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Fig.1 Surveying stations
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Table 2 Classification standard of the potential ecological pollution index method
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Table 3 Contents of heavy metals in the surface sediments in the intertidal zone of the Bohai Bay (pg =+ g ')

uio Az WL Cu Pb Zn Cd Cr
EE 6.04 14.90 40.21 0.09 33.79
1
ik 5.35 19.01 40.08 0.22 35.37
FE 7.86 20.23 33.46 0.08 37.53
2 H 6.06 23.25 36.26 0.13 38.15

I 4.12 20.86 28.95 0.13 36.36
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= 4.78 19.74 24.50 0.08 32.20

eE 5.30 15.43 16.60 0.11 36.11

fi% 4.85 12.66 28.23 0.15 34.20

= 11.10 24.37 65.91 0.17 40.89

h 12.85 27.69 78.92 0.17 44,05

S 13.66 20.27 59.44 0.26 51.10

[ 14.34 21.85 86.69 0.23 43.96

5 i 7.17 12.16 69.17 0.27 39.99
ik 9.56 12.63 76.35 0.36 44.32

= 5.99 9.76 73.28 0.21 40.30

h 8.11 11.49 80.39 0.14 41.19

ik 7.24 11.76 72.50 0.15 36.39

[ 9.33 12.51 89.25 0.14 44.29

LY 8.47 13.50 75.94 0.16 39.93

1% 8.24 12.07 81.64 0.21 43.72

[ 10.18 13.91 85.05 0.14 46.66

L3 6.29 13.21 59.50 0.13 38.45

ik 5.03 9.84 54.78 0.19 36.41

= 6.78 9.04 67.49 0.20 41.52

h 5.72 9.54 58.53 0.17 39.20

1% 14.60 12.25 55.72 0.15 34.64

= 7.02 10.66 57.64 0.15 33.09

el 6.16 10.07 63.35 0.09 34.95

i 8.14 12.22 77.68 0.12 38.00

= 10.55 18.54 67.14 0.19 48.12

el 10.47 26.16 71.36 0.21 53.16

ik 10.42 28.03 71.83 0.15 50.75

R MH 14.60 28.03 89.25 0.36 53.16
/M 4.12 9.04 16.60 0.08 32.20

T 8.18 15.90 60.87 0.17 40.27
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Table 4 The average content of heavy metal elements in the sediments in typical bays and estuaries (pg* g ')

. Cu Pb Zn Cd Cr
TV R RS 8.18 15.90 60.87 0.17 40.27
B VI 1 91.00 47.00 189.00 0.59 78.00
BRI M 39.40 53.30 130.40 0.62 86.30
T 28.20 23.60 60.10 0.03 78.50

A i i (6] 4 12.76 16.58 69.81 0.22 /
e T 32.00 32.90 222.30 0.23 34.10
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Table 5 The contents of heavy metals in the typical intertidal zones around the Bohai Sea in 2008 (pg * g ')

o Cu Pb Zn Cr
10 29.94 26.03 113.30 55.72
11 8.59 16.87 66.16 30.45

BOROR IR - 225 7],

B 2 hE i TR E 4L R (Cu.Pb.Zn . Cd F1 Cr) & & 194 /i & N E R il LLE Y s A% )
(W REE4A)E (Cu.Pb.Zn.Cd Ml Cr) W5l 4345 FEAAH T, Hodr Cu . Pb.Cd Ml Cr B A AHIT , Zn ZEf B K,

Ui A~ 11 Zn F1 Cd S EBEINHE .

90 . 11.0
80 |
\
70 | f [ Jos
~ \ /
S 60t / \ /
— A 10.6
% 50 7N b
= / A S x /
3 F N AN
40 v\\: / v w7 oa
30 | _J &
20
10}
0

0,/(x10°)

®/(x 107%)

100

0. /(x107)

