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TRIPARTITE OBSERVATION OF AFTERSHOCKS
OF AN EARTHQUAKE (M=6.2) ON OCT. 31,
1983 AT THE CENTRAL PART OF TOTTORI
PREFECTURE WITH WIDE DYNAMIC RANGE

RECORDING SYSTEM

By Kin’ya Nisuicami, Ryohei Nisumpa, Setsuro Nakao
and Yoshimichi Kisumoro

Synopsis

Just akbove the source region of an earthquake (M=6.2) on Oct. 31, 1983 at the central
part of Tottori prefecture, we operated the tripartite observation of aftershocks with wide dynamic
range recording system. We succeeded in recording perfect waveforms of the largest after-
shock with M=4.8 which occurred just below stations. The analysis of the waveforms revealed
the following features on its rupture process: it radiated predominant high frequency waves (10
to 20 Hz) by multiple fracturing of two small areas during the rupture of an entire fault with length
of 800 meters. Moreover higher frequency waves (abour 30 Hz) are recorded 350 msec after
the onset of P-wave initial motion, which can be interpreted as so-called ‘stopping phase’.
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Fig. 1 (a) Distribution of earthquakes in and around the central part of Tottori
prefecture determined by the Tottori Microearthquake Observatory,
whose observation stations are represented by solid squares. The earthqu-
ake (M=6.2) on Oct. 31, 1983 and its aftershocks are located between
two stations KYT and SNT. Their detailed epicentral distribution is sho-
wn in (b) together with the locations of our tripartite stations at Ueshi
indicated by solid triangles. (b) The numbers 1, 2 and 3 attached to thick
circles denote three large earthquakes, that is 1: main shock with M: =6.2,
2: the earthquake with M=5.9, 3: the probable largest aftershock with
M=48.
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Table 1 Coordinates of observation points. Origin is (134°30°00"E, 35°00°00"N).

Point X (km) Y (km) Altitude (m)
A —55.745 49.310 70
(133°53°09.7°E 35°26'34.5"N)
B —54.970 49.480 120
[o] —55.120 48.545 110
UESHL TENP. ¢ % 1983.11,10 20n 16 M=0.7
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Fig. 2 An example of plotted waveforms of an earthquake which occurred Jjust below
tripartite stations. The amplitude of each trace is normalized.
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Fig. 3 (a) Distribution of hypocenter locations determined by the tripartite observation,
which is shown by a triangle. The P-wave velocity structure is assumed to be an
infinite medium with 6.0 km/sec. Arrows attached to some earthquakes indicate
the difference of their hypocenter locations from those relocated by using data of
the Tottori Microearthquake Observatory. (b) Same as (a), but the P-wave ve-
Jocity is assumed to be 5.0 km/sec.
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DIEBIR, H5OREIHAEOIENSD FILEICRMNBESRONS. COMBEOELFH LA D
2, ¥FNV—F YORBENFHIONT, BOoLOHBERATEBREEBERE U/ze Z£hicid KYT, SNT,
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Fig. 4 Hypocentral distribution determined by
the routine work of the Tottori Microe-
arthquake Observatory during the same Fig. 5 Same as Fig. 3, but the medium is
period as Fig. 3. A star represents the assumed to have two layers shown by
location of the hypocenter of the main the inset.

shock (M=6.2).

BRRET O PHEEEALZ 5 &, BRIZL )44+ OFLL SHBERICBEIT S (i LB BRI
DT, BAPROBEITIRIZN). Fig. 3(a) OERANCE, o0& EBSERICAEDEIBEThTH
T, PEE#EL LT 6.0km/sec BAXT X3, 22 CPHEBZ/IIL LTV &, ZOSROTHD
AR E {12, 5.0km/sec & LIzIT, 2#ND8I2EAERLIE-T, EBBHO TG %S (Fig.
3(b))o H-T, COHBK (D72 EH U 24 + OFETH km LK) OBFERECH NS FENILP K
BEE LTI, 5.0km/sec HBBUTH Do 72721 Fig. 3(b) IKBWVT, BEDMHCOVWTREGFTBEOTH
TRIZV. CNIRZE%R250, SROBK CREIDICETIHERILIED. 1275, P Y24 LT
FIhARERV—F VEIRIC L 3BRE LD bESHTHROESD NS L, PHEAEELRZELTIEZNIE
FEIcHHEK LS (Fig. 3, 4)o
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b, KEOPHHEEE LT 4. 5km/sec BB/BOLNTNBE . #-T, LTOR4 DTS, REDPHE
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RTHHI. ZOHFERLELTE, RO2BHOHEENELOND, TTHE T, +—F VBAMCL2BE
MESTHTOIHATHS. ChidBlZE, FEHACEEDOP 2 4 A0ENE 2 3ES S 5B EICE
2P 3%0 ZDP L4 LOTHOKRESE, FHNETNGIELTOS 1 DOHBIOVTEHE L TH 3
&, KYT, SNT, TTT, CZT, QMT T#%4 —80, +150, +70, +210, +120msec &72%, £ 2T, iE
LADHERZZTNZNP 21 LDEALENEEDT, LROEEZBHNEBRERET LT EICKD, RHENE
ETBRHOTNERET 2 LB TES, £, COLIEN, EABELZRRE LTI, FZITEHEN
FEBEORBOREXDERENEL OND,

