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Asymmetrical melange fabrics:
examples from the Shimanto Belt,
Southwest Japan

Ken-ichi KANO*, Shinji TAKEUCHI** and Masaya NAKAJI***

Melanges in the Shimanto Belt of Southwest Japan often exhibit composite pla-

nar fabrics on meso- and microscopic scales with distinct monoclinic symmetry.

They are characterized by block-in-matrix fabrics including scaly foliations in

mudstone matrices and asymmetric lensoidal and, or ellipsoidal clasts of sandstone

which were generated by layer-parallel extention. These fabrics have close resem-

blance in geometry with foliated fault rocks. Another remarkable fabric is the

imbricated stacks of lensoidal sandstone clasts forming mesoscopic duplexes by

layer parallel contraction. These extentional and contractional fabrics were formed

during a progressive non-coaxial deformation, and provide excellent kinematic

indicators of shear sense.

Key words: Shimanto Belt, melange, asymmetrical fabric, block-in-matrix fabric,

duplex, shear sense criteria.
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BIMTZETE I £ - T I B FRE 7S 2R
BEREhEEIEI ASHMSATV, D
& D ISIE T O E EM 1, & 10 £/
e oF A FEFEEE T LERBINE OWES
hTEBEIN B L5 > TE 7/ (BERTHE et
al., 1979; LIsTER & SNOKE, 1984; WHITE et al.,
1986; 75 &). Random-fabricTdh 5 & & 234
D—DEEINTERLAISI IS4 b 2FHETS

MetEEr OlTEERIC b, EREIETRRE DS
BT 5 FEficke A ERWIZEhT& 2 (RUTTER
et al., 1986; CHESTER & LoGAN, 1987; KANO
& Sato, 1988; 3 &), F7i:, EMEIEERICEK -
THEU LU ERRSTERI NS T EBHLMICE
hTw3 (RUTTER et al., 1986; HANMER,198
6; SHIMAMOTO, 1989 ; 75 &) .
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%7: (NEEDHAM, 1987; FIsHER & BYRNE, 1987;
HAMMOND, 1987; WALDRON et al., 1988; FERG-
USSON et al., 1990; 73&). HASHD 2 5 v YA
WICBOVTD, TOXIBHEBIELET ST LM
HWEIhTWa, L&A, FEE-FEETRK
F1(1989), Nakar (1990)75 &, B W TidAH
(1989) 73&, WhH+H Tt NEEDHAM & MACK-
ENzIE (1988), MACKENZIE et al., (1987),
TAIRA et al.(1988), Ak« a3 (1989) 73 &
ThHb. ZOLHIESHBIEA 5 v Y2 DBHER
AHWET S LETEETDHD, M2y
ETHIDDOENEERE L5,

& i2ai (Kano et al, 19D Ii2BWT,
AR OP T+ KRR X 5 ¥ ¥ ath
IZF3%E 3 5 P fH (mesoscopic) BRI D FERZE
S OHHIEZRL, TOBHREZH L. ZRT
FRFICE | Z 6T, FRAUBESES, BIsRILMRE
i, PUEEE, AMEEEOMA+HE (Fig. DT,
5 & TRV L 7 IEHRE AR O §F- 1 % 8
T35 FAATRICHRSNE I EOLVERT 5
AH, aF 47 v 2B (Figl; HE&HBIc>W
TR « 18 (1991) DX 9 $BRB) 0% Hif
HER~EHE=RICH NPT >VT BN

B, EBWH - FHF (1991) Td, W >hoDIE
SIFRERBOFIISTRENT VWS, bbDETEREH
7o,

FEXTPREE AR RE DR RERIEF B

ErEIZ & Bblock-in-matrix¥H &k

bELERIWEREEEET K LT IHBEORE
Hig(xTUonT, EEREEDICKNOWES
BBRET AL O UEEEZ b2, HIBICRITR
“Fenlk” (layer-parallel extention) I &k - T
X X 11 % block-in-matrix fabric (SILVER &
BEUTNER, 1980)1%, tHRKHIO* 5 v ¥ 21z
BLTRON2E#TH 5(Cowan, 1985; 75&).
T @D block-in-matrix fabric BFES 3R A1L
M ORBEHTOD X 5 v Y 2 b 5 ZHDIEXT
BN RE IS iz (KANO et al., 1991).
C D% % < OFEE, WEmE X UCEFEERIC
HEon AW DHTFig2 TH 5. D
KR UIciigos, DI (Plate 1 ~4) ic#EN
THEMOIEAFEEE o4 5 vV 2RES
5bDEAIBTIENTES.

