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Abstract

The Itoigawa-Shizuoka tectonic line (ISTL) active fault system shows complicated fault traces
in the Matsumoto area, at the southern end of the northern part of the ISTL active fault system. In
this area, there are two tectonic deformation zones; the clear sinistral fault (Gofukuji fault) and the
anticline and reverse fault (Akagiyama fault). To clarify the relation between the two deformation
zones, we conducted two high-resolution shallow seismic reflection surveys across Gofukuji and
Akagiyama faults. The lengths of the seismic line are 1.6 and 1.9 km, respectively, and the receiver
interval was 10 m and the shot point interval was 10 m (Gofukuji seismic line) or 5m (Akagiyama
seismic line). In the Gofukuji seismic line, we estimated the east-dipping Gofukuji frontal thrust and
possible high-angle Gofukuji fault. The Akagiyama seismic profile demonstrates an asymmetric
anticline with a steeper eastern limb associated with the west-dipping Akagiyama fault. Based on
the tectonic geomorphological features and subsurface structure, it is considered that the two
deformation zones were formed by a single main east-dipping fault with reverse and strike-slip
displacements. Through slip partitioning, the high-angle Gofukuji fault shows sinstral displace-
ments, and Gofukuji frontal thrust and Akagiyama fault accommodate shortening deformation.
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J—HrARSERR IR > THR I 2iETETH 5 (Fig. 1.
ARG TR R (30 D T i b IEBhHY 732 PIBES I 0 —
STHY, MATEHERO S RFHEE C OWERO
FTHRAKDFEIE TN #HE %2R L TW3 (Ikeda and Yone-
kura, 1986; BkHE A, 1994, 1998; ¥AH, 1998). Zd
ERFFWTIE 13K 8 km ITH 7 » TAABHIERER Ic B 1
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Hicdh 5 (Fig. 10).
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5. LivL, KAMED (1991) RSN 5 EfEEE
DOEEERRX T (s IO 72 <, IR R R
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LHig, MRS SEEREIC P IES A U T, AR
&SGR (A AT IR I 45 1 2 Hi RS &
TETE OBAR A 59 A HRY T 1998 £ 9 H iz
SN, % -l (1999) (AR EHIEEE o R
128 3 slip partitioning F% (CERFWE & RA LT
J@D 94X DL A3, BRI pull-apart basin (FAZR
WD) 2R L EBEZ B & TRAZHITERZICE
JBFEMIRRT B EEZ T, Ikedaet al. (2004) (3%
RLHIE S IARE T 78 WIAAR T 38 W T RO AR PR A
ZEML, HPMESOA 2 — VA B, Z0fEE, A
B E#5 @ slip partitioning f§i& 23T I 1< b
MEINGEEZEZON, % - dil (1999) %2f8/R9 %
fEEAEZ o, ARG T, RAZHERERICB T AHT
iSO R 7 — & IS % HIIC S & 7 SO
EFEEOERICOWTHRET 5.

2. HEHER
AR O PRSI R HROIERGERE - ¥ = FHCAN
Ao SRR S N HER AT, IO AR O 1Lt

TEH AR OIRE - S - RROBIKE P mT 5 (Fig.
D). FAEHIRO AR T EHER RS I i ic B A
L 7o Adepdfta o fempIsta i o h, Th i N
moKilEnE S (G, 1982; filht - 1L, 1988). ¥
AHIR O FAAZHIER R 3/ NN O ARk E 75 - T
BO, =5 REMTNMITETH 2 RFWTE L PERIE
FLDWWIE T b B IRARILEE I & - TREE S22
TW5 (Nakata and Chida, 1974; /GWrEIFFELs, 1991;
TIHNEA», 1995 758D, T A RFWE I T <D
S 8mm/yr ZHA AENSEES STk h (keda
and Yonekura, 1986; FA% - ifH, 1998; BAf I A,
1994), Sl —f i ERERER L ShTws, o
Hic i3z ofthic 62 { OEMHIEPERE SN, FRTF
AW LR PR O W 72 & 2 M1 A 7R /s G WTE
KbHEanTwsd GlEIE s, 1997; 4R35, 1999;
MAZ 13/, 1999).
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R EGHHERY E OB T vk 5 2 b ORBE
HOE T MR L R =R0FEa v F 5 R
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& B HIHEREY) DYV E IR R AR MIFEEC O Wil < b 5 K
MEWTE R OMARZHIEEGETE S EZ 50 CHINED,
1995), FE/FEFEE O IMEDNE b iEWE D510 & F8f0
HCh 5. —7, BHREBERATEOS 3 EEa
Hi>Z OFF T AL & ERE S ERER T 528, iEWE
DO REEZM TSI D, = DR TS Il
JETH BARIFWIEA RIS B, F 1, SREHRIENE
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EOANE & 3 aee e, FRTFWE L © RO @i fL
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Fig. 1. Geologic setting and location of the study area. A) Index map, B) Geological map along the northern part of
the Itoigawa-Shizuoka tectonic line, C) Tectonic geomorphological map of the southeastern Matsumoto Basin.
Geological map is modified after Geological Survey of Japan (2003), and active fault map is after Ikeda et al. (2002).
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1 TERNCEEK L. &5 5.
LRRSFWTIE IS —m, BB AL BRI A SRR I A
TNIETW S, FRIFWE E P L IR, S D5
fHiE TOLEIRIT 8km LT NMETH Y, 1R
FWBRBIEIR T 7 F =y 2NV IPH IR Y R &
Vo TR WICRRE SHIES SRS 5. b
DI I E % Bt A THIANCEAE L, FRFWE = A