H|R, FYE A P TREINAZBENTNTOBREETH S, COEHE S LRDBE & RBICEIA
WHEEZIET S L, A, B, CHTHR~ +30, +15, —15msec &13%, TNDHRHEE LTRDZIVY,
FYREAFDRANRYBNIODT, BEOTNHRKREL LS. COXHEP 24 DEN, EHHBED
BRAELTE, EROEHAEELL, BHAETOREOELOLTLEENCMA T, BHADOME,
BEOHERXER L bTICEL LS,

N5 2D2DHERONT, ELoBERIFRRTHILERET S LR TEED, 1K, BARED
BRBIE» OB 505 SHOWBS L, FEEE (ROEEBR) SHNAONEE TR 2BRNEY
BIRc—BT50R, v—F VBEMRIC L ABEOSF TH b, TOXIBEBICL2EZEREHCMI ST
siLkh, BEOKNNSMEEZBS AL LBTEBETHE5,

ILSETE THAEE L ZA8RT S, SR EERCH 2km OSEFRBOTHAOE U12Y. TOMIE, v —
F BB I DREINBEOTBTNTNS EIMT L7, ChRRIELLRD, SEOE A ER L
), WEOBRREDOHOERS ANV E, WFNEERS ZPRETETERNTHS S,

REIC, COROEICET 52, 3OMBAIDOTRRS, £9°, b /224 b TRERET ZHIC
Vo/Vs OEERL BEGE LI, & LEBROEMCRIDPINETEE, HEDOESZ 4km JVELR
BMb o hdiR o, I, v—F VRUBCRELEIET 2RI, PREE 6.0km/sec DY
FREEEE Lichs, ek, TOHBICO W TRRIICRY K PEERE (6.1km/sec Bo . Lic 5.5
km/sec DFBEE 4km B KEZATH, BRUBRIZLAEEDLTR, BIDHIENLT I, -
T, TNFETHRNIFERITCITFLAEHE LIS,

1. BARRBO®RERE

2ETRRIE ST, 117 3 H2AMSBMCRE UBARE Mrxa=4.8) 2REEE LicBOTHNT
BT LR Lice ZOBHEABICOVTRAETIKBIRTH S, ChETRDbP 722 EMBLP LD
WTHTFIREN 5,
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Fig. 6 Distribution of earthquakes in the vicini-

ty of the largest aftershock (a circle with
cross) during about eight months, preci-
sely relocated by using data of the Tot-
tori Microearthquake Observatory. The
locations of tripartite stations A, B and
C are plotted by one set of solid triangles
and by the other set of open triangles.
The former is relatively estimated by re-
ference to the hypocenters determined by
the tripartite observation.
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Fig. 7 Same as Fig. 6, but during only one

hour after the occurrence of the largest
aftershock. The inferred fault plane of
the largest aftershock is reprsesented by
a triangular area in the cross section.
Crossed bars indicate the error extent of
hypocenters caused by 10 msec reading
error of P-wave arrival times at five sta-
tions.
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BONTE, ChoEHBICHMTS S, Thi, &
BOFEMBEROIARICREELTOWAIHBETHY, &
KRB EEBEZBERIII . S, BARBICMES
RBIOVTIR, BARBOREEBKI LITOE ke
ENVICDMET 0L, 20%IE, ZOFELEMD
PRREN, VDY, LA LERBRONS,
BB, BARBICETTHHEBR 2ERITH -1,

CNODOHMBATIOEBRLD, BRARBILOVT
Fig. 7 R &S BMBEEHEE T E M TE 5,
TUDBHBIRE» SADTHAIKL=7 7 7 ViC
BARBELT, BX# 800 m 0= AROKEE LR
Lic&éEZbh3. ZOWEEZ, Fig 8 ITRULAH
B O 1 ool s bR—HT 5, LaL, &

Fig. 8 P-wave first motions and the fault

BOWEELBERLTED, CORKRBIR, 48 plane solution of the largest aftershock
DOEBEBHHE > TRIFH 2D, BEREMETL (M=4.8), projected onto the upper hem-
FRBCTE Ui L bbb B COES B, B isphere of the Wulff net (after Nisuina,
5)9. Soli d ircl
SEOMRE R TRAES NI HEEICR, FHICR 1985)". Solid and open circles repicsent

compression and dilatation, respectively.

