A= R R B AR
TATHE A 2AT 72 (1)
7 BRI

S

i
Ha}

RS

et g+ —Hx %ﬁﬁ:{:‘iﬁﬂﬁiﬁiﬁ*’g ’ jﬁﬁﬁ(%ﬁ%ﬂ?ﬁﬁl«l

SEMLEE A2 & REUKRRIAEMYE - REMRAT

1 YK e T B 2 RGOS © 1.5~ 11 3ppb » $0.5~15_5ppb -
$71.2~3.2ppb » §%<0.5~0.6ppb » $8<0.5~13.6ppb * K/ NFA0.5ppb ©

2. BRI T th B2 BRI AR | #113.9~342. Tppm » 9. 1~524 dppn »
%37.4’;1 ,628 .’4ppm ’ ﬁ%ﬁ?d\‘ﬁ")lppm ’ ﬁill .8~219 .9ppm ©

3. EEVB & B4 RAGE ABUS © $16.0~30. 0ppn » $76.9~114.0ppn » $36.0
~17.0ppm » $&E/NF 1ppm » $821.0~32.0ppm ©

4. 4EP B BREEARE [ $1150.5~933. 0ppn » $£650.5~2,345.5ppm *
$7<3.3~5.0ppm » #80.7~2.7ppm * #41.0~38.3ppm °

SMEREEBECHEBEEAFNSERS E2ABSHE SR RHTIEEF
505ppm(&X = 993ppm) » HR=AMEE » EAAMKRE » HEERBN P
200~500ppmZ [ o BEZARFFRILIER R S & » (HERILHE AR HER
& - SRR 109~233ppm » EEEHEG6~136ppm B AME® 1. 7~90ppm ©

* LIRS R R
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6. 758 5 DUBRR B A6 2 APDC/M I BREE I 52 Yok o T 2608 & B » 39951k —
7B A ST S R B A M R o M VR SRR S & 2 A
BB o

7. KB AR DB R E AR (BT Sppb) 2 AKAE - (EAT
R M S BAAE S (S (11~22ppn) » HIRRE R — S o

8. LR P SAE R ELAE th 2 P A4 (part-Cu ) EEBSAIN » ATREGAE
AR BEIETE R R B DS A RS » ARk
B part -CofE BT RIEE0.5 ppblA T o
BEERBERESNRRAAL - KRG AESHESESEE  BHE
PR D S — K B (R E— AR ABR R » AT —
HAT SRS S KB T H A o

1055 GG RS IAR LLE » —IRIBIE s » O IR K B A
RS ROEERE  AvESEEHE > TRBLEREEFRE &
EIENEE ) G as 53 |
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Abstract

To investigate the metalic pollution and its effect on the
quality of raised oysters in the area of the Erh-jen estuary, eleven
cruises were taken to collect samples.‘ The results are summerized
as follows:
1.The extractable metal contents in the sea water of that area are
: Cu 1.5~11.3ppb, Zn<0.5~15.5ppb, Pbl.2~3.2ppb, Cd<0.5~0.6ppb,
Ni<0.5~13.6ppb andeg<O.5ppb.

2.The metals contents in sediments of the seawaters in that area are
: Cul3.9~342.7ppm, Zn9.1~524 .4ppm, Pb37.4~1,628.4ppm, Cd<lppm
and Ni11.8~219.9ppm.

3.The metals contents in suspended solids of the seawaters in that
area are : Cu 6.0~30.0ppm, Zn 76.9~114.0ppm, Pb6.0~17.0ppnm,
Cd<1ppm and Ni21.0~32.0ppm.

4.The metals, contents in oysters in that area are : Cul50.5~
933.0ppm, Zn650.5~2,343.5ppm, Pb<3.3~5.0ppm, Cd0.7~2.7ppm, Ni
1.0~38.3ppm.

0.0yster raised in charting mariculture turned green in feburary
1993, and their copper contents were as high as 993ppm.

6.Extractable copper contents and sediments copper contents were
found not well correlated with copper contents of oysters.

7.1t is worth noting that very high particulate copper contents (as
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high as 7.5 ppb) in Dah-peng Wan oysterraising area in April 1993
were found while their copper contents of oysters were very low.
8.From limited amounts of data collected this year, it is suggested
that the particulate cbpper content of the seawater should keep
below 0.5ppm before reopening of this fishery ground can be

considered.

9.Factors affecting marine environment are too complicated. As
such, it is‘quite difficult to find a single water quality
indicator for copper contents in oysters.

101t is concluded from this report that Charting mariculture area
should not be reopened untill its water quality are further

improved.
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WL ) R R (P9 ) R 1 1K » REBRA+—E+ - BRA+ZE=
F 820 H &AL AR RS — K o
SRR EHEAFEE | BRI IR RS WIS AR
AZIt > BLBIIRT » HI ~ $% ~ 60~ 4~ BREE o LIKBEIEE
BB EpIME ~ YRS R o SIS AMIBEIN A R A2 KR 20 »
B B B 1 — P/ LL0 . 45uniBA ISR - JEAEESSIIBL ~ 1@
VR R HR T RO BRI ~ 8 - 80 R AR - — A5
AZRE  LURBERIUETR - O BN ES R E R o
Z ~ HEEERE
LESEL» 2939 4950 B6RE—HTAR o
2RSS SRS — o 0 EERE R BRHES A NRER
R A R BRI SeE TR RN ESRa R o
=~ EREES
AR 2 I R ST O A R P A
S » WHRRTRAEEAE S E 2 B o Rl > BREES i Rk
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 EREHEEECHRERETANES » MEBIKP RN BE - 5
BRI E B MEE o HEBENEAE ) WE—RE » F—RBZKE > ML
R AR R R » TSRS RS RA e LY > B8
(L3BELEAL » FAAPDC/NI BRAEE SR EURE B A B BT 5 M LR >
I S A 2 B 5 B R HUERE R o RUBROBAEMARE (R
YR AR T NS B B R o S REEASS  #1.5~
11.3ppb ~ #<0.5~15.5ppb ~ #/1.2~3.2ppb ~ #%<0.5~0.6ppb » ﬁi(O.5~
13.6ppb ~ FE/NR0. 5ppb o AMMIE BT S » 244 F RS o 5
LT AT A (10~ 12) R » MAKZESR » BALAE T 0E R P v oG
Z MHETREAEE o B » BIAPDCES S/ MIBREERUR IS & M & B 7 8 - R
T PR A B K B B o $E A o

