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Distribution of Organic Matter and Trace Metal Concentrations
in Surface Sediments around the Hansan-Geoje Bay
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The grain size, the content of ignition loss (IL), and the concentrations of chemical oxygen demand (COD),
acid volatile sulfide (AVS), and trace metals (Fe, Mn, Cu, Pb, Zn, Cd, Cr, As, and Hg) in surface sediments
around the Hansan-Geoje Bay were measured in order to understand the pollution level and potential ecological
risk of organic matter and trace metals in sediments around fish and shellfish farming areas. The combined con-
tent of silt and clay in sediments was more than 90% and the sediment types were mainly mud and clay, which
implies that organic matter and trace metals were easily accumulated in the sediments of the study region. There
was no spatial difference for the IL content in sediments around the Handsan-Geoje Bay. However, the con-
centrations of Fe, Mn, Cr and Cu were relatively higher in channels around the Hansan Island, whereas the con-
centrations of As, Cd, Hg, Pb, and Zn were relatively higher in the Geoje Bay. The results of three assessment
techniques (sediment quality guidelines [SQGs], pollution load index [PLI] and ecological risk index [ERI]) sug-
gested that the surface sediments in the study region were not polluted with organic matter and trace metals.
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Fig. 1. The map showing the location of the study area
and the sampling sites for analyzing organic matter
and trace metals in surface sediments around the
Hansan-Geoje Bay.
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Table 1. Certified and analytical values and recovery rates
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Trace metal Certified value (mg/kg) Analytical value (mg/kg) Recovery (%)
As 26.2+1.5 26.4+1.1 1014
Cd 2.11+0.15 2.00+0.08 95+4
Cr 90.7+4.6 77.2+1.2 85+1
Cu 31012 284+ 9 92+3
Fe 40900600 35622+950 872

Hg* 0.091+0.009 0.090%0.002 99+1
Li 32.2+2.0 26.8+1.8 835
Mn 440=19 373+ 5 851
Pb 183+8 18116 99+9
Zn 364+23 347+9 95+3
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Fig. 2. The ternary diagrams showing the major sediment types in the Hansan-Geoje Bay.



136 PEe - olel - Hl - 493

m{m
HI

o] F=o X AHEHT B2 FEE HAth o8] HE(0.02~0.07 mgS/QH T} 2 AL
g A7l Wl B4E F CODe| Htske 53 A sAAIR & J—‘:‘rf’l SlO~13 AR 02
(5.7mg0y/g0)x} HAAH154 mgOy/gRthe =kett i mgS/g oldo = t& FEel Hlsl of 2~100 F=
2 A3H16.8 mg0y/g)# 3 TH17.3 mgOygolli] Bl HEAVS 5= UrE}LH?iD}. olefgt el Wi EH
H FEet FARBIA, ol 21 ool 2AlE B B FAVSY] HawEe oJATH0.06 mgS/QR TR =
g % COD ¥%(31.4mg0y/g)2t 7F+31.0mg0, kot oo 7+-e ajodolr xAld HHE F AVS
gelM Bird sRTh=s AJds] Sekth(Table 2). %E(O 13 mgS/g)et A AFTH0.08 mgSy/g)el A B

AVS T E73E~036 mgS/g(ET 011+ =9 fAMSIG A, SH9H0.36 mgS/g), 7wt

’

r\-ﬂ

0.09 mgS/g) BYNTH Atz o= AAvt o1z HHE (10mgS/g) gl 7, ZJU&(O.ZS mgS/g) 3ol BaH
(0.09~0.14 mgS/g)e] b FHe] 2o X 4 FERUE T3] WktK(Table 2).
20 15
E Mz
L
15| 112
= 1° g
g 10 + | ;

o 7]

U gL

1011121314151617181920212223242526
25

w
o

N

[$))
>0
<
[

12.0

N

o
i
]
0
|

10.5

0 ih ------- Py 0.0
12 3 4 5 6789 1011121314151617181920212223242526

Station No.

