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We performed temporary dense observation at Usu volcano in summer 2006, aiming to
reveal micro-earthquake activity under the summit crater during dormant period of the
volcanic activity. During about 80 days of temporary observation, more than 330 volcanic
earthquakes were observed. Of these earthquakes, well-recorded 142 events are selected for
relocation analysis assuming the 3D-velocity structure model which is a result of the
explosion seismic experiment at Usu volcano in 2001. Following the result of relocation, we
estimated focal mechanism of 7 earthquakes whose magnitudes are more than 1.0. The
temporal observation and analyses gave us three new insights about seismic activity; 1)
Continuous activity of volcanic earthquake is seen at the shallow part under the southern
crater floor, 2) Hypocentral regions are distributed along the SW end of the U-shaped fault
which was built in the 1977-1982 eruption associated with the uplift of Usu-Shinzan crypt
dome, 3) Strike direction of the 7 major earthquakes are almost parallel to the U-shaped fault,
and dominant mechanism is dip-slip type which suggests subsidence of summit domes

relative to the southern crater floor.

I.IXx € & I

WA VT T ERICALET 2HRLE, 9 30 OB T~ Vv LK &40 K LT & 724k
EERET DEEAAILT, BKERNZ AR ADREREEARO 515 2 & TIR<A BT
w5, F%M@”ak{ﬁﬁd)ﬁ@k% 2D KIPEREROR AN, ZhETEL OMEEIZL ST
B0 B Sk IR OMEAIC R E < FEBk L CT&E 72, 1910 FITHAE - 7 BROM A TlE, K&
T & 2 R @E(ﬁ”ﬂ&%‘ﬁfﬁbﬂ MEXTEENCAE O KLU HIE A HIEFHIC X > THID T
b2 b7z (Omori, 1911). #i< 1943 HEITAAE > T MEFIETILIAERR DMK TIE, K EfEIC X
2% R HUEBLIINC £ 0 AERILEL TRAET 2 KIPEHEORIRALESHEE S LD & &b, HF
DOFHRICEES W= B O EN T (Minakami et al., 1951). [UTEICHERHIL (GBE K—
L) EAR LI 1977 FE b O T, ERMINTH G RWT L A— X IEENFERILOEH]
MIBEAINTZZ LT, F—LOREIC E> TRAET D HUEREOFEMLRFZEMAOMmAHEE S,
R — LD RIC & 2 MR BB 23 K (LPEHR O JEE & IR L TV D Z LR LM Shie
(UL HIZEAy, 1978 ; Okada et al., 1981 ; Takeo, 1983). HEITDIFE)TH 5 2000 F DM K Tl
ECK R ORIEB B 2RI 5 & &b UDE%YJEML_#%%JEK%< HilahTnizz &
MEI B 27 -7 (Oshima and Ui, 2003 ; Onizawa et al., 2007). X 5 IZMEKBAAEHZIZITHT
TOKLUEREOBEZ R T 5EEZEX 0N TWLIREERABHMEORENEHE I N
(Yamamoto et al., 2002). N5 ORFEIIH TICI T D~ 7~ D2 & MERIEE-CHZR AT &
OFBEREELZRELTEY, FHRIUSHKIZEDLETEMKFTOY 7 IFHZONT, 5% —
JEBREATRD D L TARFAIREBNWR DHT AR EHEZ 2D ThoT.

WLUWATKHIERIEEI S L o 2 — 5T, BRI OF RIS T D HEIEENIIFER 1F
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BcThy, ZRETIHEMERRLE LTRY RPN Z e idinnolz. AERILOKIEIIZET 5
EBOHRITE L L CHERABEIINC X > GEBRS TV 5. (LTHOEE B — SFEE IR Fus
B CIERBE R A TR Y, 1983 2D 1997 F % TOLTEE O IEKE=RIL 5-6cm/year (2
HLETD FR - K, 1998). Tl kD EE XS AR LIS OBMOTHE 4X105/year 2
FEoRfEERL, WROIHNEZ RT &2 REBAFN TS, L LS F—ADkBEReL
ROWHNGERZDAT D L 9 REBOA D =X L EWET 5 E TITIEE-> TR,