AREREELHETBENSE THS B R EBA T B R
AN » Bl AEEENUESE T ISES RRRHEKEERE £ 8
$ei > T RREHEH » RS EAFIRR 13T H26 o = (@ I (A7 At
EREE ) SEEE AP - $713.9~342 . 7ppm » $£9.1~524 . 4ppm > #8737 .4
~1,628.4ppm » $85/NP1ppm > $811.8~219.9ppm © EERT —EE [F HHR R A
EYREREEMNE(BTEE © <0.05~13.5ppm * EEE 1 5.4~233.8 ppn)st » 5
INEM SRR » AR o ABMSEN A HHE - EHE S HeH
BG4 8 - 1704587 . Sppn > BEMEE W ORISR o B—EEEEY
EERHMEAS RAESFIS11.79220. 3ppn - EREEREE—HEE o b
FERTES » ABEEN34. 28134 5ppnz i » BERILERE29 . 2~
93.2ppn  {EHMHERE » B—EMSHEESE -

— TS > ERBERYCRES » AR AR TERSEERERE
KB Wit AEFERT T “RUERATRNERATLSES
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B mRSIPR2TERI  SEIREABEEEEMRE o AL > DIANEANE
= (67~68ppm) » BEABES . 0E 18ppn (R BHE30ppndt) 20 » A
BHMENF242E29ppniZ 1 » JLA2 135 23ppm © BV M B (e S 0 v A 2 A
AL BT EA MR Puds > AR > b > 5 » B S BAIS H
XE>ALE> > AR > RHAERERE o |

REERAERRBE RS - RRBERASHEE » = B QA
BRI o SERBIGINM BN TRE » KILEE B OIS0 A S 4t
il AERIIBRINEALS o FEWBERBESHETS B S EGTEAKS | #
150.5~933.0ppm » $£650.5~2,343 5ppm > $4/N3.3~5 . 0ppm » $§0.7~
2.7Tppm > $81.0~38.3ppn e SHEERS2E2 AN S HE S P& BT 42
505ppm(&E933ppn) * (HR =AM 1EE » THBMHRE » 3B AN 1K200
~500ppmZ ] © MEREF KBRS S8 (H2) » {28 S T AT (h I R
= 5 BRAEI109~233ppn » FLEAHEG6~ 136 ppn B A MM 11 . 7~90ppn © (RE
3) |

EHPSFARMMIE L EANS €8 REARE o NBLUEIESE
4(2) SR (b) BATREHUE ~ BPh FAEB AR Y h e & B H i (EE » &
B E - KR GBS B8 » HEEE Y FERMR » HEERE
FERIERGEIN(ESAH) » SERMETS o

- HEE AT RIKE P& P E ARG (part-Co) MEESAHRE » DI

RIS » A EPIEERETE 268 A AR T - TR ey
KB par t-CufE{EF0 . 5ppm » B BRI SRS & ($5/ R 420ppn) » E—
AR E505ppm o BRI ANDARER A A Mk S BB IR 2 B > FiENE
BKEZ part -CofERIFRAEE 0. 5ppbLAF © LIS EARERTES fpart-Cu
EREH20. 5p0b » AIE 52 I B4 RPHH > (FLIES) o KRS RTE
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CORKPM ~ SRR BEELE) - T (S O BTSSR A R T A
1 PRAREERENBRRGTRZAGYT > 5435 > £45(1986)

CKERER T » (TR BB AL » (1988) » EEMFH00016 ~ 03460
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x— BCSS—1ZEHENOKESBSEAIE (ppn)

BCSS-1 Cu 7n Ph Ni
certified 18.5+2.7 119412, 92 743 .4 55.6+3.6
value
] 15.08 11684 19.97 56.92
9 15.98 115.84 23.97 55.92
3 19.98 115.91 18.98 57.95
4 18.98 109.91 18.98 56.95
average 17.73 114 .63 20.48 56.64
HE .
1.7EH0 . 550 Z AEHE YR ©
2 LT AR E T BBt
B AHNEF (5ml) » HC1(3ml) » HNO3(1ml)
LA13% 82 18% 451557 8% o

BB D YRANECI(5mI) » Ho02(5ml) » BA10% » 10538 o
3.18{L5ZREAD. D. Water FEEES50m] o
4.8 (FA0. 4umZ PCIEAR )
SAMHESHEE o
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R BREHESBSEAE(ppn)

NBS1566a Cu 7n cd Ni
certified 66.3+4.3 83057 4.15+0.38 | 2.2540.44
value
1 50.65 866. 44 367 1.67
2 48.99 82650 4.0 2.33
: 65.72 833,37 3.70 1.70
average 55.12 842.10 3.79 1.90
HIE RS :
1.FREV0 5P 2 EEHEA 4 o
2. DU AR E T BB |
#—E  YRIIAF(5nl) » HC1(3nl) » ANOs(1ml)
LL13%8218% % 15536 o

55 B¢ D WANHCL1(5ml) » Ho02(5ml) » BA10% » 10538 o

3.18{bSERLAD. D. Vater HEEES0n] o
4.8 (HEA0. 4dumZ PCIEAK )
S.AMHEEESE -
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R=

