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Table 1  Parameters related to fish sampling

i 4 XBERXES FEEE o Mk 3§
Region Site Sampling date Number of species | Number of individpals
¥ W 198748 11 A
Hainen A Nov. 1987 8 81
I B 1988 6 K
Guangxi B June 1988 20 87
LI
Western C 198748 B 5 40
Aug. 1987
Guangdong .
i
- S | .
The Pearl River D E F 198842 3 5 o .
estuary March 1988
5 x
1887 % 11 A
Eastern G Nov. 1987 1 : 119
Guangdong
107* 109* 111" 113* 115%* 11
24" o =
23"
22"
21"
20*
=
TS
18"
1z*

B1 REkSaRrRE
Fig.1 Sampling locations
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(FFREANELRER  F 250 TEEILES K 2L A B Cu,
Pb.Zn.Cd.Cr.Ni 3 R URBRA¥, TRDBSIE. ERMAFH Co FHS R, WY,
IR BT 0% X > B R X (P<0. 05) P (P& B R &) . 85 8§ %
Y X >R IT 18 X (P<C0. 005);Zn %?ﬂ%ﬁ»%ﬁ\?ﬁﬁﬁﬁz>gﬁ?@z>ﬁﬂﬂﬁ
K (P<0.05): AR K S%IO B EBREREHERREEP>0.10),Cd -1
%Q’gﬁ?ﬁz>§fﬁ\mﬁﬁﬁﬂ>rﬁ\ﬁﬂD?‘EB:(P'(O. 01);Cr M Ni g ¥ & &,
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Table 2 Heavy meial concentrations in muscle tissue of fish from northern South China Sea

% K 53 2 & A & _! (R/FRTE
Region No. of Metal concentrations (X +SD g/kg dry wt. )
sample Cu Ph Zn cd Cr Ni
?gainaﬁ; 12 3. 861,76 | 1.3240. 34 #1.05%20.97 0. 13+£0.05 | & 86+0.19{ 0.68+0.36
g:lanfgi 18 4.3342.07 | 1.3040. 58 |25.32+£9.13| 0. 08+ 0. 05 } 0. §2440. 37 | 0. 8110. 43
L]
Western 5 3.1541. 41 | 1. 2740. 58 |49, 28+£24. 74 0.271+0.10 | 0. 990,20 | 0. 6420, 24
Guangdong
H{L U .
The Pear] River 20 3.80+1.64 | 0.7240.24 [21. 4248 48] 0. 08£0.05 | 1.071+0.60 | 0. 71+0. 68
estuary
B x
Esstern 11 2.5341.70 | 1.36+0.98 27.52+10. 08 0.1610. 10 1. 00:£0. 42 | 0.57+0. 27
Guangdong .

(Ha%AEERERSHERKEHCR
ERM T, 2R TRE L EHEEKES NEBAX. FTRAXMTER
@ 3 Kok, WMEFRAKSAKY 6 MELR RN TIHENTH 3, SMBKEHK
HELBSBEMNTERGCREE ., Co: KEAX P ERAX>PTRAREL

0.025);Pb + B fa >+ TR 2>+ L EAK(P<0.025),Cd + REAX> TR

Ao P EEAIEP<0.025);Cr ¢ EEAaRX P TRAR> P EEHIEEP<0.025);
Zn.Ni: HEXKEHEBHERTEE. BEER, RRAXNESRTEER.

%3 FEATFEAKBRENREASE
Table 3 Heavy metal concentrations in muscle of fish staying in various water layers

BLMTHERG/FRTR

& % Mean metal concentrations(g/kg dry wt. )
Group .
Cu Ph Zn cd Cr Wi
ERE & ¥
o <zl fishes 3. 65 1.51 34. 38 0.18 1. 13 0. 71
mTRBAaXK
Midwater fishes 2. 94 1.13 27. B6 0.12 1. 14 0. 62
d LRE%
. . . . 0. 0.
Pelagic fishes 4, 4], 0. 94 32.58 08 86 65
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(2ELXWMEBERSHEARMNRR

