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NHE $ER AFK K¥l RE#

(HhEBFRGERRR, &%)

HE  EET R ENEEERETTAXRESRENRENERRESOUE
WERSFARRTTRESESENOWUE. ST Zo, Cd, Pb, Cu, SHIMELK 7 M
LR HEITRERSRENGRAE RPN ESRBIF T, EHETAK
MRESBRNEREAN. SRUNEZTNENERERAXNRE - EARBXNE %,
HAANFTS EREME RSB A A

BERFXEHAETREREZNERRIVE 1982 EXFREROBIBENER
ZFERX#TTHELESENNE. WeNBUSEHE I8 .88 BN, 54
T Zn, Cd, Pb & Cu ZEHRNEE, HUENERSREINZHKERTRSH
BRESESBETHR, TEHAKRKHFANBERSBENERERE, HSERA—EA,
MREBEARSHIANEERBGET TR, XEREESTEE, Xt—F TRATN
FREROIASR R, RO T ERNR 2R,

—. RH RN

L ¥SRERSTE

(1) HIGHIEREE Gymnocypris pracwalskii (Kessler): ZHAEHRBBR LN EE LU
B WEHEHEW BN, YHERKRAFTERA, BRAEET 19824
5 AEFEBMER —ERHNLE&ADHEN, RE—EREE. EIHUREK
KRB E, B HF SRS, 80°Cc YU TRT.IRTE, THADETRERAR, R
FTTBREANLEDI.

(2) FEEEEMBEH Brachymystax lenok (Pallas) MAT1982F 6 ARE BT
& FA L K KB BEE , SRR R IR B R iR L

3) KEEFFRYEES: EREALRESNAN, BREKERTRIER KEE
HERGBET, OEMELTRET 1—3 BRHTNE. NRWREREARIHES, &
I H B LR ZE N

2. 3B E
(D) EMHERESBEONE: R 0.10g RGBT A RERS, BT LH
JAE 450°C KL 8 /NEE LR RIE A 0.1ml 38 HCl (Rpsl, dbgfb ) ™) Bk ARJEM

* WEMNFREERAMEENTRES 1238 5,
33 K HE i BB, 18 BUAR BT R R B SR E (5 R RO 7 30, R L 303
W HH: 19834 4 A 16 H,
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%1 AREReXafPHRESR

i | BE | &RAE (pg/s, TH)
RELHK | sl FIE |[WEBL
(cm) (%) Zn cd Pb Cu
e 1% 9} 33.2 | 30.0 ) (2548 0.16 0.63 1.34
58 21.1 0.12 0.75 0.91
B 35,3 0.28 1.1 2.02
=3 19.5 0.12 1.25 1.60
b 16.3 0.08 0.75 i 152657
5 50.4 0.36 1.75 2.69
MEE | 65.0 0.80 1.63 3.28
wHhes 32.9 0.27 1.12 1.87
r iR 2% g 3.7 9525 " 29.3 0.12 0.75 1.51
i 38.1 0.20 1.50 1.76
= 36.6 0.18 2.25 1.60
% 48.8 0.30 1.62 1.43
48 194.9 0.60 3.87 2.52
P 143.0. 0.44 2.75 2.27
k| 52.0 0.31 1.62 1.85
e AT Q 23.6 | 31.0 | & 14.1 0.77 0.25 0.63
s 1% . 5y 19.2 0.33 0.50 | 2.52
e (i) 57.6 1.10 1.65 3.30
B 60.8 0.37 0.99 0.50
% 64.0 1.54 0.55 173
8 70.4 1.65 3.19 5.67
P 92.8 2.09 2.42 2.80
Wk 54.1 1.12 1.36 2.45
& BT " 26.1 | 32.4 | & 14.7 0.55 0.55 0.94
Mgl 2% 54¢ ) 110.7 0.77 2.97 2.24
& 48.0 0.44 1.21 1.42
8% 73.6 0.99 2.42 2,28
& 76.8 ° 1.87 3.08 2.52
A 80.0 1.54 2.64 2.04
ks 67.3 1.03 2.14 1.89

_Bs RHCH BB A VEE 1982 $ 5 H22 E%aﬁﬁ?ﬁﬁ 2 %ﬁa (ﬂ‘*’ﬁﬁﬁﬁvﬁ), “HEE R LB AR
ihF 1982 4E 6 A 3 HRE He & 570 LBk A BRI %S

. 50ml BR¥EAK, I NH,OH (44, JeE/b T/ 75) i pH 2% 5.00 B 25ml 75 #k FBH B M 4

. ERREHEARS, WE Zo, Cd, Pb, Cu, AMAREEER. HEMBELH [1—

R 21,
i

(@) ARERSENE: BAR 12.5ml MEEREEK (ERRE, HK RO
RIE A E , LI 2D, BREARAEESBEETFHORERASGRNE
o

3) THRYhRTEMERSBRNE: FREL0.10g FHRWEES, in0.10N HCl
R 7K BEH) » %% 8 24 /IR, SR B3t 85 L NELOHL ¥ pH 5.0, B 25ml B MeME IR