25 vV athOIEGHNER IR ERE P ic K
T 3R RESBAIENICIEAR 9 5 b 5 A4 OZESAE L

Mugi Unit
=/ Akamatsu Unit

YEZ Uchinohae Duplex

W

Mizunomi-toge Fm.

ALASKA

Masutomi Gr.
Mamo

100km

LY Ghost Rocks Fm.

Fig. 1.

Index map showing the locations of the study areas and the strata referred in the text.
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THEIN S, IR ERE Icb S bh 5
LB T 5 A OFEHE T RIEXTFRME AR Tk
WO, Lkd-1T, ZoIERFaRE, BEEicwn
ZASHENIFR (monoclinic symmetry) % b
R E WX B, C OERRIFETE Lo &k D ket .
SEME BTN OWEE O L TERERIc X b T

NOT TO SCALE

Fig. 2. Three dimensional schematic illustration
showing the typical features of asymmetrical
melange fabrics of the Shimanto Belt, based
on the observations of many examples on
meso- and microscopic scales.

UL T3, Lich->Tli@EcluvohTn3
sC#HEE (LISTER & SNOKE, 1984; RUTTER et
al., 1986 ; 15 &) T 2 DHERTH 5.

XM E o2 5 vV ORE A KT 5
TEE A T3P & 1SR IS FIREEEE (scaly cleav-
age or foliation) D3F:E L, BEEIEIE» L
REBLTWS I ENEL. CoEPNIE LI
BRYwhrvsAvpsEHohsl bbb, #
FREEBHICIZ 2 2D EE L e AR SED 5 5.
ZRNoDS5b0—oid, BEEEPICHET Y
EEROBR TN IZIIEITICRE T 5556
TH 5., HENEGEEORBVWHEEMREFEINT
WAIGAITE, T OEEIZEE & RIET

DT, d&dbLoEBEmICRIIEhTERE O
BmEEbns. JOmBEHTIME O CHE
o BEHTIWTR O Y2 T 5. DIF, chx
FEHMICCHEE LS. 89—, CHEHEKX
30 FBETRIZZL, L v XRPERIC - 14
DERDOEHOES%EEH] L TV 285 TH 5.
C OHEISEHTINE O S % 72 TN O P
MY 3. LIF, CHhEEEMICSHEE L3

Ciicxt LT St & R ARIcEAE IR L,
Hem~ 1 mERERE CHMmAREST 5 & W
b5, COWMEIICHEREEL T 2 LIEHEN
BEMNE Y 2E2HT S, OHIZEHTED v
T =N FEIIEHTIME DR 1 Riedel shear
YT 2. DIF, Th2EHENCR 1ITmE X
3. SHPCHEHRT 28 IREBIICDOR 1
mics| ZBohT, Y7EAL S NVCEILTVWS
DOHBAEDB N B,

Ly DRPER O EERIZCEPR 1 HIZ
B TUNEBICER SN T, BRI ESE(<
EIBEEE SO ENH B, E-HEEHIC L -
TERBIEIRNEEEEI CEbb 5. T T
3ATRF78 EICIEXFHRI) 73 pressure  shadow s
EREhad I E5H5 (T « 78, 1991).

HEBIUOUEEHRIC ZEBcamPI TORER
HIRA DIRDE &2 1SRN RE S 245, —RRiCid
BRI EITE L RER L TAS DB, EEE
ETICABARIKICEERTD LX) v r v s
A4 YDA DT B BHER O E > L85
5.

£ DA, Vo R1-BEEZRDOTTH,
KEBAWEFEL T2 5 v ¥ 2 thDIETHERE B
BRLTWS., <A afA b &ERT, FEXFRERE
OFFEOERE, FEHrdE OBRBE I 132 552
Hohsb, COMBOHKZEDEE IEHEhOBH
REHOHKEDOEE EMBEIL TV A LS icBbh
5.1@@5%%@ﬁuﬂmégﬁﬁﬁﬁﬁx<
ST B IUNEMORIEE, FrEs &l kg
DOIEFFAEBOSREICED Sh b, —F, BEBEN
%mﬁEmmggﬁgﬁ.EEEﬁ,ﬁ@¥%ﬁ
FREMIROKEILE (H:2, 1991MS), PUESR
HorlH X UHRMT = b COREA « B3, 1989)
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TREFCIFELLYV. 3747 v 7 BILHEE
EE D seaward belt D357 4+ 7 v 7 BB IV I —
ZbOy I AFOAS VY aTh, TOXHIEH
BREBEAEEDSNI W, 2720, XA
@ Jap Bay HgD I —x + o v 7 G idElbk
HIER PR PR SN TS (FISHER &
BYRNE, 1987; Tim BYRNE DEE).

