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Nature of the magma reservoir and conduit system revealed by volcanic tremor
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Abstract. During the period of the last activity of lzu-Oshima volcano, Japan,
volcanic tremor was frequently observed with a regular interval ranging from 30
minutes to 2 hours. It was discovered that the intermittent volcanic tremor was
accompanied by a small but sharp ground deformation. The source of seismically
observed vibration was determined to be at a depth shallower than one kilometer
beneath the summit pit crater, while the deformation was caused by the pressure
variation in the magma reservoir at a depth of 4 to 5 kilometers below the north-western
flank of the volcano. The pressure changes are classified into four types: (1) sudden
increase and gradual relaxation, (2) sudden decrease and gradual relaxation, (3) sudden
increase, sudden decrease and gradual relaxation, (4) sudden decrease, sudden increase
and gradual relaxation. It was thus inferred that the tremor source near the crater
generated pressure increases or decreases cyclicaly that were simultaneously
transmitted through the vent to the magma reservoir and lead to its expansion or
contraction [Oikawaet al., 1991].

In order to explain such features of the volcanic tremor, we propose the following
model, in which the flow of volcanic gas is assumed to generate the volcanic tremor.
Seismic waves are produced when gas flows either into or out of gas reservoir beneath
the volcano. The gas flow out of the reservoir causing the pressure decrease in the
tremor source is considered to be the gas leaking from the reservoir to the surrounding
cavities, while gas flow into the reservoir corresponding to the pressure increase may
be the flux coming from the interface between magma and gas that is thought to be
produced by magma bubbling. Unsteady gas flow causes the pressure fluctuations in
the gas reservoir. Each fluctuation generates the impulsive seismic wave and repeated
occurrences of such impulses lead to actual volcanic tremor with along lasting seismic
vibration.
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