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Abstract

The Senya fault, northern Honshu, Japan, which generated the Rikuu earthquake (Mj 7.2) 1896,
is a typical intra-arc active thrust. Subsurface geometry provides essential information for better
understanding strong ground motions and crustal deformation processes. A high-resolution seismic
reflection survey was conducted along the 6-km long seismic line across the toe of the thrust to
reveal the subsurface geometry. The seismic source was a Mini-vibrator truck and the receiver
interval was 10m. The seismic data were processed by the standard common mid-point method.
The Senya fault is clearly identified as a boundary between horizontal reflectors of the basin fill in
the Yokote basin and moderately dipping reflectors beneath the Senya hills. The thrust occurred in
late Miocene mudstone, and shows a flat and ramp geometry. The emergent thrust dips 30 degrees
down to 500 m, and changes its dip to subhorizontal following the distribution of the mudstone.
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Fig. 1. Generalized geological structure of northern Honshu (modified after Yamazaki et al., 1983).
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Fig. 2. Geological map around the Senya hills showing the location of the Senya 96 seismic line. The geological map
is after Usuta et al. (1976) modified by authors based on new geological survey.
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Fig. 3. Detailed location of the Senya 96 seismic line. The base map is at a scale of 1: 25,000 issued from
the Geographical Survey Institute.

Table 1. Data acquisition parameters for the Senya 96

seismic line.

Seismic line Senya 96
Length of seismic line 6.0 km
Source parameters
Source Mini-vibrator (115000)
Sweep frequency 10 - 120 Hz
Sweep length 20 sec.
No. of sweeps 10
No. of shot points 305
Shot interval 20 m
Receiver parameters
Natural frequency 28 Hz
Receciver interval 10m
No. of channels 180
Recording parameters
Instruments JGI, GDAPS-4
Sampling interval 2 ms
Recording length 3 sec
Standard CMP fold 45
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Fig. 4. Generalized processing flow chart for the Senya
96 seismic line.
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Table 2. Processing parameters for CMP Senya 96
seismic line.

CMP Sorting CMP interval: 5.0 m, CDP search radius 600
m, Max. Fold: 113
Pre-Filter Bandpass filter: Pass-band 10 - 120 Hz

Gain Recovery Window Length: 600msec, Window Sliding
Velocity: 2300 m/scc

Deconvolution Start Time: 120 msec, Window Length: 1500
msce, Operator Length: 120 msce, Prediction
Distance: 2msec, White Noise: 0.5%, Gate
Sliding Velocity: 2300 m/sec

Pre-NMO Statics to Floating  Time-Term Method, first layer 300m/sec,

Datum

Trace Balancing

NMO Correction

Window Length: 100msec

NMO Stretch: 2.0

Allowable Time Shift: 2 msec

Operator: 240 msec, Pass-Band:15 - 100 Hz

Residual Statics Correction
Band-Pass TFilter
Finite Difference Migration ~CDP Interval: 5.0 m, Maximum Frequency:

100 Hz, Step: 2
F-X Prediction Filter Time Window Length: 200 msec, Time

Window Overlap:100 msec
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2002).

5. &0

1896 FEDEEPIHIE (M7.2) ZF84E L 7 B 75 9k

[EHTEWE T & 2 AL H AROHEESICALE S 2 T EWE
IZOWT, REFEMEREEIC X 2 PEEHEAE ST -
7.

Z DGR, TEMERMINTY v b &5 v 7ROJE
RaRTHIR I EWE (emergent thrust) TH D),
BAEDT S v F 2 v b FEhFE oS R E L
TWBIENPHLMITIE - 1o, Fhe, (I - EESERO
T (34 45° ~40° BifaEAkl 278 L, TR O ZRERE
FE LRI 1 km iR WE & &R 2 SHHEES N

5.

&

AR Bi1cd /o0, KEETMHE] S5 HRHT
R FMHEBEERES HOB=HFRICZ, HEOEN
et - FFAIHEES ETERE CEYE VRV A

B oA ax Y bRV W, AERICIE, &
T IRME T HIGHIEHZEL: & B AR ST © Ol
Bi&AiH L. AW, el ZE A AL &
K"7a T LORMES T E L.

TR 96 KA EMERAE s V-7

A ks G

JFRS R (kb mE CREURFHIETTTRT)
7oV — 7B kLR - = 1Y - SR ES

— 102 —



ERA

TEE W O e S

‘QUI[ OTWISTOS 96 BAUSS oY) SUO[B UOT}09S 9WIT} JTWSIOS PajeIdTWl ‘payor)s-1s0J 9 ‘ST

Gl

wnjeq

(oos) swi] Aem-om|

Buieol4 _ -

| I 1 I I | I | | | | I | I | I | I | I
0SLL 00LL 0SOL 000l 0S6 006 0S8 008 0S. 00L 089 009 0SS 00S 0S¥ 00y 0S€ 00€ 0S¢ 00 OSL 00L 0S5 €

abues niyepy S eAuss uiseq ajoNok AN ‘

— 103 —



ftl

[l AP

‘QUI[ OTWISTOS 9f BAUDS 9} SUO[B UOT}09S OTWSIOS PalIoAU0d yirda(]