ERICE D72 —T L v o KM

Fa—=7V v 27 X (duplex) K& 3% L@
BRETHHETCLIE LIRS ShaET, F
FicEL - 2o FEE (EflobD% roof
thrust, Ff|®D b D% floor thrust &FE3s) DfE
i, K o/NEIRRE EEIC K > TESh T oy
2 (k—2R) (horse) BEERICEFNIL TS B
D%\ S (BoyER & ELLioTT, 1982 ; FH, 1988 ;
13E) . T D& I block-in-matrix fabric& (&
W BIEITHE# (layer-parallel contraction)
WKE->TERENS., Fa—7 L v 7 2HEIL,
WHABTPABRB BV TTFave k) $FALIT
b HEFEMHEERYS, 7 v — b ORAARIE -
THEFEERRICE T N, KREERE T A (At
FIENBBICEU 2SS & L ORERE
HXN T3 (SAMPLE & FISHER, 1986; SAMPLE
& MOooRre, 1987;
1988; #2&).

TR oM A+, FHE (1991) X -
THERBEORN ) NEF 2 — 7 Ly 7 AR
INTVA, JUNESRPHERRcBVWTS, #
PEEHIAR E 2 0 FIcER RPN T 2 -7 Ly
I ARBEEED BB SEMNT Ehic & DIER
(NEEDHAM & MACKENZIE, 1988; MACKENZIE
et al., 1987; Akt « [H:, 1989) A EhTW
5. LipLEAss, Th o OHMETldroof thrust
PHERINTE ST, HEIEI Toffscraping
X NIHEYHAMESBIRE RS (imbricate fan)
EDXBIBAEETH S, dL, Fa—TL v’
AFEE SR ICEF B S REE S 51, BRA TS
BWTZOX D) BHEMERI A 0EHESR X W,
EBFRaLORERBE I, Bl L 7zblock-
in-matrix fabricZ b5 X 5 v ¥ ahichEEH

NEEDHAM & MACKENZIE,

BOFa—7Vy 7 ABEBLE LTRSS
(KANO et al., 1991). F 7/ Acar (1990) (P4
EEIc B W TOMIURSFIEAN LTV 5,
RADHELI:Fa—T vy 7 AR, B
25 vYa KBOBE N BEOBESETL
TWEWI -5 PEFIED LN, TO
Bl%Plate 51589, THOHDFa—T Ly J R
BEREEHNTEEE» S AT, t— R8T 5/)
BEGE MEOENEDY, v+ —XDEE LD b
I WVEHMERIF = — 7V v 7 X (hinterland-
dipping duplex)(BoYER & ErLiOoTT, 1982 ; ¥
H, 1988) Th 3. —D2DFa—TLv 7 ADE
R miTEL, roof thrust & floor thrust &
OBRAERRIR I mEETH L. Fr—RiFL v X
ROFHEE LD, £OE &R 10em~FH mEET,
FEXidH ecm~10 cm icET 5. F—2ADEX
39—t 54 FOBBOEXICHFIINTEY,
Bk — 2 2fE2HO—BIIEER, B 0o
JEEH = BAICUI 2 METH 5. & — X Dl
T iE roof thrust & floor thrust I k> TH| =
Bon<T, PR ICELTWAS. 12720, —
DDFa—TVy I AEWRTHE—ZADT T
BbEbE—WORBERRE LTV BRI
{, BHOB»—oDF—2%EEl,LbdbB L
EzZoh3. £, MROEHE—DDFa—TLy
JAELE->TOEDEYMT 5 & 38N L L.
F— 2 EET BWE & roof thrust & 7213 floor
thrust& DS THIZHERK 40 BETHS. 7Ta—
TV 7 2O i E_ERT RN CRREI S flat-
ramp-flat BEBREI N TWVWEEEB D 5
(KANO et al. (1991) @ Fig. 8A).