COD (mgO,/g)
o °o o
_
p ]
_
® 00000 ]
_
_
o 0]
_
S —
]—
=
AVS (mgS/g)

Fig. 3. The mean grain size (Mz), the content of ignition loss (IL), the concentrations of chemical oxygen demand (COD)
and acid volatile sulfide (AVS) in the sediments of each station around the Hansan-Geoje Bay. The solid and dotted
lines represent the sediment quality guidelines of COD and AVS used in Japan, respectively.

Table 2. The content of ignition loss (IL) and the concentrations of chemical oxygen demand (COD) and acid volatile
sulfide (AVS) in coastal sediments of Korea. The parenthesis represents the average of each parameter in

sediments

Study region IL (%) COD (mgO,/g) AVS (mgS/g) Reference
Deukryang Bay 3.1~-215 (5.6) 0.4~182 (5.7) ND~3.3 (0.36) Yoon®™
Yeoja Bay 7.6~12.2 (10.2) 83~29.8 (154)  0.02~0.11 (0.06)  Hue et al.*¥
Gamak Bay 4.6~11.6 (7.1) 2.2~100 (31.0) ND~10.3 (1.0) Noh et al.®®
Gangjin Bay 4.9~79 (6.6) 115~23.2 (17.3)  0.02~0.66 (0.25)  Choi et al.’®
Goseong-Jaran Bay 4.4~8.8 (7.2) 4.8~27.8 (16.8) ND~0.48 (0.08) MIFAFF4?
Geoje-Hansan Bay 5.7~12.9 (8.0) 17.2~55.8 (31.4)  ND~0.78 (0.13) MIFAFF*®

Geoje Bay and Hansan Island 3.1~8.9 (7.8) 7.7~27.8 (18.0) ND~0.35 (0.11) This study
*ND=Not Detected
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Fig. 4. The horizontal distributions of trace metals (As, Cd, Cr, Cu, Fe, Hg, Mn, Pb, and Zn) in sediments around the

Hansan-Geoje Bay.



138 FE -

7 Cre 7tz 3.37~4.89%(FH T 4.20£0.41%)<}
45~107 mg/kg(E 89+14 mg/kgH AR o™, kAR

g Fohe] S13 AR TP BT AAY B
S1 AN 71 9kt F BEes BE Ande

SRS O] FREZ(ES] AANE s
F2) fRAT FHEAAM =3 AT AFE HH

oA Aoz e F=E Yepth ol#e &
EREE Fed 743 29%EE ol Mnd Fe-Mn
oxyhydroxide®| gl we} w7t ek Cue A
g FERE 548 Bk ol Mn# Cudl s5=
ztz} 480~1,117 mg/kg(B & 651+142 mg/kg) 3+ 23.1
~60.3 mgkg(3 T 38.0+0.0 mgke) WA

AE U4 Fo U] Zne 110~174 mgkg(H
7+ 140£15mgke) MAAL, Falet S0 He|hd
] gFF4e  As, Cd, Hg, Pbel kd
62~16.8 mgke(d+ 10.3+2.9 mg/kg), 0.07~0.30 mg/kg
E+ 0.12+0.05 mg/kg), 0.024~0.049 mgkg(EH+ 0.033
+0.005 mg/kg), 22.2~47.6 mgke(AT 30.5:6.5 mg/kg)s
ATt ol SE5YALES X HS RS JHYA
E3 2] e FHel 2o XS GHEAM W
Q1 WHA, AR ek GHENA
g oR A AN EFE
Fow EHE AE71Y &4
-IL or Total organic carbon) &=} U
Ho] glom, olde] A3} o] kA H
03BN M= o] AFARE 28 BaE ul

