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Analysis of mesoscopic deformation structures in mélange with special
respect to the stages of syn- and post- sedimentation
—A case study in the Southern Chichibu Terrane in eastern Shikokuw, Southwest Japan—
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R, s h, IVEC®RT 3 & 3, shear fracture i2 & % asymmetric boudinage, ductile
shear tail ®#% % sigmoidal block F2#H L ET T3 (FE3Hdg ., Uik ZoMmBEELEI
bleo THBIZREET A2 TIEERL, A—MRECGIKARERR YO L3I, HRER,S
BRELTEE, AEORBERICIETHBICH T 2EBHN0H - EROAIE I, Bifeg
NIERSy (S) 25 “IBH” L L TR T80, URMEIOEHEE2ED Tns (B3R, &BV),
ZOIETTHT ‘BBl i, BREBEUDOREEREFE L LT, REUmUTOF v -+, EKE, &
B, LEE, WE, BHOERRBIUVER»OBREH, BRlOMBEESCO A7 Y 2 LENT
%, MEFEAOERBLEESRC L > TE S, FHRS/NEEC L > THEER O T EED
BErEsEh3,

HEAGAD A S Y BE 522 3 EERIKE (Point A-3) B L UEE (Point A-113) »5EHA
FHCRTEI O BB B R 2 EE T 5, ductile shear tail © % 2 BetE¥EIKE (Points A-114, A7) # 5
bAOMETHBEELYET S (B 1R,

B1HR BEHATCY2 E0EHRLLBEERY A,
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Pseudodictyomitra carpatica <
Pseudodictyomitra vestalensis
Pseudodictyomitra pentacolaensis
Pseudodictyomitra lodogaensis
Pseudodictyomitra depressa
Pseudodictyomitra leptoconica
Pseudodictyomitra lilyae
Archaeodictyomitra simplex o
Archaeodictyomitra pseudoscalaris C
Archaeodictyomitra vulgaris
Archaeodiciyomitra patricki
Thanarla? praeveneta
Thanarla? conica
Thanarla? elegantissima
Thanarla? pulchra
Amphipyndax sp.
Holocryptocanium barbui
Holocryptocanium geysersensis
Holocryptocanium japonicum
Xitus spineus o
Xitus spicularius <
Ristola boesii
Mirifusus baileyi <
Dictyomitra puga
Dictyomitra cf. puga of Schaaf
Dictyomitra nuda
| Obesacapsula rotunda
Stichocapsa cribata
Acaeniotyle umbilicata
Alievium helenae
Foremanelta diamphidia
Angulobracchia? portmanni
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WEEBE 7V y va HoWEREEEN KD, THREEREE, THELSEPEE, LI
WEESTRBICRATE 2,

THHEESERE [ EEH10m~ 1 m OBRDEF» Sk, EEA ST 2 THIE SEEls
L <, pinch-and-swell, boundinage #H L, u—%t v ¥4 MROIFEHET 2,

PEHERAERER  BEllo~1 m ORER L HEaOWEE L BEET 4/, BE T
WEBEZRET 2, BEB TEWI groove cast 2% 3, BEREARBH I GBHROHELTLEI
BAU 7-JEsintE o/ Bl 2 BT 2 OB R e 21E», EEiZpinch- and- swell, boudinage,
pull apart EOEREE T2, Lhlicms-> TEEOESWLIIES T 5,

TEHEESARE  TRESESREBO LE» o EOBESY L, LEWEEREE BT
b, BN EERE-EAbL, LERIRIEERSR (rip- up- clasts) CEOLEBHERNME L 45, T
EIIHEL~0mD REAOZ WIHEEREEL» R4, BRI E - v ANRES 2+
WERRAEEIL 2 R— v 2 > (inclined convolute lamination : £ 3 i, j) & X VBt
CE3EK) MREETL, PHEABEOREL-HEWE»SK2 (B3R, fER0 LAz
amalgamation D NS E YL 2, EEHOMRNDE C IFHBERAR L RCRF20~40mDF
REAHENEERTED (B 4X), Postma et al. (1988} 2 EB BB L THeMICLIE
FEEILRHTOEMER (inertia flow) W L2HBEMEE LI oN b, ThEDORKERDEAIR, K
WRRAHEHECO AT P 2 BRICETTIR|LLTEETH D,

