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The earthquake under Kesen region, Tohoku, Japan on Jan. 19, 1841
A Detructive Intraplate event in the early modermn
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Tokyo, 101-0064 Japan

Daisuke SATO
International Research Institute of Disaster Science, Tohoku Univ., Aoba, 468-1, Aramaki, Aoba-ku,
Sendai, Miyagi, 980-0845, Japan

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 The historical
documents on this event, especially diaries written in Sendai clan territory, were reexamined thoroughly.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 Historical documents which recorded the morning event on 1841 Jan. 19.

Place Intensity Remarks Historical Materials Vol & page L, Alygs
b EEF R R KihE E&RFHER S4p.771 1.4 037
EHEELOHHEEE SRt E ME S4p.771 27 -0.29
EHE5hATH i BlZILE EBREMBRE S4p.771 24 0.09
BEHRE/N\FT AR =ILRARRE S4p.771 33 -0.18
EFEETHHERK S FHENE H2p.646 41 0.09
MEAEMBEHTFURAE R AHBEEHRE Ulp.276 26 020
EFEEET S P RFESIR H2p.646 37 013
EFREFAFERET K= FEmAKARE S4p.771 35 031
EFEEAHTRIR AihE RIRFKER H1p.873 3.7 086
B F R EIREB SR ET K E HEKEERK () S4p.771 40 041
EFREETRMETOZEA AH#E SEFEICEEE KHAE U5p.430 3.8 0.29
EFREMNTIRIROTIE 4L N = U5p.430 46 -0.23
EFEENEETSR XihE EEFEEZE ARBABERK W 46 035

AMEEOELLYIER KihE P RIERE Hip.873

EF R —EhBRET KithE AHEEINRBE B 46 025
LR R E B KEAT R XREFERFRIE M3p.427 3.1 020
L2 RAb 4T ILER K & HET AR {ZEEER R HED S4p.771 32 035
ERREHBRAERS 4Lk fEHBEE H2p.646 46 -0.37
FiREFiaT LR ARk BEARKBGE Ulp.276 23 -0.59
FEE R LT HEMNET SR S LU SE T AR B R H1p.873 26 043
EERAATT R N#ERBEE H1p.873 24 042
BERIRFHAFRE R HRHBE Hl1p.873 21 -0.32
FEERMNETEE KithE MHARBEE H1p.873 25 -0.42
FERET R AER Hip.873 24 -0.05
RREE EAT LT R 3R AR {EHxRHRE Lt% U5p.430 1.6  0.18
FEESFH R RERRE Sdp.771 25 -0.13
HR#ATFHRBER—VE AR EERR S4p.771 23 -0.48
HERATFRARAERT AR HEEFHE H2p.646 23 -047
RRSATFRARAERLE S E EXEE M3p.427 20  -0.11
REEEARX SR EEEIFERMEAE  S4p.771 24 -0.61
RREATRARERENE EHhE REZER WTEAEHAER Hlp.873 24 -0.61
FEREESHFMER R pERUEJ=H! S4p.771 21 -0.13
FEERR T/ R BEXRHE US1p.1003 22 -0.13

Vol.&pages |3 TIATHIE SUBEHEA L3221 H. M3:H15T 3 [3GH4 (1943)], S4, HI, H2: 87X 4, 4, femfi
[HL RS HUERFSEAT (1984, 1989, 1993) ], Ul, US1, US: 5, HidEpll%, i85 [FE2E (1998, 1999, 2012) ],
Wi [ (1994)]. Tep & Avies 1ZZILEI Mw6.5 OEBAR(D)TTRENDEEL, T O EHE 2 M5
AVS30=300m/s FH 2 (ZFHHE 272 (S0 ZEZRAH IEAE.

The right three columns show; archives of historical documents, expected intensity for Mw6.5 by Eq. 1, and its
correction for Vs3p=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).
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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 (¢) Mw6.3 cases by Eq. (1) with AVS30=300m/s
are shown with contours and darkness.

Observed intensities shown in Tablel are also shown
by symbols. A horizontal bar from each symbol
shows the expected Intensity if Vs30=300m/s at each
site.

