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Abstract

The seismogenic source fault of the 2007 Noto Hanto earthquake (M 6.9;ua) runs beneath the
northwestern part of the Noto peninsula and its offshore trending ENE-WSW. To reveal the rela-

tionship between a seismogenic source fault and geologic structure, shallow, high-resolution seismic

reflection and refraction profiling was undertaken across the source fault along the western coast of
the Noto peninsula for 10 km distance. The seismic source was a vibroseis and seismic data were
recorded by fixed 575 channels. The P-wave refraction analysis delineated the three layered velocity
structure down to 1km; 2.8 km/s, 3.2km/s and 4.1 km/s layers. The 3.2km/s layer, which corre-
sponds to the lower Miocene fluvial sediments, shows northward thickening with steps. On the

resultant depth converted seismic section, south and north-dipping, faults are interpreted based on
the systematic change on dip-angle of the reflectors in the lower Miocene fluvial sediments. By
comparing with the aftershock distribution, the deeper extension of the south-dipping fault corre-
sponds to the source fault of the 2007 Noto Hanto earthquake.

Key words: 2007 Noto Hanto earthquake, earthquake source fault, seismic reflection profiling, geo-

logic structure, central Japan
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(Myma 6.9) 23%4: L 72 (Sakai et al., 2008 75 &), kKT
JE & ENE-WSW HlalO T, BEITH 60 B O A E R
LTWw3 CEHIEN, 2007; Ozawa et al., 2008). =5l
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WKL ARR ST L X D, KBNS TL—%
OFFMKEETH - 72729, B IFHERBISHA ST
g o N1 7L — 4% (Industrial Vehicle Interna-
tional #:%! EnviroVibe) A/ L7, FELSMRIES
DMRREEE A ) 20m & L, % 4 — 7R, 8-100
Hz DT v 72 4 =7 ThH 5. 24 —7FTEIZ 205,
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Fig. 1. Geological map showing the seismic line “Monzen 08”.
Major geologic structure is after Editorial committee of civil engineering geologic map of Hokuriku (1990).
Pre-N: mainly pre-Neogene rocks with minor distribution of lower Miocene andesite.
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Table 1. Data acquisition parameters for the Monzen
08 seismic survey.

Type of data

acquisition Refraction profiling Reflection profiling

length of seismic line 9.1 km
Source parameters
Source A vibrator (IVI Enviro Vib)
Shot interval 100r25m
Sweep length 24 sec. 20 sec.
Sweep frequency 8-40 Hz 8-100 Hz
No. of shot points 3 460
No. of stacks 75-100 5
Receiver parameters
Receiver interval 10 or 25 m
Natural frequency 10 Hz
No. of Receiver points 575
Recording parameters
Instruments JGI GDAPS-4A, MS2000
Sampling length 4 msec
Recording length 8 sec. 5 sec.

A B

FEE X THIEIDHEETE 5 (Fig 2A). #8WOBHEAS,
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B X, VP604 (100 8|2 % » 7) DFLEETIE, AT
HeHSRPA ML TRW Tk, £ 7+ b bkm fEE
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fz. fERTICIE JGI Super X Z {6 L 72,

(1) f/MiutHZE . (Minimum Phase Conversion)
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J 5720, BEHIORREE A ¥ o AR O &/ MuFHE
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W 2 EEETT - <.

(20 bL—2xF 4 v b (Trace Edit)
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RS L TR, TNH6DF v v 2 VOEZRlERE T — ¥
LD S FRAL L 72,

(3) FmIErifRE (CMP fRE)

LRLER DO TR - ZARAEEE VT, PR SO
DR ZEAER L, 905 AE % # Y, BEEIE
(CMP ) ##&E L (Fig. D.

& CMP %4: 1645, CMP [dip@: 5.00 m, =& HLEEHEE:
8.22km
(4) IxPEME (Gain Recovery)

72 N DFER, - ~E 1200 3 ) B o HEERIEREE
(AGC) #iT- 1.

VP.490 S E>

Fig. 2. Examples of shot gathers of the Monzen 08 seismic survey.
A: a shot gather for reflection profiling at VP267, B: a shot gather for refraction analysis at VP490. Location of

shot points is shown in Fig. 1.
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Fig. 3. Surface structure determined by time-term analysis.

(a) time-terms,

(b) velocities of second layer,
(c) topography and geometry of surface low velocity layer.

