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Interpretation of Various Types of Active Fault on Large Exposures within a Fold and
Thrust Belt at the Eastern Limb of the Tokimizu Anticline in Central Japan

Tkuo SUZUKI* Yoko OTA™* and Takashi AZUMA ***

Abstract

The area at the middle to lower reaches of the Shinano River is a well-known major Neogene
thrust and fold belt in Japan. Deformed fluvial terraces, such as anticlinal ridges, synclinal val-
leys, and fault scarps along the Shinano River, provide a good record of recent tectonic activity in
this belt. A large exposure (ca. 150 m long, and up to 10 m deep) was excavated by construction
work on the eastern limb of the Tokimizu anticline, giving us an opportunity to observe various
types of fault geometry.

Four faults—F1, F2, F3, and F4—cut terrace deposits of ca. 130-150 ka (Koshijippara ter-
race) and underlying early Pleistocene Uonuma Formation. The westernmost fault, F1 is repre-
sented as a remarkable flexure dipping westward, suggesting the presence of a low angle thrust
underneath. We found a very low angle fault dipping eastward from an additional 2 m deep ex-
cavation. The vertical slip at F1, judged from the height difference with the top of the gravel bed
(Bed V), is 12 m. In contrast, faults F2 and F3 to the east of F1 follow the bedding plane of the
steeply dipping Uonuma Formation, and are high angle reverse faults with the upthrown side to
the east. The vertical slip is 3-4 m for F2 and 7.5 m for F3. Profiling across these faults shows
that F'1 is clearly expressed as a deformed terrace, but the topographical expression of F2 and F3
is not necessarily obvious. Similar faults to F2 are recognized in the study area from observa-
tions of the other three large exposures. We classify the faults in the study area into three types:
Type 1 is a blind fault assumed at the base of the eastern limb of the Tokimizu anticline. This
fault might be the most important contributor to the formation of the major tectonic relief in the
study area, although we have no data to prove the nature of the fault plane itself from this study.
F1 fault, demonstrated by Type 2, was found for the first time in this study, and is a low angle
reverse fault truncating the structure of the Uonuma Formation with a vertical slip rate of 0.1
m/ka. The Type 3 fault is represented by F2, F3, and F4, and these are interpreted to be flexural
slip faults along the bedding plane of the Uonuma Formation. Repeated faulting is confirmed
from the progressive deformation of different beds not only for the F1 fault (Type 2) but also for
the fold-related secondary faults, F2 and F3. No faulting has occurred since ca.7,500 years BP,
however.
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Fig.1 Landforms of study area, locations of fault outcrops and profile lines.

Terraces and faults are based on an aerial photograph interpretation at 1/20,000 and 1/10,000 scale.
Inset indicates the location of the study area.
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Fig. 2 Stereoscopic view of the observed site (Photo by Army air forces, Photo numbers: M640, No. 71,
and 72). Compare with Fig. 1.
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Fig. 3 North wall of exposure at Loc. 1.
Westward dipping deformation of terrace deposits
overlying steeply bedded Uonuma Formation is clearly
visible.
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Fig.4 Plan view of excavation floor at Loc. 1.
Numbers at the edge of the floor show the locations of benchmarks, and indicate

the locations of faults in the text.
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Fig.5 Sketch of excavation wall at Loc. 1.
Clear unconformity between terrace gravel and Uonuma Formation, and three faults (F1, F2, and F3) cutting terrace

deposits and coverbeds are shown.
A : North wall. Bed I: topsoil, Bed II: volcanic ash, Bed III: overbank deposits (silt), Bed IV: overbank deposits (fine

sand), Bed V: terrace gravel.
B ! Detailed sketch of F1 fault at the north wall showing a westward dipping deformation of terrace deposits and

coverbeds.
C : South wall. Numeral in A shows date by 'C dating.
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Fig. 6 Photographs showing faults at the North wall,
Loc. 1.

: Close-up of F3 fault.

: Close-up of F2 fault.

: Hanging wall of F1 fault.

© A minor unconformity within Bed V near F1 fault,
suggesting activity during the deposition of Bed V.

: Excavated low angle fault of F1. Bed V overlies
Bed III.
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Fig. 7 Photo of portion between gl and g2 at the
south wall, Loc. 1.

Unconformity between terrace gravel and steeply

bedded Uonuma Formation at the South wall, Loc.1.

(shown in Fig. 5C).
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Fig. 8 Photo of Loc. 2 looking southward.
Two faults, probably corresponding to F3 and F2 at
Loc.1 are visible.
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Fig.9 Photo of Loc. 3 looking southward.
Arrow shows F4 fault, further east of Fault 3 at Loc. 1,
flexural slip fault and reverse fault.
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Fig. 11 Schematic diagram showing three types of fault with related to folding structure.
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