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HARYE M F64: Lo Toik T4E (1694) fEfUIBEE » EATLE (1704) Hffb5E « B4
i (1793) 27 RIFRER LU T 45 (1810) JMEMIRC O\ C, Frikba i 2fEE
AR AT L, MEOBRBRME Lic. —J7, LR 4 e A tioaiion & ¥ b
L, BioBRBEAHLE L.

19394EPHETE (M=T7.0) DEENM & XD &, By Ritmofbuy M=7.2,
MRS o SEIES « BRI VTR M=7.0 L{EEZhs. chbo= /=5 —
FlEiZ, fERoboXxh 0.1~0.2 K\ @BriRmiEc 2y R~EiiHT 8~bm
OEEmAED bR, JE </ =52 — Nk m=1 LTINS, SENEOMMIEHE
i, B~ BT 0.6~14m ot oo E 2R L TR, Bivs =%
2= Nz m=0 L&ices. i, RS - BIEhIE T 20~30em DA H -
felFExX bhA, TE < BB TR ENO F - 2 ¥ E L 585 &, BEHEBIIEHRE
~DIERCZ - TIHY, oK E XL 30~50km LiEEEhs.

L. & & & I

T B3R (1694~1810) 1, 3775 « FKE YA 7 1% 4 o J3tiac Ritbh,
FIbOPELE MR R FICINE I T 5. XS R - B, 1977) HK
e S Ui e it U, ol Tiroofbinds (1804) SuisMhiiodidfg « ik oiids %
Totc CHIS, 1986). &, WAOXILE Licdh o, TATHE (1694) fEfbik « =
HKIGAE (1704) ‘EfEHLTE « TiB 445 (1793) 87 FOLFEs Lok 748 (1810) HijEhE
Thb. chbOMTHT, VERCTE Uk19834 A AR X 5 e KBEI Tt
WA, ERIEANRIRRIIC B » TRIBANCIZENR o TRl <, (RIS BIE5 o iR Ze
T b, HEA - Th5.

B EobiZie X 225 ThE, 55 <1n4R (1921, 1936) o X » Cilt st
it o TN Tl (NAKATA et al., 1976), TEHIROTEES MY « WTEOH
BRIt (3G, 1986,1987). i, GRS =S v oMb s (AWATA
and KAxmM1, 1985; &g, 1980). LU Lidukbainx RS0 R L=, dka st
S & LB o ETiThbiu T o,

P A AR GRACUTETRICRTHE, 1982~1984) i iR M o MIZEE L &5

* TCHEEBFETIRTIG, Bl JIOHiRIA 2-3-13 T332
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REFZINTHEDT, FEZALDER* KRG L TRl 5 BENHR AR L. —
7, BRHEFRIMERAGZNOEREB Yy RCELMBEFAEYEB L. BAZHEOH S
PR R TIE Y F U S G TEMO R Of S 2 F~, kot #E L.
T UTEE « BB XOWREYDO 7 - 24 BE& LT, KIWBOHE - BEEOEKR %
KA DTHS.

2 R E N F

AT - T ER IS L 01939 EBIEILED 7 — 2% Table 1 i+, == CER
BLOMED < 7 =5 o — FIRFHhE (1986) OXMNr LM L. B~ s =Fa - F
(GH - REA 7 —A), RRIHES L0 » a MIORTIEDO < 7 = 5 . — Fii, 46
DR LRI DTHS.

EEOHEIZH Iz - Tk, FHEFE (1986) ORI L, SR04 BEROMI & &
2 CRRIE6~T, MIFO&MD & & HRREIED & 27cd. Fictbdlh, WH, AR
FEINnfc L 2 HTIEMES~6, “RIBE” X R LhB LA, FRENEE4S
LHEE L.

