 2.33
C 2.3 2.20 209 322 248 1.62
3] 3.84 1.97 1.39 3.04 2.99 1.60
E 3.45 208 1.89 3.63 216 1.97
average 3.12 i.88 200 3.04 2.88 206
tip compensation 7.88 4.74 305 7.69 7.28 5.20
stdy 0.81 0.32 0.39 0.4¢9 0.66 0.5G
A T4 246 1.62 2.28 227 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 (.14
D 2.35 2.04 202 2.40 2.01 .84
E 1.78 2.16 1.60 276 2.17 .63
average 2.06 1.95 2.23 2.73 2.13 .94
tip compensation 5.21 492 5.63 6.89 5.38 2.36
stdv 0.41 0.24 .43 0.3% (.26 .60
A 15 277 2,46 1.86 4.40 1.72 1.22
B 187 * 2.21 2.12 4.24 1.68
C 158 2.92 1.60 2.72 2.00 1.82
13 2.11 249 1.38 2.28 1.54 2.78
E 203 1.94 205 2.72 1.54 1.57
average 2.07 245 1.82 2.85 2,29 1.81
tip compensation 5.23 $.20 4.60 719 5,78 4.58
stdv (.44 0.40 0.33 .91 i.11 0.58




* chamber malfimction ** mstroment broken

Appendix 12. Wetland plant photosynthetic rate {continued)

trial 2 date 27.06.02 | 23.07.02 ; 01.09.02 § 01.10.02 § 20.10.02 § 21.11.02
WETLAND
A 16 1.84 1.80 200 2.99 2.39 1.22
B 2.0 2.35 1.95 2.61 2.56 1.24
C 1.62 311 1.80 2.61 2.07 1.04
b 2.01 1.87 1.66 290 2.03 1.31
E 1.94 1.90 2.07 298 1.99 1.21
average 1.88 2.2] 1.90 2.82 2.21 1.20
Hip compensaion 4,76 3.57 4.'79 712 3.58 3.04
stdv 0.16 0.55 0.17 .19 0.25 0.10
A Rl 1.65 2.37 2.17 328 342 £.97
B 1.93 2.56 2.36 3.00 3.03 2.00
C 205 2.30 2.53 2,75 3.68 2,18
D 2.83 1.68 2.00 2.31 3.80 2.2}
E 181 2.85 2,15 2.24 3.23 1.56
average 205 2.35 2.36 272 343 1.59
tip compensation 5.77 6.72 5.63 7.63 9.64 5.58
stdv 2.63 3.06 3.02 3.47 4.39 2.54
A R2 2.64 249 2.30 2.61 2.62 243
B 1.77 1.83 323 242 3.79 2.35
C 205 243 2.08 227 2.37 1.70
D 2.03 1.92 .22 3.34 3.06 2.25
E 2.52 2.19 2.03 3.15 2.59 1.82
AVETAEE 2.20 2.17 2.37 2.76 2.89 2.k
tip compensation 6.18 6.10 6.65 T.75 8.11 5.93
stdv 2.82 2.78 303 353 3.69 2.710




Appendix 13. Wetland photosynthetic rate.

srial | mean CO, | trial 2 mean CO, | tnal 1 -} wetland mean wetltand
wetland absorption abscrption trial 2 canopy susface | CO; assimilation
(umol misec’) | (umolm? sec™ | mean | area (m®) (g hr’)
Tl 6.57 5.64 6.07 1.12 1.08
T2 6.50 5.08 $.22 1.57 155
T3 6.38 6.32 6.96 2.63 2.90
mean 6.48 5098 6.23 | S 1.84
stdv 010 0.34 0.22 0.78 .95
T4 1.51 6.17 6.79 5.87 6.31
T3 7.30 6.67 6.96 3.28 5.82
TG 6.87 6.16 6,49 42 5.57
Mean 7.23 §.33 6,78 5.53 5.60
stdv 0.32 0.30 0.31 0.31 (.38
Rl 16.13 T.44 8.79 i89.95 264.47
RrR2 10.14 T.27 8.71 206022 276.15
mean 16.14 7.35 8.75 195.09 270.31
sty 0.01 .12 0.07 7.2% 826




Appendix 14. Wetland in-situ electrochemistry

Wetland In-situ Electrochemical Water Quality

oh do (mg L) s (mg L) tmp (° C)
Trials 1 and 2
wetland
Rl 3.1 6.5 102.4 27.0
R2 5.0 5.2 139.0 27.1
range 72.85 38-50 159.5 - 1684.2 19.2 - 33.1
mean 8.1 6.3 720.7 27.1
stdv 0.1 0.2 25.9 0.1
Ti 8.3 8.5 823.4 23.7
T2 8.2 7.5 8452 23.2
T3 8.5 8.8 749.0 234
range 6.8-7.6 23-132 139.5-2240.8 | 12.3-32.8
tean 8.4 8.3 807.5 23.4
stdv 0.2 0.7 51.4 0.2
T4 7.9 7.4 871.9 23.6
TS 19 79 $37.1 2313
T6 7.8 6.8 £39.6 234
range 6.8-9.3 3.1-124 136.8-2407.5 | 125-326
mean 7.9 74 849.5 23.4
stdv 0.1 0.6 19.4 0.2
Trial 3
R 75 6.4 246.9 24.7
R2 7.6 5.4 313.4 26.2
range 68-8.3 4.6-10.1 147.2 - 444 .4 8.6-32.1
mean 1.5 5.9 280.1 254
stdy 0.1 0.7 4740 1.0




Appendix 15. Wetland nutrient water quality

total mitrogen {ug L)

01080 | 160801 | 29.08.01 | 180901 § 15.10.01 | 18.0602 | 050802 | 280902 | 23.11.02
tap water 25.0 £2.0 6.5 8.5 10.0 3.0 13600 | 3118 $12.0
T 18.5 9.5 10.5 6.0 2425 | 6900 930.0 574.0 515.0
T2 16.6 285 100 3.0 4115 | 100 | 11100 | 4710 | 8810
T3 21.0 §1.5 12.5 25.5 5063 | 8600 7210 S17.0 | 498.0
treaiment mean 18.5 332 129 135 4088 | 7600 9403 620.7 | 6313
shiv 2.0 21.5 1.1 8.6 1182 72.6 162.6 145 ) 176.7
T4 13.5 12.5 8.5 4.0 3810 | 6800 347.0 556.0 213.0
TS 6.5 41.5 215 19 302.5 1004 990.0 5210 498.9
T6 115 85 7.5 7.5 3610 | 6800 | 10500 | 750 325.0
Ireatroent mean 28.5 21.2 12.3 15 3488 | 6867 7957 552.7 3433
stdv 240 144 6.4 29 34.0 9.4 3182 19.7 117.2
Ri 9.5 5.5 4650 7965 . 23500 | 36565 | 7900 ) 10506 | 4380
R2 13.5 28.5 §12.5 1 12405 | 32030 | 41316 | 8100 ] 2310 | éno
culture wetlands aean | 115 44.0 5388 | (0185 | 30265 | 38938 | 8000 1 11405 | 567.3
sidy 20 155 7338 2220 1765 | 2113 10.0 90.5 109.5
oxidized nitrogen {ug L)

0L0S.0) | 1608.01 | 26.08.01 | 18.09.01 | 151001 | 18.06.02 | 050802 | 2809.02 | 23.31.02
T 4.5 10.0 6.5 5.5 7.0 450.0 59.0 2.0 2989
T2 9.0 5.0 60 3.0 9.5 4700 207.0 1.0 2560
T3 6.0 4.0 7.5 8.0 54 470.0 246.0 18.0 327.0
teatment fhean 6.5 6.3 6.7 5.5 1.2 4633 170.7 1.7 293.7
stdv 1.9 2.6 0.6 2.0 1.8 9.4 80.5 7.3 29.1
T4 8.0 6.5 6.0 2.5 5.0 1030.0 | 156.0 0.0 268.0
T 10.5 6.5 8.0 13.5 40 11800 | 1670 4.0 316.0
T6 9.5 2.5 3.0 8.0 4.0 9600 49.0 0.0 268.0
treatiment mean 9.3 52 5.7 8.0 4.3 10567 | 1240 0.0 284.0
stdv 1.0 19 21 4.5 0.5 L8 53.2 0.0 22.6
Rl 7.7 16.0 5375 1 11725 | 31470 | 39715 | 2800 380 149.0
R2 37 36.5 450.0 7535 1 28000 | 35250 | 5900 73.0 162.0
culture wellonds mean | 5.7 26.3 4938 | 9630 1 29738 | 31483 | 4350 $5.5 155.5
stdv 2.0 10.3 418 208.5 173.5 | 2233 1550 17.5 5.5
ammonium {ug L)