-118 -



ZIVETZOHER T EIRE = IR R IR T/ 50
DO7 L —MiHE, L3N T, BHICTEBNERI
DFENEAZHEICE MR 2 ORETE, TS
SN CEFEFHNEE T — X XK MELD

BESAADLEICE-T, 2003 4 5 H OHESHEL

L, ZNEDIT/NEIED PAC WHIEE T A L4 B4
uz 1978 = i Ry iR L [RIFED 7L — M HIE
TRV, #rEMEO X a s [F1EE1ED (2013) ]
IZ13#242-1 L TMA DM TR DD, FI-FHO IS

a7\ ZhHHAEE 4 ORI ENT R Y 7256720 0T,

BTl some injured? LT DI LR YTH
2.

SRR AEFRI VLR & - IS U 7= N D IE LY
RN EETHD. SR LR EREL 3O
NEFTHELE O 7L — N HIEE | DFE T
T, Fio, BHHEOEREON, WEENLRER
PR E TR B TR, EMEARENOEE
FEAR BB I E XA Z 720, SRR R
DRG0 T 5L, HVET-VDO 7L — R H
BLW), fE ST RG2S R M2 s 3 il
Thbolz. Kzl L <, BINT O EIRD
—IRSEFRE DI R FTI D,

BIRE

[HEH B SR AT OEHILE K, IMAROM 1
SR, i%mﬁai%%m@%ﬁﬂ%%&,
e — I, S HE—IK, %k = RRICITEH,A
FLDO NI DARTG DN BRI R D8 245 B /7 45
HoRZETAEW-. IEHKEOERKICITERRHEET RS
bR, TAEENZE B LIFTEE O 8)FE
—RBLOZO HRROFHANZ DA R—DT7 %2 121%
FI R 2 22 BT AS Hisz BREER 43 D 1 A TR AL TH & A
HAOFFRIZTEWTZIX00, BLWERIEE 0 D
FTHHLTFEo7. AVS30 DOfEIED “‘ﬂ%ﬁzm
WEFERT O J-SHIS Z A LT, E7-Z ORI HFRZI
W5 KB TRz, ﬁﬁffﬁ%%&%@ﬁ%ﬁ
IEARTRZ RNV GL<THTHICHBRL TV
=, ZZICFEL T REREAANLITIEH R L B S,

T T B0 A XY R R i ST il AR o T IR D
TS U7 ARYL SR 2 7% -8 L, R sk IR PSR 1)
RERNEHZDLOTHY, RERDIWEEE L
Y

R IR 1841 R R LRS00 R

X R

b5 S5 BL A BATAIFFE AT, 2017, 30m ¥ S P g, #
JE& A%, J-SHIS HE NP —RF2 7 —av
(2017 #hi0), http://www.j-shis.bosai.go.jp/map/
(2 2018-01-10)

TLHIT e iR EE 2 B 2, 1976, VLRI S5
i 4 YT, pp.642.

TR S pR B B, 1985, TTLfITsaEE 2 Bamsl
Fmar i, pp.639.

Fujii, Y., and M. Matsu’ura, 2000, Regional difference
in scaling laws for large earthquakes and its

tectonic implication, Pure. Appl. Geophys., 157,
2283-2302.

ALimE, 1953, HREPERSGE, JLiEE, pp.739.

Hashimoto, C., K. Fukui, and M. Matsu’ura, 2004, 3-D
modelling of plate interfaces and numerical
simulation of long-term crustal deformation in and
around Japan, Pure Appl. Geophys., 161, 2053-
2068.

i A AT TEHEEAES, 2000, BRI IR O K
1] 3F i , https://www.jishin.go.jp/main/chousa/
kaikou_pdf/miyagi.pdf (ZH 2019-10-10)

R T RIS S FEIR I, 1997, HiUERINIH B 1 ¥t
D & F& ~X — ¥, http://www.adep.or.jp/shindo/
EqSearch.html (£ 2019-10-10)

HER T AR S A TEIR B, 2003, Rk 15 425 1 26
H O = 5% 7 vp o #13E , http://www.adep.or.jp/
kanren/Eq_data/030526.html %% (£ 201-10-10)

SR R K PRIREE S, 1943, HERT K A AR
BIEE =%, pp.933.

