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ABSTRACT

In order to evaluate the relationship of between the contents of inorganic elements in shellfish and surface
sediments, we measured the concentration of inorganic elements (As, Ca, Cd, Cr, Fe, Hg, Li, Mn, Ni, P, Pb, Zn) in
various shellfish and surface sediments of research area. The enrichment factor (EF) and the index of
accumulation rate (Igeo) of the metals showed that the research areas can be classified as moderately polluted, or
unpolluted. And also we measured the geochemical characteristics of surface sediments(grain size, chemical
oxygen demand (COD), ignition loss (IL) and acid volatile sulfide (AVS). The grain sizes for research areas of
surface sediment were similar the ratio of silt and clay in comparison with other sites. The COD and IL in surface
sediment ranged from 5.41 to 14.06 mg/g. d.w. (mean 8.78 £+ 3.16 mg/g d.w.) and from 0.92 to 3.17% (mean 2.08
+ 0.86%), respectively. Siginificant differences in metal concentrations also were determinated in the shellfish
tissue among the different sites. However, except for metals(Mn, Zn), which showed some elevation of
concentrations, the variations in the shellfish tissue were not related to variations in the sediment.

Key words: Shellfish, Inorganic elements, Metal, Surface sediments, Enrichment factor, Geoaccumulation
index
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Fig. 1. A map showing the study area and the sampling sites
for analysing the surface sediments and shellfish.
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Table 1. Mean grain size and geochemical composition of sediments in the west coast of Korea

Acid volatile

Mean . . Ignition Chemical oxygen Water content
Type of Grain size Sortlng sulfide loss (IL) demand (COD) (WC)
sediment (ohi) ¢ (phi) (AVS) (%) (mele d.w.) %)
¢ P (mg/g d.w.) ’ g8 AW ’
St. 1 gmS 0.67 1.99 0.002 0.924 11.399 16.36
St. 2 gmS 1.72 3.21 0.039 2.467 14.059 23.79
St. 3 gmS 2.23 1.94 0.002 2.007 12.109 24.54
St. 4 gS 0.97 2.3 0.006 1.391 10.123 19.03
St. 5 sS 5.09 1.98 0.000 3.165 5.405 33.21
St. 6 gS 1.30 1.66 0.010 1.086 6.325 19.08
St. 7 msG 0.87 3.15 0.031 2.784 8.543 19.78
St. 8 gmS 3.32 1.25 0.033 2.794 8.264 25.49

* gmS : gravelly muddy sand, gS : gravelly sand, sS : sand silt, msG : muddy sandy gravel.

=
TPAAPEE o] -8te] wAlgE TR FHIAI XA FEE
A]7] (XRF : Rigaku, Model : Supermini) & o]|-g3}o] ¥
N94% AFRG 2en F)FAE BAE AT A o)
7h dagh Age 7S ok 05 g AES AR 2ot A
g A 2 mMLE Arlstn np S sle] nlo|ag s e Ax
< o]8ste] A Eelsigich. 28] W ske] HZE wlo]7
o %7 150°C %A (clean) hot plate hoodol| 4 ¢4 A
2 A7), A A% 2 mLE 23] WSty does %<l
F 1N A glo g g2 uo]Ao] A 3 AES
£EAZk 28)x ve] Ak AlE" 100 mL $3] A=
(volumetric flask) ol A&3te] X582 Fu|3tgH.

2 7
1. 3 5329 A3 §4

2 ATFAYe 2FEHAEY T4ES 16%-35% WHE
eliglon HAES] s ¥ A S kA =A3
AL ubedsl= 38 QAR A (Lee et al., 2001) HAEY
97 dlige] Al f5lAl Sell o3k oA HEE
Uehdt} (Cho et al., 2001, Kim et al., 2005). @A 7
Hol| Aalsle 5] 4 Gk 4 F 240 w2 HIE
ok AL HAES YA B AR FA =] it
Aal cflol e oz FA4E eI} (Table 1).
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oA =& e 2tk o] A9e COD %= Hwang et
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of ¥ FEE Btk HAEF ILS 0.92-3.17% (F
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Fig. 2. Mean grain size and water content of each station in
surface sediment of research area.
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Fig. 3. The concentration of chemical oxygen demand,
ignition loss and volatile sulfide in each station in the
surface sediment of research area.

Eob= vl g2 55 ¥olx it} (Hwang et. al. 2010,
Kim et al., 2008).

