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The aim of this study was to investigate the range of influence of aquaculture activities in fish cage farms located on
the southern coast of Korea (Farm A and B in Hadong, Farm C in Tongyoung, and Farm D in Geoje) by analyzing
the distribution and characteristics of polychaete communities. Farm A and B showed remarkably high aquaculture
intensity, and as a result, the polychaete communities near the farms were heavily polluted. However, there was a
difference in the polychaete communities at a distance greater than 30 m from farm A and B, which may be due to
topographical differences. The effect of the aquaculture activity of Farm C was only observed below the farm, how-
ever, the influence of aquaculture activities Farm D was maintained over a relatively long distance. According to the
results of this study, the effect of the fish cage culture was mainly influenced by factors related to the production of
fish, such as the stocking amount and the amount of food supply. Moreover, the distance at which the influence of
aquaculture activity was observed was found to be closely related to the topographical characteristics and flow veloc-
ity around the farms.
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Fig. 1. Study area and stations of the fish cage farms. a, Farm A and B located in Hadong; b, Farm C located in Tongyoung and farm D
located in Geoje; Farm A was irradiated at 0 m, 5 m, 15 m, 30 m, 60 m, 120 m, control station, and farm B-D were irradiated at 0 m, 10 m,

30 m, 60 m, 120 m, 240 m, control station.
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(a) Farm Aand B
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Fig. 2. Bathymetry and topographical section of the fish cage farms. a, Farm A and B located in Hadong; b, Farm C located in Tongyoung;

¢, Farm D located in Geoje.
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Table 1. Explanation of study area for each fish cage farms and overview of aquaculture activities

Farm A Farm B Farm C Farm D
Distance 0, 5, 15, 30, 60, 120, control 0, 10, 30, 60, 120, 240, control
Study area Hadong Hadong Tongyoung Geoje
Flow rate (cm/s) In Out In Out In Out In Out
Surface 2.6 18.2 43 14.5 2.3 5.9 4.0 12.7
Bottom 3.9 10.7 1.7 12.9 3.3 5.3 7.3 13.1
Topography Valley type Weak slope type Weak slope type Steep slope type
Area (ha) 2 5.8 22 5
Cage number 34 108 4 67
Fish species Chelon haematocheilus C. haematocheilus  C. haematocheilus Pagrus major
Type of pellet Extruded Extruded Extruded Raw fish
Stocking amount (million) 4.8 7.83 1.84 0.58
Feed amount (kg/cage/month) 7,247 6,130 4,850 6,586
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Table 2. Bottom water temperature (Temp), salinity (Sal), dissolved oxygen (DO) and sediment total organic carbon (TOC), total nitrogen
(TN), acid volatile sulfide (AVS), ignition loss (IL) according to distance from the fish cage farms

Station Distance Depth Temp Sal DO TOC TN AVS IL
(m) (m) (°C) (psu) (mgL") (mgg") (mgg") (mgg’) (%)
Farm A 0 5.0 14.4 33.3 8.17 28.40 3.90 0.38 8.23
5 5.0 nd nd nd 16.70 1.90 0.90 6.84
15 5.0 nd nd nd 19.80 2.40 0.19 6.99
30 5.0 155 33.3 8.47 16.95 1.95 0.40 6.88
60 5.0 15.0 333 8.43 16.40 1.70 1.11 6.83
120 5.0 15.3 33.3 8.60 16.35 1.60 0.92 6.83
e Cone 080 144 0382 845 175 220 010 668
Farm B 0 125 19.9 32.8 6.81 27.05 4.10 1.024 9.14
10 11.6 nd nd nd 16.55 2.20 0.777 9.28
30 10.2 nd nd nd 19.05 2.50 0.955 9.70
60 7.7 nd nd nd 15.40 2.00 0.174 9.09
120 5.8 nd nd nd 14.40 1.80 0.135 8.84
240 6 nd nd nd 15.70 1.95 0.037 8.46
e Cone A e %2 899 1588 19 0072 866
Farm C 0 8.9 14.2 34.4 8.73 26.55 4.15 0.706 8.60
10 9.8 nd nd nd 25.60 3.85 0.348 8.02
30 8.7 nd nd nd 17.45 2.55 0.052 8.26
60 8.8 nd nd nd 22.80 3.55 0.090 8.10
120 9.3 nd nd nd 16.20 2.25 0.008 8.57
240 10.0 nd nd nd 15.20 2.15 0.002 8.51
e cone 105 142 344 862 1575 230 0003 549
Farm D 0 16.0 145 34.3 8.06 26.05 4.25 0.078 6.17
10 25.8 nd nd nd 19.70 2.80 0.491 9.86
30 26.7 nd nd nd 19.95 2.85 0.128 10.05
60 26.0 nd nd nd 19.75 2.75 0.057 9.99
120 26.0 nd nd nd 19.75 2.70 0.008 8.72
240 25.0 nd nd nd 18.50 2.65 0.002 9.21
con. 24.0 14.1 34.4 7.97 17.50 2.45 0.003 9.23

con., Control; nd, Not detected.