M EEZIRERF
WEAY © 81411230

A il 1 2 3 JbE1 b2 A
& - B a0 23.0 | 22.50 23.0 23.5 23.0
ol 8.3 8.2 8.2 8.3 8.2 7.9
= % Bl 3 32.5 32.0 32.5 32.0 30.0
A 1 81411 H30H
B B 2 | 3 4 5 6 | dbE | dhE2 (P w
& " B 0| 245 | 206 208 202 24.0] 234 233 244
oH 8.2| 82| 82| 82| 82| 82| 82| 82| 8.1
o % B 330 32.0| 310 300 32.0] 310 3.0 32.0]| B0
FEEH : 814125 18H
DA il 1 2 3 4 5 6 el | dbR2 | B
i 0 B 5| 38| 231 233 26| 28| 25.0| 27| 23
pH 82| 82| 82| 82| 82| 82| 82| 82| 7.9
= % B\ 20| 3.0 3.0 3.0 30.0 | 33.5| 33.0| 33.0| 30.0
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xR=

REHW {8IFF12H23H  * KigE +

FREMIERECRERT(IR)

b il A B
Vo)
e " B gn 23.1
pH 7.9 7.9
] &
o 30.0 32.0
S 824201 H05H
i 1 2 3 4 5 6
&
i " Bl o35 23.5 23.5 225 23.0 23.5
ol 8.3 8.3 8.3 8.3 8.3 8.3
= o B\ g5 35.0 35.0 35.0 35,0 35.0
FEEY : 824028170
N 1 2 3 4 5 6
A
i " Bl 95 24.0 23.5 235 23.5 23.0
ol 8.2 8.2 8.2 8.2 8.2 8.2
e o Bl 51 32.0 30.0 30.5 2.5 32.0
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R= BFBEMBEEZRERT(E)

A HHEE { 824F03H05H  * KHEE
A hall A B
B | g5 22.5
C
pH 8.0 8.0
0] 5 '
o 28.0 28.0
2 E 1 © 8246035080
o B 1 2 | 3 4 5 6 | dhEl | dhE (o o®
\NA
_zmocg 247 24.6| 24.2| 24.2| 23.7| 235| 23.6| 250 | 240
o 82| 82| 82| 82| 82| 82| 82| 81| 7.9
@%’g 3.0 31.0| 31.0| 30.0| 30.0| 31.0| 340/ 350/ 310
FEHHE : 824803H25H
- 1 2 3 4 5 6
y&E
zmocg 26.0 2%.0 2.0 2%.0 26.0 2.0
o 8.1 8.2 82 | 8.2 8.1 8.2
»@%g 30.0 31.0 30.0 30.0 29.0 30.0

—154—




K=

FAE O C 824E04H09H % KHRYE *

PR MEECRERT(E)

WA A B
BBl oa3 22.6
pH 7.9 7.9
B El a0 28.0
FEER : Q2404 168
ik Al 1 2 3 4 5 6 bRl | dbE2 | %
B . B | 940 24.0] 23.0| 23.0| 23.0| 24.0| 240 25.0| 24.0
ol 8.2| 82| 82| 82| 82| 82| 82| 81| 7.8
% o 200 30.0( 300 30| 30| 30| 30| 3.0] 30.0
FABH © 82E05H11H
ik pall| 1 2 3 4 5 6 JdEl | dEE2 | #
B B 290)| 200] 200| 29.0| 25| 29.0| 29.0 | 20.0| 29.0
ol 83| 82| 82| 83| 83| 83| 83| 83| 8.2
o 300 20| 210 280 2.5( 20.0| 30.0| 28.0 | 27.0
S H T © 824E06H 09 H
s m | 01 | 2 | 3 | 4 | 5 | 6 |duEl|deee|m ow
B . B\ 249 25.0)| 250 298] 25.0| 25.0| 25.0| 20.7 | 25.0
ol 81| 81| 83| 82| 83| 87| 87| 83| 7.8
oo | 20| 8.0 230 26.0| 26.0| 27.0| 28.0| 27.0| 25.0
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Z0m

T BN OREKBNIBKEEUS KR ESESE
AL : 814124 18H

Ayl 8 & A ) 85 7K
ppb ppb ppb ppb ppb ppb
1 8.13 2.64 1.16 0.62 5.45 0.5
2 5.44 2.46 1.16 0.5 0.5 0.5
3 6.32 2.12 1.16 0.5 1.06 0.5
4 5.41 2.81 1.16 0.5 0.5 0.5
5 11.54 1.42 1.16 0.5 12.52 0.5
6 7.33 2.64 1.16 0.5 0.85 0.5
s[A=)| 3.12 0.64 1.16 0.5 1.12 0.5
Js2 2.87 <05 1.16 0.5 4.70 0.5
i 7.99 1.68 1.16 0.5 10.70 0.5
RA SRR OBEUKENBKERVAKFES BB
FEA : 8242025011

Aol 1 22 #h i) 28 7K
ppb ppb ppb ppb ppb ppb
1 5.23 0.81 1.16 0.5 0.5 0.5
2 1.71 0.5 1.16 0.5 0.84 0.5
3 8.30 0.03 1.16 0.5 0.5 0.5
4 2.96 0.5 1.16 0.5 3.76 0.5
5 2.44 4.46 1.16 0.5 1.46 0.5
6 5.09 1.16 1.16 0.5 1.62 0.5
e(A=)] 7.73 0.99 1.16 0.5 1.99 0.5
Jbe2  2.04 1.42 1.16 0.5 1.60 0.5
o 5.65 2.12 1.16 0.5 3.93 0.5
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RN T{ORAOBEKENBKEEEKPERRES
| S8 : 8246035 08
eyl L 23 A i pi 7K
ppb ppb ppb ppb ppb ppb
1 3.36 0.5 1.16 0.5 1.40 0.5
2 2.41 0.5 1.16 05 0.5 0.5
3 4.90 3.33 1.16 0.5 3.55 0.5
4 2.65 1.85 1.16 0.5 3.59 0.5
5 8.82 2.55 1.16 0.5 4.74 0.5
6 3.48 1.59 1.16 0.5  11.38 0.5
S5 287 0.55 1.16 0.5 1,30 0.5
E[a=Y) 3.24 0.5 1.16 0.5 9.42 0.5
Py ¥ 416 0.72 1.6 <0.5 9.43 0.5

