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Abstract

Contamination by microplastics (MPs, plastic items between 1 and 5000 pm) is ubig-
uitous and affects also remote areas. Glaciers accumulate many air-transported pollutants
but the distribution of MPs on glaciers at a global scale has not been assessed to date. We
investigated MP contamination across seven glaciers worldwide (Longyearbreen and Midtre
Lovenbreen in Svalbard, Steindalsbreen in Northern Norway, Pre de Bar in the Italian Alps,
Lewis in Kenya, Iver in Central Chile, and Exploradores in Chilean Patagonia) to assess
whether their characteristics affect MP concentration, shape, and polymer composition.
Overall, 31 samples of supraglacial debris were collected during local summers in 2019 and
2020 and analyzed. We isolated 98 MPs, and the most represented polymers were cellophane
and PET. Concentrations varied between 20 (Steindalsbreen) and 170 (Lewis) MP/kg dry
sediment. Fibres represented 70.4% of items, consistently with the hypothesis that air trans-
port is the main source of MPs in these environments. MP concentrations, the proportion
of fibres and polymer composition (assessed by distance-based redundancy analyses using
Bray-Curtis dissimilarity) varied among glaciers. Those surrounded by scarcely populated
areas — e.g. Exploradores and Svalbard glaciers — showed a higher prevalence of low-density
polymers, such as polyethylene and polypropylene. This study evidences the huge spread
of MP pollution, even in areas with low direct anthropic pressure, and supports the key
role of atmospheric transport in MP distribution. It also calls for further investigations of
the possible role of MPs in reducing albedo and enhancing the glacier melting rates and of
the potential threats posed by MPs to the ecological communities inhabiting these already
endangered habitats.
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