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Abstract

The 2004 Mid-Niigata Prefecture earthquake (Mj 6.8) generated surface ruptures along the
eastern rim of the Uonuma hills. To reveal the relationship between a seismogenic source fault and
surface ruptures, shallow, high-resolution seismic reflection profiling was undertaken across the
surface ruptures and the active faults. The seismic source was a mini-vibrator and seismic data
were recorded by a digital telemetry system. The source and receiver interval was 10m. The
seismic data were processed using conventional CMP seismic reflection methods. The resultant
depth-converted seismic section portrays an emergent thrust beneath the surface rupture associ-
ated with the Mid-Niigata Prefecture earthquake.

Key words: 2004 Mid-Niigata Prefecture earthquake, surface rupture, subsurface structure, seismic
reflection profiling, active fault-and-fold, central Japan
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Geological map showing the seismic line “Hirokami 2004”.

Major geologic structure is after Yanagisawa et al. (1986). Pre-N: mainly pre-Neogene rocks with minor distri-
bution of lower Miocene andesite. Figures in Italic are numbers of receiver points.
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Fig. 2. A mini-vibrator truck (IVI, T-15000) used in the
seismic profiling.
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Data acquisition parameters for the Hirokami 2004 seismic line.

Length of seismic line
Source parameters
Source

Sweep frequency
Sweep length

No. of sweeps

No. of shot points
Shot interval
Receiver parameters
Natural frequency
Receiver interval

No. of channels
Recording parameters
Instruments

Sampling interval
Recording length
Standard CMP fold
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Fig. 3. Examples of shot gathers at different sweep
frequency.
A. Sweep frequency 10-80 Hz.
B. Sweep frequency 10-100 Hz
C. Sweep frequency 10-120 Hz.

fiEtric X B SN fE% Super X I AT LEALETOD
R OFERZ 2 O LI b 5 RIERIEE TOERICHE
SR (FRBRLL), X 51Xd o bla—0RMEER TRIR

TEIRL 72 GEEHIE) D& 9 I ZHIE L 72
COMIFIT X Y, FIFFHE 0RO X WD 5 D
IRIgZIEAR s,

(6) NMO fi#ii. (Normal Move-out Correction) & i

EEREMT (Velocity Analysis)

NMO #1E %2 fE9 1 (3R D> & A & T O 73
WEPSNELS S, T lT, EEEEAEEHAVCEE
SfieRoic. EHEESELS I CMP 7Y Y 7VED
Bk 2FE 7 — & A4 75 NMO #E < NMO ik L=
BTHIEITED, bo L bEANRED L5 HE A
TIMETH 5.

C T TG Otk PR 78 & 2558 L CMP50
CHE R T, EERE AR (Fig. 7).

(7) FEZEFHRIIE (Residual Static Correction)
BRABMIEATY C &k, FHHEBEMARICE -2
DIWIEROTNERMIE L. I TREEOHE
A 2ms FTE LA
(8) #E&%5%A<CMP&mw
FERRITIC & 0 1§ 5 1 7o 53 7 % F L € NMO FiiiE
%iTo712%%, CMP 7 v ¥ 7 Vit E KEICE L&D
7.
(9) /Nv Fs¥2 7 4% — (Bandpass Filter)
BRAKBORTK /A XBLOBEKDS v 56/ 4 X
2NA ¥ 7 F VEESNCE LT 5 72Dt oy K
INRT 4y =R LT,
/NZ NV R:10/20-100/110 Hz
) F-X7v5F42vav74by— (F-X Prediction
Filter)
CHBESTEICHL, 5 v yaits 4 XERELK
FodgeAm Lsd s o, ITONs 2 -5 —%
B L.
Gate length: 30 traces Operator length: 5 traces
window length: 1,000 ms
1) <=4 27 v—vav (Migration)
C TR MRS AAIARE IS RED /4 XK E D
KN TH B ESNEENE<A T L —va vEH
Wi, MELHEEERIIEAR S REOESEHE ARV
7.
Percent velocity scale factor: 100%
(12 #ZEEZH: (Depth Conversion)
EHOEEE 2T U X 2 5 2 CHEEIC R
AR T - 12,
Fig. S ICEHAWIHI L EAR <A 7 L — v 3 VIl
Fig. 9 1A b 27 L 7.

4, REEMEIRERTEOMEFHBER

Fig. 9 107K U 7R A SR 2 onic, BRI HE
PR FRRUC DWW TR 5, HIFEEED 5 CMP550 % T,
B0 A — NP SEES 500m £ T, PHISHERL 7258
B 5. MIEHEGE T IIFE =R FEOANEICHE
YT BEMENGER TR =R H LTV 5, i t,
WeE =R SO =R A B 2R N RIS
%ﬁ$%ﬁ@f4#4hﬁEA@mtfmé.L®@:
R 2 SO 3B iR O FE B A 5, 2.5-3.0 km/sec
(RMS i#EE) EHEE SN, Al Lzthirito KiLEH b
LS 3EME =R A &l L TRIEF a0, Bk



gL it

Shot Record G-DAPS4

Y
Geometry Set

CDP sort
Y
First Break Mute
Y
AGC

Y

Deconvolution

17

Y

Static Correction

<€ Refraction Statics Analysis

Y

v

NMO Correction <

Velocity analysis

Y

Residual Static Correction

CMP Stack

< 5 €

Band pass Filter

<

F-X Prediction Filter —>

Filtered Stack

<€

Migration —>

Migration

Y

Depth Conversion [~

Datum Correction >

Depth Section

Fig. 4. Flow chart of data-processing.

Table 2.

Processing parameters for CMP Hirokami 2004 seismic data.

CMP Sorting
Gain Recovery

Predictive Deconvolution

Static Correction by Refraction Analysis

Velocity Analysis

Band-pass Filter

F-X Prediction Filter

Post-stack Time Migration

CMP interval: 5

Gate length: 100 ms

Gate length: 2000 ms, Operator length:
200 ms, White noise : 5 %, Prediction
length : 8 ms

Two layers model (800 m/s, and higher
velocity layer), Time-term method
Velocity scan at every 50 CMP

Frequency: 10/20 - 100/110 Hz

Gate length: 30 traces, Operator length: 5
traces, Window length: 1000 ms

Velocity scaling (100 %)
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(a) time-terms,

(b) velocities of second layer,

(c) topography and geometry of surface low velocity layer.
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