G ERF R ELEARTAZ
*HpE4 TREE) TUHEEM TTERA TBRES

w %

HEmE BENMEE T BRYBZ A BATH » CEAMEEEZ
BEERE » EE AR ETEARERT  HEEE-FER BAZESES
Eff“‘ﬁéﬁmﬂ%n—u@pé\aim 31.3~ 84,0 ppm ( F#53.9 ppm ) » HK
LS4 2.0~ 56.2 ppm ( F3598.2 ppm ) » (HEEHESE ( fREEE R 8
R BEEEAREZR XHEZESCBSENERE S BAT 26 -

ST AR EHA BREI#R

* BB EEEIHERER

»RURRERENBERHE

*** B R R B E R B RGERT
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Abstract

Effect of water po;lution on the ‘béavy metal;
accumulation 1in shell-fish was surveyed 1in the study.
The major aquaculture -of shell-fish and fresh water
clam. The aquaculture area are mainly around the
Dar-Pon bay on the southern part of Taiwan. Ahalysis
of Theavy »metals included Zn, 'Cﬁ, Ni,' Pb aﬁd. Be.
Contenf of zinc wsre heghest rin oyster ranged from.
%21.% ppm to 84.0 ppm avefage 53%.9 ﬁpm ) on the
wet welght Easis.‘ Copper content ranged Ifrom 2.0
ppm to 56.2 ppm ( averaged 8.2 ppm ). Residue of
the other heavy metal ( Ni, Cd, rb and Hg ) were
in the normal ranges had no hazzard accumulation.
Heavy metal residves were higher in oyster than in

fresh  water clam, Medulla iridescent, and hard clam.
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KRS ENE 2 AP S E & BT RE A B - DA
E4Ba By SREN  RETEZ(EH -
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FEE) » MBABRIKKERE %ﬁ%ﬁéﬁ&ﬂ%?ﬁﬁ%ﬁﬁk@ﬁﬂ ° IR
1.5 EBR TS » 1 LR DL EREE 20 ml RS (Lig ( Microwave Dig-
estion System, Model MDS-81D, Indian Trail, NC ) ?jéj@k,(G) ' B
WE50 ML BT -
— v BT RBORRERE £ 47— T8 L B W LUR T TR B ( Polarized Zee-
man Atomic Absorption Spectrophotometer, HITACHI Z-8000
) DM B B B2 AE  BRENRNREREZ0.3 ppm > Fik
/N HEBEZL N D, ( Non-detectable ) ZiR » $5RILL 2.0 PP RIR
=~ REWH B ke BRERFA I Model HFS-2 hydride format-
ion SystemMfini BirZ Z- 8000 [R FR M LR iﬁljﬁm o AFHETEEE —IEE
Wbl 0 BLIEEE# » hydroxylamine hydrochloride » SRR )
ZRE {E%%%?%EBZ%}%?E » BERETREZBRRLEAE253.7 m f
HBEE » FIC M BEISEEREZ 20 ppb » AR EERELN.D. (Non-

detectable ) TR °

SR

| AREUEHEZHEEE > BREEE DR AR LI KRB RE -
Srh X Lk R E 2 R B - KA SR ABE AR MR E B
o BA B+ AUAREET R MERRILE « BITERRERFSEM EET
AE— A » EHSEED EHSEREE RERDEENT » XTH BHE
e BEERER - ABEKEREOBASE Y HRE (ERPNER) —4
B ( BRERE ) ZEIBEEE » 450,49 ppm > 774 ppm > £12,13 ppm - §A
1.72 ppmiEfTEH °

R ERESREE A EE AR R E R RIS 2 BRE
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K BABHERES  B—BTHENSE » (LR AR® E2AE (i KB
V) AT SRR S B S AR 2B | ERE LU
e ER—ETRIBEE  HEELBEBARRE - —CoEnOREE

