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Concentrations and temporal-spatial variation trend of
Pb in the oysters from Guangdong coastal waters
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Abstract : In order to understand temporal-spatial variation characteristics of lead(Pb) concentration in Guangdong
coastal waters, the “South China Sea Mussel Watch” was carried out for continuous monitoring of lead ( Pb)
concentration in oyster Crassotrea rivularis Gould at 12 sampling sites from 1989 to 1997. The Pb concentrations
in the oyster samples ranged from 0.22 x 107° to 2.06 x 10~ ¢ with an overall average of 0.77 x 1075, The Pb
pollution indexes of the oyster samples ranged from 0.11 to 1.03 with an overall average of 0.39, indicating the
slight pollution level of Pb along Guangdong coastal waters. The spatial distribution pattern of Pb in the oyster
samples were found decline in the following order: the western Guangdong coast waters = the Pearl River estuary
> the eastern Guangdong coast waters. The Pb concentration in the oyster samples showed a slight decreasing
trend from 1989 to 1993 following a significant increasing trend in 1994, and after 1994, it showed a relatively
stable period with no significant difference of Pb levels.
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IR R BB 25 A A A

1 MRS F®E
1.1 HEHPRESLHHE

FREE R MHEREARTHE L £ 12
MRS, BR KIOMEBFHEX LK 4F
B, 798 Ml ~ M4, M5 ~ M8 Fl M9 ~ Mi2,

1989 - 1997 4[], B 4E 3 A BB RBEAAIE 7 | s me)
BE— W (I, 1990 41 1996 4F K R#E), B A
BRESDTHIRE 3~ 4 14045 30 R, BB, B1 JAREEHGRAEA R EE

HM AR S WK SRR, KIRRAF R E S Fie1 Oysir sampling sies of Guangdong coustal waer
RE ATRIRET - 0CKH FRESHH.

1.2 4

WS SRETART ARMEE, S8 MERKRBOLTH, RATR Nk mee R0 kS H 1:1
HNO;, BE T ERGASE AA-630 - 11 BE TR EEITRE P T &, NSBRHN R
P 283.3nm, 4T LI 10mA, B2 4% 0. 19nm, SR 52 2% 5 BF 8mm, %5 & 9.5L-min~', ZHR i 2 2.5L-
min~', A FEKRMER 0.08x 1075, EREH4.1%,

2 HR5E

2.1 HEE Po S BEFRI NS EREKFH R

1989 - 1997 SERYE L MM R FN, RAT A EE 2 M AN EH S ERE Pb, S BEWE
#0.22x10°5~2.06x 10" °({BE, FH), S FHHEN0.77x 10" (K 1 HiE).
RIBEEHGEES PP AIEKFHHBEER 12,
RMIEASRE, HEBMAEMENPERN 0.75 x
1076, B MRBERBSEA BN 1. 445 14,896 i
(RE2), BI\E 1 FBLIT, P FBKT-H IR 8 .
BREME0.60x107°~0.80x 10" S EEEMES,
4 39.0% , KRS E/KFE 0.40x 1076~ 0.60 x
10751 0.80 x 107 ~ 1.00 x 10~ S7 FE AU BE & , 43 3l o5 4
24.7%M120.8% . Pb & BKFETF 0.40x 10"
F 1.20x 10" SRy 4L w5 ¢ 5t BT HRARAR, 23 518 1.3% 0
M3.8%, 535k, BH 10.4% K1#F i P A RA YA O.E 27 42 .57 72 .871.021.171.321.471.621.771.922.07
1.00x1076~1.20x 10-FEH, 7F 12 S AL WA A8 /X10°
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X 8 55 R 7 (M10, 1995 48 ) F i (M9, 1993 ),
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Fig.2 Frequency distribution of Pb in the oyster
from Guangdong coastal waters
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R1 IHRBESHIGEN P SRk E(x107%,i2H)
Tab.1 Concentration of Pb in the oyster from Guangdong coastal waters ( x 10, wet weight)

B X WS M 1989 1991 1992 1993 1994 1995 1997 V- H{E
Ml I Y 0.75 0.48 0.40 0.61 0.60 0.72 0.70 0.61

L-¥'S M2 H i — 0.49 0.42 0.58 0.60 0.38 1.10 0.60
M3 was — 0.52 0.64 0.62 0.70 0.34 0.80 0.60

M4 Kb 0.86 0.75 0.50 0.64 1.00 1.10 1.20 0.86

M5 BRI 0.86 0.74 0.75 0.56 1.10 0.78 1.20 0.86

*i o M6 BRE 0.58 0.78 0.79 — 0.70 0.81 — 0.73
M7 EWE — 0.80 0.92 0.9 0.90 0.92 0.80 0.88