WEEC

REBOAZ7 Y aThY, AKE, Fy—1, &KE, BE, BEOERLERED, BKE
BIZRARE 100m m s, S k-Tit, TheOBEOERPNEEL THBEEERRT (B3
B, WEEB CHEAHELCLHMOBAWMTET 2 (B4H), HBECD AT > J 2 THiEH
WA BRI MREC Y OREEEAFEL L TEY, B v J =27y a it X 5HEALLEF—

H4E HEFEBCERORAT v+,
Is ; B BE R OXBRE R c IR EE () B Eh 2 GREM. ms I HEGECORER A 7 > ¥ =,
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LPRHEE (B3 m) 2, A7 7RO AL (contortion fold of slump facies, %5 3
N FOEMBIESH N 5, HIKERS L UBHERICIZY 7V — S X i3 (jigsaw- puzzle struc-
ture, 3o, p} BRH SR B (LAE, HABIV), BEECZREIMCT : FE0EREESE -
Tnd,

MEEC EMOBEE 2K TR (Point C-112) 55, HMEHA L M0 SECITIIO i
BUETD (B1R), HKENBLUF vr— rER»5 1, M) 7 2RP~BBEOME S22 8
YEBETL, I0XIK, YHMEAISENABRERE I UF v — M ERE, EEORYES
CIHBEFEA~DOVThE ) b <, $LEEORE L OBFRESNED ALV Ehd,
BLidREL 200 - BETERINAEOERTH S,

HEED

7Yy v 2 HOWEREEE» S, THRBAESEE L IR EEFREBCRATE 2,
B C /DEMRTLCE, 2ERO/NEBHEET 2, WBERC AT Y 20REED LiciE
FDOREREE B EEERERTER 2, THRSEZEBEICE, HEECOAT Y Yak
FAETEE30cmdD Vv > ARMEEYHRET 2, THREEDEBORE S S IEEA, C AR
DHEERLATHOBEENENET 2 (B1H).,

V. HHME - TG BBHOF6E - ERHO £ 2

BHERCREET 2HREES L UERRECc WAL, BE - Tk, EBHO+ 2
ROV EOREICDWITEET 5,

AL ARME R 00 B3 0 B R R B

LHHUR TId, HEFADRERC, NTOWS0—80°S AAT, 0.5— 1 m OB %45 8 m o
BRI D D, AEIERICHS T 2, COBBRFRRER DS — 2 20, RS S o
s, BLYHLOLARBEROEEERTLOL WL 3, JOBREEIIONG+RECRE
G 50m 1T 7z o T, 2Bl E B FEOBE S T, I 50m Kbl >T, D—EY 514 M
BRETZ,

HEEA

Ductile shear tail ® % % sigmoidal block : BB HOEBEEEIKES L FEEERCE, EH
T W ST BYMT SRR 0 A E) i E UF 72 ductile shear tail 03 5 sigmoidal B EHMRE L B s OF
IEdA, ES5H), ZhiZBEBEIG B TORENENEOEEIZEEE D, boudin O stretching %
#3527 4 VS L U boudin b LB back- tilting 2k - THER AL EHEZ LR T
% (Malavieille, 1987 : Needham, 1987) ., :EBIOFIHAD B OER Fi% IEBICRTHOTHD,
e - BIKEO LR I EEm BT RIE L, T RRT 2 ETHEENLHO R
RS N7 K B OFENFR boudin LASEITL T b, YIS TRHEIMdg RS X3, T
TOERBE UARAOIENRE 2R L TE Y, shear tail ®F M & boudin &5 £ H ¥ back- tilting
He, BEEEEHEINL L AOBMEMCAC L 2ER M TE 3,