00 =2
wnjeq 0
Buneol4

abues niyepy

Sy equss

I | | | 1 | 1 | | | | 1 I I | I I | I | 1 I
0SlLL 00lL 0SOL 000l 0S6 006 0S8 008 0S. 00L 0S9 009 0SS 005 OSy OOy OSE O00€ 0S¢ 00¢ O0SL 00L 0S5 €

uIseg 8)0yo4

Sl
0L 5
=
=9
G0 =
3
0°0 ISW

— 104 —



TEE W O e SO R R

"J[NBJ PYBWIISS :2UI] U301 ‘}[NEJ :oUI] JOBIq JOIY) ‘}[NBJ 9AT}OB 13U Pal YOIy} (UISBq 91030 X 9} Ul UOT}BULIO,] BAUSS Joddn oY) 0} spuodsaiiod)
Iy uIseq 3oeq-£8381 :Z4S ‘S[[IY BAUSS oY)} UO PIINQLIISIP UOTIBRULIO] BAUSS :JAS ‘UOIIBULIO] BAUSG :£G ‘UOBULIO] NIOIIA oY} JO N3 OIS[of : L]\ ‘UOTIBULIO]
NIOIIA oY} JO QUOISPNUW W\ ‘SUONJBWIO] EMESeMBZIYSOX pUB BMESNIMYBJN ‘BPNX SUIPN[OUI ‘SYO0I O[SBIOIUJE[OA PUB OIUBI[OA SUSIOIN AJUTBIN AN
"UOT}09S OTUWISIOS 9 BAUSG U} JO UoTjejoIdiojul [e0180[005) ‘g "SI

w |

Gl

00
wnieq
Buneo)4

ejens ymmolb
AH_ E abues niyeyy S eAuss UuISEg 8)0Y0L M l

— 105 —



(il AP

SEHE - — 2 BEEED - B 5P R DT
A, LR - FA2(ER GERFERFGE RIS
D, ARESC- M e (LEIRFHE AR,
FH % EHEERT, i GUETKFERF G
FOERD, SUKEE] (PR FHEEFH), En E -
BH B CETFRFELFER), HER GEERT, #
B - BNSHE - SRS (TRERFEEED), FARAD
{# - "RAIEEE - Chrisitne Orgren (T-ZERZF:HARIR
BUERD, BIHES (SAFEHEFR), e % (R
FEOLRE), AAUERF @00 - HREIBHREEZEND,
N A (RO HIERBFERE G OISR irfE 13 pE
.

X M

EAN B -SPH B, 1999, fdm: BdbEA NS vk b —
B L masd—, HHl sk, =44 27, 5-11

Ikeda, Y., 1983, Thrust-front migration and its mechanism:
Evolution of intraplate thrust fault systems, Bull. Dept.
Geogr., Univ. Tokyo, 15, 125-159.

LR - SRESC - RIS - SEN—F - ENEG - (ks
AR, 2002, SEPURCHKIE T b 5 . 254p., HEUREEH
fivzs, HEL

BRI EAE TR, 1975, HEAN 48 EEE RS S A A 2
T MY, B IR (et S 2E .

FAHIE - R & - LIRREEE - SR H3C, 1980, 1896 AL
M OHEWE, HIEDITITERER, 55, 795-855.

Nakata, T., 1976, Quaternary tectonic movements in Central
Tohoku district, Northeast Japan, Sci. Rep. Tohoku Univ.,
7th Ser. (Geography), 26, 213-236.

ERRLL R, 1996, HETRSHIEMTTHTICEA S 17 SO

ftl

BEEA Y AT 4. [EWEZE, 15, 100-105.

Sato, H., Ikeda, Y., Imaizumi, T., Mikada, H., Tsutsumi, H.,
Koshiya, S, Togo, M., Toda, S., Kawamura, T., Matsuta,
N., Yanagi, H., Itoh, T., Miyauchi, T., Orgren, C., Shishi-
kura, M., Suzuki, H., Soeda, Y., Noda, K., Yagi, H., Kuma-
moto, T., Hirata, N., Iwasaki, T., Saka, M., Ichinose, Y.,
Aoki, Y., Shimizu, N., Ishimaru, K., Sakai, R. and Ikawa,
T., 1997, Evolution of the active Senya thrust fault,
northern Honshu, Japan, Abstract of Annual Meeting,
Seismological Soc. Japan, No. 2, 117.

R - S E, 1998, TEWTIE OFE S & HATE O
R%ar, B, 63, 68-T1.

Sato, H., 1994, The relationship between late Cenozoic tec-
tonic events and stress field and basin development in
northeast Japan, JJ. Geophys. Res., 99, 22261-22274.

Sato, H., Hirata, N., Iwasaki, T., Matsubara, M. and Ikawa, T.,
2002. Deep Seismic Reflection Profiling across the Ou
Backbone Range, Northern Honshu Island, Japan. Tec-
tonophysics, 355, 41-52.

TEWETL 7 v — 7, 1986, TEWifg FKHIE) o5eHiitois
&) & Wigseimih O L — TN/ MR © o et A, R
FEHTRER, 61, 339-402.

FHEEFER, 2003, [HHhn HAMEMRRE [416]—2001],
BRI S, 493 p.

FIHHERD - O 2RHE - S LS - RibLEA - E K- |/E—
I, 1976, 5 75 @ | e EHVEKIEHE [0, FAHIE
70 p.

SR, 1982, HANII® M6.0 LI EoHiES & Oz
DF: 1885~1980 4, HUEHIEEH, 57, 401-463

IIFE, 1896, PEPIHIERERER, ZX PGS WSE, 11,
50-74.

LI REHE - SEFHZRR « NG — - K57E1E, 1983, 1: 500,000 7%
&R FKH, HEFH AT

(Received January 15, 2007)
(Accepted February 9, 2007)

— 106 —



