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Explanation of Loc.1

Transformation of the Koshiji O terrace plain and
tectonic movement

The Niigata plane and its surrounded hills are
known as intense tectonic area, across which many active
faults are distributed. This area is called the Shinano
River Earthquake Belt, because many destructive
earthquakes, including the recent Chuetsu Earthquake in
2004, have occurred to date. Researchers consider that
even greater earthquakes(M.8 class) may happen in
future, and are paying attention to this area (Fig.1).

In this area, the Shinano River, the longest river in
Japan,flows and pours in Japan Sea. The direction of the
flow is about NNE-SSW and is parallel to the extension
direction of active faults and folds axes. severa fluvial
terraces are widely distributed along the Shinano River
and itstributaries(Fig.2,3).

These fluvial terraces planes, aluvia planes and its
basements are didocated(displaced) largely by faulting
and folding(tectonic movement) (Fig.4).

The active faults of Southwest Niigata plane are called
the Nagaoka Plane West Fault Belt(Fig.2). Many terrace
planes that were displaced by the active fault and fold,
are observed in this area.  The Nagaoka Plane West
Fault Belt is subdivided further. The Kataga Faults
(Fig.2,4)are a subdivision that extends from Southwest
Nagaoka to the terrace plane in Ojiya, and a part of it can
be observed here(Fig.5).

At this outcrop, we can observe the strata of the
Koshiji | terrace and its basement displaced by the active
faults. The strata are divided from bottom to top into the
Uonuma group, the terrace deposit layer, and the red soil
layer . The Uonuma group mainly consists of the
repeated sand and clay layers(Fig.5). The terrace deposit
layer consists of conglomerate and sand layers.

The red clay layers consists of less with volcanic ash
layers. The depositional age of each stratais asfollows:
the Uonuma group: about 800,000 years ago, the terrace
deposit: 130,000 years ago, and the red soil layer:
130,000 -- 10,000 years ago.

The Uonuma group and the terrace deposit layer
were first accumulated horizontally and then were cut by
faulting and bent by folding. The degree of
transformation was larger in the Uonuma group than in

the terrace deposit layer, suggesting that the Uonuma
group was developed earlier and thus suffered tectonic
movements over longer periods.

Here, we focus on the terrace deposit layer (Fig.5,6).
The type and arrangement of the gravel suggest that this
stratum was an old (130,000 years old) riverbed of the
Shinano River. An analysis estimates that the altitude of
the Shinano river has not changed significaltly from that
time. Because the strata accumulate almost horizontally,
the displacement of the terrace plane was caused by
tectonic movement.

The difference between the height of the terrace
plane and that of the present Shinano River is about 130
m (Fig.4). This result estimates the average upheaval
height during the past 130,000 years as about 1 m per
1000 years. Also, this upheaval is thought to occur by
persistent fold movement and instantaneous fault
movement.

An analysis of the volcanic ash layer included in the
red soil layer estimates that the largest displacement of
the fault (Fig.6) occurred from 130,000 years ago to
90,000 years ago.

NOTE:

An active fault is a fault that became active from
2,500,000 years ago to the present. An active fault may
cause earthquakes in future.

A fault is classified into "earthquake-source faults'
and "earthquake fault". The former is the dislocation that
caused an earthquake, wheras the latter is the didocation
caused by an earthquake.

Figh Loc.I; The Koshijippara | Terrace Plain
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syncline axis

Explanation of Loc.2
The Synclinal Structure of Narude(Fig.7)

About 2,000,000 years ago, the present Niigata
plane and the surrounded area was under the sea.  This
area gradually elevated and turned into the plane until
600,000 years ago. The strata accumulated in this period
is more than 2,000 meters thick and is called the Uonuma
group. The deformed strata exposed at the cliff are a part
of the Uonuma group. The sediments are composed of
fluvial deposits such as conglomerate beds, sand beds
and clay beds. These are horizontaly accumulated,
nearby which fossils of footprints of elephants and deers
are found.

Then, the surface ground started to elevate.
Regions that elevated relatively higher than the surround
deformed convexly and later turned into hills. This
structure is called an "anticlinal structure”.  On the other
hand, in regions that elevated relatively lower, the strata
deformed concavely and turned into valleys, in which the
present Shinano River and Shibumi River flow. This
structure is called a "synclina structure'. This cliff
shows the synclina structure. The wave-like geologic
structure is called a "fold structure”. Because tectonic
movement is an ongoing process, this structure is also
called an "active fold structure”.

Owing to these fold structures, Niigata Prefecture
produces petroleum and gas in the largest quantities in
Japan.

Furthermore, the topmost horizontal bed is
composed of fluvial deposits accumulated 30,000 years
ago. The height of this cliff indicates the amount of
erosion of the Shibumi River in the past 30,000 years.

terrace deposit (30,0000ya)

Fig. 7 Loc.2 The syncline structure in Narude
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