HatigsE REPOATS

EXED BHEAYL B WL R OED THMTS REFNS GRS

(1. , ,
266071; 2. , 266071)
HE: FRATRTEKEARNAAREZLABMT Pb. Cd. Cu. ZnFAHAEELEN LS EANZH5H,
St R A #hdt & Hakanson ¢9 % AA S A B EMNIZRIREL BV A FAEF L SR BATT 047
LREY, BT BAEREAERSAY Pb. Cd. Cu. Zn 2B HRAEILEHEMK, L5355, R4 507
# 9.17+2.05. 0.06+0.014. 6.71+2.01. 24.94 mg/kg+5.21 mg/kg, ZAKTF E R — K % 474 & Hakanson
REGAIR I VN RBY FAAL T LEMOT RA. B0FN, ZEREKEABRY T ELENGTLEE
B A SRS M, AR R RIAIRSE RAT, Ak Rog M K38 R TH H K,
KHEE MEKRI, RERBY, 45, BEALIAE
hE %S X53 XERERIZAD: A X E 45 1000-3096(2012)03-0089-06
[
[2-3]
(4, 1 MBE5FE
fe-el, 1.1 #Ei4E
[9-11]
[12] 9 ( ' b,
2008 6 11 , 1
, (0 10
50% ’ cm) , 3 ,
GB 17378.3—1998
: (3l ( , 1998) 3
[14] , [21]
(7]
[15-19] [18]
1 2010-09-27; 1 2011-03-25
! (20603022011004);
Hakanson (200901)
[20] (1978-), )
Pb Cd Cu Zn : 0532-85836348, E-mail: tanzj@ysfri.ac.cn;
) (1962-), , , E-mail: zhaiyx@ysfri.ac.cn

Marine Sciences / Vol. 36, No. 3/ 2012 89



HRRE REORTS

Pb
11

39°06.0'N
TR
¥ #
39°04.0 |- 529 ' )
i
X g5 s21 X e
- &
39°03.0' |- T x
= b 4 Xgq ¥
- s19 &
B ~s1sx xS11 | o b=
39°02.0° | > -
S31 -
F X g9
39°01.0' |- o2
39°00.0" I I 1 | 1 1 | 1 1 1
122°42" 122°43' 122°44' 122°45' 122°46' 122°47' 122°48' 122°49' 122°50' 122°51' 122°52' E
1
Fig. 1 Investigation stations in Zhangzi Island maricultural area
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Tab. 1 Contents of heavy metal in sediments from different shellfish culture area (mg/kg)

Pb Cd Cu Zn
S9 6.66 10.47 8.66 0.02 0.14 0.05 244 18.21 5.77 14.85 34.95 21.02
S11 575 9.93 8.03 0.04 0.06 0.05 413 8.73 6.10 489 27.25 15.95
S15 3.15 7.55 5.80 0.05 0.11 0.07 335 7.93 5.76 15.95 35.50 23.47
S17 6.26 11.79 9.10 0.03 0.09 0.06 3.27 8.12 5.85 16.05 32.96 25.67
S19 412 12.81 8.30 0.03 0.07 0.04 296 11.75 5.50 8.59 38.89 23.48
S21 6.14 12.36 10.13 0.01 0.08 0.05 492 9.97 7.64 19.28 42.06 33.15
S25 7.04 11.41 9.91 0.02 0.05 0.04 3.73 9.14 5.97 20.95 35.18 27.83
S29 6.96 23.93 13.38 0.03 0.12 0.08 410 18.68 11.06 17.67 37.63 28.97
S31 5.70 10.99 8.14 0.02 0.07 0.04 1.78 6.77 3.76 13.77 28.13 19.70
9.17+2.05 0.06+0.014 6.71+2.01 24.94+5.21

#2 EBEFLBsg5E9sHaXEESESEKTLLE(ng/kg)
Tab.2 Comparison of heavy metal contents between Zhangzi Island area and other areas in Bohai and Yellow sea (mg/kg)

