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Basins, active faults and crustal stress in central Japan®
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Abstract

arc accompanied with reverse lype aclive [auits on the western and/or castern edges. 1t means large basins

Many large basins lie on northeastern Honshu from Nagano to Aomori Prefecture. The basins

in Honshu Island are formed by active reverse faulls with east-west compression. On the other hand, in
the western Honshu, except the arcas of the root of the Noto peninsula and the Kinki triangle area, there
15 no large basin and no reverse fault. The boundary belt lics along northern part of the Hida Mountains
and the Kiso Mountains. However, [ocal mechanisms of small to medium scale carthquakes occurring
under the basins in Nagano Prefeclure show sirike slip lype with easl-west compression. The reason for
this unfavorable phenomenon is interpreted as follows. Coexislence of two fypes of {auits suggests ¢hat lhe
difference between vertical stress and horizontal minimum compression stress is small in (his area. Further,
the stress condition estimated from small casthguakes indicates present existing stress state, because lots of
small faults exist in the crust, and stress release happens with fault sliding of a fault with suitable direction
for stress rclease. However, when the crustal stress, that is, elastic strain is accumulated in a wide area, the
long active faull will be activated. Afier the 2011 OIT the Pacific coast ol Tohoku Earthguake, seismic focal
mechanisms of small 1o medium earthquakes reveal stress condition change in some areas. Especially, ralher
large siress change is observed in the Pacific coast area near the plate boundary of source region of the great
earthquake. On the other hand, the dircction of horizontal maximum compression stress in west-east is
maintained in some intand areas. Although, the direction of horizontal maximum compression stress in west-
cast is disturbed just alter a greal earthquake, it is believed to be recovered gradusally, because inland basins

have been formed for long time by aclive reverse [aulls wilh north-south strike.
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Fig. T Active faults and basins in central part of Honshu Island.

Solid lines: reverse [aulls; Broken lines: sirike slip faults, Dotted line A-A: boundary belween aclive large reverse faull area and active large strike slip fault
arca and Dotted line C-Cises the caption of Fig.2, (1) Naganobenchi-seien Active Fault, (2 Itoigawa-Shizuoka Tectonic Ling AF, 3} Kiritoyama-Narai AF, (&)
Sakaitoge-Kamiya AF, (8} :Kisosanmyaku-seien AF, () Inadani AF, (D) Atera AF, (8) Ushikubi AF, & Atotsugawa AL, 40 Shogawa AT, 1 Nobi Earthquake
AF, and § Aizu basin. The topographical map is deawn by (ie program Kashmir by Sugimoto (2004) using the data from Geospatial Information Authority of
Japan,
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Fig. 2 Horizontal maximum compression stress direction,

Slress measuremenl data and data estimaled from the focal mechanisms of
shallow (<35 km) earthquakes are shown, Thin lines indicale the average
trajectory of the direction. Dala from Tsukahara and Kobayashki{1991)
and Tsukahara and lkeda (1991). Dotted line A-A:the same as dotted tine
A-A on Fig.1, Broken line B-Bisee tex(, and Broken line C-C: boundary
between reverse fault area and strike slip fault arca of small lo medium
shallow earthquakes.
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iﬂg 3 Horizonlal maximum compression slress direction, the same
as Fig.2, and location of the specific stress condition arcas R and 8 are
shown.
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