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Fig. 1 Geotectonic division of the Shimanto Terrane in Kyushu.

Left: Major tectenostratigraphic divisions. 1-3, Early Cretaceous to Early
Paleogene subduction complexes. 1, Morotsuka Group; 2, Kitagawa Group; 3,
Hyuga Group; 4, Nichinan Gorup. Dotted: Miyazaki Group. Black: Felsic
igneous rocks. U-YTL: Usuki-Yatsushiro Tectonic Line, BTL: Butuzo
Tectonic Line, FT: Furue Thrust, NT: Nobeoka Thrust, AF: Aya Fault.
Right: Stratigraphy of the Shimanto Terrane in Kyushu. Arrows indicate the
replacement of age-known accreted oceanic rocks (rhombic), and olistoliths
(ellipse) . Stratigraphy of forearc fegion off-Hyuga is adapted from Okuda et
al. (1979).
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Fig. 2 Skethes showing two types of accretion-induced deformations.
Transposed structures in the Melange Units of the Morotsuka (A) and
Kitagawa Groups(R). Shear folds in the Lower Flysch Units of the Kitagawa
(C) and Hyuga Groups(D). Note the different type of sandstone lenses in two
cross-sections; thomboidal shear lenses and extensional boudinages, perpen-
dicular and parallel to b-axis of folds, respectively.
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Fig. 3 Sketches showing some gravity-induced deformations in the upper part of the Lower Flysch
Units.
A-D: Kitagawa Group; C and D: Hyuga Group. Note the co-existance of
rhombic shear lense and extensional boudinage, associated with slump folds
(A,D}, and gravity sliding plane (B). Tilting and disruption of competent
layers hy conjugative listric faults (C). Later tectonic deformations in olisto-
strome , E: flexural-slip folding in the scaly cleaved siate with lenses, E:
flattening of shear lenses, after the emplacement of gravity sliding.

B+ DBEMEBEE D o BUHRTERN (shear folds) W H7z 5,

—fBi, MEOBEBRY = 7o EERL, £< DIBE, Ramsay (1967) @ Class 2i2FE5 ¥ 548
LB TH 2, £12, B7 V7 VY OEOIERTREE & B, back limb g i forelimb W EE<T
£\ (Fig. 2-C.D), & @, BB 2 LAY VEAEEZT I LSS, - THERVR
BT RETS 2 8520 (Fig. 2-C) ,LELHEESERERAL Jev3bH D,

BT 3 (B~ A TR E R, SEOMERE L ELCE D (Fig 4). BRIAR20~40
tﬁcfmaﬁ,bayxﬁ—X@m;Ubkgm(Hgﬁcﬁ&@wﬁwmé<,%E,ﬁﬁu
1m B8z e T A%, iRE - EREE L, T8, 05~01BETH S (Fig 5, ¥—us
4 FPBRLVEBERTEA TREREIEM~1IMER{ES I L MhHh, HELEHEOIKE
@ﬁﬁﬁ%@%héob?VXﬁ—f%ﬁ@%ﬁkﬁ%m%ﬂ®%%mﬁmwg&,ﬂﬁ-xvv
FRMCHART TS »VAIRKE (Fig 1),

BN Ui LSRR B~ D A 7 A + 2 2 ORE Y, ELVIIEOEELET
+. L Lieits, HEEHRESA S HNEZSE 2T, ELO/MEHSS, ZBOHNH
%mﬁkbf—cﬁﬁ®k%ﬁﬁﬁﬁ%o<5:&@ﬁmoit,%o@@ﬂ@ﬁ-ﬁﬁ@%@ﬁ
DI S R P BT & 2380, PRSI EHAN AR T 5,



FLHIPTT -+ DT IR & % DiEHRIE 163

—7, OWEROMEER: L TEESnIAV—FERRLELET2—F44> 547D
Biktleddby, ¥—E54 MbEhTRSEEORFETY. Lo, BRI, TRE
DEVHEEMZLYERRLITT, YATYT v 7 KHET S, BHECHRITREFEL, BED
SR EERES P LT A CRES Tuky (Fig. 2-CD), BHMBHTRAZAMNEESIZED
v, L, —ic, i Toarve—7F >y r SREBOBRERIMSE T, MEETHIVEER
LEEOLTFRTLBEOSN - BRERong, e, AT Y Y22y bDES R, GF
SREIRIGEBANCRET 2 2 i3 nv, BT TR, EREHOSWERBR TCRIAECH->TA
4 FOERLEHETBEDSNE, UL, t/IEH,SHABHA LS RAERNERD,
%E, BEBHDTEMOBENBVREE TR, B, METTERRERFRO 7> 7Yy 2%
FTIEND L, £, —HWOBHMER T IZA L — FEEEFTORET 2HEERSED 1,
Maxwell (1962) DIEFEO L5 12, AEBEBTOREBEBRSTRESNS,