MZ(EmE b

terraces

HH T1
IN T2 (70 ka) :
EIT3 (50 ka) :

B T4 (10~20ka) ;

| _~ active fault broken where inferred |-
(ticks on down side) :

| _~ seismic line
il w_ flexure
é ~ CMP line

ONRPA47 NS
NSRRI
{ 0 > ‘M 90

Fig. 2. Location of seismic lines on gemorphological map. Three terraces shows left lateral offset along the Gofukuji
fault and the frontal Gofukuji fault has vertical slip as a reverse fault. The Gofukuji seismic line traverses across
these faults. The Akagiyama seismic line cut cross the Akagiyama hills. Topographic map is after Matsumoto city.

The contour of the altitude in this map is 2m.

REETNMETH 2 EA2REL TV,

A RIFRTZWTE 3 ARFWTE IC B B O RIEITICHE
m A& OHREEE & - CTEE L BB 50 5. Fic, 4
PRI &£ HE O TRFEZmEAEIEE s T
W3, DR RIFETERTEETE & AHRFWTE & OBk IE
FHTH 5.

F 72, ARTEWE O 1.6 km PRI O B IRHLE 34 A3
ZHUSIC AR OHIE A2 23 2R ARILA S 5. TR
KREL T4 BB RIc X 2 PG THhY, ThE 55
DORBD/MLTVWE, ThoDdREBbELEH - IR
Hi1_E oo H 1SS W el 12 Rk 5 PEIEC O 72 0 1T ik 4 [
ESEONIEITARTH 5. SRR DO HIIC (ZFEMIER
OFRARILMESH 5. OB IREERN 2.2 km TEIH
B —mEE AR TH 5. FRARLETERILiciT< e
EHIE S ORI 12 75 5. F 72, FRARL O PE{H
b HIINC - CrEdbEROWESHEES hTw 5 (il
HIZA, 1997). AL O PERIOWiE O ILEEE Fic i3
WEFPR NS, CORRBHINCIPEEEEEZS

N, TNEHLOVEDL S ORFRHIE»SE > TV 5,. La
LEOHRMICEE L WEREAIcEL N TL WV T
HA—EIc A ons. ColwERmE N2 HE
FrLOLEEmICEE L WEREND 5 & 1dEZ I W,
L 7cin - C, O B Frifii A3 PR [ @ B & 52 1 ¢ PRk
L, frLuEicEbNLEr - EEZ B ET, Ik
KON HWBSIEE S 15 EHEE L7 GhEE D,
1997; A 5R13 0y, 1999).

4. REEMERE

B R R O IR (SR IR R I L S B
HfRSFWTE B K ORARILWTTE D ER & BT 5 & 5 &E
L7 (Fig. 2). —AKETIN S DL A %=1k
TG ISR E T X - o fodis, RIS T T
FhEET - 1o, REFEMATOARE 5 20 SIEDY
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WrliEg 3 & OF 2 O Fij il D AR SFRiT R W o i EE & Rl
L, FRARIHER EFRAR L ORI & 72 2 — 28D WifE
e - EEphEIc P £ N S 2 1T 4 2.

