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(Read on Sept. 26, 1961.  Received on Sept. 26, 1961.)

The Kita Mino Earthquake occurred near the borders of three
Prefectures, Gifu, Fukui and Ishikawa. The time of occurrence was
14h 33m in J.8.T. on August 19, 1961. In the seismic area none could
walk during the main shocks which lasted about thirty or forty seconds.

One house completely collapsed under an earth flow at Koike, but
many houses in the seismic area are built so rigidly (Fig. 1) that
damage to the houses wag small. The piteous loss of life was rather
more :—8 killed, and 36 injured. The unfortunate loss was due to rock-
falls which fell on men as they moved about.
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Fig. 1. Rigid structure of a wooden house at
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The seismic magnitude was reported by the Japan Meteorological
Agency as 7.2, but comparing the relation between the seismic intensity
and epicentral distance of past earthquakes, this earthquake was close
to the Mikawa Earthquake of Jan. 18, 1945, which occurred about 120
km south. Both earthquakes occurred in the middle part of Honshu
Island, Japan, so the results of observations may be compared. The
latter earthquake was reported as 6.9 or 7.1 in earthquake magnitude,
then the magnitude of the present earthquake may be estimated as 7.

Past earthquakes in the vicinity.

In this region strong earthquakes were frequently recorded near
the shore of the Japan Sea. In the mountain area several earthquakes
only were recorded in historical records, as seen from Table I.

Characteristic features of earthquakes in this region were (i) damage
to house, slight, (ii) loss of life, small, (iii) damaged area, small, (iv)
numbers of felt after-shocks, small.

Table I. Past earthquakes in the neighbourhood.

Data Locality ) Damage
1855 3 18 Hida-Shirakawa, Omaki and }Loss of life, landslide at Hokiwaki
Hokiwaki Villages ' and after-shocks. :
188 4 9 Hida, Etchii, Echigo and Kaga }209 killed, 711 collapsed houses,
Provinces , many landslides.
1891 10 28 Mino and Owari Provinces 7,273 killed, 142,177 collapsed

houses, many after-shocks and
earthquake faults.

1934 8 18 Gujo-Hachiman Town :
1945 1 13 Mikawa Province 1,961 killed, 12,142 collapsed houses
(Mikawa Earthquake) \ and earthquake faults.
1948 6 28 Echizen Province 3,895 killed, 35,420 collapsed houses,
| (Fukui Earthquake) 3960 burnt houses and earthquake
‘ faults.
1952 3 7 Japan Sea off the coast of
Daishoji : \
After-shocks.

The numbers of after-shocks observed at the Gifu, Fukui, Kanazawa
and other stations of the Japan Meteorological Agency were published
by them, and some temporary observation stations were set up after
August 24, by the members of our institute. A record of the after-
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shocks felt near the epicentre was made at Oshirakawa by a member of
the Second Station of the Miboro Electric Powers Station, and is shown
in Table II through the kindness of the Dengen-Kajhatsu Company.

Table II. After-shocks felt at Oshirakawa on Aug. 19 and 20.

Aug. 19, 14h34m (The principal shock)
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20, 0
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Violent
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Information about the earthquakes from inhabitants and writers is
listed below: At Nagataki, a woman speaking about the earthquake
said that the principal shock was felt in mostly vertical motions, and

glass bottles in her house were thrown down.

On the next day she

felt the strongest shock at 15h. Considering that in reports from the
seismological stations the strongest after-shock was reported at 17h 07 m-
on August 20, the writers feel that her memory about the time might

be mistaken.

The writers felt three after-shocks at Shiratori at about 13 h on
Aug. 23, P waves were distinguished from main motions, and they
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considered that Shiratori is not very near the epicentre.

On the next day, Aug. 24, the road from Shiratori to Itoshiro was
cleared of fallen rocks, and the writers could get to Itoshiro. Dwellers
overtaken by the main earthquake stated that the earthquake motion
began with loud sound and was prolonged. The senior writer had a
similar experience in the case of the Idu earthquake of 1930 at Aziro,
and the long duration of the vibrations may be a noticeable feature of
strong earthquakes. After-shocks were felt by the writers like the report
of a gun close at hand. And they thought Itoshiro was probably the
nearest place to the origin of the after-shocks (see, Table III).

Table III. After-shocks felt at Itoshiro by the writers.

Time i Intensity (Japanese Intensity Scale)
Aug. 24 20h0lm 111
20 41 7 II
25 4 15 II
5 50 % I
52 g Jits

On Aug. 27 the writers went to Koike, Ono City, Fukui Prefecture.
They felt an after-shock at 13h 05m (intensity III) in a house at
Okubira, the entrance to Koike, and others at 14 h 21 m and 22m (In-
tensity both III) in front of a small shrine above Simo Koike village.
In the latter shocks, narrow cracks appeared in the surface soil there,
and seemed to close and reopen instantly with the earthquakes.

A postman who encountered the main earthquake by chance at
Koike told about his experience: He was about to leave this village at
the time of the main earthquake, and could not walk, so returned to
the village. He felt many earthquakes there soon after the main
earthquake, about one after-shock every five minutes, and the frequency
gradually decreased.

Although the number of felt after-shocks from this earthquake was
thought to be small, past earthquakes which have occurred in the
neighbourhood were similar in the minority of the frequency of their
after-shocks.
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Rock-falls and Landslides.

The loss of life in this case was unfortunately caused by rock-falls
on mountain climbers, and other damage caused by the earthquake was
also mostly due to roeck-falls, and landslides, or in this case the sliding
down of superficial soils and fragments of rocks (Fig. 3). Places where
rock-falls and landslides occurred are shown in Fig. 4.

Rock-fall may be a characteristic feature of earthquake damage in
this region as recorded in historical materials.

