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Abstract

The Noto Peninsula is characterized geologically by tilted blocks and active structures associ-
ated with block movements. We investigate the activity of microearthquakes to discuss the re-
lationships between the distribution of hypocenters, together with the 2007 Noto Hanto earthquake,
and geological structures such as tilted blocks and active structures in the Noto Peninsula. We use
the hypocentral catalogue for 1986-2004 of the Kamitakara Observatory, Disaster Prevention Re-
search Institute, Kyoto University. In the southern Noto Peninsula, we can recognize relatively high
seismicity areas corresponding to the block structures. We find that the block structures seem to
control seismicity, and a tilted block structure is related closely to the source fault of the 2007 Noto
Hanto earthquake. These suggest that a block structure may be a basic unit of the generation for

a large earthquake in the Noto Peninsula.
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B - FE LT ld Kaseno (1963) )[4 (2002) A3
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B Lo Wi (L PR RIS L, £ 2T ol
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Fig. 1. (a) Geographycal features, and (b) distribution of geological blocks, block boundaries (dashed lines)
reported by Ota and Hirakawa (1979), active structures (yellow lines) reported by Katagawa et al. (2002), Qua-
ternary active faults (red lines), in and around the Noto Peninsula.
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Fig. 2. Distribution of past disaster earthquakes (cir-
cles) in and around the Noto Peninsula. A star
shows the epicenter of the 2007 Noto Hanto earth-
quake.
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Fig. 3. Distribution of seismic stations in and around
the Noto Peninsula during (a) 1980-1996 and (b) 1997
-2004. Squares, diamonds, circles, hexagonal shapes
and triangles are seismic stations of the Disaster
Prevention Research Institute, Kyoto University,
Earthquake Research Institute, University of To-
kyo, Japan Meteorological Agency, Nagoya Uni-
versity and National Research Institute for Earth
Science and Disaster Prevention (Hi-net), respec-
tively. Numbers in (a) show years when the seismic
observation started.
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Fig. 4. Size distribution of earthquakes (magnitude
versus cumulative number) during 1986-1997 in (a)
the northern and (b) the southern, and (c) during
1998-2004 in the whole Noto Peninsula. Arrows
show the lower limit magnitude of detective ability
of earthquakes.
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Fig. 5. Epicentral distribution of earthquakes (cir-
cles) in and around the Noto Peninsula. Rectangles
with solid lines show relatively high seismicity
areas and zones. A gray rectangle shows the loca-
tion of the source fault of the 2007 Noto Hanto
earthquake (Ozawa et al, 2008). Lines are Qua-
ternary active faults and dashed lines the block
boundaries reported by Ota and Hirakawa (1979)
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Fig. 6. Epicentral distribution of (a) clustered and (b) declustered earthquakes (circles) in and around the Noto
Peninsula. The other symbols are the same as those in Fig. 5.
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Fig. 7. Distribution of number density of declustered
earthquakes in and around the Noto Peninsula. A
grid size is 0.025° X 0.025°. The other symbols are
the same as those in Fig. 5.
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Fig. 8. Spatial distribution of earthquakes in the
off-Togi zone. The magnitudes of the earthquakes
are greater than 0.0. Open circles show the earth-
quakes during 1986-2001 and solid ones those dur-
ing 2002-2004.
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Fig. 9. Time-space distribution of earthquakes in the off-Togi zone. The magnitudes

of the earthquakes are greater than 0.0.
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Fig. 12. Spatial distribution of earthquakes in the Sekidousan area. The
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earthquakes during 1986-2001 and solid ones those during 2002-2004.
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Fig. 13. Distribution of epicenters, three clusters
(dashed rectangles), active structures (gray lines),
and Quaternary active faults (black lines) in and
around the Skidousan area (solid rectangles).
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Fig. 14. Time-space distribution of earthquakes in the Sekidousan area. The
magnitudes of the earthquakes are greater than 0.0.
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Fig. 16. Fault plane solutions (lower-hemisphere pro-
jection) in the Sekidousan area.
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Fig. 17. Spatial distribution of earthquakes in the Togashi-louzen-Kanie area.
The magnitudes of the earthquakes are greater than 0.0. Open circles show
the earthquakes during 1986-2001 and solid ones those during 2002-2004.
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Fig. 18. Fault plane solutions (lower-hemisphere pro-
jection) in the Togashi-louzen-Kanie area.
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ZRLTWA, T OHIBRXREAN O M NERES) ($ 1998
EFETIEEAEED SN 72h8, 1999 HITE RALER
T/NEEBHIROIEEI RS, LD, EhEr g
FHEED S, 1993 FRESEMMHIEIC O W T A S
L, B (1994) MRS L TWw 3 X 91T, 1980~1991
FICRHERENIE & A &8 <, 1992 FRITREROHIE
ETHITDLBNLRBH oN, BEOHBERE L - 7.

