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An earthquake swarm begun at the end of January, 2012 and the activity reached a peak
in middle February, then gradually decreased by the end of April, in the Nigorikawa caldera,
Hokkaido. The largest earthquake was the MjMAa3.6 event which occurred on 15 February 2012
with maximum intensity 3. Temporal seismic observation with two stations carried out from 20
February to 9 April in the caldera. Detailed hypocenter distribution estimated by using both data
temporal and secular observations shows two clusters, one of them is aligned along the northern
caldera wall and another is located at eastern outside of caldera. Strike of alignment epicenter
of the north cluster shows NE-SW direction, which is in good agreement with one of the nodal
plane of focal mechanism of the largest event.

*OBUE, ALiEE TR AR

Now, Hokkaido Research Organization



6 —H B - b

I.IZ C & I

2012 4£ 2 A 15 H 13 1 36 2 BE P & H 5 AT O )1 7 )V 7 F A1 T MIMAS3.6 D HIFE 2336 AR
L7z (Fig. la®&EH). ZOMETANENRN, LOBLEGEG CEESZEBNLE. Tk,
[FIH 11 K59 43 & 14 B 55 53T VER LD TENENRKREE 2 & 1 28R 2 BN AL
7z.

BN ANT Z0%, 1 TERNICHERINIZERK 3km OB VT 7T, HEGIFICHE S A
2B Lo 28] OoMTHEEEZL WD ZEPmbhTnD (BE - £3, 2003). 1T
FATI, BIEDHBVEEIN R oD, £, IEEENZRMERENLBEHF TH 5.

[RETO—IALEIE S # v 72 L, T OFHE TITEBEICS I/ N S 2 B R3HE L T
W5, 20121 H1HE»H4A30HETOMTHAICL D & (Fig. 1b), 4 [E 0 HE 1S 1%
201291 H30H 63T b EY 2 A4 HETIC I3EOHBENHAEL 2BHRLL, 2 A
M4 B2LHOERML T2 H 15 HITM36 ORAKMBELFEEL 2. ZOMBEIL, WIIHLVT T
Fo#EL L CTIIEETRIENZ 0 7055 1923 FLUBETRARADLDTH S, D%, EH

ZIZIET L, 2 A 24 BUREITERMIC/R>TnW5, 2 A 23 B E TICRAE L #iEsE 52 @
Thol.

JbifEiE KR K (LR BRI o & — & ALiRE LR G ISR A 2 T, A B OTEB) O
BOIZH 2 H 20 BHH AT Z NI 2 2P O R R BN AR 2 5RE LA — ~ A E oSz %
LD T, ZOMBEERETS.

I . EREFhERERAI & RIRIRE

A B O HBEIEE O BIFEK TH 28| 1 VT T —FWHBBLIRLAE, [EST VERBRLE (X
T YAKM) (Fig. la) TH 5. EEFHUEHNSIX, YAKM 28 OESEREBEICRD LI INVT T
OFAL 2 DFTCERE L T2 (Fig la ® SEK & MNM). ERFsHEENCIE, HEPEERTH CD]-
S2C MigERt (EAEH 2Hz), 77— IR & L CHLTEAR LST000XT (¥4 Iy 7L
V¥ 24bit: Y T TEEE 100 He ¢ EFEGRCER T —# B — R) ZFIHL, FEIRIT 12Volt40Ah
D=y T ) =2 EEH L. 77— ZITNEEEITHE L 72 2 Gbyte @ CF 71— N2 WIN
Tx—=v bk (M- H A, 1991) IZ15TLIC1 77 AV TEZXAETNTNT, BRIBIMP I
—EF—Z ANy T ) =W AT o T, EREFEIN A I56E U 72 Y, 201242 H 20 H D
4HIBETHDA9 HMTHS (HL, SEK BRAITE R NOH 4 A7 HTKT).

N ENFT =2 ZANT, EFBALNETHD YAKM BHIE L OFAUE Z21T - 72, £
BB SRR S Nz IR DWW T, WMME@5@@%ﬁ%ﬁﬁ®ﬁﬁﬁ¥ﬁk@%ﬁ¥%
DIt (STA/LTA) 25 G5B GAICHBLHEL, A XV MEET—% 2EKL TH—FK
742&3Wﬁ¢5.%@7—&&ﬁ%%@20®ﬁﬁﬁmﬁ®&%?~&%MnH%&
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Fig.1. (a) Seismic stations used in this study. An open square and triangles indicated YAKM permanent station
of Japan Meteorological Agency (JMA) and temporal stations, respectively. A red star is epicenter of the M3.6
largest earthquake at 13:36 on 15 February 2012, determined by JMA. Solid lines indicated active faults. (b)
Magnitude-time distribution of earthquakes in this area from 1 January 2012 to 30 April 2012 according to the
earthquake catalogue of JMA.
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1994) @ wadd 7 v 7 Z ATHRAELZOL, ZH

