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Abstract @ We investigated the concentrations of acid volatile sulfide (AVS), ignition loss (IL), total organic carbon (TOC), total nitrogen (TN), and
metallic elements (4s, Cd, Cr, Cu, Fe, Hg, Mn, Pb, and Zn), in August 2015, to determine the spatial distribution and pollution status of organic
matter and metals in the surface sediment of Jinju Bay, a spraying shellfish farming area, Korea. The concentrations of organic matter and metallic
elements were significantly higher in the southern part of the bay than in the mouth and center of the bay. The C/N ratio (5.7~8.0) in the sediment
represents the dominance of organic matter of oceanic origin in the surface sediment of the study area. The concentrations of AVS, TOC, and metals
(4s, Cd, Cr, Cu, Hg, Pb, and Zn) were much lower than the values of the sediment quality guidelines applied in Korea. Based on the results of the
pollution load index (PLI) and ecological risk index (ERI), the metal concentrations in the surface sediment of Jinju Bay have a weakly negative
ecological effect on benthic organisms although the sediments with high metal pollution status are distributed in the southern parts of the bay, with
high dense shellfish farming areas. Thus, the surface sediments in Jinju Bay are not polluted with organic matter and are slightly polluted with

metallic elements.
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Fig. 1. Study area and location of the sediment sampling sites in Jinju Bay, southern coast of Korea.
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Fig. 2. The content of ignition loss (IL) and the concentrations of acid volatile sulfide (AVS), total organic carbon (TOC), and
total nitrogen (TN) with each station in the surface sediment of Jinju Bay. The dotted and solid lines represent the

sediment quality guidelines of AVS and TOC applied in farming area of Korea, respectively (MOF, 2017a).
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Table 1. Comparison of average content of ignition loss (IL) and average concentration for acid volatile sulfide (AVS), total organic

carbon (TOC), and total nitrogen (TN) in Korean coastal sediment.

Study region (Qz/?g) (E/Lo) (Eqig)/?g) ( IEgI/\I o) Reference

Korean coast 0.2 6.7 11.0 1.9 Kang et al.(1993)

Busan Harbor 1.2 12.1 24.9 1.3 Park et al.(1995)

Masan Harbor 1.8 11.2 23.0 2.0 Hwang et al.(2006)

Jinhae Bay 0.7 9.7 27.7 3.7 MIFAFF(2009)

Hansan-Geoje Bay 0.1 8.0 18.7 2.4 MIFAFF(2009)

Goseung-Jaran Bay 0.1 7.2 14.5 2.0 MIFAFF(2010)

Gamak Bay 0.3 6.5 133 1.6 MIFAFF(2010)

Yeoja Bay 0.1 5.0 8.4 1.1 Choi et al.(2013)

Jinju Bay 0.2 7.1 13.3 2.0 This study
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Fig. 4. Spatial distributions of metallic elements (As, Cd, Cr, Cu, Fe, Hg, Mn, Pb, and Zn) concentrations in the surface

sediments of Jinju Bay. The star mark represents the station with the maximum concentration of each metal.
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Table 2. Comparison of average concentration for metallic elements (As, Cd, Cr, Cu, Fe, Hg, Mn, Pb, and Zn) in the surface

sediments of the southern coast, Korea. The Cu and Zn concentrations in parenthesis are average of Cu and Zn

concentrations corrected by Li concentration in the surface sediment of Jinju Bay.

Metal (%)

Metal (mg/kg)

i Ref
Study region Fe As ad o Cu He M o 7 eference
Jinhae Bay 3.7 1.1 0.52 70 57 0.06 600 40 167 Choi et al.(2015b)
Hasan-Geoje Bay 34 103 0.12 89 38 0.03 651 30 140 Hwang et al.(2015)
Goseong Bay 44 112 0.15 82 38 0.03 1089 27 159 Lee et al.(2017)
Jaran Bay 4.0 9.8  0.15 78 31 0.03 673 40 146 Hwang et al.(2018)
Gangjin Bay 4.0 10.5  0.11 82 27 0.03 1019 33 157 Choi et al.(2015a)
Gamak Bay 3.8 9.8 0.14 78 28 0.02 717 28 114 Kim et al.(2012)
Yeoja Bay 35 74 0.05 81 17 0.02 893 29 137 Choi et al.(2015a)
Deukryang Bay 3.8 9.6 0.10 74 15 0.01 838 27 90 Jeon et al.(2012)
Jinju Bay 3.7 1.2 0.10 73 24 0.03 953 34 130 This study
(7.3) (46.5)
Background, Korea 74 0.13 46 15 0.02 25 70 Woo et al.(2019)
(TThlf:eLs)h‘ﬂd effects levels 145 075 116 206 0.1 4 684  MOF(018)
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Fig. 5. The concentrations of (A) Cu and (B) Zn corrected by Li concentration with each station in the surface sediment of Jinju

Bay. The dotted line represents the quality guidelines of Cu and Zn concentrations in Korean coastal sediment suggested

by MOF (2018).
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