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Experimental culture of Halocynthia roretzi was carried out near coast by Wolsung from January to August 1997 to investigate
accumulation of heavy metals (Cd, Pb and Cu) by H. roretzi, . Water temperature, salinity, pH and Suspended Particulate Matter
(SPM) were 10.7~25.2C, 33.0~34.6 %, 8.25~8.49 and 3.84~7.92 mg/L, respectively. The heavy metal accumulation in H. roretzi was
in the order of Cu>Pb>Cd. Heavy metal concentrations in the organs showed following order;

Gill 2 Viscera > Gonad > Muscle > Mantle for Cd, Gill 2 Viscera > Gonad > Muscle 2 Mantle for Pb and Viscera > Gill > Gonad

> Muscle > Mantle for Cu.
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AArE o dEe] wheh Ak AHA R AdHY Hssd
ol de] B2 49 FEE0] Y dan, ojx dAgtd A4
© AE Fas o Hold 5& Hato o] & o L3te At
AL B 493S X3 9lch Jonhston, 1976). WU &
e Fa59 AEAY 2RAPLE 93] 9% Fdoz 3§
YREEL o] &% biomonitoring E&o] &3] S glon,
dojl AFAE L HFB/ANAE Yt sy A r|gez g8
51 31t (Rainbow, 1995). 5340 4Eo ulAe Y3 o
A= Tattersfield and Morris (1924)¢] 23 AA g ol&f 7
4o} A%7le 2 WY Fol o9 FASo A Bo] waHo
Sttt (Hasselrot, 1973; Swedmark et al, 1971). o]&l3 4dr|&
2y o 42 nF FF3F0 AR e %L AT
3 AZE AFdged, YA ES e e d7e F
2 AMBES Aoz a3 AMHAUD (Amiard-Triquet et
al,, 1986; Cossa et al., 1979; Orren et al, 1980; Macdonald and
Sprague, 1988).

HIAES 54 F3 g T dFE Cho and Kim
(1971)°] =2 Crassostrea gigas, Crassostrea rivularis®] A 72
(Cwe &3, Won (1973)°} oJd Foll N & (Hp), 71=% (Cd),
g (Pb)9 3} & A, o]l AFHR Mytilus edulis,
WA} Tapes japonica, A Macrophthalmus japonicus, 5
Holiotis discus, 2% Anadara broughtoni % F% AMETEE
Aoz 437 #YHAT (Kim, 1972; Kim and Won, 1974;
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Park et al, 1977; Lee and Lee, 1984; Hwang et al, 1984; Kwak,
1985; Choi et al., 1992).

Sy dole 4 10~20m Y AZFIF F1F G 2o
LX) 53, - 44, A 3 AFE EA 59 1FE
g2 Xl M43t (Jang, 1979). 98 dede F2 FldH
otel 9 ¥AQl A4dl £X3H (Chung et al, 1989), FF&
3 A+ Kalk (1963)7F 3 doldl A vh}gF (V)ol
53t g4 F4HENE A7 o, o] A%y
d77F AYH R U (Nicholls, 1959; Strohal et al, 1969; Lea-
therland and Burton, 1974; Won, 1973; Lee et al, 1993). 22},
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ZAHgE Ao} opya, ER7]de tE THAHQA dTFo BFHaH,
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Cd, 78 (Cw) L & (PD)Y FAHYEE v - ZEIHTL
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126 A4 - By -

35°48'N

e
N <
4 REA
oSt 5 9 -
Yellow
Sea -
Daejong-river
East
oSt 4 Sea
Bonggil-ri, ..St 3
2 @St 2
35°4zN | Naasi 2@ St
2 ' L
129°27" 129°31"

Fig. 1. Map showing the stations of the experimental culture
farms in Wolsung, Korea.

2 NE YAF BAZA

A PG BAZAE 19979 199E 19979 8¥ol EA
e 13 42, 9% (Electrode Induction Salinometer), pH (Oxi-
dation-Reduction Electrode) ¥ Suspended Particulate Matter
(SPM)E ZAH3tAch (APHA, 1992).

3. MUY 525 24

FR4dold 74 7188 F54 FAREE A Hse @
BZA} 28 A7ld $84olg AR HY (Tunic), Y53
(Branchial siphon), £4*F (Atrial siphon), %+7}1FE 9 (Pha-
ryngeal basket), ¥ (Stomach), }7}el (Gill), &4} (Intestine) 2
A4 (Gonad)E #¥3AL (Fig 2), 4 719 o 435
AAY 2357 4 Ho|WEF HAE 52 AAT ¥, 34 3
FFE olg3td AFF g 105C2 ARAA A5FE £33
At (Lee and Lee, 1984).