275 ppm » W MEREE T FBE o #E S BT EERANIEL  BEN
B 17 e e 2 A RS BRSSP S B » FTE 24
BREBRE (Fo)  REXUFRHEES #5408 ( JSM E ) 7520 ppo
LT > BB EA s TEes” Mgz 2R737.1~ 63.5 ppm
B - S E 2 S BT 100 ppm~ 200 ppn 28 Aot ez B wE
559.3 ppm) s TREABNZEERE o NS BIGTIRAD » RSk

5 1983 4 AVEE 1119, 8 PPRAEMIELIER o Bk » & 4 BRI LB 2
B > HBENZ AN 8 8 S BHTHIE . ARBRENE -

S B R Bk B B S B R B » N T R Z AT R AL
MR (=) cBRMBZES B RRERA  WEMYAHIESB
e ELEET  MEEEEHTEASE ERERRES BLE S HRT
T 4 S K OB k36 » B K ETE A o AL SRS BEALEARYL > T
R BRI » MRAILEREE AR ARESBERZE .
 EmeenTHEZELT 0 HESBS RIS AEGREE -0
LAH (EE ) > amlE2 BN T2MEs B 10 AHZERBE 0
i TR 0 RIS R BISR IR E o

DB {5 s ~ B A R R s BB (EX) - KA (7
) R A BRE . M2 i BT 2 e BHERAHE
B, HkEERER2E > FeRREH TRES 2 ~ 35 o KEREEE
ga7100.5 PPMBIE - BPEABE - RCBUBR LERRLRIN » BT
75 kL S s AR » PRSI A o |
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P B  HOE AR (RN B ABFZESES BE ITK
ke ~ 2 SRS BRI RIS » AR Z RS BT (125 PPD ) -
TR ER  SAB=ARFS ML RE BRMENK - REZER
AEE o~ g HEREADHEZ@REHES  ERRRTERER R
St B AREF O RS BRMLDD o 0 A HARBELBREHEL~
) PPM AL (E+) o BEARE » BRRERDZ@sE L —k  TREER
mel) , o g T ek gy [ B 2,0 PPM » EUEE 10,0 PPM » M ERA
crzRER

A1 LI 2 SRR M TR T R Z SRR A AR (BT
) LA T B RE R c BEBTUS S AoERE RE
Bz A BE 1.0 PPMAL - 85 R 4 REBREL o 4~ SRSE
, ARG Z S BRABE o o
| E-BRASEAEE - EE - FoAnE - SEEERRE IR
P B A — BRI » MR AR R R o B R R BUKEL
EESHEFAELBREZSE N BESBHE B LETERENS 5
=3:83 85 PPM B 7.7 PPM » b A Bl E ZHEREHER S G1%::3
B BERAEE L B o | - |

55 @R Fre sV DS ERE O HEEL A - RS TR BTHEE A 2K
HF R AT ESBELRTEREE 20 51T 0 BREAKNHR
(R AR TR RE FRAE R BERE 0 WRARANRRERR - B
GO » KE ST A R o

2A
& EX

e EEKE SRR (HEEE) MEHEREZESE  BBER - X8
HRE -
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LA N EEEL B AR |
CAEREETHMEERS  LLR SERE-
ARG B~ 2 RS ST E TR -

B ERBRERZES  BRFHTSEE  HEEERRAARGER
R EEES » KENE L REERS —RFEEE > LIERRA  £E
EE LR » A EENARRY BT EEBTREERERERR

L EERBE 2 ESBERMEEATY - EREEERREME FIE
%ﬁﬁ%%%mm%’ﬂﬁﬁmméﬁgéﬁz%%m’E%ﬁﬁﬁkz%%4

H— HEANESE @ @R

H OB o B - Cu Zn
OB K E X 10.0 37.7
, /I 10.6 63.5
A K 8.3 57.7
8.5
8.2
| 9.4
/I8 3.7 45,0
4,2
7.1
6.1
B X 5.9 46 _6
5.4
5.9
6.3
7N 3.2 37.7
H OB SN 12.8 45.2
— 6.2 37.1

*eEH BT
BEN : Bippm 73—



£— 8 ARHEZELBIN*

HE B (ER) Cu zZn Ni cd. PDb Hg
g Kk B ?@ A 8.3 57.7 <2 N.,D, N.D, —
a. 6.1 51,2 <2 N.D, N.D -