Vp (km/s)
5 0 3B KT O PR OS B OB % o123 7
fTote. ZOREE, 2 hFFORFBINLA B L
TWz 201242 A 20 A5 4 A 7 H £ TOHIH

:Qﬁ@ﬂ%ﬁ@@éﬂt Z OHMICK G T
BRZIRECEMERITIIIZMETHY, M
BN X 0 B ORMEEN BSKRIEIC E L2 &
ARV PYIET
EJFRREITIE, Hirata and Matsuura (1987) @
BIRFHH 7w 77 5 HYPOMH %A L, B
B L YAKM 8L 5 o 3 85 5 3SR (P k4
25 3ME, SIARAS 2 ME) LA EoIEZ v TE
FREZIT o7z, Zhik, —FOHE T YAKM
B & SEK IS TS 27 A D Z &
T&ERPollEdTH D, 1R P il E#EE I
ALHEE RO E FHBRITHER L T\ 5l EEE
TV (R fth, 1993) ZEALTLH (Fig 2
DIERR), BB OHEREE 12DV TIXBS KR
RO EBENY — K25 — 3 v (J-SHIS, 20 T
2014) CEEDHNTWDS, TOWITETOSH
DHIBHEIEET V2B BT Vp/Vs b & 1.73 LK
EL TPHEE#MEETNVEREL 2 (Fig.2 D
ESTIN

Depth (km)

model used in this study

............ Kasahara et al. (1993)
- J-SHIS(S wave)
M. 2012 FiEFSHDFE

Fig. 2. One dimensional P- and S-wave
velocity structure models.

Fig. 3 IR D 5k THE L 72 2012 4 2 A 20
A726 4 H 7 B % TORREBIRIC X 2 BIRS 6%

AT HEBIREII A NVT T O E DT TEEERM X T D 2 pETic 7 7 A2 —IRICHEA L T
W, HIEOTEZIFALEAK 3 km, HANTORE LK S5km TH - 7.

B R BB AARTICFEAE L 72 3 DO R BHUB ORIFALEIC OV THRE 217 5 e, KT —
TALEBIR D # v 7 D HEDO YAKM 5 To SP I (Fig 4a), ARAFZEIC LY YAKM T
M S - HigE o S-PIRefd] (Fig. 4b), SEK @il S-P K¢l 531 (Fig. 4c) Z7~9. SEK #iill]
RTESPRMIFZOTHZRIILT2O0 7NV —TICHETHILNTE, 0.TBUTEILT
FZAEOE WHERE, 0.7 L EITHEBOCRERWHEBRICKHET 5. £z, YAKM BLRLS T
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Fig. 3. Hypocenter distribution from 20 February to 7 April, 2012 determined in this study. A rectangular
subscripted with A - D is for Fig. 5.

S-P R LS LA O b DA AT Z L Table 1. Origin time and S-P times of YAKM station for
EOHER, 158 EOb0h LT three felt earthquakes occurred on 15 February in the

Nigorikawa caldera.

T HREBOHERITHIET S (Fig. 4b).

DATE TIME Magnitud S-P time(sec)

Table 1122 A 15 HIZHEL 72320 aemee e
B 2012/2/15  11:59 32 0.42
AR DRI J O Y ARM B A2 2012/2/15 13136 36 1.30
TOSPRH 2T, 138 36 7254 201212715 14155 26 1.32

L 72 M3.6 D e KHE O S-P REMH X 1.30
P, 148555 3 1CF A L 72 M2.6 O HiFE
X132 M THDLZ s (Fig dafktadFED), T HOHEOERIIA AT ZILEH Th - 12 7lEE
PEDEV, KJGETHRROTCERS VT 7 ORILEICRE > TWws (Fig la). 11 K¢ 59 43IC364E
L7z M3.2 DHED S-P R 042 B T (Fig. 4a D FRILED), AikD 2 > HE L& it L TSP
BRI AR IC AV, BIRENER L 72 1 A6 4 AE ToMMEZEL T, V> S-P R 25
OHBIIMICIZBEA SN TR ST, 118159 73 OHE 721 1d YAKM 15T < TIHAE L 2B
DAXRY N TholeeEZE2DBIND.