68 ..ﬁiiﬁﬁivﬁ, 17 %

ﬁﬂ%ﬂﬂﬁ M%%%VF% E&IEO

% 5 ﬂ u:.
 ARERER R ﬁﬂiﬁ@ﬂi&?ﬁ ENMHAATHBEREBNELER,FIAKL

N 1 BRI BN, F W NES Zn, Cd, Cu B ,4Y51% 65.0, 0.80

¥ 3.28pg/g (T, THDo 8% Pb 875, 35 1.75ug/g0 8% Zn, Cd 1K, 5512 16.3
% 0.08, BIESE& Pb, Co R, HBI% 0.63 % 0.91ug/g, MefaMik TS LR SIR
BB K A Zn > Cu > Pb > Cd,
FUB B B0, A Zn R85, 00 143.0ug 8888 Cd,Pb,Cu S5, S H10 0.60,

3.87 }%2.52 ug/g, W& Zn, Cd, PhE: %, 28124 29.3, 0.12, 0.75ug/8, #E& Cu &
16,36 1.43pg/g0 EEBETHE LRSBOBIKUY Zn > Co > Pb > Cd, St
& RS BLAA— Lo

B 4 A TLMERE BRI IE S Zn, Cd BT, 49B1% 92.8 B 2.0908/g0 8E% Pb,
Cu B, HHI% 319 K 567ug/g0 W& Zn BAKH 1410 BRE Cd BIRY 0.330 BIFI
B& Pb, Cu BAK, HBIY 025, 0.50p/0 BHTHE LRSENE, KKK Zn>
Cu > Pb > Cd,

R AR IR , PUIES Zn 75 % 80.0, 88 & Cd, Pb, Cu B, 4 51%

%2 FREESSREARGFRTRENERERSE

BELBERE (ue/g), D) TE, DBE

RS R
Zn cd Pb Cu
oM 2 55 1982 & 1) 14.9 0.46 2.82 28.3
(FaRE) 5A22H 2) 11.8 0.36 2.24 22.5
PHE 1982 £ 1D 8.7 0.15 0.92 18.9

BE AL

B BB 6 A3H 2) 6.5 0.11 0.68 14.0

E: EAKENTNBRER,
%3 ARERBIBEZKEPHREBEBRE

REBESBRE (pe/D
SREEhAL SEEERA]
Zn cd Pb Cu
R 2504 1982 & 6.1—12.4 0.04—0.08 | 0.034—0.122 0.82—1.51
A sA2E 5.3 0,06 07076 17
L 1982 4¢
4.4-7.8 0.036—D.068 0.63—1.26
BH A BRI

2 ﬁi‘;, ER IR 7 A
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1.87, 3.08, 2.52pg/go P Zn, Pb, Cu RM%,' Salsh14.7, oss 0.94, BH®& Cd &R
% 0.44pg/go Wtk FH& ERSRAIR, RN Zn > Pb > Cu > Cdo 4

F2MEINHIHTEBRERARRENS, NRUTRAIBEEEKEDTRESRE
K& EB o

M%ZTEmi@%&ﬁﬁ%*@ﬁaﬁmﬁﬁﬁﬁéﬁﬂdﬁﬁﬂwﬁoLﬁ%&
EZHARK, Zn, Cu tHE 1 fELF, Pb, Cd HHE 3%, mﬂaﬁﬂw¢mﬁﬁéﬁﬁ
#AE— LB Cu > Zn > Pb > Cd,

ME 3 H AN, FEME REREN) SHEEEmAL (HARBR 7J<1zm MEELRE
BFIREBEENN, FERHEMURS. FAXNRRAYSKETHREESESE.S S
EAMP HEAKEhERESBRENRFSAKPHESBBEYE,

57.6 608 64.0° 70.4 928 541

1 i
wl e

20

I E—
A

rglg
(=]

40

20

0 Lo nA =82 nA nb. N et ez
e it ;3 # 8 & EE TR
Czz7n IECd g Ph [ JCu

Bl #ENSReEFIAKSASNRESRAR

&E1¢@E§mwm@wmﬁaﬁﬁaﬁm&w%mm&%%%m&wmﬁa
N B RO

F4EPLRAXZALN 4+ HREEEENEERE . J:iE?E%SVSI R &8 XY Zn,
Cd, Pb, Cu HIEHAEJIRIR, IR BITHM HRe X EIFELE 1978—1982 &, FIA—J
BWEBEARNESRBERERMEL, 01978 F£NE REINELENE 6 Mg (R ¥&)
- Cypselurus poecilopterus (Cuvieret velenciennes) HIFF.#E%T Zn HEERM, 4 (4-—2) W
L0 iRRIY 1 X 10% % Cu RUERSE, FF2H 3 X 10°, 32k 5 X 10% % Pb B, JF.
8128 (9—5) X 10%, B4 4 X 10% Xl 1982 £ JSE (OB S — M AmEE SR (Cynoglossus
L ) M Zn RUEE, MY (2.7—3.5) X 10°, FipIOh 1.2 X 10° X Cd MBS, K
24 (3.0—5.0) X 10°, A4 2. 0 X 10%; % Pb E’J‘E’%Emﬁf‘ﬁ, 5 (4. 9——8 2%
ﬂ'ﬁﬂgj@ 2.5 X 10 %t Cu WEEENE. T4 (0.8—1.0) X 10°, iK% 0.2 x 10%
%%Eﬁﬁ aﬁmﬁﬁ?ﬁ %é%‘ﬁ%ﬁﬁ E—FI&WHH—:E%?EE@E%B& ﬁ‘ﬁﬁﬂl:b@‘éﬁo
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x4 KHARAERBNGTIANE FEARNRRLROBRNR