01.08.01 | 160801 | 29.08.01 | 18.09.01 § 15.10.01 | 18.06.02 | 05.08.02 | 28.09.02 | 23.11.02
Tl 2.5 0.6 15 2.4 25 23.0 164.0 3.0 83.0
T2 0.0 0.9 20 25 43 19.0 1650 4.0 153.0
T3 0.0 0.6 25 2.0 40 17.0 1620 40 151.0
treatment mean 0.8 0.3 2.0 22 3.7 15.7 163.7 3.7 125.0




stdy 12 0.0 0.4 g2 0.8 2.5 i 0.5 2.5
Td 0.G 4.0 20 20 1d 150 163.0 6.0 2070
TS 0.0 2.0 20 20 1.0 20.0 1664 3.0 148.0
T6 0o 9.5 20 24 4.5 1.6 13140 3.0 P30
Bresibimenit smean 0.0 3.2 24 20 2.8 18.7 1590 4.0 iTe 0
gty 0.} 12 EEY] 34 0.2 16 5.2 1.4 26.3
Rl 50 1.5 75.0 &8.0 56.0 159.5 &%.0 142.0 13.¢
Rl 1.5 23.0 L5.0 410 M0 131.5 &10.0 127.0 L0
culre wetlands mean 6.3 17.8 45.0 55.5 53.0 145.5 6500 134.5 2.0
stdy 1.3 5.3 0.0 12.5 30 t4.0 4.0 T3 10
total phosphorus fug L)

OLOBON | 160801 | 29080 | FROS01 | 150001 | 180602 | 05.0B.02 § 28.09.02 | 23.11.02
tap watcr 14 0.0 30,3 i35 4.0 5.0 860 L4R.0 1940
Ti H7.0 L19.0 0.5 525 i.5 i48.0 2784 5.4 §i0.0
T2 50,0 825 730 21705 i30 i1360 2860 120 121.0
T3 33.0 0.0 i01.5 56,5 6.5 1250 193.0 140 1830
freatment mean 500 H.5 81.7 {455 8.0 136.3 2523 1.7 1113
sidv k39 205 ja.] 69.0 36 a4 42t 2 74
T4 9.5 78.5 49 5 175.0 5.5 24T0 2139 0.0 a3.0
TS 53.0 143.5 7.0 84.0 5.0 154.0 201.0 9.0 41.0
T6 47.5 365 T80 71.5 B.5 i00.0 1.9 110 2.0
treaiment mean 483 542 T0.8 1122 4.3 i56.7 201.0 9.7 56,0
stdy 321 463 157 44 5 1.5 4.} .0 09 g2
;8] 330 220 TEA0D BET.S 1450 0 #0605 167.0 2180 il.i
R2 0.¢ 2550 474 (¢ Ta0.0 1284.0 3210 108.0 28240 16.0
cutture wetlands mean 0.5 2315 5210 §18.3 1367.0 d44{1.8 137.5 2320 (3.6
stdy i6.5 215 {1190 688 830 119.3 285 23.0 2.4
filterable reactive phosphorus {ug L")

O1GBGL | 160801 § 290801 | 130001 | 153001 § {8.0602 | O530R.02 § 2R.05.02 | 23.11.02
Tl 0.5 0.5 3.5 1.5 5 350 J24 30 159
T2 1.0 0.0 0. 1.5 0.0 464 30 3d 210
T3 0. 0.4 3 i.0 0.0 T00 J{eE)] 54 120
realment mean 0.5 0.2 0.3 i.3 G2 5.7 104 37 1640
sty 0.4 b2 0.2 0.2 0.2 {43 1.6 {9 3.1
T4 7.0 0.0 0.0 [ELE] 1.0 48.4 1.0 30 210
T3 1.0 1.0 0.5 [ELE 0.0 6.0 9.0 4 120
T6 9.0 0.0 0.0 1.0 4.5 5.0 18,0 4.0 12.0
irestment mean 5.7 0.3 0.2 03 1.3 550 12.7 4.3 15,0
stdv 34 .5 0.2 0.3 1.5 7.9 ls 1.2 4.2




Rl 14.0 3.0 0.0 4.5 15.0 2690 | 490 137.0 40
R2 20 25 1.5 7.0 84.0 475.0 65. 145.0 50
culture wetlands mean i 8.0 2.8 0.3 5.8 49.5 3728 51.0 1410 4.5
sudv 6.0 03 0.8 1.3 34.5 1030 8.0 40 .5
suspendod sotids (eng 1.1
01.08.01 | 160801 | 29.08.05 | 18.09.01 | 151001 § 18.06.02 | ©5.08.02 | 28.09.02 | 23.11.02

tap watey 0.4 0.3 0.5 .5 0.2 0.2 0.4 9.3 0.4
Tl 1.6 22 1.9 3.8 0.9 12 1.5 1.7 1.2
T 2.1 2.6 12 14 1.2 1.7 14 13 [4
T3 18 £.9 1.3 1.5 1.3 1.2 1.3 10 14
ireatment muean 2.5 22 1.5 1.3 1.1 1.4 14 1.3 1.3
sty 09 0.3 0.3 0.3 9.2 0.2 0.1 0.3 0.1
T4 22 LS 1.2 12 1.1 13 1.6 .6 1.3
TS 33 1.7 13 12 L1 6 L3 i.2 1.0
16 2.6 1.6 2.0 0.9 L6 .1 1.2 1.l 0.9
et Mhean 2.7 L6 1.5 L1 1.3 1.3 1.4 1.3 1.1
stdy o4 0.} 0.4 0.1 0.2 (.2 0.2 0.2 0.2
RE 0.7 0.7 1.4 L3 14 0.4 1.2 1.3 L6
R2 0.3 0.7 1.4 £3 L5 0.3 L3 1.2 1.2
culture wetlands mean | 0.5 0.7 1.4 i3 1.4 03 12 1.4 L4
sidv 02 0.0 0.0 0.9 0.0 8.1 0.0 0.2 0.2




endix 16. Hydrology

Trials 1-2
wetland
130 waler cain input {L) w;;t:t":ﬁﬂ to::;.f::jﬂ me%mn disﬁ'jrp :&:E;: erzor (L)
R] 360345 7868.3 0.0 44302.8 29186.3 07466 | 3807 | 9992
R2 40036.5 3683 0.0 47604.5 32282.9 107520 | 38707 | 9992
aura 769710 157366 0.0 327076 614692 | 214086 | 71414 | 19984
mEan 384855 T268.3 R 46353 8 kg k¥ B 10749.3 33717 0002
sty 2193.4 [EX1) 1Y 21934 2ETE kX 0 00
T 16787 3632.3 28776 71885 4026.3 21614 T T
) 1752.7 692 3 28776 72826 44513 19190 9982 | 1259
T 1479.1 26323 28776 5980.0 40143 2075.1 10072 1 1115
sum preey 78969 86328 214201 12452.4 61598 | 31204 | -352.5
— 1630.4 26323 24776 71400 4164.1 20523 10401 | -117.5
ady 1336 0.0 0.0 1136 248.8 1234 65.1 75
T4 1423 3 26323 28776 69332 40214 20305 10072 | 1259
T 1603 2 26323 28716 71131 4248.1 19927 10072 | -1340
T6 1795 6 26323 28776 7305 5 4400.9 20413 9892 | -1259
- 4822 1 7699 B632.8 213508 12670.4 60645 | 30035 | -386.7
s 1607.4 2632.3 287716 1173 4123 5 20215 0012 | 1289
v 186.2 0,0 0.0 186.2 iH).0 5.5 10.4 3.2
Trial 3
Lap water rain input (L) onl influent | trammpiraron | 00DUE etaond | emor (L)
(w i L -
R 24392.5 21000 0.0 26492.50 15539.4 67456 | 31175 | 20000
R2 33744 3 4706 0.0 352149 23875.8 6110 | 26875 | 10406
sum 13675 3570.60 0.0 6170735 AB415.03 | 761000 | 380500 | 3130.60
men | 2906833 1735.30 0.0 30853.68 19207.56 | 7i18.31 | 2902.50 | E56530
v 6612.69 44505 0.0 6167.63 660181 61191 30406 | 742.04




Appendix 17. Fish feed sub-sample data

fresh dry
weight | weight % dry TC ™™ TP
Sample {g) (2) weight mgg! | mgg? | mep’
Trial 1
224 21.8 97.5 4555 | 865 13.8
14.3 13.9 972 4447 | 846 15.1
20.6 20.1 973 4468 | 829 15.3
mean 19.1 18.6 973 490 | 847 14.9
stdv 42 a1 0.1 5.7 18 1.0
Trial 2
25.7 25.1 97.6 4292 | 813 12.7
210 204 972 4343 | 813 123
17.4 17.0 973 4307 | 113 12.7
mean 21.4 20.8 97.4 4314 | 800 12.6
stdv 42 4.1 0.2 2.6 23 0.2




Appendix I8, Fish stocking sub-sample data including CNP concentration.

