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Tab.1 Analytical method for the heavy metals
(mg/ kg)
As + + — 1
Cd + 0.04
Hg 0. 005
Pb + 1
1.3 AR E 25T RN Tk 2 (mg/kg)
( geoaccumul ation index, /) Tab. 2 Backgromd values for the heavy metals studied
(mg/ kg)
c m(As) m(Cd) m(Hg) m(Pb)
Ly, i= logz[lglj 15 0.29  0.03 9.2° [6,9]
15 0.17* 0.05 25.0 [6,14]
C i 2um 15 0.10 0.01 14.0" [6,7]
. Bi ( ) '
, k
( 1.5) Lo :< 0,0~ 1, 1~ 2, Rix.i) -
2~ 3,3~ 44~5>5 7T (0), ( sedimentological - toxicological factor, T's.:)
151,
(D, 2, (3, (4, (5 :
11,12
(6) [1,12] . C,
gl Ry i= C,_nx Ts,i
( < 2pum ) Ci  Cin i
Lo i s
2, Cn (2
[13] i L4 Ts.i
(m) Tsas= 10, Ts.c= 30, Tsme= 40, Ts.m= 5" Re.i
7 , : Re.i< 20, 20SR k< 40,
P 40<R i< 80, 80<R ki< 160, R & 2160,
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Fig. 2 Box plots of the metal concentrations in surface sediments
in different areas
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Tab. 3 Pearson correlation coefficients of the elements ( n=
66)
As Cd Hg Pb
As 1. 00
Cd - 0.37" 1. 00
Hg -0.22 0.56" 1. 00
Ph -0.14 0.31" 0.56" 1. 00
* a= 0.05
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Fig. 3 Box plots of /,c for the elements in different areas

Tab.4 Average of 1, ;and pollution grade and rank f or single metal and multiple metals in diff erent areas

T geo, i / /

( ) As Cd Hg Pb / /
(5) - 2.2/0/9 0.5/1/5 1.4/2/6 - 1.4/0/8 - 1.7/0/7
- (6) -2.1/0/6 3.6/4/2 2.2/3/3 - 0.3/0/4 3.4/4/3
(4) -2.1/0/6 3.3/4/3 4.9/5/1 1.3/2/1 7.4/6/1
(8) -2.1/0/6 4.2/5/'1 3.9/4/2 0.1/1/2 6.1/6/2
(7) - 1.3/0/3 0.6/1/4 2.1/3/4 0.1/1/2 1.5/2/4
(16) - 1.0/0/1 - 0.7/0/9 - 1.3/0/8 - 1.2/0/7 - 4.2/0/8
(3) - 1.2/0/2 - 0.6/0/8 - 1.3/0/8 - 1.4/0/8 - 4.5/0/9
(7) - 1.3/0/3 - 0.2/0/6 1.3/2/7 -0.9/0/6 - 1.1/0/6
(10) - 1.8/0/5 - 0.3/0/7 1.6/2/5 - 0.3/0/4 - 0.8/0/5

I oo, i =X Tgeo i/
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Tab.5 Average of Ry ;, risk grade and rank for single metal and multiple metals in different areas
R i / /
( ) As Cd Hg Ph / /
(5) 3.5/a9 463.8/e/3 182.4/¢/ 6 3.8/a/7 653.5/el 4
- (6) 3.8/a/6 546.0/ el 2 283.3/ el 4 6.9/a/ 4 840.0/e/3
(4) 3.6/4/8 448.5/ el 4 1949.0/ ¢/ 1 19.1/4/ 1 2420. 1/ e/ 2
(8) 3.8/a/6 1413. 4/ e/ 1 1879.5/ ¢/ 2 8.8/a/2 3305.5/e/1
(7) 6.3/a/3 80.1/d/6 287.4/ el 3 8.7/a/3 382.5/el5
(16) 7.6/a1 30.4/b/8 30.2/b/9 3.3/a/8 71.5/¢/9
(3) 7.0/ /2 29.0/b/9 39.3/b/8 3.1/49 78.4/¢/8
(7) 6.2/ a4 44.6/ ¢/ 7 174.3/ €/ 7 4.4/ al 6 229.5/el7
(10) 4.7/ al' 5 101. 1/d/5 189.2/¢€/5 6.4/ a/ 5 301.4/e/6
Ry =2/ C/C )/ Ix Tg
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Tab. 6 Rank of pollution grade for each metal in different areas

As
Loeo > > > > -
Ry > > > > > - > > >
cd = = =
I, > - > > > > > > >
Ry > - > > > > > > >
He = N N = =
1, > > - > > > > >
Ry > > > - > > > > >
b N N =
Iyeo > > - > >
Ry > > > - > > > > >
[ - > > >
R E - > > >
As . B 3 &
) . Hg o : (2
; (3)
4 3 (4
Hg 3 () ,
' H, :(6) 4
Hg 7 g (6)
, Pb, Cd  Hg
(
)
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An evaluation on heavy metal contamination in the surface sed-
iments in Bohai Sea

CHEN Jiang— lin', LIU Wen— xin’, LIU Shu- zhen’, LIN Xiu— mei’, TAO Shu’
(1. Noith China Sea Branch of State Oceanic Administration, Qingdao 266033, China; 2. Laboratory for Farth Surface
Processes Simulation and Analysis, College of Environmental Sciences, Peking University, Beijing 100871, China)

Received: Sep, 27, 2003
Key words: Bohai Sea; surface sediments; heavy metals; geoaccumulation index; potential ecological rsk factor

Abstract: 1 this study, geoaccumulation index and potential ecological nisk factor were employed to evaluate the
contamination of As, Cd, Hgand Pb at different sites in Bohai Sea, using the data on the Second Survey of Marine Pollution
Baseline. The results indicated that Cd and Pb had significant positive correlation with Hg in the surface sediments in Bohai
Sea. In addition, the studied heavy metals showed different characteristics in different areas: (1) there was a severe con
tamination of Cd and Hg in noithern Liaodong Bay; (2) intemmediate contamination of Hg occumed at the coastal area of
Qinhuangdao; ( 3) only slight Hg contamination was found in the southern Laizhou Bay, andno studied metal contamination
was found in western Bohai Bay; and (4) intemediate Hg contamination was presented in the area adjacent to Liaodong

Peninsula and in outer sea area.
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