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ABSTRACT

Goseong bay, located in southeast sea of Korea with an area of 2,100 ha, is a semi-enclosed bay well-known for
oyster farming cultured in an extended range of 148 ha. The objective of this study is to provide the fundamental
data in order to manage the effective sea area. A total 26 of surface sediment were collected from Goseong bay to
evaluate their sedimentary environment and heavy metals. The loss on Ignition (LOI), C/N ratio, acid volatile
sulfide (AVS) and heavy metals were analyzed. loss on ignition (LOI) of surface sediment range from 1.00% to
3.03% (average 2.00%). The carbonate content ranges from 0.52% to 4.29% (average 2.37%). C/N ratio of
organic matter showed that most part of organic matter comes from neighboring continent. Acid volatile sulfide
(AVS) value of surface sediment from 0.02 mg/g to 1.43 mg/g (average 0.24 mg/g). A ten element of surface
sediments (Al, As, Cd, Cr, Cu, Hg, Ni, Pb, V, Zn) were calculated by enrichment factor (Ef) and the results show
that some areas are highly polluted with respect Cu and Hg. The correlation matrix displays the existence of
remarkable levels of correlation with both positive and negative values among different variable pairs. LOI and
AVS showed both positive values. LOI and AVS values falls under 2% and 1%. Therefore, Goseong bay showed

good in quality of sediment.
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(Kim, 2002).
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Fig. 1. Location of the study area and sampling stations.
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Fig. 2. Geographic distribution of sand, silt and clay percentages in Goseong bay surface sediments.
Sediment classification (bottom right) according to Shepard.*

% i?ﬂ AT BEA 949l AlY] vE A 4EE

2 BEghoT UrolE AR B, o] ﬁ%ﬂw
T HAEZE (mean sediment value) < o]g3i
b5} A A4 S
o7 °]’0]—i7] -AEH lr_;d;q ]A}z;]_oﬂq_

rulm
inj
Ho

=
o
L
.
Ho
fl
X9,
vl
)
rlr
ol
r>4
r_u'

o

h
M,
L
o_&
it
[

>

1EZ 72.2%, 18] AEA 20.3%EF UeRtEd), o) 1
et Blaskgl S W vhh AR wEo] = eyt o]y
PEFAMATT}L dZa e} o olf+ 3 AFAQ]
Z5ol| 25t A¥= 34 =)o %Ic) (Yeom et al., 2004).

o ok

B

2) 7|8 A BHIY

(=]
Ad AR 088 4

1% gl o g
b)) S48 2R 24904 3.03% 714

vebse 223 ARk o] qitell A 2AA 19} 290
A 1.61%, 1.91%E Aoz vl Yehtd sz 245

wolAl & e ®olvh (Fig. 3). o]2lgh ol wd859
P 22 Agelee] frele® <l vﬂH fr7lEel
Auto]l Yuto 7 AA f9lEr] uFo g A=) uAqt &
Zof 923 AR AA 23, 24, 25, 26904 T} E =
AR A 7 Yepg, ol nARE 55 s eR
ZeE Q97 FokAlL, gale] wrew, 277t ofshr] Wi
of gke] ekERtoll A f7]E geFo] =4 et Zlez 5

R

_H



IL(%)

N.9G .$E

N.¥G PE

128*17'E 128° 20E

Fig. 3. Spatial variation of LOI(loss on ignition) in Goseong
bay.
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Fig. 4. Comparison of C/N ratio of stations in Goseong bay.
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Fig. 5. Spatial variation of CaCOj3 in Goseong bay.

=S AAEt g, 2E]lw mAwk gl $1x]3 =
AR 15 AL YA =AM E

o 5}= C/N u]7} 109°])
Il A Bl wH 1A Ao g A9 3

k2 ANEA
< AARo 7 Wy gl AL o 9l

E}A

A=

A
g & & Qo

TAue] BFE AT gk @A - 0.52%004
o 4.29%% YERylt} (Fig. 5). A}ﬂ?}% W3 A&l 9
3 AAEE 7 e AAo] HAE & 2HAY F2
F4971809] eibddo] 3 T E Ads) & 4 glck o
g F5E Fedle A Al wet S5} depx] A =
H o]gd A7l 291 st R xAslE 94w &
4 9} (Ricken, 1993).

aAJute Ao ehatad dlefe] Fofal WA Gl 2AAA

5, 6, 9, 1094 T2 AN B4 Jelyton], = ok
of 93 J3kE W il ARLS o 4= il

3) &slehe| e EM U X

HAE ol 23k sl e A AYEE -
7¥eke 71Eo® A o4 AL glvh 53] A golu
IRNAE HAEF I3k o] wod HAE
o] u7k 9l Ao whAste] AxAEoY o] FZA o 2
= A7) W] Fogk A3k AA Az .

yAute] BSEAE dgt F3kes dEHE 2R Ay

ZAAA 2494 1.43 mg Slg2.Z 71 =) vt =44
A7 11914 0.02 mg S/ge-2 7P WA Yepga, A
0.24 mg S/go.% vebyith (Fig. 6). 19974 ZAd=e] 3
34 dheFo] 2AMAA 24904 0.46 mg SlgoE WA ek

=5

- 236 -



AVS(mg Slg)

[

NFS FE

128*1TE 128* 20°E

Fig. 6. Spatial variation of AVS in Goseong bay.
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Table 1. The average concentration of metallic elements in coastal surface sediment around Korea(unit : ppm)