B 59 46,6 <2 N,D, N.D, —

b 3.2 37.7 <2 N,D.. N.D, -

W ¥ A 12.8 45.2 <2 N,D. N.D, —

a 42 37.1 <2 N.,b, N.D, —_

B O &5 18.6 47.8 <2 N.D., N.D, —

=) it} 21.0 43,1 <2 N,D. N,D, —

77N 2 A 108 54.4 <2 N.,D - N,D, -

a 10,6 63.5 <2 N, D, N.D, —

*WEHETE » BfL : ppm
CdZN.D, ﬁd\b"\o 3 ppm » PbZ N.D, /2. Oppm

F= 9 ANHBREMKENZESEBT T

EHE # B " Cu zn  Ni cd Pb

AriE & ¢ ¥ A 7.0 51,2 <1.0 <0,1 ND,
B 7.7 48.2 N, D. <0,1 N,D.

77N % A 4.2 48,3 N,D. <0.1 N.D,
EEEE M £ A ND, 1.67 N.,D, ND, N,D,
B ND, 1.65 N,D, ND. N,D,

EhEKE N.D. 3.41 3.4 N.D. N_D,

Ll #f b= 5.3 18.0 <1.0 N.,D, N_D,

*WEHE - Bz pPm.
Ni % CdZ N, D, B\ 0.3 ppm » PbZ N.D. R/ 20 ppb
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=0 108 GER BN T2 E S8 55 *

H OB # Eh Cu Zn Ni cd Pb  Hg

4 B KX B OB A
B

60.5 N,D. N.D, N.D. —_
56,9 2.4 N.D, N.D., "~ —
60.5 0.9 N.D. N.,D, —
48.3 N,D, N,D, N,D. —

BT =
J7N e 17.

ESIRT-I CIEN
1 ] L [ ]
O = 00

*IREWEE B : ppm
NiBCdZN.D. B/hA0.3 ppm » PbZN.D. B/ANR 20 ppb »

RAE WAGHBEREMKEWM ZEG BT

H OB # .  Cu  Zn  Ni cd Pb . Hg
Ol O A 4.6 29.1 ND, N.D, N.D. N.D,
5 e 8.8 36.4 0.3 N.D, N,D, N.,D.

H # A 6.5 32.3 N.D, N.D, ND., ND,

B 4.1 31.3 0.6 N,D, N,D, £ N_,D,

L E ya 1.7 13.2 1.0 N.D, N,D, N._D,
= = 1.2 13.2 1.5 N.D, N.D. N.D,

= H 1.2 12,3 N,D, ND, N,D, N,D.

BAT & 3] 1.2 31,4 N,D, ND,  ND, N.D,

*REHIE B : ppm
Ni% Cd ¥ N.D, B/ 0.3 ppm » PbZN.D, B/\X 2.0 ppm
Hg 2 N.D_ B/ 20 ppb o
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R RAGHBERAMKENZESEZ ™

‘Cu-

H B B Zn Ni cd Pb  Hg**
HolE E| #% 5.5 41.0 < 1,0 <1.0 N,D, .23.7
X B & 5.7 51.9 <1.,0 <1.0 N.D, 20,2

#h #= 4.4 39.8 <1,0 <1.0 N,D, 20,0

= B 6.3 46,2 < 1.0 <1.0 N,D, 20,0

B (EEsE) 8.4 84.4 <1.0 <1.0 N,D, 33.7

x W A . ¥ 1.4 13.3 <10 <1,0 N,D, N,D,
G o # 0.6 12.9 <1,0 <1,0 N,D, N,D,

2 #% . 0.6 12,7 <10 <1.0 ND 200

= 53 % 1.8 19.7 <10 <1.0 N,D, 20,0
5 B & 2.4 186 <10 <1.0 ND, 748

BOLF H B 1.9 24.1 <1.0 <1,0 N.D, 20,0
B B 1.9 25,9 <1,0 N.D, 5

<1.0

39,

*REHHE B ppm oo

** Bfi : ppb o

PbZN.D, &/Nf*2.0 ppm o Hg Z N, D, B/ 20 ppb o

£t BE1ABEREMLAEDZFH

B OB # B “Hg(ppb)
4 B K kK B A N.D
B N.D.