AL K2R B B TR M I LA e B o & —  CRERKILBLET) TiX, 2000
FEOULKDEHRAL L CH D AERILEIDICI T 5 ST H K LR Ol &t Tx . 20—
LT, IHTEARREEZERY [T 5 EETIC BN 2 3R T EE Bl 21T > TW\WaD . ZHic kv,
KA OV TR N EE R LTS 2 ERHL MR > TE . T OM/NMIE
IEENIAEROBUAME CTIIIMRIC E 52 5 Z R L <, Zhvp ZARIEENZI T 2 A 8K L O HETS
IR THH L ENTELEOTHS ). YO Z L ANLERMBESEEA I =X L L2
WTIREH SN TS, 22 5HEIZEDT —F OERIC L o TUNMIEREE F— 2Ok 1R
WICEERN DT 22 B hoTERLLIATHD.

2006 -6 H 7 H2 5 8 H 27 HE T, AERINETBMH OB L U TR OUMBRBN AT > 7.
ARBR T ILTE A O JRNIZB T AN TR B O R BRI 0A &E BEA W= X LAOHEEE A
&L, BRRIERAERY AT L 57 18 MATICm & CHIRBIILE AR E L. RGeS CIRERRE S
BINIC X » CRACEZFEIRIEHICR T 2 HRLOM NIEIFENC OV TE LD 5.

I. 2000 ZE0E X LARED Hh = SR E)

2000 FOMLKIEB AR L2 2 & &%, AERKILBLHAET CIXTA R ILJERIZ 31 5 28 B i
BRROEAED TE 7. ZOREE, IWEND 15km BT 17 FERTOEABRNERR & 3 &7
DEERFBLAIREER & 5% 5 2 L 3 TE, 2006 4F 5 ABITE Tid Fig.1 1Z7R L7z & 5 7811 Crifpi
BBEIT o T 5. BURITESR CBE T O HiFEFHE, Streckeisen 8 STS-2 HiFEFt (0.0083-50Hz)
2N 1A, HEUER VSE-355 AR 7 A —/ /L #iIfE# (0.018-100Hz) %% 2 &, Guralp 8 CMG-40T
HEF(0.033-50Hz) 7% 3 &5, Mark Products §! L4C-3D #iZE# (1-100Hz) 7% 8 &5, Mark Products
1 L4C HEF (1-100Hz) 28 1 &, BERIEFTR PK-110 #1EF (1-50Hz) 1A THD. =
Mo OHFEFFOHINE A I TR O 7 — 2 Z#HAEE LT8500 (A 4/ ke 22bit), LS7000 (A%h
53 fERE 16bit), LSTO00XT (F2h/rfiEne 24bit), LS8000 (H#h4rfi#hE 14bit) (2 X > T WIN &
A (M5, 1994) ([C&H S h, EIEERRSCERERZFIH Lok y b U —27 Z&m L CEER KL
BUFTE L UL v v A MEESh TV 5.

Fig.2 2%, 200244 A 1 25 2006 4F 10 H 20 A £ COEGHEGHIC L > CTHES L
IR 2R T . ZAVE THURTRENE MR TRV & B 2 S TWZ [LHTEK B RNEE T, /b
WERFRB DN EFAICHEEL TS Z N5, ARILEEICH T MU EEENE, "8 kIEE)
D& ED IR DMEDIC DI TEF LT 5 7 RIS Dy > T 5. 20038 4 F Tk O RE N D5
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Fig. 1. Map view of continuous seismic station around Usu volcano. Double circle and single
circle express 3-component and single component station, respectively. Circle with cross
shows non-operated station during the temporal observation in summer 2006. Rectangle
with broken line expresses the area of Fig.3.
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Fig. 2. Space-time distribution of volcanic earthquake of Usu volcano after April 2002. Top
graph shows cumulative number of earthquakes around Usu volcano. Hypocenter list by
routinely analysis is used here.
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721 T, WROED 2 & DR S 5-6km OL0WE THMBIREIN B 572238, 2004 FELL
1300 T O MUBTE B M TS 72 Y FRE COTRENE LK T L7z, 2002 4F & 2006 4F 0 i i
EBERTOMBETRENE 2 b5 &, HUERAHEE I W TEBB L% /S BEICE D LTWD.

