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A large deep earthquake of m,= 6.4 occurred beneath the Sakhalin Island, Eastern
Russia on May 12, 1990. The earthquake was observed not only at large distances by global
networks but also at near distances by local networks. The VBB records of seismic waves
from the earthquake obtained by a local network of velocity type seismometers and strain-
meters (extensometers), which has been operated in Hokkaido region, Japan, by Hokkaido
University, are analyzed by using a linear moment tensor inversion of long-period seismic
waves. The moment tensor solution of the earthquake is obtained by linear moment tensor
inversion from long-period component of the VBB records. The solution is in good accor-
dance with those obtained from global networks by other research groups. The reliability
of the solution is examined by comparing the observed strain seismograms with the calcu-
lated ones for strainmeters with lengths of 10 to 30 m installed at 8 stations of the network.
The moment tensor solution well explains the observed strain amplitudes of about 2x10~°
and the observed strain waveforms at periods greater than 45 sec, and may suggest the use
of the strainmeter records for the long-period moment tensor inversion.
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ERHMEBEEEZHVWIE—2A 2 7 VLA ¥ 38— 3 |3 Gilbert and Dziewonski
(1975) Ik DD AT N, ZOHFETIET Fu 7HENETE (WWSSN) 7 4 2 ik e v
IRELEELVEL L, LL, ZO%OEREENT 4 2 F NVERAMHERWE, 250K
WHMEEO BRI L ) BEAMMERE» b0y Fuf FE—22 7> YL (CMT) (Dzi-
ewonski and Woodhouse, 1983) m@5Eld HEML 3 41, MEFREHERM O S bic CMT Bk
EDfThbN TS, Hlz2iE, 2004412 B 26 BH 9R 58451 W (BARR) ICHEL T e
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=as)Le 22 b ZIHHE T, 148K 25 42 CMT & My =8.9 #5 —s3X— ¥ L it R gic
FaN:, WEBOBBLIEFEICKEL 122D, ZO®T—IEL 2.5 8H» 5 I RHICEITL
B 300 Ll Lot B R N AEHWTCMT 4 > x—Y 3 v HEfTbNR, w7 =F2—Fiz
My=9.0 ICEE I NIz,

LS EH DERI TH 5 STS-1/VBB (Wielandt and Streckeisen, 1982 ; Wielandt and
Steim, 1986) TIZ AR 0.1 #H» 5 360 M & CHEERMEN—ETH 5, /- T, My=9.0 DHEN
CMT A > 3—=2 a VITRW TR A=A NZEET 5 E— FO % CIZERF#L 360 LI Eic %
D, HERMEY—E TH HHE N5, BEEERENIEE IR THMET TOREEME K
FETHIE, RETLIEELIERLLDICL S,

HUER RIS DOFFFRIC A T L A 360 WU LD BEREIC K 5. BROEFE— FOEA
BL, 4445 (T.), 284 (,Ts), 2045 (oSo), 5443 (S2), 364 (,Ss) 2% % (Dziewonski
and Anderson, 1981). F7: 660 km FEME, 2 T7IcHT2HBHE L5 THRE—FOBITH S
1Sy, SOBEEFRBITENEFN, 144, 155727 % (Tromp, 2001 ; Tsuboi and Saito, 2002).

PEDEHic Myg=9.0 7 7 AN EXMEOWI, /—<iT— F %7 HERREEE O
Rk ERE S 5IC1E, BADLHEHERIC A 512 REH To falloff O 7% WiBILH IS ERT
HEBHTH S, 0L ) WHER & L TEREBHOFA»EZ 515, (F#EE (Benioff, 1959),
V——ff#EEl (Levine and Hall, 1972), &7 &— ) LEFCRAR - fill, 2004), K7 HR—I4K
#E 5 (Sacks and Evertson, 1968) ZSEfLE LT\ 5,

AR TREFORBHHEFTE L oL HAET 2 HWNT, BATRY ZHAICEKES
NV B MHETAOEREMEIRZEE L, RS E TMRNE L 7 — (B
FED MEE KR BB LA R R A USRI > 2 —) O EMER (ffEETH Tr 4ok -
TERSHEN-BRNEMBUIZ & HE L 7,

II. AW HE

Fig. 1 3B S OGLE, MHEET O H R, T— 5 SRR 1L B HIRDALE, Hv e BOERER
LTwa, Bllxosp, KKJ (E/7H), AIB (Fj) icidxiasiEst (STS-1/VBB) »ki&
N T % (Nakanishi et al,, 1991). iz WEHIA NMR (HB2) 12 L EHBHER»HiE
ENTVEY, MBORATLIERICEEYV SN, COMBNT—F 2B LB TELP o1,
ffET ARSI ERM #°30m, i3 10m TH 5%, 77— 213 $XC5.77THz TA/DEHREN, #
PR HE T AR MR 2 > & — 25 5 FLE KBRSk S iz,