0 2 3 4 5 6 7 8 9 101
A
(O

—=+-Cu e Pb 47Zn —-oCr -+ Cd

& 2 RIZVURYE )G A

Fig.2 Distributions of heavy metals in the surface sediments
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Table 6 Potential ecological risk indexes of heavy metals in the surface sediments in the intertidal zone of the Bohai Bay
W W TSR R (C) i T4 WA R 5 R (ED fﬁfﬁ;
BB o Py oz cd o BERECO o0 om0 oo ;1) )
o 0.23  0.90 054  0.66  0.56 2.88 117 448 054  19.66  1.13 26.97
] K 0.21 .14 0.53 1.64  0.59 1.11 1.03 572 0.53  49.06  1.18 57.52
B 030 1.22 045  0.62  0.63 3.21 1.52  6.08  0.45  18.60  1.25 27.90
2 o 0.23 140 0.48  0.93  0.64 3.68 117 6.99 048 2778  1.27 37.70
& o0.16 .25 0.39  0.93  0.61 3.34 0.80  6.27  0.39  28.03  1.21 36.70
B 018 119 0.33 059  0.54 2.82 0.92 594  0.33  17.65  1.07 25.91
3 foo0.21 0.93  0.22  0.81 0.60 2.77 1.03  4.64 022 2428  1.20 31.37
%€ 019 076  0.38 1.1l 0.57 3.01 0.94  3.81 0.38  33.35  1.14 39.61
B 043 1.47  0.88 1.24  0.68 4.69 2.15 7.33  0.88  37.17  1.36 48.88
4 o 0.50 1.67 1.05 .27 0.73 5.22 2.49  8.33 1.05  38.05  1.47 51.38
& 0.53 .22 0.79 1.90  0.85 5.29 2.64  6.09  0.79  56.89  1.70 68.12
B 0.55 1.31 1.16 1.71 0.73 5.46 277 6.57 1.16  5L.24  1.47 63.20
5 o028 073 0.92 1.97  0.67 4.56 1.39  3.66  0.92  58.96  1.33 66.26
15 0.37 0.76 1.02 2.61 0.74 5.50 1.85 3.80 1.02 78.37 1.48 86.51
B 0.23 059  0.98 1.54  0.67 1.01 116 2.93  0.98  46.17  1.34 52.58
6 fo0.31 0.69 1.07 1.06  0.69 3.82 1.57  3.45 1.07  31.68  1.37 39.15
€ 028 071 0.97 112 0.61 3.68 140 354 0.97 3355  1.21 140.66
B 036 0.75 1.19 1.00 0.74 4.04 1.80  3.76 119 29.96  1.48 38.19
7 o033 081 1.01 114 0.67 3.96 1.64  4.06 1.01  34.23  1.33 42.27
£ 032 073 1.09 157 0.73 4.43 159 3.63 1.09  47.10  1.46 54.87
B 039 0.84 1.13 1.01 0.78 4.15 1.97 418 113  30.31  1.56 39.14
8 o024 079 079 0.99  0.64 3.46 .22 3.97 079 2074  1.28 37.01
6 019 059  0.73 1.37  0.61 3.49 0.97 296 073 40.96  1.21 46.84
B 0.26 0.54  0.90 143 0.69 3.83 1.31 272 0.90  43.03  1.38 49.34
9 o022 057 078 1.28  0.65 3.51 1.11 2.87  0.78  38.41  1.31 44.47
flE 056 074 0.74 1.08  0.58 3.70 2.82  3.68  0.74 3241  1.15 140.82
B 027 0.64  0.77 1.11 0.55 3.34 1.36  3.21 0.77  33.25  1.10 39.69
10 024 061 084  0.66  0.58 2.93 .19 3.03 084 19.78  1.16 26.01
£ 0.31 0.73 1.04  0.87  0.63 3.59 1.57  3.67 1.04  26.03  1.27 33.58
B 041 11 0.90 143  0.80 4.65 2.04 557  0.90 42,98  1.60 53.09
11 040 157 0.95 1.53  0.89 5.35 2.02  7.86  0.95  45.94  1.77 58.55
ik 0.40 1.69 0.96 1.13 0.85 5.02 2.01 8.43 0.96 33.76 1.69 46.85
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fEA T 40~80, J& T P 5 A= 25 UG S5 20, JE AR ol 7 i TR B AR A R S5 4. M B JB i 7E AR A5 e T R BOR
A TA U RUEH/NT 135, J8 TR AR S XS54, 28 BAA, g2 B 0 R i 2 BRI 5 e iR
JEE T2 s A A 25 AR A Ak 1 A 5 e AT U6 T 9 A DX IR 0 AR ) o < Jes B 350 XU 2 2 R A

3 45

3 L 43 AT T () A R 2 DR AR f L DT T L AR B RO A RRAE SR TR AR AR A 18 5 R B0t
ST IX 5 FhE 4 @ AT . IS IB T .

DS A R 2V 5 M E 48 Cu.Pb.Zn., Cr Al Cd $ oK 88 i V8 BT A W) 5 & b e vp — 2%
P

2) 806 V5 ) ) A R 2 TR vh B 4 R P Cu P Cd. Cr W53 {57 1 43 A e AF A AFB o 725 1 1 30078 i
{0 4 RS 115 Zn W3l 57 19 23 A7 R AE 5 At 4 FhoC 2 A [R], I 0T o5 43 85028 Ak KL A7 78 B 0 1) o (BRI AE . IXC
22K

DM TR TGP RBORE . Pb.Cr.Cu.Zn J& TG YR Cd J8 T h 8875 Y R i, S5 e Je 48
BONT 8. J8 TARTG Y AR . 5 Fhot R A9 e A S KR IIUF i = 2484 Cd Pb.Cr.Cu Ml Zn.5 Fhot & # Pb,
Cr.Cu.Zn AT RN E REBUS T AES KR FH,CdJE T EA SR FEH.
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Assessment of Potential Risk of Heavy Metals in the Surface

Sediments in the Intertidal Zone of the Bohai Bay

LLIU Chao, LI Chao, MENG Sha, LIU Shu-jun, ZHOU Bin
(North Sea Engineering Survey and Research Institute , SOA , Qingdao 266061, China)

Abstract: The contents and distributions of heavy metals (Cu, Pb, Zn, Cd and Cr) in the surface sedi-
ments in the intertidal zone of the Bohai Bay are analyzed, and the sediments are evaluated by using the po-
tential ecological hazard index method. The results show that all these 5 elements do not exceed the quality
standard (Class D of marine sediments. The distribution characteristics of Cu, Pb, Cd, Cr are basically
similar, with the high values being at Station 4 and Station 11. But Zn has a different distribution and its
content changes greatly and shows obviously high and low values in different zones. From the pollution co-
efficient of an individual element, it can be seen that Pb, Cr, Cu, Zn belong to a low pollution degree and
Cd to a medium pollution degree. The total pollution index is less than 8, belonging to a low pollution de-
gree. The order of the potential ecological risk of the five elements is Cd,Pb,Cr,Cu,Zn, of which the haz-
ard coefficient of an individual element Pb, Cr, Cu, Zn belongs to the lower ecological risk class and that
of Cd belongs to the middle ecological risk class.

Key words: Bohai Bay; intertidal zone; sediments; heavy metals; potential ecological hazard index method
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