fresh dry
weight weight Ye dry Carbon | Nitrogen | Phosphorus
Activity ) () weight | mgg” mgg” mgg’!
trial 1 stocking
A 1.1 3.4 28.1 306.0 104.9 i5.8
B i3.1 3.7 282 501.0 108.5 16.1
C 14.0 4,2 30.0 475.0 4.5 4.3
3 12.2 3.8 31.2 . . .
mean 12.9 3.8 294 494,10} 89.3 12.1
sidv 0.9 0.3 1.5 16.6 30.2 6.8
trial 1 harvest
Ri 32318 524 30.7 460.0 2.8 3.4
R} 404.2 126.8 314 437.0 42.6 6.1
R2 306.1 94.8 1.0 430.0 40.2 6.9
R2 335.7 107.3 314 482.0 394 5.4
mean 3450 147.1 31.G 464.83 38.0 54
stdv 42,7 14,1 0.3 21.0 3.6 1.5
gl 2 stocking
A 0.4 2.2 23.8 383.0 106.6 319
B 11.2 2.7 24.3 393.0 96.0 28.5
C H)L3 2.4 229 379.0 101.0 27.8
D 10.2 24 23.9 399.0 101.6 268
E 10.4 2.6 249 394.0 102.0 260
F 12,9 3.4 26.4 405.0 938 25.6
mean £1.0 2.9 24.5 394.0 98.8 26.9
stdv 1.2 (.4 1.2 8.7 4.4 2.3
trial 2 harvest
R1 400.3 128.2 320 704.6 1564 25.8
Rl 420.8 136.8 32.5 784.4 122.0 29.7
R1 4995 178.4 337 805.2 149.2 29.2
R2 453.6 155.1 34.2 797.6 158.7 30.6
R2 5473 E80.7 330 8231.3 146.7 26.2
mean 464.3 155.8 33.5 301.G 146.6 28.3
stdv 59.6 23.7 1.5 14.5 14.6 2.2




Appendix 19. Fish stocking and harvest CNP mass balance

Fish Carbon Nifrogen Phosphorus Mass Balance

Fish mean Crop
individual fresh Input / Input / Input /
#of fresh weight | weight Crop dry | sequestered | sequesiered | sequestered

tank. | fish {g) () weight(p) | TC (g) TN (e} TP (g)
1.0 40.9 i2.8 513.1 150.7 744 13.5 1.8
2.0 40,0 13.4 336.9 157.7 779 14.1 1.9
mean | 400 13.1 5250 154.2 76.2 i3.8 1.9
stdv 0.0 0.3 i1.9 3.3 1.7 (.3 6.0
10 38.0 2886 147664 | 45828 21298 1741 2590
2.0 38.0 382.9 145456 | 45135 2098.6 i7l.6 24.6
mean | 38.0 385.7 14658.0 | 4549.1 21142 172.9 24.8
stdv 0.0 28 i0R.4 33.6 15.6 1.3 0.2
1.0 20.G 12.4 248.0 &60.7 2318 2.3 3.7
2.0 19.0 .1 210.9 51.6 20.2 1.9 3.1
mean | 195 .8 229.5 56.1 22.0 8.6 34
stdv 0.5 0.7 18.6 4.5 1.8 0.7 0.3
1.0 16.0 533.0 8528.0 28562 2287.79 418.70 80.81
2.0 15.0 508.3 1624.5 2553.6 2045.41 37434 1223
mean | 153 520.7 8676.3 27049 2186.6 396.5 76.5
stdv 0.5 124 451.8 151.3 121.2 222 43




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

fresh dry
weight weight % dry Carbon | Nitrogen i’hos?hﬁrus
() (g) weight | mgg” mgg’”’ mge’
trial { stocking 3.9 2.3 25.8 358.3 71.5 2.3
7.8 1.9 24.4 3749 68.0 i6.9
7.2 2.0 218 370.7 76.9 8.0
8.2 2.2 268
8.1 2.3 28.4
9.7 2.9 299
8.3 2.3 273
mean 83 2.3 27.2 3677 70.1 11.4
stdv 0.8 0.3 iR 81 1.9 4.8
trial 1 harvest } rl 58.6 15.6 28.3 356.0 713 13.3
52.1 16.4 315 34990 69.7 12.2
3.1 if.4 32.1 3450 72.4 il.7
12 49,3 il.5 27.4 3694 71.4 12.5
49.2 12.4 25,2 350.0 $9.3 119
4.7 11.9 26.6
mean 50.8 14.5 28.5 353.8 72.0 12.5
stdv 4.6 22 2.7 9.4 3.2 0.6
trial 2 harvest | rl 23.5 5.9 25,22 3464 79.4 11.8
£7.2 4.3 25.33 348.5 78,0 12,9
17.6 4.4 24 97 338.8 8.7 10.9
18.8 54 28.80 3155.0 79.1 12.2
5.7 4.2 26.46 362.4 77.8 12.2
174 16.0 3.6 2249 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
£4.G 34 2405 320.3 69.4 12.6
£1.7 2.7 23.13 3295 76.2 12.3
mean £7.3 4.4 250 334.2 75.3 12.3
stdv 4.6 1.3 1.8 19.2 4.4 (.6




Appendix 21. Crayfish CNP mass balance

Crayfish Carbon Nitrogen Phosphorus Mass Balance

number | crop cropdry | Input/ Iaput / Input /
of weight weight sequestered | sequestered | sequestered
System | crayfish | {g) (&) IC () N () TP (g)
R1 10.0 85.3 23.2 8.5 1.6 0.3
R2 16.5 100.9 27.4 10.1 1.9 0.3
SHm 186.2 5.6 18.5 3.5 {16
mesn 93.1 253 23 | . 0.3
stdv il.0 3.0 1.1 0.2 0.0
Rl 8.0 4690 133.7 47.3 9.6 1.7
R2 7.0 496.3 141.5 50.1 10.2 1.8
SGM 9635.3 2153 974 19.8 3.4
mean 432.7 137.6 48.7 59 1.7
stdv 15.3 5.5 1.9 0.4 0.1
Ri 121.0 1938.6 485.1 162.1 36.5 6.0
R2 176.0 1564.6 391.5 1309 29.5 4.8
sum 3503.2 876.7 293.0 §6.0 10.3
mean 1751.6 438.3 146.5 33.; 54
stdy 2645 66,2 22.1 5.0 0.8




Appencix 22. Mussel sub-sampie data, including CNP concentrations

meat
fresh meat meat dry | dw- %
weight fresh weight of total Carbon | Nitrogen | Phosphorus
russel | {g) weight { % meat | () fw mgg” mgg” mgg’
1.0 58.6 18.7 32.0 38 6.7 41,0 42.6 9.4
1.0 41.4 13.0 314 2.3 5.9 3800 i7.5 3.9
1.0 60.0 21.7 36.1 4.9 8.1
1.0 48.6 15,6 32.1 3.1 6.4
1.G 58.1 26.5 33.3 4.8 8.3
mean 33.3 17.9 334 3.8 7.1 395.5 30.0 9.2
stdv 8.1 3.6 2.2 1.1 1.1 7.8 17.8 0.4
=5 N=2

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

core soil dry
coTe weight (g) Carbon Nitrogen | Phosphorus
8 meg mgg’ mgg
A 323 30128 13.06 0.57
B 3.65 294 .56 13.18 .62
C 4.30 320.23 13.05 .59
D 3.73 31592 13.39 0.58
E 403 294 65 16.82 0.61
F | 3.31 293 .65 17.41 .63
mean 3.71 303.45 14.48 (3,60
stdv (.38 10.70 1.87 0.02




Appendix 24 . Harvest s0il core dry weight and CNP concentration

dry

dry weight

weight soil in concentration | conceniration

soil from | wetland | total carbon total nitrogen | concentration total
Wetland | core (g) ! (g) mg g-1 mg g-1 phosphorus mg g-1
Tl 4.5 229.1 233,41 4.67 1.17
Tl 5.1 259.7 207.12 4.08 1.13%
mean 4.8 244 .4 220.27 4.37 1.16
stdv 0.4 21.6 18.59 0.42 0.01
T2 4.4 225.4 429.31 4.88 0.94
T2 5.4 276.2 330.76 £.00 0.96
mean 490 250.8 3R0.04 5.44 0.95
stdy 0.7 359 69.69 0,74 0.01
T3 4.6 2323 303.73 4,93 0.86
T3 5.1 2597 287.77 5.09 1.09
mean 4.8 246.0 295.75 5.01 0.98
sidv .4 19.4 11.29 0.11 0.16
T4 4.5 228.0 289.53 .84 .11
T4 5.3 267.2 320.01 5.95 .13
mean 49 247.6 304.77 7.39 1.12
sidy 0.3 277 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
mean 5.0 2501 228.70 3.86 102
stdv 0.9 47.4 29.37 1.66 .06
Té 4.7 240.9 254.53 13.14 .21
Té 5.1 258.2 273.22 14.6] 1.12
mean 49 249.6 263.88 13.87 1.17
stdv (.2 12.2 13.22 1.04 .06
RI 17.8 27110 292.20 13.01 3122
RI 264 4011.2 290.65 18.49 17.73
mean 2.1 3361.1 291.43 18.25 10.48
stdv 6.0 9194 1.10 0.34 10.26
R2 29.3 4461.9 254.68 15.67 9.77
R2 18.9 28749 249,47 15,97 2.53
mean 241 36684 252,05 15.82 5.15
stdy 7.4 11222 3.72 0.21 5.12




