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Tab.1 Diffusive fluxes of the irons across the water-sediment interfaces in hybrid snakehead enclosures
B ey A 2k g SKE% (jif) o0/% dc/dz/ Dy/ Dy F/
ions peepers fitted equation water ratio bulk density [mg/(L-cm)] [10°/(cm-s)] [10°%/(cm-s)] [mg/(m-d)]
NH,-N P1 C=0.5052+0.1602’+0.004z’ 0.999 49.93+2.26 0.17+0.01  94.05+0.51 0.537 19.8 17.51 76.432
P2 (C=0.722z+0.2527°+0.009Z 0.989 51.18+1.64 0.14+0.02 94.78+0.78 0.772 19.8 17.79 111.631
P3  (C=1.444z+0.1282°+0.011Z 0.990 49.65+1.05 0.16+0.01  94.20+0.61 1.450 19.8 17.57 209.835
NOs5 -N Pl C=-0.042z-0.0022>+0.0002" 0.747 49.93+2.26 0.17+0.01  94.05+0.51 —0.042 19 16.81 —5.768
P2 C=-0.096z+0.0092-0.0002" 0.823 51.18+1.64 0.14+0.02 94.78+0.78 —0.094 19 17.07 —13.049
P3  C=-0.090z+0.0052-0.000z° 0.820 49.65+1.05 0.16+0.01  94.20+0.61 —0.090 19 16.86 -12.272
NO, -N Pl C=0.005z+0.000z>-0.000z"  0.881 49.93+2.26 0.17+0.01  94.05+0.51 0.005 19.1 16.89 0.623
P2 (C=0.003z-0.000z"-0.0007’ 0.869 51.18+1.64 0.14+0.02 94.78+0.78 0.002 19.1 17.16 0.413
P3  (C=0.004z-0.000z"+0.000Z 0.743  49.65+1.05 0.16+0.01  94.20+0.61 0.004 19.1 16.95 0.527
PO, -P P1  C=0.0582-0.0087*+0.000Z 0.884 49.93+2.26 0.17+0.01  94.05+0.51 0.056 6.12 5.41 2.479
P2 (C=0.037z-0.0062"+0.000Z 0.879 51.18+1.64 0.14+0.02  94.78+0.78 0.036 6.12 5.50 1.603
P3  (C=0.030z-0.0057*+0.000Z 0.756 49.65+1.05 0.16+0.01  94.20+0.61 0.029 6.12 5.43 1.283
S0,-S Pl C=-15.102z+1.24577-0.0347° 0.890 49.93+2.26 0.17+0.01  94.05+0.51 —14.854 10.7 9.46 —1142.403
P2 C=-13.7462+1.0952°-0.0277° 0.883 51.18+1.64 0.14+0.02 94.78+0.78 —13.528 10.7 9.61 —-1056.637
P3  C=-14.7502+0.94727-0.020Z° 0.914 49.65+1.05 0.16+0.01  94.20+0.61 —14.561 10.7 9.49 -1123.430
Fe** Pl C=0.000z+0.0002"-0.000Z 0.688 49.93+2.26 0.17+0.01  94.05+0.51 0.000 7.19 6.36 0.001 48
P2 C=0.000z-0.000z*+0.000Z 0.676 51.18+1.64 0.14+0.02 94.78+0.78 0.000 7.19 6.46 0.001 32
P3 C=0.000z-0.000z’+0.000zZ’ 0.695 49.65+1.05 0.16+0.01 94.20+0.61 0.000 7.19 6.38 0.001 51

e FARE. REMALE P EAREZERR, BASn=4. P. PeeperSZinfl; R A MLMIAREL: 0o VIRMIALBREE; dC/dz. VI
(Y BGK P S IR IERR L s Dy B IR ERAE TR RE R AR BUR B D, I8 T WIS M 5 S br o T3 BUR B FoOEFRERI S
A HE
Notes: water ratio, bulk density and porosity were presented by mean + SD, n = 4. P. Peeper; R’. goodness-of-fit index; ¢,. porosity; dC/dz. concentration
gradient of the ions in sediment porewater; D,. ideal diffusion coefficient; D,. practical diffusion coefficient; F. diffusive rates on the water-sediment
interfaces
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Fig. 1 Variations in concentration of the ions as function of depth in hybrid snakehead enclosures
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Fig. 2 PCA analysis the physicochemical property of the samples in various depth
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Vertical distribution of the ions in
overlying and interstitial waters and their diffusion fluxes in
intensive hybrid snakehead aquaculture enclosures

WEINan', LUBin"?, YU Deguang'®, XIEJun', WANG Guangjun', CHEN Chengxun’

(1. Key Laboratory of Tropical & Subtropical Fishery Resource Application & Cultivation, Ministry of Agriculture,
Pearl River Fisheries Research Institute, Chinese Academy of Fishery Science, Guangzhou 510380, China,
2. Tianjin Agricultural University, Tianjin 300384, China)

Abstract: Intact overlying water and interstitial water in sediments were collected by Peeper devices from
intensive hybrid snakehead (Channa maculata?xC. argusd) aquaculture enclosures in Nansha District,
Guangzhou. The concentration of NH,"-N, NO; -N, NO, -N, PO,*-P, SO,*-S and Fe*" were measured by
miniaturised photometrical method using a microplate reader. All measured ions showed strong vertical
distribution patterns, and the depth related samples were divided into three groups, overlying water group, surface
layer sediment group (water-sediment interface group) and lower layer sediment group with distinct differences.
Diffusion fluxes of the ions were calculated by the Fick's First Law. NH,-N, NO, -N, PO,-P and Fe’" were
released from the sediment to overlying water, while NO; -N and SO, -S in the overlying water were absorbed
into the sediment. Among them, NH,-N and SO,” -S have much higher exchange fluxes than the other ions
relatively. And NH,"-N was the main endogenous pollution ions in the hybrid snakehead aquaculture enclosures
with the diffusion fluxes of 76.432, 111.631 and 209.835 mg/(m*-d) respectively.

Key words: Channa maculata$xChanna argus3'; ions; vertical distribution; interstitial water; overlying water
higher
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