530 B 4 W
2003 4F 11 H

TooH
GEOLOGY IN CHINA

i

J5t

Vol.30,No.4
Nov.,2003

THRRIERREESRE

oy

SFHESIMERET N

TIN

WFFREHRFREFRRETEEEE LE 200092;
2.7 M F R E B kR R F AR RSP M 510760)

RE WIS AR 0 K R VS | e S8 s | L A 05 e IR S R TR e A 32 O i, X R WS I 45 S RIZ AT 1
FE Al B 2 ASHOIRFE S 43 J8 & Hg \As . Cd . Cu .Pb . Cr.Zn #17

KWW Hg  As . Cu B9I5 B 4850 pi (H/NT 1.0, %R 0, BU £ XK Z X
5 YL R EL pi (EH 5 KT 1.0, W52 05X 2 T R R BE A9 75 e Forb ph IR bR R iR | A
s Zn WBAREN 76.9% , Pi (4 0.25~2.63, B F K, SRk N 2
1554, Cd PR E N 60.0%, Pi {4 0.50~1.78, R i —F 05 44
TR RN 1.08~2.21, F 34 1.37 , F WA X IR [m] T B2 b 52 0 4 Jg Vs % | 8

M 0.83~2.25, N KLU — P 8575 e | RAR A 52 BT g

i G

ST T RS B A o e AT A A . D
XS K F {5 %, R Cd . Zn .Pb . Cr [
K 93.3%, 75 JeF5 5L pi {86

;Cr WBARFE N 17.8%, Pi {6 R 0.49~1.90, R 4f—%%
NN STE N Tl

TG Ui O U SQIEZTE 1.5 L Uy vh s 5 8 BT i3s3 100 AR Sk — 0 0 A T e R AR L %
HERRRE (9 4 5 S AR OR A 15 R JZ B D 2 i

x 8 RH.ELSE EERE, RIS
FES %S .P618.3 XEkFRIAEG . A

TV e B 7R 2 = A () A P B T AR 2 500 km?,
WIEAR TR R AR A B D ROR X YR X A%k
SN S Al N A A R T A W L OB L A 1KY S 1]
BT 5| T A AT I X DR R B BROR R K e
A L NP e

1980 AFAR LK %t 2R g Bl AL TR P IR S IR B T T &R
SRR AP I R AT 0 PRSI S T Y PR A U AR D D
S A T A 0 R s DA L TRl P S P G LT o7 i
XV J e G I 4 i 0 A1 R E A9 5 B RGPy s
28 T TR 3 3 X TR T 4 IX AT R (Y IRURE AN AT, SR
O 1 T 4 i 3 A R X6 IS 5 T IR B R A TR,

1 MBSIHE

TV =T I L [ DA L AR B A AR i A AR
o T U I X 8 5 A LS AR Ak K T X
BRORG L R A AR P SR 04 RAEOR R 1998 & 1999
AR KT DR S V3 AT 9 T B b T 9 | SRR 45 A 7 2%
ERE 2 AHUREE & 1 A (B 1), HP R EE 28871

I #m B #5:2002—07-30; 2 [E H #8 :2003—-05-20

HEWB . B4 & SR IT & R H (G2000078501) 78l

XEHS . 1000—-3657(2003)04—0429—07

114 30’ 114° 35’ 114° 40" 114° 45 114" 50°

H oM W

@
o
zss7 4”2591 52595 52399
ZsK2 i
o 0 o
ZS79-2 7583 3 2887-5&, 3@ 7595-6
7387- 5108
S8 6§9 ° &
z 1-62395,72899_7ZS102-32$104—3ZDS106—2

3

2 o o) o
7801-72595-8, 650 4787102.47%104-4 1 2111

B
"8 ¥P=nm
&

S

% g 2810 :
z 1042
2899. 6ZSH)ZZ Z%1061

REINARAREEERE
2599°8] i R RS

SRUERSS

EI e SR DALY

Fig. 1 Location map of sampling sites

YEE R 22, 9 1964 /6 TR m g D RE I, 32 %8 DS 3 v b 0 5 585 DU 20 Hb T F 5T 5 E—mail: xuejieli@263.net.,

114° 55°

22°
50°

20°
45°

22
40°

22°
35’

