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Abstract

In 1997-1998, integrated passive and active seismic experiments were conducted in northern
Honshu, Japan. These experiments aimed at understanding the relationship between earthquake
occurrence and deformation process of the intra-island-arc crust. In the summer of 1998, a shallow
seismic reflection survey was conducted to obtain the fault’s detailed geometry to depths of 1 km
across the western marginal faults of Kitakami Lowland, Iwate Pref., Japan. The seismic source was
a mini-vibrator. The data set recorded by the digital telemetry system was processed using seismic
reflection technique. Imaging was preformed using conventional common mid-point processing
steps, including post-stack migration and depth conversion. A reflection image shows the deep
geometry of the Uwandaira fault, which is positioned at the eastern edge of the Ou Backbone range.

Key words: shallow seismic reflection profiling, reverse fault, western marginal faults of Kitakami
Lowland, northern Honshu
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Fig. 1. Map showing the location of the shallow seismic reflection survey line and stacking line. Base maps are parts
of 1: 25000 topographic map ‘Shiwa’, ‘Hizume’, ‘Hanamakionsen” and ‘Ishidoriya’ of Geographical Survey Institute.
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Fig. 2. Geological map around the study area.

Table 1. Data acquisition parameters for the present
seismic reflection survey.

Survey date Aug. 24 - Aug. 28. 1998
Length of seismic reflection line 3 km
Source parameters
Source Mini-vibrator (IVI, T-15000)
Sweep frequency 10 - 80 Hz
Number of sweeps 5
Number of shot points 120
Shot interval 25 m
Receiver parameters
Natural frequency 10 Hz
Receiver interval 125 m
Number of receiver points 240
Recoding parameters
Recoding system GDAPS-4
Sampling interval 2 ms
Number of channels 130 ch
Recording length 3 sec

3. M

[GHEMERR A 7 — & LR, Fig. 4 1R 985 O3
WG HEAFEICK - 72, I, KE Mercury In-
ternational Technology (MIT) oYV 7 b v 27—
IXL 2 L. DIFICUE ORISR > TERT— 5
JLFR D WK A 3B 3 5.
(1) YA £ M) —DFFE (Geometry Set)

HET — ISV IRER - S2RA D BN 5 It
W, B RS, B EN L, =AM

R Ll . 3RE L A EGHIFRZ Fig. 1 1TRd.
CMP fflf@ld 6.26m TH b, BEABFRICIH - ZEAK
DNE3K) 50 &7 - 72 (Fig. 5).

(2) EB¥reIEhfEtT (Refraction Analysis)

B ay PEEROWEIEREZFEAID, RERK
UZIREICBT 55 1 55 — AMELEE 2 [EHOHE
(HERE#RE) 24 v N—Va vick->Tkoi
(Fig. 6). fAfTIcid, (BOHERBIAR AR R D v
77 =7 iRAS Zflvic, 22T, Fl1EHOH
B (REEE) %, HRERRswmb s S5ia - 7o
Hp#E LD 05km/s & L.

(3) ®Eh3 = — + (First Break Mute)

FeA U - TR ER 7 — 4 Z W T, #IEfNED
KR ZFRZ L.

(4) /Sv Fs¥27 4 )% — (Bandpass filter)

Vay bRICRONG /A XERET B 1200,
PIRNONY Rz 7 40y —Z A L7,

Low Cut: 5Hz, Low Pass: 10 Hz, High Pass: 80 Hz,
High Cut: 85 Hz
(5) #kigEEE (Gain Recovery)

HERIETHH (Automatic Gain Control; AGC)
ZHWiz. AGCOF — +E1Z200ms & L7,

(6) Fav®Ya2—va3v7 1% — (Deconvolution

— 141 —



Time (s)

N YEE] i

0.2km

PNV

W |
0 )
\,, L‘“&«' 1
( :i{
s )
Q'
0.5+
ﬁgé@’ "
,ﬁ ‘«“‘gggi@“‘ & S,
B S G
I
P S IR o
o A e
o S AN e \»))( A4 RES |
R,P..J?.um""15-1»»441,_.151.“‘_1,21,..1-11--101777971,, oo
| l, — T S
-2.0 o h

Distance (km)

Fig. 3. Example of the observed seismograms. Location of shot point is RP 41.

