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Abstract
Aso caldera, on the island of Kyushu in the Southwest Japan Arc, is one of the world’s largest calderas
with a diameter of up to 25 km. The caldera was formed during 270-90 ka by four huge eruptions
that produced hundreds of cubic kilometers of pyroclastic deposits. Naka-dake, which is one of
postcaldera cones/volcanoes in the central part of the caldera, has cyclically erupted since the sixth
century. A recent magmatic eruption occurred in November 2014 after 22 years of quiescence, a
phreatomagmatic eruption (the first in 21 years) occurred in September 2015, and an explosive
eruption (the first in 27 years) occurred in October 2016 with spewing volcanic ash 11,000m into the
air. In November—December 2015, we conducted magnetotelluric measurements around the caldera
and obtained a three-dimensional model of electrical resistivity. Our electrical resistivity model show
a magma pathway from a series of northward dipping conductive anomalies in the upper crust beneath
the caldera. The center of the conductive anomalies shifts from the north of Naka-dake at depths >10
km toward Naka-dake, along with a decrease in anomaly depths. The melt fraction is estimated at 13—
14% at ~2 km depth. Moreover, these anomalies are spatially correlated with the locations of
earthquake clusters, which are distributed within resistive blocks on the conductive anomalies in the

northwest of Naka-dake but distributed at the resistive sides of resistivity boundaries in the northeast.
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Fig. 1. Topographic map around Aso caldera showing 55 magnetotelluric (MT) sites (blue
dots). Red triangles, white outline, and black outline indicate the five main postcaldera
cones, Naka-dake first crater, and the rim of Aso caldera, respectively.
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Fig. 3. Cross sections of three-dimensional electrical resistivity along six profiles (A1-3 and B1-3).
Blue dots, black triangles, orange outline, and black outline indicate MT sites, the five main
postcaldera cones, Naka-dake first crater, and the rim of Aso caldera, respectively. IMA earthquake
hypocenters within 2 km of each profile line are indicated on cross sections: black dots correspond to
earthquakes between June 2002 and December 2013, and red dots correspond to earthquakes between

January 2014 and April 2016. Gray triangles represent locations on the caldera rim.
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