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The Izu-Bonin Arc lies along the convergent boundary where the Pacific Plate subducts
beneath the Philippine Sea Plate. In the first and the second halves of my three-year doctoral
course, I focused on the slow deformation in the Izu Island Arc and in the Bonin Island Arc,
respectively. In the first half of this dissertation, I discuss the accelerated eastward movements of
the Izu Island Arc. Continuous Global Navigation Satellite System (GNSS) stations on the Izu
Islands move eastward by up to ~1 cm/year relative to the stable part of the Philippine Sea Plate
as the manifestation of the active back-arc rifting behind the northern part of the volcanic arc. I
found sudden acceleration of such movements in the middle of 2004, which resulted in ~3 cm
extra eastward movements in three years. I proposed three different mechanisms possibly
responsible for these transient movements, i.e. (1) postseismic movement of the 2004 September
earthquake sequence off the Kii Peninsula far to the west, (2) temporary activation of the back-
arc rifting to the west dynamically triggered by seismic waves from a nearby earthquake, and (3)
a large slow slip event (SSE) near the Izu-Bonin Trench to the east. By comparing crustal
movements in the surrounding regions, I consider the third possibility the most likely, i.e. a large
SSE with moment magnitude (M) of ~7.5 has occurred in the northernmost part of the Izu-
Bonin Trench (shear modulus was assumed as 40 GPa throughout this study). This is the largest
SSE ever found in Japan.

In the second half of this dissertation, I analyzed the movements of four GNSS stations and one
Very Long Baseline Interferometry (VLBI) station located in two of the Bonin Islands, i.e.
Hahajima and Chichijima, and searched for signatures of SSEs beneath these islands. These
islands are only ~100 km away from the trench, and are suitable for detecting SSEs. During
2007-2015, T found five SSEs, and they showed fairly uniform recurrence intervals somewhat
shorter than 2 years and similar displacement vectors. Such uniformness would reflect that these

fault patches are mechanically isolated from surrounding plate boundaries. I inferred simple fault



models responsible for the observed displacements. To overcome the difficulty arising from the
limited distribution of geodetic points, I relied on numbers of external constraints, e.g. fault
patches lie on the prescribed plate boundary, cumulative slip accumulation rate does not exceed
the plate convergence rate, etc. The estimated M,, of the SSEs ranged from 6.8 to 7.0. The SSEs
showed waveforms characterized by gradual start and stop, in contrast to other repeating SSEs
showing distinct starts and stops such as those in the Bungo Channel and the Boso Peninsula.
The slow onsets of SSEs may suggests that the slow slip started within a small patch and
subsequently expanded over a larger area. These results suggest that plate convergences in the

Mariana-type subduction zones are largely accommodated by repeating SSEs.
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