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Gigantic Landslides and Debris Avalanches on Volcanoes in Japan
Case Studies on Bandai, Chokai and Iwate Volcanoes
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Abstract

The eruption of Mt. St. Helens in 1980 evidently showed that a gigantic landslide on
a volcano turned into debris avalanches and widely left thick deposits with hummocky
hills on the foot area. This type of movement is one of the largest mass movements and
cause a large disaster. In Japan, more than one hundred debris avalanche deposits have
been found around Quaternary volcanoes, some of which show landform of large amphi-
theater craters. This fact indicates that disaster of debris avalanches will be caused in
future around some volcanoes as in Mt. St. Helens case. However, few papers have been
discussed on such phenomena and there is much to be learnt,

This paper describes the characteristics of gigantic landslides and related debris
avalanches in volcanoes, focusing three typical strato-volcanoces: Bandai, Chokai and
Iwate in northern part of Honshu, Japan. Each volcanic debris avalanche is described
under the following format; geologic setting, source areas of debris avalanches, flow down
routes, landform of deposition area. facies of deposited materials, age and geohistoric
stage of the volcano, cause of debris avalanche, and problems for the future disaster,
Finally, those phenomena are compared with each other.

Bandai volcano: Debris avalanches occurred in three times at different stages on
Bandai volcano. The oldest one took place on the southwest slope of Mt. Bandai, and its
deposit called "Okinajima mud flow deposit” covered 50 km?® in area. The next debris
avalanche was caused about 1300 yvears ago and flowed down along the Biwa-sawa river.
The latest one of 1.5 km® in volume occurred in 1883 and flowed down for twelve
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kilometers toward north. It was called "Ura-Bandai debris avalanche” and killed 461
peoples.

Chokai volcano: Debris avalanches occurred in three or four times. The oldest one
occurred on the north slope of Old Chokai volcano and its deposit is called “Yurihara mud
flow”. Then "Kotaki mud flow" deposit covered the drainage basin of the Naso River, Its
sourse area located in upper part of the Naso River. The latest one called "Kisakata
debris avalanche” occurred about 2700 y.b.p. This avalanche started on the top of Mt.
Chokai. It flowed down northward at first but its main part was forced to turn left toward
northwest along the Shirayuki River at the foot of Mt. Chokai. An amphitheater near the
southwest slope of Nishi-Chokai summit also shows possibility of another source of a
debris avalanche, though its deposit have not vet been found.

Iwate volcano: Five debris avalanche deposits covered around the foot of Iwate
volcano, “Koiwai mud flow” deposit is found in area of 50 km? on the foot of south slope
of Mt. Iwate. “Aovama-cho mud flow” deposit distributes under a terrace of Morioka
City. This deposit was found only through drilling columns. "Takisawa mud flow”
deposit covered on the east slope of Mt. Iwate. “"Matsuo volcanic mud flow” deposit
covered on the north slope of Mt. Iwate. The source areas of these four avalanches were
unknown. The earliest avalanche occurred at the summit of Higashi-Iwate volcano and
flow down northeast slope of the volcano. This avalanche deposit is called "Gohyakumori
mud flow” or “"Hirakasa dry avalanche”.

Three times or more debris avalanches occurred in the above mentioned each
volcano. This fact indicates that one volcano might cause more than two debris avalan-
ches. Gigantic landslides on a volcano tend to occur at its upper part with its crest and
to take place at limited period on the history of volcanic edifice. The frequency of
gigantic landslides on volcanoes through out Japan may be once for a hundred to two
hundred years. Two hypotheses for cause of these gigantic landslides are as follows; 1)
the cause due to eruption related to viscous magma and 2) landform and body force of a
volcanic body. However, it has not yet been elucidated. Mechanical fluidization will
thought to give better explanation for mechanism of movement of debris avalanches.
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Photo 2.1  Vertical stereo-photographs of Okinajima area.
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Photo 2.2  Vertical stereo-photographs of Nippashi River.
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Fig. 2.8a  Profile of northwestern slope of Bandai volcano.
cross section.

pE G E G
m T ' T !