B. &E# - ROABER At/ - HHOMBHETEITE2= v M LI, SLEzEHE2FED
RBESBSHBET 2, 2hoitid, SBREECLIORZ COSKEOENRERYO Z i, TE
DEBHEENA 7 7RBPEEENBI L - TELLEREL, BELELLZLD, s5KEAERE
HOBaTRas Xzl s, BE,AGHERCRRTELIHECLDE T, FWMULBELES
BARATEDSNE, D0, FHR7 Uy a2y b i, MWERAM:LTOAT 7« +HEH

MOROTSUKA GROUP KITAGAWA GROUP HYUGA GROUP
L dip o{ axial sur‘faca F .

o

¥ v 0.0
o* so* 120°

Fig. 4 Fold geometries of the subduction complexes of the Shimanto Terrane in Kyushu. Top:
Attitude of folds. Letters M, and LF indicate the syn-accretionary transpose folds and shear
folds in the Melange and Lower Flysch Units, respectively, and letter UF is the post-ac-
cretionary flexural-slip folds in the Upper Flysch Units. Bottom: Frequence of interlimb angle
of folds in each Unit.
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Fig. 5 Wave length and amplitude of folds in subduction complexes, the Morotsuka (M), Kitagawa
(K), and Huga Groups (H).
Small letters, m, If, uf indicate the transpose folds, shear folds, and flexural-slip folds in the
Melange, Lower Flysch and Upper flysch Units, respectively.
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Fig. 6 Progressive deformations and structural featurees of accreted trench-fill turbidite sequence.
Stage 1: pre-acretionary unconsolidated state (1), stage 2. begining of folding and
tectonic dewatering due to offscraping process, stages 3 and 4: development of shear
folding and lateral shortening of offscraped sediments, stage 5: intense flattening
parallel to axial surface due to increasing of confining pressure.
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Fig. 7 Tectonostratigraphic reconstruction of the Hyuga Group and convergent forearc model.
Top: lithology and stratigraphy of the Melange (1), Upper Flysch Flysch {2), Lo-wer Flysch
Units (lower (3) and upper (4) formations) , and the oceanic sequence(A). Bottom:
Inferred sedimentary and deformationary site of each unit in forearcenvinonments.

& Weiss, 1963). 2% D, 27> P2+« 22w P OEMSMERZ, BECHELZFLDELOLD
W2 —Fr NEOBESESEL S, FHESEE (mean ductility) 2MEA L 2 kR
+2 (Fig. 6),

FEIFAR D DR AR B i FEBR 2 AT 0 A & BUMEETHT TSR & 15 (Smythe, 1971) . 3URTHEERD AR
OFEFEE & T4 XY B ETORBEORIMIfF- T, Ry A #EL ALV — FEAA~ L
7L, XEzfBiET 2L > 2L 08E% (1>K>0) %2 (Ramsay & Huber, 1983), #&phids
ENZFWARETT b 7 v AR — LRl PRE B/ NELE (Ry,) I EEATEAR-PHEZEL (Ryy)
HMEC, FVHEAHLOELOEEE (1>K20) TEREh LHIEN 2% (Fig.6), Toriumi &
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Teruya (1988) i, FLMN—BERIWG - OER - B EIE % TREWMER - F » — b i O B AR R
AW BT 2T, AIMEO10—15km DE S TTETC & 2 RENETEE &G LTz BRI
BRTOF v — PP TRBHCEEBRENTENS, LoLass, ETFT0F +— b btk
B R O REE P OREELT I 13 pressure solusion 25888 & 1, = L2 ERE L 153 CEE
Lo Thr %, pressure solusion D7z iz, EELL iz, ST TR XBAHEOESNERES L Eun
#BH 5, —f, Needham (1987} X AMDEHEHE 2 S LI E# A5 a W, BEr R EE
fTaRitia L > oS RET 2 2 L 2K L7, Zhid Toriumi & Teruya (1988) O R /b A
DRAEMAE EETT S, AF>Va 22y FAOBEL AR, ST EEL &
LD2OORB L > THRIRZ DT, ZORKMEAEIGERN, BEL v F ik
D LEEOHMER L 7 Y AR BRI SN T VB, 220, 5o AF— RO
MELSL, WKL > TRELEHLEBES LD L NFESN S, #o Ty Y 8 & F s -
DRZOBEIEL T Ry HRELL, BTV B WEETT T Eick 3,