FEXIFHA DT D -8 DERIRIE

N S DIEFHMERRSTE R E h B 72 0iTid, #
5 vV 2 DERBPIICEEITEIE (layer parallel
shear) 1 & Z2FEREAZTZ 34 U 5 T & B ES
#Tdh 5. block-in-matrix fabric DO EIRERTL
IEFREE TR S BRIz, PLATT & VISSER
(1980) ® NeEpHaMm (1987) /R L7 & D1IT,
) —F I ER A U @ rsiknic & 588
OE LM PERERERTHA. £k, BYE
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ITEIMTICRE S pressure shadowiBDIERK & & &R
KRR LTV A, C DIEHRETE AR AR 3 BR BRI
TODFERRED 5 B 5 & pressure solution cleav-
age TH HBFIRBE (TP « JFEF, 1991) D3
FELPEHELTWALSITHSE, LHLEHS, in-
dependent particulate flow, cataclastic flow,
diffusional mass transfer, crystal plasticity
(KNIPE, 1989) ODWFhOLEEHER Tz T
éuwiom#ﬁﬁﬂﬁwibfmé(%m * 5¥
¥, 1991) .

¥t RERBHOFITRENS LT, Fl—D A
5 v ¥ 2T l3block-in-matrix fabric T #E X
NABEREETFa—TVvy s ATREEShBE
MHEOHESLELTVS. TDTER, £ 35
YV 2 ROBMEAPE OO TREETH S &
EZRLTWVS,

x5 VY a DENEERT BT IZIEIRETR
MR EEE L A E & > hELTEED—> &
735 (ORANGE, 1990; BRANDON, 1989; 75 &),
b L—A N BEE iafsmiE % & DI FRH A A
BEcRET BEAICRBTF /b=y o X5V Va
Th 2RV, ) 2 b X b o—AEHO
BRI A 5 v ¥ altid, FEEMEI I 2BEES
L b HRBMEIRELLEVEEEH S
(CowaN, 1985; BRANDON, 1989). —H ¥ A4 7
Vw2 2xA5vYaTE, B—*5vYafRIiC
Wit Y RERT OB LN L TENS
DI TH 5 (ORANGE, 1990). IFEXTHRHER
Be-OEEMICOVTIE, * 5 v YLD RRE
SHEBEIEELTWADT, TR LbbET
BET LT BESD A,

IR E AL R Y » THL OB

AY v THEOBEREE

Bk L7z & D22 5 v ¥ 2 HOIEHRE T
DFLER, # 5 VY BlRicIERMETE 14 U
PBEANBIER S, Licd-T, I OMEEF|
HLTRY vy FHNERDB T EHBHKS. B
BRI Z OB CEHENENSTE 5 D THIC
HHTd5. L OTEBEICBT 5IETRHEZD ©

Bsymmetr i caI 55 block

\\

\
Istickenl |nei \stip. ‘direction
c surfarel-————l fower

Fig. 3. Schematic figure showing how to
obtain the slip-direction.

DAY v THMNDORKDHFRILITOEY TH 3
(Fig. 3).

(1) *35vYahoEEROEISES 0],
R INETT A RERE (Ciln) OF
Mz 5. COAMIBAIRLAAL Sty ¥
F VIS EEREICIZITETTH 5.

(2) DITOBBERD DB, BHBRTH25Hl &

ARG SDDOAHMERD B, FEHRIIC X

FEHRIDSREE S HERER D 5.

© BAREHELORY v v 54 V.

@ (DTFAIL 2mcRiRd 2 Edaiiok
A, FrRZzhi 3P TIRET 38R
EfBm (SH), ¥/<RR 1M

® FEFROREEH 3 2 EBOIENTRE, ¢
733 Lpinch % 7z idswell axis

3) PILosERE2ZF LA Ry b ETHEL,
% DEEFHTDR Y v 7HANERD 5. ODOHFE
i, BEAY v THMSKRD Sh3, QOBE,
(1)t L 72 CEID33#: (intersection lineation)
R, ThEERT S CHEDOLARMBRY » 7
HhE1E5. QDA ThEBERTSCHLE.
DAHERBPBRAY » FHEEL B,

