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Fig.1 Study area and sampling stations in Lingao Sea, Hainan Island
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Fig. 2 Comparison of heavy metal contents in surface sediments with marine sediment quality
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Table 3 Results of the potential ecological risk index for heavy metals in surface sediments of Lingao sea area
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Table 4 Results of principal component analysis of heavy metal elements

EXo iy
Hg As Cr Cu Zn Cd Pb
PC1 0.953 0.245 0.750 0.981 0.986 0.907 0.921
PC2 —0.254 0.946 0.275 —-0.075 —0.102 0.094 —0.116
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Distribution Characteristics and Risk Assessment of Heavy Metal Elements

in Surface Sediment of Lingao Sea Area

DING Jingyi', SUN Yonggen'?, ZHANG Zhiwei'?, GU Donggqi'?

(1. Research Center of Coastal Science and Marine Planning, First Institute of Oceanography, MNR, Qingdao 266061, China;
2. Key Laboratory of Coastal Science and Integrated Management, MNR, Qingdao 266061, China)

Abstract: In 2023, 30 surface sediment samples were collected from the sea area of Lingao County, Hainan, and the heavy metal
contents in the sediments were analyzed to study the pollution status, risk level and sources of pollution. The results showed that the
distribution characteristics of heavy metal contents of Hg, Cr, Cu, Zn, Cd and Pb were similar, and the high value areas were in the
northwestern part of Lingao sea area, the sea area near Hongpai Harbour, Huanglong Harbour and Wenlan River, and the high value
area of As was in the middle part of Lingao sea area. The average concentrations of all seven heavy metals, namely Hg, As, Cr, Cu,
Zn, Cd, and Pb, comply with the Class I quality standards for marine sediments. Specifically, the compliance rates with Class I
standards across all stations for Hg, As, Cr, Cu, Zn, Cd, and Pb are 100%, 87%, 90%, 97%, 100%, 100%, and 100%, respectively.
The geological accumulation index results indicate that the pollution levels of the seven heavy metals are in the following order,
As>Pb>Hg>Cr>Cd>Cu>Zn, and the potential ecological risk levels are ranked as Hg>>Cd> As>Pb>Cu>Cr>Zn. Overall,
the heavy metals in the study area show no pollution and low risk. The Hg, Cr, Cu, Zn, Cd, and Pb in the surface sediments of the
Lingao sea mainly originate from industries and marine transportation. The As in the nearshore areas is sourced from coastal farming
and agriculture, while the As in the offshore areas may be related to natural geological background factors and inputs from the open sea.
Keywords: surface sediments; heavy metal contamination; geological accumulation index; potential ecological risk; Lingao
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