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I HE  Magmatic processes of Okama pyroclastics of Zao volcano, northeastern Japan:
Constraints from mineral textures and chemical compositions

Textures and chemical compositions of volcanic crystals preserve the information on
magmatic processes during their crystallisation histories. Observations from these crystal
records can constrain the processes within the plumbing system. In this study, we examined
the volcanic crystals (plagioclase and orthopyroxene) from the Okama pyroclastics (Okp) of
Zao volcano, one of the representative active stratovolcanoes in northeastern Japan, in order
to explore the nature and temporal evolution of the magma plumbing system beneath active
volcanoes. Plagioclase and orthopyroxene phenocrysts in the Okp samples exhibited a wide
range of compositions, disequilibrium textures, and complex zoning patterns. These features
indicate repeated multiple injections of mafic magma and mixing with shallow magma
reservoirs. At least three magmatic environments (MEs) were identified beneath Zao volcano.
M (300400 MPa, ~1120°C, 2.0 wt% H20, and ~50 wt% Si0z), M2 (~200 MPa, ~980°C, 2.0
wt% H>0O, and ~60 wt% SiO); M3 (<200 MPa, <980°C, and 60-65 wt% Si0O7). These MEs
interacted with several connection pathways. Connections between M; and M actively
interacted during the entire period resulting in the formation of Okp. Diffusion of NaSi—CaAl
interdiffusion and Mg in plagioclase, as well as Fe-Mg interdiffusion in orthopyroxene
phenocrysts, were modelled to constrain timescales from the interactions with different
magma environments to the eruption. In comparison with timescale results from different
elements and phases, new magma recharge and mixing processes between M1 and M; started
~10 years before the eruption and were active from a few months to a few days before the
eruption. Before that, the injection had been dormant for more than 100 years, which is
significantly longer than the eruption interval of Okp (~10 years). Therefore, the new magma
recharge partially activated the shallow magma reservoir. According to the geological
evidence, the Zao volcano for Okp erupted at a constant volume. The local activation of the
shallow magma reservoir may be associated with the steady-state magmatic processes.
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