RIESCARD ), BRI B B S A A A fa k. FREAKMERRREY
BRIKE. FAREARINEAAF s HESESELE L. ZHRB R ERE
B ARHAXNATH Cd S REF L UM R e aRI A BM Cd &
B (P<0.005), WiIH FHASEM 1.7 M 2.1 5, KR SRS R, S22k
ERAFBIF. Denton FURE  MAMART K ERERUKEANELAR—HE
Triaenedon obesus f1JK%& Carcharinus amblyrhynchos LI HE Cd BB S B FHT &
RULAPH Cd S5, TR Cd Z B RBLPIPE —RBRAEYLEL, THES He —
S EREAT R TUR A & & & &4k £ 2 BAFIH 24 B 4K T . Macky 209458,
B RAR B 2 AR I8 RV K — BA 5 Makaira india WL Cd S B E
RO4R/TREE.

x4 TEEMESENANTHIRSRSE

Table ¢ Heavy metal concentrations in muscle tissne of various feeding - habit fishes

P E:ATFH&E(N/TRTE)
S Mean metal concentrations (g/kg dry wt. )
rou
P Cu Ph Zn Cd Cr Ni
2 ﬁﬁ &% 3 68 1. 41 37.13 0. 19 1. 30 0.71
Camnivores
i‘&#m&%ﬁ;@ 4. 20 0. 84 31.13 0. 09 0. 86 0.72
Herbivares
a ﬁ-t{t & % 2. 05 1.22 23. 99 0. 11 1.22 0. 83
Omnivores

%5 BReRuSGREABREARTNSH

Table 5 Distribution of heavy metals in tissues of Fish

mEgm EEBRTHERCGI/FEFE)
- Mean metal concentrations (g/kg dry wt. )
Tissue i
Cu Pk Zn Cd Cr Ni
[i185
Muscle 3. 82 1.21 1. 11 0.14 1. 00 071
Pl 8. 07 4. 20 108. 24 2? 55 1. 74 1. 60
Internal organs
A 7. 26 16. 54 121. 05 1. 25 4. 01 4. 08
Gills ) ! ! ’ ’ ' .
B’ -
N 3.79 9. 861 141. 67 Q.72 315 2.33
Skin
L 4. 36 13. 64 72.54 0. 74 1. 98 3.47
Vertebrae
ch 4. 59 28. 33 265, 46 1. 43 3. 50 7.23
ale
(g )Iﬁ!&ﬁﬂi*ﬁiﬁ EEHTPHS T

WET 674‘@?’3#&:&?%&1 46 ﬁﬁ%#nnH‘JWEE(#é"ﬁWEEEH‘JYEA% TRED.
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BE,17 A EBEERNE . B ST HAHE CuPb.Ze . CAd.Cr MINi S E G, Bt
RERRTIRARBEHRAIHESESBRNERE . AROT. Cl. RE>R> K,
B B ULP P B > EE F > B LA s Zn 8 VB R BES>F LA Cd R
S B B B LE s Cr B B B2 B IS BILVD S N - B > B A LA .
REFIMT ILHAREAXAABRTFEENESRSE MR T SEEHES
RS BER —BEREATEE—ERENMIER, EFHESREARIRRE
ERPELHEHES LR EREEE TN,