TE TFRERBER (Fig. 1)

TARTAED B2TADIN 7 % (169445 6 HI9A THEZ A), MEMRMEK RS -7 HETSH
5. HERMFRH NN RIEELZF, FEE39AA, KL 2BFLH L @ERMEE). L
SAERD S I ZE D KRNI O BE LR T, B T180F 23, T19F 2305%
RLTW5 RFEMERT) . BE6DOHERL, 5 (1936) o#if & R kR Fw 20
km PUJF ORI & e X 5. WEOPHMATTHINCHO, Y~ KM Tiiliith

Table 1. Data of tsunamigenic earthquakes between West Tsugaru
and Oga, the Japan Sea.

: Magnitude
Date ng?‘gglréeifd Eazquuake qul;;xami Sourlgglzarea

1694 VI 19 Noshiro 7.0 (7.0) -1 30x20
(Genroku 7 V 27) 40.2°N 140.1°E

1704 V 27 Iwadate 6.9 (7.0) 0 40x20
(Hoei 1 IV 24) 40.4°N 140.0°E

1793 11 8 Ajigasawa 6.9~7.1 (7.2) 1 50x 25
(Kansei 4 XII 28) 40.85°N 139.95°E

(40.75°)

1810 IX 25 Oga 6.6 (7.0) -1 30x20
(Bunka 7 VIII 27) 39.9°N 139.9°E

1939 V 1 Oga 7.0 -1 30x20
(Showa 14) 39.95°N 139.8°E

* The data are taken from USAMI (1986).
m: Imamura-lida’s tunami magnitude.
Magnitude values estimated by the author are indicated in bracket.
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Fig. 1. Distribution of seismic intensity (JMA scale) of the 1694
Noshiro earthquake.

SRAEPREE L, BRESATHC It E 55, AT s & LR TE TR
M e &£ AT CHER IR 2 5 b, BARIROBEIN L S S h /. EIES oMy, Fig. 1
AT XA FE AL, 120km DOfiIHizist - T 5.

EhTELEME (Fig. 2)

EATGFE4 B248 0 422 %) 170445 A2THISEZ A), FKARILHMOBEHEICE
ST HETH B, R TRTRLEL ST 210 ER 2FHo K Biftbh, 1,193
F o5 HEEASSF, WedT58F, FEHS8 AT K Lz (EHES), AHRTIE TERI50~
1607 D 5 H AN ~0 IR B] &5 5. —Ji, Fl~KHBE T A& CIUFRn
By, ARKEAXE LTS, JIIBRE DS THRHTHI kD, zokzxo
WHEEZbhTwb., 20 X5 RHFEREs D, FEi~ERE 60km oFEIHAEE 6
LA ERERGINTH D .

AT CUERBENE B AT HI BRI EAN DS D, AN L. B Cizdon s
DLFERHIHIL, MRAD A DENE L 255, BriRTREORNE LI D 2 TR L
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Fig. 2. Distribution of seismic intensity (JMA scale) of the 1704
Iwadate earthquake.

TABRRITRIITHIZALED D, BRETRERIMAKL SOV TH - bEE4BET
555, T D OMITER~MKM 120km EHEE Sh, TRMEE XT3,

BEAESRE (Fig. 3)

W AEI2A28AD K% (LT934E2 A 8 HIAR I A). KFHIFHMC I & » 7a3biz T
ba. BEFEF T2 14 F, JEF12AL Lh D, Kotz huc s &
¥ o7z, Fig. 3 RT X 5 e ZRiimE w0 [LUBERi e, &Hclifhsid -
fo. By IREEMOBENKE L, BrRTR TRETF - BT L R v L,
VT TREBFT ~ %D, WUBRWESEEHEERARE] Eah, 1TRERFER L. By
IR~EEIRR 86 km OWPANEL 6 L Ehb.

BLATCIIIT 2 AR L, FADIE « &30 SHRPE Clibih Wi ris b, EES &
2R X 5. HERHFHIOREN DT, VI D OfEMAAKMINTIC & DRERMO Tl
ZoE b L, REATHIEFrBEERATI I CKFRE LN -TLdH%.
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Fig. 3. Distribution of the number of collapsed houses ‘caused
by the 1793 Ajigasawa earthquake. Inset shows distribution
of seismic intensity (JMA scale).

