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Geomorphic Features Indicating Strike-slip Movement along the
East Matsumoto Basin Faults, Itoigawa-Shizuoka Tectonic Line
Active Fault System, Central Japan
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Abstract

0 O The East Matsumoto Basin faultd] EMBFOconsist of the northern segment of the Itoigawa-
Shizuoka Tectonic Line active fault system] ISTL central Japan, and extend for ca. 30 km
along the eastern margin of the Matsumoto Basin. The faults have been considered to be east-
dipping reverse faults, which were re-activated sometime after the tectonic inversion event
during the middle Miocene in central Japan. However, we found geomorphic evidence of strike-
slip movement on the EMBF, such as systematic left-lateral offsets of abandoned channels and
scissoring vertical offsets on the fan surface, which were probably formed during the Nara era.
These offsets were measured as left-lateral displacements of 6 to 7 m with a slight vertical com-
ponent, and were probably formed in association with the most recent faulting event of EMBF.
In this case, the style and the amount of slip per event are comparable with those of the neigh-
boring Gofukuji fault, which has one of the highest probabilities of seismic risk calculated among
active faults on land in Japan. These refined geomorphic features indicate that the principal slip
component on the southern portion of EMBF is not merely dip-slip but left-lateral slip, taking ac-
count of the cumulative vertical displacement inferred from uplifted hills since Miocene to Plio-
Pleistocene at the eastern side of the fault traces. These facts and presumptions are consistent
with the deformation pattern around the ISTL revealed by recent continuous GPS observations.
In addition, these new findings allow us to understand that the subsidence in the Matsumoto ur-
ban district can be explained as a pull-apart basin related to a 1.5-km-wide left-step between the
EMBF and Gofukuji faults. Surface geometry, style, and amount of faulting of both faults sug-
gest that this left-step does not seem to be a significant enough segment boundary of the ISTL to
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arrest rupture propagation. Thus, the portion between the southern EMBF and Gofukuji fault is

appropriately a single fault segment.

Key words[ Itoigawa-Shizuoka Tectonic Line, East Matsumoto Basin faults, active fault, strike-

slip fault, reverse fault, slip per event, fault segmentation
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Fig. 1 Distribution of the Itoigawa-Shizuoka Tectonic Line active fault system. Active
fault traces are simplified from Nakata and Imaizumi] 20021
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Fig. 2 Geological map around Matsumoto Basin, central Japan.
Map simplified from Takeuchi et al[] 20041 Location of map area is shown in Fig. 1.
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Fig. 3 Detailed distribution of active faults in the southern part of the Matsumoto Basin. Base maps are used
Digital Maps 10 25,000 scale 'Matsumoto,' 'Toyoshina,' and 'Akashina' issued by the Geographical Sur-
vey Institute. Contour interval is 10 m. Locations of 3a and 3b are shown in Fig. 2.
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Fig. 4 Geomorphological map of the area around
Shimauchi district, Matsumoto city. Location
of area is shown in Fig. 3.
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Fig. 5 Left-lateral offsets of abandoned channels along the East Matsumoto Basin
faults. Aerial photograph at the top left is compiled from R1022-35V and R962-
55V taken by U.S. Air Force. Location of area is shown in Fig. 4.
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Fig. 6 Topographic profiles across the East Matsu-
moto Basin faults. E-W cross-sections along
the A, B, and C in Fig. 4 show the vertical
displacement measured by GPS. Location is
shown in Fig. 5

19960 00000000000000A0, 1994,
19980 00 0000O00O0ODO, DO00U00ogo
gbobobooooboooobobobobo
goooboobooooooooobooob, bobo
goooboobooooooooobooobooo, 0o
ooode62069m, 000D 030 04m0O
gogd

goooboobooo, booobobobobo
oo0D0o00oD0oooDbODbOoOooOg19940 0
DI:JDDEIDI:J[II:J[II:JEII:J, goobooboooood
goooooooob 756+ 1.5m0O00000
gbobobooooboooobobobobo
gooobooobooooobo, boboboboobo
gooobooboooooooobooobg, obo
gbooboboooooboooooboooboo, oo

000000000 00000000000
0200000000000000000000
oo
000000000 0000000000O0O0n
00000, 000000000000000
0, 00000000000000000000
000000000 0000000000O0O0n
0ooO
000000, 000000000000000
000000000000 0O000OO0O0O
0000000,19830 0000000000
00000000000000000000o0O,
1983; 00000, 19900 7a0 00000,
00000000000000000000, O
0000000000000, 00000000
0000000 2M000000000000
000000, 0000000000000, O
000000000000000000O, 00
000000000 0000000000O0O0n
0000000,00000,1999; 00000,
2005000000000
000, 00000000000 0000000
00, 0000000000000000000
000000080mODO0ODO0000, O
Oo000000O0O00O0O0OO, 000000
000000000000 700000000
0 Loc. 400 8a, 0 7a0 00, 0000000
000000000000 0O000OO0O0O
000000000,19820 00000000
0000000000000 00000000
000000000000 0O000OO0O0O
00000000000000000,0000
0,1983; 0000, 1995; 0000, 200400 0O
000, 000000000000, 00000
0000000000000000, 00000
0000000000000000000000
ooo
000000, 000000000000000
00000000000, 0000000000
0000000000000 O0O00O0oOoo
0, 00000000000000000000



Saigawa Hills
Pliocene-Early Pleistocene
Ohmine Group

Y ey
) 0 R
00,0 b, 0”0, b

predominant slip component

Joyama Hills D’
Middle Miocene

df,D 'S/ip “i" stri ike—s/ip Bessho/Aoki Formation

N
D 2 Ol 2 O O U
900 Ro? 2800 8P P800 008 Vimal @
Nor ool ot ot oV g oV g oY
b b ob ob oo 0% oY% o igawe R * W
2 =07 p o & -,N R NaraiR.

—— active fault
modified from Nakata and Imaizumi (2002)

----- Odari-Nakayama fault

after Geological Survey of Japan (2004)

i

“5 strike-slip  # uplift ¥ subsidence % ¥ & B s Ty N0

0 7Ma0000000000000000O0O00MbOO0O0ODODOOODOOOODOOOODODO
oooooo
000000000 O0oDoOoOO0oO0OO0OO0ObOODDODmMbODOOOO, OOOOODDODOOO
OsmOI000000COOCOOOOOODOOOOOOOOO202000000000

Fig. 7010 all Topographic profile of Saigawa and Joyama Hills as indicators of long-term uplift since
Plio-Pleistocene along Matsumoto Basin faults[] bIJ3D topographic image and proposed fault
segmentation around Matsumoto Basin. Topographic profile is shown in Fig. 7b. 3D image
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