¥6 AaNFRATEANESKES R

Table 6 Heavy metal concentrations in tissues of some fish

&m | BY EEs | EEeRa | Zuws HrE b} 3|
B8 | Decapterus | Nemipierus Saurida Trichurus U peneus
Metal | Tissue | maruads Japonicus tumbil haumela moluccensis
A 321 2.52 3. 48 2. 88 2.19
B 7.74 14. 14 13. 52 9. 52 9.17
Cu C .41 8. 76 7-43 6. 40 7. 00
D 5. 18 3. 86 5. 13 5. 48 4. 65
_E 4.10 3.48 4. 07 4. 90 4. 85
F _ 4. 52 5.21 —_ 5. 48
A 0. 90 .15 1.24 1.36 0. 60
B 5. 35 4. 80 321 4. 25 §. 61
Ph C 12. 82 13. 87 13. 00 16. 93 16. 21
D 8. 20 8. 30 6.17 5.12 % 07
E 17.12 12. 93 11. 42 10. 27 18. 73
F —_— 30. 00 23. 89 _ 5. 04
A 26. 60 28. 95 36. 30 42,45 30. 62
B 68. 50 92.73 12653 101. 28 162. 52
Zn o} 86. 25 82. 50 119. 87 134. 33 143. 84
D - 79, 54 103. 45 95. 32 118.12 161. 78
E 48. 40 39. 75 57. 65 64. 24 70.52
F -— | 249.90 301. 79 _— 296. 88
A 0.12 0. 07 0. 25 0. 20 0. 08
B 1.96 2.71 2. 92 314 2. 83
cd C 0. 94 1.05 1. 20 1. 33 0. 8%
D 0, 70 0. 40 0. 63 0. 73 0. 65
E 0. 84 Q.52 0. 80 0. 92 0. 74
F _ 1. 26 2.10 _— 1. 77
A 0.72 1.18 0. B8 1.13 0. 69
B 1. 40 2. 06 1. 67 1.73 1. 47
Cr C 2.96 3. 06 3. 26 4.17 3.81
D 2.10¢ 3.38 2. 08 3. 70 2. 97
E 1. 67 1.83 o 1.54 2. 11 2.03
F ——— 4. 05 2.72 — 4,62
A 0. 50 0. 83 0.42 1. 75 0. 38
B, 1. 73 1. 92 1.26 3. 86 1.41
Ni C 4. 14 4. 48 3. 57 5. BO 3. 94
D 1. BO 2.04 2. 43 3. 48 2. 65
E 343 317 321 - 5.43 4.13
F _— 6. 38 5.13 — B. 82

# A+ P Muscle, B PABE Internal organs, C,.#8 Gills, D # Skin, E.:‘® Vertebrae, F. ¥ Scale

B F AR AL L R AR M, SRS REEME NN R R
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W,Cd A Cu 2 MEREABTHIA, UABRTHEERE, MENERBERIXZER
FREEAFREAT B RE P20 5 Cu Ml Cd 22 1 fd By SM A7 18 50 7% L% HE B XT B, Pb N F0
Cr EREFTHAI ML, MES . FRIRL. IR 5 3 e REAKRTHRSS
Ca BPHHEXRY. BALTH 6 BT BARE X EERH FTRARAFEFKREEY
VR RS SBL T A A S % < B E SR

(FEREAESTORMKEXESREBNER

BRSO e Bl A 2540 i B ST O RMOK 2 2 KK, X 7FIMTIX 2
REEPA P 6 MESR S RNEITHE, K REREH ERAKNNPHESR
FRESTOERKERNATHESRERZANERABE,

®7 DESEMTOERXKBXNELRASE
Table 7 Heavy metal concentrations in fish living in off —shore area and fish living in estuary area

& s Eﬁﬂﬁ't(ﬁ/ﬂ:}?ﬁ:ﬁ)
Heavy metal concentrations(X+8D g/kg dry wt. )
Group -
Cu Pb Zn Cd Cr Ni
% ?S 3.79+1.83 1 1.06+0-50 [29. 73+16.57 0. 12+£0.09 | 0. 944 0. 35 | 0. 7340. 58
Off —shore fishes
wnmﬁ*ﬁ% 3.3111.63 | 0.9010. 25 {22.95+3. 87/ 0. 124010 | 0. 99+0. 45 | 0. 8240. 81
Estuarine fishes
W i
(=HELTRAREARN EXNHEL R

BRIL 3 E M 7 BRI L, B4R P2 B W 3. 26 X 10%m® , BRI L AT B 7
EEFRAEHREEBY (30 Cu.Pb.Zn. Cr 25, FHEAIERIL = & W XA e 2 89 18 15
AWML T A P B DA T K25 R S Tk kXS TR il i
B ER ESSETRURIRILOBXELET KROBES R T E. B, SI 08K
GAERYN 52. 9 MR Cu.122. 4 WA Pb,190. 2 i Zn A1 0. 2 Wiy Cd™, BB RF . Kk
SULREALA 0 b 2040080 0\ BRTT. 11 3 I 4 15 S 0 6 A B0 10 3 Moo T M
FEHKR. R, HERITENGE, L IERSHF ARV TN E SR & R EHE
. —R, B O BRI S AR S T %05 A S B B A ) 1 MR, T 30 M M e o A
ETF BRI IS REm 2 A, B I O R% K a2 S R ® R
. MOREKAXNBE PR RSB RS EEEERAXI NI ESRS
BEA—F XN T B RS ar A XS MBS LA PR AT E, S5 KT
RENBESRETERERRN S TR —BM.