Xk TEBEHE (Fig. 4)

AL TAE8 A2TH DA YE: (181059 F25H131EC %), BREEEREC -1 WETH
5. 23,0187, F:400F, ZEHESTAEH L EREE), KBOSERULI939FEIE
HiFE (£H4T9F, FEEES8F, FEH2TAN) 0L & X v 25 EL 4. B8O H1hit
Fg 4 Dr5winsd. “SERULMIE” LR T3 X 5, SRR E ABNE O OFEL

WA EA YR L, BETICE LA EREVRL. AUoRGE LT, BIRNTLE
DO0~TOZBWAR Lichs, FRETI METHEE], KT TRE] bk Lz ki
Bhhote k5 THLH. BREFOHRTI THiH Y, BREBKE, BELS | L0,
BEA~DE ZTnd D, RSO, Fig. 4 12783 X 5 wiy)ll By fdor, 100 km
NICIRNE Sy A ol

Bl 4WMBOBESMZR LY, FOTEREHRLOMGEY 25 L Fig. b X5
ieh. 1939 FEEHEE (M=T7.0) LH~5L, 18I0FEBIEETIT B S o> 2
Py, BREA~GIIRILIZIERA CItis - Twb. Eh, 1694FGE T « 170448 5 1S
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Fig. 4. Distribution of the number of collapsed houses caused
by the 1810 Oga earthquake. Inset shows distribution of
seismic intensity (JMA scale).

LR A2 — VB bR, WL == 2 — F M=7.0 L EShb. 1793
4E % AR TR 1939 E BEETE O LIENM X b 2R BEA D, 0T -4 (Bd) &%
iy, M=7.2 rifEEshs. /o, 1804GE4EIay M=73 LifEIh T3
CHE, 1986).

3. HEFRZEEH&FRDIKR

AT A T AR DR IE S 5 D, TOZERI T S s % b D
I AELAENREINRTWS (4K, 1936; NAKATA et al., 1976). —Jj, H#c
Wy RIS TR SRR I L, BEME A ORKAZEShTWS. il
B EIRIT OV, ChETHIE M S T ie. L LIPRERT BT % #I
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Fig. 5. Relation between seismic intensity and epicentral distance
for the earthquakes along the Japan Sea coast.

ZALDRET, B R EELRITE ol b DD o 2 ERRB LTV A,

ToiR T ERER R

Ancil~te X 5w, RAUINFE R AED GEAEE 6 oflF RfEbhi. HEm (1985)
AT, AEBIEEEOWENEE Thkm KhicsTFEMN Y, HEBIOAH = O/
RN BT D KREAMET Lick 5. £ LTHRICE 5 iEWE, seRiE W mEED
AR ASAERD LRI BE e R R Lic. 20 X 5 FefEfE « MR BTN S, RRfHEoiE
b Ak Tt ZF 2 bh, 1939FERIMED L &0 X 57 20~30cm FEED /I
B - T ATREME 2 B 5.

ETESER

FH - KRS RE 1~2m oMz B », (EE (1980) 12&E & 28km, fF
10km OMfFHAAEL, BRA 45°, FXDit%k 3.5m LFHIILC Fig. 6 HFERi
RTWRE T LR ER Lic, BEE (N L) BEoRER, BriBrisiobidk
YRR LN X5 THBHD, BECOHEIFEMGELTHWBZ Ean (Fig. 2), B
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AT AR & TOC LR B2 b 5.

