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Variations in Sr and Nd isotopic ratios of cryoconite on glaciers in Greenland
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Cryoconite is a biogenic surface dust consisting of mineral particles and organic matter mainly derived from living microbes
on the glaciers. Since cryoconite is dark color, it can reduce surface albedo of glaciers and accelerate their melting. Thus, it is
important to understand their sources and formation process on the glaciers. In this study, we analyzed Sr and Nd isotopic
ratios of mineral and organic fractions in cryoconite on Greenlandic glaciers (Qaanaaq, QQ, Ingrefieldland, Russel) that were
located geographically different regions. Based on the isotopic ratios, we identified origins of minerals in cryoconite and
mineral sources used as nutrients by microbes on the glaciers.

Sr and Nd isotopic ratios of silicate mineral fraction in the cryoconites showed varied significantly among their geographical
locations from and were close to those in soil and moraine around the glacier. This result indicates that silicate minerals in
cryoconite were derived from surrounding the glaciers.The isotopic ratios of minerals in cryoconites are likely to reflect those
of the geology of the respective regions.

The Sr isotopic ratio of organic matter in the cryoconites was higher than those of saline and carbonate fractions, but lower
than that of the phosphate fraction, suggesting that microbes on the glaciers used calcium of saline, carbonate and phosphate
minerals as nutrients. However, the proportions of saline and carbonate minerals they used were higher in QQ and Russel than
in Qaanaaq. This indicates that microbes on QQ and Russel were mainly used Ca of saline and carbonate minerals, while those
on Qaanaaq was used Ca of phosphate minerals in addition to those two minerals.
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