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At 19 : 01(JST) on May 23, 1995, an earthquake with Mb5.7 occurred in western Sorachi
district, approximately 80 km north of Sapporo city, the northwestern part of Hokkaido.
To study detailed spatial distributions and focal mechanisms of aftershocks, we carried out
a temporary seismic observation from May 24 to July 12. The hypocenters of the after-
shocks were determined by using 4 or more seismic stations out of 8 temporary stations and
a permanent seismic station near the source region. The aftershock distribution concen-
trated in an area of 10 km X 7 km. Most of focal depths of aftershocks situated between
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8 km and 14 km.

After 4 days of the mainshock, a telemeter station was set up near the epicenter of the
mainshock. This telemeter station detected 1178 aftershocks after one and a half year from
the mainshock. We determined 138 hypocenters of aftershocks among them, and obtained
the p value (coefficient of modified Omori’s formula) to be 0.95+0.10 and the & value
(coefficient of Gutenberg-Richter’s formula) to be 0.87+0.08.

The focal mechanism solution of the mainshock indicates a pure dip-slip type with east
-~west compression. The focal mechanisms of 3 major aftershocks indicate dip-slip and
strike-slip types with east-west compression. We cannot obtain the evidence showing clear
relation between spatial distibution of hypocenters of aftershocks and surface locations of
Yawara and Kabato active faults group.
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1995 4 5 A 23 B 19 8 1 4 (B AKERE), ALB2 & db~H 80 km > 22503 /T #+ )1 BT > 468
TM5.7 [88F (LT JMA sBET ) Ik 3] MBS RAEL T, LMEEIOL WHETEN
PR, LEEOANICLDE, ZOMEBICL 2 ELHERRELS, KREO—IPKIE 46 B,
BUERIL 710,460 THE STV 5 (BRI, 1996). HL- 5 H (1995) DB IC & i3,
BIFEBOF-HENET, JtERITS L OWERI CEALE (EE L 3Tr), FEBREOBRSHE,
By, BROAIKEOBIE, KEOMERPHIRT, ZHcREDREEIZHLN, S5
2, MEER) AR L > CTERESEEOEEN 15 km O&FH CHE ) »RBEL L Z EFH LI
ToTrd, SHABA996)ICLZ2RBABHMERBEZILICLIE—R L -T2V A 73—
VarTROLNIABOMEE— 2> M it M,=8.6X10"(Nm), €E— 4> }-2/=F2—F
iE My=5.9 Th -7, '