SURh kB IRT TR — it ) &5, 2B~ BRI QMR TRk T3
WicZ ERREEE ISR TWS (Table 2). W&, TALEMNOBILAEEOTS E Zin L,
W BAKE 50m ¥ COBDEBEA—HAMN EHE LT, Wo5hrfElE S KD
FETEAF L. T LT ChERUBZITRMA LR Lics#F 2 hiE, £itorso
mEit Fig. 6 wRT Lo eflixiBs. B JMBTIE 14m oEENs Yy, dEE~
Z=F o= Fiz m=0 LIEEIhDB. chix M=7.0 OEes UCES A fiic 7 -
THY, WBREHBEPBED UL > Tl Z EXER LT3,

BB 4 F IR

KFEWCRIETHEY 22m BEL, BE “TBE” LEEh5hCHIEER
feboTw3 (Fig. T), £l (1980) i, HRETHOF — x5 5REE 25km, 1E 15km
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Fig. 6. Distribution of tsunami heights (above M.S.L. unit: m)
inferred from old documents for the 1704 Iwadate earthquake.
Inset shows seismic uplift (IMAMURA, 1936 ; NAKATA et al.,
1976) and fault model (SaTo, 1980).
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Table 2. §oiciEd 241 (LTO44ES FI2TH) Wiyt it 2
B MG icEE 3 L ORI oS & (HEED) .

e ' gl

7R R

i ir " I 1 St 1.0
¥ i ik < % 1.0
i i W1 R4e~B LD % 1.2
AT i~ UL b ke X b ph~60~T70[H 1.4
i A~ (7 o S W e A R 1.4
o B W

& fii~fE 1K ity h'frl'z FidEql, #E5lic L. 1.3
it / il il X 0 phs160~170 s o 145 9 . 0.6

Fig. 7. View of Cape Odose in Nov. 1986. The beach was raised 2.2
meters by the 1793 Ajigasawa earthquake and it is now called “Sen-
jojiki”.

J'>IfJii'."‘.‘u'|i':f-.'.tl'ﬁt L. g 45°, +<bht 3.5m L5 LC Fig. 8 i Flxz =3y
T At L
wunt-mw ?%—Jll_f'a‘ft.t;i‘iif‘zjh‘il';f».‘r_”,‘-‘?_'i'i'. Table 3 1z F A B kL . Bl
fricdsic - T, o M L ORI R I e JEHE i I i A o v K LS TilE L, B2
KRS o B2 A Ed L (Fig, 8). duc#liodkind i L, H Aifivh i
(HaHE A, 1984) L HE~NTARL.
BBAIR ETNCHE AT R 145 {8, RET M EEA L VHERE L7z s
5. Fio, BEEZ2THMHE FOENEETERS (Fig. 9). 'llrlu TV AET E

7 OO s b, BIREEBO G s h 5. BUIE EEORI L < :‘*i!.'f.

B2 2.6m L@ Eh, [T RE DR

ThREREER TGS, LN EDEO
Hho kb, iFlioggsit 28m LS RS, ok, ARG

P E ZAK
(1236 DA €LNTR B BT AR TS SO S 81 AT et fi

F|F PRhcrER & LEESIHIN L, MIE2 LB 5. M Nz d 4 [ F IR EE o ’J:"g'?.‘.l,’;“r){"'{
ik 23m Ths. FRHVMIHLTBZ Lok, KA E 1m 38 Aotk &

T&, ORI 3.3m L ShG.

ik 1.5m rd -t
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Fig. 8. Distribution of tsunami heights (above M.S.L. unit: m) inferred
from old documents for the 1793 Ajigasawa earthquake. Inset shows
seismic uplift (IMAMURA, 1921 ; NAKATA et al., 1976) and fault model
(SATo, 1980).

Table 3. Tk 44E125128 1 (17934E2 [ 8 H) f& RyFRICBIT B 40
BT S YO H O S HEED -

oo % i g HE O
F & B
pi =1 'J/tcﬁ LR OT L. AGEIERT, W 2, 15 3.3
lL S
% 7 R iL&zf”JﬂJjC{féL’C(ﬁ{U 2 7‘£7j OIS, HC T 2.8
= AEEA 145 {4 ik [Jfﬂ‘j\ , BEHT. FoREinc e

5. 2TE?'I”B]"‘”T(DE‘ mEETEYS.

B Ea] A 225 {8, JKFE 1. Ko CEMIEIRS. KT &M 5~6
LT85, RS TR IS O LA 5.

