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Table 1 Heavy metals contents in surface

sediments of study areas

(pg/g) (pg/g) (pg/g)
Cu 5. 30 11. 20 15.07 6.93
Zn 41,30 111. 40 67. 40 16. 99
Pb 17.10 33. 50 22.49 3. 60
Hg 0.01 0.13 0.03 0.02
Cr 39. 60 98. 30 66. 80 14.88
cd 0.02 0.27 0. 06 0.03
As 1.08 43,94 7.08 4.82
Cu 5 3~41 2 pg/g,
151 pg/g,
, , 20 pg/g
5 3 pg/gC 2),
Zn 67. 40 pg/g,
Cu ,
, 70 ug/g  »  124°E
; 60 pg/g C 2,
Pb 22. 49 pg/g.
. 28 pg/g .
Pb 20 ng/gC  2),
Hg ,
0. 03 pg/g,
, 0. 13 pg/g, 31°N
C 2,
Cr 39. 60 ~ 98 30 ug/g.
66. 80 pg/g-
, 98 30 png/g, 124°E ,Cr
70 ng/g C 2,
Cd 0. 06 pg/g.
0.10 pg/g,
0. 27 pg/g, 123°E ,Cd
0. 05 ng/gC  2),
As
31 5°N 122. 5°E ,
10 pg/g R As .

4~6 png/gC  2),
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Table 2 Enrichmental factor of heavy metals in
surface sediments of study areas
Cu 0. 83 3.69 1. 80 0.47
Zn 1.76 2.66 2.22 0.16
Pb 1. 56 3.43 2.11 0.29
Hg 0.74 7.08 2.12 0. 86
Cr 1. 81 3.02 2.21 0. 20
Cd 0. 60 5.48 1.56 0. 60
As 0.33 14.63 1. 96 1.49
Ter
s
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,
s (I <11), ( Ix
=11~14) (Tge =100, 3
s 122. 5°E

off Yangtze River estuary
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Table 3 Baseline valves ( Ci ) and toxicity

coefficient ( T: ) of heavy metals [**!*1%]

Cr Cu Zn Cd Pb Hg As

Ci (107%) 75 20 75 0.1 27 0.034 9.1

T: 2 5 1 50 40 10

o

2.3 W
ERI ’ ERI 41 36
334. 61 , 86. 41, 187
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Table 4 Potential ecological risk level of heavy metals in the sediments around China continent
Cr Cu Zn Cd Pb Hg As Er
¢ 26) — — 1.20~6.30 0.66~2.08 3.82~13.4 2.16~4.90 41.6~121
¢ 27y 0.34~6.47 3.63~22.4 0.64~3.32 0~260 1.29~13.3 7.84~200 5.41~25.6 20.7~372.6
( 19) 0.8~2.4 4.3~15.6 0.5~1.9 9.4~209.9 6.4~16.5 1.1~2.9 5.2~13.4 32.7~238.0
( ¢ 28)) 1.0~4.0 4.0~109.0 1.0~19.0 14.0~792.0 5.0~22.0 5.0~182.0 2.0~28.0 58.0~1001.0
¢ 29) 1.43~6.39 0.35~1.23 — 1.25~4.38  2.40~49.12 4.43~12.27 10.46~70.93
¢ 30) 4.8~10.4 9.2~95.7 6.8~12.3 1841.4~3031.0 8.5~14.7 137.9~502.8 8.8~22.9 2140.2~3684.3
1.2~3.8  4.7~12.3 1.1~1.9 43.6~103.8 4.5~9.8 59.6~181.8 8.4~17.3 128.9~299.7
( 3D
1.06~2.6 1.33~10.30 0.55~1.49 11.00~137.00 3.17~6.20 9.88~158.12 1.19~48.29 41.36~334.61
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(D Zn,Cr,Pb,Cu, As.Cd Hg
15. 07, 67. 40, 22 49, 0. 03,
66. 80,0. 06 7. 08 pg/g.
(2)
122. 5°E
, Iex 11,
(3)
123 5°E » Eg 80,
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DISTRIBUTION OF HEAVY METALS IN SURFACE SEDIMENTS
OFF YANGTZE RIVER ESTUARY AND ENVIRONMENTAL
QUALITY ASSESSMENT

MI Beibei', LAN Xianhong', ZHANG Zhixun', LIU Shengfa®

(1. Key Laboratory of Marine Hydrocarbon Resources and Environment Geology, Ministry of Land and Resource, Qingdao

Institute of Marine Geology, Qingdao 266071,China; 2. First Institute of Oceanography, SOA, Qingdao 266061 ,China)

Abstract: Heavy metals (Zn.Cr,Pb,Cu,As.Cd and Hg) of 187 surficial sediments from the outer part of
the Yangtze River estuary were tested for study of their spatial distribution pattern and contamination level
in this paper. Our results indicate that the contaminations of heavy metals transported by the Yangtze Riv-
er are mainly deposited along the Yangtze River estuary-ZheJiang shoreline. The content of heavy metals
decreases with the increase in distance from the shore. The contours are almost paralleled with the water-
front. The extent of heavy metal contamination is evaluated by Sediment Enrichment Factor (SEF) method
and Total Potential Ecological Hazard method. The enrichment factor is larger than 2 in the west of 122, 5°
E off the Yangtze River estuary and the Zhejiang nearshore as a medium-hazardous polluted environment.
The other part of the open sea remains unpolluted or in a-low polluted level with low ecological risk. The
spatial distribution pattern of heavy metal contamination level is controlled by the materials from the Yan-
gtze River and the Min-Zhe Coastal Current.

Key words: sediment;heavy metals;contamination; Yangtze River estuary