SEOENERE, ZAMXTHFEINITERPACAMEL Tw5, #EELMOREICIE, @
BRI & 52 LA & Z N %4 5 IEWE (e Wi g 2E, MR 25389 b n 5 (IEWT B HF
724, 1991). Fig. 1iz, 1978 44 5 1993 £ ¥ THORME L B F 2l & L 2B, 4
HOARES & URKRBOBRSH 27T, ORI, HIREFXKARE (LLT SMO X B&3, 1985,
1987) 12 & > T 1910 20 5 1978 S £ Tlo, O THEL 2 M24.7 DHE RS 20 km LS
%) 9MBLMZ TH A, B 142,10, & 4.2 (HRN BRSNS, ALEERERO $ T3 ke
ERTH 5 (HES, 1986). & 225, AR - 2HBOBREBAET, ZORBICHTENR
HARNC BRIRARE S N2 MRIIFEF I DL v, S EIDHMEIIMA 5.7 TH- T, ElA» SEFIL
WO TRE HE L L ULBERKBE TS - 72, 1986 FLIE, 2AIZIT 2 FuICEER)
HERILL T 200 HEH & 5, MA*5 Bt 1986 4F 11 A 13 B BdamagiBooE (M 5.
3), 1990 4£ 1 A 8 HIRATIH O (M 4.9), 1990 4F 11 A 11 HiRimAETRBADOHE (M 4.7),
B L1993 4 7 H 20 HBEIMARTERIOMEM5.1), »H 3. 1986 H£LIET T3, M5 ROME
13 1930 FARIC 4 [, BEINPIET X 9 AL TR Z - 2o, FECTFRF (1947 48) & MBS (1955) 2740 &
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Fig. 1. Distribution of epicenters of earthquakes which occurred in and around the northwestern
part of Hokkaido from 1978 to 1993, in a depth range between 0 and 30 km. Epicenters of 7
historical earthquakes whose magnitudes larger than 4.7, are added. Those 7 earthquakes
were observed by Sapporo Meteorological Observatory in the period between 1910 and 1970.
The epicenters of the 1995 Shintotsukawa Earthquake (A) which occurred on May 23, 1995 (M
: 5.7), and the earthquake of Hokuryu town(B) which occurred on Nov. 13, 1986 (M : 5.3) are
shown. Locations of Kabato faults group (1) and Yawara faults (2), presented by Research
group for Active Faults(1991), are shown.
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NHNATH5(SMO, 1985). 4 EDMED, BERAEETH » T, MEDMEFBHNIERIL
D 7% H THERE S N5 MEBBB O EIIE S - 2 JbEEIRE L ) L o BES KRBT T
B> EHEET, Th L RAEERRFOMBEHICLEREL T T iUk bk v,
AEEROIW 12 km D ILEERTEER I SMO 7 225t FEE N & (JHR), ZEEROFEH 25 km »
AR, AbHRE KRR B E T Bt £ > 2 — (LLTF RCEP ¥ B89 ,) DiERET Vv
A= B E(HAM) BB E N TV 55 FAl L@ RASIECIC T WDT, w7 =
Fa—FOPECREOBRIEN TEL V., £ZT, RKEMMEBEL CROTHROME L
MEF Wi ERES & OCFIWIE & DB EM 2 T2 oo, RERERH O 24 A 5 BEHANE TS
BEBRUNZEREL -, LWEBSNALCERBRN SR T e 78RS 2 8, FUINBHSE 4 ETH
fz. £ ZAW, SH2TH 1383 (7)) =y DRBHR) ICHAL 2248 ) L HE (M, 7.0) D%
ZHW (R, 1996) D120 28 HE TIRTF P A NBRE 2 TRTEINLTLE -2, 206
N2, REBEBDOHENESVEFANL OF I TV A—SBRES: 1 8T 2. 20T+
o B 4 I L BEEREIL, 6 A 18 AL T 12 BT TiIThiLk.

AW T, OB EFRNCL > THELNZHBET -7 %23 L2, ZOHEIZDOW
CRD 3 BT DWTHRNS,
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Fig. 2(a) & Fig.2(b)iz, 19954 5 H 28 HIC#&E&E S 7z RCEP 7 v # — & Bl & G311 57
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Fig. 2. (a) Temporal change of the daily number of aftershocks observed at STD, which was set up
after 4 days of the mainshock. (b) Plot of the cumulative daily number of aftershocks
observed at STD.
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~8HA1H, 9A9~10BE L1l A1 H). XKiZ, REOREHE SRR AFLR (21, 1957 ¢
Utsu, 1961, 1969),
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Fig.3. Decay of the daily numbers of Fig. 4. Magnitude-frequency relation
aftershocks observed at HAM. for the aftershocks. Solid circle
The p value is estimated to be 0. denotes mainshock. Theb value
9540.10. is estimated to be 0.8740.08 for

the aftershocks in a magnitude
range between 1.8 and 4.0.