FEITEIMEIE (en &chelon shear fractures) ! ES5HICRT L 5 CHIBEBRAD AT vV o BH
IZSEE D 5 V3B O—MERIC TR EMERDOSEBICREEL, Jhc L T20HROER
ETXb 2 ERTONKENE (R SETIEMN SE0afMRTRONS, ZOBTHER
Gamond (1987} 3R L 72 & 312, ETFEBHC BT 2 G5B THKMEINE (RS/LL), »2widE
ThERH BT 2 GRTHRENE (RS/RL) hOowFhdsThb, L I3 TLiRO sigmoidal
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£ HEEA XS 9 o ST 5 MNEH.
Rl : BT %iEliLE (Riedel shear fracture), BTN ¥ ZAOVEFY 2RL, 7w 2L 1-HE (s) OF
MERHL T35, D HEO—REMC TSR (ZBMy THR, T BHET 5 RIAICSET
5 BPEEREIC 2382 33 7 2 BN TE,

block DRSS, YA 5 v P 2 OEBRER T L A0EMEMc L2 2 Lo 5 TH S, L
TebioT, ZORMETHER, MHZEORS/LL ThaZ iz, HB5 I e M =T A B 3:47p) U
WSO EEM S 7 OHETH Y, HCERTTHET 2 WHENRE (R) 3ERAHAI T
& % Riedel shear fractures TH % Z L B ETE 5, L0 HE 3 E 2 OIENF: boudin 2R+ 2
HEATHRTEINE b FROMETH 2, 728D &5 RIFOD “bridge” REMIGTBICH2 2 Lh s,
NW HROENEH D BMERC ISz BT 2@ E2 50 3,

EREROPE R NS BEE BI3MheRET LI, HEEAXS VY2 hoE S
DLET (FEdL) BT 2E2EIROENERE Tw 3 bhdb s, BEEE, BTHRe<
Rond, frzhnsis (S) » "BEH" L LTR-TEY, HERCOAS VY2 LA
DEHERT, ZOZ L5, WEHMEORERELENZ, 7712 "block in matrix”® fabric 3R &
Tl I L@ nTHS, 28 ZOEBERITIE, B L 2EEREZ > Tk,

HREB

HE L7223 > )V —+ F 2+ (inlined convolute lamination) : B3 i « j wFRT X Az, &
eyt MR SRS S I FE—EARENCEEL T TE oY B — RS 8 FRRET 2,
YR — 7 FIERY ORIL, BEAROYEL FERER TEFMNICIEZ S LT
TR S, penecontemporaneous #iEiZBT 5 L S Tvs3 (Maitman, 1981), = #IXSEBE
®, RERORBTOBEEC L33 EL— 7 3 7 BR EERC, ERUOKME LS BHH
BOBHEEMEELTCTERLERTHY, TR LEMONARIL»SETH -7,

JE[##R A (intraformational folding) : 3Kk T T L5310, ETARH2DEBORIE W 3
BEC LT, BEFCH -1 HOREREEBNVEFONT, BEELALBU-BlhaE U2
Aohd, HEDEBOAAIIE» B TH -,

B (cross bedding) 1 F 3 ¢ WWRT & 510, LA EHTE ROBEE 12, SEE
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WEET S, REEEEBORESE~10mT, B & 60cmbl_t, MEHIA20°FT D foresets 2T 5.,
EE&8i2 i3 amalgamation OO ENEL 5, ¢ < ETORBRE, BB groove cast,
NFrdpnh, BENEY -5 MEATH S, Hein & Walker (1982) ® Walker (1984)
WKL THRRICPHREORBENEET 27 — U5 4 MESERE X2 T W 3, Foresets DIER S5
MICETTE, BB e» sE TN,