AVSe] %= N.D.-0.039 mglg dw. (¥ 0.015 +
0.016 mg/g d.w.) 2| W E st. 2014 71F H& 7 vet

Welth (Fig. 3.) dubd ez 318-& AAshe 34k 39
AT HHE delA ovx¢ez CODE B3EE AR
g F71E5S o] &3t cobe Hx7} 20 mglg d.w. o)A
o] =y wi w2 &x = IS A= AeE deEA
3ith. (Hwang. et al. 2006). Wby QA3xH92] TZEHAE
2] COD ¥%=7} 20 mglg d.w. 2t} 2 AVS 5o #H3}

F2 COD9| s} FAKEE 74
TAG W] AVS FEE Asdie
Ao B3EHAR FolA AEFA e A% (Hwang et al.
2010), "M A9 (Hwang et al. 2006)2] 0.20-4.47

mg/g d.w. (3¢ 1.83 = 1.21 mg/g d.w)3} vlwshd v

Holx 9ich

4 24 <
dpol ] whert

3327

FEUE T L AAMRT 29597
Hrleke 7)1Fo 2 FSE AL F&
HAE 349 29A =} XA
(Hyun et al., 2003). & A&
2957 g2 A FofA 9 AAA] T
9} (Lim et al., 2007) ¥]@3l= ¥hES =2 AL8spe 1 1
Wog H3lx|4  Enrichment Factor(EF), 534
Geoaccumulation index (Igeo) ¢ #HS o] AFoA+:
o] &slqict. WA EFE EHAE e 549 Alel digt 72+ &
A49] 58] [(Me/Al)observed] & A Z4E2 F Al
7+ F4949 =54 [(MelAlcrust] & Yol & &
gt} (Eq.1).

o
2~ =
5949 25

[e5

¢

)%

ae ol

(M e/Al)observed
(M e/Al)crust

Enrichment Factor(EF) = 1)

Tabel 2. Ratio of metallic elements to Al in the surface sediment in west coast of Korea and in earth crust with the Taylor and

McLennan (1995)

Metal/Al Metals/Al x 1000 Metals/Al x 1000
Fe/Al  Mn/Al  Zn/Al  Pb/Al  CwAl  Cr/Al Ni/Al As/Al Cd/Al Hg/Al
Earth's 0.44 7.46 0.88 0.25 0.31 0.44 0.25 0.02 0.012 0.010
crust
St. 1.
i, 0.70 1.18 1.39 0.40 0.49 0.70 0.40 0.03 0.40 0.40
St. 2.
o 0.84 1.43 1.68 0.48 0.59 0.84 0.48 0.04 0.48 0.48
St. 3.
B 0.89 1.52 1.79 0.51 0.63 0.89 0.51 0.04 0.51 0.51
St. 4.
i, 0.95 1.61 1.90 0.54 0.67 0.95 0.54 0.04 0.54 0.54
St. 5.
i 0.81 1.38 1.63 0.46 0.57 0.81 0.46 0.04 0.46 0.46
St. 6.
i 1.04 1.77 2.09 0.59 0.74 1.04 0.59 0.05 0.59 0.59
St. 7.
o 1.01 1.72 2.02 0.57 0.71 1.01 0.57 0.05 0.57 0.57
St. 8.
i, 0.94 1.60 1.88 0.53 0.66 0.94 0.53 0.04 0.53 0.53

* EF : Enrichment Factor
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A<l (Igeo) & AlAFEIGITE (Hwang et al, 2006).

Igeo A4 Miller (1979) ol 93] A|AjH Aoz EAE
of &5 FEHYAAY] FEE 29HA - FEULY] FE

&} v|msl= vhHoltl (Hwang et al. 2010). E3F 1 Zhol
Ta3te] AR = glo] AFAAY SA4=
o FHEAEE vt 2 @AEE A3

29A w2 Hrle] de o] 85
o] WP the] A (2) & o]83le] At

n

lgeo = logZBTl.E) 2

o714 Cn AFA A 49 F5949 F=o]H, Bn
L F5049 nlgsE (background of reference) & U}
et b o F5949 alsEe Aldoly A7k
Ao F&5Y949 HHesd AMEth BE sdAFAGe|
A 71 e 2B Algsle] AAkslZlE g} (Hyun et al.
2003b, Hwang et al. 2010).

