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St EEsBREM
RS EHES
ELB e

CHEMFBER IR

BT R RAMRBETWEKEEFEGKHEROERX, XEE/KSEKEEBLK
EFHAEBEHMILEOAR, REEBNEKEBIEIRTHMARED AT, AT
FEEBHE IR, 72 1978—1981 £33 H¥g/K B A WK TR DL R TR 41E
BR/KH Hg, Cr, Zn, Cu, Pb, Cd, As, Co, U, Ni ELRIHED HRERT TIHE &
XREETFREREGR.

—. RS \79?73(%

L X#7H*E : . :
HKREEL FERURAT 2L BV RK SR B, RIRREAL A 50 BURFERJeas BB,
B E TR E B RAEVEALILIA Lo

2. T

HG7KZ 0.45pm f@ﬂ;%LﬁF;ﬁ WIRANE, TRE ﬁ’ﬂ% BB TR AT RS
I SE S

(1) Zn, Cu, Pb, Cd fll5E : H/k EEEF S RS R A B . R T
B RRBTE 450°C FRAL, INERBR BRI, \ |

(2) Hg BT : MERE KMnO, HENK, SnCl BE/S BB TR NE B
R5R% HNO,-H,SO, W{L/E AN B F BB N E, EWERES HSO,-KMnO, MILE
R EFRKENE, FEREGBRER, Sk, EXBUS ASHaEENE,

(3) Crigile: BEEMBLARE, B ERERS L REENE, RS Ahqu-
at-336 ZEBUR FI TG B F IR 55 63 B ok s o

(4) ColsE. £ 8-FEMBMILIIIES,H 5-Cl-PADAB EE,

* PERBE SRR EE 1227 S,
AV o R 2B I R WIS BT A S eh B R e s TS AR B S > B I AT AT aém%\
SUBIEL SO0 FEE RS 3t S 750 TR BB B T8 DT 35> M B AR IR R T e2
B8 > M7E 1952 EAFMERS b2 TR Ko
BHE g 19857 A1R.
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B EismiREihaE

(5) AsINE: BEENELITES, H DDC-Ag HllE,

(6) Upglilse: FIEEEHE M R,

(7) (IBaKHE Zn, Cu, Pb, Cd FIFAMEVE AR BT,

(8) FeBiHh Hg MMIE: % HSO-HNO, % KMaO, 1 KuS;05 WAL/, FA
TR B |

(9) JEHh As il : RESZ HNO<H,SO, (LG, DDC-Ag zszfﬂuﬁo |

(10) JEJFE$ Zn, Cu, Pb, Cd, Co, Ni, Mn B’jMJE ﬁgn% HNO,-H,0, {#ﬁfﬂj):‘
k@ﬁ%&W&Mﬁo

. z‘?}ﬁﬁ{%TI—]/}'EFP Hg, Cr, Zn, Cu, Pb, Cd Co, As
55T S5 A R T

o (=) BEBEA LRI
EigEE AR EREBRERES 0.049,g/L {EENEZR) FH4 0.0174g/Lo T FH



RN BREREESERHMTRNOIHEEB 193 -

R1 BEEBKPLHTENSE (re/L)

7R & K & B OW OH ‘ ¥ 3 @
Cax | FEE—0.049 1 0,017
od 0.02— 0.40 0.18
P - 0.02—0.18 0.068
Cu 0.28—1.55 0.88
Zn ' 1.3—30 | : 7.66
Cr BE—1.63 0.40
Co 0.03—0.39 0.16
As 1.0—4.5 1.88
U 1.6—5.5 3.3

. RPTRBBRFINIABES

AR & B8, A SRS, SHERDEERERME (0.0014g/L)
PUTFo MEWEMLE, HOK 6 ABSEL S ARE, BALIEOSESRE, 1979
46 ARI1980 4E 6 A& B4 B4 0.036 A1 0.049ug/ Lo ZERIENR 5 A Hiim iC A &b By
PEEEEE, N 1979 4£ 8 A1 1980 £E 6 A& &5 0.148 A1 0.214pg/L; AKFKEEHL
PO 30, REBEAE THREEERN 1/40

w2 WKPREBHERRE

& B a4 B u M x
KPHERILE , 0.012—0.030ug/kg Williams, 1974
APEPEARALED 0.013—0.018ug/kg Leathland, 1971
 FEEER ‘ 0.01—0.05pg/L _ Brewer, 1975
FEEH 2—10Pmol /kg Bruland, 1983
FiEdE 5.84-2.1ng/L FENREE> 1979
E4W AT B AR ERMEIERE | 3—6ng/kg P S.3ng/ke Nishimura, 1983
AR TR 6—11ng/kg B
FaAL AT A 28 122ng/L Flrgerald, 176