IOXICHEBRBDO 7Y v v 2 HEBORBYWOHE AAL & CC YROME TORBYOE
TREH 5V IEREFHRORBOAMAIE, WiFhbithsBEThofc b EL N5, L BHEEB
BERRO 7V v v 2 WERBPAOEWRIC L 2AKREROBEAGE 4 i, HEECOAT >V a
BHROSRRT L LTESLEIENTES,

MR C

AP z2varick 2MEE L7 F— LM% (inclined dome caused by mud- injection) :
M miRT &5z, LUuOMBEEREY BE) LT, THOEEHBY s SR EE L
PR —ARBET S, F—A0BSR2 mT, CEISMC—ESE Jteom) Wi, DRE
RV OB DTHOHEEAAL RSN S, T4 flame structure & FBEIZ & B O %
BARDOHEEIZ L > TELRRBED S 7 EH, HBEXCOWEREICL-T, DETFoRIEE
WEUHELHAlS I L, MEIOARE, F—s0EEAACETE, kol Thot, 20
WiEi, WEEDB,  CHEALSHEMEMBERCL 2 Z L2, HEGBOMBH I X2 HHME &5
TAHEIENS, METANOHEESKE LTEL2 22 LM TE 3, A0SR, B LUK
NEOFERFHEIBTO R —LREBARGOREER - LTH51 25 (Brun, 1983 ; Choukroune
et al, 1987),

ATF 7EOEEAAEN (contortion fold of slump facies) : B 3En R+ L 50, HEE
CoAZyYaTHcHEEL, ILE»EE~OHEI®5RT,

97wV VHEE (Jigsaw- puzzle structure) | AW TIE, A S 2 Y abOEBICY Sy —8R
MRBOLZ EDEROMOEENESEEL, ENnEICE-> TRES 2 W I3EKE O EY
BHEATZ > THEDTONZEL Y7 Y AN LS, MBHRC AT Ya b
Bt h2REI mUTORKENR, WERICE Bohs, 20 L 5 BRI, BEHE—5
(BE) MBEARETTOEAOBERBIZL o TEL 23R Twa 2 ens, MEKCDAF >
Va kBT bak . HEY, BB AEHE-& (BY) MATT CHERICER L 74
BEELOND, VIV ANVEENTELDR, #ERCOAT VY a2t AR E L THER
BLIZHKBILI:EETHITRERE LD A58, L HBYRBLTSI»o@EL Tni-tEion
HAKBCHENC IO LS 2HEPREET 20, AKARSENMUETC ELORGET e H - 12
LRZTIWERTHEA I,

mA+R#

LEBERERNONAF+REF N, 7V vy o HORESRESEEBSSFLTED, BE
20~30m OEEBEBEBERET 5, WEHRHEEBCE, BEOEAKX LZHRBERE Zhicf#E>
WEMEREr E 3B Db) LWAEBED pinch- and- swell (3 c) pEBCESNE, NHEIRE
eI ER T, EEE A THE (E3Na),

V. BERBEOHRNERT L HURBEHE A 72 0WMBRICAET »EE
BOWEREO 2 ME ISR, PRAER - ERBERRO X O KBRTE 3,



Fof BAOAT Y ORREER - DS L BEAE - B8O - R B L URRER.

FHEE | hEATHEE & ®EhAm - BBt R FER 2t - PR Erkin
L
I brecciation C leeper to mHE—a (BY) MBKE | “FH"
;TS jigsaw-puzzie structure shal lower AR LEE O
] “mud diapiriss”
B oW
i)
B zrading
BB | cross bedding B, D N to S turbidity current =E
JE | groove cast submarine fan JERK
% | amalzamation
B | rip-up-clasts of shale
channei structure
” channei structure \
WO pinch-and-swel | B, D N to S REE, SARBTO FEIR
M | HE | boudinage BT DRy
B E pul1-apart ST~
» g% || inclined convolute lamination slump
27 & intraformatiomal folding
| fragmentation-brecciation
iT{ mixing of chert, )imestone BRRETO _
and greensione blocks A {part) N to S R, ’é&’ﬁﬂ)gk FRIBER
g1 § inclined dome caused by C or L kA LA
mud-injection NE to SW NI RRE Y
contortion fold of slump facies ol istostrome
S en echelon shear fractures .
% g bedding parallel shear fractures A E-W trending SHETTD RO
H & asymsetric boudinage lefi lateral sense [k - ElESHETHO “IRER”
= B caused by shear fractures AAME (HHRED ©
B B titting of block R £HiE
S 3 sigmoidal block