Table 32 o] ¥ oJsle] Aaksl 4R F& vER
ek AFAGUe] ZE AAHAA Igeo class7} 02% 24
7] k2 4Fo]1 (practically unpolluted), ¥ Igeo
class7} 07 19 F=e] glo] ot LA IAAY 2945~
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ke 4£F02 (practically unpolluted / moderately

polluted) vjelstc}.

4. AFAGU AR 77192 2 F3S H42

AFAGY) 1452 shFel diFt AR Fo19e R 5
52 ZA% A% f3) LR AT FE5o) Azl

S 0 5 9= Cd, Hg 293 Pbe] ¥4} 57
34 FAAS Igeo?] ol 122 o7 osiE
GAR, S5 el A9 Frt vl e gow
Eyiti(Table 4).

22]3 (Cho et al. 2009) ©] B3t F9A|9 Falsd =
<] Cd (0.01-5.47 mg/kg d.w.), Pb (0.01-6.47 mg/kg d.w.)
£} Hg (0.004-0.74 mg/kg d.w) Xt} & Zhs How,
(Kim et al. 1997) ©] 213t st A= Z2 Cd
(0.57 mg/kg d.w.), Pb (3.78 mg/kg dw.) 223 Hg
(0.58 mg/kg d.w.) el w3t W Frolt,

g, (Yoo et al. 1989) o] R v3 Hxs| d< cCd
(0.08-0.14 mg/kg d.w.), Pb (0.31-0.70 mg/kg d.w.) Xt}

£ fo5E g vehdsie

Aokl B 295 AAsE w5t AMAE
o JEFgE VA FTxAde WAL wEbA] At
Ao FHE NN 1R 29E Hlehe V1L
QdEelA AT HHE T CODs} AVS $E& 47 20
mg/g d.w. ¢} 0.20 mg/g d.w.Z} (Yoon, 2000, Hwang et
al, 2006) "ladt w] AR 2|9 ZE AANA J|FeR

Tabel 3. Classification of geoaccumulation index (Muller, 1979) and the number of Igeo class for the concentrations of metallic

elements in intertidal surface sediment in west coast of Korea

Tgeo Igeo Designation sediment Igeo

class quality Fe Cu Pb Zn cd Cr Mn  As Hg

>5 6 Very strongly polluted 0 0 0 0 0 0 0 0 0

45 5 Strongly/very strongly 0 0 0 0 0 0 0 0 0
polluted

3-4 4 Strongly polluted 0 0 0 0 0 0 0 0 0

9-3 3 Moderately/strongly 0 0 0 0 0 0 0 0 0
polluted

1-2 2 Moderately polluted 0 0 0 0 1 0 0 2 2

Practically

0-1 1 unpolluted/moderately 8 8 8 8 7 8 8 6 6
polluted

0 0 Practically unpolluted 0 0 0 0 0 0 0 0 0
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Tabel 4. The contents of inorganic elements in shellfish in the west coast of Korea

Inorganic elements concentration(mg/kg, d.w. + S.D.) N.D.