AED BRI, BHOERSMEH & L COTRE2FART L THL I E2EEL T,
1990 45 A 12 Hic ) > TH 600 km THREL 72 m,=6.4 DB A/, REHMEBIRIEE
HHBHEM TS ), RBHEICHRCAEDHEISEL T35,
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Fig. 1. Locations of strainmeters (extensometers) (solid circles),
STS-1 seismometers (open circles), recording site (solid square),
and epicenter of the deep earthquake (solid star) used in this
study. The records obtained by the strainmeters indicated by the
dashed bars are shown in Fig.8, but those with the solid bars are
shown in Figs. 8 and 9. The solid and dashed bars indicate the
directions of the strainmeters.

I, LEFEhEREICL % CMT 1 >/N—-2 3>

KK]J & AIB ic & & Nz B ER i L 5506k FlVC. Y v BREMED CMT 1 >~
N— P g ¥ BT 72, Fig. 2 I2JREEk, Fig. 3I12BHA50s—1000s DX Fosx7 4 NI —%BL
2R ERT. 4 /35— 3 > NDH T Nakanishi et al. (1991), Nakanishi (1993) X R L T4
%, Fig. 4z CMT %73, Fig 5 ICBHIEN & CMT #(Fig. 4) TEHE L -HERBH O LK %

=7
V. /—2LE— FERIC L 3 ERTHERLOHE

IREERE (7,6, ) T Gilbert and Dziewonski (1975) DR % 7,6, ¢ 12 & ) RS LE.
L%, 7icBL CEEABEDFEIC RV TT ClRBHEIN T3, 6,6 ICBIL TIf#
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Fig. 2. Three-component velocity-seismo-

grams at two stations KK]J and AIB
observed from the deep earthquake of
May 12, 1990. Each seismogram is
normalized to its maximum amplitude,
which is indicated in 10~¢ m/s.

Fig. 3. Same as Fig. 2 but for the band-pass

filtered seismograms. The pass-band
is 0.001—0.02 Hz.
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MOMENT TENSOR X10%%26 DYNEXCM
MRR=—4. 280 MTT=-0. 803 MFF=5, 084
MRT=-6. 073 MRF=-3. 528 MTF=2, 959

SEISMIC MOMENT
8. 88 X 10%%k26 DYNEXCM

MOMENT MAGNITUDE (MW)
7.2

STRIKE (DEG) DIP (DEG) SLIP (DEG)
51.9 74. 2 -65.7
173.0 28. 7 -145. 5

Fig. 4. Full moment tensor (dotted line) and best double couple
(solid line). Lower hemisphere equal area projection is

adopted.
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Fig. 5. Comparison of the observed (solid trace) and synthetic (dashed
trace) seismograms. The zero of the time axis coincides with the
earthquake origin time.

M ETECE 3, MEST CREI N EZEFOFEICE » oI w, I-RBENERE
LTRE—AV TV NEHAWE, MERETILE L TIZ 1066 A (Gilbert and Dziewonski,
1975) # v 7z,

Fig. 4 o CMT % H v THHE L L EBUEROH % Fig.6 (MYR) & Fig.7 (TOlL ERM)
WRT, M bbb ik, /—ehE—FOEh&bHICED AV A Y AT 7 (strain
step) LEIETE B, + 0 HEGTOMIZNEL T 5,

V. IERRR L BBRFEOLEE

Fig. 8 13 Fig. 1 {278 L Z2flfEEt o N3 2 BRI & Bl o ik 74, BRI 10 18
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Fig. 6. Synthetic strain seismograms for station MYR (Fig. 1).
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Fig.7. Same as Fig.6 but for the stations TOI

and ERM (Fig. 1).

The

zero of the time axis coincides with the earthquake origin time.

Tw3, Fig. 8 »R§ &k 9 iz, ZoWHETIE, BWwEE L BRBEEOREZIZIZT—-HL T5. 8
BRATOMER2 %) B2 5, #2113, MUJ I 4 @Q0HE, TES 2 BHHERY - S5t
%, TOLIZHEE 3RS - s - 3 3ME CRIEMT o i, SRS B L & L
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Fig. 8. Comparison of the observed (solid trace) and
synthetic (dashed trace) strain seismograms for
all the strainmeters indicated by bars in Fig. 1.
The zero of the time axis coincides with the
earthquake origin time. The digital interval of
the synthetic traces is 10 s.

Fig.9. Same as Fig.8 but for the strainmeters
indicated by solid bars in Fig. 1.
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