HEEEAPRESERTOXKEENSE 2 REHEE, ﬁ@ﬂ%ﬁfﬁ%@ﬁﬂlﬂ;ﬁ%i%
i?l_n%#&gﬁﬁlﬂﬂ ’—TJJ&%%@J(?FEM /&ﬁﬁﬂiﬁ'}{b‘ﬂ:o
2. 4%

BiSEEKRE RS BE 1.3—30pg/L ZAEL, :I:iﬁ.l7§766ﬂg/L ﬁ*?ﬁl:l:%“aiﬁ
57,12 1980 £ 8 AEEREHHHARFER,
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®OE OB OZE K T

R3 BRPEIBHEXRERE

b B & EBE ® H X #ik
RAeAREE g 1.6pg/L Zirino, 1971
R AR 2.5—22.0pg/L Riley, 1972
Pinib3z 1—50ug /L E#)E 3pg/L ..I;rewér, 1975
?ﬂsﬁiiﬁ 13/(’);,;/1‘ Danielssoﬁ, 1985
AREEEEK 400ng/L Danielsson, 1985
IN=Y g 0.05—9nmol/kg Bruland, 1983

MR 3 EIALL, MR RS BEEREEK PSR, KRB

3

BETE

S K B GIR & B 0.28—1.55 g /L FEFEA, SEHI% 0.88ug/Lo EHIT
K& B &, E B A B b 140, e B/ B P I 15 2

R4 BRPASEHERRE

i B & ' ® BH X N
ELI5 s 0.18—0.30pg/L Campbell, 1980
hAER 0.10—0.40pg/L Boyle, 1977

P agiih: 3 0.10—0.30pg/L Moore, 1978

RN 0.61ug/L Yeats, 1976
B 1= 1.43nmol/kg Spivack, 1983
R 0.5—6nmol/kg Bruland, 1083

FEE e s 0.5—1.4nmol/kg Boyle, 1981

BALR 3—4nmol/kg Boyle, 1981
LEE 1.2nmol/kg Bruland 1983
Bk | 90ng/L Damelsson 1985

sk 4 LT, S A A LR E A DT A D B RS,

4.48

BB AR & B 7E 0.02—0.18pg/L FEREN ; F#2% 0.068pg/L, EEA

 WEROERES, U O XS SR BERE, T ELAK, -

5% 5 BB RS IRKh S S BBR, B KPR FRIIREL, R ILATE Ro

5. %8

@E%@?kqﬂﬁ%@%m%aik%gfk 7E 0.02—0.40pg /L RPN, PHI7E0.18



BT HRERERERIMEENAS SR 195

x5 BKPHSBEHEXRRIE

% i & B H H X ik

TT iR v 3% 0.0Z—O;iyg)L ‘ ' V Brex:vcr, 1575 |

Fria i 8 [ 5—175pmol/kg - Bruland, 1983 -~

B &?Eﬁﬁ o | 6.05—0.2pg/L’ ’ ~-Magnusson, 1980 -

ﬁ%i‘%f@k R e 70;1—3'.3;;,:;/14 ©© Patterson; 1976 -
B4 S '0’.0’21—Z6ng/kg o - Mart, 1983 -

KA | 0.02—0.11pg/L Tatsumoto, 1963

Hich g . 0.02—0.20ug/L Tatsumoto, 1963 -

welL fetie BHEMRAR K, KE GBS, S &R, DR 3 3%
R T 060 e BAE T T RO, 3RS 11 BB 2 T -

iﬁ ﬁ*¢%@§ﬂﬁ*ﬂﬁ

& B | e 2 v o® | x a
FriE iR 0.0140.6pg/L ‘ Brewer, 1_975_‘ .
T kmE | cor—omimgfh o [ Riley, 972
KT . 0.005—0.1251g /L. L Bruland, 1978 . .
FERTR : C0.1—0.8pg/L  Fukai, 1974
BEBwE : . 0.03—0.06pg/L Magnusson, 1980
s |- 4pmolfkg -~ - . | -~ Spirack, 1983
B I IFiﬂ"{E 22ng/L Danielsson, 1985
:&ZFEHFEEQ | eopmoke | eyl 19