M8 [ 30 0.81 0.62 0.97 0.54 1.00 0.69 — 0.77

M9 Higr 0.86 0.66 0.78 0.22 0.90 0.42 0.80 0.66

- X M10 ORY 0.62 0.75 0.80 0.55 1.10 2.06 0.50 0.91
M1l MR - 0.84 0.62 0.8 1.40 1.31 0.80 0.97

Mi2 WL HE 0.52 0.74 0.53 0.46 1.20 1.18 1.00 0.80

2 B X 0.73 0.68 0.68 0.60 0.93 0.89 0.89 0.77

B3R 2 PEIEATH, T RIEEHYE P S ESEECHEMBEYEYAERTEANIRFREX
a3 Toll X B S ¥ 45 1 & B K SE CEE TS 0.031x 1076~ 0.30x 107°) , X TEAF Tk X &k Tolk
HYXHHEE RSB K (EOEMER 1.48x1076~7.0x 107%), i 5 B b — i Tolk X 88 3% 1 X Wi
BEAEEAKFHEM(EYMETER 0.63x107°~0.98x107°%), A, H 1994 LR, KIEEE 6 1
b (M2, M4. M5 . M10.M11 1 M12)10 MEKE Pb B EFAE 1.10x107° ~ 1.40 x 107K ¥, 5 H
STk 4 5 DX 3 ol 75 B X I G SR A /K S, R 1995 AE R H DR (MI0) R4t RS K P S B
K5 2.06x 1070, EAFIEA T SRR S BKE, %S EGFEER,

x2 AEBEGENAEED P SRR (x10-5,;28)
Tab.2 Comparison of Pb concentration in the oyster from different waters ( x 10-¢, wet weight)

B K s EENE F 18 X FERA B R
HAWES ik} — 0.031 Ll AEFR [2]
FE® HE4 0.02~0.13 — ET AEEX (3]
[JE R Ll 0.01~1.18 0.13 Ko AR FF & (4]
. SN A= w®m 0.1~0.2 0.15 Lo AEEFX (5]
San Jose 7 , B4R 32 W 0.13~0.32 — RIG Y X (6]
MRS =i 0.17~0.43 0.30 KIF & X [7]
- @ g 0.12~0.37 0.22 T AEEK (8]
WA IR ¥ — 0.20 KERRER (9]
F i a7} 0.65~0.87 — TR &EEX [10]
Bengal & , E0 i o 0.52~0.74 0.63 Ty [11]
FEBLF 3 ¥ 0 3 30l 0.05~2.83 0.74 Tk X i X [12]
(¥ ik 39 i m 0.37~2.30 0.98 T [13]
BHAS LN 0.48~4.03 1.48 Tk X X [14]
BB, 3 [ 1.15~2.17 1.68 TlRAER [15]
Bidasoa W 11, Bk EH—FBEF  #8” 3.0~11.7 7.0 T B [16]
IR i} 0.22~2.06 0.77 B Tolk AR A 3C

v 6 KA P FEARRANSES R,
2.2 K Po IS RIS

Pb RAGIELTHHMEBITR, RA—BE A d k&5 A 100 ~ 300ug Pb, Pb XA YWRERH
FEYE, EWEEBPR 6 A . EAFIERIEN, —& Po ibA YA BO% MBI R, 1T ES0R Y F
BEF R BRSO ) P 7543 519 4214 F0 420217, Po WIS HEHETEHOCH 22, MR AH N D&, RPSHHE
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B0, fF X P MENFERAFERRGHRER, Hittt 74 B3 %™ 5 Po & B R HRE
{8143 HE, Bl 40, 2 E SEE R R KA T R AR HEE 08 2.0 x 107, BT R B E K7
HERE A, A5 1.0x107°F1 0.5 x 107%, 55k, 32 AR B & 8 45 51T BUX X LK) Pb & B AU
TEITARUEE, 43 5128 10 x 107°F1 6.0 x 107% 3£4 1k, B X 1 7 A B P 3% & 14 R A0 i (R A o,
HETHLAN P FRAFEN 2.0x107% Hilt, AXHELERSHER IR, RF 2.0x
10 R ARt , LABA TR 795 B A8 BOE VRN T AR AR K Pb 15 JOR B, IR 45 R 8 T3k 3.