Ft T{ORAOBEKEN RIS KTFESBEE

TREH - 82404516H

syl i FE 8 o o5 K
ppb ppb ppb ppb ppb ppb
1 2.70 10.63 1.16 0.5 4.61 0.5
2 2.27 3.84 2.16 0.5 1.46 0.5
3 3.08 11.66 2.16 0.5 7.44 0.5
4 3.95 8.57 3.15 <0.5 4,88 0.5
5 7.89 11.38 3.15 0.5 9.36 0.5
6 11.33 15.47 1.16 0.5 13.55 0.5
Jbeel 4.54 2.42 1.16 0.5 5.94 0.5
JbE2 3.47 10.45 2.16 <0.5 5.85 0.5

N # 3.18 9.21 1.16 <0.5 9.63 <0.5
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F/\ T{DEAOBEKENBKEEEKHESESE
FEHY  824E05H11H
syl | i 8 i) # K
ppb ppb ppb ppb ppb ppb
1 2.53 2.63 3.15 0.5 2.31 0.5
2 1.80 <0.5 3.15 0.5 3.84 0.5
3 2.28 0.5 4.14 0.5 2.23 0.5
4 2.85 5.72 3.15 0.5 3.00 0.5
5 3.35 8.04 2.16 0.5 2.34 0.5
6 1.53 5.72 1.16 0.5 4.13 0.5
JhEel 3.37 3.09 4.14 <0.5 4.01 0.5
e[d==7 4.61 3.27 1.16 0.5 2.58 0.5
A ¥ 5.41 | 6.75 3.15 0.5 4.77 0.5
RN COBTOEEKEN BRIk ELBE B
PR H © 824206 H09H

w2yl ko g 8 % 2 K
ppb ppb ppb ppb ppb ppb
1 2.51 4.55 1.16 <0.5 5.45 0.5
2 3.12 9.46 1.16 0.5 3.88 0.5
3 2.07 8.32 1.16 <0.5 3.63 0.5
4 2.24 1.53 1.16 <0.5 2.56 0.5
5 3.59 12.73 3.15 0.5 2.36 0.5
6 1.46 7.89 2.16 0.5 3.40 0.5
Biri=] 2.03 8.57 1.16 0.5 4.46 0.5
b2 5.45 15.01 5.14 0.5 4.03 <0.5
N 8.15 14.01 1.16 0.5 8.51 <0.5
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&+ KEEKEMBKZEIBKFESESE

A HE | 814E12H23H

/g3t ]| g 4 i) o X
ppb ppb ppb ppb ppb ppb
Al 4.68 0.90 1.16 0.5 1.73 0.5
K2 0.53 0.5 1.16 0.5 0.5 0.5
£+— ABEKEUBEISKFESBLE
FAEOH © 8245035058
Ayl . & #h o] - x
ppb ppb ppb ppb ppb ppb
K1 4.43 0.98 1.16 <0.5 0.5 0.5
K2 3.50 0.5 1.16 0.5 3.22 <0.5
R+ KEBKBMBKEESKIELESE
FAHEA : 824E04H09H
Ay 7 & 52) o #1 il
ppb ppb ppb ppb ppb ppb
xK1 3.75 10.0 1.16 - <0.5 2.99 - <0.5
0.5

K2 3.17 10.1 1.16 <0.5 4.05
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R+= Z{COATNBEHEINTESESE
FEEH : 814211 H23H

syl S.S 2] 23 A 7] #
ppm ppm pPpm ppm ppm ppm
A 23.3 13.9 826  190.8 1.0 11.8
B 13.4 1064 2446  308.1 .0 52.3
c 16.9 60.7 1777 205.9 a.0 60.7
==y 7.3 4.7 185.8 3510 a.0 31.0
e[ 7.2 382  197.8  201.3 a.0 27 8
Py ¥ 39.0 342 2181  260.9 1.0 25.7
BCSS-1 6.0  117.0 20.0 1.0 57.0
(certified) 18.542.7 119412 22.7+3.4 0.25+0.04 55.3+3.6

FHO {OEINEESE YN FESESE
FEBH : 81411 H30H

WA S5 @ 5 % B 3

ppm ppn ppn ppn ppm ppn

1 9.2 3.9 2327 317 1.0 32.5

2 7.1 53 2591 644.4 1.0 35.6

3 10.0 50.2 2159 8185 1.0 50.2

4 9.0 364 2238 5424 1.0 36.4

5 10.9 7.2 1955  264.1 1.0 39.0

6 106 471 1765  251.8 1.0 44.7

Il 9.3 64.6  188.5  247.7 1.0 72.7

kA2 114 50.6  217.8  840.3 1.0 28.6

% 149 60.5  179.8  243.7 1.0 38.7

BCSS-1 16.0  117.0 20.0 1.0 57.0
(certified) 18.542.7 11912 22.7+3.4 0.25+0.04 55.3+3.6
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F+E SCOETOESEINTELESE

REHY  81412H18H

Y S.S ] FE 8 ] 2
ppm ppm ppm ppm ppm ppm
1 15.0 38.4 185.3 101.8 <1.0 36.7
2 16.6 43.7 177.8 75.3 <1.0 125.0
3 10.4 86.3 223.0 143.9 <1.0 76.7
4 8.3 72.0 186.0 374.9 <1.0 45.0
5 16.1 90.0 225.1 473.5 1.0 107.1
6 11.9 84.0 203.6 100.8 <1.0 65.1
=2l 9.3 40.5 240.5 448.7 <1.0 48.7
dhEE2 9.1 33.0 145.5 178.5 1.0 35.7
W 15.1 43.0 153.6 80.9 <1.0 34.7
BCSS-1 16.0 117.0 20.0 <1.0 57.0
(certified) 18.5+2.7 119£12 22.7%£3.4 0.25%0.04 55.3*+3.6