Appendix 25. Wetland soil sequestration mass balance

Wetland Soil Sequesiration Mass Balance
wetland total carbon | total nitrogen | total phosphorus
) () (&
Tt 53.8 i.1 0.28
T2 95.3 14 0.24
T3 72.8 1.2 0.24
mean 73.97 1.22 0.25
stdv 16.95 0.12 0.02
T4 75.5 1.8 0.28
T5 51.7 1.0 0.26
T6 65.9 35 0.29
theat 66.32 2.0 0.28
stely 7.28 1.03 0.01
RI 979.5 61.3 35.2
R2 924.6 38.0 22.6
mean 952.07 59.69 28.88
stdv 38.80 2.34 8.94

Appendix 26 Wetland plant sub-sample daia CNP concentration at the time of planting

Plant Species sample | fraction carbon mg p-' pitrogen mg g-* phiosphorus myg ¢-*
Schoenoplecrus validus A shoot EyENT) 952 109
Ti-T3 oot 29200 14,60 364
B shoot 375.22 8.13 2.84
oot 350.54 1380 3N
C shoot 315512 529 322
o0t ez.l5 7.68 241
D shood 16k 48 B.82 ER-[]
ool 293.17 1240 2,25
E shoot 366.70 1048 332
mot 217.30 2.3% 258
shoot mean 36773 G235 3327
shoot sidy 7.83 087 0.3%
ro0t mean 309,15 11.56 296
foot gtdy 56.36 297 .76
total plant 1384 (.40 kN3
total plant
stdv 54,20 240 0.5%




Bawmea articulata host 392.69 747 .61
T4-TH and R2-R2 e 410.37 8.22 .51
shoot 41:5.43 B.£3 .98
3 b 438.53 127 0.7
shoot 35969 7.36 L.&6
ool 422.13 850 053
shoot 402,22 7.71 (.78
root 412 96 1303 .74
shoot 4002 {H) 325 .91
oot 436,47 8.25 G672
shool mean 4. 42 7.8 .79
shoot stdv 4.78 0.54 0.16
ool mesn 423,91 8.71 0357
root stdv 13.21 i.37 .16
totat plant 4i2.17 8.30 0568
totai plant
sty 15.52 £.07 @19
Schoenoplectus shoot 437.80 412 4.4
RI-R2 - supplement
Eﬂlﬁnﬁng L 386 81 748 (.59
shoot 431582 4,03 .12
oot 49722 T.76 {036
shoot 44028 3.72 2l
ot 41113 B.0R 033
shoot 444,72 299 H29
oot 411.9] .81 0.18
shoot 44320 3.63 0.1¢%
ool IRT.20 B.46 0.52
shoct mean 440_16 170 0.8
shoot stdv 35 0.45 8.07
oot mean 441 25 7.52 0.4
root stdv 13.19 0.37 0.16
eotaf plant 424371 581 .29
totad plas
shdv 2244 226 i6
Appendix 27. Wetland planting CNP input mass balance
Fresh Dry Fotat Fotat Total
wetland weight (g) | weight (g) carbon {g) | aitrogen () | phosphorus (g) |
T1 above ground 209.4 el 74 .18 .06
below ground 1515 27 6.7 .25 006
total plant 4028 di0 11.7 043 0.3
T2 above pround 2172 198 7.3 0.1 .06
below ground 200.8 22.5 6.9 .26 0.07
total plant 418.0 4.6 14.2 {.44 0.13
13 above ground 2420 220 8.1 0.2¢ 0.07




below ground 2217 150 7.7 0.2% 007
tetal plant 465.7 415 15.8 049 0.15

Ti-T3 total plant sum (2865 131.4 43.8 1.36 0.4
man 428 2 43.7 145 0.45 013
atdy 328 i3 1.1 0.03 0.01
aboye gmumi sum 658 5 5.9 224 0.56 0.20
MEER 2229 0.1 1.5 .19 Q.07
stdv 175 6.6 208 0568 001
helow g;r::-um! fum &17.9 69.2 214 .50 .20
mean 206.0 211 T .27 0.07
sty 15.8 ) 0.5 02 {161

T4 above gmnnd 2008 57.6 254 021 0.0t
below Emund 2504 415 17.% .15 0.01
total plant 4512 105.0 42 8 H.58 .02

TS above grovad 111.3 575 253 021 001
below grmud 250.0 43.5 11.5 0.34 0.0%
total plant 450.6 100.9 428 .56 .02

Té above Emrlmé 106.5 550 24.2 0.20 (.01
below ground 2392 41 6 167 0.33 (EX3}]
totzl plant 431 .6 46,5 $0.9 0.53 .02

T4-Th toial plant sum {3328 2984 126.5 145 G058
T A48 3 905 422 0.55 .02
stdv it.% 2.6 1.% 0.01 400
above Eround Fum 418.6 1702 749 063 003
mest 1395 56.7 250 021 .01
stdy 14 139.8 558 0.%3 0.0
below g‘.rm.uld SO T3RS 28,7 51.6 102 2.02
T 2494 % 429 172 034 £.01
stdv a4 .1 0.4 .01 .00

Rl shoot 1614 46.3 0.4 .17 001

Rl oot 012 15.0 14.1 2R Q.01

R tora! plant 3528 L2 344 045 4.02

B2 shopt 115.2 9.6 262 0.22 G.01

R2 foot 2588 45.0 i%.] 36 .61

R2 tote] plant 46564 104.4 44,3 .58 .02

Rl1* shoot 5408 .0 11643 4662 4.2 092

R1* ook 2234 .8 g 1341 10 .19

Rl* total plant 74017 1493.6 #1946 {24 43

Ra* shoot 52523 1991.5 437.1 8.6 .86

R2* Foot 21704 IET 1151 28 018

R totsl plant T2BS.7 14063 12 it.6 0.41

* suppliemental planting

R1-R2 total plant sum 15616.5 Mres 12715 25.0 .88
AT TRO8Z 1539.8 1538 i2.5 .44
stdv Q870.1 15150 T8LE 163 0.56




abeve-ground sum 10936.% 23617 9449 182 1.80
mrenn 27342 5904 2118 4.5 045
stedv 7342 4 15202 B5.8 12.3 125
below pround sum 4R652 138.7 3113 6.4 040
e 12163 1847 77.8 1.6 0.10
stdv 27397 409.1 147 E¥] 025
Appendix 28. Wetland plant cores data taken at harvest
wetland wetland shoot dey weight Root - Root - core root dry wetland tiand oot
Wetland | sample [ shoot - fesh shoot - diry as % shoot fresh | cove fresk core dry weight as %0 rool rogt - fresh _dry 100
weight weight weight woight | _ weight fresh weight weight weight
Tl . A 18717 2710 236 422 6.0 14.2 21455 055
B 35 0.5 14.4 1768 254
i 228 33 143 11613 1654
sty 274 ig 0. 1392.1 1979
2 A 1834.0 3985 pr R 664 0.0 E51 378K 508.8
B 13.7 240 £4.6 6984 101.8
me=n 401 6.0 i4.8 20386 3053
stdy 372 57 0.3 18953 878
T3 A oz 651.% 205 106.3 1740 E6.0 3405.% 865.0
B 133 2.0 15.1 6753 101.8
nrean 59.% &5 153 30426 48354
sty 658 106 07 370 539.7
Ti-T3
wiEan 20015 4423 24 459 6.3 4.9 20808 3180
sty 9442 191t A 396 8.3 0.6 2014.1 3209
T4 A 3433.0 1148.5 314 128.3 225 17.5 65274 El445
B 95.9 17.0 17.5 4911 % B65.0
BlEAn 112.6 9.8 175 5729.6 Y050
stdv 222 LR 08 1128.3 1979
TS5 A 35403 10320 292 o0.6 155 17.1 46124 7887
B 126.7 2L5 17.0 G446 8 10694.0
mear 108.7 185 170 5529.6 0414
stdv 258 42 {1 12971 2159
T A 34931 10605 ing 1059.7 18.5 16.9 $580.1 5414
B 112.0 20.0 112 5698.2 {0
mexa 110.8 193 174 56393 9195
stdv 1.5 1. 4.7 835 54.0
T4.Th
ean 3562.1 1080.3 303 1107 192 17.3 56328 5753
sty 822 60.7 1.1 152 27 04 7.9 1332




