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We investigated the seismic activity in northern Hokkaido, especially along the coast of
Rumoi subprefecture, by surveying JMA earthquake catalogue and literatures. Several
historical records indicate that an M6.3—6.4 earthquake certainly occurred in northern
Shosanbetsu village in 1874. Intensity distribution of two earthquakes in 1910 and 1918 near
Onishika town were also reexamined. Newly estimated magnitudes from revised intensity
data were 5.9 (1910) and 4.7—4.9 (1918). It results in the 1910 earthquake was larger than the
1918 event. Obvious boundary of seismic and non-seismic regions is found, which is consis-
tent with a geologic boundary between Hidaka belt and Sorachi-Yezzo belt. Western
boundary of high seismicity zone corresponds to the active tectonic line from the Soya cape
to Obira town. The 2004 earthquake (M6.1) occurred at this tectonic line. It is reliable
estimation that the focal area of the 1910 and 1874 earthquakes were also located at this line
judging from the records of landslides, cracks and intensity data. These facts strongly
indicate that there are seismic gaps along this line which would generate M =6 earthquakes.
Observed principal strains in the gaps were larger than surrounding area. Plate interaction
between Amurian and Okhotsk plates in land may induce these high crustal activities in
northern Hokkaido.
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Fig. 1. Seismicity map in northern Hokkaido by Japan Meteorological Agency
earthquake catalogue.
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RHEA (1999 FicHE I N T 5, 72, EFETIEERNIZH (2003) i & 2 EEHERNS 5.

2512, 1997 FDILHEE R RETOMEBERIE T — 2 o—Iuib=e, B KB MRF 7 Hi-
Net D¥Af 7 EHATO IR, ZORBOMBRABEITIIAKEICEEINTETWS, 22T
2, REFOBEN Zu iz, [KBEIFH F 0 /i3 #i-o Ty WAMLIRER AR & (1985, 2000)
2k 3 [BEOBEFRD] 127708 T3 M5 ULOMBELIMR T, KREITAI b5
1923 LI AL IR ) MU BTG B 2 1T 5.

Fig. 1124, B4t o> 1923 LI 2004 5K & TOFTRTCOBRERL 72, Bik 142.3 R
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Fig. 2. Earthquakes with magnitude = 5.0.
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Fig. 3. Focal mechanism distribution. Data are taken from Moriya(1986a,
1986b, 1991, 1994, 1999) , Ohmura et al. (1997) and Takahashi (1998).
Mechanism of the 2004 M6.1 earthquake was from JMA homepage
(http://www.jma.go.jp).
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LY BETHBEZRRRL TS, LoL%ds, FaE (1999) k2 Z0MEN A H =X A
BAFNI74 7BRGDEERERI L o> T b,

Fig. 31213, ZOHIBAREN L A = X 22 R L 72, T— 213, #4(1986 a, 1986 b, 1991,
1994, 1999), AAHiZA(1997), WtE(1998) T 2004 EHPEXTFHMOMEICE L CTRARFTNE
BrHwR, WAWALIATHERZITONE DN, Kb 2\ IZHEEHR-EIAEIC PE#z b
D& HMWENL L, MSUEDHED 4 4 = XA THEBEEHOUMGHR L L > T3, Lo T,
OB TRABNICIIEBAERDOIG B H DL EZ L P TED,

I. 2004 £ 12 A 14 BICRE L -EHXTEBOHEMGE.1) R

2004 £ 12 A 14 HicH4 L 2 BHITESOMEM6.1) 13, EEoNER TR ~72 M6
R DEBHEE L UL, 1967 FOBTRHE (M6.5) LK, FICITHERN ThH- 1.
ZOHMEICOWTE, BRCRARTHFICL ) A 4 = XABRBEFHHIHLPICEIN TS, R
RTICLBREGE A =X 1B% Fig 4128 T, BEBOKAE 2 3EA—fEALE s 1410
km TH Y, RELDGEA2RT, A7 = AL AL — d T 2 Wi & 3 5 ke 20 i i g 7Y
ThHY, RENI G L RKELOWMEE S B2 E2 505, F72, 1TE UERTT 1991
FI1ANHIMI33IOMENREEL T2, 2O =X ARISEOME L IZITFEL T
»o72(Fig.3) (4, 1999). SEIDHEND 2 = X 2RI1T, B TEBRICRELBED 25
S X LR RN TH B,

