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Abstract

Ojiya city and its surrounding regions in Niigata Prefecture, central Japan, are located in an
active tectonic zone along the eastern margin of the Japan Sea, and where Quaternary folding
activity is at the highest level in Japan. To elucidate the present-time mode of folding and its
activity, levelling surveys were conducted at intervals of two years across the active fold zone, from
1968 until 1998. The data on vertical movements obtained by this levelling study revealed very
active folding even at the present day. The uplifting rate was 6 mm/yr at maximum during the
period from 1978 to 1986. The rate decreased to 1~3mm/yr during the other period. The vertical
movement profile shows steep folding. With this in mind, a pure reverse creep faulting model is
applied instead of folding. An optimal fault model is obtained by a grid search technique for various
values of fault parameters. The final solution is as follows: depth of the top of the fault is 1 km, dip
angle 65 degrees, width of the fault 2.5 km, fault length 4km, and dislocation displacement 1.89 m
over 28 years. The east-west horizontal shortning rate is 2.6 cm/yr on average during 28 year period,
which is roughly comparable with the horizontal ground movements obtained by GPS measure-
ments.
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Fig. 1. Geomery of the region around Kashiwazaki and Nagaoka, Niigata Prefecture.
The rectangular box indicates the study area.
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Fig. 2. Levelling route network in the Ojiya region of active folding.

— 206 —



FHRE/ NI O 15 TG R

B-B'#h R (BJL—k)
1000m 1 EHER

FR-EAEH

INFARIR

-1000 -
0

-

2km

—_37C
—38C
— 36D
— 46C
— 45¢

440
— 43C

mm

+604

+407

+201

— 41C
— 28¢C
— 210

26C
— 25C

mm
M:1968~1978
@:1968~1980
@:1968~1982
@:1968~1984
®):1968~1986
®:1968~1988
@:1968~1991
®:1968~1993
®:1968~1996

I +60

r +40

F +20

(RE) 3B M. 3596)

Fig. 3. Vertical movement along levelling route B.
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Fig. 4. Vertical movement along levelling route C.
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Fig. 5. Vertical movement along levelling route D.
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Fig. 7. Spatial distribution of vertical movements in the Ojiya region of active folding

(1968-1978; fixed point: 3596).
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Fig. 8. Spatial distribution of vertical movements in the Ojiya region of active folding
(1978-1988; fixed point: 3596).
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Fig. 9. Spatial distribution of vertical movements in the Ojiya region of active folding
(1991-1996; fixed point: 3596).
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Fig. 10. Configuration of reverse fault model and
fault parameters for interpreting steep active fold-
ing. The fault parameters H, o, L, W, and D are the
depth of the top of the fault, dip angle, fault length,
fault width, and dislocation displacement, respec-
tively.

Standard Deviation, %

Normalized Vertical Displacement

0
y, km

Fig. 11. Vertical ground displacement profile for the
B-line cross-section of the optimal fault model inter-
preting levelling data. The solid and broken lines
show theoretical and observed displacements, re-
spectively.
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1 Fig. 12. The distribution of standard deviations of

differences of vertical displacements on the ground
between observations and calculations. The dis-
placements are normalized by each maximum am-
plitude and compared. The standard deviation is in
unit of percentage of the maximum value. H: depth
of the top of the fault; a: dipping angle; W: width
of the fault.
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