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Magma plumbing system of Izu-Oshima Volcano as inferred

from seismic velocity structure analysis
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) Graduate School of Science, Hokkaido University 0
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og

In order to clarify magma plumbing system of Izu-Oshima volcano, high resolution seismic velocity
exploration is performed. Following three approaches are adopted to obtain high resolution result.
These are (1) a simultaneous velocity and density inversion using traveltime data of local earthquakes
and gravity data, (2) a velocity inversion using traveltime data of regional earthquakes, and (3) use of
abundant traveltime data. (1) is for investigation in high resolution of shallower structure, by introducing
additional gravity data. (2) is for deeper structure.

The methods are applied to investigate subsurface structure and to clarify magma plumbing system of
[zu-Oshima volcano. As a result of the analysis, highly resolved velocity structure, compared to previous
studies, is obtained. Characteristics of the resultant structures are (1) high velocity enclosed by caldera
rim at depth of 0.25 km, (2) high velocity elongated in NW-SE direction at depth of 1.25 km, (3) high
velocity beneath the caldera at depth of 2.5 km, and (4) low velocity beneath north of the caldera at
depth of 4.5 km. These are interpreted volcanologically as dense lava flows filling the caldera floor, dike
swarm intruded in past, intrusive body from a vent connecting to the summit, and shallower magma
chamber, respectively.

From the results, a magma plumbing system, relating to flank fissure eruptions, is clarified through
relations to seismic activities accompanying 1986 fissure eruption. This is different from a main system,
which is related to summit eruptions. In the clarified system, magma ascends from the magma chamber
at depth of 4.5 km beneath north of the caldera to shallower part, and intrudes into NW-SE direction.
From reasons that (1) intrusive dike zone is detected by seismic waves, and (2) inflation due to re-injection
of magma to the magma chamber continues after the 1986 eruption, the system is considered as long-lived

one.
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##### 
図1:　Scheme of simultaneous velocity and density inversion. Heavy arrows indicate relations between data and unknown parameters. Gray arrows are constraints between unknown parameters.

##### 
図2:　(Left) Location of initial hypocenters. Seismic stations are indicated by cross symbol. (Right) Gravity anomaly. Positive anomaly area is shown by shade. Contour interval is 1 mgal. 447 observation points are indicated by cross symbol.
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##### 
図3:　P-wave velocity after the simultaneous inversion. (Upper) Resultant P-wave velocity structure. (Lower) Result of corresponding checker board test.

##### 
図4:　Schematic view of structure in the velocity inversion using regional earthquake data. Shaded area shows the target region, where three-dimensional velocity is calculated. Surrounding region has one-dimensional structure.
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0 5:0 Hypocenters of regional earthquakes used for the inversion. The locations determined by JMA are shown.


##### 
図5:　Hypocenters of regional earthquakes used for the inversion. The locations determined by JMA are shown.
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caldera. Locations of strong seismic scatter (Mikada et al., 1997), current inflation source, fissure vent of the [
1986 eruption, and precursory earthquakes of the fissure eruption (Yamaoka et al., 1988) are also shown.


##### 
図6: P-wave velocity inversion after the velocity inversion. (Upper) Resultant P-wave velocity structure. (Lower) Result of corresponding checker board test.

##### 
図7: W-E Cross section of P-wave velocity structure cutting the low velocity anomaly beneath north of the caldera. Locations of strong seismic scatter (Mikada et al., 1997), current inflation source, fissure vent of the 1986 eruption, and precursory earthquakes of the fissure eruption (Yamaoka et al., 1988) are also shown.
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after the beginning of the fissure eruption (Yamaoka et al., 1988). A region enclosed by white [
lines is strongly magnetized area after Makino et al.(1988).


##### 
図8:　P-wave velocity at the depth of 1.25 km. Solid Circle indicates epicenter of earthquakes after the beginning of the fissure eruption (Yamaoka et al., 1988). A region enclosed by white lines is strongly magnetized area after Makino et al.(1988).




