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of slope failure and debris-flow disaster in Atsumari River Basin, Minamata City, Kumamoto Prefec-
ture on July 20, 2003. Bu/l. Geol. Surv. Japan, vol. 55(5/6), p.113 - 127, 12 figs., 1 table.

Abstract: A debris-flow disaster occurred in the Atsumari River Basin, Minamata City, Kumamoto
Prefecture, in the early dawn on July 20, 2003. The disaster was caused by a slope failure occurring
near a knick point in the midstream segment of the Atsumari River Basin. This area is underlain by
Cretaceous sandstone and mudstone of the Shimanto accretionary complex and Pliocene highly weath-
ered tuff breccia and jointed, relatively fresh andesite lava, in ascending order. Among them, the
unstable and jointed andesite lava was slipped and immediately resulted in the debris flow. As the
slope failure occurred corresponding to the peak of heavy rainfall, it is considered that the slope
failure resulted from a rapid increase of potential of groundwater in the andesite lava due to the heavy
rainfall. The slip occurred near the boundary between the andesite lava and the tuff breccia acting as
a permeable layer and an aquiclude, respectively.

The debris-flow deposits along the Atsumari River are composed mainly of gravels and rather
poor in muddy sediments. On the other hand, the 1997 Harihara debris-flow disaster resulted from a
slope failure of highly weathered andesite lava after the peak of the heavy rainfall, and the debris-
flow deposits are rich in muddy sediments. In the Harihara River Basin, the andesite lava was sheared
by tectonic movements. Therefore, the remarkable difference of the mechanism between both two
disasters is considered to be related to the degree of weathering of andesite lava caused by tectonic

backgrounds in the slope failure areas.

Keywords: slope failure, debris flow, disaster, Hisatsu volcanic rock, geologic background,
water quality, Atsumari River, Minamata City
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Fig. 6 Explanations of slope failure area.
A: Overview of landslide area. Jointed andesite lava crops out in landslide scarp.

B: Map showing geomorphology and geology of slope failure area.
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Fig. 7 Photographs of outcrops along Atsumari River. See Fig. 8 for locations of photographs.

A: Boundary between tuff breccia and overlying andesite lava in slope failure area.
B: Unconformable boundary between Cretaceous mudstone of Shimanto accretionary complex and overlying Pliocene Hisatsu volcanic

rocks.

C: Same relationship between Cretaceous mudstone and overlying Pliocene Hisatsu volcanic rocks as Loc. B.
D: Slightly slided mass of tuff breccia on left side of Atsumari River.

E: Dam broken by hit of debris flow.

F1: Fault relationship between Cretaceous mudstone of the Shimanto accretionary complex and Pliocene Hisatsu volcanic rocks.
F2: Close-up view of F1. Deformation exhibits left-lateral fault. Alternating beds of sandstone and mudstone in footwall side are crushed

by fault movement.
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Fig. 9 Outcrop and thin-section photographs of representative rocks exposed along Atsumari River. See Figs. 6 and 7 for locations of photo-

graphs and samples.

G1: Outcrop of autobrecciated andesite lava. G2: Photomicrograph of autobrecciated andesite.
H1: Outcrop of tuff breccia bed. H2: Photomicrograph of tuff breccia.

J: Photomicrograph of matrix in tuff breccia.
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Slope failure
causing debris flow
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Fig. 10 Traces of debris flow around Atsumari Village.
White arrows show traces of gravelful debris flow, and black arrows indicate traces of mud flow poor in gravel.

a: Overview of Atsumari Village from upper reaches of Atsumari River.
b: Overview of Atsumari Village from lower reaches of Atsumari River.
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Table 1 Result of water quality analysis.
See Fig. 8 for locations of samples in Atsumari River Basin.

No. Sampling pH Tw EC 48Bx C SO NO, Na° K  ca* Mg" Note
date C mSm' mg’ mg’ mgll mgl mg’ mg’ mg mgl’

M1 Sep.4,2003 7.5 19.0 3.18 6.2 4.1 2.0 0.4 2.7 0.4 0.9 06 R

M2 ” 70 18.38 6.47 30.8 41 1.9 0.8 4.4 0.4 3.8 1.7 S

M3 " 7.3 184 393 132 4.4 2.0 0.5 3.1 0.7 1.5 09 S

M4 % 78 209 372 11.0 4.2 2.1 0.4 3.0 0.5 1.3 08 R

M5 Z 7.5 197  3.66 7.5 4.2 2.1 0.4 2.9 0.4 1.2 08 R

M6 " 78 163 941 454 42 19 04 56 09 69 30 S

H1  Sep.251997 87 172 7.14 23 6.4 1.7 1.4 6.3 1.0 4.0 24 R

H2 " 7.8 176 11.00 42 5.0 1.7 1.2 7.9 1.1 8.1 37 S

Remarks; S:spring, R:river water
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Fig. 12 Water quality shown on Piper’s diagram.
Closed circles and open circles indicate samples collected
in and around slope failure area in Atsumari Basin and in
Harihara Basin, respectively. See Fig. 8 for locations of
samples in Atsumari River Basin.
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