2007 FEREG BRI B EE) 23 O - 7o HIBRIX
DOPERANT 1E [E ki B oMEEE ) H % (Fig. 5).
FEE (2007) (4 1892 FFEEEOHIEE (M 64) MI D
P TR L7 mlREME 2 FRfE L TV 5. C oigEic Sl
WSHEAL, COREAZHE S WE 3 Erue g0 H
LW (F)11E Dy, 2005), & SIcidSeEgthiciidh L ¢
WA EMS GEEIED, 2007), £DOAEEMIREL 73
W,

Fig. 19 ICHEB LB H#HIc BT 55727 5 2 4 —jiL
HA{T- 72 M 1.8 L EOHIEO BN HKEZ/RT. Fig.
5% Fig. 7 £abE TR S &, Jriltirhs o F=ar L
BRtz e 1 C Oy NETEEY I L CIEFE T IS 0,
I PR F & F > HHIEO NS B T & H4y
m 5. T OGBSI O 5Pt O TERTTE (R
2007a) OFEPENEGTATICALE L, {7 5 OREEEA S
% L e RSB o vl REME S S 2. BREVW T &I, T
TRENE & TRk ek E s Kk 9T, 2007 LEREEE
BHEOEREAE S 5 (Fig.5, Fig. 6b). 41b b,
EWHIEEE  COHE TS 245, HEEESOZEEET
2007 FEREBH EHIESRE L LR &b TE LS.
[ERED RG24 5 &, 1993 [FREE P EHIE O iR & I
ISR TR EN & O b BRSO E 45 2 &
NTED ZoOXETIE, ssichaoty BT
1985 4F 10 H 18 HIT M 5.7 DHIENFA L TWL 573, @
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Fig. 19. Spatial distribution of the declustered earthquakes in the northern
The magnitudes of the earthquakes are
greater than 1.8. Open circles show the earthquakes during 1986-2001 and

sea area of the Noto Peninsula.

solid ones those during 2002-2004.

FORMEORA RSN TN,

T bR o Paid e A O FT L WIRFRUTES) L 72 WifE
DIFFES & O 1993 FEREE L EE & 4 nlo 2007 44
BREMEORI D FEEZ S L, COXMItBWTY
HBR X[ 2 AR S AL & L CIEWRER M 65~M 7 2
FEOHIENFET ZREENEZ SN b, ZOfhEDH
BoWilgedR e Lo oibEicBd 2l &1 EEh
3.

7. A - EFILHOMEES) S MEEEDOBR

BEEEE I 35 W C BEEE PR & [ERR I LB - P
HIENT A4 2 EBHBR L & U TAS) - S s s
%. B - TR O My NFE IR E) (L BRAEE ok & Lk
TBERBNITIEIETH B08, £ T TIE L o Eh =
FHS N TV, [FEHIC D W T & IR S O fEFE D
ChicBb s FEIHRESN TR T EMS (B
137, 2002; ZEFRIZ A, 2004; A2 13, 2007), fUNHIER
TEE) & HIBERES & OBARIC S W THEET 5.

A - FHE U EPE S OWlE i X S 78D
Ml 5750, FrEE =4 - FIUCORE - HEHHEZK
HINS OB ZBNICHETL TELEZEAONTOVS
(Kaseno, 1963; 5312/, 1966; #A%F, 1977; FIE D,
2002). 5 OHIR IS S IE LR EHIE, R,
FERHIBE, S, =@Mt cdy, ThThof
WA -REWTE, oo iE, Sl F=E Lk
BWEMNAIES 2 (Fig. 13). Th o OHIBEOWIE I3
FHENEEICL > THERMECENEE O R NOFERIC
XN CTRIRTZENTES GIFIEFD, 2006; A%
EA,  2007). % L CHfEfEd oS rHidgic > W T
A - ZIEsEes S oGt CREE A, 19765 F)IT -
AR, 1999; L2134, 2000; 27 340, 2004; BFEE 0,
2004) 1T X NSHIBRAEICTEE) L 2R ERIS 2, o &

h—
JTu

bIEBN 7S D 3 A BN LIWTE QLB AALE 3 2 FEEHIBEX
MTh 5. LU > W TIEZ D418 5 BAEHE
WO EOBEREFEE L TCES 4km b -
TREN, MT76DMEORENBEEENTVWS (ME
FEZES, 2005). BEFEWTETEE D X 5 SiEE) AL
EHODM A - FiELHO AR S HIE - HEHEE
BICHR S U CHREE T 205030 503, £ Db idWiE
T h s Y - EMEHEE, T ST E O
RONETH B, I TRAE) - T o iy MRS
DKL & BATEWIET OHBEIX > W TEEZIT
D.

