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Abstract

Southwest Japan (SWJ) and Northeast Japan (NEJ) were separated from the Asian Continent
and drifted oceanward to form the Japan Sea as a marginal basin in Miocene time. Since then, the
Izu-Bonin Arc (IBA) collided with the eastern part of SWJ and the southern part of NEJ, and caused
intra-arc deformations in both of them widely. We need to estimate these deformations and
reconstruct the connection between SWJ and NEJ before discussing the pre-Miocene tectonics of
Japanese Islands. This paper attempts this reconstruction semi-quantitatively based on the
structural trend of basement rocks.

First we discuss the basement structure in the boundary area between SWJ and NEJ. Some
geologists consider that the Ashio Belt belongs to SWJ and that the Tanakura Tectonic Line (TTL)
is the boundary between SWJ and NEJ. However, the Ashio Belt should be included in NEJ,
because its general structural trend is same as that of the Abukuma and the Southern Kitakami
Belts on the east of the TTL, except for its southern part bending westward. Data of borehole
geology and geophysical explorations suggest that the Southern Kitakami, the Sambagawa and the
Chichibu Composite Belts are juxtaposed from north to south under the Kanto Plains. The
structural trend of these basement rocks is in ENE-WSW direction and parallel to that of the Ashio
Belt in the Tsukuba and the Keisoku Mountain Blocks which is the nearest basement exposure.
These basements also belong to NEJ. There are some gaps in structural trend and distribution of
the Sambagawa and the Chichibu Composite Belts between the Kanto Mountains and the Kanto
Plains and between the Kanto Mountains and the Akaishi Mountains. Hence the Kanto Mountains
does neither belong to SWJ nor NEJ. A relatively wide zone from the northern Fossa Magna
through the Kanto Mountains to the southern Kanto district forms the boundary part between SWdJ
and NEJ.

Second we estimate intra-arc deformations of SWJ and NEJ and restore their original struc-
tures. The eastern part of SWJ bends northward. The Inner Zone of SWJ in the intrados of this bend
forms megakinks as buckling. The eastern part of the Outer Zone of SWJ also shifted northward
but in different manner. This shift is considered a combination of counterclockwise rotation with
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respect to the main part of SWJ and left-lateral strike-slip movements along the Gokasho-Arashima
Fault, a shear zone between the Akaishi Fault and the Komyo Fault, and a shear zone along the
Itoigawa-Shizuoka Tectonic Line. These deformations are removed, assuming that the structural
trend was originally straight and parallel to the general trend of the main part of SWJ represented
by the strike of Median Tectonic Line (MTL) in Shikoku and Kii Peninsula. The westward bending
of structural trend of the Ashio, the Southern Kitakami, the Sambagawa and the Chichibu Compos-
ite Belts in the southern part of NEJ is attributed to the initial collision of rotating NEJ with IBA.
Megakinks are also observed in the western part of the Ashio Belt. It is due to N-S shortening
caused by progressive collision of IBA. The effects of these bending and megakinks are removed in
the same way as SWJ. Then the structural trend of these belts are restored to almost parallel to
TTL (or the Hatagawa Tectonic Line (HTL) ) and the Futaba Fault (FF).

Finally, we reconstruct the connection between SWJ and NEJ in the following manner. They
are rotated so that their structural trends become parallel to each other, and arranged in the
positions where the pairs of counterparts (e.g. Mino-Tamba Belt and Ashio Belt; Sambagawa and
Chichibu Composite Belts in the Akaishi Mountains, Kanto Mountains and Kanto Plains) connect
smoothly. In this way, we successfully reconstruct the original connection of most geologic belts
and a branching Cretaceous left-lateral fault system (MTL, TTL, HTL and FF).

Key words: collision tectonics, intra-arc deformation, central Japan, opening of the Japan Sea,
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Fig. 1. Basement structure in the boundary area between the Southwest Japan (SWJ) and the Northeast Japan (NEJ).
ISTL: Itoigawa-Shizuoka Tectonic Line; MTL: Median Tectonic Line; TTL: Tanakura Tectonic Line; HTL: Hatagawa
Tectonic Line; FF: Futaba Fault. Contours in Kanto Plains show the depth of pre-Neogene basement (Suzuki, 2001).
M1, M2, M3: highly magnetic rocks inferred from magntic anomaly (Ogawa et al., 1979; Nakai et al., 1987; Hasegawa,
1988). See the text for explanation.

— 201 —




it K& -

MEER-FHET) 2 O F a8 U, FEhdip oz

U Clal & Z bR -BEEIE A aNIC B A 5 S, latiis
METEREINE LETEEZSTH—RTHSS (&
LA, REED, 1986).

BHEESERF R iR S HIRIc T T, B Dx—1 v
TERINHY, TOEEDNITOATVS (BHIED,
1974, 1988; #5KIE4», 1981; tRH - #37K, 1987; $47K,
1996; $5K - /MR, 1999 75 &), chdickhid, TIER
JEEBIC T, HAERLIETO & D & Bbih 2 HEREE T
SNBEyE, T OILAIDEERAE - TS S E DR
GHEPBRD SN EHODHEINTE, ThENBERANE
SRIEFCHEYT 2 EEZ ShT03, mEoBAE,
FEEE > & WEGEILR R, HALHE-PErRTE A 1alc
HFTWB, Fi, FEEJLTUED S BEIREIRIC G
T, TERAEEPCNERE LT L~ oF A4 FASRE
ENTBY, AFFKETZLVOSEZINENTH B,

—7, WHSKEEOF—-s0513, BEMIEZEE-
THALH-TaMEA RIS, SHESROFEEMEESh
THH (Fig. 1 © M2), =)IIFhOIEEM~#EH T
= R EEED ITHMT 2 0TI VD LR
ENTVE CNINEA, 1979). BABE IR EB D HITH$4AR
BEESTIBICA->Thd, BL/ Yy — v O ETH
BvohTED (Fig. 1OML), IOMRREXFEST S
(BB, 1988). EMic, ZopEid Fiiofidts— 4
7 OHEE SN 5 =T E R BH OB R OfLE Ic—3
LTy, HEREEEE T 3RREZYTHEAS.
F7, &y BN S BB - s A o
BB RIOETEAR (Fig. 1 © M3) OEELHEES
nTWa UNIED, 1979). /NIEL» (1979 B 0E
Wit a RO FIEE /R IEMSKE R H % B -8 » Fm &
T, BRI O BIERMHRIC 15055 b D &7
U7, LU, CoORSERE, Birdh Sigsiiic
B> TE SIIUILHARANES TE Y, Wb EHE T
NSRS AN F L Ic s 2 FRERIC 2B - TV 3
EHICRZ B (FHE,, 1987). Z DA, T OEi:
=R, By EERE IS BIEEN S A5 L BT
RE7ZMS, b ERIOMSIERT LRSS E T 2R b T
37255, BRI (1988) ickhid, & rilifhaosi
AR, CofffchZ A%, RS RANTIE/ 5
FESEE BRSNS, ERI (1988) &, T OH
3 DEREMEER S Zi) | H O~ BIE RS TS
5&ELT, ThodtfilichRiEEsBE L. £k,
C OFEEHES R AR~V b E O IERERHICE DN
o7, MEiEEOMAERICHY T 2HEIc Xk v
B crlchcnwsd &Lz, UL, TOEEEWE