R+ Z(CEANOBHBEZFRFESESE

FEHHA | 824E01H05H

UER 5.5 o B e 5 #
ppm ppm ppm ppm ppm ppm
1 10.6 32.9 204.6 56.4 <1.0 18.8
2 10.6 28.3 261.8 238.2 1.0 42.5
3 17.5 82.8 211.2 356.7 <1.0 51.4
4 14.9  74.0 223.6 423.7 1.0 47.1
5 18.7 119.3 226.5 435.5 <1.0 50.9
6 15.7 81.4 199.6  1628.4 <1.0 41.5
BCSS-1 16.0 116.0 24.0 1.0 560
(certified) 18.5+2.7 119412 22.7+3.4 0.25%£0.04 55.3+3.6
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T+t CORATOEHEIRNTESESE
S EH © 824E02H01H

wisll S.S i # 8 ] o
ppm ppm ppm ppm ppm ppm
I 7.4 60.9 237.0 1110.4 <1.0 20.3
2 9.5 59.0 304.3 213.4 <1.0 50.0
3 5.1 73.0 340.5 1128 .4 <1.0 38.9
4 6.9 36.1 166.0 404.0 <1.0 36.1
5 6.2 89.1 238.9 242.9 <1.0" 60.7
6 8.2 70.0 219.2 310.6 <1.0 48.7
JbEl 6.3 36.7 265.5 289.2 <1.0 15.9
JbEe2 10.1 - 32.1 175.7 220.3 <1.0 34.7
W 16.5 775 244.9 364.6 <1.0 48.6
BCSS-1 20.0 116.0 19.0 <1.0 58.0
(certified) 18.5+2.7 119+12 22.7+3.4 0.25+0.04 55.3%3.6

"N\ (OO TESBSE
S H © 824£02H 17H

Uil S.S ¥ 33 8 i 55
ppm ppm ppm ppm ppm ppm

1 10.8 51.1 178.9 67.4 <1.0 58.1

2 8.3 62.9 290.8 443.6 <1.0 74.9

3 9.3 102.1 309.1 346.6 <1.0 69.9

4 13.6 78.8 307.8 126.4 <1.0 47.6

5 19.3 198.5 324.3 260.8 <1.0 114.2

6 16.9 129.9 457.8 3441 <1.0 81.2
BCSS-1- 19.0 111.0 19.0 <1.0 57.0

(certified) 18.5+£2.7 119%£12 22.7£3.4 0.25+0.04 55.3+3.6
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K+ ZT{EAOBEHEINTFESESE
T E ] © 824E03H 08 |

HER S.S i 22 84 & &
ppm ppM ppm ppn ppm ppm

1 6.7 52.0 250.8  200.4 1.0 44.5

2 5.3 376..6 452.0 10264 1.0 47.1
3 10.6 75.5 2926 2997 <1.0 63.7
4 10.6 56.8 177.7 559.0 - <1.0 68.7
5 13.2 2495 353.5 139.9 1.0 190.9
6 154 95.7 210.8 94 .0 (1.0 87.5
Ed=3 8.6 93.2 361.3  311.8 <1.0 37.9
E[A==7, 14 4 50,2 219.8  418.8 <1.0 45.0
Py v 7.6 134.5 456.0 557.7 <1.0 141.1
BCSS-1 20.0 119.0 19.0 <1.0 59.0

(certified) 18.542.7 119£12 22.743.4 0.25£0.04 55.3+3.6
R+ ZT{OEAOBEEINTFESESE
S 824E03H 256

syl S.S | 23 8 o 9
ppm ppm ppD ppm ppm ppM

1 6.8 37.0 292.6  481.5 1.0 37.0

2 5.2 28.9 337.5 139.8 <1.0 57.9
3 7.0 32.2 215.4  307.6 <1.0 42.9

4 5.4 32.4 268.3 249.8 1.0 41.6

5 6.7 56.2 7.0 273.4 <1.0 44.9

6 6.4 51.0 356.9  439.2 <1.0 54.9
BCSS-1 20.0 119.0 19.0 <1.0 59.0

(certified) 18.542.7 119£12 22.7+3.4 0.25+0.04 55.3%+3.6
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R_+— {ORADBSRINTESESE
FEEH : 824E04H 168

i S.S ]| & #h o5 %
ppm ppm _ppm ppm ppm ppm
1 8.6 23.1 315.2 46.3 <1.0 40.5
2 9.1 441 457.8 46.9 1.0 35.9
3 15.9 33.0 292.5 270.5 <1.0 31.5
4 7.4 43.9 277.2 209.6 <1.0 175.8
5 8.6 191.0 387.7 92.6 <1.0 219.9
6 8.4 342.7 524 .4 98.3 <1.0 4.5
Jerel 8.1 83.6 408.9 467.8 <1.0 58.9
b2 7.4 64.3 416.1 923.5 <1.0 121.8
N ¥ 7.1 78.1 478.6 767.1 <1.0 118.8
BCSS-1 0 20.0 118.0 15.0 1.0 63.0
(certified) 18.5£2.7 119+12 22.7+3.4 0.25+0.04 55.3+3.6

Ro+Z COETOEEEYNTFESESE
FEEH : 824F05H11H

Ayl S.S ] i A 5 b
ppm ppm ppm ppm ppm ppm

1 8.4 5.4  305.3 136.3 1.0 100.8

2 16.0 422 179.6 162.4 <1.0 45.3

3 8.9 59.2 276.4 769.7 <1.0 98.7

4 8.2 55.2 297.5 260.7 <1.0 49.1

5 16.0 191.7 238.5 149.6 <1.0 26.5

6 15.9 36.1 193.2 75.4 <1.0 33.0
eld=3! 14.5 72.3 215.2 187.7 <1.0 34.4
JhE2 14.5 7.7 193.4 188.2 <1.0 29.4
N 16.8 47.6 181.3 32.7 1.0 40.1
BCSS-1 - 20.0 118.0 15.0 <1.0 63.0