R1* A 1811609 44112.7 24.4 17494 245.5 14,0 2661731 173437
B 1823509 43200.1 217 1574.7 225.0 14.3 2395342 14225 4
mean 1817604 43656 4 24.0 1662.3 235.3 14.2 25283537 151844
sdv B47.8 6454 04 1238 14.5 a2 16536.6 2205.0
R2" A 204076.1 $0057.8 2513 17945 2520 157 2112064 6 42895 8
B 1792427 41070.5 2.9 1474.5 272005 15.0 224293 .5 3I35460.9
tnean 1916594 450142 239 L634.5 2513 153 2486291 3IR2IRA
sty 17559.0 6901 .4 1.5 226.3 435 0s 344157 66149
RI-R1*
Hean LE670%.503 44835.276 23981 1648.390 243250 §4.747 250741352 §  37001.462
gtdv 11648445 4776104 0.852 149.772 28031 0.754 23792320 4263912

Culture wetlands above ground core data found in sub appendix

Sub appendix 28 A. Culture wetlands above ground core data

core above { core above
ground fw ground dw * % DW
Ri A 1190.9 200 44
B 1198.8 284 23.7
mean 1194.9 287 24.0
stdv 5.6 4.2 0.5
R2 A 1341.6 335 235.0
B 11784 270 22.9
mean 1260.0 303 23.9
sidv 1154 46.0 1.5

* scale sensitivity 1 g




Appendix 29. Wetland harvest sub-sample CNP

toeal 1otat
nitrogen phosphoros
Wetland satspie | feaction total carbon mg me g’ me g’
T A above 424 44 6.2 0.52
ground
B 42506 599 0.5
below
A Emumi 41616 6,11 1.0t
sampla not
retumed
B from lab
above
ground mean 424.75 .03 0.53
stlv .44 010 041
befow
ground mean 416.15 6.11 1.61
stdv 0.00 Q.00 0.60
T2 A ahave 403,17 159 0.89
ground
B .é 4733 7.51 0.90
==
A below 401.47 5.78 0.87
ground E
B g 413.60 595 1.38
above —
goundmean | 4] 20555 765 0.89
stdv g | 252 820 801
belw 1
goudmean | G | 407.54 6.37 113
shdv .58 0.83 836
T3 A above 405.50 i3 T2
B ground 40636 1.9% 012
A below 193,76 7.67 0.79
B grovod 42787 11,55 154
above
gmtmd mean 40594 £.09 0.72
stdv 0.61 031 0.00
below
ground mean 41082 9.4] l.18
atdy 2412 2.74 053
T4 A above & [ 42439 498 029
B ground -:gj 430.04 441 0.24
A below . 233 .41 4.67 {40
B ground E 207.12 4.08 0.52
above E
ground mean | ® | 42722 4.39 0.28
stdv & 4.00 .13 D0l




brlow

ground mean 22027 437 JA%
stdv 18.59 042 008
TS A above 42),69 458 0.31
B ground 426.50 439 0.27
A below 42631 348 068
8 ground 330.76 6.00 0.58
above
Eround man 424 1) 445 029
stiv 1.40 0.13 0.03
below
gmunﬂ mean EEE 544 0,461
sirfv 060 0,79 0.07
T A above 427.66 505 0.30
B ground 432.90 443 0.32
A below 303.73 4.93 0.70
B ground 287.77 509 0.75
above
ground mean 430,23 474 031
stdv kel 0.43 0.0t
below
ground mean 295,75 5.0% 0.72
stdv FE20 0.11 0.04
R} A shave 427.55 13.52 1.74
B ground 430.52 1301 1.16
A below 289.53 10.34 1.99
B ground 12001 845 1.70
shuve
ground mean 42904 13.26 1.20
stdv 3 | 210 0.36 0.05
below =
ground mean '§ 104.77 935 1.84
stdy % 2].5% 1.33 0.20
=
R2 A bove g 426.97 14.06 1.02
B ground g |5 14.59 146
A below ﬁ 24546 9,54 213
B ground 207.93 .18 112
above
gound mean 43135 £4.32 1,69
stdv 2.8 0.37 0.53
bashowe
Emund menn 2R 834 | .£3
stdv 29.37 L6 0.71




Appendix 30. Wetland plant bound CNP at harvest

Fresh Py Tatal Total Tatad
Wetland | sampie weight (g) weight (p} | carbon (g) | pitrogen () | phosphors (g}
Ti above ground 1171.7 271.0 L1y 1.7 0.5
below ground 1161.1 165.4 68.8 Lo air
sum 23128 442.4 136.5 21 .31
T2 above pround 18040 3985 158.0 30 0.35
bedow ground 20086 3053 124 4 1% 0.35
suEm 18426 6548 2824 4.5 0.69
T3 above ground A02EE 6315 2645 5.3 0.47
below pround 3042.86 4834 {986 4.6 0.56
sum 80714 11349 463.1 &9 103
T1-T3 above ground mean | 2001.5 415.3 13000 A3 012
stdv G442 1922 759 1.8 .15
below ground mean | 20808 B0 1306 2.5 .36
sidv 241.5 159.4 65.1 1S 0.20
Td above groand 36530 1148.5 49,7 56 .32
Eelow ground 57295 10030 2214 4.4 .46
SUIM 93826 21535 712.0 10.0 .73
T5 above ground 3540.3 10320 4371 4.6 0.30
below ground 5529.5 941.4 3157.8 5.1 .59
EUM 20599 19734 795.4 9.7 0.849
Th ehove ground 3493.1 L060.5 456.3 50 0.33
below pround 56392 41495 289.7 4.9 0.7
suMm 9132.3 2040.0 T46.0 99 1.03
T4-Th above ground mean | 3562.1 {0801 d61.5 5.1 0.32
sty B2 3 80,7 6.9 0.5 .02
below ground mean | 56323 975.3 289.6 43 0.59
stdv 2 320 632 0.4 0.2
Rl above ground 1817604 43656.4 18730.3 5789 524
below ground 2528517 35784.6 1036, 3360 65.8
v Ea ) 434614.1 T3441.0 20636.4 014.5 1ig.2
R2 ahove pround 1916594 46014.2 199357 6589 778
below ground 2486291 382184 8105 319.5 62.3
BLETE 4402885 B4232.6 286762 9734 1401
RI1-R2 shove ground mean | 1567095 448353 19333.0 614.9 63.1
sty 69467 1667.2 8523 56.6 17.3
below ground mean | 2507414 | 370005 | 98233 327.8 64.1
stdv 2987.2 17210 i531.3 11.7 25




Appendix 31. Algae sub-sample CNP concentrations

total total total
carbon nitrogen | phosphorus
wetland | sample [ mgg’ | mgpg’ [mgg’
mp/g mng/g mg/g
T1 A 254.53 131.38 0.35
B 273.22 146.11 0,58
T2 A 292.20 180.09 0.63
B 290.65 184.94 0.64
T3 A 254,68 156,71 6.73
B 249.42 159.72 0.73
mean 269.12 159.82 0.64
stdy 19.09 20.25 0.07
T4 A 301.28 130.60 0.71
B 294 .56 131.77 .71
15 A 320.23 130.45 (.40
B 31592 133.91 040
Té A 294,65 168.20 0.60
B 293.65 174.07 0.60
mean 303.45 144,83 0.57
stdv 172 20.49 0.14
Appendix 32. Algae bound CNP at harvest
dry weight wetiand wetland
slgae wetiand Total {otal
harvested total nitrogen phosphorus
wetland {g0 carhon {g) (& {g)
Ti 1061.0 280.0 147.2 0.6
T2 648.0 163.3 102.5 0.5
T3 467.0 1177 18.6 0.0
taean 725.3 i87.0 89.4 0.4
Sum 2176.0 561.0 268.3 1.1
stdv 304.5 83.7 65.3 0.3
T4 202.5 60.4 26.6 0.1
T5 175.G 55.7 23.1 0.1
T6 200.5 58.0 34.3 0.1
medn 192.7 583 23.0 0.1
SLar 578.G 175.0 84.0 0.3
stdv 15.3 2.4 5.7 0.0




Appendix 33. Wetland water CNP mass balance

tap total total

water nitrogen { phosphorus
wetland (L) & (g)
tap water influent
Rl 369345 | 12.6 1.6
R2 40036.5 | 133 1.7
mean 38485.5 | 130 1.7
stdv 21934 0.5 0.1
S, 76971.0 | 25.9 3.3
T 1678.7 0.8 .04
T2 ' 17327 108 0.04
T3 1479.1 108 (.04
mean 1630.1 0.8 0.0
stdv 179.3 (.0 0.0
Sm 48904 124 0.1
T4 14233 1 0.7 0.03
TS5 1603.2 | 0.5 0.04
T6 17956 | 6.6 0.04
mean 16074 0.6 0.0
stdv 136.1 0.1 0.0
sunt 48221 | 1.7 0.1
R1-R2 effluent (to basin)
basin 4233.0 1132 8.3
R1-R2 effluent (T1-T6
influent)
T1 2877.6 | 3.8 1.4
T2 28776 138 1.4
T3 2877.6 |38 1.4
i 86328 1113 4.2
T4 28776 |38 1.4
15 28776 38 1.4
T6 28776 138 1.4
sum 86328 | 11.3 4.2
T1.T6 effluent
T1 21620 0.8 0.2
T2 1919.0 | 0.7 0.2
T3 2079.0 1 0.7 0.2
mean 205833 10 0.2




stdy 123.5 0.0 0.0
sum 6160.0 2.2 0.6
T4 2031.0 106 0.2
T35 15930 6.7 0.2
Té 20416 1 0.8 0.2
mean 20217 1 0.7 0.2
stdv 25.3 0.1 0.0
sum 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
Front ¥-Sechon Lataral Section Fod X—Section
Recircutation
U . Toflpent.
| Themal g
o pume 340
N : ; ..... '{N--ﬁ"? LU oy
; — : - y. :
........................... Eﬁﬂ.mm.".h...“....m Tiiarmul Efﬂ weant
Racewsy Characieristics
Depthi~10mta13m HLR -30m’ /dey Stope 1%
Votuma - 229 m° ERT -2.15kr