II. 2006 = E=ERA

LTE K RN CE 2230 NRTR BN RO B d Z & D, 2006 FFEICHERLEH B O —
BRe LTI OMUNIETIE T 2 x5 & U7 R O MR B A 1T o 72, BRRFELINASIX 2006 4 6 A 1
BB 7 HIZ T TIEICRRE S, 8 A 27 HE TOX 80 HREM Sz, Fig.3 121X Fig.1
AR O LI BBRILTE D A5k L, BRI R R o HUB B S 04 2 Uiz, et

42°34'
Lake Toyako
42°33'
NG
SKOS
I:ISK04
MSKOS
©ERM
42°32' SWRM Dsmo’\'
/ﬂﬁ/&m
e
7 sK
42°31 —
140°48' 140°49' 140°50' 140°51' 140°52"

Fig. 3. Station map of temporary seismic observation in 2006. Double circle, single circle
and circle with cross are same to Fig.1. Open square expresses temporary station
installed by Hokkaido University. Open triangle shows continuous station of Sapporo
Meteorological Observatory. Three component stations are SK01, SK03, SK05, SK07,
SK10, SK12, SK13, SK16, SK18, SK19, USUA and GNTG. Single component stations
are SK02, SK04, SK06, SK08, SK09, SK11, SK14, SK15 and KBBY.

RIEBIRA LTEK D RN EHEE SN D Z b2 0E LICBIRZRFAT 2L & bI0, EEAD
S ALERALPICT HOIHRAEEZY S L OIC2 18 EITICRE Lz, 205 H 10 EHATiE
Mark Products ¢ L4C-3D HifRG 2 v 72 8 ooy @Blllai & L, H LT3R LS7000XT (2L v 7
— Z gk EATo 7. FEV @O 8 @ETIZIX E B DA Mark Products ¢ L22D HifEFH
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(2-100Hz) %% L7z, L22D #EFHOM L, AZ V7 —T N EHWCGE#ET 5 3 ol
METREEL, 3R BLALSIZERE L7z LST000XT ~H VA A 7S, IWTEK AJRENISALE T 2 83
i SK01-SK09 (22T, RHIMI O T — & Kk % P < 7o 12 A P2EE (7 1L 3% RM300)
ERV, BEEGEGEHS T — X BERy N —Z IR SN A T A VBl L Lz, 4T
T A A RO SK10-SK19 TOEET — X I3EHEENO CF 7 — P~k L, 2@ 1
OBEETN YTV —BLOI— ROMEELZ BV IR LITo7. 2 b OSSN T,

2006 4EOEFEHR TITALRE KK G A0S — I ERBINER T 07— 2 U TV E A AT
AEHEE RFEA~I Uiz, AERILTRAE L TV DHEOBREN/ NS NZ Lnd, IEENEHT
BUR O > BAEKRLRIZE 3 @ATAEY, 3 a8l USUA, GNTG & L O L T8
@ KBBY D7 — & ZALhE R FOT — & e L.

V. 3RTEEBEZEALERREBRE

1. FUH—MIBE Y R MMERL

FERFEH TR ONTT —ZIZOWTE, T IA 2 eAT7 74 VOBBIETHRONET —4 %
wa Lictk, T 74 PRSI EO 8 Bl Gkl - SWRM, NRM, ERM,
SRM, NSY ; e8I : SK03, SK05, SK07) @ ETF@hksr® STA/LTA iZHES\T Y
H—HE % 1T > 7. STA/LTA HIZEHLEOBREEICH DT T 2.0 005 3.0 DFEFAE L, MU IT—K
HOR/MARREIT2 R e Lic. ZOF&MBTHY Hah M) U —7 —##13 6000 8% % 7-.
IBERSGERE AL S D o BEAK 1 &7 C P OBEREZ 2B TE, PFHE SHEHHE T 5 MHE
LOBAWMOERS D) &) FETHIER T — 2 OFEMRIN AT - 72 /558, ERIRFELIIEIR I
FAE LT 330 fER Y O KIIMHEORIRAHEE T 5 Z LN TE . 2O PR ERIRIRELIR T
THEOHBIRL I A Y A —DRELZHIE L, HEERE RS IR O L —F AR T
WHANTWD O LR CAKTEREREE 20 Lz, BRI 2 < EBEICERE L EEBLILS 0T
—ZTLULMHBITEARWIEE/NIBEOMEE TEEDDL L, ARLOKNENOES TIEEHIC
EVOBEEE CRIIPERIEE R R AE L TB EE 2 5.