IEBNAKAE (1990) BFFAHEHDO X 5 vV alc
BV, X9 540 OBEFREEBEm O KR
ST A ERH TV S,

Fa—T Vw7 AEGEDES l3floor thrust&
roof thrustDZZEDHE %= A F L4 % b ET
KHB., Fhoid, F—XEET M8 & floor
thrust & 7213 roof thrust & DAHREKD, Fh
LHEAZT BHMMBRY v THEICE B,
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Vb oBickEy— 7%, difimP et s
fiEske 5D EEERIC LT, AEMEROEME IR
CTHEEROIEFZER L, B0 7rs vy
FHIES EOMIEERE L TRhuUL X\,

3574 7 v 7k OZIERHE QAT P ERAE D
fthfEoFav<mroBonicR—yvray
DR EM S, A5 v Y adhdDblock-in-matrix
fabricid, Z5H;OHEBPIPIHABRR IC B\ THIE A8
BRI ORI & N7 REME DS O (BYRNE,
1984; MOORE et al., 1986; FisHER & BYRNE,
1987; BEHRMAN et al., 1988 ; 75 &). BHED
LI ICABEFNCIEZ DR, FOROMNIMEERIC
RS RIEHLD « KT ERIC K 2B K X738
BLEZTVWE5bDEEZ SN 5B. block-in-
matrix fabric DR, B2 I3HE H330° #2
BEOMEBTHE UM TH-c & LTH, K
iR Ehic & LTHIELcEo R Y v 7 HbLi
i3, FIERIEEHARTS® LToEMDEE LIE
Cisw, 20T, HESEEFNCIEZI13E o
EBRZERDIEL 85, ERICEEOERISED
BEEOBRRETH UETh2Md 5 T & I3RE
BOT, PEOBEVWEREIC LIGERELLTVL
03, —BIOKER L THBERFFELTA S
DOYB—DDFIFEEEZI NS, Fa—-TL v s R
WKOWTHRBKTH 5.

WL THESh R Y v THRIIOWT
IR ERRAT T 29 51203, Srmsr /N
JERRAT EIERR IS, TX 572108 < OREA TR
NIcZBOT— ¥ 2tk S ENH B, T
DER, fE EWrER kb B lateral ramp
back thrust X EBEZX 35X Y » 7 HOE. N
EICHbABLTHBAMVELHAS. BEHTOF—
2 IR - 1B HITE, B ORI hS B
KRTEXITVWOT, BRE257-VTEREQ
PP IC B DK R Y » AN OFI% AT
WBZEITEE, Tho%5F BB OHIBOE
MEABTEEICE-T, BEFI =272 &
DR ETERRNTEXELDICN S,

AATEXS 212 TDRY v THEORHT

FRALMEESROREREE
FRALEEE O KH) il (BRH ) &
ivﬁmm&%miﬁﬁ(ﬁmﬂﬁ)mﬁﬁgé
& AR~ TR EE=R0oXEERH) &
BAsvya2EKeTrHET BELIDOREE
(349 3000m i2ET 5 (T « 558, £5). <o
* 5 ¥ ¥ 2D block-in-matrix fabric 8 &
HYPREDO F 2 —F Ly 7 2WEE, ZhoxH
WX S5 v Y IERREED XY w R OEric o
WTid KaNo et al. (19D TH LI BN Nz,
ZOFRERELT, IBIHERMBIcLE2) v 7
FHRLIT I ERET O E & v 2 2R 9 B 15 f500]
WOELET S, HrxOBHETOHAKREE, Co
MR O RhEhd 5\ 3B R EOZE KT E L,
Hijg D—EERNE 4~ O FEEA D EN] % $HE #h TE]

L
R
o~
~
L
>

~

-

A
N
L(l\

)

Fig. 4. Slip-direction of the melange in the
Inui Group (Kano et al., 1991; this study)
and the motion of the Pacific Plate relative
to the Eurasian Plate during the latest
Cretaceous to Paleocene (ENGEBRETSON et al.,
1985; MaruvaMA & SiNo, 1986). (Modified from
HavasHiDA et al. (1988)) MTL: Median Tecto-
nic Line.
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Xk, To—MENEEE U THEEKYE
WRITHIERITE -7z, TOER, XY v 7AN
BREOHEOFEREREL TS &, BAH MR
TIZFDOEMICHT L THI60°, SIS T I34955°
Yt Eb IR L, EANDE L&Y X ER
Liz. Z2LTC2O*5 v Yald, AECERED
SHEE=LMIcBI S5 —5 v 77 L — Mot
TERKEFET L — b OLERIDILAIAS (ENGEBR-
ETSON et al., 1985; MARUYAMA & SENO, 1986;
HAYASHIDA et al., 1988)% i L TR E i
FIbP=w I AT aTHBEERRENI. T
DFERIZ Fig. 4 D& iIcF LH oM 5.
SHHIRORXEERH IOV, 5l HEVWTHA
T o R, X SRBHIBRTR Y v FHD
F—yhEmaEhsi (Fig.5). ZhicEo0nT
gilEl (KaNo et al., 1991) &Rk OHIE 21T -
tz. ZOERBONILRY v THAMOEHHEIZ
S7+10° E %5% (Fig.5). L7d->TRHiERL
fe—iERD & ORIESARE IR 63" ITEIEE 1S,