22°
30°

22
25°



430 h E5|

i Jt 20034F

78992 K435 165cm M 160cm , #ifl ZSK2 #F XA 35m),
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Table 1 Heavy metal content (10 °) of the substrate i
FEfHE Hg As Gl Cu  Pb Cr Zn VT ARV R HE R AR S R EOE O 0.7X10 %~0.9%10 ¢, H
E:i/.l\ﬁ 0.03 0.89 025 4.6 20.7 494 20 AR EAIWFIRAE 0.6x10 LA (F 2—C).,
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Fig. 5 Distribution of the heavy metal contents in core ZS99—2
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Table 2 Results of assessment of the quality of the substrate environment

i 5 Py, Pa, P Pe. Pe, Pz, P S SQI
78102-1 0.50 0.16 1.34 0.37 1.62 0.66 2.25 0.99 0.84 1.83
7S8102-2 0.20 0.31 1.16 0.15 1.26 0.68 0.63 0.63 0.48 1.11
78102-3 0.25 0.34 1.78 0.39 1.47 0.70 1.63 0.94 0.70 1.64
78102-4 0.30 0.44 0.82 0.36 1.38 0.61 1.50 0.77 0.55 1.32
78104-1 0.40 0.25 0.60 0.36 2.25 0.68 2.63 1.02 1.18 2.21
7S104-2 0.25 0.50 0.80 0.31 1.76 1.09 0.63 0.76 0.61 1.37
78104-3 0.30 0.39 0.78 0.40 1.60 0.82 1.50 0.83 0.45 1.27
78104-4 0.25 0.38 0.98 0.36 1.26 0.68 1.25 0.74 0.45 1.18
7S8106-1 0.25 0.32 0.58 0.35 1.28 1.90 1.00 0.81 0.69 1.50
7S106-2 0.25 0.32 0.60 0.35 1.70 1.20 0.74 0.62 1.36
7S108-1 0.55 0.40 1.44 0.27 1.20 1.73 0.25 0.83 0.66 1.49
7S108-2 0.20 0.70 0.72 0.18 1.10 1.42 0.38 0.67 0.50 1.17
7879-1 0.30 0.95 1.10 0.41 1.40 0.82 1.13 0.87 0.36 1.24
7879-2% 0.36 0.83 1.49 0.89 0.60 1.49
7883-1 0.15 0.99 1.60 0.30 0.97 0.66 1.25 0.85 0.50 1.34
7883-3 0.50 0.18 0.50 0.35 1.32 0.79 1.63 0.75 0.60 1.36
7S887-1* 0.29 1.08 1.05 0.81 0.27 1.08
7887-2% 0.40 1.54 0.84 1.88 0.93 0.61 1.54
7887-3 0.55 0.24 1.64 0.35 1.28 0.76 0.88 0.81 0.55 1.36
7887-4 0.40 0.54 1.36 0.35 1.14 0.61 1.00 0.77 0.42 1.19
7887-5 0.35 0.12 1.12 0.35 1.48 0.73 0.88 0.72 0.51 1.22
7891-1 0.45 0.13 1.28 0.35 1.37 0.61 1.00 0.74 0.50 1.24
7891-2 0.40 0.19 0.60 0.30 1.23 0.58 1.88 0.74 0.72 1.46
7891-3 0.40 0.06 0.54 0.44 1.46 0.83 2.00 0.82 0.78 1.59
7891-4 0.25 0.24 1.44 0.35 1.83 0.57 1.25 0.85 0.70 1.55
7891-5 0.25 0.51 1.44 0.49 1.82 0.63 1.25 0.91 0.64 1.55
7891-6 0.60 0.25 1.04 0.32 1.38 0.79 1.25 0.80 0.44 1.25
7891-7 0.25 0.37 1.12 0.33 1.33 0.72 0.75 0.70 0.44 1.14
7895-1 0.45 0.44 1.60 0.31 1.44 0.86 1.00 0.87 0.54 1.41
7895-2 0.50 0.23 0.90 0.23 0.95 0.62 1.38 0.69 0.45 1.13
7895-3 0.55 0.21 0.88 0.42 1.20 0.78 2.00 0.86 0.68 1.55
7895-4* 0.42 1.86 0.65 1.50 1.11 0.75 1.86
7895-5% 0.37 1.85 0.65 2.38 1.31 0.54 1.85
7895-6 0.40 0.25 0.62 0.62 1.35 0.78 0.88 0.70 0.39 1.09
7895-7 0.30 0.27 0.74 0.32 1.23 0.69 1.25 0.69 0.45 1.14
7895-8 0.40 0.32 1.56 0.38 1.23 0.73 1.00 0.80 0.51 1.32
7899-1 0.40 0.74 0.90 0.30 1.16 0.69 1.63 0.83 0.50 1.33
7899-2* 0.60 1.10 0.49 0.73 0.37 1.10
7899-4 0.30 0.77 1.14 0.41 1.21 0.50 1.38 0.82 0.44 1.26
7899-5% 0.48 1.27 0.95 0.50 0.80 0.35 1.15
7599-6 0.40 0.52 1.40 0.35 1.29 0.75 1.38 0.87 0.49 1.36
7899-7 0.30 0.29 1.20 0.60 1.32 0.68 1.00 0.77 0.42 1.19
7599-8 0.35 0.63 1.46 0.37 1.58 0.65 1.00 0.86 0.54 1.41
7ZSK2-1* 0.31 1.33 0.63 0.76 0.57 1.33
W 0.15~0.60  0.06~0.99 0.50~1.78 0.15~0.62  0.83~2.25 0.49~1.9 025~2.63 0.63~1.31 0.27~1.18 1.08~2.21
SHME 0.36 0.39 1.08 0.37 1.37 0.82 1.28 0.82 0.55 1.37
HBARER % 0 0 60.0 0 93.3 17.8 76.9