" HE 6T _I%ﬂ ﬁfﬁﬁfﬁﬂ(ﬂj’%@sﬂ_ %E%(ﬁﬁﬁﬁﬁgﬁﬁ, _h)\i)%}%ﬂiﬁ% SEEIRTE
BT HHE A K -

6.4

BEE KPR RGN A BIERES 1.63ug/L 2%, 1% 0.40ug/Lo Kik
PRI O & B, A S BB S BB T M o KT B 205 1980 & 6 A& BB,
% 1.63pug /L BB RIAE BT A E F s 1979 4 8 AR iR & B hi5ik0.89,g/L,
FIEI 1 3 ST 24 0.51 g/ Lo MEEALE, 1981 ERABRIE, 1979 £5EH; MNE
HENE, 6 HBEEL s AR XUHSESTRERAABRRERNE X, BEEH
BEARBE, WORE, W1980 4 6 ALEkEFa SEIE R 35k 26ug/
Lo BU4& BB EILEEILH6, U B % R R B RS R X ERA,

5% 7 WRUHL BiEEEKhERE S BRI DN, BAES, SENEXRREE
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(LR B,
RT1 EKPESBOELERE

JEoow g R ER x B

ORI . _ o 0.16—0.26pg/L _ " Bruland, 1983
LOEEREE 0.31—0.65pg/L. .. " Elderfield, 1970
R A 0.25—0.95pg/L i Fukai, 1967
L RS 0.23—0.25pg/L | .. Campbell, 1984

7.5

R R RS B 1.0—450g/L EELLERES, BERTMETD
Wﬁ%jWHﬁWmﬁhﬂmtﬁEﬂD@%mlﬁmmﬂ5%ﬁ4ﬁk%%ﬁﬁ%ﬁ
Er—myszoﬁﬁEﬁﬁﬁﬁ@oNMEmﬁﬁnﬁ%@@E% 6ug/L, BB
FE 2% 6.2ug/L, W CIMNY% S.4ug/L, BB HIE 1ug/L LR (Fak%, 1982),
VS P LT O R IR B B T R BRI IR B, X B SRR A TG A %, W
DE@%%EE%%E%&F&EOﬁh&ﬁ%ﬁ%?wﬁ‘%ﬁuﬁf%ﬁﬁﬁﬁm
hRIRE,

R 27—32%o ﬁl%lrﬂ\] %Eﬁﬁhé‘% 'ﬁihgzﬁvﬁﬁséf%, A K R TR
BEE R, EER KRS DRES SSRGS, MEELE, 1980 SERE
ﬁ?%mﬁﬁlﬂ%ﬂ‘ﬁﬂ%liﬁﬁiﬂﬁﬁwmﬁﬁzwwﬂa”m"

. &S :ﬁ7l<=l=1i¥ SERNARRE

 Famss 15—2Smmel/kg | Bruland, 1983
EREEEEAME | L.0—l.6ug/L " Waslenchuk, 1978
S ke T 1.17~1.60pg/L | Andreae, 1978
KER s » 1.56—2.45ug/L " Gohda, 1975
ATERE 17—23nmol /L SEH}E 19.9nmol/L Burton, 1983
YTy

%B{EH{EKEP%E’J@EE 0.03—0. 39ﬂg/L ZIETJ 4 0. lﬁﬂg/Lo {Tlﬂfbﬁ?m, HIR
55 DX KR 1 [F g 28 T A S 1ok, Eo M B3R AR A R
MR 9 H 4L, @ﬁ%%ég%ﬁf@ﬁ%ﬂi*ﬁﬁ {R(Tlilﬁ//" /S fl%ZvZ
BEER

BSEEKPaE BE 1.6--5: 5ug/L ZIETJ SR04 3. 3ug/L ﬁ?ﬁtl:ﬁ?xiﬁ’j ’:Jitﬁf-
B SEECLREZATREKE
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& WBKPHESBHERRE

s - ’ 0.27pg/L

j:ﬁﬁé e R 0.1’3_0.25”54/]‘,
P A o tuslL T senits, 1965

g T T e

)  mpEER R 0.04pg/L .
o *‘JEE:‘E(@ R -§&<0.15pg/L, i]ZfL’;JTOf49pg/LNM al Frache, 1976 o

Tmem 1 Zeiemeym Braland, 1983

p— T T T e . | Reberwen, 1972

(2 BRI RIS R S R
HismE ERFRRAHESE (Zn, Cu, Pb, Cd) M5 %2 R BT SI (BIE
%, 1982), KA BAER OB KA S Cndb i m ), F1H rh s g, H B L 10,