BER I LIhERER D /IMATE e .

BB LR R 3 B/ IMAEE O/ IMRE (B
3, 1987) i3, B8R E UIIEA/E Eblock-in-matrix
fabricCH#MS I oNd x5 vV 2FKET S
HWETHs. Co/MUBIILAIICSmT 2EARE
Ltz —E5 A4 FEX DS Campanian® 23
JWE &, milichmd sbe, BatFHkeEds
HE=R~THPFHOMEESEEc BRI EN5.
G o MLABER L TWEWL, FBEHCHMmL
ARG icHYd 2WERHOEHE LR (EiIED,
1989 ; SfHIEA, 1991), BXUWA+HIcET
BREERIAIE D S AT, A RFALHORE
BRI sh s, & i O/MRIE IR
BICES, BERKEPRONEV. Tho Dk
o, REBROPTOEEMICOHT 1S
(FT/ « 575 (1991) oREIIE) okt 5.
72721, WaTaNaBe & Iima (1989) 13, TO
/MRIEZE & AR T A3t o{bazEd
gL Ao E A LpFH & LT
W3,

OGAwA et al. (1988) 1, T OHUFH D block-

in-matrix fabric (3 L v X¥EERICES 5 7 b
Zw I LV REBRLTWS, LELEES, £
DR N ES O E XD THEULTWS
(#z& %13 Plate 2C). LiztsoT, KBEHOD
BAERBICEDORPNRITF I b =w I A5 Va
DEHEREDSK E L. INMRIE D SIS O B8
MNEBIZBFAHERYY v Fw v 7 & 22HIRD
BHETEONEZX Y v THA, BXUKEBREEE
2L FAEBHEERTR 1D Y v THALEZ
DEEHER % Fig. 6 1R L, K BAMIKOH
BO—ikERIE NG ETH 5. F— I REIRE
BRI~ TDis v, KERE EERICEHT
NS v ZAERTHOBEL V., TEDL, b
LAEERBEREOMHAIELWET S E, i
OB DER ZR—AFICIE S X D KElizX &
g, BIERIAEDORY v THRERT T &I
3, ZOTLRMEFHHEOEREESTER L 12
DOFRA » BEmUORBED 7 + v ¥ <7+
FRATPE - 7z [OlExEE (MATSuDA, 1978; 73 &)
DEELZEMITE T LTSS,

HMEEBDHEE - #P9E

FUNBER I IS ERRRERR 2 A T, EEREERR
ORISR & HE=ROMMEIATH LTS (5
FHidp, 1982; 5 L), T h SHEHIC T block-
in-matrix fabric TS ohd A5 vV aMn
FELTWS., 0 BIEEER, REREHED
ZRRAER 2%, HITEBTOREMNIERICX -
TERENTABELE T2 —T vy 7 2E: D
SEEZZ ONTWS (NEEDHAM & MACKENZIE,
1988; MACKENZIE et al., 1987). HEI&fE, #HFY
BRD A 5 v Y2 IR LIE L
FB» 5>h 5 (Plate 3, 4). i LABREEICH
N3 &, WEE SERIERORET, BEENS
BEBIC % » CORBEMATTV DT, BREHTOR
BIBREE IS\, NEEDHAM & MACKENZIE
(1988) I & 'MACKENZIE et al. (1987) (248
~HREE OB OBIEICE O %, HEE I
Pade SEFRICED S B LR D+ v X % & O
%3t & Lz, —7%, CHARVET et al.(1990)
EENBE OB OBERICE S X, MIHOE
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Fig. 5. Slip-direction of the melange in the Inui Group in the Keta area. Great circles in stereo net
(Lower hemispher projection) show attitude of C-surfaces (* bedding surfaces). Arrows indicate
slip-directions of the hangingwalls of C-surfaces relative to the footwalls. Intersecting points of
great circle and arrow axis provide attitudes of slip line. Slip-directions after the strike and tiltingc
orrections of C-surfaces (stars on the peripheries of stereo nets) are summarized on a rose diagram

on the lower-right which is fringed by thick lines. Shaded area in the diagram alsorepresents arose
diagram which are smoothed using 10° moving window. n=number of data points.
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EPhyllitic rocks