AR NRIC 7 B3 & 9, o — ABIRZER
MEVIH T XNVF —DFENPRE VW EEEFELT,
BRI R CRE Lo, 7, IREORHEENZE <,
BEEZ L) 5 T ERENFELE LB s e, Fx iz
RYAT LD — T NWEERBEBEO LICERET 5 L%
B, RSB PG O HIK T 3B A R L 2o iR A R E
B, BEOAET- 1.

ENTNORBO 7 — s BURICBIF B/¥5 2 -5 %
Table 1 1T/R9. BRI IFHEIRFHIERIFCHRIE O 3
=34 71— % — (Industrial Vehicles International
HED AER L. RERBEEIER L icZiRgR ot
ZEEL 10~160Hz & L, 24 —7E3 4P, *E
AR AR FARE I 10m, FRALERKE T 5m T,
LHISIC> X 4 IFEL 2. 7 — ¢ B 3 ST
AT @ (B HIEREFEFR S TFFERT 8 D GDAPS-4 7> S 1
AR S N5 RIS v 2 7 & (fERE, 1996) %A fFH
U7z, ZIRGITIE 40 Hz OZ k28 % 6 i —fH & U Bl
L, ZIRAMFE 10m, 1 HESOREIC>X 96 7/ v—7
OZPREOFEEREPIE Lz, SRR 2 B, 77— 7
By 7) v L=t 1lms TR —7 T &iTa
JLr—yavaEiThwal)r—ya VEDF—F 52 Ry
7 LIS U7, FRIEEGRFREG» STRICEE L oo
Eii L. (D REZEL, BEHREL 32 F v v 2L
DERILIZDE, 96F ¢ ¥R ILDHHOHIE32 F +
VAR UPEENC 32 F + ¥ 2 VA ERT B &0 D
7:7(%% ) 7.

AR R O NI RELE T, &F v xVTHIEO
AR DSEJEETH - 72 (Fig. 3, 6). BlllS hizikEo
FEER | FPLIN O Sl A £ E 10~120Hz Tdh - 7.
HESIREERIEED 1/2~1/4 TH b, HEMRTH» 515
5N XEEE N 2~3 km/sec ThH 5 A2 EES
&, RARKTHIOmM &7 5. HRIFANE T RAEER
(TWT; Two-Way Travel Time) 200-400 ms it 12K
Fma s o, HRARLEKETE TWT 200-600 ms {1t
IZ 2O BARR 75 ORI 2SR S v e,

7 — 7 O I HEFZERTET A @ Mercury Interna-
tional Technology (MIT) #&ldD S GHEET — & WLy
7+ v =7 —iXL (Ver. 4.2) 2FH L, FHIEICE (BB
HERBLIHR ST D Time-term 7212 & & O <& Hl
IFAUEE > 2 7 4 iRAS Z R U 7c. SORWri o Eiic &
72> Tl3, Fig. 3B L Fig. 6 TR L 7ML A O —%
s dmPE S (CMP) EEEEZEA L, CMP g

Table 1. Data acquisition parameters for the Gofukuji
and Akagiyama seismic surveys.

Gofukuji | Akagivama

Length of the seismic line | 1.9 km 2.0 km
CMP interval Sm 2.5m
Shot information

Source mini-vibrator

(IVI T15000)

No. of shot points 189 399

Sweep frequency 10-160 Hz

Sweep length 14 sec

No. of sweeps 4

Shot interval 10 m | Sm
Receiver information

No. of receiver points 164 | 192

No. of channels 96 ch

Natural frequency 40 Hz

Recording information 10 m

Instruments GDAPS-4

Sampling interval 1 msec

Recording length 2 sec

Standard CMP fold 45

FEATRIERICID - TREL, FRIFAKE T CMP OfH]
23 bm, JRARILAEETIE 25m TH B, FES 160 Hz
FTIT - 7208, RO EEN R E CFEE T
B LTV EHIK LT, JUPRERME T 120 Hz © High
cut filter Z{#HH L 7.