(OB aER SRS BAFHTFH

- WZn I RAGEBFASRNUNTEFREROILR. L, AT EAY
BT SMIEY Zn ZTERNLA RS R g S BOS O B, PN AL Zn EER
BE BRI S SR o Zn KRR TRRAF DY, AT, ER R, R SR R
MR AKILA FH Zn & BB T E R A KIAFE Zo S 75, XHHEE%
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SHHEAEM Zn FETREAEIED .

WS FARIA T Zn 2B (31. 11418, 91 X 10 S F R F 25 R B M 75
MAFHE Clyde WEKALAH Zn BHSEGHIH 1105 X 10 B EFM 52.3X107°F
BDU AR B IS R X @AM Y Zn & BEE T, 3 Harding 0 HUE K FHARIH
AXNAD Zn B S B/H 19. 0X 107 FH , Denton B RHEBAF TR EREXRINAF
Zn BIEEN 13.2X 10 FE, FRMAENAD Zn HERE KT HEERITRIFNE
BUEOTRAMNIERIENEEZHAERLHENAKE R I ERERWARE
SRABHETHRABERIERE, AR O UEREENE=RP In HBERA
HE@OX 107G B,

(2)Cu  Cu5Zn—#, EaEFRE—HEYEETE. AMTTEASRESAEN
P £ 4 o P T T (Lt R 2 o X T A B P R 0 Powell™,
Denton 28, FEPREE Cu TTRM M EEMKR AR AP Cu W FHIK TR, 44,
XEEZLTHEN IHERRENBRARAAKMXEFAREAYRELERNBERER, T
FREIFFETHHENNERZR, RANTREFHTIEE.

*®3 DFLEAESREFH
Table 8 Evaluation of heavy metals to commercial fish from northern South China Sea

Cu Pb Zn Cd Cr Ni
SHAEHESRMAR(E/TRER) 0. 28 0.10 1. 62 nd 0.12 0.03
Heavy metal concentrations(g/kg wet wt, }in J I j I I

commercial fish 2, 60 0. 90 23. 25 | 0.12 0.66 0.79

BRARSHENMFECG/TREBE)" .
Pollution evaluation standards for marine 20 2.0 40 .6 1.5 5.5

fishes(g/kg wet wt. )

ARHADERER/TRERD
Healthy atanderds for human 100 1.5 150 0.2 1.0
consumption (g/kg wet wt. ) '

« AR 2 E MR RO R S A WER RIS ML R 2 L ARG, 2 F R RN ARG
AR IR E AT o R E TS R AR

BRI TERSH AR AP Co e EG3. 6221 79X 10 FEMETF R HERA I
#22 Clyde S @KAAF Cu B E 0.5 X 10 F BV (R iFRBBMAAPLH H Cu
WME R, RSN TFRERLBNRAHEREBEEFARNAF Co R
B% 1. 5 X107 FEA 0. 82X 107 FE® ¥, Bl FLAT Cu S EHEMT B
205 R A AR HE R AR B DA BT REWN SWHEL AT CuBEAKF
10X 10 B E),

(Cd  BAEWAEF Cd HERKF—BET 0 1x 10 RE, HEREFREE
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BRFEHERCIHESELZE 1~2 M HER | RITWBEH RS REH,. &
WA E RS RPN AR Cd B E R0, 1420 11 X 10T BB F 5 R Fm AR
NP CdMWER, SRIFREMARIAF Cd M & BEA—B, 5 0K H I H 8
Rt o MR Cd BT KTR 0. 04X 10 BB, KPR AXNAYF Cd
Ak R 0. 17 X 10~ FE, MA K| W A BRBALHAF Cd B EFEH<0.1X10F
7o,