* Not Detected

Sample St. -
As Ca Cd Cu Fe Hg Li Mn P Pb 7n
Scapharca g7 Np 297580 00076 118 35400 0051 068 3620 468340 o 859
broughtonii : 11002 +£0003 +£009 +264 +003 +£002 +266 +544 Y1102
Crassostrea g1 Np, 513580 00021 157 21800  0.02 1.09 2620 510340 017 175.25
gigas : 41602 £0.002 £032 £266 001 £002 +464 =442 £002 + 242
Mactra 6195.80 551 26800 0028 131 32000 6203.40 7.24
veneriformis vt ND- joge NDo 090 1949 1002 +022 =960 1042 NP L6
Ruditapes 1915.80 0.61 350.00 0054  0.72 6.00  7243.40 7.13
philippinarum St3 N.D. + 10.42 N.D. +0.07 +£214 +£0.013 +£0.09 =+168 =+ 5.08 N.D. + 1.49
Meretrix g4 Np 27824 \p 123 5267 00429  1.21 864 450121 0.16  12.54
petechialis . 1502 P £052 +384 +£001 +£022 +161 +440 +002 +182
) 6795.80 014 24800 0010 112 3400 5263.40 7.34
Solen strictus St3 ND. 0 NDo 000 L564 £001 4009 +269 +862 NP 4149
Atvin vectinata SLT oig 1739.80  0.0043 500 98600 0072 079 4480 626340 005 = 7.42
p . 2,01 + 5.52 + 0.002 + 024 =+ 5.07 + 0.02 + 026 <+ 212 + 7.02 + 002 +£0.32
Solecurtus g4 Np 12380 p 072 65800 0.069 054 1354 816340 009  6.54
divaricatus : P 1402 Y1005 +864 £003 +012 266 +1022 +001 =142
Mytilas 1281.80 312  622.00 0048 132 4000 8123.40 3.04
galloprovincialis St6 N.D. + 5.42 N.D. +024 +£914 +£0.03 +£052 +204 +812 ND + 1.82
L 661580 00018  1.25 88200  0.07 093 1740  4663.40 6.30
Cyelina sinensis St4 N.D. " “g0" 00010 2024 =818 +001 +006 <366 +548 D L105
Glossaulax 2255.80 172 25200 0037 044 480  5403.40 8.75
didyma didyma St5 ND. gy ND.- 024 560 +003 +002 =104 +442 NP Lii40
2475.80 179 9400 0031  0.31 0.20  4203.40 10.45
Rapana venosa  St5 ND. 75, ND- 024 £420 003 +001 =004 +1142 NP 199
Mactra 4415.80 491 22800 0050 058  37.80  8423.40 3.78
chinensis St.2 N.D. + 4.12 N.D. + 025 + 3.04 +002 £002 +366 =+ 14.32 N.D. + 0.42
) . 2395.80 500 668.00 0.066 028 5800 6403.40 6.93
Fulvia mutica $t8 ND. 77 00 NDo o0 D704 10028 +002 +364 919 NP L4
AAE HAE 297 FRT} 12 o3t v% o} x|z A T QA ATA 9 A3 v £ R 29y 7
= 7718 £%90] A= A] ¢oF2 o] wol AxMAEe] A3} Foll v)gte] f53t Holn 7o) Ao o] 4 AR
7)ol 33t Aoz AZE, A=
a8 dgEs AAse g2 siRelA Feg 89l HAE dEe] Sle 35940 A sigelA] 3
o7 Agste] ARl 9L A& COD, AVS, 1LY A3t 3ol wE 2AW8LE w2 Q9] V)5S A7t BEd)
SAEALE H459] Y=ol vt gk s (Kim et = EAL 7}A 3 9t} (Na et al., 2005). 12| 2E HAE
al., 2005) G799 xs YA, Gadz A= 299 A= 9 F e —?"FF A&7} =k (Jeon et
olo] ekalo ko] Aget 2718 /A e} 1E]1 Al al, 2002, Choi et al, 1999, Hwang et al, 2006, 2010) a

A HAR 45 47)% Po] BolAN o) 2o B en HAE  2&ead
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Enrichment Factor (EF) & AKX A3 Q3219y) =7
=% Fex F3lA5 EF 3ol 79 19 77k 3 (0.91) =
vepe] 21 7k52] Feo] HAEWel BEF Qe Aoz v
EREARE A f14 Mn#} Zns 120 2 3 (1.20-2.09) &
Holx gt}

B FEdAe] it
Geoaccumulation index (Igeo) = A7+ FAs=
Zo] (Lim et aI 2003) 7F¢ =& w59 949 Al
sk 97l 9] el wiste] FAAF Fh= At 7 S5
s ﬂa’ﬁ% T ik webA ARGy SA49 55
4o AAQ] FHAEE wadste] SRS AlEs Al
At Azt d7Agye] 25HAEF Cd, As 181 Hg=
A2t Yzl f14E Igeo class7F 1 F& 2 o) ot 293
o] AV =7 ¢ FFEoE YEyit

A2 7 -r7] 23 FEE R R 5134
=9 WA 9 S5 3 ARTAE VA
Ale=eh a8y 04?%]"4«] 324 Enrichment Factor
(EF) ¢ 5324 (Igeo) 9] A= 549 S94 =+
A 2] frsle] AL wfg W Ao w AXbE 1,

L oolRe) FAe R F25 BT BE
o2 etk 2 Mn3} Zna &2
el el A glf 23901 A e AL S

o

S $he dbEd FEaed f0 AL
) AT, Q¥ T4

£2) sxel 3 A4l ARWAL R Ao
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AR

oo g

o
.41

Aol AAek shFe] ARes Fek 0 ek e
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