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Abstract Tectonics of the Sambagawa Belt was first comprehensively studied by Hara et al.(1977),
distinguishing four main tectonic phases (in chronological order): formation of lithologic layering-parallel
schistosity, Nagahama phase of folding with southward vergence associating formation of nappes, Ozu phase of
folding with southward vergence, and Hijikawa phase of sinistral en echelon upright folding. The metamorphic
facies analysis of the schists of the Sambagawa Belt and Northern Chichibu Belt in central Shikoku was first
performed by Kurata & Banno (1974) and Higashino (1975), clarifying that the facies series of pelitic schists
defined by minerals crystallized during the highest-temperature phase of metamorphism can be explained in
terms of chlorite zone, garnet zone and biotite zone.

Banno et al. (1978), Banno and Sakai (1989), Wallis (1990,1995) and Wallis et al.(1992) have been regarded
the distribution of the mineral zones as a thermo-mechanical continuum throughout all phases of deformation.
However, Hara et al. (1988,1990,1992) and Hara and Shiota (1996) have pointed out that individual mineral
zones are nappes which show distinct deformational and metamorphic histories, and that the highest-temperature
metamorphism of the garnet zone nappe (Fuyunose nappe) occurred when the Fuyunose nappe schist had been
coupled with the biotite zone nappes (Saruta nappe 1 and II) which were exhuming, and in addition, that the
highest-temperature metamorphism of the chlorite zone nappe (Sogauchi nappe) occurred when the Sogauchi
nappe schist had been coupled with the Fuyunose and Saruta nappe schists which were exhuming, and
furthermore, that the Saruta ~ Sogauchi nappe schists had been exhumed onto an off-scraped sequence
(Northern Chichibu Zone) along the mechanical boundary of consuming plates. The methodological differences
between the students of the former and the students of the latter have been investigated in this paper with respect
to Shimizu and Yoshida's (2004) comments on the research history of tectonics of the Sambagawa Belt.
Keywards: Sambagawa Belt, Northern Chichibu Belt, tectonics, research history, investigation method
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Table-1 Comparison of deformation history across studies.

B H(977) Faure(1983,1985)
WEA BRI | Pre-Nagahama
phase (D1)
RO
Nagahama-Ozu
phase (D2)
K Hiee
REJlinsdE Hijikawa phase (D3)

Table-2 Comparison of deformation history across studies.

RUEH(1988) Wallis (1990)
Hara et al.(1983,1990,1992) | Wallis et al.(1992)

Sic~Spm [progradel

Sb1~Sb3 fretrograde] Ds(D1) [retrogradel
KyHEsHe Dt (D2)
REJ 1854 Du (D3)

Table-3 Comparison of deformation history across studies.

HUEH(1988)

Hara et al.(1983,1990,1992) Wallis(1998)

B - 5 m(1996)

Sic~Spm [progradel Dr [prograde]
Sbi~Sba Ds [retrogradel
KB Dt

RS B4R Du
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Fig. 1 Geological map (a) and profile (b: A —B line) the Sambagawa Belt in the Mt. Kuishi district. 1: pelitic schist with
psammitic schist, 2: siliceous schist with basic schist, 3: basic schist, 4: nappe boundary, SNII: Saruta nappe 11 , SNI: Saruta
nappe I, FN: Fuyunose nappe, solid circles: localities where amphiboles such as magnesio-hornblende,
magnesio-katopholite, edenite, edenitic hornblende, magnesio-hastingsitic hornblende and ferroan pargasitic hornblende
have been found in basic schisits. Solid squares: localities where biotite has been found in pelitic schists. (after Shiota &
Hara, 1996).
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Fig. 2 Geological map (a) and profile (b) of the Tomisato district. Solid circles: localities where amphiboles such as
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Fig. 3 Diagram showing the division of geological unit of the Sambagawa belt of eastern Kyushu - central Shikoku. 1 and
2: nappes of the Sambagawa megaunit (1: upper member, 2 lower member containing the Saruta nappe I1, Saruta nappe I,
Fuyunose nappe and Sagauchi nappe), 3: Chichibu magaunit I containing Sakamoto nappe-Niyodo nappe, 4: Oboke nappe
(Shimanto megaunit), 5: nappes of the Kurosegawa-Koryoke continent, 7: Ishizuchiyama Tertiary System, MTL: Median

Tectonic Line. (after Hara & Shiota, 1996).
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Table-4 Deformation history of the Sambagawa schists in central Shikoku (after Hara et al. 1992).

