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Abstract

Mt.Bandai (Bandai-san), famous for the large-scale collapse of a volcanic edifice
triggered by a phreatic eruption on July 15, 1888, is an active volcano in Fukushima
Prefecture. The phreatic eruption produced a pyroclastic surge, and which hit villages on
the eastern foot of Mt. Bandai. Precious studies have focused on the surge deposit, and
have showed the characteristics of the pyroclastic surge and yielded an eruption model.
However, there are many paradoxes between the models arrived at and the disaster
records. For example, there are the paradoxes of the timing of the generation, the
number of flow units, and the depositional area of the pyroclastic surge. In this study, we
compare the surge deposits with disaster records, and discuss the pyroclastic surges of
the 1888 eruption.

The 1888 Mt. Bandai eruption has six characteristics: (1) no significant precursor;

(2) phreatic explosions produced pyroclastic surges; (3) the collapse of a volcanic edifice
was triggered by proceeding explosions; (4) the main activity ceased within a few hours
after the first eruption; (5) no amount of essential material in the 1888 deposit.
The surge deposit of the 1888 eruption is made up of massive or cross-laminated beds
with reverse or normal grading of pyroclastic materials. The deposit tends to distribute
more thickly on the topographically low land. Sometimes accretionary lapilli and pieces
of non-carbonizing wood are contained in the deposit. The depositional structure and the
pattern of the size distribution of the deposit are in good agreement with those of a
typical surge deposit. We found the surge deposit on the debris avalanche deposit, which
gave us new evidence for understanding the past. Microscopic and X-ray diffraction
investigations indicate that some layers in the deposit have different components,
including the fresh fragments of basement granite. Based on this evidence, we
concluded that the 1888 surge had plural flow units with different origins. Some of these
flows had wet conditions, and the depositional temperature was relatively low.

Since many inhabitants survived the disaster of the surge, many testimonies and
records have been accumulated. According to these; (1) after the sound of the eruption,
it took several dozen seconds for the surge to reach the foot of the mountain which was
about 5km distant; (2) some victims were burnt; (3) some victims were overcome two
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times by the surges.

Based on the character of the surge deposit and the summary of the victims'
testimony regarding the timing, it was concluded that a surge was generated at least
twice; before and after the collapse of the volcanic edifice.
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Fig.1. Index map.
Mt.Bandai is made up of 3 peaks (Mt.O-bandai, Mt.Akahani, and
Mt.Kushigamine) and the 1888 collapse crater.
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Fig.2. Geomorphological map of Mt.Bandai.
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Table1. The precursor phenomena, and transition of the 1888 eruption by [Nakamura 1978 : 67-119] .

Date Local time Weather Observed activity
8—-Jul weak earthquake
9-Jul weak earthquake
10-Jul rain weak earthquake
11-Jul rain
12-Jul rain
13—-Jul 15:00 hail moderate earthquake
14-Jul fine weak earthquake
15-dul fine

7:00 weak earthquake
7:30 strong earthquake
7:45

very strong earthquake

beginning of eruption, and 15-20 explosions occurred
within about 1 minute.

collapse of Kobandai—volcanic edifice, and generation of
debris avalanche.

8:30 the eruption column transformed into umbrella shaped.
hot rain fell and lahar was caused.

16:00 ash fall ceased
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Fig.3. The disaster distribution from the 1888 eruption. The gray area
is the distribution of the 1888 debris avalanche deposit. The open
circle shows the locality of the colonies hit by a pyroclastic surge, and
the closed circle shows the locality of colonies hit by a debris
avalanche and lahar.

Table 2. The disaster record, and facts of the disaster for the colonies.

7

District Colony Houses |Population Ej:‘;g:d Death people |Factor
Hibara Osuzawa 20 120 20 103|DA
Hosono 7 41 41|DA
Akimotohara 12 79 12 66|DA
Onogawa 12 67 4{DA
Hibarahonso 51 297 7|DA
Iwase Mine 49 304 27 14]L
Shibutani 30 235 39 3|S
Nagasaka 31 168 1 82|S DA
Kawakami 3 12 3 12|DA
Wakamiya |[Myoke 25 158 12|S
Kogai Shirakijo 21 110 18 21S
Hinokuchi 13 93 2|S
Komizusawa 20 165 2 o|s
Sangou  |Ojigakura 41 254 6 2]S
Summary 335 2103 135 350

DA: Damaged by debris avalanche
S:  Damaged by surge
L: Damaged by lahar
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Fig.4. Distribution of the 1888 surge deposit. Numerals show the
thickness of the deposit in cm. Arrows show the flow directions of the
pyroclastic surge based on [Sekiya and Kikuchi 1890 : 91-171] . For
Loc.1~6, all the explanations are in Figs.5~10 and text.
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Fig.5. Outcrop photograph of the 1888 surge deposit in Loc.1 and Loc.2.

a) deposit of Loc.1 consists of an unsorted brownish matrix containing clay mineral and
block size materials. This type of deposits are widely distributed in the western area of
Mt.Bandai. b) can be classified into two units: an underlying massive and coarser unit and
an upper fine, well-sorted and laminated unit(Loc.2). This type of deposits is distributed in
the summit region.
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Fig.6. Outcrop of the surge deposits and the 1888 fall deposits in Loc.3 close to
Loc.2. There are 4 surge units and two fall units. The upper massive part is the
lahar deposit.
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Fig.7. Outcrop photograph of the 1888 deposits in Loc.4 along Biwasawa. The
underlying black part is soil; the upper massive part is the 1888 lahar deposit.

Fig.8. Outcrop photograph of the 1888 surge deposits in Loc5 and Loc.6. a)
deposit of Loc.5 is thinner and finer than that of Loc.4, and has no lahar deposit
on the top. b) Loc.6 is located in the northern area of the 1888 amphitheater. This
surge deposit is overlying the 1888 debris avalanche deposit.
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Fig.9. Md® — ¢ ® plot of 1888 surge deposit.
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Fig.10. Component of the surge deposits at Loc.3. Numbers (D~®@indicate unit
numbers of the surge deposits.
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Fig.11. Results of X-ray diffraction. a) without ethylene glycol. a)
treatment with ethylene glycol.
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