(certified) 18.5£2.7 119412 22.7%3.4 0.25+0.04 55.3+3.6
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R+= Z{RAOBEBINTFESESE
TR HE : 82406 H09H

syl S5.S | &t sh o] &
ppm ppm ppm ppm ppm ppm

] 20.8 26.5 168.5 373.1 <1.0 30.1

2 27.7 18.0 155.9 108. 1 <1.0 79.3

3 22 .4 35.7 32.4 254 .6 <1.0 43.6

4 20.2 28.4 245.9 557.2 1.0 37.1

5 31.4 36.6 30.2 37.4 <1.0 86.7
6 41.2 18.2 9.1 55.3 <1.0 41.3
JhE1 30.0 29.2 11.7 58.3 <1.0 37.5
s|A==v/ 26.9 35.3 15.8 324.7 <1.0 74 .4
I 20.1 41.1 245.3 346.2 <1.0 8.7
BCSS-1 20.0 118.0 15.0 <1.0 63.0

(certified) 18.542.7 119+12 22.7+3.4 0.25+0.04 55.3+3.6
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RN KERSEEINTESESE

REHE  814£12H23H

Ayl S.S i & g i $8

ppm ppm ~ ppm ppm ppm ppm

1 6.7 18.8 82.8 173.1 1.0 18.8
2 6.0 29.3 100.5 134.0 1.0 33.5
BCSS-1 16.0 116.0 24.0 1.0 56.0
(certified) 18.5+2.7 119412 22.7+3.4 0.25+0.04 55.3+3 §

R-+FH ABEESEHEIHFELESE
FEEHE - 825035058

syl S.S &7 & a3 R #1
ppm ppm ppm ppm Ppm pph

1 15.1 29.8 135.8 61.3 <1.0 18.2

2 30.5 49.1 182.6 69.6 1.0 27.0
BCSS-1 20.0 119.0 19.0 1.0 59.0
(certified) 18.5+2.7 119+12 22.74+3.4 0.254+0.04 55.3+3 6

R+ KEBSHBEINFELBESE
FTAEH : 824E04H09H

A S.S £ & EA) i i
ppm ppm ppm ppm ppm ppm

1 6.3 587.8 178.7 492.5 1.0 23.8

2 43.7 170.4 117.8 45.8 a.0 16.2
BCSS-1 - 20.0 119.0 19.0 <1.0 59.0
(certified) 18.5+2.7 119£12 22.7+3.4 0.25+0.04 55.3+3 6
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"1+t KXEREEEEESESE

AEHM : 814E12H23H

pasgll | 23 &0 5 ] EBESE
: mg, kg mg,/” mg,/” mg, kg mg,/ kg %
1 27.0 121.9 26.0 <1.0 40.0 7.08
2 29.0 108.9 32.0 1.0 41.0 6.54
BCSS-1 16.0 116.0 24 .0 1.0 56.0

(certified) 18.5£2.7 11912 22.7£3.4 0.25%+0.04 55.3£3.6

£Z1HNA :tﬁﬂaﬁﬁﬁﬁiﬁgéi
FEHH - 824E02H01H

gl 2 ¥ #h % F ERESE
mg, kg mg/ mg,/” mg,/ kg mg,/ kg %
1 9.0 82.0 16.0 1.0 25.0 2.9
2 8.0 78.0 13.0 <1.0 27.0 2.75
3 8.0 84.9 10.0 <1.0 29.0 2.21
4 9.0 80.9 9.0 <1.0 28.0 2.21
5 30.0 80.9 15.0 <1.0 27.0 2.15
6 8.0 76.9 13.0 <1.0 22.0 2.86
bl - 16.0 76.9 15.0 1.0 21.0 1.69
L2 13.0 122.0 8.0 <1.0 29.0 1.99
AN & 68.0 167.9 28.0 <1.0 45.0 5.92
BCSS-1 20.0 116.0 19.0 <1l0 58.0

(certified) 18.5%2.7 11912 22.7£3.4 0.25+0.04 55.3%3.6
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R-+h ABRSHERESBSE
FAEEH : 82604 H09H

gl i ¥F A i) ot FRESE
ng, kg mg, kg ng,/ mg,/ kg mg,/ kg %
1 28.0 132.9 24.0 (1.0 45.0 5.67
2 24.0 110.9 25.0 1.0 34.0 4.44
BCSS-1 23.0 119.0 20.0 1.0 57.0
(certified) 18.5+2.7 119+12 22.7+3.4 0.2540.04 55.3+3.6
R=1+ Z(CEAOBEERESESE
FAELH : 824047168 |
Al 2| 22 ;A i) 81 FRESE
mg,/ mg kg mg,/ mg, kg ng,/ kg %
1 12.0 108.0 13.0 (1.0 28.0 3.12
2 18.0 114.0 16.0 1.0 32.0 3.64
3 11.0 108.0 17.0 1.0 24.0 2.76
4 7.0 103.0 6.0 1.0 23.0 2.73
5 6.0 96..0 6.0 <1.0 23.0 2.7
6 7.0 88.0 9.0 1.0 28.0 2.76
Jhes1 23.0  106.0 15.0 .0 30.0 2.87
e [7==7, 22.0 102.0 12.0 <1.0 35.0 2.37
A 67.0 181.0 30.0 <1.0 42.0 2.87
BCSS-1.  23.0 119.0 20.0 <1.0 57.0
(certified) 18.5+2.7 11912 22.7+3.4 0.25£0.04 55.3%3.6
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R=+— Z{CRAOEEHBESESE
FEHH © 814£11H30H

wrE = @ =
ppm ppm ppm ppm ppm

b2 109.7 919.9 5.0 1.0 12.3
A & 186.6 1306.3 3.3 0.7 3.0
NBS1566a 50.7 866.7 <3.3 3.7 1.7