R 7%

IZdH AMFHEANT I, A RHEERE - B2
PR MIFI B L Tw 20, chsizob it
75 THI AR & WEEWTTE DRI 39 5 B liRW
HEN - TESREKERICHENT 3. LicdioT,
OME DMK X BN BOWIENELE LTV CHIARE
BELHOLDTHB EFEZE, Ei, HiHFT—7»
5b, oEBESELIETIR, BHorEFIIHTS
B EERTERSHEIMONTE LS, BT OER
etk Lick 2B X TR o3, IEER®
W - BEMEohTuws (GEHIE,, 1988; §5K -/
F, 1999). LIk &p s, I oEE AR I W
T, ZRIFOobOTIREL, MINHESE X v & Hl
OMHIL LD > D& TH 3 LIRS 200, HHEY
ThHAHH CEM - BER, 1989). SLlcib<HHFED D
LEE S MBS EPE O TV AT, BIECo
mHEER LIch Y, ChsiEEEEIC > VWT HEETHL
rHoboTH LTS B, LDk S, BHEE
BHroRBMEE LT, Jtlh s, mifdbbiEmy . =
W - BRBH LB LT3 EEETE 5 (Fig
D. SHFOBEROMERR, EARENICED SN 5%
HHRFEHROZMS OO Y & H1IZIF—FH LTV
% (REZ), 1986; B - EAJI, 1988).

oL, BERTEH FoREHER, ZHHEs X
O ZAH O HAREEF N 05580 51 5 ST B Lt P
FARATEIREmd 245, =)o Ll FEEL L5
Y OHERNSTEET % 5T, BRAY 7 PURE B A D Hhi{k
s ZFELS-TWA, UL, o5, BE Lo
ZIHALGRE P LA T 28 E » 7icid, PR
M - mbdb b s s BT 2 b onBEH 5N B
DT GEA - 5, 1996, 2000 75 &), BEEEHE & 134k
LTWBENZ 3.

2-2. FEEAR - HILBEXRDER

PR H AR & HILAAROEERIE, — ki 3R] 1-#H
SR CRFHD IKEINED, ThIZHEDF 7 F =
I RIS AIBRTH B, CoBFNTOHEILEAR, K
SEHET L — P OihAAB IR 2 I, PERGH A
74V VBT L= b DOWRBIABICHIET B BN E RS
TENTES.

—F, BEHErORLEEFICR, COBRTIIEY
TIERRTVETIERGZ V. KO, FEREAARS
HORIRKNGE L, SRR BAlITH 3BT & T
FTEBLETHD, Tk, EHFE=LERZICOL
T, WAEERE S - THMEARE FILARDEER &
TEZEALEN BN TH B (7o & A3, Ichikawa,
1990). TN DEBKR, SHEAOEFESHIZ VI EL L

— 252 —




PrEaliggac 5 1R AT & FER E A - HTIL E A Otk o e

OlFHEEER L b o, WafhERL D iERloLH
EEEERERIcoVWTIE, ChISHIGY B DA
BARCEDONEEWVS T ETH S, B LMo EHHE
DTEEEAA R I Z O XN 520 L[k, 2R
o RHEHICoWT S, FRENERY - REAE
(5GFR) &b bE—EExnitfth-EFZIONT
W3 (Mizutani, 1990; Komatsu, 1990 7% &), Ziuicxt
Lilakdig o sl A7 4 5 PR rEidl Lo
S\, PEEEAFER T, —HMoMMRER S @S
HWERZH 2, - FALbDFRAVHLER
W, L, S oicHllodbEd EhHco v T, B
BRHOE E R2FEZHB—RIITH 5.

LirL, tliathsiig, AfidoLld<olfEes L
T HEROIERE L T 5F 2 b0 (GEH - &,
1989; &K « 45, 2000; (b - KHE, 2000a 2 &), 20
a4, WaEioEAR s LTtoEi, EEEAN
ML AEOEHRLIEL LD TH S, INEPMEA - B
JLEADER LT 2D, b&bEomdfEtkaHEHRT 3
VEEFET S, £bT b, MEMERMCBVT, #
0 & B OMiFEES 5 W IdEFO R A REHE L 5
BTl MENSAS. EAE, ERREFE-THE
HIR—EETH A0 OMEEERICET 5 LT 515,
BHENO = VS, Thodbed & DHE
KTho-12EFZoNTWBEDT (Kojima, 1989; Ko-
jima et al., 2000 75 &), PEREHARLIET S 505 Bh
LI &iTis s,

Ak, HYAHEEXSY & 13, P ROREFEOREE L -
rEESEE & - e RHET IR, AR TE 2 MIC
HoWTHanzd~&b0THs (XHNT5IEEXS
Sk bOORENEWREHEZ 5 E&EFITHS).
T, TEREEALHULAADRFRE, BRAEOHhE
Hia) (BESHIERS & OmEIc>WT, RfHEE DY,
&z oEn, Frdthzs s di8a 1’2 odihiifmoE
) &N E VI BE, SR L TH B, B
15, H—I, TEHAEFIEAAOSERIBII>WT
WLz &%, KEBEE LTt s0l, £,
FNFNOLEOIETOAMBLOINEFEF—FLL
HEH R OWETH 215 TH S, F U], HIHHE
A Lithh S X9T 28I, ThBoLo20%2D5
HEEBIER, RRKOBUHETHENOTHS, TOE
T, DUTICb~NaPEHEA - BikAA L E, ThEh
SIS LIPS & HAEHE A ©, BAREFR O sl
L, Z0fEARME—F 32 hh Sgerc (kL
TVWATIPHE LTEHRT S, TOLDIICEDLEREAE
AW EA L VTR, EYTREEBTE, Th

