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Report on the 1981 Eniwa Earthquake Sequence,
in the southwestern part of Hokkaido

Yoshinobu MoToYA
Research Center for Earthquake Prediction,
Faculty of Science, Hokkaido University
and
Hiromu OKADA
Usu Volcanological Observatory,
Faculty of Science, Hokkaido University
( Received January 10, 1986 )

A small shock was perceptible at Sapporo city on October 18, 1981. Notwithstanding its
small magnitude of M 4.0, this earthquake is noteworthy because it is a rare event which
occurred near the heavily populated city in a low seismicity region. Seismic networks
operated by Hokkaido University observed five foreshocks within one and a half hours prior
to the main shock and many aftershocks. Some features of this earthquake sequence were
investigated.

Human perceptibility is typically described with a sudden startling vibration of short
duration and with various kind of sounds, as having been frequently reported for small, near,
and shallow earthquakes. Although the focal region of this seismic activity is located near
the active volcano, Mt. Eniwa-dake, north of the caldera lake Shikotsu, there is no evidence
that it is related to the volcanic activity. From the focal mechanism analysis, the activity
is rather interpreted as a manifestation of a regional tectonic stress operating widely in the
southwestern part of Hokkaido. The earthquake magnitude-frequency distribution » (M) in
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this sequence indicates that the foreshocks have a lower limit of magnitude at about M 0 and
that the aftershocks have a truncated distribution around M —0.6. Waveform similarity of
the foreshocks is quite good, while the aftershock waveforms are variable from one event to
another. This unique » (M) and waveform similarity imply that these foreshocks are
originating from a certain simple faulting.
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Fig.1. Map of southwestern Hokkaido showing the Eniwa earthquake
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by 100m contour lines.
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for Earthquake Prediction, Hokkaido
University (RCEP). For Fy, My, M,, and
M., see Table 1.
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Table 1. List of major events.

Code Time* Lat. Long. H M Remark
Fo 1632™ 42.825°N 141.235E 3.9km 2.6 the largest foreshock
Mo 17 58 42.828 141.246 7.8 4.0 main shock
M. 18 22 42 .824 141.240 4.5 2.8 the second largest aftershock
M, 1834 2.1 the third largest aftershock
M, 19 02 42.830 141.248 12.5 3.6 the first largest aftershock

*on October 18, 1981.
Events except M, are located by a master event technique in relation to the master event M,.
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FLEVSTWBEIET, WhWAETARMEL LWt { TROHENRH®E L L52T
VBRI EThoT. BEHCTWAEALSEC(HESRLID 720D 85720, @), [ 7o,
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fAEFEL,HEN T B B 21E, KEIEA(1979)). L LA EIDMED L 5 I IRE) kSR RO &
POBETETIZFF—y 0N BAL TV RENY » v Z—% TS v HIc#k 26D
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Table 2. Polarization of initial P waves for major events.

stations Events

Region Code No. Fo M, M. M, M,

ESH 1R +

NRM 2U - -
KOM 20 - — +
KIT 20 - — +
GEN 2U — +
Usu group OND U _ "

SMR 20 — - + +
SHO 2U — +
uvo 2U - +
HOR 3U + + + + +
MRR] 43 + +

.. . SUT 5] -
west shiribeshi { YOT 6U B _ _ _ _
TAR 7U + + +
Tarumae FPS 70U + — + — _
group WCR 70 + + — + +
KAR 7U + + + - -
SHI s8U — — + -
Ishikari region { HSS IR + + + * N
SAP 10] + +
MSN 11R - + -

. URA 12] -
Hidaka coast KMU 13R _ 4
ERM 14R + -
HIC 15R — — _ _
. . IWN 16R - -
Hidaka inland MYR 7R _ _

HOO2 18] -

ASA 19] +

+ compression, — dilatation. For events, see Table 1. For stations, No. is the same as in
Fig. 6 and abbreviations are R (Research Center for Earthquake Prediction), U (Usu
Volcanological Observatory), and J (Japan Meteorological Agency), respectively.

AL HELLW MErIPLENEL - TWEI EDbho7z, 2L ) BERTTIE, |&
FFo [ BEMEK | OHBICACTIBE| 28552130700 Lw, 72, FEMI»Ch
AP DMEFZRRLETWEHELIY, SNHHLOMBIIRARE M, KIZKEWHEM LU
BAREF, Th o7, BEIFTCRVBAICIEM=2 6 BEOHETL ERMIITIIARICL S
ZEnbh o,

ZITi, HAMETHELZMAKL TwWbsIcEBL2 Fig 700y s —3SEERTIE L
CCOFMERFMERL T b, HEFERHBIOEVCIZE NI THEF TR TWEZ LIETHE
LT, ORI HEBHBIIEEENIL 7~ 8 km O HEEI N, ZoMEIZHIEH RIS
LB ERB kM TH TS, Lirl, COREDBMBALECL» 40 L BREMENKS
EVIRETHD )., ZZTHERLNERE, AURERARESORNENAOEERROBER
L#EE X N BB NETOBMRRHRENERME GLUIREXARE (1985)) 23T s & 50
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Fig.6. Focal mechanisms. Solid and open circles represent
compression and dilatation, respectively (see Table 2).