(certified) 66.3%+4.3 83057 0.371+0.014 4.15+0.38 2.25%0.44

K=+ Z{OEAOEEHBESESE
FEEH 814125180

il 5] §t 4 # F
ppm ppm ppm ppm ppm
AN 135.9 872.9 Q.3 0.7 8.3
NBS1566a 50.7 866.7 3.3 | 3.7 1.7

(certified) 66.3%£4.3 830£57 0.371+0.014 4.15%+0.38 2.25%0.44

R=1+= ABRSIHEBESESE
FEEY © 814£12823H

bl i & $h oA g5
ppm ppm ppm ppm pPpM
1 88 .6 493.1 3.3 1.0 4.0
2 89.7 666.6 3.3 1.0 6.7
NBS1566a 507 866.7  <3.3 3.7 1.7

(certified) 66.3%=4.3 83057 0.371£0.014 4.15+0.38 2.25%0.44
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R=+MN Z{CEAOBEHBESESE
FHEHE 8201 H09H

b A o] & 22} % 88

ppm ppm ppm ppm ppm

1 206.6 1279.7 3.3 0.7 4.7

2 286.6 933.2 3.3 1.3 1.7
3 346.6 939.8 3.3 1.3 10.0
4 280.0 820.0 3.3 1.0 1.7
5 293.3 873.3 3.67 1.3 3.3
6 279.9 873.3 5.0 1.3 10.3
NBS1566a 50.7 866.7 3.3 3.7 1.7

(certified) 66.3+4.3  830+57 0.371+0.014 4.15+0.38 2.25+0.44
R=+H T{CEANOBENHBESESE
,  FREHE  82F02H01IH

el 2o ¥ #h -] 9%

ppm ppm ppm ppm ppm

1 559.9 1499 .6 3.3 2.0 6.3

2 459.9 1346..3 4.0 1.7 19.0

3 553.3 1508. 1 3.3 2.0 7.3

4 446.5 12263 3.3 1.7 9.3

5 539.9 1657.9 (3.3 2.0 38.3

6 493.3 1373.2 3.3 2.0 7.7
b1 200.0 799.8 3.3 1.0 4.7

e (A==, 233.3 713.2 3.3 1.0 10.0
iy 106.6 779 8 3.3 0.7 7.3
NBS1566a 49.0 826.7 3.3 4.0 2.3

(certified) 66.3%4.3  830+57 0.371£0.014 4.15+0.38 2.25+0.44
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K=+ OO BEHEESCESE
SEEHE ;824028 17H
N[y £ g AN i #
ppm ppm ppIm ppm ppm
] 683.2 1959.6 3.3 1.0 6.3
2 933.0 2439 .5 3.3 1.0 3.7
3 800.0 1839.8 3.3 1.0 7.0
4 783.3 19865 3.3 1.3 7.0
5 7000 1813.1 3.3 1.0 20.7
6 600.0 1706.3 3.3 1.0 8.3
NBS1566a 65.7 833.3 3.3 3.7 1.7
(certified) 66.3=4.3  830+57 0.371+0.014 4.15+0.38 2.25+0.44
=1+t XAXEESEHBESESE
FEHHE C 82403H05H
i i 23 ) % 2
ppm ppm ppm ppm ppm
] 41.3 333.2 3.3 1.0 3.0
2 16.4 606.6 3.3 0.7 1.3
NBS1566a 56,0 873.3 (3.3 3.7 2.0
(certified) 66.3+4.3 830457 9 954044

0.371+0.014 4.15-+0.38
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K=+ Z{CEAOEEHBESBSE
REHE 824203 H08H

il ] | 22 28 5 2
ppm ppm ppm ppm ppm
1 220.0 899.7 <3.3 1.0 2.3
2 246.0 973.1 3.3 1.0 3.0
3 360.0 1146.6 3.3 1.3 3.0
4 266.6 933.2 3.3 1.3 31.0
5 246.6 946.5 3.3 1.3 20.0
6 246.6 986.4 3.3 1.0 7.3
bR 140.0 606.6 3.3 0.7 4.3
g2 180.0 653.2 3.3 0.7 3.0
N ¥ 66.7 519.9 3.3 0.7 7.3
NBS1566a 56.0 873.3 3.3 3.7 2.0

(certified) 66.3+4.3 83057 0.371%£0.014 4.15%0.38 2.25%0.44

R=1TN Z{CEANESHBESESESE
FEEH : 824037 25H

v ] i A ] 82
__ppm ppm ppm ppm ppm
1 - 333.2 1566.7 3.3 1.0 20.7
2 406.7 1733.3 3.3 1.0 2.7
3 393.3 1500.0 3.3 1.3 3.3
4 413.2 1616.2 3.3 1.3 1.3
5 359.9 1532.8 ~43.3 1.3 2.7
6 413.3 1816.4 3.3 1.3 4.0
NBS1566a 56.0 873.3 3.3 3.7 2.0

(certified) 66.3+4.3 83057 0.371£0.014 4.15j:0.38- 2.25+0.44
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xOU+ XEEEBHHBESESE
FHEH : 82404 H09H

el i 2 s 2] =
ppm ppm ppm ppm ppm
1 20.3 350.0 3.3 0.7 1.7
2 11.7 200.0 3.3 0.7 28.3
NBS1566a 56.3 900.0 3.3 3.7 2.7

(certified) 66.3%£4.3 83057 0.3714+0.014 4.154+0.38 2.25+0.44

F®O+— Z(OEUEEHESESESE

FEHH - 82404 H16H

i i 5 w @ 5
ppm ppm ppm ppm ppm

] 300.0 1199.9 3.3 1.3 2.3

4 266.7 816.7 3.3 1.3 1.3

5 500.0 1749 9 3.3 2.7 3.0

6 466.5 1399.5 3.3 2.0 29.0
Jh1 183.3 933.0 3.3 1.3 9.7
E[4=0) 150.0 799.9 3.3 1.3 9.0
7y ¥ 83.3 566.6 3.3 1.0 9.0
NBS1566a 56.3 900. 0 3.3 3.7 2.7