GF) - FELHID S BRI T T, My NEEE)
DIEFEMOIES Y 23 2 EPH & LT (8L,
FEE - REIL - BILXIR | 262 (Fig. 5). W& 15
km BBEORELC O AH D, HFEoItfEHEHLIc >\ TH
5 &, [ A - S & a8 L] st
LN 10km FBEEA 7€y b Lick DB HERL
TW3, CoBEFIETAE) - FE LB 2 5 L
bz oFE LIEETE Grk, 1977 OfLEIch 5.
lE & bALPEIED SHER (BXEETES, &L - &8
BT RER) O & - PR E OBER ESITT B0,
B km~10km fRERIz > TV B, F7, [AENLXIE]
Ot o HEE LU ORGIEE OALEICH 12
5. TNERATEILE TOMEETOEV PR TH
5. TAFLXE] oXEEIEHELIC>\WTH 5 &,
FIBTEMEE S (1991) oaELMTEOXE, FZ
H (2002) OEEEHIBE, EHEHIBROXEICH 72 5.

CaE LXK M, JREF, K EREER, Ea# s
R NEEIEE OIS S LT3 2D 525 — b
% (Fig. 13). KEMD 7 524 —i3, zhEFh 3 o4
R, BRI L ~E RO R AER Ic B £ MR ORI
BT 5. Fi, KEBEHD 7 5 2 7 —id8lI~FHER
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DOHAHIEE Fic, FE#EIALEED/NY 5 2 5 — 35 =
Ll LiczhehfiiEd 5 (Fig. 13). 5% 2 ficub
N2k, TNHDY 52 —-DEFESZTNATH
F1z->THO (Fig. 12), MIEEH b T 5k
HcHE L Tv 3 Fig. 14).

ool i, BREEETORE LTS24
By - FE oM NIEIEEN I AE) - EE Lo il
OB R OB SN TV L T EEZRELTE
D, Frica oy, FE LGRS 3 BRSSO
AV MNERTH D AEENEZ SN D,

1, &, BEEs (2007 13, —iERHE oz
PREE S M- BRIEHENTE R CETIER B4, 2005)
DALEBIC b 7o ZEIFH 2 GBI LWE & L, T oMk E G
B - MO HIPEEE I & 72 2 T LB I
BWT, EX%33km & L7 L L, BRIEKETE
o 11 km X Z bR TIEH o G 83 Ll E X R % X5
L REIIRILI RS hTwizwy, R sy NEES)
A8 - FE oIS R © b 2 i LILBKTE O 7
HEEBITEORPO—DICEDHBbDEEZL LN
3.

2007 FEREE P B HIER 3 AR S B O MBS E O 1 Hb
BXHIToWgES & L CRELHIETH S, T
REB P EHISR O HIER A ORI SHE TH 575 518,
EHEWIE 1T D W T b HIBHAL T OHIEE R A O Al REM:
MWEZONS,

8. F&o

BEE P B T RHIRIER R AR I B 2 F B i
(FHRAEE Fobt & ) - EaE o EEh i L s o
RS MiETH D, PHILPE-REEE AR O K
SO T, ChE3RIET 2 ) 7 MlicEkshic
JEEH-EEPE B O WS DS FE AL R R B &
CATHEBZROELTE, TN5I13 10~20km D
YRR & BT 1 R SRR O T T 8 O 7E BT I & - TRE
L C&E 72 EHIE - BRSO, SRS 1
TW5, 2007 FREEFEEMREORRE A 1 =X A3 TH5 L
TV REEIERR # 1 = X o P TH 5. L, C
5 UIHEREETZ R A 1 = X £ 03RS E) & ORISR TR
Confflizdbizv, AUFETE, BiggERpEs X O
FAPRAE s o MBS, I« X 2 HUE RS ST 2 1 = R &
& 2007 FpEB - BHIE O B EE) & OBIfRICNA T,
BEICHESNTOIHE « E 7 — 4 vNZE T —
&R, REBEEHIE O MR IEE) A5 Ve R & B
M5BT EaR LT, 2007 FEREE S HIEEAS 1 HRX R
DOIEEIE LTHE L &0 s, WEEBRME T, 5L