ic 8 41.4

® & A 51.8
B 49

x B R ¥ 41.4
B fic] N. D

= 3] N.D,
]OO® #E 28.0
il £ 36.1
BLF = # 21.6

*WEHHE-

N.D, ®/Nf: 20 ppb °
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EN\ BE2BGHIEBREMKED ZRKSH*

H OB # 4 Cu Zn Ni cd Pb  Hg**
# 4 X B #® A 10.8 49.2 1.1 N D, ND 25,9
B 13.8 64.1 1.7 N,D., N.D, 20.0
® # 8.3 54.8 3.1 N,D, N.,D, 20.2
X ke BEERIHS 2.2 14.2 1.5 N.D, N,D, N,D.
BFITE 2.2 14.1 1.9 N,D, N,D, N.D.
B oW % 2.3 14,1 ND, N/ D, N,D, 20.5
B om % 2.3 13.7 1.0 N_D, N.D, 43.0
B EEiTHS 6.7 22.1 2.2 N.D, N.D, 125
B % 6.2 18.8 1.3 N,D. N,D, 20,0
BFmS 6.1 17.9 N,D, N,D, N.D, N.D,
*WGE TR B ppme  *™EEfL : ppboe
Nigk Cd ZN.D, /0.3 ppm» PbZN.D, B/Mfr2,0ppm »
Hg ZN.D, B/ 20 ppb ©
FHN BE3AHBERHEMKEDZELSBS T
IHE B - BhF Cu Zn Ni cd Pb  Hg**
B W K M #® A 17,7 67 ND. ND,  ND_  ND.
B 11.8 73.6 N.D. ND, N,D. N.D.
i 43 64.5 93.3 1.7 N.D  N,D, N,D,
L3 # 56_.2 76.2 N.D, N D, N.D. N,D,
X o A & 1.9 12,2 1.9 N D, N,D. ND,
B A 43 '3 19,0 N.D. ND,  N,D, N,D,

*REMETE B ppm e

NiRxCdZN.D, B/A0,3ppm» PbZN. D, R/ 2.0 ppm

Hg ZzN.D, B/ 20 ppb e

** Bf/ : ppb
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t BELAGHEZEZEEBZT*

H OB # 24 Cu Zn Ni cd Pb

Hg
M B X B B A 6.8 84 <1 N D, N, D, ~—
A 6.5 82 <1 N, N.,D, —
B 6.4 74 1.2 N.D. N.D, —
*RELEE s B : ppm e
CdZN.D, R/hf 0.3 ppm » Pb Z N.D, R/NR 2.0 ppm ©
E+— BESAPHEREMAEWZELBS W *
H OB # .  Cu Zn Ni cd Pb Hg
A W W 3 59.7 N.D. N.D. N.D. N.D,
REMSE 1 2.5 51.0 N.D. N.D. N.D. N.D.
' 2 9.7 63.1 N.D. N.D. N.D. N.D,
BREHE 3.03 59.7 N.D. N.,D. N.D. N.D.
ifl 43 55.5 N.D. N.D. N.D. N.D.
X OB i <1 14.9 N.D. N.,D. N.D. N.D,
il 4% 1.4 18 N.D. N,D. N.D, N_D,
1 RETS 2.4 23 N.D, N.,D. N.,D, N,D,
= ] 5 26 N,D, N.D, N.D, N.D,

* (‘EEH&{{‘E ’ {—L ppm e
NlEszZND &/ 0.3 ppm » Pb> N_ D, ﬁ,_[\jj’\z 0 ppm
Hg ZN.D, B/NFt 20 ppb o
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Cu
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xR B

. N.D.
. N.D.

*BE Wi B B ppm °

Ni &Cd ZN.D_ %/_‘\ﬁ/\\\(}_3 ppm ’ Pb ZN.D. %d\ﬁé\z.o ppm
Hg > N.D. /N 20 ppb ° | S
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