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A numerical study of conduit flow: Origin of diverse eruption styles by
island-arc basaltic magma
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We have successfully developed a numerical model of conduit flow for
low-viscosity basaltic magma. In particular, applying a thermodynamic equilibrium calculation
program for magmas made it possible to incorporate more realistic effects of magma viscosity change
due to decompression crystallization and compositional change into the conduit flow model. Based on
this model, we systematically investigated the characteristics of the relationship between magma
chamber pressure and discharge rate in steady conduit flow, which describes the dynamical system of
the conduit flow in a wide parameter range. The results show that the conditions for sub-Plinian and

lava flow eruptions in basaltic magma are strongly controlled by conduit geometry and gas escape

from magma, respectively.
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