ZFNONIEIOETAEMFEDOBE LTS T &
TE5, Thicstl, 5239 - fEA ISz b M,
HILONNCZF DOAHFIC D W T DERVMLE LD B,

COBAEN LA EE, B - BEE L ERT R
EisMESRI TR, EPOMmMMEGE LISV, HighIopit
b Ly R AERTRENE OIER T & il o fAriE &
BE -7 —FLBVL, RBEHROILHE v v FER
THEEHIOVWTLZOEFERE L THREEMICE DI
Mo, Ef, TnoWitliy + v =7 FOMTFT
JREE L T2 - TV 3 E WD T & ARIRAIICR 4RI
SIEA LIV, #Bikd 3k 9ic, BREOMEAEIG A
HEvrickoEihL, 0BT RILE-FEEAR
L1305, ZOREOKBALESRN, PR PR
Jb B & AR IcEEdL s LALILTE-rEf R Th 5. 0
Mo hmamfd 3 &, BREW - L EItBR IR
BdbLTERETHSH. ZOVED» SHILAROHE
EEDILODE LT, BHEGELE UM - RIZ, 1938)
B B VISP QLR 1970) 2idb 5. Thuid, M
Ficb g s ONMICBL T, ZUBERESX
3. Lol, ThooEAZOMESER, TOX51EIE
OFEEPHLT L BHETRE W EEE BT, LiidX
T BEHCEH N oRBAhE A F A 5 &, BiEoMENE %
FhLTHEMSE AL TR LS ETHE (B
AN, 1988). F7z, T oo oMEA I, HHERP
LR OB ERDOIED D E T AL AL -PRFE
Thy, EREEEEN, FICEIOF & F - HEEEH
Tl TH 25 - BRIz N EBIERUTH 5.
Lizhi-7, BB Foigicownwtid, & LARIL
AARERLE LIcABL V.

594 5L, ZOMEFNETORBERNE T
e B hhs, HILAAROHPAEED 5 L THEQHE L
5T &iCiEy, & LdbkiEEFoMtEd 5 BRI Lt
EOBIRMIEEAE 12 5, BIUSEE T o B o fE 7 [a)
13, PEILPE-ERRE A R B Lo 2 h & 3RS 5.
F 7z, FRliciN - BAREE T I B W TR L E FRIC
WYY 5 EEZ LN bEiESAR (Fig. 1 O M2) D4
113, BAE Lo i it S AT D Sl d 210
L[UEEG (Fig. 1 © M1) O9fh & 35eaic idalist 4
BEH T T 20~30 km FREE O LG 1 I NIREEZ R SIE T
fVE> (BRI, 1988). EWJII (1988) &, ZO&WL
WA S &I, HEEOD» SHLICIES 2 GRS N O T
HAE L, Thataii-ghritodts LA T, ik
-GBS S RA . C OMIFE-HEEMERIE, B
JEEARDOIER & W AL S TRER L S THIR WS,
M AEIcER T NE, HOMEEILAARD Silifid %

— 253 —




i B - R %

DiF, BEOMELD bILEMICRO N A C &Licn
5, LipL, WL L COERPIHETEVETI,
B-SkFROBEEFE LU TH B, £z, EANI (1988) A8
BARCEIF N THE L 72 20~30 km RE O GHET N &
72 cld, ZodbAIEE TH 5B LH- 2 R L
TOMEH B DR S ISHHE, 3 75b RS TEILIE-H
FARTH 5 DIt LIEFEILHE-FElETH - T, 1ZIFE
I EWV S TEAFAT LT L TERN,

R -GBS OTEME ITIA » T, REEE
DOF L CEVEEITHRICREVTWS GE - BRI,
1988; #37K, 2001). BIEH Ll & ERLMOR I, Ha
PR 3500 m Ak R 2 HHE W M2 L E-FE A [N
L TWD, T ORBEMHNE, JEFEMAN LT 7 + & &
v ARG EFZ SN B, —HERAIN I, B
SEHIGRTIEAPRIEL 15 & & bicflbicmE 52224
T, ZF3000m Ll EDOEEE R - 7o ZBAH Lo
fZFET L, WEUEFHI THOE E 2 W HEICEA,
AR 2 1l L TR 3 3 (Fig. 1. BTk
S APRORAY 7= 1[5 Roa ¥ TOPCF i i e = MO @ LA 9
EEZDHEE, WEHEBERRHKT LS | OFHII N
[ECTHEMBEIRVESLS, EZE, bEbEdfEL
TWRPEEBAR L BEILAARE AL o THNIE, B
RICK DG SRS N DER AL LTV B E WS
Bbd-oTHW, LM b, HRELTR, #EHME
LR OGN 5F Z o N AL EARDRRIE, 1313
COEBUHIFICH 2 LW -TEWEAS, ThERiC
FIRR - EA RIS L 15 2 &0 d 5,

CITciEE A0, BHE oKk VWTH B, BHE
it D BEAFSFONE SN, PEEHFTO b0 & 135
I, Fok o BRI B & ot
ORERIRENRE VT &S, FILEARE AT &
BEUTRBESZITH S, —7, K- OPER |
A E S L 1E b, Th ERISEEL EoRSs
mlE & OO ANELESFIEL, TEEEARCET S &
THIELTEMNY, (N (1970) &, A-H & -
SRR & I N RS A BT WY, UjH
AREHILEA & OBSRGARL & 75 T 7, HIE -S4
oW, AR &8 D HARESEER &4 3 0 R
HThHDH, COEH-FEREEL & LEKT, P65
HAEHILAARE &, JLE87 + » ¥ = 7 SEH L
ERECHFEMNELS O LAEEEICES 100km OFEE
DEF%ERF-> 12iRIC X » THEN B EEZ 258000
bl LT, ARTir, SR-FHRLPEA PR A
A, FRRN-RUEREMHE LR 2Bt AA & LT, #
nENHRIEE IS AR Ic > TEEa L, BIE

N>V T, 2ADETEEITS BICHIEER T <
EITT B,

3. THRIHAEGIOMBRER L FDET

A AA L BULH AR R EEDIET A 2 2 LTl
FAHARONCRIBEICIE 2 D3, 8 & BB 545 5088
BUHIcB Y s AmoEihofi#Ecsd 5. ofE
IZD2W\WTIE, 9TIcItoh (1988), FFEFIEA (1990,
Kanoet al. (1990) 75 & TiEnsh, $h, AEESIC
BOTHIFE (2002) ek -»TRIESIhTWB EBD,
HAHEIL AR I3 T0] O [676z U 72 PFE B AT O SHERAS
PEIMEHEL, Frndni-THELL D EFRENT
W3,

ARFETIE, FFEEA (1990), Kanoet al. (1990) O
meEE A, FRMBERNEO A A F v 7 OETTR, B
HiH D PERE B A4 D AR DIE T 45T .