A& wet digestion methodZ £33 QJed & 11 HNO:E
AHg3te] 120CHA FF2AIFIEA RO1Bo] §A3] gldA He
A7zo] @ f7tx 9 FAE HEAAT (APHA, 1992). ¢33
B3 A A8 1% HNO; 10 mL& ¥l anodic stripping volta-
mmetry ¥ (Laxen and Harrison, 1981; Danny and Ewing,
1990) ¢} Trace Element Analyser (TEA 3000, Chemtronics Co.) &
AHEdtd 849 FEE SAIAT FAYEY FEE g
dry w02 Fastden, Zf 7|3 F5& FHA 0 U f
9}/4& ANOVA (Zar, 1996)2 ZA 3 A
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Fig. 2. Diagrammatic lateral view of Halocynthia roretzi show-
ing selected internal organs.

24 _p_}
1. AlgYAEe 84
AY7)17HEQL F&& 107~278C HY2 290 107CE2 I

ox, ¥

woton] gdo] FA 290X 278CE 7b¢ ®A UER gL
33.02~3459% WHE ALd XL g ¥& AFHY Faot
o d¥ A3 F4E& Btk pHE 825~849 MY E ZAA7]9
Aol w2t & ¥s glo] B AU SPME 1.50~14.97 mg/L
Ho2 29 M 1904 1497 mg/LE 7H A el 89
AA 39A 150mg/LE 7HF A vdE e, AMNFHY Fge
AgollM dgoz %45 dolxie A74E EAY (Fig 3).

2. Zo|lad 524 g

S dole Z AN A F5& FFE S
YT HLE Fig 4o et 2t AR 78E F
Cd%t Pbe Y47, Cue AN 7M1 A Jewa, BE
B&o] HdA 73 A Jepddd

Cd: 4FT > A2 > 5T > ob7hu > 9 > Y2 > os}
Ty > e

Pb: 45 > 25T > H > ZA > oprhr] > AH & > o7}
o Fey > 3

Cu: A& > 8 > 25T > YFF > ophn] > 444 > o7}

HEe > 5

AR 3349 FAFEE Cab A4TAN A% B4
GEgE, B4, 53, o7bl B GlME G4 Ut ol
A% G4, o TR 2 Sdshe) Apolo] fg Aolst
ARHAG (p<005). Pb E4F, 9 & B, £F ophoFo
Ush g AE $AE 2HRES RAT, o5 J183 A2

b
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Fig. 3. Monthly variations of water temperature, salinity and
suspended particulate matter in the experimental cul-
ture farms.

718 Abelole o FA ol YT (p<0.05). Cue A

A=A UrEM o194
N

NBEFH FAF Aol ARHUT
2% 442 2 oo e SAE 2AAEE U
Ehlilen, ol 7loa A4 oirtuFey 3 It £
& Aolg HYT (p<005).

719 7 ABE Az x| B ofrtv (YFF, oz,
WA (2%, 34, ), 2% (ephuFey), d44 2 e

2 ggstel $849 F¥F2E 2 B53 29 (Fig 5).
Cd: o7he] 2 WA > AAA > 25> g
Pb: o}7bu] > WA > AAA > 2% > g
Cu: WA > of7hm) > QA4 > 2% > 94
Cd¢ Ppél Bede omnlq WA A SAES 2RAEE 1}
ehigla, o F dE/BE OE UE 1BERS F9F Aole

=4 #3931, ol
o #ol7h AR AT (p<0.05).
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Fig. 4. Mean accumulation concentration of Cd, Pb and Cu
with organs of H. roretzi. (Ti, Tunic; Bs, Buccal si-
phon; As, Atrial siphon; PB, Pharyngeal basket; St,

Stomach; Gs, Gill slit; In, Intestine; Gn, Gonad).
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Fig. 5. Mean accumulation concentration of Cd, Pb and Cu
with organs of Halocynthia roretzi (dry wt.).

AN gA Uelus 440l led, ole Yolg Eatd 2379
oA Cud F4-8%0} 7] HEo)gtx 3%} (Cunningham and
Tripp, 1975; Brookes and Rumsby, 1965).

