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Why did the tsunami fires occur at Aonae district of Okushiri Island
in the 1993 Hokkaido-Nansei-Oki earthquake?
-Examination of eyewitness testimonies/ NHK TV video and discussion on the plausible explanation

Yuji ENOMOTO, Tsuneaki YAMABE
Shinshu University, 3-15-1 Tokida, Ueda, Nagano, 386-8567 Japan
Hitoshi KONDO
Genesis Research Institute, Inc., 4-1-35 Noritakeshinmachi, Nishi-ku, Nagoya, Aichi, 451-0051 Japan

Tsunami fires have occurred at the Aonae district of Okushiri Island in the 1993 Hokkaido Nansei-Oki earthquake.
The ignition mechanism remained largely unknown. At that time when the earthquake occurred, NHK (Japan
Broadcasting Corperation) TV staffs, covering the nature of Okushiri Island, had taken by chance the tsunami
fires in a video. We investigated the spatiotemporal process leading to the tsunami fires by combining the NHK
TV video with various eyewitness testimonies: for an example, "The offshore looked like whitish bubbling. There
were five burning fishing-boats, moored on the quay, being blown by a strong wind, the boats flowed, and it got
burned to gasoline of the car rolling in the tsunami and eventually spread to the center of the Aonae district. " The
NHK video camera shot was able to confirm the shooting fires on five fishing boats almost simultaneously and the
tsunami hit the quay with the phenomenon of shining white, of which were consistent with the above-mentioned
eyewitness testimonies. Based on these information, we propose a hypothetical model for the origin of tsunami
fires as follows: The whitish bubbles should involve combustibles, that is, methane, released by submarine
landslide. In fact, bacterial mats suggesting methane release have been found on the ocean floor off the west of
Okushiri Island,. The tsunami with a large amount of methane bubbles attacked the Aonae harbor together with
the tsunami-induced wind, violently colliding with the quay wall resulting generation of a large electrical potential
difference between the sea-water mists that blowed up and the sea, and the methane was then electrostatically
ignited. The methane bubbles accumulated on the boat decks, then, burned violently. A few minutes later when
the gusts accompanying the tsunami 2nd wave blown, the burning fishing boats were blown to the shore, and then
the fires spreaded to the city area.

Keywords: Tsunami fire, 1993 Hokkaido Nansei-Oki earthquake, Electrostatic ignition, Methane bubble, Okushiri,
Aonae.
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Fig.1 (a) South area of Okushiri island, (b) Aerial photograph of Aonae district on the day after the disaster

(13 July 1993), taken by Geographical Information Authority of Japan (GSI) with a schematic drawing of

tsunami and fire occurrence. A-E show eyewitness and NHK video shooting locations.
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Fig.2 Photographs of fishing boat fires; numbers 1-5 correspond to those in Fig. 1b :(a) firing boats 2-5, (b)
firing boat 1, Arrows A and B show fires at the sea wall and (¢) f ishing boat 1(arrow C) overturned by the
tsunami 2nd wave after burred vigorously (Enlarged photograph of Fig.1b taken by GSI). Note that besides
boat fires 1, fires could be seen on the seawall as shown by an arrow A and B (NHK Special Program on the
Okushiri disaster aired on 16 July 1993).
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Fig.3 The fire spreading to the urban area of the Aonae district. (a) immediately after the fire of the Aonae

urban area, and (b) several hours after the fire a), spreaded over a wide area of Aonae (distant view towards
the south) (NHK Special Program on the Okushiri disaster aired on 16 July 1993)
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Fig. 4 Bubbled tsunami accompanying raising water smoke in the 2011 Tohoku-Oki earthquake at the

offshore of Natori city: (a) Tsunami with rising water smoke (photographed by Ground-Defence Force,

Tohoku-area Army), (b) tsunami which kept bubbles behind and proceeded forward while pushing

bubbles(tNHK  Higashinihon Daishinsai

Archives,

‘2 hrs from the earthquake disaster:

Sebdai-shi.Natori-shi,Natorigawa Kak0-fukin Jy6k(, Natorigawa Kak0 ni tsunami no dai2ha, dai3pa (in

Japanese),
https://www9.nhk.or.jp/archives/311shogen/72hours/)
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Table 1 Time series of the event related to tsunami fires at Aonae
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