Pb Cd Cu Zn
( ) 9.2 0.06 6.7 24.9
[22] 23.46 0.29 26.0 88.5
[14] 28.52 0.11 37.7 82.9
[18] 11.82 0.41 12.86 46.43
[23] 46.0 0.30 24.0 54.0
[19] 16.7 0.21 13.4 49.1
[15] 17.3 0.12 27.2 98.9
[24] 21.6 — 21.5 713
(18] 23.8 0.12 59.5 65.1
(7] 753.2 248.1 416.9 6419.0
=30.0 =05 =35.0 =150.0
=130.0 1=0.5 =100.0 =350.0
=250.0 5=<0.0 =200.0 =600.0
>250.0 >5.0 >200.0 >600.0
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Fig. 2 Seasonal variation of heavy metal contents in sedi- (3 4),
ments from shellfish culture areas (mg/kg)
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Tab. 3 Classification of heavy metal pollutant degree in sediments

ct 1 Cs 5
1=ct 3 5=Cy 10
3=ct 6 10=Cy 20

ct =6 Ca=20

4 BTFBRHENBETFSRERC! REATLRERC
Tab. 4 Potential pollutant factor (Cif) and pollutant indicates (Cq4) of heavy metal in surface sediments from shellfish
culture areas

Ct
Pb cd Cu Zn Ca
S9 0.35 0.10 0.19 0.26 0.90
S11 0.32 0.10 0.20 0.20 0.82
S15 0.23 0.14 0.19 0.29 0.85
S17 0.36 0.12 0.20 0.32 1.00
S19 0.33 0.08 0.18 0.29 0.88
S21 0.41 0.10 0.25 0.41 1.17
S25 0.40 0.08 0.20 0.35 1.03
S29 0.54 0.16 0.37 0.36 1.43
S31 0.33 0.08 0.12 0.25 0.78
0.36+0.084 0.11+0.028 0.21+0.068 0.30+0.064 0.98+0.21
222 :
Hakanson Pb Cd Cu Zn T, 5 30
o 5 1
) n B
RI=YE
i=1
: E, RI 5
Er =T,Ct =T/ Cs /Gy ,Pb Cd Cu zn

Ti

r

x5 RENMBVMESEETRERENIRE

Tab. 5 Classification of ecological risk of heavy metal in surface sediments

El 30 RI 110
30=E! 60 110=RI 220
60=E! 120 220=<RI 440
120<E! 240 RI=440

E! =240
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Tab. 6 Potential ecological risk factor ( E;) and risk indicates (RI) of heavy metal in surface sediments from shellfish

culture areas

& RI
Pb Cd Cu Zn
S9 1.75 3.00 0.95 0.26 5.96
S11 1.60 3.00 1.00 0.20 5.80
S15 1.15 4.20 0.95 0.29 6.59
S17 1.80 3.60 1.00 0.32 6.72
S19 1.65 2.40 0.90 0.29 5.24
s21 2.05 3.00 1.25 0.41 6.71
S25 2.00 2.40 1.00 0.35 5.75
S29 2.70 4.80 1.85 0.36 9.71
S31 1.65 2.40 0.60 0.25 4.90
1.82+0.42 3.20+0.85 1.06+0.34 0.30+0.064 6.38+1.40
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Abstract: The content and distribution of heavy metals (Pb, Cd, Cu, Zn) in the surface sediment samples collected
from the shellfish culture area of Zhangzi Island, were analysed. Their potential ecological risks were assessed with
the method presented by Lars Hakanson. The results showed that the contents of Pb, Cd, Cu and Zn were higher in
winter and lower in summer, and the highest content is 9.17+2.05, 0.06+0.014, 6.71+2.01 and 24.94+5.21 mg/kg
respectively, which is far lower than that in other areas and also the national criterion. Therefore, there was no po-
tential economical risk of the heavy metals in this area and the environmental quality of culture was very well.
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