2. ERBREDOAE

BRI EERILEE CRAE LB 2 O 5 330 A B 2 HED 5 6, EIREDRE
ERTEERWEWSIBLENG, TP, SIEOBERAIFGAEY A5 @ LT, 222, P
WL SHEEHOETFHAID £ 15 ELL L] OMZE T 2&E L, 3 WunEERFGEZIE Lz
BRIRFRERIT OB E Uiz, ZOFMETHTZ T RO A a2 FF OB 1428 Th - 72
BIERA OFEAR AT P I, SEICOWTENREN 0.03 8, 0.05 & L, EEFHEOEIC
FEND OWE (P OFEAIY 7 — 213 S EOFEAIY 7 — X 1Z% L 1.67 %) TF — X |[ZHA
% L.

HAERILTIEE 6 WKIUMEKTaEHEICEE-S X, 2001 FIC AN THIE A Wt M REERE 1T
bivlz. ABIEOMHT T, N LHEEEIZ L > THEE S iz 8 kot P Il EMEET L E, P
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WREXE N B2 U CHERR L 72 S I EEREEE5 1 (Onizawa et al., 2007) ZFIH L7z, S BEE
R A~OZEHE, 2000 FHEKIZLE D B IRHIER O RIR TR E THRA S 72Bf% Vp=1.45Vs + 0.9
ZHWE. Z0O Vp & Vs OBRIZ, AERILGEE CIRIES DN/ NE L A2 b2 T (P HE N E<
725122 TC) Vp/Vs NREL RDMHANKBOICHEO bND7-HTHD (RiEBIEH, 2002).
ZOMFREMRWD &, Vp=2.0km/s DFEIKTIE Vs =0.76 km/s, Vp/Vs =2.64, Vp =6.0 km/s
OfEETIX Vs =3.51km/s, Vp/Vs=1.71 £72%. 7=72L, ZORKREZEIIZHIZ->-THV O
7=DiE, 2000 FOMKIEEN L > TEEIEE LIED DA %f@ BOERT —XTH Y, KIS
DFFFTRIG: & 70 2 IUTRK O JR T EEBIC IS 1T 2 HIERIE BN KT L ClE, Vp/Vs OIS IKFHEICEE T 5
FRIESUE ETR< Ao, N LHIRIRAET — & 0 b BHEHEE S e P EMET T TR S
DEEREET WVIIARHEEEDR @O £ D, HlkOxI4 & LT Vp/Vs=1.73 & L7z 3 kot
HIEE T A DOW T b BIRFFREMRT 21T - /2.

AEHT THEE S 2 BIRALE I WIME IR TT T 5 FTREMED B D 7280, WIEIRIRD /=012 7 )
v R —F%1T7o7=. FERILOWTEZFLE L7z 30 km X 30 km, HEE 10 km £ TOHiPAIZHIH
BIRARE L CEHEEZITY, MHHEIEE LRWERAE LTS Z L 2R L.