with ductile shear tails

Ml — @ £ 08 B A O rh QRMF RO T IHBHO T A £ 7

Ehd

fiahCod B B4 iR

Sort
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MEEKA CEEE AT Y223 REEBOMEERNC £ %R, & BB £ 5T
Wik Ei g, sigmoidal block, FENINT “RABEE" O,

HEED Ik sE~ORERREYMHREC L 28BE - /N Fr AR RS 7 ) vy v a RNEBOE
e, dbe SEAORIECE D REREHERY OB e L B L2 0 KL+ 7 2 F ORI,

WEHC : 7)) vy aBEE MEEB) EAodtd 3 viddiEs o OREEIARO M, %
NICEED 25 » 7HOBEZALEH, B4 vV orvaricl 2EELEF—AEEOER. Ih
CETTLERCB I 2EHE—F (&) BEAET TORKE, WEROWR e BOEAI L
27— A NAEE DR

WEEA~DIZT—EOBEL LT LUK TES 2 Led, D EOmERSHERES - FEEC
BT, FALORETLAHEE, BEAESLVWIESHOL A, BRIEFFEHELT, HES
NS 2 LIRS, BRSEEBLTALL, B2ROLIKXR DS,

BREFECREL T, B RS, [HHEREE] ALY, IHCRARERFE, &E
EHERFERE P ERT 5, MEEERRTS o0, BB L HRETE EH 20k RE
F — & — OMBERER) CHEILTEL2A I ENTESL,

HEBRREODEARERIT L LTERBRICL 20 THD, MEEBO EHIZABESEF %
By, amalgamation &/ F » AVEES I UMBEORB KRB LLBETH 2 I Lo, KB
HHAVE TE0IC 817 % submarine fan BEEESEE T E 5, EHOMEAMEIE» S TH 72,

BERGETROERMCIE 2 D0BEHH S, VED2RMEEB - DO 7 ) v ¥ 2 BFBICEHEE
Lo v E— T 2 DBEEE, pull apart EORETH L., IRIFHEIR~FER
SAGREET O/ N B OWIR &, R ORE K D WESHENC X5 A7 > THOBEKR TS
n, BBoFHRIL» 5B TH - 72,

b3 0 EDOHRETTOERARIR, HERAOTENEREECHEFECOERMEICRS X
512, REER~OHRKES «Fr— 1« BOAERZT LT 2HBORMEEROBATHAEZILS,
+hbbt, BEEEBRAOLTARBEEMOBESZviE, 7Yy ¥ 2 MEFB EAOIHHPEEH
FTROBECLEZA VA PR L0 —LAOERSHES NS, FOBBAMII» SRR UILREY
SElETHo T,

BB OEENE, HEHFACRSNZ X510, SBYKE L  CRTENIANEHOREL 2
iz & B 3EXH boudin, sigmoidal block ORI & - TEHETT & 1 2 B EO A 3 H BBTHT
BETHY, BOOSMEFERC O ED T, HBOIK - BENETL 225 2B TOER
rEIHND, L, MEEERESHBCBEL CEELSETL TV I b, BE5 <,
BELBREESOMEES L BORREN 2 HE L - BESCEELLEETHY, XREEH
Wh 7T 4 VKRS D SN L s, WREEARFOESIC S - THRA S W HEFOE
WeB2EHETOERBETH I EENE LIRS,