KFH - DFH MBS X 2~8T XD 5~6 Tz & & Rl

Eih.
¥ il K110 {6, KT EMEILD. 3.2
A (TokE) | TFEIAFENMITh D I EOMUhE. iz d hs 0.3

X 5LU\LU\L2:”QDZUJ<

FAR  UBhCIR k225, KIEL & B 5. FAONHEREH bm L EofRies b,
TR T S o 7c W 5. IR LIRS EDBFHT D ~ Ich NP TH
DH, MM EOMBIIENEZACHBLDOTE 5.6m OMMEFEADL L. HRAOHS
BRI L TR D, £FOMBEH LR, Kbkt cbnicnwThsr .
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Dz D~bBm g
L cds. H A
iU ADOEFER
SHibh T4, |‘ "i‘-“f:'\,.rf"’.{"‘f.

Bl R0k D, ik
SRR LR
Wik - X 0 Uicwas, 10 Wi (Fig.
10)

3 ] i o i ek I""J v 3.0m HY, i "Jt’j

g % 9.
)lnj =l A

e

Ll b £ a0

A

Xt 2.8~3 C &y e
AR g
f- a Fig. 9. The 1793 Ajigasawa tsunami inun-
{ { e Q ] iy
Mk m=1 &4 il & 4 dated 28 m (above M.S.L.) under the

) Shinmei Shrine (arrow) in Ajigasawa.
+ fadn .
il B8

b hicus l o . g
; B 8.7 tons of rice were inundated and

RN DRy, AR HE oo 3 25 ) 22 ships were damaged.
DR AT/ L1 A S 1) e

AL T FEBEMR
UORHCLE AN B EI O T TR ~ifi
AR f s 0 4 9

F2 0 Tl dh Sl oo ii s o & R

h LicuA, ANBE~ 20~30 em

L. AIBEMNRETIE 90em (3 Ths 0, M A Eh b ,-'J"’[' Yk oY

Fig. 10. View of the Fukaura fishing port. The 1793 Ajigasawa
tsunami inundated the port 3.2m above M.S.L. 6.6 tons of
rice were inundated.
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ot b T ANEN - T e & &2 #F 2 S8 5. fods, 1939EFEBETRENRE
O BT C 4RI 10~20cm oAl Eh Tw%  (KISHINOUYE and IIDA,
1939).

4. 8 R B

DAL, TEEE o IR X OSER AT O 7 — & s BHEE Sh B IR i Fig. 11
R, RO E XIS S o BIEUTIE UT 80~50km & s Sh, BRI
Tiedite SiWERE 2 bR 5. foR1930E T IEME O EY, Pllitaa b &I
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Fig. 11. Geographic distribution of the hypothetical source areas
of earthquakes. Dates, earthquake magnitudes, M, and tsu-
nami magnitudes on the Imamura-lida’s scale, m, are in-
dicated. Inset shows distribution of the active faults (THE
RESEARCH GROUP FOR ACTIVE FAULTS, 1980).
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DFEEFBRNASELRILDOTHD. REBEROHEE IS - TDO2~3DIRI AR T

16945 RE R T, B & AMBEAL IR DI ZE & J il & £ » e IR B B DT, B
B bESD 532 LA » T b & F 2 7o EEmENE 30X20 km? & &%,
1T045E B fEIIE T, TRII~TE BT 0.6~14dm Ok bh -t &b, BRBT
RRPANCIED - T B EF 2 fe. FEE S OOMMBEIEEENMIO T e Z &b, RIE
T 40Xx20km?® & & 5.