602 M - A - AR - A9 Y

, & sEoA & UER S AU &3
Y72 F(0l8t 115%); 715 2, 77]&9 s =29
o] AE RAE k= F(Ol8F 2715F); 1F 3, HluLH
2 f7lE oA 2 e R S8k (018 3159,
IFd,AdA s P ISt s w2 He e
SAAY =2 7= FrollM E8sl= SOl 415F).

ZF e el &k Foll et e wEaataeh 9|
o} 7ke] W 9l AAGol ek S LSk tH =
Yaakrakd 314] 2020-15). BHIE 0-100 S0l A AF2E]
], 025+ 2 A 41318 < (heavily or extremely polluted, H/P),
26-50= 2% 3l Y (moderately polluted, M/P), 51-70-2 2%
27|89 (slightly polluted, S/P), 71-100-> A4 3| <] (normal)
& ejulat}.

X 01A7EE R7IE &

47l 4A1e) A5 27 544 Table 201 LEFH S

o} A o] A& 4ol 141 19.9°C (4 15.6+2.1°C),
& 55324344 psu (Ht 33.6+0.7 psu), F=A L E
6.59-8.73 mg/L (FF 8.08 +0.72 mg/L)<] ¥ 2] $ItH Table 2).
AFsf o] fASAEAL oFARHZ 2lo]7) Hlon, 7+
AVl A o] A A Ao] = A gt

-2 TOCE 14402840 mg/g (B 19.15+£4.07
mg/g), TN 1.60-4.25 mg/g (Bt 2.62+0.80 mg/g), AVS
L 0.002-1.110 mg/g (B3t 0.327+0.337 mg/g), [L-S 5.49—
10.05% (B 8.26 + 1.20%)°] $ITHTable 2). E|H&9] 47| &
Fow AHEA o= GFAA o (0 m)oll A =AAL, FAE oA
Holx HHollA @erow, £35] TOC, TN, AVSE = of|A] o] 2
3t 7o I8 th(Table 2, Fig. 3a-3d). 18y A1 C

W =60 m oA F715 =7 Al ST, oA
2 FAlA] 60 mof| YA g ok oFAARe] T Al A’
o7 getEh

MM 2ROl B4, JHle

%“4 A M= F 525t R A E o, A=
+12 8917Hiﬂ/m23-1u} OFAIA} BE £ 9450 tp 27} 238
ﬂ ou, A4 Bt 8 7307HX1]/m23"i“+ FA CollM=
% 9959 B}Evﬂ Edstelon], MAla= Bt 2,67671A)/
ngaq. OFAlZ} DX & 112?,] 57t Ho 5,753 74 A)/m?
o Yr g EHsIqrt
7} FAVoA ol AA R EPETErQJ =4 T 2 A
HIFE Fig. 40 e Qlet. oA A oAl ol A o] AE A
27F HolAeg S S718kSAL 7H A= Aaskgleh &
5] 30 m oA A A5 th(Fig. 4a). FA17 BolA &
A T A SHFES FAY AL FAFSE AL, S5

Aefsrs mIx|4

’l

0.0

10.0

5.0

IL (%)

0.0

Distance (m)

Fig. 3. Variations of total organic carbon (TOC), total nitrogen
(TN), acid volatile sulfide (AVS) and ignition loss (IL) in surface
sediment along the distance from the fish cage farms.
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Table 3. Univariate indices of polychaete communities along the distance from the fish cage farms

Distance (m)

0 5 15 30 60 120 con. Total
No. of species (spp./0.1 m?) 12 12 12 20 16 18 35 52
Farm A Density (ind./m?) 36,130 23,790 25570 2,130 670 440 1,510 12,891
H 0.1 0.2 0.2 1.5 1.9 23 29 -
J 0.0 0.1 0.1 0.5 0.7 0.8 0.8 -
Distance (m)
0 10 30 60 120 240 con. Total
No. of species (spp./0.1 m?) 25 17 37 65 49 43 47 94
Farm B Density (ind./m?) 36,090 9,090 2,050 4,740 2,790 2,600 3,750 8,730
H 0.3 0.6 29 33 3.3 3.1 29 -
J 0.1 0.2 0.8 0.8 0.9 0.8 0.7 -
No. of species (spp./0.1 m?) 15 36 42 42 44 41 46 99
Farm G Density (ind./m?) 1,300 1,750 4,880 2,940 3,330 2,170 2,360 2,676
H 2.0 26 27 2.7 25 3.2 3.2 -
J 0.7 0.7 0.7 0.7 0.7 0.9 0.8 -
No. of species (spp./0.1 m?) 44 56 46 62 69 47 56 112
Earm D Density (ind./m?) 4,940 6,610 5,200 8,770 6,600 4,620 3,530 5,753
H 2.6 27 27 24 2.8 27 3.0 -
J 0.7 0.7 0.7 0.6 0.7 0.7 0.7 -

H’, Shannon diversity index; J°, Pielou’s evenness index; con., Control.

e At OR oS Jlo Beheh teh] A A WA ZIRbo] BT FAAE F47)8 ZHerhs S4o] glc. o
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ol 4 30 m o] F:2) 217 == Aol 7 UYUTF. ol B GFA AT al. (2007)2] TS 2ol AT FA el TIF AT
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