3-1. FEEBERAHOX A+ Ii8EEZ0ET

PUR H AN RS O EMfE 3, F & L THEBETo
bOWHOVLTHLICE RSN THB Y, FEMoFEICL -
TPERE H AL icrnehas v, = oNilflos
I U BRI L 2 A K+ v 2 ThH B ERREINT
W5 (FFEFIE4», 1990; Kano et al., 1990; 5% - 77H,
1999). Fig. 2 13, ToificounT, ZEEELIA D
LEDTZTOMEABERLIZODTH S, Fi, FE
wiTowTIE, BB L2l - K (2000D) DX
o, Fhgaro T3 - 1 R HER (A1, 1983) HH2Y
& (b - KEEOXSD TR, 22 niEIIERLIT &
FHALLED & B ITXS L CBR L7z, & OERLHE
AR ERRL, Fezhl bicdidtnEsRdo
&, W75 v P URIE Bl AT 720 TH 5. K
DB FIE S 5 OIEEGHCA S 2 b, 3
RHHENICOWT b, IERHREGE OIS < M 1E
BB VEVIHERH B DD, Ko ltghs
RO L —275E6FET I L, PRIYHVL 2hDER
ZRDHBHLNTES. BiiO e v YOK ML, TEEH
JEHE IR T ISR RIS, SHRR R T by
FAR I & (A &, PHEG H ARIA A o T ith o A 51 M -~ i
D> TRIRICIED A @EAICH B, DT &L, oD
A A F v HivEEE H AN IR O &l £F 5 P
BTOEROHERTH S &35 FEofRE, BN
»H5,

PUREd F A s st DB, PuRg A AR
Xt U CHISH i R HE » oEliE % Ui T &, il
K[OS5 bFIES N TS (Itoh, 1988 75&), L»
L, #16D%  I3PEM AR —& & L CElinis

— 254 —




HILR

nXZ

AR 5

L PR A « HLAAROMF O

3 [

Cretaceous to Paleogene volcanic rocks

[L;] Cretaceous to Paleogene plutonic rocks

EE-] Jurassic to Cretaceous Kuruma and Tetori Groups
Type | suite of Mino-Tamba Belt
Type Il suite of Mino-Tamba Belt
Jurassic Funatsu Granitic Rocks

=== Hinge of megakink
— — — Structural trend

Pleomagnetic declination
of rocks older than 15Ma

ra

o
Toyama

Paleozoic rocks of Maizuru and Ultra-Tamba Belts
Paleozoic rocks of Akiyoshi Belt
Paleozoic rocks of Sangun Belt

Paleozoic rocks of Hida-gaien Belt

=] Hida Metamorphic Rocks

136°E

R AT
3 '5'--".-;-

Wakasa
Bay

o+
3 gx
++

A+ttt

B
o+
#¢++

++

4

++++
+4+ 4+

++

++
NN+ +++++++

WK+ +QF++++F

a

AW+ ++++++++

\
\

a0
\
\

MTL

L

Fig. 2. Megakink structure in the Inner Zone of Southwest Japan in Chubu District. ISTL: Itoigawa-Shizuoka Tectonic
Line, MTL: Median Tectonic Line. Paleomagnetic declinations of Nohi, Oamemiyama and Kasagatake Rhyolites are

after Ito (1988) and Otofuji et al. (1999), although data near Atera Fault are omitted.

Other data sources of

paleomagnetism are listed in Ito (1988) and Takahashi and Saito(1997). Ks: Kasagatake; Oa: Oamemiyama.

WUEHZE L EZEELTRY, EEdokH i
DINZ A — LT O A & IR & OBFRic oW
3, FFEFEA (1990) 2EfR L Twa A, @wl o

K
T
n

TV, ZHUTH L, Otofujier al (1999) (3, PEFAH
AGMERE O EHACH 12N 5, RIRIEHHEOFENZE
R & KERILOKIEEHE (Fig. 2 @ Ks - Oa)
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DEIIESKENE L, < OO T H R 50 FL &,
FIFg HADEELAE & SN TV B 4T EHITIRIZH L VLT &
75, PargH AR PR H A IRt LT, FEE
JERI P ZRIMEILZ A U TR E SRS, L
L, #oo7F—s 25t McRa &, %rEERKRRILT
i3, BEICREANERLD, ZhZFhoild &g
NS, 57 IR 45 BE, RELLAE U < 960 B
T, 15 EORE NS 5. JeD B[R 50 FEE WS A,
MEEMELbDTHS. ITT, AHFv DM
RERD &, ¥y EBEOKUESHEEMEIC e v ODEE
LTk, ERFOMEAME, KRS58 C
NEOERHTRIFENTOCE THEDiIcxt L, HHAITIE
N45°E &8> T3, 55 5 EKILEHEO SRS R
BHGhS W, coe vy PoltHAlIE->TWE, KWAE
L&A v EOR T OISR Of&EI, Zox F+
VIIREDZLDEEZBZIENTES, FHT, KWALL
OEHIESRA IC >V TId, PEHATEELIIE R\ 7

E=] Mino - Tamba Belt (Type | Suite)
[T Mino - Tamba Belt (Type Il Suite)
Maizuru and Ultra-Tamba Belts
Akiyoshi Belt

Sangun Belt

Hida-Gaien Belt

- Hida Belt

PREEHAEROZNE BERICTH 205, TOEWHORE
BaHoE b £, HMAAFMIcBIsEnE
—HLTWAZEREETH S, $/4, KWNRILE, »
B ATF V7D v VEBLA T F DU OISR
L O b H M RIRADRIZEZEL TV S, Dk
12, SRR IR O BEfe S~ =k LE O RS
WHIRERURAIE, * 7+ v 7S E B hflfiincd
% (Fig.2). k2L, RUxAAFv I FAL VIKET 3
EEZoND, KWRILEZ DRH DETRTGRE & O
b RURA ORI EFERY Sh&k 5, —HFERn
bDbLH 5.

