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Magnetotelluric Imaging of rising fluid path within the crust beneath Onikobe Caldera,
NE Japan
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Fluid plays an important role in the subduction system. By lowering the melting temperature, fluid helps create melts which
migrate upward under the volcanic arc. When the melt solidifies, it supplies fluids into the crust, which soften the lower crust anc
make the strain localized. When the fluid storage is episodically released, the effective normal stress is reduced in the upper crt
and can trigger large interplate earthquakes. Thus imaging fluids in the crust near the volcano is important for understanding th
volcanism and intraplate seismicity in the frame work of subduction system.

We have started a 5-year multi-disciplinary &quot;Geofluid&quot; program using magnetotellurics, seismic tomography, ex-
perimental and numerical petrological studies on the fluids and melts in the subduction system.

We have selected area surrounding the Onikobe caldera in NE Japan as our intensive study area both for magnetotellurics a
seismic tomography. Onikobe caldera is located in the backbone mountains of northeast Japan arc. It is a Quaternary calde
with a topographic depression of 7.5km (EW) x 10km(NS). It has a resurgent dome in the middle and the latest volcanic activities
are located in its southern half (around Katayama-jigoku), where geothermal power plant is located. As for the seismic activity
around the region, there were Onikobe earthquake (M5.9, 1996) at the northwestern rim of the caldera and lwate-Miyagi Nairikt
earthquake (M7.2, 2008) to the north. In particular, the aftershocks of the latter earthquake migrated to the south, and fringe
by the eastern rim of the caldera without entering inside the caldera. This distribution of aftershocks may be controlled by the
distribution of the fluid.

In order to obtain 3d image the fluid distribution, we had new 30 magnetotelluric measurements inside and outside of the
Onikobe Caldera using Phoenix-MTU5 system. The impedance data were inverted by WSINV3DMT code (Siripunvaraporn et
al., 2005). The shallow structure (&It;2km) is consistent with the distribution of geothermal manifestations and deep structure
(&gt;15km) shows that the western half of the lower crust is significantly conductive. In between these depths, we have a sub
vertical conductor which connects the deep western crustal conductor to the shallow one under the Katayama-Jigoku. The:
distributions of fluids imply the fluid path from the lower crust towards the upper crust beneath the geothermal power plant.
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