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DEPOSITIONAL CHARACTERISTICS OF THE DEBRIS
AVALANCHE AT MT. ONTAKE IN 1984

By Hiroshi Suwa, Kazuo Oxunishi, Setsuo OKUDA,
Hideki TaxkanasHi, Hirgyuki HASEGAWA,
Mamoru TakaDA and Seiji TARKAYA

Synopsis

A large-scale land slide, with a total volume of 3.6 x 107 m?, was brought about near the
top of the southern flank of Mt. Ontake by the Western Nagano Prefecture Earthquake in Sept.
14, 1984, It was instantly transformed into a huge debris avalanche and ran down about 12 km,
with a mean frontal velocity of 20-26 m/sec, filling the valley and partly overflowing at some
places.

We divided the whole affected area of the debris avalanche into the seven kinds of different
zones through the evaluation of ten depositional factors according to the aerophotographic analy-
sis. Among the ten factors, the presence and the properties of stripe, wrinkle and drift-wood
on the surface of the deposits were most significant for the estimation of the motion and the mate-
rial composition of the debris avalanche. Analysis of the debris materials which were sampled
from the debris-avalanche deposits told us firstly that the minerals of the debris avalanche were
composed of a large portion of feldspar, of a very small portion of quartz, and of no clay minerals,
and secondly that the debris matrix of the dry type deposits did not contain wooden pieces and
the median particle size of the wet type deposits was smaller than that of the dry deposits.

Then we infered a structure model consisting of four layers for this debris avalanche from
the syntbetic study on the distribution of deposits zones, the depositional sequences of these zones,
and the granumetric and the mineralogical compositions of the debris matrix. In this model,
the top layer and the medium layer are supported by the bottom layer of the wet debris flow.
The top and medium layers are the dry and the semi-wet clastic debris mixtures respectively,
and they contain many dry blocks. The main part of the debris avalanche composed of the
above three layers is followed by the debris flows with large water content.
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Fig. 1 Survey map of the debris avalanche of the southern flank of Mt. Ontake in 1984.
Rectangular areas No. 1 and 2 correspond to Fig. 2 and Fig. 3 respectively.
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Photo. 1 A veil with stripes covering the dry deposits of the debris avalanche

on the Komikasa platcau



Tabke | Classification of the deposits area of the debris avalanche on the slope of Mt, Ontake in
1984 with 10 depositional factors

Type | Color | Roughness| Stripe | Hrinkle | Drift- | Large *flow | Thickness | Ponding) Hater Location Flow
wood | boulders| mound content naterial
brown absent, thin ~ Komikasa overflow Layer I (top)
gray  rough  strong  poor  absent, rich absent slightly abset dvy plateau, Western of the debris
A | white blomg  ~rich  poor thick overflow plateau of | avalanche
red Denjogawa valley )
absent, Nigorisawa depositional| Layer I,
B broin  vough  present poor  absent poor absent sTightly absent slightly | ares, Eastern overflow
white (thin)  ~rich thick  ~poor wet | plateau of Denjogawa | Layer T
valley {medium)
thin~  absent  slightly
( brom  slightly absent absent rich  poor absent STightly ~poor wet Karginal zones of the | Layer I
ough thick  (Toer ~ wet | whole depositional {botton)
nargin) area
absent, slightly Between the lower end
0 brown  rough  poor  poor poor poor  rich  thick  rich et of Higorisawa valley | Layer 0,00
(short)  ~rich ~thick ~poor  (saturated) | and Kehrigase
light liguid | Central zones of the | Layer ¥
£ | brown smooth absent absent  vich  absent absent thin por  (over valley bottom around | (following
saturation) | the strean debris flow)
£ | wayish sligatly Narrow zanes along the | Transport by
white rough  absent absent absent absent absent thin  absent liquid central stream traction
i grayish Fast side on the
brown  smooth  absent absent absent absent absent thin  absent liquid | Nigorisawa depositional| Local md
area flow

¥ -~ larger than 1 m in diameter
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Photo. 3 A large flow mound deposited at the lower end of the Nigorisawa Valley.

A man is standing on the top.
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Table 2 Characieristics of the debris materials sampled from the debris-avalanche deposits

Color | Color of Dry  {Dry samples of debris
Type of Sample | Wooden | Drift- | Large of the |samples | Particlelbulk | finer than 2 mn
deposits | Synbol | munber | pieces | wood | boulders| Stripe deposits|in dry | density | density
in the | condition Porosity| Hedian |Content! Flow material
field diameter| Tty
(ln) gl fy’ | ¢ |m |
Colluvial browm grayish | 266 16 | B 045 1 Lager | (top)
deposits at the l brown, ind
headwater, O dbsent absent poor  absent brown,  brown, I (medium)
Flow mound 18,19 red, oreddish | 273 L8 | B 035 20 | of the debris
aray  purple avalanche
Dry deposits 5,7 | absent white, reddish
of debris (D 1,12 except absent  rich  rich yellow, purple, | 272 L7 | B 045 15 flaer], I
avalanche 1,16 | for red,  grayish
B ot brown  brown
Semi-vet 8,10 brownish
deposits of 13,14 | present, rich, poor absentbrowm  gray, | 269 17 | B 03 14 {layer T
debris O 17,0 | rich  absent grayish (botton)
avalanche 2 brown
Het deposits 1,9 | present present, brown,  grayish Layer ¥
of debris . O |except vich absent absent dark  brown, | 265 15 | & 0.5 18 | (following
avalanche for brown  gray debris Flow)
No.1
Pyroctastic 6 & absent absent poor _ gray, gray 2.6 L7 % 02 i
flow deposits brown -
white,  yellow,
Pumice @ 3,6 |absent absent absent — yellw, browm | 2.7 08 8 015 2 —_
brown

mean values
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Fig. 4 Triangular diagrams representing the size distribution of the debris materials
sampled from the debris-avalanche deposit. Same circular symbols are used
as those in Table 2.
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Fig. 5 Schematic profiles for the structure of the debris avalanche running
down the Denjogawa Valley
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