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Landslides of Pyroclastic Fall Deposits Induced by the 2018 Eastern Iburi Earthquake with Special

Reference to the Weathering of Pyroclastics
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Synopsis

2018 Eastern Iburi Earthquake induced over 8000 landslides in an area of 400 km?
with the seismic intensities of 7 and 6+. Most of the landslides were of pyroclastic fall
deposits and highly mobile. Those deposits were of Ta-d pumice of 9 ka and En-a
pumice of 20 ka, and their sliding surfaces were made within specific beds, which were
the bottom of Ta-d, reworked Ta-d in its base or reworked En-a beneath Ta-d, or
volcanic soil with pumice grains beneath the Ta-d or volcanic soil beneath En-a. The
materials that accommodated the sliding surfaces were heavily weathered to be rich in
halloysite, which mineral has been found from the sliding surface materials of previous
earthquake-induced landslides of pyroclastic fall deposits and is supposed to be very
weak to earthquake shaking. The depths of the landslides varied from 2 to 3 m. Most of
the beds that slid were undercut at the lower portion of the slopes, because of man-made
cutting or convex slope breaks of which origin is in dispute.
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Fig. 1 Landslides of pyroclastic fall deposits in
Atsuma induced by the 2018 Eastern Iburi earthquake.
Photo by Asia Air Survey Co., Ltd. and Aero Asahi

Corporation.

Fig. 2
Hidaka-Horonai River. (A) Google earth image. White

Slope  breaks observed along the

dashed line is slope break. Black square is the area of

photograph B. (B) Photograph showing the slope break.
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Fig. 3 Photographs of typical outcrops of tephra in the
study area and a profile of penetration resistance. (A)
En-a and underlying Spfa-1 with volcanic soil in
between. Upstream of the Abira River (B) Ta-d and
Ta-b exposed on the side scarp of a landslide in Asahi.
(C) A profile of blow numbers obtained by the dynamic
cone-penetration test performed behind the outcrop B.

See Fig. 5 for the locations.
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Fig. 4 Columnar sections showing the horizons of sliding surface.
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Fig. 5 Distribution of the horizons of sliding zones. Compare with the columnar sections in Fig. 4.
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Legend
Q) Volcanic soil beneath En-a
° Reworked En-a beneath Ta-d

Reworked Ta-d at the bottom
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Fig. 6 Sliding zones of pyroclastic fall deposits. (A)

Sliding zone made in the bottom of the Ta-d on
mudstone bedrock. We see the bottom bed of Ta-d
below the side scarp continues to the sliding zone
beneath the landslide debris. Asahi. (B) Sliding zone of
argillized fine pumice, which is the bottom of Ta-d,
between the debris and the mudstone bedrock. Asahi.
(C) Landslide scar, in which exposed is reworked
deposits of En-a. Horosato. (D) Remolded zone (sliding
zone) at the top of reworked En-a. Horosato. See Fig. 5

for the locations.
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Fig. 7 Curtain-like structures made in Ta-d. (A)
Curtain-like structure with argillized pumice beneath
the oxidation front. (B) Curtain-like structure with
argillized pumice on the base of Ta-d. Oxidized zone
gradually changes downward to un-oxidized zone
without a well-defined front. (C) Sketch of (A). (D)
Sketch of (B). See Fig. 5 for the location. Squares

correspond to Fig. 8. The scale is 30-cm long.
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Fig. 8 Photographs showing the rim of the zone of argillized pumice. (A) Argillized pumice zone below the

oxidation front with dark brown color. This point is located as a square in Fgs. 7 A.and 7C. (B) Oxidation front

bounding the oxidized zone and the zone of argillized pumice (C) The base of the argillized pumice zone. The

boundary looks like a meniscus. (D) Top of the argillized pumice zone on the base of Ta-d. Arrows indicate pumice

grains that are argillized. This point is located as a square in Fgs. 7 B and 7D.
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A Abiragawa

Fig. 9 X-ray reflection profiles of samples from a
sliding zone and nearby beds. (A) Abiragawa. (B)
Hongo. (C) Horosato. See Fig. 5 for the locations.
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Fig. 10 X-ray reflection profiles of samples from a
sliding zone and nearby beds. (A) Mizuho. (B) Asahi and

Apporo dam. See location in Fig. 5.
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Pumice

Mixture of pumice
and volcanic soil

Volcanic soil

b
Brown volcanic soil
Pumice (scoria) (or andesite lava)
Paleosol (volcanic Pumice
soil) resilicified
Volcanic soil Volcanic soil

1978 lzu-Oshima-Kinkai 1984 Naganoken-Seibu
2011 Tohoku 1923 Kanto (Nebukawa)
1968 Tokachi-Oki 1923 Kanto (Hadano)
Imaichi (no record)

2018 Eastern Iburi

2009 Padang Legend.

2018 Eastern lburi

2016 Kumamoto
2018 Eastern lburi

2001 El Salvador?

1949 Imaichi 2016 Kumamoto

Brown volcanic soil Brown volcanic soil
Lapilli with voilds D PR
: ; . ark volcanic soil
filled with halloysite

Volcanic soil Volcanic soil

Halloysite-rich
Zone
&Sliding zone

2016 Kumamoto

Fig. 11 Schematic sketch showing the horizons of halloysite-rich sliding zone. Data

added to Chigira and Suzuki (2016).
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