3. BRESNE-EREOEZE/M S M
Fig. 4 121X Onizawa et al. (2007) OE T /L% FH W CTHIRE S 724 142 8 O B O BR /A
L7z, 1) AERALUAEEZEOREE 1.2 km, 2) [LUTEHALTEEHOES 1.7km, 3) FEEEOLHE

Horizontal Distance [km]

2 4
Depth [km]

[ ]
15 25 35 45 55 65
Velocity [km/s]

Depth [km]

6

-4 -2 0 2
Horizontal Distance [km]

Fig. 4. Hypocentral map for the selected events. Topographic contour interval is 100 m.
Cross indicates location of seismic station. The three-dimensional P-wave velocity
model is underlain in the E-W and N-S cross sections.
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5.4km [THRE STz 3 DOHBEZFRE, TRTUEAHE FTOBES 1km RiEIZEP LToHfiL
TWa. Z 2 TIEHLTEX AJRNOHEIEENCER 32720 EFEo 3 D& RV 139 E o iEIZ>
W, PIRIRALE ORE MR A M < LREBRREZ1To 7. TR e ot tiBo~ 7
=F a— ROR/D - wRIFZFNEN-14BELO 1.9 THD. LTEK OJFRPNER CTHRA L 139
OB DWW THEE SN B A % Fig.5 1O Lz, BIERER O FiA Y 3AZIC K 9~ 5 B

Horizontal Distance [km]

Depth [km]

15 25 35 45 55 65
Velocity [km/s]

Depth [km]

2
-2 -1 0 1
Horizontal Distance [km]

Fig. 5. Hypocentral map for the events occurred beneath the summit crater. Topographic
contour interval is 50 m. Cross indicates location of seismic station. Solid triangles
express three peaks of the summit domes. IC and GN indicate the location of I-crater
and Ginnuma crater, respectively.

AEEAEOEHERF T, Figh RSN TOHBEITH L TAFESFMT50m LT, $HEHFHT
100 m U FTHB. —F, Vp/Vs=1.73 & LI=TT A0 OHEE S EIROAIE, FERAE TR
ELEDLLRVHOOERESITFEE LT 174m 1 F ERVMIEICHEE SR, Zhb 2250FF
LD S W ERFEFEZ LL#d 5 &, Onizawa et al. (2007) OHEREET /L2 HAWZEAI2E S
WAERFEZEN Y L T-0.121 B THLDOIIx L, Vp/Vs=1.73 & L7=ET /L TiX 0.085 &
EDOEIZR -T2, ZOFERIX, Onizawa et al. (2007) OET /L CiIaRkE LT S HOHAER
BUERF LY bR, PEGEEICK LT SEEENETEHZ L 2R LTS, £72 Vp/Vs = 1.73
ELTeET VT, MRHC SIEENET E 5. o, WIEANRNEROHEE & 4 B o#I
REEOMAEDEIK L TE, ZhO0HHICL 2 Vp/Vs BRI TH A 5 B2 bivd. kil
DL I 2 ODFET AT B RRIFALE OB ITEAIITIRE S FHE~DBHA RS D TH 5D
T, Y722 Vp/Vs S SN2 E5 A O BIRM B I R RANCIIE T 7 /W% 2 BIRALE ORIk
FHEEZTEINTHAD.
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Fig.5 (R L= & 9 ICIUTEK AR TRAE L TW D IM/NIEE O BRI, K 1 FEFE PEE O &-200
m 75 600m IZEFR L, TRKOSPIMAKODELIZEL R ED. AN OFEITRRKEEKRS
HIZHoMmLTERY, 2RIt MicOZVWEBbAME R LTS, BIROET T 2 K
1, TkOreE, RBEkOE, RBAKOOFTO SEATNCRKELSPTDHZENTE S,

. 200
Magnitude scale )
M<-1.0 =
- S <<
o -1.0<=M<-0.5 32w /
>
-0.5<=M<0.0
° 22 100
o 0.0<=M<0.5 =t
© ©
o 0.5<=M<1.0 S
0 1.0<=M<15 Es
O 1.5<=M<2.0 (&) . /

42°33'00"

7

~ og o é ‘% o Op °
O o) %
§$°oao°ogs?§c°o RO FER
o ot POB 8 f g ECON
o S oo o

42°31'25"
1

o

Altitude [km]
o

o o ® 320 ° ©
o P O @ o

0%2?0“3 :Qg:bg 30‘,;,0% i}oo;@i&m}g

[} o °h 009,

o 00 0 o
(o)
-1
140°49'00" 140°5120"  June July August

Fig. 6. Space-time distribution of volcanic earthquakes during the temporal observation.
Top graph shows cumulative number of earthquakes under the summit crater.
Hypocenter list obtained by three-dimensional relocation analysis is used here.

