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Detailed Study of the 1854 Ansei Nankai Earthquake and Large Aftershocks on the Night of the Day
Akira SHIBATA

Niihama National College of Technology, Nithama,
Ehime, 792-8580 Japan

There are many historical documents of the 1854 Ansei Nankai earthquake (December 24, 1854), and those of the aftershock
are also frequently found. We examined the historical records of the aftershocks that occurred on the night of the main shock

and found that two strong aftershocks were recorded over a wide area of western Japan before the moon set. It is also revealed

that an unreported earthquake occurred at 19:00 on the same night. The aftershock was estimated to have occurred at 21:30,

based on a comparison of earthquake records and moonset times, although previous research had estimated 20:00. The 21:30

aftershock shook over a wide area in the Kinki, Chugoku, and Shikoku regions, and the aftershock estimated to have occurred

at 19:00 shook around the western Seto Inland Sea. The 19:00 aftershock may have been an intraslab earthquake within

the Philippine Sea Plate.

Keywords: 1854 Ansei Nankai earthquake, aftershock, origin time.
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Table 1. The temporal hour system converted to the 24-hour system in various places on the night of the 1854 Ansei

Nankai Earthquake.
s, — Hoo Red t{#i B /\/4: wHY £/4: 1&1[7_51/ IEI/SF I n/ﬂp 1&1/\/
iEA (A Be4l ZH T HA)
T/ | 35°41'N, 139°46'E | 16:33 | 15:19 | 16:14 | 17:09 | 18:14 | L 19:19 20:25 21.30 22:35 23.41 046 152
B 36°08'N, 137°15'E | 16:42 | 15:29 | 16:23 | 17:18 | 18:23 | 19:29  20:34 = 21:40 | 22:45  23:51 | 0:56 | 2:02
(H55 | 34°28'N, 136°43'E  16:48 | 15:33 | 16:28 | 17:23 | 18:28  19:33  20:38 = 21:43  22:48 | 23:53 = 0:58 = 2:03
S 35°01N, 135°46'E | 16:51  15:36 | 16:31 | 17:26 | 18:31  19:36  20:41 | 21:47 | 22:52  23:57  1:02 | 2:07 |
KA 34°40N, 135°30'E  16:53  15:38  16:33  17:28  18:33  19:38  20:43  21:48  22:53 23:58  1:03  2:08
I3 33°44'N, 135°22'E  16:55 15:40 16:35 17:30  18:35 19:40 20:44 21:49 22:54 23:58  1:03  2:08
S2IE 33°934'N, 134°18'E 17:00  15:44  16:40 17:35 18:40 19:44 20:49 21:53  22:58  0:03  1:07  2:12
EAN 33933N, 133°32E 17:03  15:47 16:43  17:38 1843  19:47 20:52  21:56  23:01  0:06  1:10  2:15
KB 34°24'N, 132°28'E 17:05  15:50 16:45 17:41  18:45 19:50 20:55 22:00 23:05 0:10  1:15  2:20
M 33°35'N, 130°23'E | 17:16  16:00  16:55  17:51  18:55  20:00 21:04  22:09 23:14 0:18 1:23  2:28
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Table 2. The occurrence of the 1854 Ansei Nankai

earthquake relative to traditional Japanese time zones as
recorded in historical documents.
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Fig. 1. The location where there are reports of aftershocks
at moonset, and the mountain ridgeline where the moon
sets as seen from that location. Topographic Map from the

Geospatial Information Authority of Japan.
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Table 3. Specifications of each location where aftershock was recorded at moonset on the night of the 1854 Ansei

Nankai earthquake, and the moonset time.
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e k36 = 33°45'43"N, 135°19'33"E _ 6m 21:50  114km - 920m ~ 0.0° = 21:50 = 253°
5 (FAT<F) k38 © 33°53'03"N, 135°09'22"E : 3m 21:50 ¢ 98km : 880m : 0.1° @ 21:49 @ 253°
FlIFg k41 | 33°49'01"N, 135°13'06"E : 5m 21:50 : 103km : 950m : 0.1° : 21:49 © 253°
BEr sI1  33°50'56"N, 134°3501"E - 32m ~ 21:53 ~ 3.1km - 180m = 2.8°  21:36 = 251°
A (5 % B E) - s1S - 33°40'29"N, 134°24’387E - 113m ~ 21:54 17.1km - 910m ~ 2.6° = 21:38 ~ 251°
HPI s16 - 33°38'13"N, 134°2527"E : 4m 21:54 :263km : 1080m : 22° ; 21:40 ; 251°
KE s17 | 33°36'30"N, 134°2139"E | 4m 21:54 | 162km | 860m | 3.0° | 21:36 | 251°
PR\ Y s44  33°30'39"N, 134°16'31"E - Ilm - 21:54 ~ 86km - 900m - 5.9° = 21:221 = 249°
e sS1 | 33°3321"N, 133°31'59"E | 2m 21:57 | 13.6km | 340m | 1.2° | 20:50 | 252° |
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Fig. 2. Each location where the estimated 19:00
aftershock is recorded to have been felt more strongly
than the 21:30 aftershock.
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Table 4. Comparison of previously studied magnitudes
and revised magnitudes for intraslab earthquakes.

Hff JTOM | RELM | REL MO
1649/3/17 | 7.0+, 6.5
1686/1/4 7.0~74 6.6

FATH - FPAT (2021

1854/12/26 | 7.3~17.5 7.1 R« AT (2021)
1857/10/12 | 7 Y4=%0.5 6.6
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Table A1. List of historical documents showing the time when aftershocks occurred on the night of the 1854 Ansei
Nankai earthquake.
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Table A2. The time when aftershocks occurred at each location on the night of the 1854 Ansei Nankai Earthquake
recorded in historical documents.
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Fig. A1. The locations and distribution of seismic intensities of the aftershock of the estimated 19:00 earthquake.
The aftershocks were strongly felt around the western Seto Inland Sea.
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Fig. A2. The locations and distribution of seismic intensities of the aftershock of the 21:30 earthquake. The

aftershocks were strongly felt over a wide area in the Kinki, Chugoku, and Shikoku regions. The Kii Channel
coast and the Harimanada coast experienced especially strong shaking.
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