#10 PBEBRBRREARKTESREE (1e/L)

5 % & & # m S TS
Zn 10—18 V 13.8
cu R A - 2.9
Pb - B T Y A | A 0.85
cd | 0.067—0.17 ' 0.11

ADRRXESRSEEAHEIROE RS A, TEBERSXHARERER
B, UK BRBIK T Zn, Cu, Cd & EBETIKPHIKE, TP KARELE
KA. MINXESRSERSHAELEESETT R, LERE P T4,

(D) SRR LR TR
O s Ly Dtk

LE
L BB OEARNT 3m RAR A MRERAT 0.2mg/ ke BB, T
HHS R BRI R S o MR AR AT 0.05tig/ke WEBEHK, BEEAEEMS
BECHEE, BARA T EEXBE EA/NT 0.05me/ke CGBRELS, 19855 MBS,
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1985), :
11 HEERRYFLHATROER (mg/ke)

%% sBBHE- | wHmE  mETSE
Hg 0.005—0.56 0.065 7”0.4
Zn 35.3—151.2 73.6 ‘ 95
Cu ‘ 7.8—36.2 | 26 ‘ 45
Pb 1.6—41.2 - | 22,4 20

cd ) 0.04—0.54 0.15 03
Cr 26.7—66.7 49% 90

A 3.85—18.1 13.8 13
Co 7.5—16.1 13.3 ' .19
Ni 16.8—45.2 34.4 68
Ma 248—1007 626 850

#: FERA HNOs-H.O, ML WBLRER- MU THERN 60—70%,

2. &
B A BRI B T, T T R R O R R R S B
B AR A SRR TEAR IO T8 4 B AE 5080 kg 2o

3.48

R R A BRI, S TR B K T R B LR R R0
B, I T PR, KA R B 24—28mg/kg MENZ .

4. &
 ERNEARXAEEEDRAED, B RS BRI AL, A RS B
7 15—25mg/kg 2 [, 2RI o ABHHEIE TL B B B IX 7 & H L S R (25mg
kg) BT TR AR, LS N A e A N R B,

5.48 R .
ﬁ@%f%%¢%%%a%ﬁiﬁﬁﬁﬁﬁ0w Mwmhuaﬂﬁﬁﬁmﬁk
ORI ERE RS,

6.

MRS A RESEE S EEEEET N AERA—EREOEE 20 BEE
Eiféﬁk‘é‘%k? lomg/kg ByEEX, MALEE RN ASKE, G LIEOINEREE
KT l4mg/kg FIREX, -
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T4 558

B AR B A B %jbiﬁﬁmﬁnmﬁm%ﬁamﬁm%, E%M’é@ﬁﬁitb
B, BUAK(REMHSE, 1985),

LRV, Fﬂ%thﬁéﬁﬁﬁé}m%ﬁ%ﬁﬂ%iﬁ%ﬂﬁ%ﬁm‘zm#ﬁﬁuo pupieoml At
ERERNEE, S TELRD . E4ESERRE, ﬁﬁuémﬁﬁiﬁﬁ}ﬁeﬁ HEELEELSE
%ﬁﬁmo

i %Eﬂ%@h@%ﬁu@ﬁﬂﬁm%&%—&n KRG AR UL R R RZ RSB
T REAABRERE L, LEOMERRESEET 0.05mg/kg ARXRAEEMS, S
MEBERL 6% £ho ERBFELIRN ORARMBR S B RS TR S8, 65
L EX IS BB, WERBOEEREIMIER B AR RORE.

(T0) BSEsEMk LR TR SR

L BT ESNNELREE
GEEEHTESRNSRRELE, BE PR, £ REIED MG OKHEY
EA, HARRRF B S BRGE, B ORI BB K. XS AMER &
RIS HEBAL, Kk THBENEM, B R e REEEAFRRROR S RS
L, HBREMER R, HEMTEHBHGENESRNRESHENER.
£12 WHEEHPELBRNAE (me/ke)

gl
HH

&R EEGR > I

Hg 0.003—0.052 0.021
cd 0.07—0.89 0.26
Pb 0.03—0.65 0.19
Cu . © 0.05—0.86 : 0.26
Zn - . 2.2—15.2 , 7.7

EMENESESREEHTR, ﬂ%f% BB KERE, B A TR 5 %‘%
B EABASBEEKLAH BEERERES, XNFETERATHE %%ﬁﬁﬁﬁé(ﬁ—ﬂéuﬁ

AR ES BN REALEE
®13 LEAGFEMR.RAFHE ZE XEBRFELROEE (mg/ke)

5 % , & B 8 H ED

Hg 0.02—0.68 .