(certified) 66.3%+4.3 830£57 0.371£0.014 4.15+0.38 2.25%0.44
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RMO+— —Z{CEANBEHBESESE

FEHHE : 8242054 11H

g 7 #r . ¥ 13

ppm ppm ppm ppm DM

1 150.0 950.0 (3.3 0.7 1.0

4 283.3 12499 (3.3 2.3 2.3

5 300.0 1149.9 3.3 1.0 1.3

6 - 166.7 650.0 3.3 1.0 3.3
JbE 133.3 699.8 (3.3 0.7 2.0 |

A 133.3 749.9 (3.3 0.7 23.3

NBS1566a 56,3 900.0 (3.3 3.7 2.7

(certified) 66.3%4.3 83057 0.371%+0.014 4.15%0.38 2.25%+0.44

£O4+S SCOETNASHEESBAR
FTAEHHE 8206 H09H

il o 23 i) ] 8
ppm ppm ppm ppm ppm
N ¥ - 83.3 1016.4 3.3 1.0 31.0
NBS1566a 56.3 900.0 3.3 3.7 2.7

(certified) 66.3%=4.3 83057 0.371%£0.014 4.15%£0.38 2.25%0.44

—174—



600

g 500 _J Oyster-Cu °
= 4
g | :
3 400 + + This research (1992)
- 1 e A X This reserch (1991)
g 300 A ’ > Wang (1986)
O 1 ° @« Hung (1989)
= 200 A a  Hung (1986)
O ]
E’ 100 4 x x5
+
+ + +
O L L AL ] LR N DA A ) T
8 9 10 11 12 1 2 3 4 5
Month
7
A -4
fal
g 6 1 Part-Cu
< ,
§ °] .
5 | )
S 4 + This research {1992)
5 ] 1 ° . X This reserch (1991)
7 ) ¢ Hung (1989
3 ] . . X ng (1989)
g 2 ]
. ] _ %
1 - N T '
é 1 < X Tox X ox *
0

MR SR DL RS IS SR ANN LA I ARELE B

T
8 9 101112 1 2 3 4 5 o
Month

B2 A DS E R KR B R N & B SEIERME (A
A (E )

—175—



Fo MBI TRt 5 (20 « TOBMY I (MBI « (N« DT~ (9¢G e p <€ g« [ EBORET)— e

QAE
ubwy

MO

. — Qe m- m—-

uone)g

.

- 002

- 00%

T

009

]

008

0001

(udd) yunuwo) nH @sLO

—176—



Oyster Cu Content (ppmy Part.-Cu (pph)

Extractable Cu (ppb)

=X

=]

Eals

3 - . ,'q.‘.

2 N ﬂ".\ 'A. ’

1 ] ’ \‘:' ‘s
¢ PP ! e R s T
-2 "\;-.::.:“""'""‘"“~..~__\;’~.;—":;—"'" *

O 1 M T M 1 Al T M 4 v 1 T T T M 1 M ¥

11.30 12.18 1.05 2,01 2.17 3.08 3.25 4.16 5.11 6.09
Date (1992-1993)
1000
800 - .
1 a
600 - n green
b -
400 4
I ro. .
2004 @ 8
a
O 1 1 1 1 1 1 1
1.09 2.Nn 2.17 3.08 3.25 416 5.11
Date (1993)
12
1
oo Cu-MIBK
10 - Y
| \ ~
8 1 X\ - ’ \_‘~I
N * ’ \
d Y N N
6 ‘ “\ . AN N
.. \
1 A e \
\ -4 te.l N
4 \ ,’ ----- .. \
] vy, Moo .. N = - —a
\[ .... ‘X--"--"-“‘s—--_--_'._.:.._..‘.._.:. .......... X
2 ! N T T T M T S
12.18 2.01 3.08 4.16 5.1 6.09

4

Date (1992-93 Mo.date)

Station 1
Station ¢
Station £

8 Station 1
& Station 3
a Station 5

Station 1
Station 3
Station 5

TATERW Y AR B R KR SR R N R S B I TERM U (a)

—177—



."‘.
B ,:. 4:\
B 2 RN )
= x"tf \
O /7 ". \
] a / A
- ) e ‘.\\ I \
FERE T s \ 3
o ey’ N P AN B -
I ':;/,-’/:’\ ~o “\‘ K] ," - c, ..‘\~ \\,_ —_‘E?::-"'
- \"—‘Jf/" “‘S‘ ﬁ:r_--"
o
11.30 12.18 1.05 2.01 2.17 3.08 3.25 4.16 S.11
Date (1992-1993)
~ - 1000 -
é 800 A +
kK 4
E 600 - . green
5 400 - y + ‘
1 + + + +
= .
g 200 1 .
E‘ 0 -
-200 T T T T T T T T T T d T
1.09 2.01 2.17 3.08 3.25 4,16 5.1
Date (1993)
12
/'\
S 10 - Cu-MIBK ,/ \
= ; ’ N
*9 8 -4 4 \\
=1 = ‘ \
& 1 S~ )/ \‘
% 6 ": !L‘ S o R '1 \
v 2, Il ’ \
g 4 -j S TN JRRRET \ S X
S ites SR Rromeman ol
S 2 DU g SN \; i, :
0 T T T T T T T T
12.18 2.01 3.08 4.16 5.1 6.09

&l 4

‘Date (1992-93 Mo.date)

Station 2
Station 4
Station 6

e Station 2
+ Station 4

+  Station 6

Station 2
Station 4
Station 6

AT YR E R TE R KR R R RS SR S B FE L ()

—178—



MRV T E S R RE SN G

(qdd) ny-janyg

1% ¢ i P O
2 1 * ! - — O
° ° . | oo .rlOON
- . uo noc\ - 00V
......................................... [
. .. L 008
. 0001

(udd) yuauo) n) mMsLO

—179—