Thin piled layers of cracked volecanic rock, agglomerate and soil
are cut out by the rivers and form such steep cliffs that they overhang
locally. In such conditions, rock-falls are liable to take place when
earthquake motion is strong. The area of rock-falls was roughly in a
circle with the radius of about 10 km. This dimension was nearly equal
to the area where there was a shifting of gravestones as mentioned
below.

A large earth flow occurred at Koike, in the upper reaches of the
River Uchinami, and one house was totally destroyed. Fortunately, the
dwellers were safely out of doors.

Fig. 3. Landslide and rock-fall at teh western side of Mt. Gankydji from Koike.
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Fig. 4. Rock-falls, landslides (in oblong circle) and displacements
of gravestones (in arrow).

Earth Fissures.

Many roads follow the rivers in this region. The surface of the
roads was levelled by cutting into the mountain side in some places and
raising the level along the river banks (Fig. 5). In June of this year
heavy rains fell in this region, and flood waters tore the earth from
the sides of the river banks. Then at many places the roads were
unstable when the earthquake took place. The soil fell in at the cuttings

v
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and earth fissures opened parallel to the river.

Upstream of the River Uchinami the writers found some earth
fissures which were not parallel either to a road or to a river. Near
the fissures greyish clay was found, so the writers doubted that these
fissures were a manifestation at a geological fault moved by the earth-
quake. They could not find a clear extension of fault there, because
the road was covered with grass at the cutting in the mountain side
and with pebbles at the opposite river side, but on the opposite cliff of
the river soil and rock slipped off, and there the direction of the river

changed along the fissure. Further study of the fissure by geologists
is requested.

Overturning and Rotation of Gravestone.

The area damaged by an earthquake is in general proportionate
to the magnitude of the earthquake. In the present case the area of
the overturning and rotation of gravestones was small; about 20 km in
diameter. Since the diameter of the affected area was small, the depth

Fig. 5. Fissure on road and rock-falls on the opposite side of
the river between Hatogayu and Koike.
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of the earthquake might have been shallow. The rotation of gravestones
was thought to be rather more numercus than actual overturning. The
writers consider that the ground is hard and the amplitude of the
earthquake motion was not sufficiently large to overturn the gravestones
but only to rotate them. (Figs. 6 and 7).

In the map in Fig. 4 the overturned direction is indicated by an
arrow, and final direction of an edge of the rotated stones by a thick
line. In Table IV, the places are indicated by using the same numbers
as in Fig. 4; 3rd column is the dimension of the mentioned gravestones ;
4th column the ratio of breadth (b) and height (h) of the gravestone
and 5th column the rotated directions of one face of gravestones before
and after the earthquake, or the overturned direction estimated with
traces remaining at the face of gravestones. The data obtained were
too limited for the epicentre to be deduced from them.

The acceleration of the earthquake motion near the epicentre might
estimated about 0.4 ¢ by West’s formula.

Change in Underground Water.

Oshirakawa hot spring stopped spouting after the earthquake, and

Fig. 6. Gravestones at Nagataki, Shiratori.
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Fig. 7. Rotation of Komainu at Hakusan Shrine, Shiratori.

the mineral spring at Hatogayu and the well at Nagataki, Shiratori,
became milky. Most villages used river water which was disturbed by
earth flows in many places.

Disturbance of Water in the Reservoir at Miboro.

At the duration of the earthquake the mayor of the town Shiratori,
happened to be standing on Miboro Dam and saw water waves proceed
with white crests from west to east over the reservoir. A water level
meter set at the side of the dam showed traces of the motion of water
as large as 40 em from the mean level of water.
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Table IV. The rotation and overturning of the gravestones, ete.

No Place Kind Dimension | b/h taton v | Translation

1) Nagataki Gravestone 18X 24 X 52 0.42 |N70W->N8OW,

(Ashihara In) 30x30x77 0.36 | 6 cm, N45W
14x20x 53 0.35 [N5OW-—>N75W
1524 x 59 0.38 |N40E ->N65E
24x26x70 0.35 2.5cm, N50W
28X 28X 75 0.35 2.5cm, N 5E

2) Nagataki Komainu NSOE —N40E

(Hakusan Shrine)Komainu N50E -N35E

3) Owashi Gravestone 15x 22 x 50 0.40 |[N35E -N40E

4) [Ttoshiro Gravestone 21 x21x57 0.35 |S50W

(Kamizaisho 21 x21x59 0.35 W
cemetry) 28x21x73 0.35 E
26 x39x68 0.39 w
26 X 29X 68 0.40 E
23%x20%x53 0.40 N
24 x24xX57 0.39 N
21 x23 %53 0.40 ?
— — N50E
— — S30E
— —  |N3OW
5) |Itoshiro 1 .
(Taishido) Stone-lantern ! — 0.05 |S60E
' — N
' — — S
6) [Itoshiro Stone H=1.5m — |S60E
(Kubinashi Zuka) Monument H=1.0m — |S80E
7) (Itoshiro Komainu — — E 3cm, W
(Chiikyo Shrine)

8) |Shimo UchinamiGravestone 26 %36 x 130 0.27 2cm, N50E
34x 35x140 0.24 5.5cm, N30E
25%x31X79 0.37 4cm, N60E
25X 25x49 0.47 |[N6OE ->N70E
30x45x%x129 0.33 |[N20E ->N25E
40x40x 140 0.27 |N20E -N25E 6 cm, N25E
21x21x44 0.43 |N20E -N45E

— — N60E->N70E
— — |N50E -»N55E!
— — \ 5.5cm, N60E

9) {Kadohara Stature — — |N70E i

In concluding this report the writers wish to express their thanks
to the Gifu Prefectural Authorities, and people who helped in the study

of the earthquake.
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