INHOEFIR COMBEEZ R0, BRORZEMOA%Z Fig.6 IR Lz, b HETE
FERE O OIXERTB A DT, HBEICHENREL WD Z Enansd (BRI 99 ).
o AE VO IR CTRIVEEFRICHENRBEL TVWDH LS 2250, MERKOBEE S 7 715
b0 X DI HEMOMM TR L HFEIEEE &S (6 A 10 HEL, 7 A T, 8 A
F7e ) RV (7 ARAIRR 8 H RRiZe ) RO LS. TAOEFE (F22 M) &6k
Ho#J7 (A 16 f#) TOMBERALITBB K DTS & U REL D2, 2 b DOER
WK D BAELE DR Y BN L h, HERAEROEWITHEFRSEOE N ZEES L
TWabDLEZLNS.
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V. BEADZXLDOHEE

Z ZClZ Onizawa et al. (2007) DEF V&AW EBRBRE CEON-EBRAE, HHA, P
WOIBORPEDIE RS, EOF % 5 EFOREESEL 7Y v RYy—FI2 kv P EPIEI O
ME R OERTAETINT y FABOIER I = XL %2 H#E Lz, Figlallld~ 2/ =F 2 — IR

060711.200709,M1.9 060813.042627,M1.4 060819.211453,M1.2 060725.185217,M1.4

-0.8

Horizontal Distance [km]

Fig.

1 &2z

75,-0.302.0.454 -0.844,-0.540,0.372  -0.826,-0.583,0.396  -0.651,-0.859,0.399
1 ) . .
060705.073027,M1.3
-0.813,-0.622,0.460
0_
-1 060816.125357,M1.1
-0.368,-0.647,0.566
-2 t :
-2 -1 0

Horizontal Distance [km] O o L2

7a. Hypocenter location map of relocated earthquakes and focal mechanisms of 7
major earthquakes larger than M1.0. Focal mechanisms are shown by
upper-hemisphere projection. Light and dark gray dots overlaid on the map express
the hypocenters in October 1977 and April 1978, respectively (Original plot is given by
Nishimura and Okada, 1987). Thick lines express crater rim and U-shaped fault
shown in Nishimura and Okada (1987).

T ODOHIFRETRY, EAERRE TV A 7 = X LR R YA & 4RI Lz,

HBIA DL NEE A TEEOBFR TIE, 4 SOHBIZOWT A= XL E2H#E L.
TP LT o8BS TnD b oo, Rl EHEiho 5 miciditm LTGRO b @

A= AN
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VL. A RFEEHMCENEROERAOREEWER T 5L, WInbElloT 7y 7Tkt
LCAlo7 v > 7 31kBET 5 dip-slip B A B = X A & 72 % TR IEHEO R &3 IT 1
DSOWEIZONWTIE, O T oy 7125 L CHRBO T a v 7 BNkt 5 dip-slip B A =X
ADHEE SN, SREKOOHR T ORFIENGIX 2 DOHEICOWT A=A LERLZ., HfY
O O E WA —VERE ) S AR — G Z &, o7 ey 712k LA Rlo 7
oy 7 LMY S dip-slip B A H = XA NHEE ST