Plate 2.4. Original culture raceway design.

farge voiumes of wastewater, 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 200-m? plot opened to
the project at Central Queensland Umiversity, city of Rockhampton, Queensland,
Australia (23°24' S/ 150° 30' E). Negotiations restricted the experiment to a smali
iand area without pipeline access to power station cooling pond wastewater. Using
what was deemed to be excessive amounts of fresh tap water (in replacement of power
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 Lates calcarifer (barramundi) culture in raceways had been
attempted successfully. A prototype raceway was constructed and patched into the
university aquaculture system and triated from Jaly 1-27 2000, successfully housing
three 400.0 g barramundi. Fish were fed twice a day and it was observed that debris did

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

However, raceways require high length to width/depth ratios in order {o reach
the velocities needed to keep solids from settling on the bottom, and the oniginal
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-



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 calcarifer growth and sample individual fresh and dry weights

Date | 3143402 | 230602

wﬁx:]it wﬁ;;?lt wggj:lt w?ght ?m!jgg %dfg!ﬂ ccmﬁ ed ;ﬁ;il; FCR

(8} {g} (g} fillet {g) weight
Rl 13.1 £9.39 20.42 5.2 29.43 T4% ;1212 958 123
Rl 14 57.51 16.6 4.58 28 86 1.96
R2 16.8 5228 27013 6.93 3297 B42 & 1336 132.59 1.01
R2 201 272! 24,22 6.1& 2777 1.06
R} 128 104 81 2841 3.08 2818 g.02 1 133 134.72 (.99
R3 1.2 3T.81 15.66 4311 27.04 7.1}
R4 132 83. 7% 24.55 4.1 29.30 4.89 : 120.3 E19.23 1.01
R4 14.1 52.74 L7.69 342 28.20 5.45
RS 17.3 58.7 1639 4.51 28.717 TH8 | 1257 114.11 1.08
RS 12.8 87.51 24.717 4.3 28.31 4.91
RS 14.9 6185 17.72 5.12 28.65 R28 | 124 11559 1.g7
R& 14.8 8343 2114 6.5 25.40 779
R7 11.8 6618 19,75 1% 29.54 374 1 b 101.55 1.22
R7 12 5957 16.33 4 27.41 6. 71
RS 13.5 54.1% 17.51 5.03 27.28 7.84 | 1209 109.86 LiG
R& 14.3 7348 22.56 4.25 30.30 6.61
RS i4.9 78.08 23.23 443 29,78 574 | 1257 63.18 1.9%
RS 14
RLO 17.1 £05.93 30.26 7.95 23.57 150 | 125.8 L2003 0,98
RiD 159 56.09 16.17 387 28.83 6.50
Ril 17.8 19.28 22 54 5.35 2843 6.7% | 1307 142,83 1.34
Ril 15 5635 L8.46 193 3276 697
Ri2 123 5598 15.58 4.35 28.55 177 ;1219 105.06 1.22
Ri2 17.7 T9.08 2325 3.50 20.4) 745
Ril 17.3 83.16 24.23 6.32 29.14 724 : 1243 65 86 1.8%
| Ak
R 14 12.6 63.02 15.85 184 31.50 609 | 2046 8842 147
Rl4 12.] 511 14.42 31.38 2822 6.61
RLS 13.6 5609 16 4.24 28.53 756 ¢ I4.5 .76 .76
RIS 14.1 42.37 L1.5 285 Py} 6.73




Appendix 2. Individual sample metai concentration.

Sample Tissue Metal Concentration

As cd Cu He As Cd Cu Hg

um,l um.i mg_kg-j ums um-j um-! %-s o ! M

fish 126 11 9.7 84 ! plant AG 261 140 1.5 44

413 1 25 20 120 140 4.3 31

0% 416 24 4.i 12| 0% 296 94 1% &0

542 18 10 26 383 137 53 26

527 134 289 17 451 11% 4.6 22

mean 485 38 9 32 | mean 342 126 4 37

stdv 115 55 1 3¢ | sdv 15 20 ] 16

fish 494 8 16.4 49 | plant AG 32 93 2.6 21

498 62 5.0 29 305 5% 33 110

30 % 515 3 19 4§ 0% 212 348 3.3 233

54 10 6.0 38 243 105 22 34

501 1 0.3 25 348 159 118 185

mean 534 17 & 34 | mean 286 153 5 118

stdy 68 26 5 9 | stdv 57 113 4 94

fish 534 0 14.9 74 | plant AG 167 107 23 40

627 21 4.4 28 £33 182 57 23

190 % 515 25 13 is | 0% 2| 108 42 28

582 0 1.2 12 149 131 2.0 54

454 2.5 H | mesn 478 132 4 36

mean 545 16 5 36 | stdv 237 35 2 i4
atdy 64 12 6 22

crayfish 301 9 32.7 83 | plant BG 528 412 256 65

[ o4 26 33.8 $% 441 3L 19.2 45

% £98 66 35.5 53] 0% 403 310 232 58

100 96 25.7 85 454 540 228 65

mean 221 45 32 7% 463 346 26.1 4

stdv 54 45 4 14 | mean 459 397 23 63

stdv 46 87 2 14

crayfish 207 1 37.9 66 | piant BG 398 325 23.6 57

411 82 7.8 %5 978 310 289 135

30 % 162 8} 26.1 79 | 0% 778 717 410 104

114 16 174 55 453 453 33,3 T

238 47 25 74 513 441 31.0 62

stdv 17 39 10 10 | mesn 629 449 31 86

stdv 243 163 6 33

crayfish 31 15 32.9 58 | piant BG 562 420 372 34

122 45 29.2 77 126} 575 43.2 82

100 % 60 32 2.1 124 | 100 500 434 260 76

201 25 415 &5 794 433 32.2 67

44 18 125 127 | mean 804 578 35 65

mean 102 27 26 50 | stdv 324 266 7 21
sty 62 1] 13 33




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

weights
Date | 28/8303 | 28/04/03 | 27/05/03 | 23/06/03
dry taf dry Frean

Weight | Weight | Weight | Weight | weight | weight | % dry ] %mit | food weight

(£) {g) (&) ) (@ (g) weight | meat | consumed | gained(g) | FCR
0.00
TE 1280 | 2100 13520 1507 11385 [ 131 1027 | 946 | 1009 37.94 2.66
T6_ 1137 1620 12150 }22.83 i 6.0] 062 1026 1132 | 1009 9.13 £1.05
9 1w  |2790 {200 {3720 {o9m 599 1027 9wy | 1007 26.90 3.78
TEr {2580 12800 {4200 (4479 ju129 [102 035 992 | 1024 18.59 5.38
Ti2 | 1140 18.10 | 1850 556+
mean | 1480 12224 12904 (3889 (1027 [100 |26 |99 |iet4 23.24 5.72
sidv | 629 549 9.68 1206 1327 |o29 |oo1 |e3s |06 12.20 373
0.50
13 |5 1630 | 2650 | 2880 789 030 |02 | 1014 | 1011 13.19 7.66
Ts 1120 {2020 l3soo (3507 juest 166 |02 | 1103 | 1016 43.97 2.31
7 |20 (2120 1 30.50 61.4*
T3 | 1460 1870|2000 |28 1774  |omr |ox7 | 050 {1021 17.29 591
T15 [0 Pz180 [2300 [3035 (786 |ose 026 | 1048 | 1015 19.65 520
meun | 12.38 1964 [2700 [3583 9350 101|027 | 1048 | 1006 23.53 527
stdv | 200 221 6.29 1292 1334 |04 |01 |04z |04 £3.89 2.23
1.00
12 |3020 1s0e0 lseos [sa18 ji3re 134 |eas |omd | 1008 23.98 4.20
T4 | B40 2330 3306|3587 w000 |16t |e2s | wee 1023 21.71 471
18 | 1860 23.00 | 2885 | 153 085 |o026 | 1129 | 1017 9.95 10.22
TI0 [930 (2000 [3000 [3049 793 082 |02 |1034 {1003 11.19 9.07
T4 | 1240 1290 [ 1950 [2065 [543 051 |o26 [939 11msé 8.25 12.32
mean | 3892 2665 [3290 [3395 393 091 |oz6 [1017 1016 15.03 211
stdv | 695 1653 | 1282 | 12.56 |35 036 loo1 1072 1o0s 7.28 3.53

* not included in mean and stdy




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

and shoot values.

