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Mechanism of the Kushiro-Oki Earthquake of August, 1961

By Eiji MivaniMAa and Katsuyuki ABE
Department of Geophysics, Faculty of Science, Hokkaido University
(Received August 10, 1982)

Seismic waves and sea level data indicate that the Kushiro-Oki earthquake (M;7.1) of
August 11, 1961, involved thrust faulting on a plane dipping 24° toward N35W. A seismic
moment of 4.2x10% dyn-cm is obtained. If the fault dimension is taken to be 40 X 25 km?
the average dislocation on the fault plane and the stress drop are estimated to be 1.2 m and
29 bar, respectively. The fault geometry is very similar to that for the neighbouring
Nemuro-Oki earthquake (M7.7) of June 17, 1973.

I C &I

JLHEEEIOTER B & OB IC BT 5 1954 ELIEDRIFIECERIC 13, BN O BB L R EE
b LT26H 52 L RIHENTS (TSUMURA, 1970 ; ABE, 1977 ; i - B4, 1979). 1
B3 1961 £ 8 ANPIBgEIC L 2dn e &N, L) 1612 1973 F 6 A DREL BRI
%y 5, BELBFHEICEL T3 X 7= X280 & DBEIZ DV T % DIFRAT TIC
BT 5 (08, 1973 %H, 1974 ; SHIMAZAKI, 1974 ; KASAHARA, 1975 ; ABE, 1977).
Z TR ERFARDOYBIMBEBIC OV T A 7 = XA R HART AL,
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SIBk it E T AR 13 ERRARRERE T 1961 4 8 H 11 B 15 & 51 47 (H AAR 4Ry THEAN 36 4 8
A12HO0BES1S) Thb, RABREIIRE, I Wk, LR, BEACB-T4THY), JIK
WHICREE 44, RE-TBIEA1LF, 2OMETORENH -2, I ERE (1961) O
B P EREOMICADEISFEG TR OMS L OMERE L H S5, MEICL ) KFEBRICD
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C/NBRE e AR L 72, HATORI (1969) 12 & 4L, BEOE S ZMIRIECRA 10cm TH 5,
AENEEMEIIART THERH, b L International Seismological Summary (LUF ISS
FEEY) 252 LN TV AD, I 2T SuzZukn (1978) ok W HBRESRELHWAZ LT
5, FOERIIYEFF 75 km 0 42.98°N, 145 25°E B L, BIREOEIE 36km THh 3,
WEBOREZ Ms (KT~ =F2—F) TT7.1, ms (ZHBERKE~=F2—F) T7.3
TH% (ABE, 1981a), ABE (1981 b) I2 k2@~ =F2—F M:i36.8 Th 3.

Il #3% % &

BRI ERARIC IF AR R BROMED T END D, TNL B L RISIII LA F L L1
AT B EELLNE, Liahi>T, Bl 2 ETORGS A BT 1UE, [RBRO
WA UT, A% RO LA HARERL CNBI LT 2, NMIPHEOR
FHE TI3 T8 & JIB ORI AGE . TSR B 104 km T4 3. Fig. 1137851k
DAFHMLOZE R T, ERLRIERT MR I0b &<, 70y F ORI ER
LHESTENENLEMTH S, Mo LRI L TEROBEETY, HMEROLS)
BHEETH Y, MEROMWERIRA L LA\, WERERE (196147 AL 9A) OATHE
i PIB ISR L TIER D 4.5 cm OBER £ R% T 5. £RLILEZE L CEEgMEyr Hb%
fbEZRHTAL ). MWERT1FHE (1960 F8 A» 5 1961 4 7 A £ T) DFEFHRIfIEL 69.0
cm, % 1 4R (1961 459 A5 1962 4 8 1 £ T) ifirzid 64.1cm Th ), WHMTOH
EiZ49om ki s, Lidt>T, HELBUCERIISIBICN L T 4.9cm RZEREL & LH#EES
nas,

e - At (1979) IRALIBERIRER COTHO LML E S L, Zh & E% TOIE
bE Db, TEROBREZH 4 cm LRz, SR IEB R & BT 2 &, TERNLH &
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Fig. 1. Difference of mean monthly sea level between Hanasaki and
Kushiro for the period from August, 1960 to August, 1962. Dashed line
shows mean annual sea level difference before and after the Kushiro-
Oki earthquake of August, 1961.
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BIFENLNL Y KREWZ LATRRENS,

AEHERE TIE, EX IS 1953 4 & 1970 i HBEFAZ P & B L BEbeic & 0 — Sk AEH]
EAEME N T 5 (B EEE, 1971). LA L, 1970 £OREIC B v COKERBRI KIRICESR
SNTIzDIT, RN L) AHEBEBOFEMAE ) Thole,ridmbshb L,

IV XHh=ZXA

A =X 0% PREWIBIOGAD HHEL 72, BRE L CRFT "MEARL B LU ISS D)
By 2 72, B R RIS 90° LLNICIRE L, BB S~ HE 13 Jeffreys ol EERgE
2y &7z, Fig 2 3 KBS TO Pl B % Wulff net O FHER LICREL 23N TH L. B
B EmOGHARCIzHIZ 2MOEEE FEHITBRD S Z L5 TE 2. 2 ROEEOER T m & @8
AIZENZNNIBW & 24 BLONIE & 68 Th b, T xH =X 1Bz TEELRY &AL
EHRIBIC 2T TORNHEN L CICHFET 25D TH S (STAUDER and MUALCHIN, 1976).

