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Preliminary results of rock-magnetic study on volcanic ash from the 2014-2015
eruption of Nakadake first crater, Aso Volcano
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In this study, we analyze the magnetic properties of volcanic ash collected immediately after a series of eruptions at
active volcano to identify correlations between eruption processes and rock magnetic properties, as well as temporal changes,
with the aim of establishing new observation methods and contributing to eruption prediction. The main magnetic mineral
contained in volcanic ash is titanomagnetite (Fes_,Ti,O4). As the titanium content (x) of titanomagnetite varies, its Curie
temperature and saturation magnetization intensity also vary. Therefore, it is possible to determine its detailed composition
by obtaining several rock magnetic parameters.

It was observed that the rock-magnetic property of the ashes ejected during a series of volcanic eruptions is not constant
but changes temporally (Anai et al., 2023). During the 2019-2020 eruption of Nakadake first crater, Aso Volcano, it became
clear that there were periods when the ratio of saturation remanent magnetization (M,.;) to saturation magnetization (M;)
increased and magnetic particles with a non-interacting single domains which grain size of approximately 100 nm appeared.
These periods coincide with the periods during which the volcanic glow has been observed.These magnetic particles are
characterized by relatively high titanium content (x = 0.4-0.5) and single domain (SD) particles. These results suggest
that, when volcanic activity increases, physical conditions in the volcanic conduit cause fine, titanium-rich titanomagnetite
particles to crystallize.

In the present study, we conducted rock magnetic measurements on samples collected by Miyabuchi and Hara (2019) from
the 2014-2015 Nakadake first crater eruption, which was a larger eruption accompanied by a Strombolian eruption. As a
result, the period in which the non-interacting single domain particles are dominant was not observed, while the periods in
which multi-vortex and/or single-vortex domain particles are dominant, indicating larger particle sizes, were recognized. The
mixture of titanium-rich titanomagnetite (x = ~0.5) and titanium-poor titanomagnetite (x = ~0.2) was also observed for the ash
samples ejected during the 2014-2015 eruption. The 2019-2020 ash samples showed that titanium-rich magnetite accounted
for approximately 80% of saturation magnetization, a part of the 2014-2015 ash samples revealed this proportion decreased
to around 20%. We plan to conduct low-temperature magnetic mapping and SEM observations to recognize more detailed
rock-magnetic changes and their causes.
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