IS OHERES B X ORI O AR ATL T, "HERE T b, BERShARA
OMEEBRE & D OERBHEE LT, HERCOAFZ Y adhoRKERCRONEY 7Y —°
ZNBERER L EHE—E (RE) BEAETCOEENHES N, TRRRSATEY XL
HERT2LDEELIOHND,

IOEBE, VEDORAELT, BRLENEHOEMEEORREFVERELTAS &, H
TATHIHA LS, BEHIBROBCBEEEHIRBZ 5 {, kb om EHe 7/ BEAIME TERIC K1} % sub-
marine fan OB TH D, JLFH» &3, HEPWELFE LT, #EEB, DOILBHRPHEEA
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rCOAV AR ba—ssHEEnT, 20K, HIEERD R B OIL EACRHRECS
(BEAE) O, MBECHEIALETEICH S thurust sheet DEE) & L THEH D TR, H
EEAOAT VY 20OHEEREECRA LYK, EHAAER T AOBMENEE E LT
LIEEIL 72, FOEFGERS, YIS TOMEREERE L THE L LEEENL S,

EXICEH (1987 ZNEFFRIEBEFCOMT 2 A7 Y2 OEBREN L, SREENT
LHBOERBRE 2R L, YHHOFERBEREERECEAL T, v JAIMLEOF v — + -
GIRESHERIED S, ¥ 7P~ WO ERVBYERG BT L 2 L2, 2
T ORERSEERE, 1) MEREEMEDELR, 2) ATV aOmA~QEEE, 3) dth
POOBEL, 2EETLE, BREEHECEE S “BHE/IIEE" o LR 24 QI5EE £ AT
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Abstract

In this study, the term “"mélange” is used as describing several muddy matrical rocks that are characterized
by a chaotic, relatively disturved, block in matrix” fabric.

To find a clue to clarify the origin and the mechanism of the mélanges in the Southern Chichibu Terrane in
Southwest Japan, the author examined the analyses of the mesoscopic deformation structures of mélanges
at Warabiishi coast in eastern end of Shikoku, where widely crops out the Early Cretaceous succession
including muddy chaotic rocks with many blocks of limestone, chert and greenstone. The results can be
summarized as follows.

1. The deformation stages of the Warabiishi mélange is subdivided.into three stages. 1) The first stage
characterized by rupturing of limestone blocks to form jigsaw-puzzle structure under the condition of high
confining- and high pore water- pressures possibly caused hy mud-diapirism before the succession of the
Warabiishi Unit formed. 2) The second stage is the syn-sedimentary deformations which occur mixing by
grabity flows and slidings of non- and semi- consolidated deposits along the lower continental slope to form
olistostromes and slump deposits with turbidites. 3) The third stage is the formation of shear structus such
as right-stepping en é&chelon shear fractures (Riedel shear fractures with compressive bridges} and
clockwise-back-tilted sigmoidal blocks with ductile shear tails by E-W trending left-lateral simple shearing
on condition that the sediments are relatively dewatered and consolidated after the sedimentation of the
Warabiishi unit has finished.

2. Based on the sedimentary structures and facies analyses, Warabiishi area of the Southern Chichibu
Terrane in Early Cretaceous age is situated in southward inclined lower continental slope with submarie
fans where the sediments are supplied by sediment gravity flows as such turbidites and olistostromes partly
originated in mud-diapears.

3. The faults controling the formation of southward facing imbricate structure of the Southern Chichibu
Terrane moved not only as thrusts but also as E-W trending left-lateral simple shearig faults according to
the presence of the above Riedel shear fractures and sigmoidal blocks of the third stage in the Warabiishi
mélange along the Butsuzo Tectonic Line.

4. The above- mentioned tectonic features in addition to the southward younging of the mélanges age in the
Southern Chichibu Terrane are concordant phenomena with the accretional zone settigs of active conver-
gent margin of the plate tectonics model.