(5) 7av+RY a2—va v (Deconvolution)

FERA - IR ORI OMEZRIE L, SfiEDE W
F— &2 B5DDFI VR 2 -V a VAT
fo. UIRD/5 2 =5 %M L1,

7= 2000 R UFD, AL =S E240 YR, K
74~/ A X:05%, THIEEEE: 4 2 VR, RS- b
Time Valiant
(6) JEPTiEFmEIE (Refraction Statics)

L TCOFRRLED oVIEEREZHRARD, £ OfE)» 5
FEA - ZIRA - RIBRAEBREZ RINKLET 51~
W=V gV (F4 465 —nik) 2TV, REOHEEK
Wi (Fig. 3). ERFHHR & RIS RIEH gD (V1)
% 08km/s EE LD, KERERBOHE (V2) 13
L7-27km/s &30, F—EOEEF0-40m TH 5. C
OFEFRE, EITEFHLEO 7 -5 & LTHVE.

(7) HEREMHT (Velocity Analysis)

EREEAH: (Constant Velocity Stack) AW,
100CMP (500m) ORI THETZ1T- 72 (Fig.
4). 1ok, HEEMETIE, ERZAEERIERTR T 2 BT - .
(8) NMO fifil. (NMO Correction)

BRI IC & > TIE SN s % V0 T, Nor-

CMP number

BI?I] Eqﬂ 10PU

400

14?0
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Fig. 4. Optimum stacking velocities determined by
velocity analysis.

mal Moveout (NMO) filE%1T-7c. ZOBROKIED
DS 2.0 A 5 bDITOVTIR I 2 — b Z&fEL 7.
(9) JEEHHIE (Residual Statics)

NMO fiEf& D 7 — & O Ui & W 7o 2w R &
Totz. STk #MIER%Z NMO filERIO 7 — ¥
WA L, RSB 2T - 7
(1) CMP &4 (CMP Stack)

1) EAMIEX (Final Filtered Stack)

BBROF—FITHLT, 715 —F R PETL,
UTo7 4y —%28H L ESRKERIDEERL .
(Fig. 5A).
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Fig. 5. Filtered stacked section and post stacked, migrated time section of the Monzen 08 seismic line.
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2fEb@EZEA4 7 & v PRI S 8 CRR S B 50
o (=27 7) ZEkL, RIS L ToIEZ5e
B, ERHIREZER L 7c. SEEZRGER O DY)
IR eXETASICHFE T, AR VIT, 2
km/s B ~4km/s B OREEPED SN S, 5km A 7
v bOF— 5 HDIERRE FHREE SBONTED, %

NZNOKEUGEER LTI L T 4km/s BBEE D B
FHEEAEZELTVAD,

HlE (1988) DEHHEH 7 v 75 a2 W, RAITH
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=y ICHWEETIVEIRT.
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km/s EREARL THD, EKEHEZ, 35km/s &K
LMo TWA, MEfEREETH 2HE=BIc>W\W T,
FEHEIT & 2T © 2.8 km/s 7 5 3.7km/s ~NE
MHIERFEASHE L CWw 5 EHEE s s, SRloEHT —
S DHATIRZZETOERNTEEDL-1DT, LD
DA v o —2 T N I 4 2EEbEBIDIIT 2 —
=V 7 Uk, BEEIANC—HEIERE & LT 3.2km/s
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Fig. 6. Depth converted seismic section (A) and its geologic interpretation (B) of the Mozen seismic line. F1 and
F2: inferred fault, Red and black broken lines: boundary of velocity layers deduced from the refraction analysis.
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OHEREYIZ BRI, & 0 KT silkd 5 &
L, H=20EKIE, AL TERIZERE 1600m i< b
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Fig. 7. Velocity model of the Monzen 08 seismic line obtained by refraction analysis.
(a) Comparison between theoretical travel time curves (solid lines) and first arrival data (solid circles).
(b) Ray diagrams corresponding to the first arrivals from seven shot points.
(c) Velocity model with inferred P-wave velocities (in km/s).
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Fig. 8. Comparison between geologic structure and aftershock distribution.
bution is after Sakai et al. (2008) and Yamada et al. (2008).

Aftershock distri-
The aftershocks were projected to

the plane, which is perpendicular to the strike of the source fault and passes through the center
of the seismic line (Line 10 in Figure 1 from Sato et al, 2007), and rotated to the general strike

of the CMP line of the seismic section.
apparent dip angle.
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