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Spatial Distribution and Contamination Evaluation of Heavy Metals in the

Intertidal Surface Sediments of Eastern Chongming

LI Ya-juan, YANG Shi-lun, HOU Li-jun, ZHOU Ju-zhen, LIU Ying-wen
(State Key Laboratory of Estuarine and Coastal Research, East China Normal University, Shanghai 200062, China)

Abstract; Using the ArcGIS geostatistical analysis module, this work investigated the spatial distribution pattern of heavy metals ( Cu,
Pb, Zn, Cr, Cd) and their deposition fluxes in the intertidal surface sediments of Eastern Chongming based on the analysis of grain
size, heavy metal concentrations and organic carbon content. The spatial interpolation ( Kriging) was performed to estimate the
deposition fluxes, and the contamination status of heavy metals was evaluated using geoaccumulation index and potential ecological risk
index. The results showed that the average contents of Cu, Pb, Zn, Cr and Cd were 42, 27, 69, 71 and 0. 23 pg-g~", respectively,
all of which exceeded the background value in the Shanghai tidal flat. The contents of heavy metals showed a landward as well as
northward increasing trend due to the influences of sediment grain size and organic carbon content. The annual deposition of Cu, Pb,
Zn, Cr and Cd in Eastern Chongming were 187, 121, 395, 312 and 1. 04 t, respectively; the total deposition flux of these heavy
metals was 11 g+(m”-a) ~'. Although the overall contamination level of heavy metals in Eastern Chongming was relatively low, Cd, Pb
and Cu had a potential pollution threat to the sediment environment.

Key words : Eastern Chongming tidal flat; sediments; heavy metal; spatial distribution; deposition flux; pollution assessment
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and the potential ecological risk
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Table 2 Comparisons of the heavy metal contents in Eastern Chongming and in other coastal wetlands in the world/pg-g~
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Fig. 2 Variations of the heavy metal contents at

different cross sections
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Fig. 3 Spatial data interpolation of the heavy metal contents at different cross sections
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Table 3  Calculation parameters and results for annual deposition fluxes of heavy metals
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/km*  /geem ™3 /mea”! Cu Pb Zn Cr Cd Cu Pb Zn Cr Cd /tea™! /g+(m?-a) 7!
I 28.0 1.32 0. 046 58 31 111 75 0.29 98 53 188 127 0.50
I 34.4 1.32 0. 026 43 27 67 71 0.22 50 32 79 84 0.26 1016 11
1 30.0 1.32 0.037 26 24 88 69 0.20 39 36 128 101 0.29
Z 187 121 395 312 1.04
D) & SHmE LA (1)
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Fig. 4 Cross-shore changes in elevation of sediment surface
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Table 4  Geoaccumulation index of heavy metals and the corresponding grade
X Cu Pb Zn Cr Cr
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Table 5 Potential ecological risk factors, risk indices of heavy metals and the corresponding grade
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