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Abstract

As an emerging contaminant, the global distribution and ecological risks of microplastics have
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become aresearch frontier in environmental science. Alpine lakes, characterized by environmen-
tal sensitivity, sedimentary continuity, and remoteness from direct pollution sources, serve as
ideal archives for reconstructing regional pollution history. This paper systematically reviews the
significance, methodologies, key findings, and challenges of studying microplastic pollution evolu-
tion using sediment cores from alpine lakes in the Yangtze River Basin. The study demonstrates that
combining 137Cs and 210Pbex dating techniques with Raman spectroscopy can effectively recon-
struct decadal-to-centennial scale records of microplastic deposition fluxes, polymer composition,
and morphological evolution in the basin. These records show strong correlations with China’s eco-
nomic development stages and plastic consumption patterns. This research holds significant scien-
tific value for understanding atmospheric long-range transport mechanisms of microplastics, as-
sessing the environmental impact of Homo sapiens activities, and formulating effective plastic pol-
lution control policies.
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Figure 1. Schematic diagram of microplastic sources and atmospheric transport pathways in alpine lakes of
the Yangtze River Basin
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Table 1. Basic characteristics and sampling suggestions of three types of alpine lakes
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Figure 2. Technology roadmap for microplastic research in alpine lakes
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Figure 3. Historical trends in expected microplastic deposition flux
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