IV. 1923 FLETOHEER)

BT b AEE DM IR & Fkic SR 2 h 2 BIRIZ AV, 2 2T, 1923 SFLIRTOHL
BICOWTCELSE (RE, 1951 BRHER, 2005 ; fFLIVEX RS EG, 2000 ; FHE%, 2003 F
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1874 4F, 1910 4F, 1918 T H -2 Z &0 -7z,
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LMBHRATCH (XA 3ER A S HEME V) K 10 RrBTGHES (), BERITELIR
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N1 ERENTSE, LLLds, ZORHICETIENRERIZ L\, /2, IHEKRS
LB E, ToRGRH T TERL VREYKIOREE] SR, I X NRMERZ#ESE
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Fig. 4. Aftershock distribution and focal mechanism of the December 2004 earth-
quake (M6.1) in southern Rumoi subprefecture by JMA.
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Pl ki, EBICL2BENREELZET2ERERLEIZN L2 L, LRERKAR
A (1962) i BB L 2 B0 TEE 2 4FE L T3, ZDRDBKREBAEEDEITLES S 6m
BELHLIEPL, BHIEVEERICLIIEREERET L HFEZ LS,
ZOBHICET B ORI L, FLBELLTIICLRMEASR SN L6, KT
ALREXARE (1962) & [EIRRIC 1863 FNFEMIIHEICELET 2 L D TlR 4 b - 22 WTREHEL S
DTE EREWRT 5.

2. 1874 FDR

1874 422 A 28 HOMBICDWTIZ, 1997 £ 3 THOEEMER, Ty s v/ (Fi, 1987), F
EH 57 (FHEFE 2003), REH 77 (KEF, 1961), FBRMESRRE GREAPHE
e, 1989) I ZF DB H B, THLDEMBDFARE -2 L2 LN D0, FINE AR
BERNSIATE > Twa [HIELASR] Tho, Thuck b e, BAEOMLGINEW (L
KOG IR, 7V I2h- B CIEFBEREI L b, ZofhRickh 746138
FHE] EhoTnD, F2, ZILBAENERIIRKE (LRIIFET7 S~V inoiz) ITED
BREECICZ > TWAND SEREL T, Z258-> TWIEFED L2726, BT HREC
ol Z EXRERICHEMICIEINTWS (Fig.5). Mich s ki, WRRHKEZL L NI,
MBEE A — b > TREL TAGEEA— VRN THCHRALLZDDLH -2 L 5 72,

L) EZDFEDER T A 2L pWERE CIEBERE 2B L w5, Tofse (FIR,
1995) I2d ZOMEICBRT 2R 2 ROT 22 e TEL, T4 < #iLICE, ZOBEE
BT BB THBROBCEBELZEITIUEAA- 722, H3E0ELALEL LITT, HHEEL
LHLEIEL ., bhAlL, EICELONIRDOEIE, BLbAANREBENET TH-72. BEND
BT, 2828 BUM30 BEKWAMEBORME S -2 ] LoRBRYEH L, ZhL, ZOWME
& D MRS SHBREER %2 A - 2ILAITY 3BICh DHIEIRI > T2 EERLTW»
5, BEEOZ L THEPH, B L BAENE CHOERES3E (W12km) LBENHWERET
DHBE(8 km) LN RRRAL>TWwBZ iU 2EE W,

Z D BER B B F TOK 8 km LIS IZHERHENHE I v, BER > S KiRiC o T
TIIRIC Z - TEBBEAFT S Toizdy, BER & TBOM 22T B EA MRz Tl - TES
B> TnT, ZOFTCTFHRBEHEL>Twzb v, ZDLHIZ, ZOBRDOERNDALE
MilcHEI N EZ LNE, BEYOBHEOHEHBENICRESI N TV EDIE, BHEF DR
DB FRIETH ), ZOMICIBITHRBEROBENIEE DO ThP > 122D THBEEZL
na, T2, HOLEFIIEENCK 2% SECIIEICBET 2 ®Ei o,