- Zn 12—60

Cu 1 0.7-—7.5

Cd 0.1—1.3

bP 0.3—7.2
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A

¥ #E A

RETIRIREE M, B EWERSER K& R/DT 0.1mg/kg, FHEEN
0.13mg/kg, EEF DR 0.26 R10.31 mg/ke; LML BEBIE 14—40mg/kg Z
], 454 B7E 0.10—0.50mg/kg Z [l (Coop. Res. Rep. ICES, 1974, No. 39),

RSB E R RS BIPAE, RS R L ER fm B (0.3mg/kg)o

® 11 ﬁﬁﬁi%ﬁﬁ’i:&%@ﬁ (mg/ke, @E)(%JED?E’%:DM %B%%@: 1981)

L“E%Z% "Et- %I% E=19 -'ﬂﬁ 7? .
R S 6.1—27 0.06—0.39 0.05—0.77 0.4—1.6 —
aiE, 5.8—27.3 0.36—1.77 ©0.23—0.41 0,08—1.05 - .
BE  4.9—-42.9 0.12—1.75 '0.09—0.54 0.22—0.74 -|.0.023—0.066
TwREF 5.7—6.8 0.13—0.18 0.19—0.24 | = 0.14—0.21 — v
R - 8:6—12.3 0.38—2.82 0.23—0.73 | = 0.21—1.52 0.060—0.120
4 17.6—19.6 0.24—0.54 0.23—0.43 0.14—1.38 —
RIEEHY 0.76—1.51 0.04—0.22 | .0.006—0.04 0.05—0.65 —

PR 14 LA EYHNESESEEAL RE LB RS ERS  IR 5
RBP4 A R0 7803 A0, I, 5 P P 4 2 BB 730 5 IR IR A W P R
?m,’ﬁé‘a)\ﬂﬂﬁé&tlﬂﬁm,%ﬁﬁﬁﬁo

®15 LEORFEINFEANESREE (mg/kg: BE)

k4

Zn Cd Pb C
F 10.1 04057 0.018 0.36
3 - 1.51 0.04 - 0.014- - 0.12. . -
4 0.79 0:099 - 0.006 0.046

 NHEANEE,ERASRE SRS ER N, MFE 15 R, WO KRRk

NESE&SDIBNN, HMEH O ESORINTBERE, LEERETES AR
(BE)N: #23—32mg/kg, 4 11—30mg/kg, %% 0.02—0.14mg/kg, %% 0.3—0.5mg/kg
(,quP. Res. 'Rep. ICES, 197‘}__, No.‘ 39)—— 4 ‘ﬁ\ MRS ENREEERENSE
=, NEEER K. Phillips (1979) B, FBIEFYY (Saccostrea glomorater) &4
0.31—5. Sﬂg/g, %735—286ﬂg/g, B 199—725ug/g, H&RGEHIGEE, !’Eﬂ}ﬁ%ﬁiﬁ\]
ESRENERAE. RRAYEERMEHHEAEENELER

2 BESMNBAE
Aﬁumaﬁmﬁﬁﬁmﬁ%¢axﬁmwggﬁademy@,ﬁsﬁ%@ﬁ
%ﬁﬁéﬁ%ﬁﬁ;mLﬂhﬂwﬁ)ﬁ%m%kﬁﬁim%ﬁﬁﬁiﬁﬁiﬁﬁﬁ:
378mg/kgs FEENEES, MRS B EH AR K m%%,ﬁﬂﬁW%a&ﬁ%E
mm%&@%x%ﬁ@ﬂwagm%mﬁs%ﬂﬁ%MExo BUREEE R

~ 3 ﬁ%ﬂﬁiai

B R R Ik AR A RS 2—880ug/kg BN, PEID 40.9ug kg, MM L
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ReEH: MERALRSRRRMATRONCIAS

F16 WFHEVEHDOMEE (re/ke, BE)(EHNE, 1982)

e

Eit 0.88—3.39 1.96
i R Sy
B AL 1.40—2.05 - 1.72
EAN. 1.32—5.62 3,51
ROERE 2—54 2.54
ERRE - 0479—6+17 2.70
BAR 3.12—5.84 4,48
MR g 0.78—1.15 1.00
Wk ——FEREES, T 1853ug/ke; TRRUBEEARY, EBREREX 14356

aglkg; BRETERGEAR—&E, PHREREN 107.1ug/kg; PEATFHRERE
2 75 2ug/ke; RIFPWHHEYIOEATREBRIG, ) 3.8ug/kee BB ZMAKNRRSE E
BERESERE (300us/ke) %, 5MEMBH 1.6%, KIBEB AL BERT

