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We investigated the darkening processes of glaciers and ice sheets caused by

light absorbing impurities on various glaciers in the Arctic and Asian high mountains, including
Alaska, Suntar-Khayata (eastern Siberia), Svalbard, Greenland, Tienshan, and Pamir. Comparison of
the algal communities and their darkening effect revealed that there are two processes to darken the
glacial ice surface associated with algae. One is the darkening by the bloom of green algae with
dark-colored pigments. Another is darkening by the cyanobacteria forming dark-colored cryoconite
granules. The darkening observed on the studied glaciers was due to either one. For future work on
the bio-albedo studies, we need to determine the environmental factors controlling the algal growth,
to create a numerical model to reconstruct the algal temporal change, and to evaluate their
quantitative impact on the melting based on a physical model of snow and ice albedo.
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