HREXSRESE (1962) Tid, ZOFHIHMTXORLINBEICL LD TH LRI H B L L
T, WEDY A M2 HHIRL T, LA LUd s, TTTRLEE) L% Ly 8kmichT:
5245 tHEDRHRZH TN PCUERICKD DL VL, MEICLZINDEEZ LD
DHEHRTHA .
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Fig. 5. Schematic illustration of the landslides associated with the 1874 earthquake
(MS6.4) in northern Shosanbetsu village after ERI(1989).

Uk eHd L, ZoHEI L > TRILGIA IR, S EFETHRIC 21T T, REEZ LB
RHEINDREL Tl b oz, 27422 B0 [BIHLRAANZR] LIFHERIb
PRELHEEFETLIZELTEDL, INLDZ DS, ZOMETI8T44 2 Al BN D I,
Bl ELBEG6 2RI DEND D - L ARESE Y, 2, FRHE (RE) 1T 1, ARERY
72k 57 (BIR, 1995).

ZDHBED M 2D\, 1987 SFLRINERFERTIL 6.4, FEA I 0 S L FEEA S0 7 TR
55 % >Tw3, BERETLIT—IHBLATVEHIE, MOREZZELY, LirLis
b, BRICBRI KB UBNHENIRBELTWEZ L 2EZ 3 LEBEIG» LN ZRWELT
b M5.5 TIZ/A&WiZh 5, MENHENBIREHTBRHOEREIHSkm 20T, TNEHED

BE LREL THRE (1975) DRICHTiRHLEM6.38%b, INLNT—F2ELBE, &
DHEED M (3013 ) 1987 FLRINERERICH 5 6 AREVFZLTH S LEbNL.

3. VIO EHB LU 1918 FRE

HIBERSEE (20000 Ik 2 &, BEMECEZNT (a4 By T 2 HEH 1910 4 9
A8H (M5.3) 19184526 8 (M5.8) IcREL TS, TNLNDMET, RETRAE
BE4E5EESHEL TS, FLIREXASR S (2000) 12 & 2 BESMA T3, 1910 £OEESAILE L
ARICZ > T TRLSL LS E L TWwa, —F, 1918 EnETIE, REICMZ TRIETD
BES Lh-Td, 20k, BESHEITRERLHEL>Tws, LirLibs, BELY
b BRI E TR RE TR BE TS LTV h v, 25D T &b, ALIRERSS & (2000)
i B BWEREE 5 1T DIETH 5 THEMDE 2 bz,
:@tb,ww@mﬂguowfﬂM%Eﬁ%Swwm@ﬁKatofwét%iené%ﬁ
BEASAH (LB, 1910, 1918), ASTE (FRAKE, 1910, 1918), ILMEEARK
MESH LRERARE, 1962), LRERARE (1962) 2F~k. LEEAREEREIC
S - WHERE 5 OFERAH 527, I - 15 - WIT2THY, BESHLLTRFAKRTD
3. bL, BUESEES % 5RO L 1o & ) BECEC S CHROBED S > TERZ)
Tho, LBERBABIC L B LIMEERORERZH 2 LOOBENTRIE R4 bk tr- 2.
HIERASRA (196210 & 5 LMEREE 1 X %> Tw(, SNETEBESHERH LD b
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Fig. 6. Intensity map associated with the 1910(M5.9), 1918(M4.7 —4.9) and 2004(M6.1)
earthquakes after Sapporo District Meteorological Observatory (2000) and JMA
homepage. Observation sites in 2004 were selected as the same as that of the
1910 and/or 1918 sites.