—DDHEI LB THA.
BRAAADEEY H2 TEERICH Tdnd L, [BEIEIBETH-125) LBbNE, W
NHDEDERHHEEIC D L -0, BEHE— =1 / RO —FHWHNI7F, ARNG—8EE
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Fig.7. Results of macroseismic survey. Bold-faced numer-
als denote not seismic intensity but number of earth-
quakes perceived (Fo, Mo, M,, and/or M;). Solid circles
three times or more, triangles twice, squares once(solid
stronger, open slighter), circles with slant felt or unfelt,
and open circles unfelt. Cross is the location of the
Eniwa earthquake estimated from macroseismic data.

ZoTwbeEZobNb, ALRHIZHHEEL & CEEE 5% 5V bW0 2 RFHMEDFEEH L,
HE=ZFRD 54 B IIERBIC 207> T 5, 1968 EHBEHHIEN L ) Zom AN RMEICEL T
3R FIHATHOS TR L OMIE L D D BEIRE (BT LTV 5 (85K (1969)). L2
L, AEOHACIIENEMIBHLENZZ EiC Db, 202 EITHEOHIE, RAESTcEE
LTwaeBbhsg, ikt Z2oRNHBOMEG KK 2EZ2 5 LT, BEITXEZ Eo—
D2THbENZ LT,

ARDED BIFEBUE T TIR, 2% DAL BT ER L EICH ) FICBERLBRLE
WZn k9 T, ERIICEHNILE 2 EEEO KNGS & OBRER R L Tuw iz ([EEE U
BTRTNADOTEASED -7 TRICHP T 29, TTICER LAY, HEElcas—
DELTWRIZTTH 72, ZHHVHEIC L 2FAPEPZECAHESB] L L), ZoHROME:
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BUERBEE KL ¢, HES L UKIBIE~OEROZCEILELRT O L L CEEE NS,
V. BIREC RER

BBBOER - v F 2 —-FORE
RCEP DR 7T — 7 % A BREH/» b EH L RBIEE WD 198405 F THAEL T, B
HSS o RGNk /B L 72, BREIL 2R EBEKREI 127fTh 2, RCEP T —F> 57—
SR ENLHMEICOWTUE, IMAD=/ =F 2 — FiIc##fL 72 RCEP =7 =4 2 — ¥ Mgcer
(& - Bl (1978), &I (1980)) A75-2 5T b, 2 TH D KBBHT DWW TIE Micer ' 5-
ZHNTVE LT NBETH-72. BNOHEICOWTUI M 2 KO LLEDFH LD, TDho
DFHBBFELZIN TN, fE> T I TR, Micer DD > T B HEOBRBIEIC W TLUTF
DY) BURBERNEF-> TTNTOMEN M 25EL 72, SOBEERERIIH 14 km TF~T
DHEIZ DV TIILAEHE L W TC, BEHCERET 2 HIZEZ T,
Mr_p=1.0210g (F—P)—1.20
2T, F—P 2IREBIHKEERRT (B)),
Mes=1.59 log/ Apv*+ Ase® —3.21
ZIT, Aeviz P ETEIRG OBARNE, Ase i3 SHEAFE EW g OB KIER (¢ kine),
Mp=0.81log v/ Arv?+ Apu®> —1.40
2T, Az PH#EKFE (NS, EWESDEL L2 KREWE) ORARIE (1 kine), b
N5 B2 DUENKD L NIHEAITITFEEEZ L > T M ofie Lz, FfIAHKS7—#13 HSS
DLDLDH DT, REBEICL 2 M ORE»D 20N 0h, WO DBEER % 4
ATz &tk ) znRE2/IE(HERE EEFEZ NS,

RI=ZFa—FSH

REMBERORAERRY% Fig. 8ICRT. M ' —1~ 0 0&HOREI SHBR I N TV BIC
L b, M~ 0L TORMBREEL L -72Z b b, M I ODBES SEFEEL
FTEH) LT, MIAEEGTHOTCYL L 5H5, MH» —1~ 0 DHEEOREL 2 ~ S MITBENI N5
ZEHHEEND, Lich o0, BEREBEORETIIHRBIITR (M~0) bofzbneFER
Hilb,