¥ planting) harvest j
fresh dry fresh dry fresh Besh Dy Dry Dry weight wib rat ]
weight | weight weight | weight weight weight weight weight {g) plant aﬂsp ) | survival
(&) (e (g} () roots {g) | shoot (g} | {g}shoot { (g} Roots | shed

Tooo

Tl 24,6 A0 S 220 44,5 134 9.2 104 2.3 .11 1K}
: T& 1302 210 13490 383 700 119.0 18.6 i3 1.2 0.40 100
¥ 870 150 1625 318 £1.5 490 175 143 2.0 0.64 100}

| TEHL T8.2 162 126.5 24 60 .5 153 71 .0 0.37 100

) Ti2 68.2 4.1 5.5 10.5 210 24.5 6.0 2.8 1.9 ng 100 -

.| mean | 920 14.1 1294 250 530 764 13.4 3.0 1.1 038 100

: stdw 238 4.9 52.1 HLG F1.3 358 5.5 0.3 1.1 022 - {

150

"I T3 1216 252 127.0 274 330 283.0 16.9 10.0 1.5 0.1 100

G T3 {054 226 900 24.1 475 315 12,3 M5 1.3 .07 1010

:L T7 134 152 46,0 11.6 225 23.5 3.9 24 3.3 14 00

1 T13 65.1 135 102.5 2.1 365 66,0 o4 129 .4 0,56 100

F_ T15 161 158 1.5 17.6 280 49.5 57 §0.0 (.9 Q.12 100

:Lmean £9.1 i34 B4 206 M7 33.7 0. 45.6 1.3 021 100

:r stdy 248 51 34 52 9.7 2337 4.5 19.2 12 .23 {

;

100

II 12 1633 2.4 2.0 33 0.0 0.0 {0 0.0 3.5 BE {

! T4 8.1 16.4 a1.5 18,9 50.5 47,0 11.3 59 1.3 .15 100
' T8 86.3 1E0 630 i4.9 20,0 450 5.7 5.3 2.4 ng 1{4)
' Ti8 T3 14.6 121.5 2.1 48.5 T80 128 943 0.0 .50 1{x)
ETM 812 16.8 240.5 48 9 g7.5 143.0 251 237 0.0 1.21 100
mean | 85,3 17.7 10649 263 42.9 2.0 11.1 9.3 1.5 0.62 &
4;L’rtd"'.-' 14,1 29 88.5 153 368 52.6 o4 3.3 1.6 {.54 45

g = negative prowth




Appendix 5. Planting fresh and dry

weight sub sampling.
plant
fresh plant dry
weight weight
{g} (e} % dw
) 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
3 102,64 19.8 0.19
9 103.98 21.1 0.20
10 105.4 22.8 0.22
mean 101.44 2101 0.21
stdv 2.35 1.38 0.01




Appendix 6, Replicate water use over the experiment.

Replicate Water Use (L)
SHHHHHHHHHHHE L
m
HIHHEHHEHEHEHE
0%
Rl 60 P15 | 16| 15§ 1G | 10§ 1D ¢ 3 7 2 Ll o
b 6 1S | W0 | 15 F Y| ] 1D ) i G ] 3 ] 1
R% 60 | E5 | MO | §5 F MG | EG LD f HGE 6 La 5 13 § k1
Rl 0 |Is| W |istio 1] 10]ic: TIW]| 6 11 | 10
K12 60 | 15| 0] 15 5 43| 1G] 0] 916G 3 c | 4 o |1
Sum G | TS| 0| TS LS50 | So ;50| 50: 19432 56 | 48
menn 60 | iS5 | WO { IS5 | 10| O f 10| G 4 9 4 il | 10
stdy (] 0 0 0 0 0 2 0 3 . 2 2 2
50 %
R} 60 |15 |10 LS| o] 3 8 8 |7
B5 1 | I3 {10 15| W10 0] 0] 3 B 5 § 3% 3 7
RY G0 |15 115 1DY 10 L] D] 4 1 ] 9 1
RI12 60 [ 13 (1D F 15 | 10 ] 1D} Q]| 1D ] 2 16 5 G| 7
R15 60 | 15 1S 10]| 4 q ] 121 8
Sum We | TS| S0 5| 5050 50| 50| ES | 43 § 29 : 31 | 44 | 36
menn 0 |15 (1015|1010 )] 10| 3 9 6 3 9 7
sty d 0 G [E] g ] 9 G 1 1 1 3 0
100%
L) 8 [ 151 1D 15 | i 10|10 2 g 6 11| 12
R4 60 |15 {10 3 15 | 18y 10 ¢ K| 10 | 5 L 9 9
B3 6) [ 13 {10815 | 1910 | W | 10 ] 2 7 4 My 1G
R18 66 [ 15 { 10 15 | 1D 100|180 2 & 4 13 { 10
Rl4 60 [ 15 ;1015 | WO 1D Q]| 10)] 9 11 7 15 | 1G
Sum O | T5 50 75 | 503 50| 50| 50|20 45 28 58 1 51
mean G0 (1S OFLS |1 I10] W] 1OD] 4 & 6 i2 | 10
stdy i O G ] H tH 0 G 3 2 1 2 i
* gyslem fak




Appendix C - 1, Fish fresh weight and dry weight at stocking and harvest; and post

culture fillet sample dry weight.
6/5/2003- 1 7/29/2003
stocking | - harvest
weight FW dry weighs | dry weight fish dry % dry
(g} weight fillet (g) body(g) weight (g) | weight
cage 1 63.5 89.7 6.9 18.5 25.4 28.3
54 06.1 6.6 18.4 25 26.0
43.9 131 10.1 26.1 36.2 27.6
51.5 115.1 8.9 21.4 30.3 26.3
57.5 108.3 3.9 21.3 30.2 27.9
56 57.2
&0 71.5
77.5 78.2
61.5 66.4
42.5
mean 56.79 90.39 .28 21.14 29.42 27.24
stdv 10.08 2449 t.48 3.13 4,56 1.01
cage 2 37 08.1 3 19.6 2756 28.1
64 82.3 6.6 16.4 23 27.9
44 132.8 10.3 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 21.2
52 62.8
54.5 40.1
52.5 71.4
63 72.1
rmean 52.65 82.52 7.86 20.02 27.88 28.10
stdv R.89 24.46 1.46 3.43 4.85 0.73
cage 3 60.5 123.1 9.2 24.3 33.5 27.2
62 87.8 5.6 17.2 23.8 27.1
38.5 91.1 7.1 15,2 22.3 24.5
60 75.7 & 12.6 18.6 4.6
46 106.3 8.5 21.1 29.6 27.8
45 101.4
60 133
60.5 1049
34 1159
51 33.07
mean, 55.75 99,227 7.48 18.08 25.56 26,24
stdv 6.36 23.47 1.33 4.66 5.95 1.59
CQOU 445 51.2 2.8 10.1 34 25.2
57 63 3.5 14.3 68.5 274
49 55.6 3.1 11.5 58.7 263
55.5 66.1 4.4 14.1 70.5 28
66 74.8 4.3 15 79.1 25.8




69 77.9

71.5 54.9

73.5 843

30 38.7

53 634
MEean 59.10 68.19 3.62 13.00 66.16 26.54
stlv 10.65 11.79 0.71 2.10 9,94 1.15

Appendix 2. Metal concentration of dry weight fish tissue samples post harvest.

