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Cr B9¥ES: FB IR R £ HNO; 1 HCIO, T3 A;
As BRES: B HNO,  HCIO, 1 Hp SO, #ATH R
1.3.2 #FE Cu.Zn.Pb.Cd.Ni RF WFX-1E #
FEF WA B T AT, W52 & R
B 324.7 nm,213. 8 nm. 283, 3 nm.228. 8 nm,
232.0 nm , WEEH 0.2 nm, WHIEE 8 mm, 4k
HEN2.3 L/min, SSHEHX 9.4 L/min, As B
CZECHRREEFBRIBRS R C BTARR
[N 15 w17

2 #R5ITE
2} EEERRERRALE

FET 21 A8 24 I, EOmERTE
1.2, TEHbRAE R E HE SRR RSA AR I
WA P BRENTEHOFEHRF (&
£B N ARSI, UTRED. SRR 5HERE
AIMERBE —FEREE, A7 RN H Y 9E
B AR B Cu Cd & A, Bk 100%, g
Pb.Ni, B As, (0 37.5 % ; IR  As . Cd B,
SH23.2%.16.9%, RERRAERENEL
KEAEWA TR, R FIRENSF-K
WK B & R BB LI T HR.

F1 KEREERSBRAHNER
Table 1 Analysis results of heavy melal content in aquatic prodoct muscle mg kg, SBE Wel weight
B2 A/ ind </ o Y . . . . N
Species Sample nos. Boﬁczjclingrh ﬁeigﬁ Cu n P cd M as er
M Mugi! cephalus Linnaeas L] 1823 75350 0.498 0643 0,537 0,033 0,196 0,358 0.154
SIMFBRE Odontamblyopus mbicundus 12 20~22 12-25 0,062 - 0.193 D.005 - - 0.046
FHREFH Siganus oramin 4 11-16 0~30 0306 - 0,439 0.027 0.423 . 148
M Cirrhinas molitoretla 1 32 350 0388 - 0.%61 0,012 0156 - 0.227
13k 8 Megaiobrana amblyeephala 6 23--35 300300 0.057 1,487 0.764 0.024 0,372 0.013 0_0866
ZEAEW Cynogloss ux trigrammus 1 4d 200 G009 1,735 00683 0,027 0.253 - 0409
PEEBHE Arius sinensis & 16~19 45--55 0,155 3.128 0.622 0.016 0.192 0.224 0.061
N Sparus latus Houttuyn 8 14~21 S0-175 0126 0,649 0488 1,033 0.270 0.166 0,161
FEME Arius thalassinus 1 32 200 0.062 1.775 0.561 0.019 0.253 - 0.097
P HEM] Eleorris oxveephala 6 1519 2560 00114 1,373 0.744 0,019 0.279 0.348 0.045
WE G Pomadesys hast 2 17--22 50— 100 0,166 - 0,439 0,019 0.221 - 0,281
FIM Channa maculata 1 29 200 0,107 - 0.317 0.042 0.318 - 0.360
T Clarias fuscus 7 21--31 TS--250 U105 0.849 0.320 0,042 0,237 - 0.109
WLAGB ) Coltichth s lucidus 10 618 6067 0,477 0.098 0,019 0,269 0,262 0.167
BRI Erythroculter ilishaeformis 6 340 200400 0.136 1.742 0561 0046 0.351 0.035 0.098
1M Muraenesox cinereas 5 6674 325550 0,137 1,564 0.361 0.042 0.310 0,264 0,141
BT BN Brachysomaphis crocodilinus 1 53 350 0,322 2.069 0.317 0.027 0.610 1.173 0.034
W Lutevlabror japoricus 6 3139 300500 0.079 0.919 0,470 0. (42 0.294 .050 0.261
W) Therapon oxyrhunchus 1 35 St (.033 1,267 0,435 0,005 0,123 - -
L] Plarwephalus indicax 8 27--36 125300 0061 1.016 0.512 0.049 0.260 0,265 0.29
KEE Preudosciaena crocea 4 2022 100150 0.114 0,561 0.027 0.123 0.085
WA Cyprinus carpio 1 45 1700 0,255 1.526 0,683 0.019 0.286 0031
W Carassins qura fus 4 2627 2040 0,433 0.742 0.561 0.034 0838 - 0404
BI# Ctupanodon punclatus 3 2324 B0 1200 0,196 0,422 0.927 0.042 0.318 1.230 -
¥} Shrimps 1.275 2,595 0,500 (.039 4.270 0,226 0.146
Ho - THEAREE. Y- means undetecrable.
#: EEReREHER
Table 2 Heavy metal residues in fish and shrimp muscles
BEY FEMAE/ (meke”) FHE(mgke ) 28/ HARF/ % SEREHA
Follutant Content range Average Detectable rare Standurd-exceeding rate Max content sample
Cu 0.009~2.025 0.256 100.0 0 B Mugil cephalns
Zn u—~5.507 1.233 74.6 1.7 AR RY Ariuc sinensis
Ph u--1.049 0n.507 96. 6 1.7 W98 Muraenesor cinereus
Ud 0.005-0.079 0.033 100.0 16.9 B ¥F Plasyeephalus indicus, Shrimps
Ni u—~0. 838 0.276 94.9 W Carassias aurafus
As u-1.230 0.191 3.5 23.2 BEBE Crupanndon panctarus
Cr u~0.772 0,152 81.4 0 JERF Lateolabrar japosticas
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B FUESER 2R ET G -3 . AR
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Cd . NLCr B As T i s,
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Table 3 Comparison of heavy metal in aquatic products from different waters

