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Abstract : The recovery of the sedimentary environment around a fallowing shellfish farm during its rest period after 20 years of long-running operation,
was explored in Tongyeong Bay of Korea. Seasonal survey on macrobenthos community was conducted from July 2016 to September 2018 at five
stations, which included the fallowing shellfish farm after 20-year operation (FF), a newly installed shellfish farm (NF), a shellfish farm for comparison
around the closed shellfish farm (CF), and control stations with no farming activities (Conl, Con2). The total number of species and the density of
macrobenthos were higher at the shellfish farm stations than the non-shellfish farm station, and their seasonal changes were significant. The dominant
species at the shellfish farm stations was Capitella capitata while Paraprionospio patiens was dominant at the non-shellfish farm stations. The two
dominant species were potential organic contamination indicators usually inhabiting the areas with dense organic matter. This suggests that the overall
survey area was highly polluted with organic matters. Multivariate analysis showed that the macrobenthic community of CF changed to a level similar to
that of Conl immediately after the investigation, but not to a state above the Conl level. Furthermore, the changes in NF were not significant when

compared to those in CF.
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13 ARRE L Qlom, FA7] AP A A3t
S 718l 3 th(Black et al., 2008; Carroll et al., 2003;
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Fig. 1. Sampling station in the shellfish farms and reference sites (FF: fallowing farm, NF: new farm, CF: comparable farm,

Conl: control 1, Con2: control 2).
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Table 1. Procedure for the determination of benthic quality

grade using TOC and BHI

Point
Indices

TOC

1 2 3 4

<10.00 10.01-17.00 17.01-25.00 25.01<

BHI 71< 51~70 26-50 <25

Point sum. 2-3 4-5 6-7 8

Benthic quality
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Fig. 2. Comparison of changes in environmental characteristics of surface sediment after shellfish farm relocation. (a) TOC,

(b) IL, (c¢) AVS, (d) COD (S: Spring, S’:

summer, F: Fall, W: winter).

al(1993)8] APl A= FA g A 7159 A A5 078 mg/g Rt otk 71E AR #d ATA G e
7] 91§ st E S ARSI AL, SHe WG ol F&st Wlae] BokS ), A e o] HASRAE S g dbA A
&, ATt oltsiekae] wEk Teja Akstskd ey wbH o R FEs] e de AEsith
F71%e] dge Wl gAEE Aow Utk B 24 dele] s Aol BAE HA% 54 A
A7 PH NFS Aol Y 4N A5 f71% F AN Y ZHOR TrEe] $HBE JFS I
bl Ao AVSZF WA 2 bl AAckSim et al,  QSFQTH The:, FAGA AT v Ge] FHE Mo =
2020, e gEAw Sk gasts VL fASREh olAe
Aol S5 F71E oF WFE 7S AgE ARl X AT g 54, 5 AA5H s
FAAe) ghat waalgieh MFAE AL FE, Conl, Co2 &= WAREET, A7) AW AR B FAF
o TOCQLY~350mggrs o145 7hutabe] 8k Wf 4 WHE, R £ aPm ole) HER 9 AP T
7‘“’] WA (6.0mg/g) Wt B3] okom, a4, Apent o] ats o] AS HA R 353 e Foll FEFE A
FokAl A o9 EHZXJXJ(178~184mg/g) Ho% =9kt 3 Y= Aoz AT
(Park et al., 2017). 217 52 NF, CF2] TOC(26.6 ~45.0 mg/g)
ERE 7heRt S FAE6.7~10.55 mg/p) Rt AL, Abvint o 3.2 MMHREF TE S YE X4
2174(16.95 ~25.05 mg/g) .o} 35 Sk Th(Park et al.,, 2017). AVS+ AT Aol F83 EF HHF F54E FFE 3+
Al Ae] el B glo] AFA oA AEE FE(0.05  ~ 1942 F/0.05m', NFE= 141 ~2243 2/0.051m7, CFX= 242 ~ 2245 &
~1.22mg/g)7} 7FEuko|n} 1, 2FkRke] AVS FE(0.00~  /0.05m’, Conl< 2+1 ~18+1 ¥7/0.05m’, Con2T 741 ~26+£3 5/0.05m’
Table 2. Environmental characteristics of surface sediment at each station
Variable FF NF CF Conl Con2
Avg. 29.19 34.04 33.08 28.54 23.69
Toc Stdev. 3.03 4.74 4.04 2.26 0.94
Avg. 9.99 11.18 11.16 9.91 9.45
t Stdev. 0.71 0.55 0.71 0.55 0.56
Avg. 0.38 0.68 0.69 0.31 0.19
AVS
Stdev. 0.21 0.22 0.28 0.16 0.11
Avg. 35.16 39.44 35.52 35.09 28.79
COD
Stdev. 423 3.88 4.63 4.64 3.28
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Fig. 3. Number of species in shellfish farm and reference stations. (a) FF, (b) NF, (¢) CF, (d) Conl, Con2.
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BHI 27 31 19 7 11 8 16 12 17 25 30 43 11 26 33 32 7
FF TOC | 3500 24.80 31.75 2750 3225 3265|3120 2775 2865 29.75 2735 2475 2640 3040 2725 3260 26.20
Level 3 3 4 4 4 4 4 4 4 4 3 3 4 3 3 3 4
BHI 33 25 26 25 5 13 7 7 10 21 34 28 12 33 23 21 7
NF TOC | 3575 3470 31.60 33.15 3500 3375|3405 3675 3325 4500 3920 3235 33.55 3835 |31.15 2415 2375
Level 3 4 3 3 4 4 4 4 4 4 3 3 4 3 4 3 3
BHI 42 32 30 12 6 9 10 13 12 17 34 29 20 17 37 28 226
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Level - - - 3 3 3 3 3 3 3 3 3 3 3 3 3 3
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Table 4. Result of one-way ANOSIM among the 5 stations.
one-way ANOSIM is performed of Bray-curtis similarity
matrix based on log(x+1) transformed abundance database

FF NF CF Conl Con2
FF
NF 0.202
CF 0.319 -0.019
Conl -0.053 0.276 0.414
Con2 0.469 0.496 0.590 0.530
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