Sample | Cu As Cd Hg
mekg... ke | ugks | ugkg

Cl1F1 16.0 2209 2995 637
Ci¥2 13.1 1479 2911 558
C1F3 22.0 3047 4035 411
ClF4 10.8 3t1 2521 333
C1FS5 20.0 2573 4150 453
mean 16.8 19240 | 33223 3324
stdv 3.9 9553 649.6 89.2
C2F1 7.9 255 2072 254
C2F2 8.7 115 1341 394
C2F3 5.1 716 1135 244
C2F4 4.5 78 520 331
C2IF5 14.2 570 832 288
mean 7.7 366.9 1184.0 302.1
stdy 3.5 273.1 525.4 54.9
C3F1 5.2 127 1148 262
C3F2 4.8 162 1338 315
C3F3 8.2 729 1491 279
C3F4 3.1 332 2181 210
C3F5 5.0 562 3450 228
nean 5.3 4223 1921.8 258.8
stdv 1.6 237.1 839.7 37.3
UIF] 3.5 462 2381 274
UIF2 4.2 232 264 195
U1F3 6.9 1300 1733 255
U1F4 10.7 1412 2596 265
{J1¥F5 7.0 1012 1644 232
mean 6.5 §33.3 1887.5 244.5
stdv 2.5 462.8 649.4 28.3




Manutec

SaAZEN AT SR TL0TT

PART 1
ANALYSIS %WIW
Nitragen (N} as Nirate B2
Nitragsn {N} as Ammanium 14
TOTAL NITROGEN (M} 7.8
Phospharus (P} as Waer Soluble 3.1
TOTAL PHOSPHORUS (P} 3.1
Potassiym {K) as Nitrafe 8.2
TOTAL POTASSIUM () 132
Sulphur (S) as Sulphates 45
Magesiom {Mp) as Sulphals 35

s10# (Fo} 25 Chelats 034
Manganese (Ma} as Sulphate  0.00
Zine {7n) as Suiphata 0.04

Copper (Cu} as Sulphate .03
Boron (B} as Sodium Borate 0.003
Molyidenu (Mo) as Molybdsie 8001

Appendix P - 1. Manutec hydroponic nutrient composition

PART 2

ANALYSIS %WW
Laeliam {Ca) as Nitrale 180
Nitrogen {N) as Nitrale 155

CONCENTRATION OF THE DILUTED
SOLUTION WHEN 2 PARTS DISSOLVED
AT RECOMMENSES RATES
ELEMENT CONCENTRAFION (PPM}
TOTAL NITROGEN (N 215.0
TOTAL PHOSPHORUS (P} 37.0

TOTAL POTASSIUM (K} 2189
Caloium (Ca} 152.¢
Sulphr (S) 540
Magresiam (M) 423
beon {Fe} 408
Manganase {dn} 0.8
Zint {2} 048
Copper (Ou) 238
faron (B} .01
Molybdenum (Mo) f412

NOTE: PPM = PARTS PER MALION
PPN 2 % 1 10,008



Appendix 2. Electrochemical water quality (Trial A)

12.09.01 26.09.01
DO | DS tmp DO | TDS tmp
plant [mgL" [mgl-1 {pH 1°C | plant mgL! [mgl-l ipH :°C
1 597 053] 666 23,5 1 5.86 1100 ¢ 6.57 264
2 6.0:5 Q17| 654 | 243 2 5.87 1044 | 6.53 27
3 6.01 1063 | 669 | 219 3 5.88 E131 | 6.15 26.6
4 6.1 921 | 6.56 | 24.1 4 5.69 1008 6.1 26.8
5 6.01 943 | 6.46 | 244 5 5.56 1033 | 8.17 27.1
& 5.04 906 | 6.65 | 23.6 6 5.89 1209 | 6.48 264
7 .03 D58 | 55| 242 T 5.67 1162 | 6.28 26.8
L .02 1014 | 6.59 24 2 563 1264 | 6.31 268
9 6 1030 | 683 | 24.1 9 5.6 1219 6.2 264
10 5.94 1031 | 652 | 24.5 19 5.78 1213 | 6.36 27
i1 5.98 P67 | 699 | 233 it 5.6 1510 | 6.97 26.2
12 B 1094 | 673 | 237 12 6.7 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 | 239 14 5.49 1465 | 6.75 26,6
15 5.9 1056 | 6.67 | 24.4 15 572 1413 | 6.78 26.9
0 5,75 963 | 693 | 23.1 0 571 0832 | 6.25 251
10.10.01 24.10.G1
DO mg | TDS tmp DO | 1DS
plant | L' mgh-l |[pH [C plant mgl' [mel-] [pH |[topC
1 5.17 45 114§ 27.6 ! 5.09 1530 | .77 284
2 4.98 1144 | 7391 275 2 5.05 1640 | 7.04 283
3 5,79 1213 | 7.25 | 268 3 4,59 1530 | 7.65 28.7
4 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
& 547 1431 | 7.31 | 272 6 4.82 1860 7.5 28.5
7 52 1432 | 746 | 273 7 490 1930 | 7.86 28.2
8 4.83 1560 | 7.54 | 274 8 4.87 1760 | 7.87 28.7
g 487 1472 7431 273 g 4,63 2030 | .77 28.6
G 4.7 1469 | 7321 27.5 H| 482 1860 7.8 28.9
il 5.24 2010 | 7.68 27 i1 4,08 310 | R.O4 207
k2 5.18 1880 ¢ 7581 27.1 12 533 2630 | R.O3 282
13 5.1 1660 | 763 1 277 13 4.85% 1890 8.1 28.5
14 4,97 OS50 | 763 @ 271 4 4.99 340 | 7946 284
15 4.83 1860 | 7.65 ¢ 27.5 I5 5.02 2800 719 28.6
0 584 040 t 538 27.6 0 5,71 G983 | 6.25 251




Appendix 3. Electrochemical water quality (Trnal C)

Date

27162003
27162003
271612003
27/6/2003
A THBI20G3
211612003
271612003
271612003
271612003
271612003
27/8/2663
27162003
271612003
271612003
271612003
11/7/2003
14/7/2003
14772003
14712003
144772003
144772003
141712003
144712003
147712063
11712003
111712003
14712003
14/7/2003
11772003
147772003
271712003
271112003
271712063
27712003
271712003
271112003
271112003
271712003
27{7/2003
27112003
2712003
2712003
217712003
272603
27/7/2003

9/8/2003

9/8/2003

freat-
rep

0-1
0-2
0-3
0-4
0-5
160-1
100-2
100-3
1004
100-5
50-1
50-2

50-4
50-5
0-1
0-2

0-4

0-5

1601
160-2
100-3
100-4
160-5

100-1
100-2
100-3
1004
100-5
50-1
50-2
50-3
50-4
50-5
8-1
-2

Time

14:25:21
14:28:46
14:32:14
14:33:44
14:36:51
14:26:09
14:30:22
44:31:20
14:33:01
14:35:21
14:27:02
14:29:37
14.27.52
14:36:03
14:34:38
12:51:.08
12:54:12
12:56:57
125817
13:01:19
12:51:57
12:65:37
12:56:.17
12:57:36
12:50:44
12:52:43
12:54.56
12:53:30
13:00:31
12:59:02
15:28:32
15:31:48
15:35:02
15:36:31
15:39:38
15:29:15
15:33:24
15:34:19
15:35:47
15:38:12
15:30:03
15:32:33
15:30:52
15:38:54
16:37.21
13:35:13
13:38:27

Qxy

6.2
6.32
5.78
5,06
5.84
6.67
6.23
613
5.87
5.42
6.59
6.01
5.83
5.714
5.63
6.58
7.03
6.78
6.87
6.67
7.02
7.05
6.79
7.01

6.6
6.82
6.79

7.3
6.41
6.82
8.24
8.15
$.14
8.27
7.52
8.41
7.51
7.88
8.14

7.6
B.42
8.39
8.21
7.44
7.93
6.14
6.67

DS

1160
1187
1268
1267
1197
2846
3220
3320
3020

3710

2360
2030
2280
2340
2310
1216
1192
1194
1241
1275
2840
3240
3180
2920
3580
2310
1860
2220
2270
2250
1359
1318
1342
1385
1426
33840
4310
3510
3240
3950
2570
2070
2450
2500
2460

748
1464

pH

8.72
7.38
7.3%
7.18
7.26
7.09
7.36
7.53
7.26
7.36
7.28
7.31
7.42
7.35
1.23
4.28
4.61
4.36
457
412
4.52
4.32
4.1

4.4
4,74
4.47
462
467
4,69
4.61
742

79
7.86

7.9
7.63
7.51
765
7.95
7.69
7.92
763
7.85
1.78
7.99
7.87
7.68
8.09

Temp

18.4
18.1
18.3
18.1
9.4
17.9
18.6
185
18.2
18.9
17.7
18.3
18.1
19.2
18.6
20.2
20.1
203
20.2
21.2
19.8
20.7
20.6
20.2
20.7
18.4
20.3
199

21
20.4
11.9
12.4
125
12.4
14.3
11.7
3.4
12.8
12.3
13.7
11.6
12.6
12.1
14.1
13.1
22.3

22



9/8/2003
9/8/2003
9/8/2003
5/8/2003
9/8/2003
9/8/2003
9/8/2003
S/8/2003
9/8/2003
8/8/2003
B/8/2003
8/8/20603
9/8/2003

0-3

0-5
160-1
100-2
160-3
100-4
100-5
50-1
50-2
50-3
50-4
50-5

13:41:14
13:42:37
13:45:36
13:36:00
13:39:44
13:40:29
13:41:54
13:44.09
13:36:48
13:39:08
13:37:39
13:44:54
13:43:26

6.3G
6.12
6.42
6.67
6.58
6.13
6.54
6.05
6.31
6.38

6.5
597
6.53

1415
1530
1530

4000
3610
4350
2900
2280
2740
2740
2660

8.14
8.11
7.89

7.8
7.91
8.19
7.98
8.11
793
8.04
8.07
B.11
8.08

22.2

22
23.3
21.9
228
22.6

22.7
217
221
21.9
22.9
224
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