(22T n(t): BTEREL: ) DEEHR, K, o, pr BB L2H) b LREL T, Fig. 31
AENBROVE 25 km 12 H 2 BN HAM TOREFEESH 5 1996 4 11 J 20 H F TOREHSD
DWFEOREFF T, TSR L2 ->TEY, (DRicBWTc=0.1, t>c ¢TF
$=0.95£0.10 ¥ % 3. Fig. 4 IcARE—RERV OB BREL S LT, KEL S 1996 F
1120 HFCicREAEL, RCEPOA—F YEHBlIC L » TEEMEL 27 =F 2 - FFRESI N
218 EOKEE A2, =7 =F 2 — FMORHICIE, L—F 2 8fl & Rk (1971) D=,
0.85M =log Av+1.73 log r+2.50 2)
[Z2TM:=7=F2—F, Av: R ETEESIC DV ToMEBERAEEIRE (kine),
v . EIRIEEE (<200 km) |2 HWT, 28BS TEHL 2, Fig. 555, MZ1.8 DREICHOWT
Gutenberg-Richter DR Ak K KD iLH, ZORDEETH S b1HIZ b =0.87£0.08 & 7% - 7z,
BAEEIR, FEBRE,L469EN5 A2 B9 64ICRELLMII0MA)THY, RE
EOMDE 1.7 e » Tz,
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BFEGEICHACLBRSIE, FRRRIS 8 sy, AERAD S 5 HELICEKE S L BHA STD
(RCEP), Z#c SMO 0B & JHR DA 10809 b3 EUETH B, UBZD 0 ENZ E
PARBEBRNE L PRZ L12T 5, Table LiIcKRBEN S DL EAE, Fig. 5, Fig.6ictnsbn
EEN & SESM 2 F N EIURT., v a—F—0BIfERR L EORRIC L Y RE» %L, T—%
DERMEICRIT S, SMO @ JHR 13, BRSHRE b 2 WHIEORAR) T— 5% (, 33M@LA»
btk d -7, STDB LU JHR % KEBHSTHY bz ER L, Markproducts £
L22D(EAREE 2 He, BIEREIZ & v > M EHL 66 KQ WY 1 034 1.23 V/kine) T, 8 &
5 SE BB & KCPEY (RE) &5 2 s, B9 0 3 U3 BT 1 85 Th - 72, STDRAI T
FHN TV 2 HESHE, Markproducts #: L4C-3D (B Btk 1 Hz, BERE 2V/kine) T, EF
By e ACFE) (Bt s L ORBE) &5 3RS TH 5, PIEB LU S EFERANFRARY 125V T,
7 u 7RSI 2ARMSEDBXE YA T — 7 L s BHMESE T v 7E&E R (DAR) T
» 5D T(FRE, 1970), EROHRAMY 2T —7%HEL TA/DERL LHEBEREZ vV 2D
T4 A7V A IR T T» 72, £72, 79 Z VERLE T AL TE#EH S Data-mark LS-8000
SH(20 MB RAM, #> 7)) > 7Eu# 200 Hz) T— 2 ur—» v s iiziz, ERET—5%
IBM #t#! ThinkPad 230 Cs(530 MB HD) Y/ 2> 2 4L TV — 7 AT —3 3 2R L, WIN
EFHOTHRARD 217572, $72 P¥EB LS BWERHOFHLAI ) I, HEFTO ETEHE &
UIKTFBIRST DELSRE F N Z N5 72, FAT ) ML P BADBIRE A 1/100 M, S BE|ERER)
#%1/100~3/100 ¥ T4 5. Fig.7(a) ,Fig. 7(b)ic, TH o 7HBUE LT 7 A BRETHRUI N
REHEGNH 2 FNFIURT. BHEIECOWTE, THoZ8illE i, &84T NHK
-FM BOA DRSS 2 EBR2E L TSk L, TN KGR E ORIEEL T4 27V A4 RicTEH

Table 1. List of the temporary stations.