AR AT T, 2011, 1855 AEZCETT R B DO HE
HLREMR AT, LI, 26, 33-64.

R RN T, 2018, TR DI4E A T A O g
DY HE LZDORIAOHEE, ELHIGE, 33, 79-92.

FT AR N AR« AT S - e i, 2017, %
EHUR O IZI T qu{E REAHETE T
BERCR A DIRSE, HAHE L7558 13 BIFR
KWL, P4-5.

FOR K HIRBFFEIT, 1984, UL A ACHIER SRR
VU4, pp.879

HRUR P HIER A JE AT, 1989, BT B A< i skl
i, pp.1222.

FOR KRR IEAT, 1993, Bl A AHIER skt
3, pp.1043.

-119 -



FHELFER, 1996, Frim O A pL E 1R #8 Bi416-
1995, HURFHRZS, pp.493.

FEEHE R, 1998, H A D K S = kA 3,
pp-512.

FAEEFETS, 1999, HADEE L HFE S & BI&,
pp-1045.

FHEEFER, 2012, BAROKE L HE A E T I,
pp-625.

FAERER A HFF - AR BEE - AT HE S - T,
2013, HARHEHERRE 599-2012, HIL KT

R, pp.694.
FHAEIS, 1999, MEEBIRB, FGOEHIMS,
pp-876.

AR UL K D2, 2002, AD T S5, WAHET
UM A DZS, pp.5S5.

P fETE, 1991, fEFH: A FLE IR H RRiCRid ST
%2 OOEYR IR HIE, #17E2, 44, 123-129.

JEDETS, 1993, 1861 (LA TE) FEDHEHEDE
RIS EVN1900 (H1VE 33) AR IR IR AL R DR
FES3AT, HIFE 2, 46, 59-65.

WD FEHE, 1994, A4 RBOABNRME, IEFNF R =
U H—, pp.492.

R 1. TAFENBEREE] AR

PR 1.
DT
AT ) IFE— R OFF AT 25T, #2455 D
BEMANRANCZZITH TS W2 g7 (F
D). EEMERIZI L= FIAT AR EClx, MishoiBse
REERHEIN TRV ERITIR <& Ehb2en
WS THHD, AT DI X SILTODER T DI H
WRAL TR, b2 TITREE L), ERLfTET
B TIDD, BRI RE O FTREMED E . A lE]
M EHEETHHTE-281E, RESEETH-T-.

RAFTIAE &I A RIDOFEARERIHEE I

Bz =
+ At BRI
K HUEE OFBI T R M 2
BKARGIE L =) | R =1
HIFR G DU E A& N

5%
N ABEASE A B

AT DS TWDED THD.

Mk 2. ZBRMBORESMRIONT

T = AR ADOBRRFICAENL T AT, 2.2
Hi TR - BB DR E A XA BT —TRS
1% URL Z FRiiZAlzELT-.

BB DUf 7 THRORIE A RO s, fFR%Ex
BEAIRRIRA L A =TI T4 T IR A DR —2 1%
2003/5/26 M7.1, 2011/4/7 M7.2, 2014/4/3 M5.5 73
ZNEN TR TRRECETEERLND.
http://www.adep.or.jp/shindo/Screen/C51620.html
http://www.adep.or.jp/shindo/Screen/C177632.html
http://www.adep.or.jp/shindo/Screen/C155547.html

RS S3LL EABIRIE LT 2000 AR LAREO HIFRIZ
BIL T —#_X—RE TN RE S AR OE 7
TANVHBHESHTRY,

2003/5/26 M7.1, 2011/4/7 M7.2 D3ENE I
http://www.adep.or.jp/kanren/Eq_data/030526.html
http://www.adep.or.jp/kanren/Eq_data/110407.html
MHA T a—RA[EETHL.

ZOFA DR AEZBRE L TR BEDRE DM
X% RAEAN R DZETHN B A AL #E LS K
RICHBSHZL2 N> TS,

- 120 -



