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THE ATOTSUGAWA-USHIKUBI FAULT SYSTEM AND
LONG WAVELENGTH VARIATION OF SURFACE TOPOGRAPHY

By Ichiro Kawasakl, Isamu MATSUBARA, Shin’ichi KawaBATA,
Hiroo WADA and Takeshi Mixumo

Synopsis

We investigate a relationship between the Atotsugawa-Ushikubi fault system of about 70 km
length and the long wavelength (10-30 km) variation of topographic heights in its adjacent area,
the Hokuriku district, central Japan. The long wavelength variation is obtained by moving
average to the topographic heights in a digital form. It is concluded that the fault system has
large extent to reach the lower crust, separating the thicker crustal block in the Takayama
highland area of an average hight of about 0.8 km from the thinner one in the Toyama coastal
plain area. The Atotsugawa-Ushikubi fault system that has the maximum accumulated displace-
ment of about 3 km shows an excellent correlation with the long wavelength topography with a

cut-off wavelength of 5 km.
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Fig. 1. Topography of Toyama and the northern
part of Gifu prefectures. Grid intervals
for this plot are 1’30 (2.2 km) in the
E-W direction and 1°20” (2.5 km) in the

@
N-S direction. A contour interval is 200 / >/ [; )
. . . N /
m. Solid curves are coast lines. Solid N ' &/ il @{\,

lines labelled ATO-F and USH-F denote
traces of active faults, Atotsugawa- and
Ushikubu-faults, respectively. Circles Fig. 2. Long wavelength topography extracted
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indicate locations of major cities in this from Fig. 1 by a high-cut moving aver-
area, Kanazawa (KAN), Takayama age with a cut-off wavelength of 10 km.
(TAK) and TOYAMA (TOY). Triang- Labels H and L denote relative highs
les are high mountains, Hakusan (HAK), and lows, respectively. Other pertinent
Norikura (NOR), Ontake (ONT), Tate- data and symblos are the same as in
yama (TAT) and Yarigatake (YAR). Fig. 1.
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Fig. 3. Long wavelength topography extracted Fig. 4. Long wavelength topography extracted
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Fig. 5. Topography of the eastern part of the
area of Atotsugawa-Ushikubi fault syst-
em, magnified from Fig. 1. Grid inter-
vals for this plot are 45 (1.1 km) in the
E-W direction and 40” (1.2 km) in the
N-S direction. A countour interval is
100 m. Circles indicate locations of ma-
jor cities in this area, Kamioka (KAM)
and Toyama (TOY). Tringles are high
mountains, Tateyama (TAT), Yakushi
(YAK) and Yarigatake (YAR). A square
is Arimine lake (ARI). Other pertinet
data and symbols are the same as in
Fig. 1.
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Fig. 7. Long wavelength topography extracted

HABIKFEESR  H33EB-1 ¥2. 4 (1990)

from Fig. 5 by a high-cut moving aver-
age with a cut-off wavelength of 10 km.
Other pertinent data and symmbols are
the same as in Fig. 1.
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Fig. 6. Long wavelngth topography extracted
from Fig. 5 by a high-cut moving aver-
age with a cut-off wavelength of 5 km.
Labels H and L denote relative highs
and lows, respectively. Other peritnent
data and symmbols are the same as in
Fig. 1.
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Long wavelingth topography extracted
from Fig. 5 by a high-cut moving aver-
age with a cut-off wavelength of 15 km.
Other pertinent data and symmbols are
the same as in Fig. 1.
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Fig. 9. Long wavelength topography of the Hida mountain area, including Toyama,
the northern part of Gifu, the western margin of Niigata prefectures. A cut-
off wavelength is 10km. A contour interval is 200 m. Solid curves not
labelled are coast lines. Solid lines labelled ATO-F, USH-F and FOS-F denote
traces of active faults, Atotsugawa and Ushikubi faults and Fossa Magna
(Itoigawa-Shizuoka Tectonic Line), respectively. Circles indicate locations of
major cities in this area, Itoigawa (ITO), Matsumoto (MAT), Omachi (OMA),
Takayama (TAK) and Toyama (TOY). Triangles are high mountains,
Norikura (NOR), Myokou (MYO), Ontake (ONT), Shirouma (SHI) and
Tateyama (TAT). Meanings of a short line c and short broken lines a, b, e
and g are in the text. Other pertinent data and symbols are the same as
in Fig. 1.
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