Melange facies . N - idt’

g Greenstone (/, \J - - ) A ) \ sr::lelft}ét/i\
Sandstone . (. \ ( ey

Alternating beds of ; .

sandstone and mudstone
68 points
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Fig. 6. Geological sketch map and slip-direction of the melange in the Kobushi Formation of the

Kobotoke Group in the southern Kanto Mountains. Symbols in stereo nets as in Fig. 5. Schmidt’s

net on the upper right showing attitude of C-surfaces (bedding surfaces). Rose diagram on the lower
right showing the slip-direction after the strike and tilting corrections of C-surfaces.
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Fig. 7. Geological sketch map (A: simplified from Imar et al. (1982), B: compiled from OkuMURA
et al. (1985), OkumurA & Teraoka (1988) and TErAoOKA et al. (1990)) and slip-directions of the
melanges in the Makimine and Mikado Formations in eastern Kyushu. N.T.L: Nobeoka Tectonic
Line. Symbols in stereo nets as in Fig. 5.
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Plate 1 Block-in-matrix fabrics in melange (1).
Arrows are parallel to the C-surfaces and show the sense of shear in the planes of the
photographs. S: S-surface, R1: R1 Riedel shear

A: Photomicrograph (open nicol) showing the feature of stratal disruption by R1 Riedel shears
and C-surfaces. (The Inui Group near Nagashima, Akaishi) (section cut parallel to the

lineation and perpendicular to the scaly cleavage)
B: SEM-micrograph showing the S-C structure.
(The Inui Group near Ishikiri, Akaishi) (section cut parallel to the lineation and perpendi-

cular to the scaly cleavage)

C: Asymmetrical sandstone clast in mudstone matrix. (The Inui Group at Yokosawa, Akaishi)
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Plate 2 Block-in-matrix fabrics in melange (2).

Arrows are parallel to the C-surfaces and show the sense of shear in the planes of the

photographs. S: S-surface, R1: R1 Riedel shear.

A: Asymmetrical sandstone clasts in mudstone matrix. (The Inui Group at the Kurishiro

River, Akaishi)

B: Asymmetrical santostone clasts and S-C structure.

(The Inui Group near Sawama, Akaishi)

C: Many asymmetrical clasts of sandstone. (The Kobushi Formation near Fukashiro, Kanto)
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Plate 3 Block-in-matrix fabrics in melange (3).
Arrows are parallel to the C-surfaces and show the sense of shear in the planes of the
photographs. S: S-surface, R1: R1 Riedel shear.

A: Well developed S-C structure with many asymmetrical clasts of sandstone. (The Mugi
Unit at Nada, Shikoku)

B: Well developed S-C structure with many asymmetrical clasts of sandstone. (The Mikado
Formation near Aradani, Kyushu)

C: Well developed S-C structure with many asymmetrical clasts of sandstone and disrupted
quartz veins. (The Mikado Formation near Sawatari, Kyushu)
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Plate 4 Block-in-matrix fabrics in melange (4).
Arrows are parallel to the C-surfaces and show the sense of shear in the planes of the

photographs. S: S-surface.

A: Well developed S-C structure with many asymmetrical clasts of sandstone and disrupted

quartz veins. (The Makimine Formation at Tsurumisaki, Kyushu)

B: Well developed S-C structure with many asymmetrical clasts of sandstone. (The Kodiak

Formation in the seaward belt at Monashka Bay, Kodiak)
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Plate 5 Duplex structures on mesoscopic scales.
Arrows are parallel to the roof- and floor-thrusts and show the sense of shear in the
planes of the photographs.

A: Duplex structure in the Inui Group near Nagashima, Akaishi.

B: Duplex structure in the Inui Group near Senzu, Akaishi.

C: Duplex structure in the Makimine Formation near Kijino, Kyushu.

D: Duplex structure in the Ghost Rocks Formation near Pasagshak Point, Kodiak.
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