Zs
R HEEXHaGPEREE (te/ks, BE)RNESE, 1982)

BB L W & B # H RN -1
ke 21—49 37.1
3 4—30 17.8
v S 31—-91 50.2

e - 30—93 61.5
5 24—28 26.0
Sitl 5 1970 35.2
T 8.5—12.5 10.5
it 2—6.5 3;-8
BaE 6.5—60 23.7

e 14—540 75.2
kA 2.2—23 7.5
MNEE 6.4—-8.8 7.6
# ‘17—31.6 ° 21.9
i 6—315 107.1
W 2235 28.5
1% fam 2—56 9.5
Bl 234 8.5
TRRIERA 33—353 143.6
RS 2586 48.0
1 9.4—880 185.3
T 12.6—15" 14.3
PR i 11.2—128 51.1

4 BEBTHNE X EAREELBON T

% 18 WL AATEES AR T R E SRR, KEMEErnr

RSN,



202 B OoE B % £ 7

®18 PBTERSAAPESCRNEE (re/z, TE)

: T — A, : —
oW | SN 2 ShEE | | Foo| s
T & , '

Zn 7.9 12.6 8.8 7.0 21.5 11.6 13.3
Cd ' 0.36 1.96 0.52 0.64 1.78 1.01 1.21
Pb 0.68 1.11 0.86 0.70 0.99 0.79. 1.23
Cu 1.48 2.34 2.54 2.50 2.19 2,17 3.04

TIFE f i H & BB 1Ko
19 PEBLEEBTHEATHRESE (ne/ke)

2w " ' * ‘
e | ® | 0B | B | oo | R | om |

B 17.2 74.6 | 23.5 | 13.9 6.9 — 10.4 3.7
g 91.1 80.2 | 29.7 | 27.4 | 14.9 — 5.8 | 10.2
oy ee] 203.0 - | 98.6. - — 36.8 | 21.5 | 17.6 [ 35.9

M 19 B, B Ak B e E QR & 2 75 R a R R R F A BT o
B RS ERE LIRS 3 8, RRRBERIR. salll AR ESS, 1
REFAE, &a bRl ARSEES, LITS 2 58, BRETFCRAESE, 1982),

B EEEEREY, RERREMAEY, BIRNEENESRSHILERIAED
BARMERNESBESERYEY, AMESEYREHEERIMORNEX, SFE
S BERRENEANSEEEATNERAEER ASHER. BN D& ERE. &
 RBAEMEhESENAREE RERLE, A LBBEY, KEHAE TR,
RETTER R, WEILHEREARSBBYERAERE, SHTEEGSE, @
BIsE R E SRR AR B S E MR BAT A, BESBaR Rk MK EkR
BT R R D R AR IR0 40 1981 45 8 B B2 I I, 5 30 P K B HE V5 7 6
KA 2 FE T 5 XA 1980 4Ehi I R IS B BLA S FE T OB K o

g TR , B TS S T B DL TR AL S R0 2, A RS SRR, (L MR
BRYITER IR R Y —o

;_‘@@@TH45¢Rﬁw”mimﬁﬁﬁﬁ
L A LM R RO FERS

1ﬂﬁEtEEWﬂ¢,ﬂﬁ@%§m¢?%§ﬁ%¥ﬁ%“%%mk¥%kﬁ
T, AP ERINT:

(1) BRATEH SR 1.00ug/L, SRR 76.9 7%, IR R KL &84 0.30ug/
L, SRR 23.1 %o BANEIEEARY 0.046ug/L, HRBREN152%, =4
AT A RN 0.257ug/L, & RN 84.8 %, FIOIX B EA 80% LU L, EREO
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EBEK 90% Dl EGEERS, 1985), MBS EHEEROEEFERS, iANE
MRS RELS. BEEERNDRBE —EHREY, BERERBOANESERD,HT
PLE AT R R L et T B B T |

(2) BRRFHEEN 0.0065ug/L, HERN 33.8%, BRRNTHERY 0.0127
pe/L, HRRA66.2% CRBELE, 1985), THREE SRR 70.4% ., CESIE iE
KB REEEEERS,