5. REHEMEIERERE O E FAIRRR
FRFARO RS EHEIREE

HERFHFR ORI E AW, BLURS v 7RIC<A
7L — v a YA L RS A Fig. 412, PR
% Fig. 5 1TR7. &k (RP) 164 HFLIF I3 ZIRE %
BIREOAEFEN (SP) 191 FE THEAEEFEML
7z, UL, CoOXMIZERETSD T — 5 085 ELHH
&/ Dt - 127, Fig. 4, Fig. 5 T3 RP 164 1IcAX%4d %
CMP 314 HE TER LT

AERAFHIER 3 RS D FRALL AR & TR Z L
V. DIk, WX Fig. 5 2 b &IcHm L, Wt 3
HirS 13 Fig. 4c 12 bPFCd 5. CMP 90 F~190 &, 125
300 m fhar s EgErE D B WIS (A) 2SFEET 5.
C ORHHE 1E CMP 150 F AT & 175 F Al 12 s
(B) »db 5. CMP 150 FHfHIr OAERE (R ME D
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Fig. 3. Shot gather at RP 140 (a) and Processing flow and parameters for the Gofukuji seismic data (b).
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TSR A ~ v b EWERRZ N A 7 X% Fig. 71,
PREEWTH % Fig. 8 1</Rd™. ARARILEFEE O WX E, HERE

= GEREYD 2o EBEbNBIRIENKE L, diEtoR
WA XY s TWT 800ms (1T E T Roh 3.
DI EEMEY b & ok L, XIBd 2HIL 1 Fig. 4c
I bPFRET 5.

CMP 630 {3 & © Bl < 13 2% 150-1,000 m &#5>
(UNIT A) IT/KEIE B A Xy s SRS 5. IR
ARl Al o HEREY) & il c = 5.

AW OHIZE b v — 2 IFGPERI O W e % /M F 4
5T &tk T, CMP @ 700 & (RP 173) fihiff &HfEE S
N3 (Fig. 2). WK Tb C OALET ARG 1 ~
VN RARHERICE > TWA, TORNHEREARE 4B K
ARy MEHT B E, @5 400m LIE (B) TRFEEIC
5L TIREA < v b OEFRHTZPED S NI oI
L, DIETR EBAORKEA N b a0 iE SERh6E
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D (O Th#flE MEAlcogoES D& kn kD
PAFICIS . T THONZ =MD growth tri-
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bank and Anderson, 2001). [EEZ LD/ Ny — v 5
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Fig. 4. Filtered stacked section (a) and post stacked, migrated time section (b) of the Gofukuji seismic line. Geologic
interpretation of the stacked time section (c).
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Fig. 5. Depth converted seismic section and geologic interpretation of the Gofukuji seismic line. The Gofukuji fault is
high angle fault plane and the frontal Gofukuji merges into the Gofukuji fault.
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Fig. 6. Shot gather at RP 170 (a) and processing flow and parameters for the Akagiyama seismic data (b).
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330 FAHIE 160 FfFLIC 3 IR 2/ & 1R
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Fig. 7. Filtered stacked section (a) and post stacked, migrated time section (b) of the Akagiyama seismic line. The
interpreted layer and fault on the filtered stacked time section (c).

LEzZons (Fig. 9).
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Fig. 8. Depth converted seismic section and geologic interpretation of the Akagiyama seismic line. The eastern rim is
displaced by the Akagiyama fault. In the western rim, layers abut the Akagiyama antic line.
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Fig. 9. Cross section showing the deduced subsurface
structure in the Matsumoto area. The Akagiyama
fault is linked to the Gofukuji fault, as the slip-
partitioning relationship.

E 3

AREEEITE. RIS BSCRREE AR RS GRE
&5 11480019, BFFEARFRE - MHZME) ZHW . RO
FEHIEFEE TIHMRATICEZC OfEEAR > TV iv
7z, TTITER L TG £ 4

AR GBS 7 v — 7

HHEE: LR CRRIR PR RD

JFREE LS M2EN GRS RIFRD
7OV —7REN B % M - FAZ(EE - HJIES - &
FELEN - HFHERED - o] R CREREFERF B
IR, L EE CRERFHUEZED, SBIE
% (FEBORF ), SRESC - g — (L3R
HE AR, fAlnEth Gt RERF PSR
BD, FI R (BRI RSP, FH X -
KN H - ZHEER] EFHHEERS), (10 F (FEKX

FHIEEED ok IR T T,

X #

Burbank, D. and R. Anderson, 2001, Tectonic geomorphol-
ogy: a frontier in earth science, Blackwell Science, 400p.

Tkeda Y. and N. Yonekura, 1986, Determination of late Qua-
ternary rates of net slip on two major fault zones in
central Japan, Bull. Dept. Geogr., Univ. Tokyo, 18, 49-63.

