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1. Introduction

Estimated depth of the 1855 Ansei Edo Earthquake varies from deep in/on the Philippine Sea Plate (PHS)
to very shallow in the crust. These estimates base on the seismic intensity distribution and/or the S-P time
estimated from historical materials.

A famous kabuki actor, Nakamura Nakazo, left the following description that included P and S-wave
arrivals. “The strong upward movement came from the ground. Almost all the women were surprised and
screamed. | said, ‘calm down, it’ s a big earthquake.” Omitu said to me ‘you should stand up rather
than sitting.” | stood up and walked. Then the strong shaking started, and | could not walk normally.”
Three studies investigated the hypocentral depth based the above description. Hagiwara(1990) estimated
the S-P time as approximately 10 s and the hypocentral depth as “100 km. Nakamura et al. (2003)
estimated the S-P time as 5-10 s based on the above description and other documents, concluding that it
was an intra-slab earthquake within the PHS. Usami (1983) estimated the S-P time as 3-5 s based on the
above description, for which case the depth would be shallower.

Above description was based on the contents in "Japan Earthquake Historical Materials" (Musha,1951),
called “the Musha book” hereafter. On the other hand, we discovered the original of Nakazo's own two
handwriting books in the National Diet Library, hereafter called “the 9th Diet book” and "the 10th Diet
book” .

2. Comparison between Nakamura Nakazo's articles

There are four versions on Nakamura Nakazo' s description: "the Musha book", "Kabuki Shimpo", "the 9th
of the Diet book" and "the 10th of the Diet book".

The decoding of “the Diet books” has been performed by one of the authors, Sugimori. Table 1 shows
the description of S-P time parts on “the 9th Diet book” and " the Musha book". The bold characters
show the difference. At the first part, it can be seen that "movement" where the ground lifts is depicted in
"the Musha book", whereas "rumble" is depicted in “the 9th Diet Book” . There are many historical
materials reported rumble in the Ansei Edo Earthquake.

Descriptions for the first part in "The Musha book ", "the 10th Diet Book" and "the Kabuki Shimpo" are
almost the same, but that in “the 9th Diet Book” is different. The article of "the Kabuki Shinpo" was
written by Kyogen writer Kubota Hikosaku, based on the record of Nakazo's handwritings, as a prosthesis
and was abbreviated.
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Our analysis of indicates that “the 9th Diet Book” was written earlier than the other three historical
materials, and is considered as a contemporary document. It is desirable to use it for future studies of this
earthquake.

3. Effect on S-P time estimation

The first difference between the "the Musha Book" and “the 9th Diet Book” is sound (rumble) or
movement (Table 1). However, it does not significantly affect the estimation of the arrival time of the
P-wave if the ground motion of the P-wave is transmitted to the air. Regarding the S-wave main motion,
the "the Musha Book" states that it began to sway after walking, while it began to sway when he stood up
(before walking) in "the 9th Diet Book", indicating S-P time is slightly shorter. It is known for large
earthquakes that a large rupture at the so-called strong ground motion generation area (SMGA) is delayed
from the initial rupture at the epicenter. In this case, the amplitude of the initial S-wave is small and large
shaking occur later. Therefore, the actual S-P time can become shorter.

4. Possible depth from S-P time

Using the JMA2001 travel time table, an S-P time of 5 seconds indicates the epicenter depth of 40 km for
the epicentral distance of 20 km. However, in the Kanto region covered with thick sedimentary layers, the
depth can be shallower. Fig. 2 shows the waveform, indicating S-P time of 5 seconds, from the
2015/12/26 earthquake (M3.4, depth=23 km) at the K-NET Sarue (TKY021) station (epicentral
distance=20 km). This depth can be possible for the 1855 earthquake.

Keywords: the 1855 Ansei Edo Earthquake, Historical Material, S-P time

©2020. Japan Geoscience Union. All Right Reserved. - MIS28-P09 -



MIS28-P09

©2020. Japan Geoscience Union. All Right Reserved.

#£1 PHMELEOHESOHS DIE

JpGU-AGU Joint Meeting 2020

Table 1 Article on the seismic motion part of Nakamura Nakazo.
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The strong upward movement came from
the ground. Almost all the women were
surprised and screamed. I said, ‘calm
down, it’s a big earthquake.” Omitu said to
me ‘you should stand up rather than
sitting.” I stood up and walked. Then the
strong shaking started, and I could not

walk normally.

The strong rumble occurred. The women

and children were surprised and
screamed. I said, ‘calm down, it’s a big
earthquake.” Omitu Bando said to me ‘you
should stand up rather than sitting.” I
stood up. Then the strong shaking

started, and I could not walk normally.
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Fig. 2 Acceleration wave form of the 2015/12/26 earthquake (M3.4, depth=23 km) at the
K-NET Sarue (TKY021) station (epicentral distance=20 km).
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