A R A3 EE 5 47T FH9 HYH &2
< 77 AN F5dte FHEHM, ojdA FHE F
gido) odte] Aol FFHAY FHE FAo] LU &
¥t (Pentreath, 1973). B, Cd®] 542 F2 of7in| g gl
T #HFae Palpsal Al dojum, o] J|#HAA HA FHEG
(Amiard-Triquet et al., 1986). wehA -84 olo] glo] Cd9} Pbe
Z2jo] opytutell N 7+ A vEd R U1 ZE o]fdlM
H2d Aty A4Ed 98, FA4EL oprbrle] A 2
4&4 $54S, AfVIHRE Holu HAE F9 YR FES
A%z 2 £3589 (Leland and Kuwabara, 1985), ©hekA
+340lel glo} Cdst Poe ob7tv|dAM 7HE BA FAHe A
o2 Bol 2 £&4H 3 AHAHUL, Cut 237F A
Tt M A UEd AoE Bol FE IAZHE HHH
Z#o] H Zoz AlgEY

A
]

=L

=]

4o Ao FE& FA W FHAZE Cd7t 033 pg/g,
Pb7F 1.42 pe/g, CuZt 40.96 pg/gel it o] & AFHE 71&9 A5 %
vl 237] $jste] AFHAS AFZHE Table 191 Yehid

Table 1. Accumalation of heay metals in marine organisms
Heavy metal (/g dry wi)

Organism Site cd o c Reference
u
Mussel, Yeongil Bay, Choi et al.
Mytilus edulis Korea 021 0@ 085 (igg)
Mussel, Wooljin, Choi et al.
Mytilus edulis ~ Korea 055 033 205 (1909)
Mussel, Imweon, Lee and Lee
Mytilus edulis Korea 29 112 680 (gey)
Mussel, La jolla, Goldberg et al.
Mytilus edulis  USA 2000 2% 780 (jg7)
Mussel
-, Bloubergstand, Orren et al.

Cho;o;nytx(us South Africa 0.30 0.84 4,60 (1950)
meridionalis
Oyster, Yeongil Bay, Choi et al.
Crossostera gigas ~ Korea 052 036 280 (1999)
Oyster, Wooljin, Choi et al.
Crossostera gigas ~ Korea 069 081 938 (j0))
Barnacle, Reef island, Phillips and
Capitulum mitella  China A0 410 3630 pinbow(1988)
Ascidian, Wolsing. 033 19 4096 Present study

Halocynthia roretzi Korea

ol Ael g el CdY FH L M. edulis®t A9
FAE AEE Jel o Capitulum mitellaBth= 108] o} 9]
@A EFH dutdoz e FAFFERYE WA $HHI
. +34ole Phe £HE 4 HAFY FRUT A Y
BAD, C mitellathe ¢ 13 A% 32 FAFEE Yo
£84ol9 Cu FH L UE FAFFERG AT 5004, AT
) A= ¥ FAAEE Ve 02 Ade 9409
2 RE9 Hdoz Cu A¥Eo] EHEH o, Cue +H4e]
Ao FEQ 8444 1 4 A48 F A% (Ruppert
and Barnes, 1994; Lee et al, 1993).

ool AHE uie} Zo] @gtel] Cd9 Pb7t EAY H$ol
$#@4dol ofrtuld 71 Bol FHHI, Cut WA 71y Bol
49 Zlov, FFHEEE Cu, Pb 2 CdY] £A42 ¥4 244
Aoz Az7dc)

ZHAATE v - FEFYH
AE FAAe] £ 107~252C, R L2 33.0~346%, pHS
8.25~8.49, SPMS 1.50~14.97 mg/L7} A A 3 4qolg &

-
T
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NEE FE5Y FFL C7t AFI>AA>EFET>H> 4
>AAL>FHYS>HY, Po7t YFE>EFIT>A>EA>
obtE > A4 E>ote FHY> Y, Cut FA>A>ETT>Y
FE>pH> LS F > IE FHE YEY Cd%
Poe 4%, Cux FAA 7HE 2o, AeelMe ZE F
F&O 7H wskh £9, 4719 4 71#E 24 ote] (443,
ob7kel), WR (253, 34, ), 2% (oPhmFoiu), 444 3
oz istel 3459 FAYEE Y, o33 2ol Cd%
Pbe $340lg optvlel 7HE Bl FAHAL, Cur Wi

74 gol HHHUT

Cd: ob7bel 2 % > 42 > 24 > 7d
Pb: o}7bm) > WA > A A > 25 > gy
Cu: WA > op7tn] > A4 > 28> 9y
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