HuBR s & FALHIBE M A 1 T, HEBRIX ]2 BAAZ I M
6.5~M 7 FEEE OISR AE O RIREM S E Z S0 D, 4F) -
i T E LR & = nDUEo A8 LA X ¢
% T RS & 5 iy MR 1R IS BB 75 0E W 93y
BoNG. AEhLHIN Oy NEETEE) & ALE-E R
LEEEHIE E 2 XY 5 3 0 FUTEIC & > T aE
ENTVE, oD Ehs, o3, FeElde
BT BB ERED £ 7 A v M ERTH B AEENER
ZZoN5, MBSO 1 HBEXE T oM EEE s Gee
EEMBOMBERERATH 2712513, BAEKERIC
S\ S T OMBFREDOFREH N E A SN 5.

E

PN o el LN 0 o s = 0 S sy 9/
7= 5 & PIHOBRNE AR Lo sEBARER KIFSEAT
OFIHEERI E Gk REd2 I 1 LR O =R
27— FHEEIC > W TR S IHRE ML L CIEW .
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B DERICIEGMT Y 7 b v = 7 (Wessel and
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[EEhH LXK ] (Table 1) BXU [E# - KE(L - BITXIE] (Table 2) ICBFBEFRA 1 = X AROEK/ ST A — 4,

Table 1.

and Richards (1980). (Plunge of P-axis and T-axis are measured down from the horizontal).

Fault plane solutions in the Sekidousan area. The fault parameters follow the notations defined by Aki

Nodal Plane 1 Nodal Plane 2 P-axis T-axis

Y M D H M S Lat. Lon. Dep Mag. Strike Dip Rake Strike Dip Rake Plun. Azim. Plun. Azim. Sco.
2000 7 14 35 22 36.8834 136.9970 10.9 2.6 9 39 -1 99 90 -129 34 337 33 221 0.96
2001 5 30 21 35 39 36.8000 136.8589 8.3 2.8 108 62 155 211 68 30 4 338 37 71 1.00
2002 6 13 21 54 21 37.0149 137.0723 6.8 3.0 56 38 144 175 69 58 18 289 54 45 0.96
2003 13 19 58 54 36.7963 136.9644 3.6 2.0 54 46 153 164 71 48 15 283 46 30 0.97
2003 2 16 23 32 24 36.8193 136.8602 6.8 2.5 46 33 120 192 62 72 15 295 68 66 0.87
2003 6 17 10 26 39 369478 137.0708 13.6 2.5 222 36 123 3 61 69 13 109 67 232 093
2004 9 20 23 19 12 36.7467 136.8757 85 2.5 228 39 162 333 78 52 24 91 44 206 095
2004 11 25 11 49 55 36.8700 1369957 114 2.7 22 38 87 205 52 92 7 294 83 127 093

Table 2. Fault plane solutions in the Togashi-louzen-Kanie area.
Nodal Plane 1 Nodal Plane 2 P-axis T-axis

Y M D H M S Lat. Lon. Dep. Mag. Strike Dip Rake Strike Dip Rake Plun. Azim. Plun. Azim. Sco.
2000 2 15 13 5 -2 36.6146 136.9488 143 2.6 94 34 119 240 61 72 14 344 69 113 1.00
2001 9 29 19 58 37 36.7306 136.887 13.5 3.6 90 43 150 203 70 51 16 321 49 70 0.97
2002 7 25 20 16 35 36.5097 136.7617 113 24 17 40 66 227 54 109 7 304 73 190 091
2003 5 27 8 9 28 36.7342 1369082 11.6 24 200 48 6 106 86 138 25 161 32 54 095
2003 8 15 4 29 48 36.5416 136.8008 129 2.0 30 24 69 233 67 99 22 316 66 160  0.92
2004 5 22 3 29 8 367062 1369177 124 23 52 43 112 203 51 70 4 307 74 50 095
2004 6 18 4 57 28 364722 136.7731 6.8 22 353 40 42 229 65 122 14 296 58 183 0.99
2004 7 10 20 20 48 36.6023 136.8859 14.1 2.6 218 44 113 7 50 70 3 112 74 213 0.89
2004 12 11 15 35 50 36.5059 136.7658 11.5 1.9 121 43 121 262 54 64 6 9 69 115 091
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