ZOMED A I = X LD —IHEE D & A CILIEHIC E L st L SEE > WBm L E 2 6
N5, ZOmENEEE L, WEESHIATHENETHY), BB TEHNT) HEZZN
fHED 7V — + oEEY A ) TR 7 N6OW Th 5. JIBIMED 4 7 = X 18813 1973 4 6 A
17 BRELEHHE (M7.7) DL 0ICEPT 5. SHIMAZAKI (1974) 12 kg, REEEPH
BEoOWEEOER A, ERtE, ) o7 -7 ol Eingn NAOCW, 27, N63W T

e Compression
o Dilatation

PASADENA PRESS — EWING

[ 2CM
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AUGUST II, 186!
s Fig. 3. Observed P-wave form and

matched synthetic of the Pasadena
Press-Ewing seismogram of the
Kushiro-Oki earthquake.

Fig. 2. - Initial P-wave motions and mech-
anism solution for the Kushiro-Oki
earthquake. A lower focal hemi-
sphere is projected on the Wulff grid.
Here ¢ is dip direction measured
clockwise from north and ¢ is dip
angle.
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B, I EYSINMEND L DL DEGITE
ELWEFEBIT/NE W,

Wi DK & SIIRESAD &5 40X 25 km?
BENER L > GELE NS (Fig.d DA
HER), REIREBOITIZPRICHEL,
N E BRI bilateral R € — F 2 RmE§
5, INL0EZEEL LIS, PEROBRER®
H# L, Pasadena iz 31T 2 EEHIP SR E
# L 72, Pasadena |2 Ei58E 70°, 47 N60O°
EicfiBEd 4. SFrEHBEOZHMIZENE (1981) 1
L. WO mE S Fig. 3 10mt, METRR [ 2 cn
|3 Press-Ewing M E B E GRFOBEAR

50 KM
E. HOKKAIDO

A 8
W30 s, Fu—nEERBE00s, EFF T ey e

40 - D
2300) ICEBLNTHD, HEICIINEE EAD so- o6

KM 20KM

Bl EE S 2 A2 s & 4 km/s &
L,pP i & sP i x &, BROMGIZE <, Fig.4. Vertical surface deformation pre-

= - . dicted by seismic fault model. Solid
=) rhLEET— X .
MIBRIRO Ll b v hElTa.2 and dashed contours denote upheaval
X 10%dyn-cm» K £ 3, Fig. 3 nBEHHEFIT and subsidence, respectively. Inset
FDE—A Mo £ MRS 3.5X10" shows distribution of aftershocks

(Suzuki, 1978).
dyn/cm? £ ¥ 5 &, BiBEEKIZhZ > THF

BOLvbhniEl.2mei s,

Ric, ERMIBET A LEFE N A LT ES FHMEETHIC L - TRz, FHEII
MANSINHA and SMYLIE (1971) & F 3z fAviz, A= Xa@hr bbb b L ) ckiEmtbtto
FTXYDFEIKRFEL Y 67 DOHMICH BDT, IXNVOETNEST % 0.47m, 22 TTFNHT %
1.1m& L7z, #R% Fig 4 12787, KE»LEEH 7 — VT EBTORE, W THORELRT.
TERiIERgicEL, BREIX3.4cm Th s, —F, PRI hEERICEL, HHEEZ 1.4cm T
bo. EENEHRINHKOLNL N AR, THEFALELZEIL 4.8cm THB. ZNLDREE
(I B b L AT B 2 I HIAT 5. LT, AFEICHV 1.2 mo <
WHEP VIR E L ThH -T2l w2 b, &b, Fig d nBARIIAE X AE» L 10 A E THE
BDGHERT.

Fig. 513 1961 F#l# gL & 0 1973 FRZLBMPHBORE, KE, MEHOMEMFK LA
BE—EEOHEICE ) BEME LICRL230TH B, BET— 13 TXTSuzuki (1978) 12 4
0K, HEAFEMBROMETH AR KFEETL— O LEICHE-> TBEL T3 22
2%, PP HEIIRE B IPHED 12 £R1C 5T L T, REFBITHREOKEED T imlhik o
—IEFIEL 2L DE VR B,
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Fig. 5. Distribution of main shock and aftershocks projected on the
vertical section along NW-SE direction. Closed circles are for the
Kushiro-Oki earthquake of 1961, and open circles are for the
Nemuro-Oki earthquake of 1973. Hatch and arrow indicate fault
plane and fault motion along plate boundary, respectively. Hypo-
center data are from SuzuKI (1978).
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1961 £E 8 A 11 H IR RE (Ms7.1) D 2 A = X 2 % MBI 05k L BREIECERIC L & DWW TN
7o, WESINDHWIG T A — 2 %FIELT 5 &, MBHEROES T I NIS'W, ZoMERAIL 24°, 2
Vo 77 P vy Fn: N6O'W, BRJEEEhid A 3 rLusiliE, BIBmIO RS i3 40%25 km?, F
Bl wbiwidl.2m, EE— 2> M3 4.2X10%dyn-cm TH 3, AKI (1966) DETER &
3.5x10"dyn/cm? DML Fv 2 &, N T &I 29bar X RKF 3. bR, Hvy
1B DB b - R AR S b L BbN b, JIRRE L 1973 FIRE B E
(MsT.7) i3l T8 Y, MBEAOKEESI MY L E TIHEFICRCMUS. JIBiPEIMRE
FEHHEN L ) KERMBICREBL b - 722 L IFHBRRE W,

A BT A EN—i b EE R X E vy s —ic ko 72,
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