—7, EE R TE-RE R HE T 6] A A) < 5 b
DIRFRAGZ A (g®) - =14 - TS - J|ETHco L
T, COEIBAFF VT TREHTEIYL, F
- 0 (1988) 1, HHIBESK ORI &, SEMCLIE
12 OERSHITIFEEHEI D BNEAE Cc E LTW0 3,

Mo OEIREEIC L TERRIT>VLWTE, &b

MTL : Median Tectonic Line

ISTL : Itoigawa - Shizuoka Tectonic Line

1(')0km

Fig. 3. Reconstruction of the original structure of the Inner Zone of Southwest Japan before the Middle Miocene. See
Kano et al. (1990) for explanation of restoration of the megakink in the Mino Belt using marker points.
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PYANEZE I fE 5 2RI L TR B R - BT B AR slige o ifioe

& OS5 A 37 HARESS & 6] U AL -ParE a5 )
TdH - 72 LARGE L 7oA D IREBDIE T2, FFiriE»
(1990), Kanoet al. (1990) Iz & » TITbhTW 3. Fig.
313, TOoiEmIE, FERTOIUME &Y 5 TRE - TRER
g - =B - BREH - S - BPHEERIC LT
EIREDIETL AT » 1R AMA e bDTH B, INS5D
Hmic &y, YEHHISOREE S 3020 MU 50, fF
T ICINA - AR o g TE LV, HIEONHD
FESETT S N AMER, BHERE > TORVEEZLS
N afeFEEOhRfiEii e 2 OEMAEIREE L2 b
oXomtpdtichy, FOBOHSE, EhHEEHE
HNFFHLTEbhIZbDEEZ ONTVWS GFEIE
A, 1990: Kanoef al., 1990). L L, WED 7 + v ¥ =
JriisiciE, £k LTk LICEEREH
D51 AWEHEDFERED EZAEDONTEST
thouiidm i okEg Tl L TcvwicsZEZ 6N 5
& (BHE 199673 &) 2FET L&, T ONmHRRED
&, hIEERIcif-> TEANDO L LB B, H50VIE
DL END, HIFSNTHELIZEZZEHM, &4
TH5.

BB, TOXHF v OEKRHNMCEL T, Tt~
HHEEALOMEEEOHAEZZ I TVWAELHICRASL T &

7] Sambagawa Belt

1] Northern Chichibu Belt

»o, A THBETHEZ dH B (7L, 2000).
DGR, A HF vy LPEIIEES BERRLI VS T
Lt B, AHF v oG sz OEBRICHHT ATEREE
$E & ORAIRIC B 2 EIEMRFFLIE DR <, & ORIREGR
CoLWTIRELEETERL. LbL, EEHILELD
BT E, FEEBLS ~FERBaRR oLt
M o—is &, ERaEREA T+ v D v VEIKS
9 BAMERANS O, TEREEE AT F v 7RG & 3R
Bic oz - TBALTVWAEE WS LD b, ThEEER
DIFEM A H & v 7 OIERICHFE B LTV A LS IR
A5, THICOVWTRE, HiEE T AT YIS
TN X1 WIS ANTIEE Ltz 7o, T O ITHERT
b v UMERE N EVHIRb LD, kiU
&5, M & bHEEEEBO A A+ v 7 OFSRT
IZoWTI, IEFE o KE O SR A I [ %
BzTwalEns, mHEZELBEERLTES, T
N3—#o 2 #F v 7 ERichiE $ 5 TEma 0 BEAER
(12 & 212, BRAWTERAE D 94~99Ma; jRENZ D, 1994;
% - RE, 2000) Lb ISR TH 5.

3-2. PRI AASNERIGEBDUIFREERZ

thEpl A OFERE B A EIc > W T b, FiciRa e
BuTHEARORBAED 55 (Kano and Mat-

[,
-

MTL : Median Tectonic Line

ISTL : Itoigawa - Shizuoka Tectonic Line

Kurosegawa Belt

3% Southern Chichibu Belt

KF : Komyo Fault
AF : Akaishi Fault

GAF : Gokasho - Arashima Fault

Shimanto Belt (Paleogene)

-] Shimanto Belt (Cretaceous)

Nagoya

Fig. 4. Deformation of basement structure of the Outer Zone of Southwest Japan in Tokai District due to the collision
of Izu-Bonin Arc and reconstruction of the original position of the geologic belts there.

— 257 —




de w8 - KEE K

sushima, 1988; F¥7iZH>, 1990; Kano ef al.,, 1990). L
2L, TCTOREE, FEEHIKORMIGHE LS 2 4
F v HEE & DR B, ALt oREET
M, SR-EHRICIR D &, AR LA I
NIt B W, JLILE-FIRTEIC S 0, Pipd HA DL
HEh S5RKREL FZTFNBH, 2hPoscid, BE
HEEPEZMILST EFE L < 1313 N60°E O 4FT, PERY
ARO[ 5 D3N3 20013 ETh 5 (Fig. 4),
=T - R R - Ui E B o g% kT
Lo AN, EEICHERT 2 HBTOIRIE, N60°E DE
[&RTEB T, R CIUER & MBI 78k
YB3 tmAADMOISy & 3IEFELCTHSB. Th
W L, ERDIICH-FEREIEI 12 3 55 T, < OO
IBF LR 2. 727, COHHTH, SH-HEvR
AR EDRRNCETIRAET (F15b LA E
SRR L) @ERNE, hoifs & kS Eunid
o,

U ONTIR, PaRE H AN RUGSA, FEilod
Rick o TIANTF S W, FEVED S R-FHEIC AT T
DOPERG HAS 2T L Thy 20° KIEEHE O O
EERAEL 5 & & bIT, SR-FHRIT8 2 a6 L OFRA
R &AM I B & BRI DS e N b BRI %
W7o (R - BFEF, 1992, JFEFIEA», 1993) &EZh
BEWThHAS (Fig. 4. 7L, KEEH (1990,
Kano et al. (1990) &, Sx-FHERITIA > N 0P G+
DWW, —IOHE AN T h S DI OBBE T L
1ol EE, DRSS B 512 EDERD—D>E LT
BIFTW5,

FLEROREETE Y BRI L <, fefREEHRh
5220 EEEEEILAIT P23 L CEIEE AN
LRSI, ZOFFERLTH, BEHEH» SR
FEANIED B HHEHS O h R fliEiE & 13, 24— Xid
DIEN HIEW, Ohba (1997) 13, EEEEED SIBENE
DIIFITH T T, AHOMENEMTXOETH 3
oy - TREBMEIC L > THBY STV A T & %R
Uie, SR O TN G, O » - EWEC X
BDEMTNOEMNICLBbDEEZ ONS, Hyif-&
BRI QBB > W TIRBATEIC S 5 TO A,
TRAZHE - CHHE LRI L+ v 2 0@Gch b 2 &, H
il DA\ Dlallin % A S LA~ O @B AR & FE L7
Wl e, Tobisl & b—HI3, FEIlOEZERC
-7 ERBENTES. TR, OEEETEH
LRI & OfTR,  HILHE-TERIFE O A AT 10~20
km BBEDORBENSIEZ - TWB I LI 5. [FEEH» S
BRI TOmMBEE, BRI X - TR

NTOEAFEMD S 5. Lichi-T, GraEsldzicped
Pard H Ao GRB o ffrivith 45 b OB o R0 i
12, BIRORERIC & 2 2 A% v 2 8l & C DEIEROR;
F, TEOLIEEBIR R & 2R O A i S
fHEICEET 5 EBbh 3.

