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Tracking magma-air interaction processes based on the analysis of oxidation
textures in pyroclastic materials
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Oxidation textures in natural pyroclasts and experimental products were
studied to advance our understanding of magma-air interaction processes during volcanic eruptions.
Fe-oxide pseudomorphs replacing sulfide crystals were observed in pyroclasts from explosive
eruptions at Sakurajima and Asama volcanoes, which reflect air-mixing processes in eruption columns.

Fine red particles on the surfaces of mafic minerals were found to be the source of the red color
in the 2018 Shinmoedake eruption pyroclasts. Based on comparisons with the observed eruption
sequence, the formation time of the particles was estimated to be within two weeks after lava
effusion. The products of heat and quench experiments showed that groundmass color reflects the
amount and type of crystallized minerals and that the variation depended not on the oxygen pressure
but on the starting materials. For in-situ oxidation experiments conducted on pyroxene, at least two

mineral types formed within several tens of minutes.
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