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Fig. 1 Location of study area (a) and sampling stations (b)
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Fig. 2 Spatial variability of Aquaculture-derived Organic Matter (AOM) sedimentation rate in Sansha Bay
Under the conditions of feeding pellet feed (hollow dot) and raw fishes (solid dot), the relationship between AOM

sedimentation rate and sampling location could be shown as the equations y=yo+a(x+b)? and y=yo+ae b
where Yy is the sedimentation rate of AOM, X is the distance, and Yo, a and b are constants.
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Fig. 3 Spatial variability of particulate organic matter (POM), particulate organic carbon (POC),
particulate nitrogen (PN) and total phosphorus (TP) fluxes in Sansha Bay
Under the condition of feeding pellet feed (hollow dot) and raw fishes (solid dot), the relationship between POC,
PN and TP fluxes and spatial extent could be shown as the equations y=yp+a(x+b)* and y=yo+ae’bx, respectively, where y
represents POC, PN and TP fluxes, X represents the distance from the culture cages, and Yo, @ and b are constants. The relationship
between POM flux and sampling location under the circumstance of feeding pellet feed could not be fitted.



714 Hh K R #5127 %

23 POC. PNFITP REWZTHER

TE =V N, R KR AOM 1 POC,
PN Hl TP 9 & i s TR ORI (DR}, D 25 FAE
A SRR TP B — (B 4) . FE R K EE
BLIRA T, AOM H POC., PN Fl TP &0 %1N

T ) PR A ) bl R vk P R T R R R,
POM, POC. PN Fil TP {1 & 35 52 B 25 57 51
MIF 0~100 m YL N R FE . 100~200 m 3 Bl P9 7
1o 23 (RS fh R 34 o A ] R JSURE DRI, 57 5 1)
#is POM, POC, PN FlI TP JTF&# 051K
(29.60+7.28) g/(m*-d) . (6.27+1.26) g/(m*-d). (0.76+
0.13) g/(m* d)F1(0.47+0.10) g/(m*-d), & 100 m &b
TR 40 ) F [ %5(20.65+4.67) g/(m?+d) . (4.04+
0.90) g/(m*-d) . (0.43+0.11) g/(m*-d) Fl (0.25+
0.06) g/(m’-d). FEIAME VKR, 4528073 1] 24

xk1 ZWEERYRNEBEETEERKQNHN PE
Tab. 1 P values for the spatial difference test of
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Fig. 4 Spatial variability of particulate organic carbon (POC), particulate nitrogen (PN)
and total phosphorus (TP) contents in AOM in Sansha Bay
Under the conditions of feeding pellet feed (open circle) and raw fishes (solid circle), the relationship between POC,

PN and TP content in AOM and sampling location could be shown as the equation y=yo+ae ™, where y represents POC,

PN and TP contents, X represents the distance from the culture cages, Yo, a and b are constants. The relationship between PN
contents and sampling location under the circumstance of feeding pellet feed could not be fitted.
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Tab.3 C/N. C/P and N/P of aquaculture-derived organic

matters on different sampling sites in Sansha Bay
n=4; Xx+SD

S 47 index

station C/N c/p N/P
3.72+0.39°
4.05+0.11°
4.04+0.25
3.79+0.12°
3.80+0.14°
3.46+0.33°
3.34+0.38°
5.38+0.33"
6.51£0.51°
6.56%0.65"
8.21+0.90°
6.20+0.69°

T2 Y
feed style

UKL ek
pellet feed

35.58+4.08"
41.56+3.21°
41.09+1.52°
42.44+1.34°
41.64+3.53°
42.1542.16°
29.35+3.42°
47.14+1.95°
51.48+0.52°
51.62+1.74
57.90+5.64°
51.67+1.87°

9.57+0.66°
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11.21+0.69°
10.98+1.12°
12.27+1.37*
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8.76+0.23"
7.94+0.59°
7.94+0.98°
7.07+0.51°
8.42+1.04°

it gt

1
2
3
4
5
6
1
raw fishes 2
3
4
5
6

TE: ARk b bR 3 7m 4 8] 7 75 .2 22 57 (P<0.05).

Note: Different superscript letters indicate significant differences
(P<0.05) by a post hoc test (Behrens-Fisher test) with Bonferroni
correction.
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Vi A FE 08 TP L K IR i 18.48 g/(m?- )Y,
Ik A U R R A AR R0 K R K TR N
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RET AOM YL R A R WA VI B =22 P B R 349 0
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Sedimentation characteristics of aquaculture-derived organic matter
from a large yellow croaker (Larimichthys crocea) cage farm in Sansha
Bay

HUANG Weigiang" % JI Weiwei', FU Jing', MA Zengling?, ZHOU Jin'

1. East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China;
2. College of Life and Environment, Wenzhou University, Wenzhou 325035, China

Abstract: To clarify the sedimentation characteristics of aquaculture-derived organic matter (AOM) from a large
yellow croaker (Larimichthys crocea) cage farm in Sansha Bay, AOM samples in a sampling gradient (0-200 m
away from the culture cage) were collected with sedimentation traps under two typical feeding conditions (com-
mercial feed and raw fish). These samples were used to analyze sedimentation rate, particle organic matter (POM:
particulate organic matter; POC: particulate organic carbon; PN: particulate nitrogen; TP: total phosphorus) fluxes,
and their spatial expansion in this study. The sedimentation rate of AOM was (563.66+119.18) g/(m*-d) when
commercial pellets were used as feed, which was significantly higher than that when raw fish was used. Particulate
organic matter (POM), POC, PN, and TP fluxes were much higher when using commercial feed than raw fish, at
(27.25+2.43) g/(m*-d), (6.03+0.58) g/(m*-d), (0.66+0.06) g/(m*-d), and (0.39+0.04) g/(m*-d) in the former ex-
perimental condition, and at (13.04+1.62) g/(m*-d), (3.57+0.45) g/(m*-d), (0.51£0.06) g/(m*-d), and (0.22+
0.04) g/(m*-d) in the latter situation, respectively. Particle organic matter fluxes and AOM sedimentation rates
showed decreasing tendencies from 0—100 m away from the fish cage, with a particularly strong decline in the raw
fish treatment. The percentage of particle organic matter in AOM also exhibited spatial variability, declining in the
region from the fish cages to 50 m downstream. In summary, the environmental effects of a cage farm in Sansha
Bay were much remarked when commercial pellets were used as feed. Environmental impacts derived from using
both commercial pellets and raw fish were restricted to an area 50—100 m away from fish cages. The occurrence of
conspicuous environmental impacts due to using commercial feeds was associated with a greater AOM sedimenta-
tion rate, and thus, studies on restricted feeding and on the efficiency of fish feed are essential to alleviate the
negative impacts of aquaculture in the area.

Key words: Sansha Bay; cage farm; aquaculture-derived organic matter; sedimentation rate; spatial extent
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