Review: Clay mineral as a tool for investigating sediment provenance, transport pathways, and reconstruction of paleoenvironment in cryosphere
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Clay minerals are widely used to study provenance of marine sediments. In particular, most clay minerals in Antarctica come from detrital origin because its cold and arid climate highly limit authigenic clay mineral formation. Also, because the types and elemental composition of clay minerals are different by their parent rock, clay minerals can be useful tool for investigating sediment origins and sediment transport pathways. Ehrmann et al. (2011) measured clay mineral assemblages, Illite chemical index and Illite integral breadth (indicating Illite crystallinity) for the surface sediments from Amundsen Sea, West Antarctica. By comparing the result with that of last glacial period, they concluded that clay mineral sources during the last glacial period were different from modern ones, indicating changes in catchment areas of the glaciers and ice streams. In my research, I would combine additional surface clay mineral data in the Amundsen Sea sector and conduct cluster analysis using them to spatially separate into several groups and to investigate possible sediment origins and transport pathways. Then, I would find the dominant factors that comprise of each group and identify them with transmission electron microscope. From this statistical approach, understanding of the sediment provenance and sediment transport pathway can be enhanced. 
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