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Seismic Velocity Structure beneath Hakone Volcano
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Abstract. Hakone volcano is located in the northern part of Izu peninsula. This region is the
complex focus of the collision of the Philippine Sea plate (PHS) with the Eurasian (EUR) and the
North American (NAM) plates to north and northeast respectively. Although it is rather inactive
magmatically, earthquake swarms are observed. Previous studies show that there are two swarm
regions, known as the Hakone earthquake swarms centers. One is in the northern part of the
caldera, the other is in the southern part of the caldera. The sequences of earthquake swarms
and the depths of the hypocentral regions are different in these two regions. The mechanisms
that generate the earthquake swarms are not fully understood yet. Most of the questions about
possible mechanisms in Hakone volcano require fundamental information about characteristics of
the crust, including velocity structure.

In order to obtain three-dimensional deep and high-resolution crustal images beneath Hakone
volcano, three kinds of data, wide data, local data and active source data, are used for the
inversion. We have developed a new inversion program, a hybrid travel time tomography which
uses these data most effectively.

As the results, three-dimensional Vp, Vs and Vp/Vs structure upto 30 km depth of Hakone
volcano have been obtained using the hybrid travel time tomography. No velocity anomalies
that strongly suggest the existence of the magma beneath Hakone volcano have been imaged.
Relocated hypocenters show that most of earthquakes, except main and aftershocks of the 1994

outer rim of Hakone volcano earthquake, occurred in the shallower part than 2.5 km depth.
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