20001
/“\tgq—-u

1500}
o CERFE (R
e

TooRY T A I R i 5

o
—
N-.
w
x

3

B2.9(b)  EEALFEEFE A E O i
HEWTETR

Fig. 2.9b  Profile of northwestern slope of Bandai volcano.
longitudinal section.
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Photo 2.5 Vertical stereo-photographs of amphitheater of Bandai volcano.
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Fig. 2.15 Longitudinal section of north slope of Bandai volcano. (Maruta, 1968)
The profile location, X-Y is shown in Fig. 2.13.
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Photo 2.6  Vertical stereo-photographs of transport region of Ura-Bandai debris ava-
lanche.
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Fig. 2.16 Summit level of north slope of
Bandai volcano. (Maruta, 1968)
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Photo 2.7 Vertical stereo-photographs of Ura-Bandai debris avalanche deposit.
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Fig. 2.17 Topographic map of north slope of Bandai volcano.
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Photo 2.8 A hummocky hill of Ura-bandai
debris avalanche.
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Fig. 3.1 Topographic map of surrounding area of the Chokai volcano.
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Fig. 3.2 Stereographic maps of surrounding area of the Chokai volcano.
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Fig. 3.3 Stereographic maps of the Chokai volcano.
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Fig. 3.4 Geomorphological map of Chokai volcano. (Moriva,

1983)
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Fig. 3.5 Geological map of Chokai volecano.
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Geological map of Chokai volcano. (Hayashi, 1984)
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BHEA LB RO IR (b, 1984)
Volcanic history of Chokai volcano. (Hayashi, 1984)
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Fig. 3.9 Distribution of "mud flow” deposit on north foot of
Chokai volcano. (Mizuno, 1962)
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Fig. 3.10 Schematic column of Yurihara “mud flow” deposit.
(Mizuno, 1962)

— 206 —



OFICE G L KUED I E R & e

HL

LA MERL, ZOEMLHOFTNLHSGH T2 TN S SHRABBELAEL T 5 (B
H3.2, M3.12) 2 ks, EBRHOHEBE THE ZLBHEBTHS, LaLiinlig/hsl
HEWELET, 2hCECrLEAERED, JhREESKINKE Y CEDbNL::, &2
Rt d itz eEz 002, $-FSEICEHTABEO—cbHAls L Eb00
AL T3,

FHIZ L - CHEfT a2 METOBFIE %3 20 AR E 2R THET 2 &, B
gL SERELARETH 722 b ARNS, DEys B L DILCE T Lz
IORPHEREELS B THRBEL L Z L fEETE 2,

Bl AL RO SR T 5, 2 FEIOBRER iz b Bk
FHESEHGNEH, ITALEBRC I AMILLOTENESH S, HAILOKS S FEED
HIOMBE T, A E 5 ~10mE 2Kl <, Lo RBREL TV 2, BEEAFEM
ORI OBE 4 5H3. 3R, B u— 28D KIUKD Rz RN DIESDEREE b O
HHI 2 HRITH S,

Fig. 3.11 Landslide distribution map of Yuri-hara area (Ovagi
et al, 1982)
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Fig. 3.12 Topographical map of Yurihara “mud flow” deposit.
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Photo 3.2  Vertical stereo-photographs of Nishi Yurihara debris avalanche deposit near
Sekiguchi.
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Photo 3.3 A hummocky hill at Nishi-Yurihara area.
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Fig. 3.13 Reconstruction map of Old Chokai volcanic edifice.
(Hayashi, 1984)
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Fig. 3.14 Topographic map of upper stream of the Naso river and Higashi-Chokai
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Geological map of Kisakata district. (Osawa et al, 1982)
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Photo 3.6  Vertical stereo-photographs of amphitheater on north slope of East-Chokai.
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Fig. 3.18 Topographic map of debris avalanche deposit near Toushi.
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Photo 3.7  Vertical stereo-photographs of hummocky hills on Toushi district.
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Fig. 3.19 Topographic of a portion of Hirasawa district.
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Photo 3.8  Vertical stereo-photographs of hummocky hills on Hirasawa district.
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Table 3.2 Carbon-14 age data from Kisakata debris avalanche deposit. (Kato, 1977;
Osawa et al., 1982)
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Vertical stereo-photographs of amphitheater of southwest Chokai velcano.
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Photo 3.12 Amphitheater of southwest Chokai veleano,
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Fig. 4.17 Distribution of Matsuo volcanic "mud flow” deposit.
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Photo 4.11 Close-up of photo 4.9.
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Table 5.1 Holocene debris avalanche deposits in Japan.
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