(3) IBFHERS &R 2.050/L, SRR 81.0%, B M & &% 0.48ug/
L, SEEL9.0%, HEEEIMERNEEEERS,

(4) TR B H S BN 9.90g/L, H ARG 40.6 %, ﬁ%ﬁ?ﬁ@%ﬁus%m
E%%%SM%;ﬁ¢%ﬁﬁ§%$ﬁ%i%lh%1,ﬁﬁﬁ%%mlm%,%m%é
BT ED 8.8ug/L, HMEMEN 60.7%; ANELSHETEHERN 3 2u/L, 5
BB 221% . BERRARSEEEKEHNERFERS, TENSAEXR
HEBER S, RRESRI SR/,

G)ﬁﬁ*ﬁ¥ﬁ%§ﬁ2w%ﬂlﬁﬁ%mTM%ouﬁ%ﬁ¥ﬁ%§ﬁzw%/
L, R 45.8 % s Hip RRSESEH & |0 0.84ug/ L, (5 RISHBHA 354 %3 THLEE
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BEEARARAREBEERIAR. AKPEILR S 80% Ll L, MENRR HEHS
ZHIGAEIRP LRI RFER. AERPERESERY 85.7ug/kg, THIREHE
B 11.2pg/kg, BRI 13.1 B BEHIRFEEEN 74.5pg/kg, HERE 86.9% 5 H:
FRIEEI B 68.0ug/kg, HERA 794 %, T HEVRE 91.3 % (RS, 1982),

B EERNERENTIRES RS, MEDWEENERERNNIK. 52K,z
EHARGNANRSES, MEEDREERENNIE, KR SMEa R AT L
REBEEAK. ARAERNRNERERER, FERYBULLTIRAERG, ARk
thE R FEIR, B0 A SRR REKR, M5 EE M.
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(71 134.0 13.1 ©9.8 | 120.9 90.2 ©109.9 82.1
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L k5K RENTS -
() BEEILMTERS G RAEREY, RN O XA R, MR p R I e
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BRAXEFH RN RSP RAREERS, B TEOR3 B A BHE/ET
77%, EEEF AN 7,8 W BHE TH. XERRLEEBERARES, & 0.45mg/
kg, BT Jb3EI NI 0.210mg/kg, 7€ 3 BEUEEZ 0.108mg/kg, WHEMRT 76%, BHEO
A 7, 8 WEN A KM 0.061mg/kg F1 0.026mg/kgo FILBATREBHWBLERE
KRR SR EE TN, XWEEHTESRNKNEEIED, BHRGE
ZENAENIRAELL & BIEW, EF O & F &SR TRSTMEIER . X 1980
4 8 AL PSS ARAR (RIR A0 79 %, %0 T 6EMEEE 44 %, 8 BE X %2h 38 %o 1981 48
8 L FERIHEE T O BRI 5 BRI 77 %, BT 9 SR 42 % TEJLIED Y 3 SEETRL R
HERES2%, TiE] 8 MM 20% Zodie AU O BIE Y0BTSR ,
B LR ERER TSR R, W KR RE B Ef. B EL, Ry
R RE B LA R EEREEE 5704, T DX 6 S5ITHR M BR ek o
%5 870 4%, X HIE I K R EEA T I Fo S | i

u)@@Hﬁm¢ﬁ%%mﬁﬁm%%7%mﬁ@ﬁ&oﬁ%%ﬁﬂwa%ﬁaw
#g/L, TE6IED 3 SWERIFES 0.51 pg/L, BT DEGTRY 6 Whdr BIES] 0.26 pg/Lo R EJE
JRROS S BTEH Y 46mg/kg, 33 WENIPEE 65mg/kg, XEBET i A SRR HIAARRE
Mo 1980 4EX PRI B 45 7E UG K 26 g/ L, B 3 BEREIR T 94 % o EBASLTIIL, BiZH%d
KR A TR RN 4 & Ve P L 75 LU BB AL S0 B R, B TR T R B R vh, P2 AR T
WIER . HRE, TR COD B&HXR, BAEIYNEERRNIER, X4
UK BN 1 mg/L COD b, #/K BRI BN 4.33ng/L (BEHIRE, 1983), IBFHE
(1980) WINAHR AKX EMRES MR KBTS EEREIY, HINAR KK E=
@%5%%@%ﬂn,#mmﬁﬁﬁ¢°LL%%,@m¢m%z%u%@kmrﬁ%
o
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HESER TSRBKPREREE EMRXR. FRKPIERSSEEENHER
LRMRFo B 1 X R BT TE BR7K i s i kA AR O KR R R VE o T 07
BROEFRXERATOERSSERSERRBER L, RHARRDEKBEER
BARERET MERRY, ENRNEREAERRKPERD S BES(EES, 1982),
0 X B i R R R AR AL » WU ACE BT AT B T A Hh O R R RE R SR SR
PR R 32 I R B2 K B AL S A R AR e e AT L R H IR E & BRI
JERZ P BB AW 4B RN RSN, KR PR R & A EREE, N E
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HAMNTHEERBHOR iﬁéﬁi}ﬁ #ﬁﬁﬁ%)\f@%ﬁaﬁtﬁ XtRESBERNAOXIBHERER
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(4) HITTRELRY ‘:J@ﬂ(lﬁﬂﬁ’fﬁ @*ﬁ%‘&iﬁéﬁ?ﬂﬁé’ﬁo ﬁ%ﬂﬂﬁﬁ ﬁ#’@ﬂ(?’*
fREEAN 0.4mg/L, RABERFE 7—12°C ZT(FREESE, 1984)
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WP EE RGN 23.1% , 41—64 RN 36.6% o XFJRERENHBRAHNWESBEBER
ShEEY BEE AW BV Y, N ERIBKHESBRENS, JFHy8E
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Interaction