DE, RENPRB LU S KRARFIRBOEE S % Fig. 91cR ¥, P#Tid 1 ~10 mm,
STl 3 ~20 mm DEKIRIELZ L OREH S\, /A AV ~WUEKREE» - 2L, 728 ZIRIE
2B 2 S/INB1IUTOHETL /A XEHEBER L DS ESPICREAMIE 20T, 1 mmLL
TORKEEZ L OMETLEBICTHAE B ke, EHFOBI 25 ALICRLCH 5. &
72, RELXWEBEOERICREET /NS LHEIITHFIEL - TREIHEKRZ W2 & 505, BE
FC4%IZ 2 cm/sec DR Y OREEF L D TR E L HED 2 — TG OREAD I /NS WHE
DEEBDE I E L > T TLINERSIT B2 ERBEHTH 72, S—PRE»E» HER
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Fig.8. Variation of activity with time of earthquake occur-
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Fig. 9. Frequency distributions of maximum trace amplitudes.
NL denotes the range of the ground noise level.

THBIE LI THENEL ) A HEELEC L Cnd, MENS & 2 FEICANS &, /s
RO REHD 1\ DI B ORE TR % ¢, ERIC ZDOREMD AL 2L DEVZ B,
2553 £ T S O RAIRIES? 10 mm (55  Kine) DM M i3 —0.6 12H%T 5. LidsT, &
BEHETRABICL OWTLHEBICTRINS ) M~—0.6 L FOKRBENEERI L L koTwb
ZEDbhroatz,

— B EOHERE R 54512 GUTENBERG-RICHTER O BIER n(M) =a—bM i25t5 = &
PEHILN TS, =T n(M) 3 M~M+AM ORED M % L >WER, o bizEKThH
5. LL, MBS nERE CZOBMERITHILL T ah &) iR I TLI i3>
LN TWabiTTiddv, il (1971 BIMRBRMENIGEASICEIM=—1.3 5 HESKEO TR T
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HolZtHREBLTWS, /2, 1977 F 8 A LiAE - 2HBRILO KILTEBNC ) BERER
TIEM 3.5 HE TRERELG E— 7 £RT MBIEES AT 5 1T 5 (SEINO(1983)). Zh b
DBRFERE M /P E VB TIIEE ERINIEML 2 WEE O MEICHFET S Z & 2RL
Twb, 2L T, ZNLDEERITRE MESRRRHEE - ZRANCRCERICEFL TRET S
HWEBOBRCL a3l L T b, MEHLERL 2B OVWTLE L &) S H R
LNENTHS ) ., HENFRAEBRICBHE L CRENESS AN E— 7 21T My EALN
KREZIIHIEL TS (HE(1983)) 2 3FELHN5.

RRARCUE

BIEB L UREBZOWTEDREEMBRESIL T 3 20 RHMICFL N, AIEMAEN#T
BIRTEP TR DI LT, REFICIIHEICHDTW2L0EZ) TEVLNLEFINT
Wb Z e RIBEENS (MOTOYA and ABE(1985)). BB 2 e B #4346k A2 1R L Th 3,

— BN RIBDE LA TH 5 2 E P D LI~ TN DPOMENRELZESI2EN
HEIED &) P ERHWT EOICHLDEEZ S5, 1982 FHFINHE (M =7.1) DFIEIC DWW
THEBDHUTH 5 Z L 0FE» e b7z (B4 FTEE(1983)). BEEHE & P thE o 5 B Rk
DHHIIKREL KB THT, HRBIEIBIZESHNE LHIcRET S 1 —B, & (UTsu(1970))
DIEFHERTH S, —F, TSUJIURA (1983) 13 1978 FEFEKELEHE (M=7.0) DHIEDHE
BEIP T Wt BEL T3, ZORIEHOEHHFNT 1 ~B BT L (HREETH - 72, B
BOEHER P EREAADEOMEEBEFRL Ty s dahiwy,

V. 8 b bh (2

1981 4 10 A 18 BIC FEEEEIHE TRAE L L HEFBENC DWW THXL, Honl 2RIk
EBOThH5.

WEEHIM=4. 0 DHEL*ABLT2HE-AB- KRBV TH 72, AEDIIPIZ, HiE
(M=2.6) £ R&X2BOHEE (M=3.6>xM=2.8) L BFRBORETIIHRTH - 72, BEE
BEEEHETH D55, KUEDF#Cld 4, oMz AL T 513~ KFEEHEO L5
UIENSTREL EBEEOHETRH L EZ 5N D, FIEL L UREBICII &L HERBIC TR
DHDBZ b ot TORBIIRICHIESETE LY., F72, RIESIIHEOED SERE N
TWBDICH LT, REBCEUTVWAHELZ) THWHEL T I T,

BiEE A ZRML THNZHREXSAR S, HHAE THBRLREL TF 2 - 22 &40 B
BLET.
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Fig. Al. Examples of pen recording seismograms for the Eniwa

earthquakes on October 18, 1981,
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