mg kg, IBE Wer weight

w”fﬁ iﬁi s:ti Cu 7n b Cd N As Cr
KiTOR 16821983181 f828 Fishes 229 183 168 014
Yangtze River estuary H %33 Crostacean 14,9 37.8 208 0.42
#n 198411 % Fishes 0,31 120 0.8 013
Yellow River estuary
AR 1990199471 ¥ Fishes 0.68 1310 0.67 0,08 0.09  0.50
Zhanjiang Harhour bay B Shrimgrs 1.568 13,48 0,42 0.04 011 0.2
I iREHE 1986--1958'%1 A% Fishes 0.77 6.26 0,22 0.0  0.14 .23
Guangdong comstal waters
28BS 1990-% 2 Fishes 0.24 290 0200 005  DoO8
Poland Gdansk Bay
#itn 2000 B3 Fishes n.18 101 6.50  0.03 028 019 0.16
Pearl River estuary K Shrimps 1.28 2,60 0.50 0.04 .27 n.23 0.15

1.2 BEEGHBRNSHAFSHER
221 AEFRAFEMNEEVEEERARR
FAEFR BABOKFGESBERBLETR
AT ROF LR ER SRS RS
MR R RPN E S ) S HE, B
31.4% 6807 33.9% RITHET34.7%, SRERE
RRILVEN>REI>ENN, W &g
BEBKFIHEMERGTER(F<Fyus).
34 v, Cu Cd Ni, As. Cr FH & BHik
BETEAKR, Zn.pb KRS T F KM, FHEK
BEAR, CuPh CABEAES  RRAREER;
InAs. Cr HEHAERBELER, (+> tpg P <
0.01};Ni(z=2.578> 1405 P<O. 09I ERHE
EER,
2.2.2 AAEFRAERAEHNEVKESRRR
B Wk4, ELRAEHHEEHEGN, &4
EKZEMEREHE Zn,Ph,Cd. Ni As. Cr BEH
LREER MCuABRTERAEFER, FHES
HH6. 10 14.21(F > £y ). BETERZERHST
FRKERSF &R Co THRENEE LR,
BRI RREEKR KBS ERFH#
ZHEHN0.465> 1SRy, ERBEE KESTTF
BEBEMNHN0 442> L8R, 5, EREX PTES
hERHEERARE, Co NTEHRE BIAF NI
B>hTE>H LR FRa SR EHa%

CoRMPHRBERDE EARAMAERSR
-
23 BESERBEATFNSERTL

FeREFRTNEALNEREEERERE,
A5 Bk BB SR AR, B 9 P10 A ALE .
—EUN, ITRESHEIIE<. 2 MV ERH
A, 0.2~0.6 HBIGEKF,0.6~1.0 FHK
F,>1.0 REFRASCL EEREETFRER
AWK S, UEEBEFENBRAMIERE,
1986 FREBEE TEGRME Zn. As. Ph, 3 15
BB AR 81.3% ;1999 F L BTG EWE Zn Ph.
As.Cd, BHDHHERHF5.9% 52000 F EBIFRBE
As Cd.Pb, TR RN 82.2% . MHETLE,
Cu.Zn.Ph 8775 2 FI%, Cd. As RIS 5 2000 £ 5
1999 FHIL, #1986 F EH, Cr RIF5 5 2000 F L
1999 F 5, WFMHLSRFN, 2000 H HLBEEFT R
FEAEST 1986 £.1999 FAH AAE R, 2000 K™= 5
B SR BT HME H0.43, T 1986 EF0 1999 F
(B SR B9 E BN 0.63 B 0.69), IHREE
BE B V5 ok T8 o i KT,

3 Hit

(NARFERERBMTEREN T HELREAES
IMARE A —EN R B R, HAE LT REETE
W, TEARBIE As.Cd.Ph.
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¥4 TRFFHES HE LFKE akEREcRMSE
Table 4 Heavy metal residues in aquatic animals of different sampling sites, time, living water layers and feeding habits 2000
mg/ kg, W H Wer wuight