WIT, 13 W 36 43 M3.6 & 14 BE 55 73 M2.6 OHIFED P 418 2 1 = X A EO i O 24T -
7o, AH=ALFHEICKIT 2 BRAER LGRS ORELZ TG T 2720, EBRALE % Fig. 312
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Fig. 4. The S-P time distribution of (a) YAKM station taken from JMA earthquake catalog, (b) YAKM station
and (c¢) SEK station determined in this study. Solid lines indicate observation period of temporal seismic
stations. Green dots and red dot indicate the S-P time of YAKM station for the three events listed in the Table 1.
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RTHENTAPLD ETLPFEIREL, TNENOHETRS 1km & 4km ZEFR®H 5
ELIBAORBRE COMLSIERAOEERF LTz, ZOMEE, 13836 4 M3.6 OHIE
ZONWTIE, BIRME LRI ZEX THMLIIEAMIFELAEEDLL T, LlE—mIEGICE
fEdh 2D, WWER S 2 E0EMThERT ML 2o/ (Fig 5a). —J7, 14K 55 % M2.6 ®
HEBIIENERS 2 ELME Db 00, BREEIEICI Y HENIENMT DI ERHLRIC
72o7z (Fig. 5b). ZAUE, HIEOBHBI/NI K, PEMON S BB BHETIXRWed L&
265, 723, 11K 59 7 O M3.2 DHIERIXEIR NS B OTEBEA & BENL TV 5 ATREIES E W
T DRRFIRI SR 5139 LTz,

a) 20122 1513:36:33 M 3.6 b) 2012215 14:55:12 M 2.6
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Fig. 5. Focal mechanisms estimated from P-wave polarizations for assuming epicenter location for A to D and

depth for 1km and 4km of (a) M3.6 event at 13:36 of 15 February 2013, and (b) M2.6 event at 14:55 of
15 February 2013.
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V. BREFLD

@Mﬁw?i@ﬂ?%ﬁﬁ%ﬂ%%ﬁ%®?—5#%%wﬁ@ﬁﬁénfmé BE . LI
(2003) IcX D&, TU x5 T8 OREMIIHER-1000m TH Y, ZTHLARITELE 300 m F2E
DERKIEPHEE SHTWT, =R L KEFREY & 0BT -500 m AT ICH#EE ST
Wb, Fiz, AT THREOWEK Om (I E T R—2ROB I VT FIAE N — L DIFENHEE
INTWD, SEIOMBEIEBO®SIX, A7 ZIEHOMBER TR 3km, FHO b O TH 5km
ThHY, BRIINWTHUSEHE=ZRERENLEEZLND.

JRE (1978) (X@)I VT T CHERFHW BB 2 FEi L, BIRA Y LT 7 ILERO AL —FE i 1)
KIS Z L2 R LTz, £z, HEMESEIEENICET 27 —2 00, WInLT ZAeEicder
— S OB ECHEEEROTEER 2R L T D, SREIOERETE N LT F8Eo
BIRS FRRICAL R — B IO L TWDIED, A B =R LR 1 & o Tiddtdb s —rgrs
FEHATHY, KA (1978) OREFRLFMINTH D, ZhbT—HI1E, SEIOHMBEIFEIE)I L
NT Z AT 8 DAL —FE R W O MEREIE ICBHE T 2 b O Th 5 It 2 7R3 2.

BN AT 7T, EERRCESILA ML, HITEEME TEBEH < 7e & HIBWEE)

DIEHRTHDZENMbNTWS (BEM, 1963 ; L - M, 1977 72 ). JLE (1978)
T H OMBB G DL R — R PE 5 M O MBS IR - T2 IEE Th 2 vt 2R L TR Y, HIEE
L OBEMEEZIERHL TS, BT TNICH LE)I BB T, HRMERFHAL
20124E 1 BB 2 BICh T THREER EOER IR BEY OEET ThoktnZ & THS (b
HHEENRMBIEER, FME). IAT ZIIEEITEAPER LT W LTz, Bukolg
B IH ARG E 2K T S HBERAE 2 EET 2 5A0H 5. SRIOMBEFREICE b7 5 IRROEE
By 738 & DR R BT A STV WA, PR O AR & & IR D 2 7292 b [FIfL
72 & ORIEZEHNAT > TBL I EBRETHA 9.

B EREHUEBINZIT O ICH Y, HRITEIHMXOFG 2\ ZHA 2N EEE Lk, BRI
MO T, JtHRE KRBT v 7 — 0l O REK L BRI HZHEEL
7o, Ei, KET, BiREEEANIZERT Himet OWE T — 2 ROERT— 2 #HLE L. X
OERRICIE SEISPC95 (A JIT - Hiff, 1997) KUY, GMT > A7 L (Wessel and Smith, 1995) %
FHLELEZ., ZhA5DZ LIZOWTEHL TESEWEZ L £,

x &
B SRR R E RS2 AT, 2014, J-SHIS @AY — R 27— 3 v, <http://www.j-shis.bosai.go.jp>, (R
2014-1-2).
TG - BRI - RN - FnlE Pk - ke, 1963, JLWEE®E)NREOMRAERS, JbmE R
MBSO, 10, 61-76.
Hirata, N., and M. Matsu’ura, 1987, Maximum-likelihod estimation of hypocenter with origin time eliminated using

nonlinear inversion technique, Phys. Earth Planet. Int., 47, 50-61.
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