4. FHILBAREIREROMBEER & FDET

4-1. BEREDAH+2Y

WALE AR, EREIBVLTCh, FHRORREE
R E FERE ORI E O FENERSh TV 3
(Sato, 1980; Aono, 1985). Fig.2 &[ElkEC, BiLE AR
OGS SR OHEA L%, HEFHEFO 100 F50 1
WERIE & S5id & - ¢, Fig 5lcmnd. BRI
DWVWTIE, RO RSO 1E - 1R E A
SITEIRL. SO S b E S, BES
WWRIFEEAROE v P& b A H+ v 7 &R EhT
W5, Xicid, EEC I8 - I ARHERHE Y @RI R
mA, FEIER/wE)EBR oA (8413, Ldk - &
B, 2000b) ® b L—2EFLALTH S, EAOAE I
LT, BREilthE Ko/ Ltz >vwTid, (b - K%
(2000b) AR L7cbDA—IRIEIEL, Thk D ILHEIDE
ICOWTI, FHEO(1988) HEEH &I, For— b
REOESOBEG,HOHMEL. ERSOHEHICUET S I
B AR AL, R RILthEE R T LR - A
[ OIES AR & 5 BEE 0B 2 R4 D, JbE-
FPEds K OILPE-FAH O E R AR EITER R L TH Y,
R 30~50km FEED A HF v o 2E LTV, Th
XL, REREHESICALE 9 2 5 B/ g R
Bed, AR T o LE-FEIE A A~ D A X 15 R
il & RS LHILES © D I E R km ©/NE 7S DL
ZAE, LB S BRE i & oA SR & 1261 T
WALIEPE-FAR R AR IE S TB 0, * HF v 7 OFaE
WBERETEETIRRHRY, XIS, AH+Fv o DFRE
@, FRCREWMETIcBLTELL. oL, #E
MR D IRIFEILIC Y > THE Y, THITESH
LEHEORREEZ B ENTEXBZESS. Thicy
L, FElOBEFE, S REFICEShTw s 2RE
W TRARESBEMBELE LTV VED, 2 HF 7 b
FELBTVWHOLEEDLNS. R, BEEEIUHILE
BRIt L igicdb A o LIS ~BE L Th
D, MEORICEENMKI s TWE, o &, ki
D 2 D OMIFER b L — R[OS, SR L3y
3Bkm THBDIIXS L, 2HAHIETS T34 55km,
Bl L T2 90 km &, FIAHIBERE L
MoTWVWBEIEITE->TRENTVAS, T OEENE
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Fig. 5. Megakink structure in the southern part of Northeast Japan.
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e B8 - KEE 7

o B Tid, BREIBM-/\F LI o B2 - HF
NEBV ORI, SEEZHio X5, FEHE=L~Emie
OHEFEZEAE LTV, iz, TOAHF v 7Lk T,
PR =20@hih b B L w3 T &4, Hric AR b
o EBEMPES I T ColtilE T, HEICED Oh
5. ZOZEE, TOXHF ok BBEMASEESL
PRI EARTHDTH B,

CORBMHEEIT VT, A+ v 7 E2EUTORVE
BAREEART LI, b &b &OMEH RIS
MERBBFEITRARTH 72 & LT, FFEIEH (1990),
Kanoet al. (1990) &[EIUAHETEDETAHAIZDH
Fig.6 Th 5. Coffijticky, BEHIEZ, mitAhmEic
HFHMOBEEbIT, FRo &)1« BV oK
8 EDREEDDFED SN L 1%, HIEEE»ED/NEL
5.

4-2. WEBSROBALER

ridoERHOEM#EDEITIc L - T, * DGR
DOFF LI DO —IBIE, WEHER ORI ZE Z DERIC
EELIcbDX D bHANCKSE, ol &ns, WA
S = ORI OFRIEH b, Z OfgRifics VT,
ERWEEBICHETOREMAE >TVWEEEZ SN B,
N, HIZEREEPTEARS OfEin, JtIbHE
-FARATE DRSS A AT L, BTRPE e o bbrE-7
FRAE &R TE &0 bREEN S (Fig. 5).

oL, TOT &, FEHEO hEritHERE 2 ofk
KL - THFHEah5, CoFTlR, HEEIR-T
JeALR-pEmE T A IR =R oM R Y - T,
Al SAETEIC A D - TV EBNCE AT 5 thirtt o
HEfmsE U Thh (Fig. 5 © MBJ), JLHEIEHE
TRSHN, MBIV LILE A ~MER 4 2 ik
OHEEAFT 5 (Mitsui, 1971). T T &, tffittic
C DML THRPGE WV LILE-EE A R OMESEC - 72
LAY, i, ToOMEREE, HEROBNILLE
ZEEMIEEAREVC LG Pk &3, FIREE
AT AICE L, FOWRICEREEARE UL
452 L THEATHETH 5. FEEOMER, < OME
PRI E, Chi b b RE TEL 2230 - #E
WEDHITHRRT -2 EFZ 5N, ik - FREILBEEH
B AT & ORIC & B FEARZERE A 1500 m %t
A BHREL (B8R, 2000, 2001) 3, #DIERTHB LE
Abhb,

D& S IFTREHFEET THE T O Rl &R ek
B, ANINED (1979) A3EfL <& 5T, BEHSEE R
TRESICRE LB L cHmLBoEilichE viAL b
DEEZZOND, 172 L, T ITOMAMERIE, £E

AL ORISR E LToOETH-T, D
W o—EZ7ER L, BFIEER LIPS S EARAIC S
HNRIT B P L —2%F b5, hHLISICEETL 2
WikicoWT, ZOEEEPERT 2 bDTIEHE L (4
H - &K (1989).

4-3. BAETHTOEEDETT

BRicili~/o &5z, BEHCEHF RO RS, 2R
RGO - BRI EFR—oEAmZE b > T
5DT, InEvsLxicfiiilizdbnsEZ 505,
fofs, Colgthid, FEREEREmEC R b &0 8
RSO ~oBl & & bz, stic R ERYTE
WICHKIET B A H v 7 &, LRWEBRRLD, L
AHRIE ODHEDEZEOHETE L L Toirnihrsy & &
BEMWEBIES S,

RREFOEMEEOETIcEHLE T, BEFEEH o
W - BRILBLE ONERRE R - £ [Eizs &
AL, INSFRBIEEEMNP S HILMICAE L TWi T
L7 s (Fig. 6). C ofAlgd, JEio B /ASIHEII
Ho>T, REBMEAEULLITH S, FRINETHKD
RETRSERY R o R (3R ME T, BERHEA ST ~E
AT B & ISFAREE S 1500 m & 5 W\ iE 2500 m %
A BFOVERED 2 5EE» 5 (Fig. 1), 15Ma g
Wishic ZHERHELENE HERE L TV 5 BRK, 2000,
2001). Th5id, T OEERICHE - THEE REERAMEE - Wy
LR TR HEETH A,

C Oz DETT DR, & HifhI o SiiE kR,
K AR & WEEWTE & D 0RO, Th s DWED
ERAFANOEE EI2iZIF—8d 5. 2 Ot LE4a
HER SN D @SR E Zh)H & ofR
7, VEEWBOIERICHY T 32 Z o0 5. Wiaks
& BEEWTE & ORI ORIRE, FicwEERE D, ©
ThERTsb0EEbha, CoOmEDORICSH 3
SRS >V THREIETH A D, Fh, ZHIHEBR
BHOERS, < OREEWBEREDS & 3IF TSR 5.