MU AR-AMECHES R L TR — 5 OWE, o liRe b DA OE T RE,
SSEMEREHETHROERERZ L oMM T, AT a « 22y | DSBS ILEEN - i
BEBRRGECEENERER T -2 L REEND, 22T, FI L AR AEEEBRLT
FLOSLERS L EREAOSESHEE 23, Zhid, BBEE SERFL 531 A aA
D KRR EFTER DY, HDVEIEEFED S OHESOWTAITH S, Karig (1985)
i, FIEMONTBMILA T A R IZEIMF~FHA 2 EE (Moore, 1978) 2422 2 72012, HINER
BRI — BB 0 AR A D JELERME OO BMETHT 20 & B IS IZ AT R L o 3 L ok
HMi~tERT 2 e E 2, LLads, ZORBREROEGHOEEONE - e CHRTE
EHBITE G, AF v Yo 22w FOMLOELIERR, SEROEEMER RS2 & 8 E 0k
TraefEflahnsd, 220, RS S b 5 22K — ABHADEITIZ, HEOBINC L,
HEMESERT 2R ERE» SHEIC L 2L 22 L O®EHETRA L BERIcE T2 =z
Zohb(Fig. 6),

Bl OREE TITh N (T OS5, HIFHR IR ETCOBTEAT A M L 24
EWO A0 (B2 14X, Seely et al,, 1974; Karig, 1974; Karig & Sharman, 1975 Seely, 19797z ¥)
D&, FINEESTOREMFMOGEESE S 2 ant (Watkins,et al., 1981; Moore et
a,1982), iz, BRWHIRT 2 b2v 2 - A7 VaoBREER L BB E B x s

(Cowan, 1978; 1982; Moore et al,, 1982 : N3 v, 1983; Silver et al., 1985; Sample & Moore,
1987). MUERIEAH (1983) 12, FAMEL 7 7 OSBWE L & e BRI ES T, 20OH
ROWA FHOMERELIBL, $—Y 54 FBEEELAS A b WTOHEEO 1FH, WEEEZ
ﬂ%'ﬁﬁﬁﬁﬁ%%ﬁ@ﬂ5Vyaﬁ%i%%?:»7yﬁfwﬁﬁﬁﬁﬁti6HM%MW%
TEEELL,

FIFE L fThni, EIEEME TER COBBTEEMYET CH SRS NTHBENEOREE
EMER -BRFS €2, ZOTR, WSV — P OWA T BIC ko TEL 2 BN & A 5
OEBEEDT: $1Z, REWRED LR OB 5B - BURTPER 2SRRI HEIT$ 2 (Moore et
al., 1986; Lundberg & Moore, 1986), ¥FEAE T € B ks, HEEY OB AEREIES D,
#ﬁ%@ﬂ%@ﬂk?ﬁ@%ﬁx%xbm;%ﬂ4wfw7ﬁ%&én6ﬁ%5y—ﬁ,HMW%
TS 2FE < HOHEHER A T, BORED - iz, 25 & , BENEREE2L DT 2 by
T AT aBER IR 22,
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g7, BROMAMTE, BLUOBA DS EEHE £ O Lo BBy o Mg £ 5o
EUDHREM L B2 5,

V. ¢4

HEOBmR®S, AMEFHEOR7F 7 gy s a3 7Ly 2 AROIEREZRO L 3z
R TE L, Fig. 7 &, LEER, HEME, ZRHOEN» 5T A i BaERE OISR
L ATImER %R,

(1) FTEZ7YVv¥a«z2zy b RKEFKOWERBORBRE Y — 51 + OFEH 3 HEKNE TE
HTHEH D Ah0e% ) 2, BMBIET &ERETER O 72 i iACR £ 5 BINTRr, 7o~ a
Bk, By 7ORAERY 22, EEME L CEMEREC LD, TROFIERCEE
Y, —H kM eBUOBER S VA A o — L0885,

(2) AZv¥acazy b AELOLARDALSBEERYIEOCINER - & CHEOEHE
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