ST BN A Cd M & BRI T W a2 YT frin ", “ AR St AR
HEP DL B EE K Cd (B AR E (2. 0X 107 B ED T,

(ONi REREDBEET &ZN A Ni B RS 10 X107 FE™,{HKX
EHEEE S A E P Ni & ERAELT 0. 3X 107 B E™, 15 Rt P B A O H]
W Cokburn 782 B f 38 LA H Ni & &R 0. 11— 3. 88) X 107 F E**; Burdon — Jones
U W T B I Townsvible ¥ 15 FHE & A, HA 1 MAVA PR Ni g S,
HAR 14 FEUE M Ni & ESE T8 HB O 2—0. 9 ) X107 *F & ;Denton RIERRZ
BRABCH T R ERERNAS N SBKFHEFRER 0.5 x107°FEH. ERIIN
BRS, SRaRU AR+ Ni 8BS 50RTGEWAXBEEBAERIA+ NI #
SREF—H,

BAT SR PR Ni S BT T 8 S 2005 R iR AR sE " AP IH 2t TUAE T
.

(5)Pb  AMEEHMANARKESRWEEEFTEE Pb & &, Halcrow %"
A T 38 2 Clyde B HRAKR 8 FRHAKIAAL T Po & B/E (5. 8—15. 00X
10T 5 WREEALIRE T 2SR BRMNBAEENEF P HFHTRN 2. 30X107°RE,
SR, RS 915 e B M IR A 2 UL P o Pb 9 & BB SR, B A0 FRAE 22 3H 1 2 F S ot
f YLPY & Pb B FH S B R (0. 5~0. 99 X 10" R EY), REFR A SR AXRIEF
Pb & &K (0.3—0. DX BB, MAAHLEHER AL 9 HFEHANAPH Pb &
(0. 4—0.71) X 10 R E, RZIFHERAANLIP Pb & EFE K (<0.2X107°
RE )20,

RINUAREEEE, HELBSFaXN AP P RS IXMBENTRER
HXABNAF P HSEEX—H . ERTFHERERXY. FUaRVAS PL SR
B FBBaERiFMRE AR R P ESRE, AR TREH SH ML AP P
MBEAFECXI BB UEEENESHKERT Pb HBEAREE 0X107R
i)[?]o

(6)Cr  FELRERSFARNATC WERETZERNBEMEARIAS
Cr B0 40X 107 B E), SATFHANLBALXIAF Cry &SRO IXI10FEIE
A —FR0I, B ALY T Cr Y& B3 IEAR T “ ¥ 9 A 2805 R DR O AR HE 7 0 T R R T
X R Cr BB A (5. 5 X 107 R EDYY,

v BRBRAL, 1983, M RMOKERBBENTR. B, RIS RAK I A IR RN, 203~ 301,
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SEFR S EERE K A XM ESR SR, 5 NS — 235 R R R S

REEQEFARESRE BN, WETSRERN. STRNERY c HESHS R
HEFREETBREAKTRIPMEE N AR B L AR, URRERE T —
EREEHK™RPESB S RARHME. KRBT ERI SRk aXyion 8
SROHBSREF AT RERS, HEAMENFSABN.
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STUDIES ON HEAVY METALS IN COMMERCIAL
FISHES FROM THE NORTHERN PARTF
SOUTH CHINA SEA

Lu Chachua
(South China Sea Fishery Research Institute,Chinese Academy of Fishery Sciences, Guang zhou 5103007

ABSTRACT Distributions of Cu,Pb,Zn,Cd,Cr and Ni in tissues of the commercial
fish taken from the northern part South China Sea were studied. The relations between
heavy metal concentrations in fish and its living habits, living environment have been
analyzed. Levels of heavy metals in fish have been evaluated as well. There were
significant differences of heavy metal levels in different parts of tissues;levels of heavy
metals in muscle tissue being lowest. The Cd concentration of carnivorous fish was
much higher than that of the other taxa. Heavy metal levels of demersal fishes were
higher than those of other fishes. There was no significant difference in heavy metal
concentrations between fish living in estuary area and those fishes living in off —shore
area. Commercial fish in the northern part Scuth China Sea have not been affected
significantly by heavy metals and their eating value has not been affected yet.
KEYWORDS Heavy metal,commercial fish, South China Sea
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