Station Latitude Longitude  Elevation Component
Code (N) (E) (m)

(Analogue)

FKD 43.6211 141.8378 195 UD, EW

SYS 43.6386 141.7461 180 UD, EW

TPP 43.5947 141.6236 257 UD, EW

RYS 43.7419 141.6858 360 UD
(Degital)

RUK 43.5844 141.7278 128 UD, EW

MSK 43.6981 141.6508 555 UD, EW

TOP 43.5897 141.6275 260 UD, EW

0sl1 43.6689 141.7797 153 UD

(Telemeter)
STD 43.5825 141.7314 120 UD, NS, EW
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Fig.5. Locations of epicenter of the mainshock(%), temporary seismic stations,, having
short period vertical component sensor(¥), and vertical and horizontal (EW) compo-
nents sensors(V), and routine stations having 3 components sensors(A).
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Fig. 6. Two observation periods of the temporary seismic stations, between May 24 and May 29(a),
and between June 7 and July 12(b).

B o 7z, FIEEIIERMEIC & - TR, ERIIZBRHZHMEL 2, T2 2 VERAIA T GPS
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Table2. P wave velocity model

"WM} used for hypocenter deter-
. N mination.

. SYS 1995/6/16 01"03"48.70s  S-P Time: 1.39s Depth Velocity
@ | ‘ : (km) (km/s)
) 0 — 0.5 2.6
y 0.5— 1.5 3.5
; ; o | Vertca 1.5- 9.5 6.2
9.5-19.5 6.3
- } 19.5—34.5 6.7
P a— | Ew 34.5— 7.8

RUK 1995/5/25 20"56™57.37s  S-P Time: 2.00s

Fig. 7. Examples of aftershock seismograms, record-
ed at analog recording station SYS (a), and
recorded at digital recording station RUK (b).

Lizhinofz, 7, 2L 0BRSS TRAINLERELRY, 2OPK L SEDEEED S, F:E
FAXT T nic k) Vp/Vs=1.71 2#5EL 72, 20 Vp/Vs DERHHL T, MinKEN P L
SENENERE A H, BERMZHEELRL, KiZ, PEIEBSMICL -4 L)z, BEE
ERR/INHFRIC L - ToEL 2. EBEEEICIE, 2 (1986) A iz b 0 F 48 e T i
& €57 (Table 2) » b7, BIRRE X NHENKIZ, 4 AU L THEAS KB LLIMEE,
BEBAERFPR) A 3 A THAUZIN KRB HEOAH 1U4ETH ), INH3A L 1
TS-PEEI»HAMS N T3, Fig 8 ICBFEREFEIMBIZ DV THRENGAERT.

85% DHEAH I 2 km LN THREEI N TV 525, EREFEIC U CHIEFAOREEEH,E
W, ZOBRKIZ, BEFELLBUADR v F OBRSEY Tt v (I HROLEITRE)
LODPEINTBEHEEZ L b, Fig 9(a) ~Fig. 9(0) iz, BIRRZEICHE W £EB8MAD
MAEbEE, ZNCL > TRESNLRBOBROME R ZNFIURT. FHEORR, @i,

BB IUVRISFHOBEI TNL 2.0km ULNOKEMMEEFMAL 72, Fig. 10 i R
DT — 255 BRVRESNIRBEOEMGH 2R, A (O) i3 4 8B EGEK 6 5K) DB
WHEIC L > CRBEERETELREUMETH 5. Fig 10(a) IZBRSA T, HE=ME (V) 12
BB A ONIE, BE (%) (2 SMO & RCEP DT — 7 2> THREL L ABNETH 5.
Fig. 10(b) ,Fig. 10(c) iz # n £ N dt, EANHEMEICRE L LEBESHERT.INLRED
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Fig.8. Histograms of the errors of the hypocenter coordinates of NS(a), EW(b), and
depth(c) components.
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T, KT X —F % Table3 2R T. 2 bid SMO & RCEP nE BT P B HES
LRz, ARIZEFES AICEMRES 2 R OMMERE OB E R L 2. KREIZOWTI, BRERE.
1By, BTN B R DIES TR L N0, FEMEE O F A TN O RE L W LI —RERTH -
72,

V. X iz

Fig. 12 o RLTh 3 & J i, RED L FEIBRS OB HIc S EHEET 5 3 TORICHE
1O WL 220450, KREBFEMO TOP & TPP 7217 TR E N T3, Fig. 10 DEILED

