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A multi-purpose seismic experiment named the 2002 integrated seismic experiment Southwest Japan was
conducted in 2002 along a more-than-240-km-long line across southwest Japan from the Pacific coast to the
Japan Sea coast. Its profile provides the first crustal-scale cross section across the Japanese island arc, which
highlights a number of significant points related to the structural development of the arc. Major outstanding
points are that the Japanese island arc is composed of two completely different crusts juxtaposed by the
Median Tectonic Line (MTL), and that the MTL started its activity associated with lower crustal thinning and
formation of an upper crustal-scale half-graben in Late Cretaceous.

© 2008 Elsevier B.V. All rights reserved.

1. Introduction

Southwest Japan is an island arc systemwith the Nankai trough as a
trench and the Japan Sea as a back-arc sea (Hashimoto, 1991). The
Philippine Sea (PHS) plate is subducting beneath southwest Japan,
which belongs to the Eurasian plate (Fig. 1). The basement of southwest
Japan is composed mainly of late Paleozoic to Neogene accretionary
complexes, but the deep structure is unknown due to paucity of
available seismic reflection data. Yoshikawa et al. (1987) obtained the
first seismic reflection profile of the Median Tectonic Line (MTL), the
most significant fault in Japan,whichdivides the Japanese island arc into
the Inner (Japan Sea-side) and theOuter (Pacific-side) zones. That study
dispelled the traditional idea that the MTL dips at a high angle, and
demonstrated clearlya gentlenorthwarddipdown toabout2-kmdepth.

Since that pioneering work, a number of influential seismic reflection
experiments across theMTLhave improved dramatically our knowledge
of the crustal structure of the Japanese island arc (e.g., Yoshikawa et al.,
1992; Ito et al., 1996; Kawamura et al., 2003.).

Based on these groundbreaking experiments conducted since the
late 1980s, a multi-purpose seismic experiment was designed along
the more-than-240-km-long line across southwest Japan from the
Pacific coast of Shikoku to the Japan Sea coast of Chugoku (Fig. 1). The
experiment, named the 2002 integrated seismic experiment South-
west Japan (hereafter Southwest Japan 2002), was conducted in 2002
as a collaborative project involving the Earthquake Research Institute
(ERI) of the University of Tokyo, the Japan Agency for Marine-Earth
Science and Technology (JAMSTEC), the Chiba University, and the
University of Texas, El Paso (Iwasaki, 2006). One of the major goals of
the experiment was to obtain a crustal profile of southwest Japanese
island arc with the subducting PHS Plate. The southern end of the
profile connects with another profile obtained by the JAMSTEC
experiment in 1999 (Kodaira et al., 2002). Important information in
the experiment Tottori 2001 (Tottori Prefecture, 2002) can be also
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projected onto the profile. Thus awhole crustal-scale cross section can
be constructed from the Nankai trough to the Japan Sea coast crossing
southwest Japan.

In this paper we present the results and interpretations of
Southwest Japan 2002, and discuss their significance.

2. Geologic setting

The seismic line of Southwest Japan 2002 runs from the Muroto
Peninsula across the Seto Inland Sea to the Japan Sea coast, transecting
the Inner and the Outer zones which are juxtaposed at the MTL. The
surface geology is shown in Fig. 2.

2.1. Outer zone

The Outer zone is characterized by an along-arc zonal arrangement
of geological belts, namely the Sambagawa, the Chichibu, the North-
ern Shimanto, and the Southern Shimanto belts from north to south,
which have different ages and lithologies. The Sambagawa belt is
composed mainly of the high P/T Sambagawa metamorphic rocks
(pelitic, and psammitic schists, and greenschist) derived probably
from a Jurassic to Cretaceous accretionary complex. The Chichibu belt
is composed of the Chichibu supergroup whose main constituent is a
Jurassic accretionary complex. Between the Sambagawa and the
Chichibu belts, occur the Mikabu green rocks of gabbro-peridotite
complex with middle Jurassic to early Cretaceous chert (Faure et al.,
1991; Sakakibara et al., 1993). The Northern Shimanto and the
Southern Shimanto belts consist of the Cretaceous to early Paleogene
Northern Shimanto and the middle Paleogene to the early Miocene
Southern Shimanto groups, respectively. Both groups are made up of
accretionary complexes with coherent and mélange units. The
coherent unit consists mainly of alternating beds of sandstone and
mudstone, and subordinately of chert and green rock beds. In
contrast, the mélange unit consists mostly of muddy matrix dominant
mélange with the fragments of abundant chert and green rocks. Both
units are structurally repeated in an alternating sequence by north-
dipping thrusts and form an accretionary structure. An Albian to
Cenomanian coherent, a Santonian to Campanian mélange, a Campa-
nian to Maastrichtian coherent, and a Maastrichtian to Paleocene

mélange units are arranged structurally downward in the northern
Shimanto group. In the southern Shimanto group, an Eocene to
Oligocene coherent and an Oligocene to early Miocene mélange units
are arranged structurally downward (Muramatsu, 1986; Yamakita's
unpublished data).

Most of these belts are bounded by major north-dipping boundary
faults: the Butsuzo Tectonic Line (BTL) along which the shallower
Chichibu supergroup and the deeper Sambagawa metamorphic rocks
are thrust over the Northern Shimanto group; and the Aki Fault (AF)
along which the Northern Shimanto group is thrust over the Southern
Shimanto group. The Southern Shimanto group is thought to
structurally overlie a middle Miocene to the present accretionary
complex along a fault whose surface trace runs off Shikoku. The
surface geology suggests that the Sambagawa metamorphic rocks are
gently folded and form a broad anticlinorium, and that Chichibu
supergroup overlies both the Sambagawa metamorphic rocks and the
Northern Shimanto group forming a broad syncline.

2.2. MTL

The sense of lateral motion along the MTL has changed repeatedly
in response to plate tectonic setting since its birth in about 100Ma
(Takagi and Shibata, 2000). The net displacement probably reached
several hundreds of kilometers in a left-lateral sense (Yamakita and
Otoh, 2000). Recent seismic profiling studies have revealed that the
MTL dips northward at about 40° down to about 10km depth (Ito et al.,
1996; Kawamura et al., 2003). As the deeper structure of the MTL has
not been revealed yet, still the MTL as a whole is generally believed to
be vertical or subvertical as proposed by Fitch (1972).

2.3. Inner zone

The Inner zone is composed of the Ryoke belt in the Seto Inland Sea
area, and the nappe group in Chugoku (Hayasaka, 1987; Isozaki and
Maruyama, 1991; Ishiwatari, 1991).

The Ryoke belt is composed of the Ryoke metamorphic rocks and
Cretaceous granitic rocks. The Ryoke metamorphic rocks are originally
derived mainly from alternating beds of sandstone and mudstone
with chert, which constitute a Jurassic accretionary complex. They

Fig. 1. Seismic line of Southwest Japan 2002 indicated by the outline letter 2002. Seismic line of JAMSTEC experiment in 1999, J1999. Seismic line of Tottori Prefecture in 2001, T2001.
MTL, Median Tectonic Line. ISTL, Itoigawa–Shizuoka Tectonic Line. EUR, Eurasian plate. PHS, Philippine Sea plate.
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