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The earthquake under Kesen region, Tohoku, Japan on Jan. 19, 1841 

A Detructive Intraplate event in the early modern 
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In the morning on Jan. 19, 1841, a remarkable earthquake occurred near the Kesen region, and it was felt in wide 
area in the northeastern Japan. Whether it is a destructive earthquake or not had not been determined. The historical 
documents on this event, especially diaries written in Sendai clan territory, were reexamined thoroughly. We 
concluded that it was the PAC intraplate earthquake of about M6.5 at about 70km-depth under Kesen region, and 
some breakage was caused at least in Wakuya town by this earthquake. The winter of 1840-1841 was severe, and 
the surface of Kitakami River was fully frozen before this event. The river ice was broken due to the shaking of this 
event. There was a rumor that some were dead in the water transport system of Kitakami River at Oshu city due to 
that ice breakage. However, the similar rumor on Tome city was denied later. This event should be added as #241-
1 destructive earthquake of D1 level with the epicenter of (39.0°±0.2°N, 141.7°±0.2°E) to “List of destructive 
earthquakes in Japan, 599-2012”, although the human damage remained uncertain. 
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Table 1. Historical documents which recorded the morning event on 1841 Jan. 19. 

 
Vol.&pages M3 3 [ 1943 ]  S4, H1, H2 4  
[ 1984, 1989, 1993 ] U1, US1, U5 5 [ 1998, 1999, 2012 ]
W  [  (1994 ]. Iexp IM65 Mw6.5 (1)
AVS30=300m/s  
The right three columns show; archives of historical documents, expected intensity for Mw6.5 by Eq. 1, and its 
correction for Vs30=300m/s for each site, respectively. The following symbols indicate these published archives of 
historical documents of earthquakes. S4, H1, H2: Univ. Tokyo (1984, 1989, 1993), U1, US1, U5: Usami (1998, 
1999, 2012), M3: Ministry of Education (1943), W: Watanabe (1994). 
 

Place Intensity Remarks Historical Materials Vol. & page Iexp M65

S4p.771 1.4 0.37
S4p.771 2.7 -0.29
S4p.771 2.4 0.09
S4p.771 3.3 -0.18
H2p.646 4.1 0.09
U1p.276 2.6 0.20
H2p.646 3.7 0.13
S4p.771 3.5 0.31
H1p.873 3.7 0.86
S4p.771 4.0 0.41
U5p.430 3.8 0.29

4 U5p.430 4.6 -0.23
W 4.6 0.35
H1p.873

4.6 0.25
M3p.427 3.1 0.20
S4p.771 3.2 0.35

4 H2p.646 4.6 -0.37
U1p.276 2.3 -0.59
H1p.873 2.6 0.43
H1p.873 2.4 0.42
H1p.873 2.1 -0.32
H1p.873 2.5 -0.42
H1p.873 2.4 -0.05
U5p.430 1.6 0.18
S4p.771 2.5 -0.13
S4p.771 2.3 -0.48
H2p.646 2.3 -0.47
M3p.427 2.0 -0.11
S4p.771 2.4 -0.61
H1p.873 2.4 -0.61
S4p.771 2.1 -0.13
US1p.1003 2.2 -0.13

- 114 -



1

 
 

 

 
1 1841 1 19  

Fig. 1. The intensity distribution of Jan. 19, 1841 event. 
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Fig. 2. Predicted intensities for(a) Mw6.7, (b) Mw6.5, 
and (c) Mw6.3 cases by Eq. (1) with AVS30=300m/s 
are shown with contours and darkness.  
Observed intensities shown in Table1 are also shown 
by symbols. A horizontal bar from each symbol 
shows the expected Intensity if Vs30=300m/s at each 
site.  
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