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Edo-period Seismicity along the Kuril Trench
Estimated from Historic Documents in Tohoku and Kanto Regions
Kenji SATAKE

Active Fault Research Center, AIST, Site C7 1-1-1 Higashi, Tsukuba
Ibaraki, 305-8567 Japan

Earthquake recurrence along the Kuril Trench is not well known because the eastern Hokkaido has little written
history earlier than AD 1800. The oldest document in Akkeshi reports about 70 earthquakes, but their temporal
distribution is not uniform. Most modern M>7 earthquakes along the Kuril Trench are felt in Tohoku and all the
way to Tokyo, because of low attenuation of seismic waves within the subducting Pacific plate. Here we show
that historical seismicity along the Kuril Trench can be estimated from remote records in Tohoku and Tokyo.
During the Edo period (AD 1600-1867), government officials in Tohoku and Tokyo kept daily records that
include felt earthquakes. The officials usually noted earthquake time to the nearest 2 hours or less. In Tokyo,
about 4800 earthquakes were reported, making the average annua number 19. To the north in Tohoku, surviving
documents from Hirosaki, Hachinohe and Morioka report about 3000 Edo-period earthquakes starting 1640’s.
About 360 of the earthquakes (nearly 2 per year) were reported at multiple Tohoku locations; 95 of these events
(about 0.4 per year) were also reportedly felt in Tokyo. Modern Tokyo (1926-2001 record) has an annual average
of 15 felt earthquakes with seismic intensity 2 or more on the Japan Meteorological Agency scale (JMA intensity
2 corresponds to Modified Mercalli intensity 111). The IMA annual averages also show about 4 earthquakes of
intensity 2 or more at Tohoku, of which 0.6 reach that threshold in Tokyo as well. Nearly a quarter of these
earthquakes occurred along the Kuril Trench. At that rate, about 80 of the Tohoku earthquakes recorded in
1656-1867 likely had a Kuril origin.
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