= Alo]
9]

o
O -1

i
1
il

v
=
2
o

fr
o

{
1

oﬂr
o, off

ol
Ha=

il
{

Ly oly H
3

Y
o
< =

ey R
t} f

=
ru

b
U[‘::I,

o}. o

xo

RLe

Y F4E 5 9=, FFEALE Aol
olyst AHAAV YA ATE 2 (Pearson’s

correlation coefficients)S HAIstGeH, 1 Ax4E
Table 39 A2JslSitt. vlE=E4 SCust ZInd HHY=
2 IL, CODSt 2 <o A34r=042~061,
P<0.05y% Holil, Mn2 9] 3H 0= -0.76~-0.72,
P<0.0DE YefZloH, o= o5 F&5daE°] A
o] Y=ot il e FEFS =
UeRdct, 22}, Cd, Hg, Phe H|E CODS= =&
ko] A4 (r=050~0.67, P<0.01) LFERRgoLY,
Had=s 2 Il AES Holx] g9tar, As, Cr,
A% Hdds, IL, CODF o= =3
< HolA] it} ol olF F594Ee] HHES
Y=ot f71E T O 8%l IS IA B
UeS ouigitt. wEbA, A W f8l mEES
(As, Cd, Hg, Pb)o] AAIRE &AM £ =5 B
ol AL FE ATy FH SRS Y st
AskrE Bl AYE vlEgESe] RARt @4 2
Zdste] SAEIAY L HFUN AHH O R o]FofA]
AAE Qo] 3l 2 SFoR WIS
cHEe] ok 19HQ 299 FTF dEd Ao
7},

ATslele] HAE F ARFEE FEEEE

=
=2

[e) Kele)
LU

ox ¢ rlo o

&
v

Table 3. Pearson’s correlation coefficients between the mean grain size (Mz), organic parameters (ignition loss [IL],
chemical oxygen demand [COD], acid volatile sulfide [AVS]), and trace metals (As, Cd, Cu, Cr, Fe, Hg, Mn, Pb,
and Zn) in the surface sediments of the Hansan-Geoje Bay (n=26)

Mz IL COD AVS As Cd Cr Cu Fe Hg Mn Pb Zn
Mz 1
IL  0.906** 1
COD 0.703** 0.800** 1
AVS 0225 0.050 0.041 1
As  -0.053 -0.019 0.127 0.135 1
Cd 0.084 0.235 0.665** -0.135 0.381 1
Cr 0.298 0.100 0.052 0.187 -0.725** -0.374 1
Cu 0427*% 0431* 0456* 0.179 -0.264 0.075 0.482* 1
Fe 0.075 0.009 -0.093 -0.086 -0.733** -0.461* 0.806** 0.610** 1
Hg 0321 0.393* 0.501** -0.023 0.389* 0.363 -0.148 0.387 -0.038 1
Mn -0.734%*%-0.746**-0.752** -0.178 -0.358 -0.527** 0.202 -0.144 0.438* -0.326 1
Pb 0.307 0322 0.500%* 0.128 0.667** 0.500** -0.410* -0.009 -0.617** 0.368 -0.574** 1
Zn  0.501*%* 0.410* 0.605** 0.262 0.192 0.294 0.315 0.560** 0.089 0.365 -0.436* 0.673** 1

*Correlation is significant at the 0.05 level (two-tailed).
**Correlation is significant at the 0.01 level (two-tailed).
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Table 4. The average of trace metals (As, Cd, Cu, Cr, Fe, Hg, Mn, Pb, and Zn) in coastal sediments of Korea

Metals
Study region (%) (mg/kg) Reference
Fe As Cd Cu Cr Hg Mn Pb Zn

Korean Coast - 9.1 0.3 37 58 0.05 - 35 122  Ra et al.?V
Deukryang Bay 3.8 96 0.1 15 74 001 838 27 90 Jeon et al.®?
Gamak Bay 3.8 98 0.1 28 78 002 717 28 114 Kim et al.®?
Shihwa Lake 34 123 05 207 101 012 399 66 309 Kim et al.®?
Masan Harbor 45 105 14 73 79 014 716 74 321 Hwang et al.’®
Ulsan Harbor 33 161 03 81 62 011 499 35 189  Hwang et al.*V

Hansan-Geoje Bay 34 10.3 0.1 38 89 0.03 651 30 140  This study
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Fig. 5. The concentrations of trace metals (As, Cd, Cu, Cr, Hg, Pb, and Zn) in the sediments of each station around the
study region. The concentrations of Cu and Zn are not actual concentrations but corrected concentrations by the
Li concentration in the sediments of each station due to the grain-size effect. The solid lines represent the values
of threshold effects level (TEL) used in Korea as the sediment quality guidelines.
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