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Geophysical meaning and subjects of the scientific drilling at Unzen Volcano
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The 1990-95 eruption of Unzen Volcano was one of most closely monitored eruptions in the world.
Various models about the physical structure and magma feeding system of Unzen Volcano have been pro-
posed based on the geophysical observations. Scientific drilling is the most effective and direct method to
understand the subsurface structure of a volcano and its eruption mechanisms, and the models previously
obtained can be modified by the drilling.

The seismic experiment using artificial explosion sources conducted at Unzen Volcano in 1995. The
velocity structure model within a depth of 1500m is verified directly by the down-hole measurements
at the drilling holes. Although the drilling can not reach the magma reservoirs derived from geodetic
measurements during the eruption, we will be able to get more precise seismic-image of the deeper
reservoirs because the ambiguity of the shallow structure can be eliminated by the drilling.

Scientific drilling near the summit is aimed at the conduit around 1km below the crater, where the
hypocenter of tremor and the source of ground deformation had located during the eruption. Rock
samples, down-hole measurements and near-field observations at the conduit drilling hole will provide
the knowledge about the structure in and around the conduit, and about the source mechanisms of those
seismic- and geodetic-events.

In order to estimate the location of conduit more precisely for the determination of drilling trajectory,
we are planning the volcanic conduit exploration using a controlled seismic source at Unzen Volcano in

December 2001.
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O 1:0 East-west cross section of the velocity structure model derived from the 1995 explosion experiment [
at Unzen Volcano. Thick lines indicate the profiles of boreholes in the Unzen scientific drilling project.
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O 2:0 East-west cross section of the structure model beneath the Fugen peak. Source regions of seismic [
and geodetic events during the 1990-95 eruption are shown in the model. A volcanic conduit is probably C
located on the lines connecting these sources.


##### 
図1:　East-west cross section of the velocity structure model derived from the 1995 explosion experiment at Unzen Volcano. Thick lines indicate the profiles of boreholes in the Unzen scientific drilling project.

##### 
図2:　East-west cross section of the structure model beneath the Fugen peak. Source regions of seismic and geodetic events during the 1990-95 eruption are shown in the model. A volcanic conduit is probably located on the lines connecting these sources.
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O 3:00 Geophysical observations in the borehole near the volcanic conduit.
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図3:　Geophysical observations in the borehole near the volcanic conduit.
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O 4:0 A plan for the volcanic conduit exploration at Unzen Volcano in Dec. 2001. Location of the survey lines [
and controlled seismic sources is shown in the map.


##### 
図4:　A plan for the volcanic conduit exploration at Unzen Volcano in Dec. 2001. Location of the survey lines and controlled seismic sources is shown in the map.
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0 5(a):00 Schematic illustration of the seismic reflection and scattering experiment in the volcanic [
conduit exploration at Unzen Volcano.
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O 5(b):0 Schematic illustration of the fan-shooting and seismic diffraction experiment in the volcanic O
conduit exploration at Unzen Volcano.
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図5(a):　Schematic illustration of the seismic reflection and scattering experiment in the volcanic conduit exploration at Unzen Volcano.

##### 
図5(b):　Schematic illustration of the fan-shooting and seismic diffraction experiment in the volcanic conduit exploration at Unzen Volcano.