Region Metal - Reference
As Cd Cr Cu Ni Pb Zn
Youngil Bay 1.5 29 49 - 36 202 Lee et al (2005)
Gwangyang Bay 0.2 51 18 24 28 86 Hyun et al (2003)
Saemangeum 49 12 21 24 43 Cho et al (2001)
Shihwa - 1.7 142 210 49 54 272 Choi et al (1999)
Hampyeong Bay 34 12 15 20 45 Youn et al (1999)
Southwest Coast 67 19 37 33 86 Jeon and Cho (2002)
Jinhae Bay - 59 30 27 37 128 Lee and Lee (1983)
South Sea - - 53 11 26 27 62 Cho et al. (1994)
Masan Harbor 11 1.4 79 73 17 74 321 Kim et al (2006)
This study 17 0.2 88 43 51 24 142
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Table 2. Classment of index of geoaccumulation(after Muller, 1979)

Igeo Igeo-class Designation of sediment quality

>5 6 Very strongly polluted

4-5 5 Strongly/very strongly polluted

3-4 4 Strongly polluted

2-3 3 Moderately/strongly polluted

1-2 2 Moderately polluted

0-1 1 Practically unpolluted/moderately polluted
0 0 Practically unpolluted

Table 3. Number of each Igeo-class from 26 sampling points in nine heavy metal concentration from

Goseong bay.

Igeo-class  Igeo (As) Igeo (Cd) Igeo (Cr) Igeo (Cu) Igeo (Ni) Igeo (Pb) Igeo (V) Igeo (Zn) Igeo (Hg)

6
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FAE EA3] PCA (principal component analysis) = FAE A AT ofstd B.J 5} (loading plot)
Ao SAREE U] el ol8 (vogt, 2709 2Fex ey

1990; Szefer et al., 1993; Soares et al., 1999; Rubio et
al, 2000; Shin et al., 2001). ¢]o|| w}2} A9 FSEAE
o FEE FEe REE shdeb] sl FaE 24

(PCA) = skl
1.0+
oZn
OHé Cu
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Fig. 9. Principal components analysis loading plots for
surface sediments of Goseong bay.
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t}. Al, As, Cd, Cr, Ni, Pb, V2
89l 1% 73%1‘3]-@1 9lelal, Cu, Zn
2 Zg=qR1 (Fig. 9,

F BEA fael AZF B2 ago] w2
Gy E'_MD} tﬂr?/‘r/ﬂ As, Cd, Ni, Pb g3 Vo] o]x}4
Aol 2t edo] ol gHAe] F214, 3tabA F3tel 23t
A7} 22l 2¢] Cu, Zn 1%« Hg2 7l 23t
24 J 2oz A7 53] Cudl 75 WAkl s 5

A A e sl G B2 2o w A4, Hy
o] 7% s W gokel o Zlez Az

U )

A3k} (Table 5).
) 9t o) b
= 0.426) & 7}A 1, %é:—{ ol Al, As, Cr 18|31 Ni%

2 -0.448, -0.516, -0.586, -0.644)
74t



& FAs R AV gl skt mAdnt 2554
=M= ‘oi‘r-’F 3 ahJr TOCS}e] Azt gle e
veptARl w7l e Ui A At

Al tj¥te] =3 % Hell A eHg o] =& FEAA W
o] X3t=lo] 91, FHE| %R EAs= F2 407
apiel] elubAlel Fa4 9 oduh =] o] Qi Ao ol
A oleh. 3E&A 4l AlZ 224 924] As, Cd, Cr, Ni,
Pb Zelx v} 73 A¥dA (r = 0.763, 0.627, 0.695,
0.786, 0.712, 0.632) & Yel, As Fa& H4adl
Cd, Cr, Ni, Pb, V 8|1 zn¥} A3 (r = 0.593,
0.727, 0.753. 0.744, 0.629, 0.466) = urE}LHMu}

FEA45 YR el wzkE daw 4 A 9l
2 (Calvert et al., 1993; Morford et al., 2001), &3]

Table 4. The varimax-roated R-mode factor pattern for surface sediments of Goseong bay
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Factor loadings

Factor 1 Factor 2 Factor 3 Factor 4
Al 0.850 0.099 0.058 0.122
As 0.861 0.265 -0.256 0.084
Cd 0.816 0.001 0.017 -0.286
Cr 0.918 -0.049 0.092 0.223
Cu -0.062 0.803 0.399 -0.318
Ni 0.929 -0.001 0.226 0.183
Pb 0.839 0.227 0.007 -0.332
v 0.838 -0.311 0.136 0.117
Zn 0.188 0.796 -0.529 0.095
Hg -0.437 0.679 0.306 0.396

Table 5. Pearson correlation matrix for the matal concentrantions and sediment properties from Goseong bay

LOI AVS TOC CaCOs Al As Cd Cr Cu Ni Pb \ Zn Hg
LOI 1
AVS 0.426 1
TOC -0.094 0.162 1
CaCOs 0.155 -0.136 -0.441 1
Al -0.448  -0.296 0.055 -0.105 1
As -0.516  -0.068 0.173 -0.192 0.763 1
Cd -0.345  -0.016 0.090 0.003 0.627 0.593 1
Cr -0.586  -0.458 -0.086 -0.053 0.695 0.727 0.712 1
Cu 0.005 0.117 0.124 -0.298 -0.015 0.069 -0.041 -0.106 1
Ni -0.644  -0.522 0.027 -0.060 0.786 0.753 0.711 0.954 -0.014 1
Pb -0.380  -0.075 0.033 -0.086 0.712 0.744 0.735 0.652 0.173 0.699 1
v -0.379  -0.447 -0.027 0.070 0.632 0.629 0.584 0.821 -0.228 0.781 0.590 1
Zn -0.135 0.546 0.189 -0.507 0.169 0.466 0.140 0.151 0.403 0.078 0.279 -0.118 1
Hg 0.034 0.107 0.281 -0.492 -0.234  -0.269  -0.363 -0.347 0.482 -0.293  -0.281 -0.513  0.320 1
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