LWorAiRic % 5 (Fig. 6 ), 5=i#(1989) 4, SHHEII M Ob D ICERIE IRV & 2HHEL €
Wp, Fh, TOMEBICLAIFEIRBICRLSN T T, RETREENHREIRL L%,
BESLTBAERTHS, oz tdsh, ZOMBRIZMENEERT 1BETH- 2 &
M 52 EHTE D,

1918 SENEELAT HIRIERERE 1 & LT 1910 £NHE & BT 5 &, 1910 SFDHBE N H 5 &
PICHREDR - T b, FTEQ989)ICL 2 &, 1910 FOREIIFIE - KIROHEST CHlék
ENTW B, VI8 ERAKRIZTTH B, £/, RETOPEDTRZ A5 & 1910 £ FHH 5
PleRkEV, #-T, DEDHBEDHIINSENE N KREDP o2 EZBETHA.

B, TD2ODHBENMIZDOWTIR, 19104F & 1918 EAZNFN5.6 & 6.0 (FLIRE
X&AHE, 1962), 5.3 &£ 5.8 (FHE, 1987 ; =%, 2003 ; (LRER AL E, 20000 &0, »
TN 90 FEOHBENITIH I8 FE LN LNEL L5 TWwa, LL, THEZEESACRE
KLEEbT W,

22T, FEROK(FHE, 1984) 2HT M OHEZIT- 72, FE1Y) BRREENEE T —
SnHpLBELMOBERZERL T3, BT, KREZEZTCET—I2BonTL
FINT, REXKARE (2000)icH 2[R BEELNOBET — 5 L B3O BEMG & B (H#
ExAT» 72, BROBAIT OV, HIREXRRE (2000) 571910 4, 1918 4 & H RENWE
BIcDHTBY, ZOHKREMA GV, RO LI, 1918 £NRLEDEREIZ 1 & L7z, sLIRER
ARE (1962) TIZ 9IS FEDHEEE 1 L o> T 585, THIZEBESHED» LA TRUEN T2
DTHALZ, AVBETFT—-5 L Z0#FFo N1 M % Tablel 12RT., #ES LM
1910 4£4%5.9, 1918 4£13 4.7—4.9 TH ), TN BEMMHCHERNLEZ 5 L RS LHE V2
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Table 1. Observed intensity associated with the 1910 and 1918 earthquakes by Sapporo
District Meteorological Observatory (1962, 2000) and estimated magnitudes by Utsu's
formula(1984).

Earthquake 1910 1918
Observation site SMO(1962) SMO(2000) | SMO(1962)  SMO(2000)
Wakkanai - 1 - -
Rishiri-Oniwaki -
Horonobe
Teshio -
Teuri -
Yagishiri —
Shosanbetsu -
Haboro —
Onishika 5
Rumoi -
5

1(5)

| =

Mashike
Kamikawa-Shibetsu
Okhotsk-Monbetsu -
Aibetsu 1
1

[ R I N
=] = o
=] = o

Asahikawa
Fukagawa
Takikawa
Iwamizawa
Atsuta
Urausu
Toubetsu
Ebetsu
Sapporo
Eniwa
Chitose
Otaru
Bikuni
Iwanai
(Hakodate) * —
M 5.9 5.9 4.9 4.7

» Hakodate was not used in the magnitude estimation.
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[ |

[ |

| W w—~= |
| o W= | W | W o
[
[

$9.20EIIZ, 1910 1918 E LN bREL ZOMB6HTH o728 THNO0HELTH 5.
V. dtisEIENT I P RET LN ESROBBIEEH TR

ABTHLPICL TELFLVARZIMZ LEILDR VBN BES MR Z, R4 57 7 b
=y 7=y 7IcERTFig 8 IRT. MR E LT, BHITHRERTIX 1874 ELIBEM6 7 7 2D
HED 3MFEAEL Tz & b~z s, BEEThEIIIE ClEmFEMRIc kT
WEBESPER T TH L2 L2 RL TS, 22 TlE, Z60MEBREHOERIC DWTH
S EHibedE TRITCEZE1TH.
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l. G722 b= A bR 1E S