155, BAHCERFEEH 0BG ER IR ANC [, - T
WA LT Y, HEZILED» s BREEILR TR,
2000m A» 5 3000m #9353 (Fig. ). ¥, Ligod
B0, BRFIHHREOBESEAVCOMAIC>VTH, —
BCEBFEEN 2000m 22 5O BH 5. ZDLD
ICHAEEESEOIEMNC S WTIE, & A TEEEHEL S
LicbosEZ N, Erichi->Tid, LidoEEzs
Lbic, CORBERFICERTIEET, BTOHEME
EHEL TR AMENH B, 012, FOEEREERNIC
AbL20R3BETREV. TITIREDHZT30%
BEOEEEMA S &It 5.
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5. BEmEAEEILBAROELR

Pk, PEREEAREG - B B AR 018 T & B
F AT, BARBLARICBY 2ME0ERERAS 5.

9, TIFTTHRAIAEREEAL - JHLEARDOEITX
%, BARBILEARIOARICRT b, &ffzilizs &
ZHMEENH B, ZobiEEIcoWTiR, TSRO T —
YMBEICI B, Z/OMHATEYT S, ERFEAICOL
T, —#icizZ omEEAERFHEIDICATH 50
45° Wb TWw3 (Otofuji et al., 1985a; Otofuji, 1996
&), O, FEEEARSEDSEIRE L THEiRE L
LT BEFNRESE, FORBOF—- s AL
DTH5. Lhl, & FPREEROEMD X 573
s AENCER T 5 & %, THpMEAOMEER SN & YE
PuE— FhEHSPEER D 2 » B b v VIR THrnfhins »
HEE L A7 XN 5 (Yanai, 1989; Kano et al, 1990). 11
Jt - K (1999) 3, [zl TwisnwEEZ s sl
L EO R REROEREREEE LT, Ihic—1
XEBBIciE, UMD e v SETH 40°, PAEDEE;—
FHEHIAPER O b v VTR 20° DERSMNEET, PhE
HAFEIZEHE T 60° DIFHEI Y [\lfinE Lo 2 & %R
Uiz, FERRIC, AFZshTwaEtgmEAaOMEIE, F
EA PRI 13 40° R ORAZERT bDNEZ VA, T
NOERTEREAAEHO DI, HE60°HiZO LD
MWV, FERO 47 H B0 G 45° & S [alinA Ak
ORI L IhG 2 HgETOEIEEI 6N 5.

—7, BHiLEAIC>VWTIE, MBI EIcFEL T -2
o2 ENH - T, KD S0 5—EiNcbizf %
EWEDIR, HSTRELZS>THE. 2T, HiM
HARTOFICHES, HiftokiEd ~oififERe LT,
WEHEE S 2 O I SRR - DEERTES, thoiis
M zFE—oERE &S LD, HitAARDRIEA %
FEHDHEILT B, NS ISR & 3 IEE—RE
E—+t v 20iEHELTBY, i, WmHloEERD
HERP S b, £OVEFND G L S A g o
IEREEZ OIS, HidT~NOiiETH L L, ZoWE
ERESANMEANCIPD 5T, B~EHkm OR 7 —
VTRNE, Db L —2R3ASKEBRNITH -2 EFZ
BONEUTHB. =59 5&, HILITIE 40° Fik ok
HE D EEEASLEICKE D, IhiIHHfERoF—-5 &b
FIE LW,

Fig. 3 & Fig. 4 &b HADIETLK, Fig. 6
R LcHIEBAOE TR, FhEh LitoRiEEE
Licikic, MBS SES. oL, il
WS Dd 2 W IZMNRRERR - SEEEA B VI ER

E Ashio Belt = Mino - Tamba Belt (Type | Suite)
]]I[[]] Ashio Belt = Mino - Tamba Belt (Type 1l Suite)
Katashina Belt = Malzuru and Ultra-Tamba Belts
Tanigawadake Belt = Sangun Belt

Southern Kitakami and Abukuma Belts

E=] sambagawa Belt

:| Joetsu Belt

Chichibu Composite Belt

p

s

£
TTL : Tanakura Tectonic Line f:_
HTL : Hatagawa Tectonic Line EX
FF: Futaba Fault

Lo
L

Niigata

190 km

Fig. 6. Reconstruction of the original structure of the
southern part of Northeast Japan. Ag: Mt. Akagi;
Ah: Mt. Asahidake; Ht: Mt. Hiuchigatake; Id: Mt.
lide; Kr: Kiryu; Kz: Kuzuu; Mk: Murakami; Nk:
Nikko; Tb: Mt. Tsukuba; Tg: Tsugawa; Tm: Tadami;
Ym: Mt. Yamizo.

Lt a&5icl, F/, WEARTOMEE, Hight
FOZFENE - BB EBHEET ToZzh o & oOff
1, BB AR A Z A Z e L TRAERS A
AL Eick-TY»S (Fig. 7).

P boEmoEE, MO A0SH IR T<T, Kk
AARICB T 25UEHEFEE, 127 oE A OLEE Fic
bo. WAL TIE, FERE L ERE & oI,
M km BEOF v+ v TNTE S, ZOF v+ v 73R
T xR FICHIELTWA &I 505 HWEOI
W7 x o</ FORELET 2L, BIEESEEC
HoTWwa, Thid, TOWSOHEEMNHELTWVWAC
LAEIRL, oSN hEitLEOEWHERTE TEbN
TVA T EITHIEL TV, EEH & ERHOHEAHT
13, 18- IR EEROME E 50 km BE N,
A A H 1 BBER oA miEATRV. T, &
Rz 5N 2 {EGihk S T 3sfEmEiic 7 5 v ¥
LTVWRZEIREh3 L5, BERECRERMMAT
PELCWa DT L, FEHHRESISR— a0 oM
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Fig. 7. Reconstruction of the connection between Southwest Japan and Northeast Japan before the Middle Miocene.

