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Abstract : Trace metals(4s, Cd, Co, Cr, Cu, Fe, Hg, Mn, Pb and Zn) concentrations in surface sediments of Jinhae bay in August of 2013 were
measured to investigate the characteristics of trace metals distribution and to evaluate the metal pollution. Assessment for metal pollution was carried out
using the sediment quality guidelines(SQGs) such as threshold effects level(TEL) and probable effects level(PEL) proposed by the ministry of onceans and
fisheries(MOF) in Korea and geochemical assessment techniques(enrichment factor(EF) and geoaccumulation index (Ige,)). The mean concentration of trace
metals in the sediments are as follows: 11.1mg/lkg for As, 0.52mg/lkg for Cd, 14.1 mg/kg for Co, 69.8 mg/kg for Cr, 57.2mglkg for Cu, 3.7 % for Fe,
0.064 mg/kg for Hg, 600 mg/kg for Mn, 40.1 mg/kg for Pb, 167.2mg/kg for Zn. The spatial distributions of As, Co, Cr and Fe were not distinguished
clearly in whole area. However, Cd, Hg, Pb and Zn were high in northern area of bay, and Cu and Mn were high in southeastern and eastern area of
bay, respectively. The distribution pattern of trace metals, correlation matrix and R-mode factor analyses results revealed that the distribution of trace
metals were mainly effected by the sediment grain size(Co, Cr and Fe), redox condition of sediments(Mn) and anthropogenic factors(As, Cd, Cu, Hg, Pb
and Zn). Comparing the concentrations of several trace metals(4s, Cd, Cr, Hg and Pb) with SOGs from Korea(TEL and PEL), the concentrations of Hg,
Cd and Pb in sediment of northern area of bay were higher than TEL. EF and Iy, values of As, Cd, Cu, Hg, Mn, Pb and Zn showed that these metals
in sediments are enriched by anthropogenic activities in some areas, and pollution status for Cd, Hg and Pb in northern area and Cu in southeastern

area of bay were concerned about current level, although those for As, Mn and Zn were not.
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Fig. 1. The sampling locations of surface sediment in Jinhae bay.
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Table 1. Certified and analytical values and recovery of metallic
elements for the reference material (PACS-2 and MESS—3*,

marine sediment)

Trace Certified Analytical Recovery
metal value(mg/kg) value(mg/kg) (%)
As 262 + 1.5 31,1+ 1.7 119+6
Cd 2.11 £ 0.15 1.90 £ 0.06 90+3
Co 11.5 £ 03 121 £ 04 1054
Cr 90.7 + 46 91.7 £ 3.8 1014
Cu 310 + 12 311 + 13 100+4
Fe 40900 +600 34081 +1060 83+3
Hg' 0.091+ 0.009 0.087+  0.001 95+2
Mn 440 + 19 367 + 15 84+3
Pb 183 + 8 157 + 4 86+2
Zn 364 + 23 404 + 8 111£2
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Fig. 4. Spatial distributions of As, Cd, Co, Cr, Cu, Fe, Hg, Mn, Pb and Zn contents in surface sediments of Jinhae bay.
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Table 2. Comparison of trace metal contents between this study area and other polluted bay and lake sediments

Ar As Cd Co Cr Cu Fe Hg Mn Pb Zn Reference
ea
(mgkg) (mgkg) (mgkg) (mghkg) (mgkg (%) (mgkg) (mgkg) (mgkg) (mgkg
Gamak bay 9.8 0.1 15 78 28 38 0.02 717 28 114 Kim et al. (2012a)
Gwangyang bay - 0.2 11 51 18 33 - 812 28 86 Hyun et al. (2003)
Jinhae bay 1.1 1.0 - 62 58 4.1 - 720 38 189 Cho and Lee (2012)
Jinhae bay 11.1 0.5 14 70 57 3.7 0.06 600 40 167 This study
Shihwa lake 12.3 0.5 13 101 207 34 0.12 399 66 309 Kim et al. (2005)
Ulsan harbor 16.2 0.3 - 62 81 33 0.11 499 35 189 Hwang et al. (2014)
Youngil bay - 1.5 - 29 49 24 - - 36 202 Lee et al. (2008)
Threshold effects
level 14.5 0.75 - 116 20.6 - 0.11 - 44 638.4
(TEL)
MOF (2013)
Probable
effects level 75.5 2.72 - 181 64.4 - 0.62 - 119 157
(PEL)

