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On May , the eruption of Tokachidake volcano, in central Hokkaido, e ciently melted the snow pack

on the hill slope, triggering the Taisho lahar which killed people in the towns of Kamifurano and Biei. A

geological survey and paleomagnetic and granumetric studies were conducted on the northwestern slope of

Tokachidake volcano to reconstruct the sequence of the eruption and decipher the triggering mechanism for

the Taisho lahar. The Taisho lahar deposits in the proximal area of the volcano are divided into five distinct units

(unit L , L , and A through C, from oldest to youngest). Unit L is an older lahar deposit that underlies the

deposits. The sequence consists of debris avalanche deposits (unit A and C), a laminated sandy debris

flow deposit (unit B), and a lahar deposit including scoria clasts (unit L ). Each unit contains hydrothermally

altered rocks and clay material with more than wt. fragments smaller than mm in diameter. The progressive

thermal demagnetization experiments show that the natural remanent magnetization (NRM) of all samples in unit

A, B and C have a stable single or multi-component magnetization. The emplacement temperatures are estimated

to be normal temperatures to for unit A, to for unit B, and normal temperature to for unit

C. On the basis of geological and paleomagnetic data and old documents, a sequence for the eruption and the

mechanism of formation and emplacement of the Taisho lahar can be reconstructed. The first eruption at :

May triggered a small lahar (unit L ). Collapse of central crater at : May then resulted

in a debris avalanche containing highly altered hydrothermal rocks with hot temperatures ranging from to

(unit A). The debris avalanche flowed down the slope of the volcano, bulldozing and trapping snow.

Immediately following the collapse, a hot (approximately ) hydrothermal surge (unit B) melted snow and

transformed into a lahar causing significant damage and deaths in the towns downstream. Just after the

generation of the lahar, another collapse occurred at the crater causing another debris avalanche (unit C).

: debris avalanche, emplacement temperature, lahar, remanent magnetization, Tokachidake volcano
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Fig. . Distribution of the deposit of Tokachidake volcano (A), and locality map of study area (B).

Numerals show locality numbers. Open square is position that the Motoyama O ce (MO) was situated.

Shadow area is lahar flowed area. Map A is modified after Tada and Tsuya ( ).
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Table . Correlations of stratigraphy for Cm deposit between this study and previous studies.
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cross sections of Cm deposit. On the distribution
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m (Fig.
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Fig. . Isopach maps of Taisho lahar of unit A,B

) . ( . mm) ( .
and C. Numerals show the thickness of the

mm)deposit in meter. Broken lines show distribu-

tion limit of Cm deposit. C represents central

crater.
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Fig. . Debris avalanche facies of Unit A and C. (a) A large debris avalanche block with m in diameter in

unit A. (b) A shearing joints block in unit A. (c) A percussion mark block in unit C. (d) Patchwork

structure in unit A.
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Fig. . Photographs and sketch of unit A, B and C at Loc. ( , m in altitude).
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Fig. . Geological columnar sections of Cm deposit. Site of each column is shown in Figure .
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Fig. . Downstream changes of white lithic content

(a), sorting (b), and clay content (c) of unit A

from Cm deposit from central crater. The

degree of sorting is calculated by the method of

Friedman ( ).
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Fig. . Grain size histograms of Cm deposit.
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Fig. . Stereographic projections of the result of progressive thermal demagnetization experiments showing the

directions of single-component, low-temperature component, and high-temperature component in the layer of

unit A, B and C deposits and central crater lava. Solid and open circles are vectors projected onto lower and

upper hemisphere, respectively. Triangles and Open triangles are matrix specimens. Square and oval in

low-temperature component indicate mean direction and confidence limit.
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Fig. . Representative diagram of the result of progressive demagnetization analysis. Results of progressive

alternating field demagnetization (PAFD) and progressive thermal demagnetization (PThD) are shown in

orthogonal demagnetization diagrams. Intensity decay curves are on the right side of the each diagram.

Solid and open circles represent projection on the horizontal and north-south vertical plane, respectively. (a)

Example of single component. (b) Example of multi-component. (C) Example of aluminum-pipe sample.

RT: room temperature.
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Table . Mean paleomagnetic data for Cm deposits and central crater lava (CL). N: number of specimens,

Dm: Declination of between-site mean direction, Im: inclination of between-site mean direction, k :

precision parameter, : radius of confidence cone, R : Length of the vector.
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Fig. . Schematic illustrations showing the formation process of the Cm deposit. (a) Central crater before the

eruption. (b) First collapse of central crater at : May (unit A). (c) Large explosion and

hydrothermal surge melting snow and generation of lahar at downstream (unit B). (d) Second collapse of

central crater just after the formation of unit B (unit C) and magmatic eruption producing volcanic bombs at

the central crater.
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