CRONBEHETH B,

Fig.6 iTid, HADBBE LI Y424+ ONBOR L. 2EE 0y b LD, BEELV—F V8
WRTRELLBE (ALIATE) &, P Y924 P TRELLES EOSAR) Ko0To, HENT
ERVx A b EONBREORNERLIGDTHS, CHUILBEIC Fig. 5 KB WWTR Ui, BIEORKN
BINCHET 250 TH B0, 40KTRCNE, BUANBOTICESILTT 2y F LTV 1
B, PYSEA N TRELBRARES L2 NI RBOSIL, Fig.6, Fig.7 BEICHEIEL 2
WA, BIZEUAEERT

&IT, PUSRA T DOARTRAS NIBARBROMK LSS Fig. 9 1ICRT. ChIZ ETE, HEBRS
2oWT, BRISHICEER S 2 eMa L BEEERTh 5. ETFBRSIHBHOHNIC 3 B
BIREEL, HEBE0. ISEOMBRER L TSN bDOTH 5o RAEBIRA OBA IR 24 +
S0gal THBH, THIIBMENTSHD, +25gal OIEEIO0. S, SEBFCBOTHEL TS0 [
FEBEFCONTREICRLTOENY, ZhEDPPREHOMEEERT. chh ol LT, BEE
HEOPKEBHATORER [0 4] SHEINEW, 155, RIEERHH 30kn ORIUCES T Z2EE
23 (BB Thoto T, BABRNZEN) UALBMERCEVT, SEFYOBRELT 0.12mm
THoT0

INoDTBEHNT, BARBOBEBBICOVTEET 5. £7 Fig. 9 TP HAEH» 5 350 msec
BICHBT 5 P 2HIcEEA Y 3. THI3H 30 Hz OEEHINEIT, SEEMCS ChicHsT 3 EBbh s
FRMDS 2HMBRZ 50 P2 — P OKHIE 350 msec 13, MROKBEOES 800m & HEBEEERE (3
D5 2~3km/sec) £EL B L, HZWHOMBERIICE Lo TP 2482, BBHSEIBKISICE L)
BUCHRE LB B TRV, $70, S 2HOABORTZRELVSDOD, S 2 —P 2 OREERS P
ORMBZELYD 0.1~0.2sec Blo ZHIZP 2HORIED, BHIAH S RT, BEIHALD bEVERICSH
B LEBKT B0 HAiC, BARBONWEKEEORFRIT & WHHKLAET, ASIKE5S—P 2
1 LDEEIFFET S &, WBEOHBEELYD 0.11sec BB fE-TP 24813, BN EKEICRE L
Hic, KBRS (OB TRELLHBIEZELTOFBREVLITEH2. TbL, chizbw 3
stopping phase (HllZ1, Savace (1965)'0) T 2 WHEM:ISH 50
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Fig. 9 Waveforms of the largest aftershock recorded at the station A. Upper
two and lower two traces are vertical and horizontal (E-W) components,
respectively. In each component observed ground velocity and calculated

ground acceleration are plotted.
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Fig. 10 iT/R9 HEMBEEIL 4He TH B TLRE
SITICEBRE 0. 25 sec ICHBHEIBHIE 2~3 km/sec
ZHITHBONIWEE DR} 500~750m TH 5o
Fie, HEARS b VOEBERBOIENA RS b
D3 —F —FERCIEFFELNELT, 3EF TK
Brune (1970)' DEFAZANE &, MEOEI &L
T# 900 m H318 S, Maparaca (1976) & F v
TEETNIZN 600m BBOND. f212L, FEN
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RELATIVE AMPLITUDE

FREQUENCY (HZ)

Fig. 10 Amplitude spectrum of P-waveform

(velocity) of the largest aftershock
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BLEBBEODIKIE oo TRCDARTIE, P2ARRIRAINE L -To ThiZ, P 2HIKEYT 2
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3 chIOEIEFHYT K 30Hz), bW 5 stopping phase LZEZTHFELBOEBRON S,
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Lo
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