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Fig.2 Concentration distribution of heavy metals in surface sediments
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Table 6 Correlation analysis of heavy metals in the surface sediment
BER AlL,O; Fe,0; Cu Pb Zn Cr Ccd As
ALO; 1
Fe,05 0.946" 1
Cu 0.925" 0.920" 1
Pb 0.969" 0.902" 0.902" 1
Zn 0.957" 0.966" 0.963" 0.949" 1
Cr 0.870" 0.954" 0.912" 0.828" 0.947" 1
cd 0.924" 0.826" 0.878" 0.964" 0.917" 0.770" 1
As 0.726" 0.762" 0.791" 0.757" 0.778" 0.698" 0.683" 1
s LRI R E AL P<<0.01, n=41,
®71 BLBRENERTFTHEY FWUAR .
Table 7 Single-factor pollution index evaluation LRSI S NG T8 2 RI 3918 R 75.86,
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Cu 065 W, o5 A3 K5 Y 61.0%, 4 N3k RI>120, JE 58K
” o o, o B0 A A 9.8%. X 54K IR Cd A K,
. s RIS B L 2R B SE DTSRI R, S5 £
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Table 8 Enrichment factor of heavy metals

Cy Cu Pb Zn Cr Cd As
RME 053 0.63 0.19 025 0.4 0.38
B 577 369 224 223 3.25 1.39
M 3.26 2.00 1.34 1.33 1.24 0.84
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Table 9 Potential ecological-risk index of heavy metals
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Fig.6 Heavy metal overall potential ecological-risk index
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Assessment on heavy metal pollution in surface sediments off Wuchuan,
Guangdong Province

YAN Xingguo, YUAN Qingzheng, ZHAO Mingjie, LI Baofei, SUN Zhijia*, JIN Wei, SUN Yan
(Yantai Coastal Zone Geological Survey Center, China Geological Survey, Yantai 264004, China)

Abstract: To understand the pollution of heavy metals in the surface sediment in the coastal waters of Wuchuan
City, Guangdong Province, 41 samples of surface sediment were collected in the end of October 2020 in nearshore
waters, the content of typical heavy metals were detected, sediment particle size was analyzed, and the sources of
heavy metals were discussed. The distribution of heavy metals was characterized, the pollution level of enrich-
ment factors was evaluated, and the relationship between sediment particle size and heavy-metal concentration
was explored based on correlation analysis. Results show that heavy metal content showed a high-low-high trend
in west-east; high-value areas were mainly distributed in the western nearshore, northeast and southeast, low-value
areas were mainly distributed in the north and southwest. The average content (in mg/kg) was in the descending
order of Zn (72.621+29.94)> Cr(52.36£20.22)> Pb(32.12)> Cu(22.8119.72)> As(8.35+2.79)> Cd(0.25+
0.12), which met the national Class I of sediment quality standards. The pollution degree of the 6 heavy metal ele-
ments in the surface sediment in Wuchuan coastal area was in a descending order of Cu=~Cr> Pb> Cd>
Zn> As, and the single factor pollution index was below 1. Heavy metals were mainly concentrated in strong en-
richment area and the average enrichment coefficient was in a descending order of Cu> Pb> Zn>
Cr>Cd> As; Cu and Pb were strongly enriched; Zn, Cr, and Cd were weakly enriched; and As was depleted. The
coastal ecological environment in was polluted to some extents. The average ranking of enrichment factor was:
Cd>Cu>Pb>As>Cr>Zn. Only 29.2% of the site was in slight risk, of which Cd was the biggest contributor to
the overall potential ecological risk and was the dominant factor in toxicology. It is inferred that wastewater dis-
charged from farms and factories are accountable for the high risk. In addition, heavy metal content showed a sig-
nificant positive correlation with the sediment average grain size following the law of element particle size de-
pendency. Meanwhile, correlation among heavy metals show that Cu, Pb, Zn, Cr and As were mainly derived
from natural rock erosion and Cd was from human activities.

Key words: surface sediments; heavy metal; content and distribution; pollution assessment; Wuchuan
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