Table 3. Pearson correlation coefficients between mean grain size(Mz) and trace metals(As, Cd, Co, Cr, Cu, Fe, Hg, Mn, Pb and Zn)

As Cd Co Cr Cu Fe Hg Mn Pb Zn

Mz 0.308 0.220 0.678" 0.676" 0.091 0.503" -0.071 0.020 0.109 0.151

As -0.150 0.439™ 0.203 0.493" 0.560" -0.169 0.103 -0.111 0.168

Cd -0.117 0.028 0219 0277 0.685™ -0.563™ 0.771" 0.594™

Co 0.867" 0.205 0.903" -0.113 0.530™ -0.072 0.320

Cr -0.092 0.795" -0.076 0.508" -0.041 0.257

Cu 0.243 0.024 -0.158 0.261 0.611"

Fe -0.216 0.594" -0.201 0.246

Hg -0.302 0.916" 0.790"

Mn -0.369™ -0.009

Pb 0.772"
* 1 p <005 ** : p <0.01 (two tails)
(Kim et al, 2012a)°] ¥]3l] AR =A YER, Cd, Cu, He 3.3 AIFZS 229 =F 20l
o Hitswrh vl ool Aolg UEY wad gds  AwrAowm AshehA SAold 84 deld A% B4 B
E2 TLEE HAY FdtelA ZAME wETEe Hy o] HAI BHES VKT vEEES AR o AAAE
F%(Hyun et al, 2003)°] BI3|A = -9 947F =2 3 UEPATH(Harman, 1967; Summerhayes, 1972). WehA] B Z o5&
HEEE B, Cd, Cu, Zne] FFF=x7t T3 v 2 ATBAE FA5E 32 ol EXE 243 89
A AslEolA SAY vEFEe] HIEEKim et al, S FostEd f&sit HASAAA HARE drxAde
2005)° H|AE= Cu, Hg, Zno] W& & Hole AoR  vHEHagd L& 2dste w$ F83% 8107 wiid
UERth SAM A S A vEE S H- 5= (Hwang et (Salomons and Forstner, 1984; Horowitz, 1991), B Y%= 2 ¥
al, 2014)8ke] Apoli= TR whake] Apolel wls] F W ofu]  wF kel FRAE BASGITKTable 3). £ A3 G o]
Ao ThA CdE =2 WM As, Cu, Hge @A vEhsth AE 249 v"gsS 5 Co, Cr, Fe o] Yo dis)
gddntol A FALE vEFSE HdFE(Lee et al, 2008)] H #2373 ko] AAAAZ YebiTh YA DA (As, Cd, Cu,
A= Cre e W, cde o 39 AR W& FFEo|Uth Hg, Mn, Pb, Zn)= B Y=ot frol e A HelA &k
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concentrations of trace metals(As, Cd, Cr, Pb and Hg) with each station in the surface sediments of Jinhae bay.
dash and solid lines indicate the threshold effects level(TEL) and probable effects level(PEL) proposed by

ministry of oceans and fisheriestMOF) as the sediment quality guidelines, respectively.
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Table 5. Classification of geoaccumulation index and the number of Igeo for the trace metal concentrations in surface sediments of

Jinhae bay

Igeo Igeo o . ) Number of Igeo
range class Designation of sediment quality As Cd Co Cr Cu Fe Hg Mn Pb Zn
>5 6 Very strongly polluted 0 0 0 0 0 0 0 0 0 0
4-5 5 Strongly/very strongly polluted 0 0 0 0 0 0 0 0 0 0
3-4 4 Strongly polluted 0 0 0 0 0 0 0 0 0 0
2-3 3 Moderately/strongly polluted 0 2 0 0 1 0 0 0 0 0
1-2 2 Moderately polluted 0 7 0 0 0 0 1 0 4 0
0-1 1 Practically unpolluted/moderately polluted 7 10 0 0 17 0 2 3 24 5
<0 0 Practically unpolluted 22 10 29 29 11 29 26 26 1 24
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