LD GPS BUOFERD &, AFRBREBEMOMBEE 22— 7> T 7 v —Mort L TRET
BT L—NTVv—F EBRFIBES TS Tndtm—"7 (WK 7'v—F OfEshER)C
$B2LNETBEZFRREINTWS (Jz & 218, Takahashi et al,, 1999; Heki et al., 2000,
SR - S, 1999). ZDUUE#EE# Hekietal. (1999) D5-2 724 4 7—_7 P iz & D EHT
2k, BALTIEM1.6cm/yrick ), ZHIZHARBRERSEKTL ZUIEEILL T, DD,
LiEH LR E TO AARBEEFIB O 7L — FREEIZIZIZE L TH 2. FER, Znzm
T, EDLILETHRTILTH S,

Fik— 77— b EEAZELTGPSIC & 2 EESR % R1:54E, EILTIE GPS DEERERLL
A4 BE OB TR b 4 v —Y 7 OF R - WEITOBRMIEICESL 74 VICih-
THNE, ZDisH, HBMEH, L BREBERBHOMEE LI EL TE 27 v — MRS Z DM
TSI FREL Ty 2 WEEME 8RR L Cv> 5 (Takahashi et al, 1999; %K - 518, 1999).
DF N, BRhOBEEIZT L—N AFR—V 77V =+ DNENLEHR L L CHEREL T 5T
DIV, HUE - BRI S L, AREEPEERST Y — PR L L THREL T\ B TREME DS
BWI EHRENTWE (AT, 2004).

2. FUCHBRES LR TEE

Fig. 7 123 @At o #) 80 FHE Rl & (1912—1994) 2 X 2 EFE0HARZ2 R (EhH
BEE, 1997), ZoMMIc M6 28z 2HIEIIREL Tl BT 6 FREEZTIC»TTH
AAMHASER CRE L EVFR LN S, 2004 FFHFZTHEHOMEBIRAEL BAIc b RELE
PEBMENTWSE, —F, ZNL D IABERIC L LENKE EINIEL LB,

& N EBH L BRI FRT L 0L L CRE RN H 5, /b - BTH (2001) TR EAE
DBHEEDGAICDNT A Y L &2 T- T, BB NEREHE & IHITHEDGFAIZ DWW T
RLTW5, 2RI & 5 &, GHZA/NEIT AR 5 20 5 RBEFTFFERIC 2T T 150 km 2 b
72 D BRFREMERR T —2 9 (%30 TR DIEDBEEREARENICZD 5N T35, Il
INLDERERY AL ELREIOTECL» TEENCEREL CELZ 2R LTS, H
A ELEEATH, ZHIEDRWIEEEIC H7: > TREICE EATER S LTy 58Il
v, MLBILEAE TR AT —2 1 (1 HERLUR) CBRENERELHEZEN TS, ZoMl
BTHEICES F CHEEH > MR L TWwaZ &R TWwa, /Il - BTH (2001) O,
SN (2001) 12 & » THEAIEDEEFEROFE L RS LI N TN S,

B(1997, 1999) 3 R—Y v 7&k % E» L RBENBENRBAE R 2~ 72, TR, Flz
FH YR CHORMERIT 1000m IcbET 52 L 2R L, BRTEELMEOBBRES K
MR TBELETH THEI L EHALPICL TS,

EWB O L HGRE# %52 2 L TEETH S, ZOMWEBOEMGIZ oWy, FH - 41
(2002), #bHIZA (2002), FEWIEIFRS (1991 DT —FHH 5, FHS, MBI (2002) i3
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Fig. 7. Principal strain map in northern Hokkaido by Geographical
Survey Institute(1997).

EALM T DEREEIC DOV TEH L WSS H 5. LT T, MBiEd (2002) ik 283 %5187
b, ZOHUR TIZFEEEE» 5 e~V [REHC 2  CTIhdb v — BRI O A GRS A3
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Fig. 8. Schematic tectonic map in northern Hokkaido from the seismological data
(Japan Meteorological Agency), strain data (Geographical Survey Institute,
1997), active fault researches(Active fault research group, 2001; Ohta and Suzuki,
2002; Okamura and Kato, 2002; Okamura, 2002; Ikeda et al., 2002), quaternary
marine terrace (Koike and Machida, 2002) and surface geology (Niida and Kito,

1986).
lower.

Estimated subsurface structure in the upper crust is also shown in the
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