(@) XAZHAL 2 MBOBIR(6 M) TH 3, b0 XHHEMHE)KES, Fig 10(@)nE
S F5 T PRI TE — BAL R M 5 AT - TV, Fig. 10(b) HrgdbliE X2 &, 3 km BENHK
SHELTVS, ZOMIZHBRNTOEEREREY 5 DRHE EZEL LS.
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Fig.9. Spatial relations of aftershock hypocenters(O), and locations of seismic stations(V¥), used
for hypocenter determination, in the periods between May 24 and 25(A), and June 19 and July
11(B).
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Fig. 10. Spatial distribution of seismic stations(V), mainshock(s%) relocated by using SMO
and RCEP data, and 94 aftershocks, devided into two types, those with X phases at
TPP and TOP(@®), shown in Fig. 12, and others(QO). Hypocenters are projected onto

two vertical planes striking NS(b) and EW(c) directions.
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Fig. 11. Distribution of focal mechanism solutions projected on lower hemisphere, in the
western part of Hokkaido. Polarities of P-wave first motions were used for determi-
nation of the solutions. The shaded and open areas in each solution indicate the
compressional and dilatational quadrants, respectively. These earthquakes were
occurred on Oct. 29, 1983, M : 3.5(1), Nov. 13, 1986, M : 5.3(2), Nov. 13, 1986, M : 4.1(3),
Jan.04, 1992, M : 4. 0(4), Mar. 14, 1995, M : 2.5 (5), May 23, 1995, M : 5.7(mainshock,6),

May 24, 1995, M : 3.2(aftershock, 7), May 24, 1995, M : 3.0(aftershock, 8), and May 30,
1995, M : 3.6(aftershock, 9).
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Table 3. Parameters of focal mechanism solutions of the mainshock and 3 major aftershocks.

Origin Time Lat. Long. Dep. Mag. Np1 Np2 P-axis T-axis N-axis
y/m/d  hms(JST) N E km JMA StDip Sl St.Dip SL AzDip AzDip AzDip
1995/5/23 19:01,28.4 43.6395 141.6828 13.0 5.7 745 71 170 46 97 257 1 352 82 179 6
1995/5/24 01:26,55.9 43.6620 141.6570 10.0 3.2 345 41 138 215 61 47 286 13 165 67 20 26
1995/5/24 05:15,33.3 43.6622 141.6919 7.5 3.0 40 64 5 13580 173 263 14 4 30 153 62
1995/5/30 17:25,07.5 43.6506 141.6915 7.9 3.6 050 125 352 50 54 108 6 210 72 15 21

ey Xy sxz&
(R (LRI

| Vertical

Mwwwww«wvwwwwﬂ MNNW«\MWWM

< EW

TOP 1995/5/24 19"09™32.24s

Fig. 12. An example of the seismograms with X phases on vertical component, observed at TOP.
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FE-KERHRIIZOVT

HERRBRLRDRBE L DREICIZIRN L ) ZMERYH 5. 1013, FEREEE»LNE
BABEIFMON TV B BRMUAIAEES 6 DEEIBNA TV 5 Z L%\ (HAM ~ it 25 km) »
T, NSRBI TSI NG, BICRFBEENT L A — F IIERE £ TICKRO P2 2 728,
ARFBEEBROHRI KON TS, 2HFBICE, WBRRAANDEHH c £ EHIZ 0.1~ 1 B
BEEREL T, tdc AU LNERBHE L GAEUT 35, TNREIC & - Tt p EOH B
RICHBERITT I LD 5, S RIOBHTHITIE, AERED S 4 BRICEHES 1172 STD DR
T—FE#HCTEREL 2 PEIZ 1.18+0.14, T & [ LI TR Y » 72 HAM O8RT7T— 725
FELZINIZ1.1410.18 TH ), HMAHE UBHEMBEORMICERLERIALN L o2, Th
B EFBARICRE CRERT, AR-RERTIBEFOMREEZ TR T I L 2RRT 5. 40
HAM 2 B 3AREEER» LT — 2 AL 2. 2 LU, SEINKRBIZHEN L RE
RINE A DI EHTE DY, [T (1995)12 & 5 1993 FALMEERETEPHED P #I12 1.25~1.28,
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BEN BARSERD P EOFEEHT1.22 TH B L5 5, SO P EHFRRPE T LRKED
WEIN LR L TH- 12 2R LTS, KEIRARBEN S =F2—FELT LW
Y, Utsu(1969) 12 & 2 Hi AR (= 7/ =F 2 — FED AT U H 1.4) L RN TH N, By
RERFITHDL ENZ B,