ERAEY CIBEUE)
B EREAL
Zn cd Pb Cu

B 8.1 102 8.0x10° 2.3%10° 3.4x10?

B9 7.0%10° 6.0%10? 2.8%10° 2.3% 107

B 1.1%10° 1.4%10° 4.2%10° 5.1% 102

HHWRE(?) 5 6.5% 102 6.0% 102 4.6X10° 4.1x10
o5 5.4%10? 4.0%10? 2.8%10° 3.2%10

g 1.7%10° 1.8%10° 6.5%10% 6.8%102

A 2.2%10° 4.0%10° 6.1%x10° 8.4% 102

L 1.0%10° 1.4%10° 4.2%10° 4.7%10?

B 7.1%10? 2.9%10° 1.5%10° 2.0% 102

B 9.7%10? 1.2%10° 3.1%10° 8.2 10*

B () 2.9%10° 4.2%103 1.0%10¢ 1.0%10°

aBAL B 3.0%10° 1.4%10° 6.1X10° 1.6 102
mBEa(?) 8% 3.2x10° 5.9%10° 3.4%10° 5.6%10°
@ 3.5%10° 6.4%10° 1.9% 104 1.8%10°

A 4.7%10° 8.0 10° 1.5%10¢ 9.1% 107

B 2.7%10° 4.3%10° 8.4%10° 7.9%10

ENMBEXAKRNEESES B EENEHRE - LEARSGRALER L, ¥ MNanme
(1979) 4838, B 11 Fk KA LFEHE Zn, Cd, Pb, Cu, 23H124 30.6,0.4,1.7,0.6 pug/g
(BE), XEFBSFRAKNEESBUERMER.

Cowx™ EEEILER/RIT (North Wales) FHA 48 45 # (Peris F1 Padarn) {84 &
(Salmo rrura) AR SEE (Salvelinus alpinus) RAMHME Zn, Cu WIEIL, Peris 3§
s pgE, &, FBRIAE Zo, 518 4244, 298.7, 255.0, 476.8, 50.7pg/g (TE);
4 Cu RN <3, <5, 392.7, <5, <1 pg/g, Padarn FEUILARA SHEES Zn 5 H] %
306.4, 269.5, 218.4, 550.6, 54.1pg/g; & Cu B4 <3, <4, 413.1, <4, <lug/goiX
ANV ASRESRRE, THESSRES, HPASNEREEARBENRE o
REFRSEALXNEGEDREDREREHRE o

Z LR, RIOITUEN TS RAaXMREN — AR XN, KR &8IRL
L4 MRESBERBREARNEL. SEIN—EHRKE KEEALEL, AR KA. H8
%5‘”&j§o XA SARNERIFE SREE KAWL KN ENEEX. B, K
RERE &P ERK IR E,

€ #F X ®
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CONCENTRATION OF HEAVY METALS IN. THE TISSUES
OF FISHES IN QINGHAI-XIZANG (TIBET) PLATEAU*

Liu Mingxing, Li Guoji, Bao Wanyon,
Zhang Shoulin and Gu Hongkan

(Institute of Qceanology, Academia Sinica, Qingdao)
ABSTRACT

The paper deals with the concentrations of zine, cadmium, lead and copper in seven
tissues of Gymnocypris przewalskii from Qinghai Lake and Brachymystex lemok from
Yarlung Zangbo River in Xizang (Tibet) Autonomous Region. The samples of fishes
were collected from May to June, 1982.

The tissue samples were ashed by Muffle furnace at 450°C and their zine, qadﬁim1,
lead and copper contents determined by anti-adsorption physical coating mercury elec-
trode inverse polarography (ASV).

A comparison has been made between the concentration of trace metals in muscle,
spawn, skin, bone, fin, gill and stomach of Gymnocypris przewalskii and Brachymysiaz,
lenok, the concentration factor of trace metals in several tissues are calculated.

The Zn, Cd, Pb and Cu mean concentrations in total body of Gymnocypris przewal-
skit are 32.9, 0.27, 1.12 and 1.87 ug/g dry weight respectively. Those in Brachymystax
lenok are 54.1, 1.12, 1.36 and 2.45 ug/g dry weight respectively.

bution No. 1238 from the Institute of Oceanology, Academia Sinica.” U



