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Coseismic rupturing stopped by Aso volcano during the
2016 M, 7.1 Kumamoto earthquake, Japan
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Field investigations and seismic data show that the|16 April 2016] My 7.1 Kumamoto earthquake produced
a surface rupture zone of ~40 km long along the NE-5SW-striking strike-slip Hinagu—-Futagawa Fault Zone,
and newly identified faults on the western side of Aso caldera, Kyushu Island, Japan. The coseismic
surface ruptures cut Aso caldera and two volcanic cones inside the caldera, but terminate in the caldera.

The findings show that northeastward propagation of coseismic rupturing terminated in Aso caldera
because of the presence of magma beneath the Aso volcanic cluster. The seismogenic faults of the 2016

Kumamoto earthquake may require reassessing the volcanic hazard in the vicinity of Aso volcano.
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Fig. 1. Map of the study area. (A) Tectonic setting. (B) Color-shaded relief map. (C) Seismic profiles (=L 1y aoross the Hinagu—Futagawa fault zone
(HFFZ). The distribution of coseismic surfzce ruptures, foreshocks, and aftershocks during the period 0{ 14 to 16 May 2016 pre shown. Active fault data are
from the Research Group for Active Faulis of Japan (1991) (16). Epicenter data and focal mechanisms are from the Disaster Imformiation Laboratory, Mational Research
Institute for Earth Science and Disaster Resilience (2016) (). Dip angles of fault planes shown in profiles -l to WV are inferred from the seismic data. MTL,
Median Tectonic Line; ISTL, toigawa—Shizuoka Tectonic Ling; sl island. Profile A-B is shown in Fig. 2C.
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Fig. 2. Distribution of rupture traces and rupture displacements in the coseismic surface rupture zone.
{A) Map of the coseismic surface rupture zone and locations of main sites (Sites 1-10) described in the text.
HFFZ: Hinagu—Futagawa fault zone. (B) Distribution of coseizsmic displacements. (C) Seismic inversion
results of seismic slip on the seismogenic fault plane {modified from Koketsu et al. (15); see Fig. 1B for the
location of profile A—B). The fault length (L) and fault width (W) are L = 54 km and W= 16.5 km, respectively.
The location of the magma chamber is inferred from previous studies (23, 24, 26-28). Mote that areas of
large slip obtained from field measurements (B} are comparable with those obtained from seismic inversion
results (C).
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Fig. 1. Map of the study area. (A) Tectonic setting. (B) Color-shaded relief map. (C) Seismic profiles (-1 to IV-IV") across the Hinagu-Futzgaws fault zone
(HFFZ). The distribution of coseismic surface ruptures, foreshocks, and aftershocks during the period of 14 to 16 May 2016 are shown. Active fault data are
from the Research Group for Active Faults of Japan (1991) (16). Epicerter data and focal mechanisms are from the Disaster Information Laboratory, Mational Research
Institute for Earth Science and Disaster Resilience (2016) (9). Dip angles of fault planes shown in profiles -I' to WV ae inferred from the seismic data. MTL,
Median Tectonic Line; ISTL, toigawa—Shizuoka Tectonic Line; sl island. Profile A-B is shown in Fig. 2C.
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Fig. 1. Map of the study area. (A) Tectonic setting. (B) Color-shaded relief map. (C) Seismic profiles (-1 to IV-IV") across the Hinagu-Futzgaws fault zone
(HFFZ). The distribution of coseismic surface ruptures, foreshocks, and aftershocks during the period of 14 to 16 May 2016 are shown. Active fault data are
from the Research Group for Active Faults of Japan (1991) (16). Epicerter data and focal mechanisms are from the Disaster Information Laboratory, Mational Research
Institute for Earth Science and Disaster Resilience (2016) (9). Dip angles of fault planes shown in profiles -I' to WV ae inferred from the seismic data. MTL,
Median Tectonic Line; ISTL, toigawa—Shizuoka Tectonic Line; sl island. Profile A-B is shown in Fig. 2C.
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