X1 0 P A T RS SR A, 5P £3 HRBLBRRTNER
BT 4 S AR 4 O 0 ) 5 A, — LT 05 Tab.3  Assessment result of Pb pollution of
PHOBOT 0 < 0.2 TN IEH B RAF,0.2 ~ the oyster from Guangdong coastal waters

0.6 HRIERAF,0.6~1.0 HBRAF, Mi>1.0  wx FOE opmpum vom nass
WREFRKFE, EHEREKH, 1989 - 1997 F  #BREX 2.0 0.17-~0.60 0.3 $2iEg
&), ) RIE A RS PR 1 BRI TS E > Bk;;;f ;g . gi::‘;-g g:; g:i
1050 HARBHEREHBEARTHENN  arn oo onote o  fnd
X 0.11~0.72 # 0.39, Bk ERBISRKFE, R
W, 2 AR B R ARAE(1.0x 107 0) SR &, WA 5 fU BB Ar 3R 1A B 18.2% , 75 LA TE g ™ 48 i 8 E 4
(0.5x 107 ) kA5 B, MBI R4 E K 88.3% , XHEIE , MBEKFHPARERENEEESEMNHE,
SEMREAFRFEAKMTHEEERIFE L,

2.3 HIFEKPOFENHESTER

1980 — 1997 £ T~ R 12 A s 4t Wik Po F I BB A ARR TE 3, 7 2 M+, 8
I X B2 (M11 35,0.97x 10 ) ISR (MI0 3,0.91x 10 )M Pb SR AKTLHER F£EBKX
BEHHE0.77x107%), M KX 8 (ML,0.61 x 107%) P F# (M2,0.60 x 10°°) fitf A &
(M3,0.60 x 10~%) K Pb & B /K VB K T 8 F39ME , A 7 4 S 4L 050 S 89 P S BK V5 B P8
EHHE, 12 S EHER P S B K EATEEREZR  RENER XY BEAEEXNORES
(M0 35 ) A (MLL 3K Po S B KT E R TEREX MBS (ML ) BB (M2 3) MB
AEMI )P ERKFE(P<0.10), iHEEKFEBSHAL 7 Mb S RN Po SBKFHFERML
HER BEARHT¥EXEWEEER(P>0.10), ZA=MEX S, HKILO%E XA EM/EEXH5HE Pb
& BKFHRL, 4510 0.81 x 1071 0.83 x 1076, T & K ¥ K A9 X B AK, 4 0.68 x 1076,

2.4 4HuEA Pb S EHEREL

PRLSEBXEER KO BH=EX4HtiGEE P SENERTABE R TE 4, dEPHMERE
MR E, ] ARG X etk Pb & & 1989 - 1993 [0 245 T HE&H,1994 4 Po S BKFHE LF,
A 1997 4 Pob F BREARFMAEKY, FHABREREER ., FF, kA Spearman WAL #% HE# 1T
AT R SR MBA ST NSRRI (0% BEKE,,=0.792), E=MEXH , BREXH P
SETE 1980-1992 E R R T A ,1992 FEEHRMA(0.49%x107%), )5 Po SEKFE LABYE,
1997 £ F EME SR BB EE(0.95x107°), MR AWX A Pb SEMMNSK EBRE EABHE R
& 1993 4E 1 1995 4E Y Pb & B/K -3 B b —4F B 69 & B /K - RE K , /6 Spearman JJHLHH K 2347 45 41
MBS TR b A B EFFE(0% B FKF,r,=0.694), BFAEX Pb & BKFHFRELEESBKE
XA X B A A R4S, BIH Po & B/KF7E 1989 - 1993 M 2 TRE&EE, LG, 7E 1994 - 1995
FEHEHE P S BAKFHIRREF B BA,1997 £ Pb & E/KFEEZE 1992 £ RTKE
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Fig.3 Spatial distribution of Pb in the oyster Fig.4 Variation trend of Pb in the oyster
from Guangdong coastal waters from Guangdong coastal waters

IR YA Po S BX MR ARNHYER BiEE U RREERE FRA =/ E: — &)
RIG M Po 15 R IR A 1 5 75 Je IR IR0 B0 A B D 3 , JU L R AE TR 15 e R A R S U 75 e U 0 42 3K
o “RATYIREEX RILMEE KA Po & BBA ELE EHARE ., R TBIME HEAROFSRERE
— KA R BTG RY LGRS R MBS ER, KRR S 0 E R EEA - 5284
B, X F)7 AR Po ISR @Y, FEHR— LN B ABEMUTEABPIT, LR T B AEE LT
M,

3 M

ARV Pb S BYEE N 0.22x107°~2.06 x 107°,84.5% R AL WGk 54 P S RAKER A TE
0.40x107%~1.00x 10~ SSEREI AN, BEHEN 0.77 x 1070, HEuFEE S &Y Pb 15 Y45 303 B A SO 29 4
B4 0.11~1.03 F10.39, &4k EBRIBYAKFE,

UREEHGEE P SRS ALEEHEX > KT NERX > BREXABERR,

RIS H A Pb & 2 7E 1989 — 1993 4F (A £ 455 TR, 1994 445k Pb S B/KFH B FH
B, A A P SR EAL THEATE, ERREEHIEER,
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