NEFL, KO MIOWEELELL TVEHTSH
5. COBRIERGIE, MEBEHO NI, FEiEE
EREH TG LTWS L, BREH %T%@Hmm
RO IS, FiEmTaE~FHEE & ik 5 &3
[FIfEEICs 3. AEOHETTI L®$7Q&Eﬁm®
WS A5 L T fos, hoE AR > W
Th, ThDBEALBELER, TOLHIBAVEVELAD
BEHEM D B,

FITBNRTzEBY, PGS SRR - e
JEE, PUrHA SRRSO TN L Tk
ﬁﬁﬁ hed EEZ SN, mERICHE Nkt b

« PATECRRET (AR N [E) 0 » TR T 3 T &1T78 B 75,
Mﬁfy7@rﬁwb,mm<a%%%mmgfi¢m

LTW3. 35iL, Z0MEAFDOHEIIE T, NAEE
D EH~DIRG 72 L EHKIC > TRD N2 AHEME &
H B30T, NEH ALt S BFEEL E ToMo &
IDIRBEHELTVWEDTHAS. BB, @A - 4H
(1996, 2000) HSEgERAL BT - PIRBEH ORI (B 5 @
[HEER D OBEWE &5 Ui, RalhE aRpsEss
o fLlfbEs CEHEH, 1993) 1o W T, Z0if
BT B N IR KA S MU E ~ O Tl
NS U < IdESEAH Ic 374 2 AR BT W
ShaoT (HR, 1993), [pifidiicin-<, fHE
WL E I E N TEAET 2 HAEHO—E] T

Wk, BE)IECBT2LEVWSRALTES (bt
b, o THHFEN] EBEIIHRE—0F » 747
FTOEDDEDHERTHEEABBLTVEDT, 20D
VEDPSRELSTHRIUI Eb LAV,
AEMOIL T ERICDVTESDLELLATEL
&, PUEHATE, FRAQHEH 3ILERREAH: « S [H -
FAEEECH D 3 D DI BN EDE 572 H DT, 3
B DIATHEN LAY & FALICRID » TRELTH
5 (FAREA, 1998). 772U, BEllEicowTid, <
NZERHE S H 5. BHILHi©E, (LhEIEROEH]
Mo, RV LROWFEESUIAR UNE - /N,
1986; i, 1987) DHIBTIIC )T T, JLERBACH: & B
HRACHF L OBER, & B WV IREM O FETED, FHE X
NTO S, FREE T O RFESES T, ibak
BRERSNILF— o LAIEITEL WD, 20N
BB W TR AT - )4 - BRI A D4
BTETOHEL, Thiz>WTHW T X 21—tk
i, ST TIIcEER L TOATHAERTHS. Th
SEEWT 2 ZWE(LG I, PIEOWE) ET ), SET %
bk, FULMHEEN»SET SO0, WA
nTws (B, 1994). BERAAROKRRXEAN TR, K
BALGHAPEEOE WP S, 0 2 Mo FifEiERs
MBS TH Y, RSP R IR T 5
W9 203t L, FEEEEHE SR i 3 (R,
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1985, 1993; (114t 1998). +7z, ZHi)HrodtEH» S

i3, BRI > THO LD IR - LW b DI
OGO KB AAET 5, W& ORI EHE
FOTRGIENHE S h TV 5 (B, 2000). €575
&, ST NEETEREE, JLERAC - SR X
DbD, b L IFEINHALEBO b o HAlggs @
T, TN R COEBIFET S5 LV &ITE 5.
SO HNDIEEEREZ 5 &, ZHIIH - IR
HIBEEMTE O BN 3 5 2 &Iz 58 (Fig. 1),

FTECRE LI A & AL TUEERT R O Bl

i, ShuTHEY
9 BB R EEY s, PR EE OB E
i

DA B Y a5 FHREPRTER (Mori, 1963) 3,
EBHAGIREEEH, THrOAR TR IS L R
BAEHC AT T 5 BHUBEICHELIT 5. Hic, Y a

SZASLET, BROEDL S RBEIIEICATHT S5
HEp s —T 5. o, HifkihE bEEiit
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Fig. 8. Summary of the intra-arc deformation due to the collision of Izu-Bonin Arc. ISTL: Itoigawa-Shizuoka Tectonic
Line; MTL: Median Tectonic Line; TTL: Tanakura Tectonic Line; HTL: Hatagawa Tectonic Line; FF: Futaba Fault
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6. FEIMEFRICKSEEARN - Fik AARMOHEEE
FEOWE—FLDIINEZT—

RIS, FEsEZEc ik S PR HAST - Bt 5 A
GETOMBAE2EEME LTS (Fig. 8). PR
HAIN — AL EAME AR T, hifichgrit o BAEIEA
LEbITIEE -7, BHEIlE OEI - BIEZ2E, PUrd
HA - AL BAING I, LWEF TR OZR % b
o LTWA,

PaRg HAM Ol T i, FEIMEHZE L 2 Bnmsissdt s
B L, EHES &S - e ORI O FEETTIE A
FUoH, BEREG L - AT H DA TIIRES X
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ROMERETENE > TV 3,

—7, HILAROHITIE, EFFUIMEDEEICE -
T, % OFGHEATEL SO UL ~NEfh L, 204
flcid, KEQEREAAE Uk, et hgto
Afdd <0 HE) OB, 1975; #17, 1986) &, Z OHIY
DRI ->THRI --bDTHAS. 35, HED
HETICPE - T, BRI 6 O OS5,
A F v 7 EDSIER E N,

58, BARtE, PEEEANE & biciEE D Bl
EfTo THREINCEZE L 7R, S ook & (HEHEY
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Syntaxis Rk L7 EBAE W 2 2 &% W, 5iE
(1990), Takahashi (1994), Takahashi and Saito
(1997) &, T & =PERFHARDIEHRE] Y [a]fiz & b A&
D FEFTEI D A2 3 IX R - 72 S HE L K%
ALTVA, L L, HILAARDDE < & &AEEMNIZ,
16Ma LI EEBEEZT- TR WE S hTHY
(Hoshi and Takahashi, 1997), PhrgHADEIZOEHE
B 15BMa Riff Tdh 5 &35 & (Otofuji et al., 1985a
15E), MEOMTEERRRICENS L LD, b
L, BHELMIASPER HARD R & LT, HILEARLD
bENTHEE L 720755, HANCKZ O 15O BIH s
LR & BinhiEd 5 2 & FEEL V. BEH [ HhofE

TR DFEIER, FSEEHF FTORGEEOML D &, KA
Uit & oo AkE N E bbb, BIELHIE,
BAL & bic—BRFEHEY [Ei: L 2%, FEIlE o
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E 2
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