FBRBOEMBMIIOVT

Fig. 10 iz & #uid, REBII IR —FEEEER D 10 km X 7 km OEEFIC LD - 12905 % L T
w3, Fig.10b) 2 R2% &, BIRZITNTRS 5 ~15km o&ifHicH ), HRIOWES km DR T
BES5~8 km rUARKEED 5 kmRBFRHAHL TV B, FREDHTIIREE 10~13km D
Bzt & oTWT, LSNP > ThTLITER L » T ERICH S, LAIDOIES km
DRMIE Z 1 &3t~ A - TEE R £ 52, THZBEREICHE 724 v F OBKA
FREEZ SN H LAY, TTICBXTWE L9, FED X 4 = XL BOEHEDEF D
T TH o722 E b b, KEKEIIC 40~50° BEER P HIFE 2. L L, Fig 10(0)o
KBIVEEL LB, FNERBTIEMIALN L -7, KESFRCEPLHRIE
7 kmOMNTH Y, EHEIL 38 km? &5, —7F, Utsu(1969) 1z X huid, ABEMEDREED
m#S (km?) &~ 7 =F 2 — FMa iz,

log S=M—4.1 3
EWI AR B LN TV A, M=5.7D%41E, QA5 S =40(km?) T
HoT, SENDHENKREBH L IZIT—HT 5.

EBEEBENDANZXLIRIZOWT

Fig. 114213, HEF IUHEE & B TE LR T 1983 44 & 1995 4F 3 TIC FHE L 72 MU iR s
DBEFEE 2 H = ZXLBHRENTVE, SEFEL LHWEE ZORBIIEE L L EILE -
RO 2> TE ), ZOMBOREIEEGTIE GRE, 1986) S LBHoRZER) (£ H - K
¥, 1987) s AN TH » T, KEETV— FDILAAA L Y 3 THIEEDRHEDF HHEW 2 &
2RLTW3,

BED A H =X LM, BHEAMB01996)Ict 2 RAMMERG L IcLice—n Y TV
e [ =P g YETHRLNR(Fig. 13) L T 5 &, EMIITIT—8L T35, HED
WRARRL > T3,

RDoEWRE & DRIR

Fig. lic kg, ENREE oM EL W LK -FElAmThd b, —F, Fig. licixzan
EHICE -ERAMICESEBEFRS»RLNE. LALBEZEOERMEI—EL Tt 2
NLDMERBREFNEEOMEERIC L 2 s 3F 212w, T2, MGz AtLE -3
BR) EARED X 5 = X LBOEBHI AT TS, L L, B THEL NI REFAHH LI,
AN=XLBOIOEHEND ) B, EHLLPMBEICHET2DOPMETE 472, BREIN
REEOGED LELTH, RNEIEEERL TREL 2BETH2 LRI 52 LizlEL



1995 4F 5 A 23 A4l HR) B nHizE (M 5.7) O SR BB H 59

Stike Dip Sip Azmuth  Dip
Npl 1867 232 1154  P-ads 75 24
Np2 3393 €92 796  T-axs 231 64

Fig. 13. CMT focal mechanism solution of the 1995 Shintotsukawa earthquake deter-
mined by the long period data (after Takanami et. al, 1996).
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