HZRE - M2 E0 - RIS - 5 REB - Bk EE
1997, SR MMERYENTESR, A GRS DR
MW T, TEWU—IIE, 16, 28-34.

LR - S RESC - IR - SEN—F - ENEG - Lk

TR, 2002, FHEPURLTIWTET N 5 R, HEURFHRE,
254p.

Ikeda Y., T. Iwasaki, H. Sato, N. Matsuta and T. Kozawa,
2004, Seismic reflection profiling across the Itoigawa-
Shizuoka Tectonic Line at Matsumoto, Central Japan,
EPS, 56, 1315-1321.

SIRMESC - ABIESE - IR FF - LR - IAZ(E1, 1999,
FRTEEWT R ARG ), #OHETEWTEX  1: 25,000 i
MEEEA &R D. 1-No. 368.

WIS, 1991, HifR HAROEWTE— 2 mIK & &R B
Refthihkss, 437p.

Nakata, T. and N. Chida, 1974, On tectonic features around
the Matsumoto and Suwa Basins, central Japan, Sci.
Rep. Tohoku Univ., 24, 59-74.

HTH 7 - FrHBER, 2008, (R KILIKT b 5 A—HATE
&2 ORI —, BRSNS, 336p.

FAHBFE, 1998, JGWIED & OEMHIETH O BR—% )1 —
B SIS ER A G L T—, M 55 2 85, 50, 23-33.

ARG HIFAARRIZE 77V — 77, 1972, ARG O 5 PUicHrE o %
Bl—AZHIOIZBOBRZICBIT 2158 (D—, HEYERE,
7, 297-304.

MAZAZ0E - LR, 1998, FRFWE GR)I—HIf S
FAREE A DN~ 0 3 (85), HIERERE R ARy



SR — AR SRR W RIS - FAARHIERIC ¥ o & I TR R IR A

SARIRAE TS, 323-323.

TAZAST - MBEHZERE, 1999, FAAZHUERREAE O Kfa) |
TERRTE TSR OH NS & REEH I OTE GRS, FAHE
PR REHEE, 56, 82-83.

FAZAGE - MBHHZEPE - BUPIESE - SRS - R FE, 1999, #1
HEVEWTER [PaA ], #RrREEWER  1: 25,000, 4
PERERAT &R D. 1-No. 368.

INCL L 1988, FAARZHNE X O LI LHIC 351 B REOKIALL
Mo RGES, FHIYCHTZE, 27, 101-124.

DRSS - N — - LIEESHE - 1 S, 1994, SRf)I—FF
R 15 ARG TR R O St O Wi TG B — LR SF W - FAATT
SHIHIX b vov FRIETE A —, MR 55 2 &, 46, 425-438.

PR SESE « HRIREAY - AIRMEESC - HPIESE - R FE - KIS
I KT - SR, 1098, KAl E EE
JERALE D Falt OIEE)— IR IE.  MAAR IS b L
VISR A—, HE 85 24H, 50, 35-51.

KRABRET- - BIR T - fTEH—BR - 220 8, 1991, Skfa)ll—
RSSO ENFEE (4) —GPS KB N TOMAZ T
BRSO EJHE —, R RKFHIEN =], 66,

285-298.

FEHAHA SR IIE M ARG € ~ ¥ — %, 2003, 200 77
30 1 AAHVERES 5 B CD-ROM AR, BEHIEX G-8, BE
SRR AR AR A v 5 —.

R, 1996, BRGURFHIERIIZEATICEA & 1L 7o RO
B Y AT 4. EWEZE, 15, 100-105.

(G IBE H SR, 1998, (EINOIERTE %5, FREH
Hrifet, 190p.

IS — - KEFIEFS - HRBEA Y - BASRSL - R0k — - (LI
I, 1995, SRl —EFRMERIEMTER A ~ ) v 7= v 7,
1: 100,000, &M, HUEFHEAT.

Suppe, J., 1983, Geometry and kinematics of fault bend
folding, American Journal of Science, 283, 648-721.

R - IEHE 1988, HIAROMIVEL 4; duiHis 1. Az
K. 332p.

HEHEIE, 1982, REPEIGEHHIELOFE =25, HIEkFY, 36
128-149.

(Received March 7, 2007)
(Accepted June 29, 2007)