VI. & B

IHTEME K & 22 o 72 1977 4R b OIEBREIC I, FERFNUEBERSE R— 2O EICEGRT 5 &5
R BN DGR R HRIEE N UTHK D RO TRO b, g s LT < OMEFICID -
F oz, MEEESEIL FiC 2 5 (NRM, SRM), (L2 4 & (UVO, GEN, OHD, KON),
Lz 5 5 (IZU, KIT, SHO, MAT, TAT), 5km P Eoiz/iic 3 4 (MIT, HOR, NAK)
OHEBN S 7= (Okada et al., 1981). 1977 4E72> 5 OWECKIFENLE 5 ILTERS O MEREIZ D
WTHRFET R & Z LY, A H) & oxbGBER (B2, JRHIEZ2Y, 1978 ; Takeo, 1983) &4H
LB OFIE (F121E, Okada et al., 1981 ; Waff - fH, 1987) ThD. KO KE iR
DIEA & MFREB D AT » THIREATIIIERICE KR L, AT — & 05K S - TE
WoE R— LD E L HERT — ¥ 0 DHEE SN2 WE T~ BEORMICERMN BRI RS .
R— LR ERACHE 5 HERHFALHNIC 0 2BV 72 U TR IO CRA L, 2EOMEIHIER 0%
FEONLRDZENHALNICEI N FRCHBORE B A - U7 B E, U 55E R
BN - e KBERIEE B — LF RO 7 )v— 7 L B PERIC % - A ERETLALfl o 7 v —7 ',
~J=Fa2— K47 TAOMBENRE L. BEOWES S, UFROEOES (RS TO
BRI, PR & BERO WD > TILE TR~ 5 IZ2IUEL 72 DA R S 7.

Fig.7a [ZIZAMIE T DN BROMICEI T, 1977 4F 10 A OEBERAE FALl2 A < %
1 DLLERFOHERIZIRD. N=432) #IRKAT, 1978 4 4 H OERAIE (N=268) #IRIKAT
AR U7z, 22 CIEER - AW (1987) @ Fig.2 ICH AJRR AW LT Lz, MR M Tk
Vp=3.0km/s O —ERERBE MEE SN TWAHTZ®, 3 Tl EREEZ W THEE S - A5
TOFRNA & EHEILET 5 2 LITEY TIEARWVLS LRUARWA, BB LEoMEMEREELMS b
TIHRWTH A D). TAOEHEOEREIT 1977 4 10 A OWE TGO I Sl - HERTEBhIRIC
SIGT 5 L D ICR A, SRBA D TEORRRIT 1978 4F 4 HIBN - IR BRI LT B
LOIRZS.

I TIEHEAME CTHEE SNTCBIRA I =X L LT 535 & LT, Fig.7b IZJiH (1981) 12
Ko TR ENTZ 1977 035 1979 4EITHAE LIZ B ORI A D =X LD NHizRm LTz, R
— LR O HIEERECIE, dip-slip ZLOBERA # =X AR T 5. U RO F=ZICH 9
4FD 6 FOMBRE, WKICIN D 12F»D 4 FORBEHTIX, BAOCHRHEZNEEHE LTE
2BHER—LOREEFERSBUPTHI LN TES (Okada et al., 1981). U FDIRIZHT=5
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Fig. 7b. Averaged fault mechanisms of volcanic earthquakes during 1977-1982 eruption
obtained by Harada (1981). Closed areas with inward ticks express focal zones of

earthquake families.