The horizontal axis represents the

source-receiver offset. A band-pass filter of 5-85Hz and a 200 ms automatic gain control are applied.
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Fig. 4. Flow chart of data-processing.
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(7) ##H1E (Static Correction)

FREFLIENC N 9 2 F R 2 0 L 7o, fHIEE I,
JEITRIEIETIC X B REREH VTR L 7.

(8) NMO filE (Normal Move-out Correection) & i

FEEREHT (Velocity Analysis)
TEREEAEE R IoRERIr 2TV, Bonik
EOHHE (Fig. 7) 2H\WT NMO fiiE%i7- 7. &
FEfERTIZ, CMP 40, 90, 130, 170, 200, 230, 260, 300,
340, 400 TfT - 7<.

(9) EZEHHAIE (Residual Static Correction)

MIEEOFA#HIF% 2ms £ T&E L, NMO HiE#%
DCMP 7 v+ v 77— % ORI L THERE
fRrZ2iT5> 2 & Th L — Mo 5 7EEkeD, #HEl
FNC SRR R 2R AEE ORZ I 1T 2 L T,
AR AT - 72,

(10) i SES (CMP Stack)

Filter)

PITO/wNs X =4 2HWT, FavR)a—va
V7 4y =AW,
= bR 1500ms, XL — % E: 150 ms, FiRIFEEE:
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Fig. 5. Distribution of number of folds along the CMP stacking line.
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Fig. 6. Surface structure determined by time-term analysis. (a) time-terms (b) velocities of second layer (c) topography
and geometry of first layer.
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Fig. 7. Stacking velocities determined by velocity analysis. Velocities are shown using a gray scale. Solid counter
lines indicate velocity in km/s. The counter interval is 0.2 km/s. Numerals indicate P-wave velocity in km/s.

1o IRFEREIE 13, NMO fEHIc 52 26D EFEC D
Th 5.
(12) HEZEH: (Depth Conversion)
B R S 2 AT U 7 X % D TR
HaziT- 72,

4. TERLERR

Fig. 4 TR L1727 — ¥ LT & - TR S M- AW
(=4 7' v—v a3 VAE]) % Fig. 81T, FEWHX %
Fig. 9 lo/Rd. FEWAN (Fig. 9) <Tl, RP 70 f4E»
SPEICHERT T B A > b ASERE 0.7 km 2R £ T
FTx s (Fig. 90KHD. T OMmHAEEICHEMTILEE
0.4 km LIE TR [Nt o BWKE S R S 1
%. %7z, RP1-RP 70 O 0.8km 7> 5 1km i
bR KA AR D E0siER T X 5. RP 70-130 fihiT
TIHEMN ARG AZ L L, KaEsilnio s —
vZ;RLTW5A, RP 160 fhlr o el T, #RAE 0.3km
DI/ R AR BB R on s, COEIE RP
160 (1T 218185 TR A ICHRERNCZL L TV 3.

FEBHE (Fig. 2) Exflbaw 2 &, AERMIERIE BT
Wright & RP 70 (P TRZET 5. T ONLEE, HIFLEH]
DEFEH T RIStk o L WIS S5 1 585 &
S IEDs LN e s — v 2Ry L OfITiZIE—3 L
Ty, ZoEEOfFNHEGAEL LTV AEFTZNELS
HIMrTx 5. £/, RP 8025 RP 150 1T TOEFERE

0.3-0.7 km {2, PHICHERIL 72 KETA N v b 3ERET S
M, Ihid, AEOERT EHESNS. EEHE
FRETE, IR O A v 7 5 SRR ARL O
SRR AT L, WrEITEE T3 40° £ TOEF AR
LTw3 (Fig. 2). CoErhroE<T, Wighfto
AR OB T g S O KA AR S T
HAMAETRENI N — v Eoh TV EEZ LN
3. F£1z, MEOETANCIZE D A OB OB
DT 5T L5, AW HMANE T OFilg & ik
TX 5.

5. F&o

1998 4E 8 H, bt MM PEZWTIE % 0 RE S Ot
ZHE U RS R A E R a0 e S ufe,
ZCHER T % 2158 & T HIA RS & 2 &b ¥ TR
T 370ITld, EEICB T 3 N WO MR
EEOARE T O MICT AN ENH B, £ IT, I =N
17 V=5 ZHVICERBERGHEEREREE 2, BRI
SRR & [RIRE O MIFR - C oM L 7o, FlR g S E
BRI BUENC X - T, FE L km F2E F TORYHE
Wi %155 &, EREICHES 1 5N 50
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EDHR .
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