17935 7y RIBEL m=1 OFEENAE-7Z £ D, BRI BEIICIR » T s
LIREEG V. 7ok, ¥EMS (AWATA and KakiMI, 1985) 3, HiRN B 1o EE
(Fig. 11 72 B iEWefEwrgesy, 1980) Wb B L, Rl KR 2> & RdLdr mieis
W Z 5 Ham Lic. HLE 5 ThhE, BEERPLEBCRKELRERTHEINS.
T TRATBO MR E, D, By FOUEREEARA LEBE RS bR TV D5
(Fiizs, 1986), MO XMt - & b L. i, L 04T EN  SIARITH
FENCARY,  HUREECIREE 4RIk Tw5 (Fig. 8). o X5 B bnd, BR
BULEHE D B r NPT 2 5 e B 2. ERAFLL 50X25km® & &7

1810 BREIE T, WESRA1B9FE BP0 Y& (Filuzs, 1940) X b3l
CHEZ Y, FRBADRLEMcThTnb s End, BEKRE Fig. 11 wirde
Fy ot EREOK X XY, 1939FEME & R 30X20 km? & &ioT

5 & ¥ U
TR~GERNT, TR bR E S INEMTICRAE Ui 4 [HoERC 2T, #H
Rk L L REES MR RAL, BREREEND it BE L. EEAMDO KX - vk
B, REfRHTE  EEE - BEMED < 7 =5 . — Nk M=7.0, 8y ibiEe M=7.2
LHEE SR, REROM LD 0.1~0.2fEk X < BETh SRtk
REft « 00« BIEOKWETIE, BOZ{bE X O ORIKESESNEEY -7

&&Tmbfkb,m&*mﬁﬁ%h5@M«r#ofunk?xé figr FIE T,
FEERIARET 3~bm OFENED bR, B~/ =F 2 - Pk m=1 LRMHIFIh5D.
EREIERER 30~50km LHEEIh, WHENOBIERRCH T DHEHLD L
ST LkEFLbh5, i, BEOHEIMNL O, BHKOELBH~E»EE
ODHBIZIBLDTHAH. ThHOMIENTEE L TH 5T TiR200~300FE1 B LTk
D, SRR OMBIEINCIEE Licu.

E:l &

HofpRERAi oy, MERSIETETTEASOMKE B HHERACFT S h,
RECH DL TCT I o RUTELIEHOE LR T HRATH 5.
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Investigations of the Seismic Intensity and Tsunami of
Historical Earthquakes (1694~ 1810) Occurring in the
West Tsugaru to Oga Regions, the Japan Sea

Tokutaro HATORI

Four earthquakes in 1694, 1704, 1793 and 1810 hit the Aomori-Akita district along
the coast of the Japan Sea. From 12 to 400 persons were killed and 150 to 1200 houses
were destroyed in each earthquake. These earthquakes were associated with tsunamis
and remarkable crustal uplifts (0.9~2.2m). In this paper, the distribution of seismic
intensity and the tsunami behavior are investigated with the aid of the field survey
and newly collected data. The results are summarized as follows:

1) The magnitude of the 1793 Ajigasawa earthquake is inferred to be M=7.2,
because the area of the seismic intensity was larger than the 1939 Oga earthquake (M
=7.0). The distribution patterns of seismic intensity for the 1694 Noshiro, 1704 Iwadate
and the 1810 Oga earthquakes are similar to that of the 1939 Oga earthquake, and these
earthquake magnitudes may be regarded as M=7.0.

2) The inundation heights of the tsunami generated by the 1793 Ajigasawa earth-
quake were surveyed along the coast from Ajigasawa to Fukaura and found to be 8~5
meters (above M.S.L.). The tsunami magnitude (Imamura-lida scale) was m=1, sug-
gesting that the source area extended to the continental shelf.

3) According to the documents of sea-level change, the tsunami heights due to the
1704 Iwadate earthquake were 0.6~1.4 meters between Fukaura and Takinoma, suggest-
ing that the tsunami magnitude can be regarded as m=0. For the 1694 Noshiro and
1810 Oga earthquakes, the wave-heights of about 20~30cm were recorded at the mouths
of the Yoneshiro River and Lake Hachiro. These behaviors suggest a tsunami magnitude
of m=—-1.

4) Source lengths ranging from 30 to 50 km are estimated for these earthquakes
from the distributions of seismic intensity, tsunami and crustal deformation. The
seismic sources were lined up along the coast from the West Tsugaru to the Oga
Peninsula.