® B

- . o Zn P Cil Ni Az Cr
Sampling item

] 0.221 1.222 0.520 0,035 0.240 0.1s1 0.133
Muodaomeng
*ﬁﬁ falll 0.296 1.154 0. 449 0.031 0314 0204 0.175
Nita Hengmeng
AT 0.342 1.306 (. 540 0033 0.283 0.182 0.153
Humeng. Jia HIETE
:F}'k% 0.167 2101 0,542 0.029 0.216 0.015 0,090
R#H‘Iﬂl Rainy sseon
Time :
" hEAH 0379 0. 540 0.479 0036 0.324 0,343 0.201
Iry season
e (156 1.302 0,683 0t (b 344y 0.473 0,065
Pelagic
EiE KR
. TFE . .
v 2 2 12 273 2
Living Below siddle layer 0.178 Lo72 0.325 0032 0, 27: 0214 0.163
water laver
= T2 0,621 1416 0442 0.034 0274 0047 0.159
Substratum
I 0. 105 0.333 0. 480 w2 0.163 0.299 0136
I 1. 347 0. 00 0,500 0.020 1.290 0.000 0188
Rt I 10.057 1.487 0.764 0.024 372 0,013 0.066
Feeding habi I 013 L4320 0583 0026 0254 0179 0138
¥ 0.137 0,471 0,438 0038 0281 0.172 0.182

=

11 0. 4948 2.029 0,578 1.037 0. 340 323 0. 145

¥ Note: | —F T eI, Lke, aRTERS Phytoplankion and zooplankeon-cating, such as Mugd! cephafus Linnacus and Cdortambly-
apas mbicandus; | —EEFLER MBHETE Sessile alwne- cating. such as Stpanus araming | — T &7 S-S, MBI Advanced plant-
cating, sueh as Megadobruma amblyephale ; N —RIRBEEHE Y B EEH &, D=8 F8 Reuthic invertebrate-eating, such as Cymogloss us bri-
grammus; V —EREYF, 1588 & T8 Fish or shrimp-eating, such as Murarnesar cinerens and Clarias fuscus: V— # 2HE, QBRE #E Om-

nivgrous, such as Cvprinws carpio and Coresiing carafus .

®s 1986.19%9.2000 EAKFRESERE LR
Table 5 Comparison of heavy metal residues in aquatic products in 1986, 1999 and 2000

E mH HERE Heavy metal ﬁ;@ﬁ&?ﬁﬁ f?ﬁ&gTﬁﬁﬁmfﬁ
Yoo ) ) Synthetival Mean of synthetical
wr fem Cu Zn h Cd As Cr polintion index pollution index

4 (i e L
FTHEEmeke Dy 00 726 0673 0016 0165 0,313
Average

1986 f 3,75 0.63
?;TH(/UU 1.9 41.3 17.9 8.5 221 8.3
Duty ratic

. 1
FHEAmeke g0 s Lom 603 0199 0 025
Average

1999 412 .69
BLETEL/ % 34 276 25 18.2 2.2 0.7

Pty ratio

[
0

‘| s 1
PAR ke ) 4 ase 133 0507 0.033 0491 0,152

Average

200t 5 ! 258 0.43
‘ﬁtt/‘.}h 2.3 9.7 19.% PAN 6.8 5.8
Duty ratio

PR (mg- kg . B8 5.0 5.0 1.0 005 0.2 1.0

Wet weight) Assesstnent siandard
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Residues of heavy metals in economic aquatic animal
muscles in Pearl River estuary, south China

WEI Tai-li', YANG Wan-ling', LAI Zi-ni', ZHANG Qi', LIU Meng’
{1, Pcarl River Fishcries Research Institure, Chinese Academy of Fishery Sciences, Guangzhou 510388, China;
2. Fisheries Research Institute, Water Conservancy Bureau, Zhengzhou 450007, China}

Abstract: An investigation was conducted in May, June, October and November 2000 to determine the residues
of Cu, Zn, Pb, Cd, Ni, As and Cr 1 aquatic animal muscles in Pearl River estuary. From four entrances in the es-
tuary, called Humen, Jisomen, Hengmen and Modaomen, 24 species of fishes and shrimps, belonging to 21 fami-
lies, were collected. The analysis results show that the main residues in the animal tnuscles are As, Cd and Ph
with the pollution duty ratios of 36.8%,25.6% and 19. 8%, respectively. Cu and Cd have the highest de-
rectable ratios, both 100% ; As and Cd have the highest standard-exceeding ratios of 23.2% and 16.9%. respec-
tively. By variance anatysis, the residues of Zn, As, Cr and Ni have significant differences between rainy season{
May-June) and dry season {October-November) ; for the animals living at different water layers and feeding dif-
ferent diets, Cu residues have extremely significant difference, whereas the other six elements do not. The aver-
age synthetical pollution index of the seven elements in fishes and shrimps is 0. 43, implicating the pollution de-
gree is not high.

Key words: Pearl River estuary; economy aguatic animals; heavy metal residues
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