A V3 COHBEIRENC OV T dip-slip BLD A B = X ARHEE SN TWDHD, T SIFHEZH
ROMUERE & X, knJFicxi LT U FRBBONMNILRET 2 A D=L blsTn5.
Fig.7b ® 7%&H 5 11 BEOHBEREN Z UMY T 5. Okada et al. (1981) TidHhzRIZ BN 7= FE%}
PRI/ AR R— 20kl 2 L0 £ 2 A1, FriloBICrE-> THZ LR EE R
DIEFFTHRTE DL LTS,
AFRTAI=ALEHE L 7T HOMEO S S, T kOEHOMEL, KA (1981) @ 11
T OHERE L FAME BT <, WTRY O dip-slip HEZRTEFA I = XL HIEFITE LT
DTENSMD. SEAKREEORERT, JRH (1981) @ 10 FOHEFHCHST 260 & 1
PIDA, 1977 FEOMEKIEBIHIH T 230 o dip-slip B TH - 7= DIt L, 2006 413 L T
Y o dip-slip B Toh D FHIZA (1981) @ 9 FHEERED X 1 = X AZATV. SRE KOO HIT O
BRHCOWTCE, MEMICIIFEEIE (1981) @ 9 BHIFEREICITWVDS, WIBOEMMAEZR > T
5. JFH (1981) TIHIEIEHFE TH 5 AEMAN 2006 FI2IFALH —FEE LM, 1977 £ 5 OTEH)
THN UFRBBORZIZIR Y L5 imbioTnd. 2O X HIZ 1977 FH 6 O HIFEIE D)
LA = ALNHETOMERLD 2 b DO, ABFFROMHT TS U FHIWE ORI LR 5 X 5
RAN=ALDPHEEEINTZZ LIFERICET 5. Okada et al. (1981) TR HN TV H/NEEE R
—ADEEE LTS LIEBEROABEFORmE /2D, BUEOHM/INEEENIEEL 52 TWH T
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Takeo (1983) 1% 1977 FF-2> b OWLKIZ L S FHEIHIFRIZ DWW T = — ) — B H bIG Ik F &%
HeE L, B/ S R HIBRIZ OV T OWIB AR VEVEZ LS > T 5. Takeo (1983) @
FERRLEDMOMBED X — 1 o ZANCEET 505 (B 21X, Haar et al,, 1984) #&5I27T 5
L, ¥ =Fa—F17 7 2AOM/NEOKIEEREIL 100m 5> 5 300m FREE T, Wigm Lo3~
DRI mm 2D lem BRELEEZ X HGd. b L/NEEE N—AOTRREICEEIfR Lo Wifg % o4
Wi 23 EE) L T2 &RGET AT, R 5] 50270 - TV S ILTEEE R — 2 O1ERZE b
oA | LRI AR O ARG T S OBMRBSH D00 s LRy, LavL, BRICKT 248
BEEBIEFINS N E0 D, HERES) & OBMRE RETT 2 I3 E R A K - 72 2 H Ol
MERBDVEND DS D.
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Fig. 8. Waveform examples of 4 major earthquakes belonging to the hypocentral area
under the Ginnuma crater. These data were obtained by UD component sensor
installed at the station ERM.

BUEE COMITCIX, AR THE LT — % OB FRCHER IR TE T,
SRAK NI FEOPNEIRTIEZ OMERBAEL, v~/ =F2— B 1 2B 2 HEN 4 H@58
HATEA, Fig.7Tallm LT £ I PIEMIBEIOM LI & AT 4 HOMBETH LT ORQR > TN D.
I OMEDOWREHI% Fig.8 IR L7, WIEOMEMEIZ&E < N2 Lbhd. BED/hS
MR A B O T HREHIS R OETH 5.
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BERILERENO—ER L LT, 20064 6 H AL VK 80 Alzbi - THERLO® LTAX N %
ey T e BB A ZRE L, LT AJRNOET TRAET M NEFEEIC OV TN D
DOBBRENIRZ15G5 Z ENTEZ, H 1103, O THRETH S & ST AARIESIC

B LHERLOMBEFRE IOV, EEFRFELHAMIF I 330 HLL_ LOMUNIE O AL MR L, #k
B HRIEE OFEEZ R LI 2 ERET OND. FEAEOMBEIEI~/=F2—RORBEDL L
<IEHZENLT T, AHEO~Y 7 =F2— KX 1.9 Tho7=. & 2121%, B NGRSO =R
25 1977 5 & OWAIEE) TN 72 U SRR ICIE 5 (EICIEA TW D Z ENBEIT B 5. 2001
PAIZFEME SN A THEREOREZIEH L2 & T, BRENKEL 3210 T6nbZEd
AR CTH LT R o7z, 8 312, BKOFUCK LIEE R— AT D2 L 5 A =X A
DRO DI Z ENZFEF HD. HIBLN TR STV DA R — A DIRES kAR OIE &
Wo I RSB & ORIMREFE L <@ T DI121E, S OITBES BTy — % OFfireha s n g
o T B ZIT O MERHDHIEA D .

BEE ESKEER SR GBI o & —, UK H R 0T L K T e e e it
Tox—, AINTE KK (21X, 2006 4 ORRHIEBIZ1T 5 L CRBIIEM OfiEST — 2 IE
FEORFTCTE KA D AR 2 W o T2 Te F 72 W HBLEER 2, AFE OB EMATHE Rl T
BIL LW 28V CREZ VT =72 niz, W= L E 7.
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