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ey Collaboratlve Innovation Center of Huinanv'Naturél and Green Development in Umversltles of Shandong, College of Geography and
El‘.nwrohment Shandong Normal University, Ji'nan 250358 China; 2. State Key LdbOI‘dtOI'y of Lake.Science and Environment, Nanjing
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Abstract: The concentrations of Al, Ti, As, Cd, Cr, Cu, Ni, Pb, Zn, and Hg and chemical speciation of Cd, Cr, Cu, Ni, Pb, and
Zn in four short cores sampled from the Yilong Lake, Yunnan Province were analyzed. The vertical and spatial features in the pollution
levels and potential ecological risks of heavy metals in the sediments were studied. Except for the wide concentration ranges of Cd, the
metals in the sediments showed narrow variations in their concentrations with coefficients of variation less than 0.3. According to the
cluster analysis results, all metals could be classified into two groups: metals in group I included As, Cd, Hg, and Pb, while metals
in group Il included Al, Ti, Cr, Cu, Ni, and Zn. The metals in each group exhibited similar vertical variations in each core, but
their variations were highly different between the cores. The correlation analysis results demonstrated that the variations in metal
concentrations in the sediments were greatly regulated by the sediment texture. Therefore, the enrichment factor ( EF) method was used
for the differentiation of metals from the natural and anthropogenic sources and for the pollution assessment based on the total metal
concentrations. The Cd and Pb in the sediments were mainly presented in the reducible speciation with percentages of 48% and 42% ,
respectively; Cr, Cu, Zn, and Ni were primarily (68% -82% ) associated with the residual speciation. Based on the EF and chemical
speciation of metals and their enrichment coefficients of the secondary phase, Cd was the typical pollutant with moderate pollution on
average, and the other elements were observed in non- to weak pollution levels. Anthropogenic metals were mainly associated with the
extractable speciation in the sediment. Combining the ecological risk index, the sediment quality guidelines, as well as the pollution
level and chemical speciation of metals, As, Cu, Hg, Ni, Pb, and Zn in the surface sediments of Yilong Lake should have low
potential ecological risk. However, Cd may pose a high potential ecological risk.

Key words: Yilong Lake; sediment; heavy metals; concentration and chemical speciation; pollution; potential eco-risk
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Table 1  Statistical descriptions of metal concentrations in the sediments from Yilong Lake and background materials
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