TE o RO T H A4 a5 AU S 2 fEIEI SR,

EH o, BRULRKAZXEHFIHY Hh Hg WHEH A
0.15~0.66 , L TIF bR, RUIA X Hg 195 5 EAL,

(2)XJf Cd.Zn . Pb . Cr W5 Jed8 4 P HIB KT 1.0,
F W] 27 )3k 2 (R P OR [ R T 4 e Hh b AR SR A
ik 93.3% 15 L AR EL PAE N 0.83~2.25,F 3 1.37, i M—h
SIS Zn MR EER 76.9%, PAE N 0.25~2.63, T3 1.28,
ALK, BAR R RBOE Y, Cd W IRE R 60.0%, P 0 R
0.50~1.78, F3¥ 1.08, RIF—8Mi5 %, Cr Wl IrZEH
17.8%, P, B 0.49~1.90, V- 0.82, MK R 4f

GG AT RAEECN 1.08~2.21,F 1 1.37, R AKX &
NS SCE ST I S NI VA e iy R Ry i A NI e
YRS V5 Y e M (K 6), SQIMEZAE 1.5 DL B Hk
R B B B S0 T B VS LRI Sk — R AT R T S Y
3.3 it it

M ZSK2 HiFL 48 M KA ,Pb .Cr.Cu Y7 7m LA
AR K R LR B b VAR A 7 m L
TR O R e IR I X I G S i A R 4 1 Y
FER U AT IEA & | (A5 &R XM TS RTE
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Distribution of heavy metals in substrate of the Daya Bay, Guangdong,

and assessment of the quality of the seafloor environment

LI Xu-jie'”
1. Lab of Marine Geology, Tongji University, Shanghai 200092, China;
) gy g Y g
2. Guangzhou Marine Geology Survey, Guangzhou 510760, China)

Abstract: The Daya Bay is a big bay in eastern of Guangdong, adjoining Shenzhen and Hongkong. The current
state and tendency of its environment attract attention of many researchers. The heavy metallic elements Hg, As,
Cd, Cu, Pb, Cr and Zn in 45 samples of surface sediments, 85 samples from one drilling hole and 2 cores in the
Daya Bay were analysed. Based on the distribution of heavy metals, the substrate environment was quantitatively
assessed. The results are as follows. (1) The pollution indices Pi of Hg, As and Cu are all <1.0, suggesting that the
entire bay is not polluted by these factors. (2) Some pollution indexes of Cd, Zn, Pb and Cr are > 1.0, suggesting
that the bay is polluted by these factors to difterent degrees, of which the pollution index of Pb changes from 0.83
to 2.25, indicating low to moderate pollution and on the whole slight pollution; the index of Zn changes greatly
from 0.25 to 2.63, generally showing slight pollution; the index changes from 0.50 to 1.78, showing low to slight
pollution; the index of Cr changes from 0.49 to 1.90, showing low to slight pollution. (3) The synthetic pollution
index (SQI) varies from 1.08 to 2.21, with a mean of 1.37, suggesting that the area is polluted by heavy metals to
different degrees, generally showing slight pollution. The most serious pollution appears in the Fanhe Harbor,
with most SQI values>1.5, and the second most serious pollution appears in the sea area near the Central islands.
The mouth of the bay and the sea area off the coast from Aotou to Xiayong are less polluted. The contents of
heavy metals on the surface have no marked tendency of increase, as shown from the distribution of the heavy
metal contents of samples from the drilling hole and cores.

Key words: heavy metal;marine environment;Daya Bay



