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Fig. 1 (a) Backscattered electron image of

representative magnetite phenocryst ("Mt") in the

pumice of Taisho eruption. "Pyrr" represents
pyrrhotite inclusion. (b) Line profile of the titanium
Ka X-ray count along the traverse A-B in (a). The
magnetite phenocryst has a homogeneous Ti
concentration corresponding to the ulvdspinel content
(Usp) of 0.37. See text for the detailed analytical

conditions.
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Fig. 2 Core and rim compositions of the magnetite
phenocrysts in the pumices of Taisho eruption and
lava flows of the three historical eruptions.
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Fig. 3 Frequency distribution of the magnetite
inclusions in plagioclase phenocrysts and core
compositions of the magnetite phenocrysts in the
Taisho pumices.
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Incubation Processes for the Taisho Eruption of Sakurajima Volcano
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Synopsis

In order to examine incubation processes for the Taisho eruption of Sakurajima Volcano, chemical
compositions of phenocrystic magnetite and magnetite inclusions in plagioclase phenocrysts were
investigated. Compared to the phenocrysts, the inclusions have a wider compositional variation
corresponding to the lower temperature. This suggests that magma chamber temperature had increased
gradually by repeated injection of hotter magmas. Each magnetite phenocryst was homogeneous in
composition, whereas the phenocrysts have significant compositional variation, which is larger than the
zoning within each phenocryst. This shows that the pre-eruptive magma chamber was heterogeneous, and
this heterogeneity was stable for a few years prior to the eruption, without perturbations by large-scale
precursor eruptions or magma injections.  The edges and corners of the magnetite phenocrysts show slightly
dissolving texture, suggesting that injection of hotter magma immediately led to the eruption.

Keywords: Sakurajima Volcano, Taisho eruption, magnetite, magma mixing, zoning profile, diffusion

— 267 —