DISTRIBUTION AND TRANSFER OF SOME HEAVY METALLIC
AND OTHER ELEMENTS IN THE BOHAI BAY*

Huang Huarui

(Institute of Oceanoglogy, Academia Sinice)

ABSTRACT

Sea water suspended matter, sediment, inferstitial water and biological samples in Bohai
Bay have been analyzed for Hg, Co, Cr, Zn, Cu, Pb, Cd, As, U, Ni, etc in 1978--~1981.

This paper reports the distribution and content of these elements in different mediums in
Bohai Bay and their speciation and transference. Owing to different geochemical characters and
effect of regional environment, contents of these elements in their respectivé mediums in Bohai
Bay vary characteristically. Hg, Cr, As etc contents in sea water of the Beitang Estuary and the
Dagu Estuary are higher than that in other places in the Bohai Bay, and decrease with increasing
distances off the estuaries. The distribution of elements in this Bay, except estuarine area. is more
homogeneous. Hg, Zn, Cu, Pb, As are remarkedly accumulated in sedimet in the Beitang Es-
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tuary and the DagubEstuary, but a great part of this Bay is in natural background state. Con-
tent of elements and their grain size are in linear relation.

_ Total mercury content in fish in Bohai Bay is 0.002—0. 88 mg/kg, veraging 0.409 mg /kg.
Mercury content in Sand gurnard fish is the highest, 185.3 ug/kg in avuragé, and is 143.6, 107.1
and 3.8 ug/kg in Spring Gohy, Roncador and Common mullet fish, respectively. Average con-
tent of Hg, Cr, Pb, Cu and Zn in Arcy Subcrenata is 0.021, 0.26, 0.19, 0.26 and 7.7 mg/kg, re-
spectively.

The result shows that mean ratio of particulate chromium to total chromium in sea water of
the Bohai Bay is 76.9%, reaching more than 90% in estuarine zone.  therefore particulate chro-
mium is a predominant speciation in sea water of the Bohai Bay, and speciation of hexavalent
chromium is very low. Content of total dissolved zinc in sea water accounts for 59.4% of total
zinc. Content of particulate copper in sea water accounts for.54.2% of total copper. Content
of total dissolved lead in sea water accounts for 70.2% of total lead. Content of total dissolved
cadmium in sea water accounts for 63.6% of total cadmium. Content of total dissolved mer-
cury in sea water accounts for 66.2% of total mercury, inorganic mercury accounts for 70.4% of
of total mercury, so that inorganic mercury in sea water of this Bay is the main .fo1m. And
inorganic arsenic is the principal form of total dissolved arsenic in sea water. .

Content of methylmercury in fish in this Bay accounts for 79.4% of total mercury, and
91.3% of organic mercury. Therefore methylmercury in fish in this Bay is the principal form
of mercury. Content of inorganic mercury in fish fed with phytoplankton is high, and con-
tent of organic mercury in fish fed with zooplankron is high. Mercury in food chain is 1ncreased
by degrees. )

Our work showed that some elements in estuarine region exhibit remarkable transference.
For example, chromium and mercury under estuarine condition transfer from sea water into
sediment in the particulate form. Marine organisms in this Bay accumulate some elements
strongly, but total transference is low. »

* Contribution No. 1227 from the Tnstitute of Océanology , Academis Sinica.



