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Tab.1 Location of sample stations

e R e
R1 121°55.30’ 37°29.13’
R2 121°56.73" 37°28.93’
R3 121°57.90' 37°29.75'
R4 121°59.00' 37°29.93'
Cl 121°54.70' 37°30.00’
C2 121°56.75’ 37°30.50’
a3 121°58.80" 37°31.05"
C4 121°59.50' 37°29.50'
C5 121°58.00’ 37°29.00’
C6 121°56. 10’ 37°28.50’
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Fig.1 Research area and distribution of sample stations
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Tab.2 Background reference values (C’) and

toxicity coefficient (7T°) of heavy metals

HEE Cu Zn Pb Cd Hg As
C'/mg- kg™ 30 80 25 0.5 0.25 15
T 5 1 5 30 40 10
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Tab.3 Contents of heavy metals in surface sediments

B4R i/ mg - kg™

I
N Cu Zn Ph cd He As
2012 -03 0.63 ~5.63 6.33 ~27.56 1.36 ~4.70 0.041 ~0.114 0.087 ~0.190 1.55~8.26
2012 -05 1.09 ~11.16 6.16 ~53.04 3.28 ~16.12 0.041 ~0.148 0.094 ~0.198 1.75~7.73
2012 -08 1.35~13.58 15.23 ~58.65 2.78 ~18.14 0.056 ~0.167 0.122 ~0.186 2.29 ~10.62
2012 - 11 0.69 ~6.55 6.69 ~31.28 1.31 ~6.92 0.043 ~0.179 0.097 ~0. 195 1.53 ~7.46
A RE T 0.63 ~13.58 6.16 ~58.65 1.31 ~18.14 0.041 ~0.179 0.087 ~0.198 1.55 ~10.62
AEH(E 3.00 +£2.63 24.78 £10.37 6.48 +2.99 0.084 +0.032 0.143 +£0.021 6.03 +1.88
A5 R % 88 42 46 38 15 31
x4 MERYHELEITMIRE mg/kg -0.762,-0.685, -0.275, -0.768; % t ¥4, 7Zn
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Fig.2 Horizontal distribution of heavy metals contents in surveyed area

Tab.5 Median diameter and type of surface

sediment for each surveyed station

C4 C5 Ceo

s FFE kAR mm TR A
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Fig.3 Monthly variations of heavy metals contents in surface sediments
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Tab.6 Comparison of heavy metals contents

in sediments of different area

[X 35 Cu Zn Pb Cd Hg As

faffEx  1.15  14.53  3.85 0.06  0.13 4.40
STHRIX. 4.23  31.62  8.24 0.10 0.15 7.11
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Tab.7 Relationship between evaluation indices and the

contamination degree and potential ecological risk
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Tab.8 Overall pollution index(C,) and the overall
potential ecological risk index(RI) of heavy

metals in surface sediments

il C, RI

# 3A 5H 8HA 1A 3H 5H 8A 11 A
Rl 0.94 1.45 1.67 1.13 22.42 32.65 35.24 32.54
R2 1.36 1.74 2.06 1.22 30.65 27.13 35.86 29.41
R3 0.94 1.49 1.55 0.99 20.33 33.71 29.68 21.67
R4 0.74 1.50 1.47 0.89 19.09 36.86 34.65 23.49
Cl 1.18 1.90 2.18 1.42 24.26 38.86 40.86 30.23
€2 1.61 2.07 2.51 1.82 34.47 37.59 45.67 33.31
C3 1.21 2.06 2.74 1.30 24.43 26.34 42.11 19.19
C4 1.75 2.64 3.08 2.29 37.90 41.44 47.00 47.70
C5 2.03 2.85 3.38 1.79 40.70 42.27 49.97 30.53
C6 2.11 2.26 2.99 2.09 39.76 31.76 42.82 46.97
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Tab.9 Comparison of heavy metals contents in surface

sediments between surveyed area and other sea areas

Wt Cu 7n Pb cd Hg As
BREANE 3.00  24.78  6.48  0.084 0.143  6.03
MEF KX 17.68  39.56  10.35 0.23  0.060  6.05
B 24.70 0 54.90  21.90  0.30  0.039 13.60
ST 12.86  46.43  11.82  0.41  0.020 6.13
FE/ANES17.90  56.50 29.80  0.12 / /
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Distribution Characteristics and Pollution Assessment of Heavy Metals in Surface
Sediments of the Artificial Reef Area near Shuangdao Bay

CHU Yao-yao'*, ZHANG Yan®, XU Yong’, ZHANG Xu-zhi*, XIA Bin>, CHEN Ju-fa>, TIAN Tao'

(1. Dalian Ocean University, Dalian 116023, P. R. China;
2. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture, Shandong Provincial
Key Laboratory of Fishery Resources and Ecological Environment, Yellow Sea Fisheries Institute,

Chinese Academy of Fishery Sciences, Qingdao 266071, P. R. China)

Abstract; Based on the investigation of surface sediments in the artificial reef area near Shuangdao Bay in March,
May, August and November of 2012, the distribution characteristics of heavy metals in surface sediments were ana-
lyzed and the ecological risk was assessed by the method of potential risk assessment. The results showed that the
average contents of Cu,Zn,Pb,Cd,Hg, As in the artificial reef area were in accordance with the first class standard
of the national standard of marine sediment quality (GB18668-2002). In the study area there was a regular distribu-
tion of heavy metals, and the contents of heavy metals were lower than those in the neighboring artificial reef area
except Hg,which had no obvious difference from that in the neighboring area. Monthly variations were observed in
the contents of heavy metals with the highest value in August and the lowest in March. Therefore, the heavy metals
pollution around Shuangdao Bay was low and the potential ecological risk of these heavy metals in this area was
slight.

Key words: Shuangdao Bay; surface sediment; heavy metals; space-time distribution; potential ecological risk