Deformation Events Ages
Sic deformation deformation related to the formation of Si schistosity in cores of garnet of
the Saruta unit
Bic deformation deformation related to the formation of snow-ball structures of cores of
garnet of the Saruta unit
Sim deformation deformation related to the formation of Si schistosity in inner mantles of
garnet of the Saruta unit
Bim deformation folding of Sim schistosity
Nd phase crystallization of garnet inner mantles and plagioclase porphyroblasts cores
of the Saruta unit under non-deformational condition
Som deformation deformation related to the formation of Si schistosity in garnet outer man-
tles and plagioclase porphyroblast inner mantles of the Saruta unit
Wd phase crystallization of garnet outer mantles and plagioclase porphyroblast inner
mantles under non-deformational condition
Spm phase peak metamorphism of the Saruta unit
Sbl deformation deformation related to the coupling of the Saruta nappes and the 94-88Ma

Fuyunose unit;

beginning of retrograde metamorphism of the Saruta nappes and peak

metamorphism of the Fuyunose unit

Sb2-1 deformation  beginning of exhumation of the Sarut
coupling with the Sogauchi unit

a and Fuyunose nappes and their 88-85Ma

beginning of subduction of the Kula-Pacific ridge

Sb2-2 deformation  exhumation of the Saruta, Fuyunose and Sogauchi nappes and their 85-82Ma

coupling with the Chichibu megaunit

I

Sb3 deformation exhumation of the Saruta, Fuyunose,

Sogauchi and Chichibu megaunit I 82-74Ma

nappes and their coupling with the Oboke unit (Shimanto megaunit)

Ozu deformation collapse of initial pile nappe structures of the Saruta, Fuyunose, Sogauchi,
Chichibu megaunit I and Oboke nappe

Tsuji stage formation of the Tsuji nappe, Inouch

i melange zone and Ojoin melange 74-63Ma

zone, accompanying exhumation of the Oboke nappes.

Futami stage thrusting of the Chichibu megaunit II
onto the Sambagawa megaunit and C

and Kurosegawa-Koryoke continent 62-?Ma
hichibu megaunit 1. exhumation of

medium P/T type metamorphics (Tatsuyama unit) produced in the subduc-

tion zone owing to the subduction of

the Kula- Pacific ridge.

Hijikawa-Oboke formation of a series of sinistral en echelon upright folds > 50Ma

deformation
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Fig.4 P-T-t path of the Sambagawa megaunit in central Shikoku. SN: Saruta nappes, FN: Fuyunose nappe
(Ful: Fuyunose subnuit I for the prograde phase, Full: Fuyunose subunit II for the prograde phase), SgN:
Sogauchi nappe, CmI: Chichibu megaunit I (SkN: Sakamoto nappe), ON: Oboke nappe, HZ: Hijikawa phase,
Hb: hornblende, Bar: barroisite, Mrb: megnesio-riebeckite, Wne: winchite, Act: actinolite, P pressure, T-

temperature. (after Hara et al. 1992).
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EREAPALZ DS, BIRRIXSTO TF G & o
BIIREAPFOME] Thd LB THo T,

Wallis et al(1992) = OBEBRR TH 2 OFE |
EVIOBRINIAT LT, RTHAT 2K IFIE
A (1994) 1358 < S Lz, Z D, Wallis(1998)
W, BED» (1994) D B & FIERIZ, [Most workers
in the region emphasize discontinuity, and define a
sereis with nappes that have distinct deformational
and metamorphic histories (e.g. Hara et al., 1977,
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1990, 1992; Faure, 1983, 1985; Higashino, 1990). In
contrast, other workers have treated the region
essentially as a thermo-mechanical continuum (Banno
et al.,1978; Toriumi,1985; Otsuki,1992; Wallis et
al.,1992a; Wallis,1995 | BT D LDk D,
Z B HA 20D, Banno & Sakai (1989)i,
“EOITN—TIZAD,

Wallis et al.(1992)> [ XEHHPFFOME] &
VO BRICKET S, FUED (1994) O RGRiZIR D
EIBbDTHHT, FI—FRO@WILTHDLHA,
['Wallis et al.(1992) & Hara et al.(1992)03 5 ifii )i 8
AT LI SEOEWVIRARERE O b DT
BB, ZWNIHOIRIE AT G L, MR
PRk D 9MiE THICRE, EDNIBICH -
AR MEEDALBIC & - TR L, AL
WE K SR & 7 5 BEfR s L OV oA ik
AR LD D, RET LG TH S (Banno &
Sakai, 1989 ; Seki et al.,1993 ; J5 - HEH, 1996), k&
B 2 S % 12 B ORHERCE, SRR G
4 L0, R A =y b T ZBRWCTALO
HEHIE & ARSI o T D (ltaya &
Takasugi, 1988 ; Takasu & Dallmeyer,1990 ; Hara et
al,1992), =NV DD 76 & JRREE
Din % WERORIES 5 Wik Ch 5, JE 15
BIREZED & 5 WK ORERE 3 D FE Y, ZIEHER
DOPCHAWONRITHERLBRVSDTH D,
DX 1B ERRA~DFEED S LU FOSHE
% 4 A72, Hara et al (1992), Seki et al.(1993)? Sbl,
Sba-1, Sb22, Sh3 EFN LT O LB SE
(RiB¢Z M —Table—4, Fig. 4) X, BIERB LY
Tix eunvd LT%, suberetion—exhumation O
REBETICELSRKYRELZRT D LE
A%, LivL, #HEMga K L8, Wallis Hilk
WCHER B b > CRIRE S % I E R
DY ERLO X5 I BERIRHEENFITMI L T
W RV R D872 exhumation & 720,
DI OSELETRBELRLZDOTHD, Wallis et
al.(1992b,p.184)i%, 7246, [t is, however, likely
that a shear zone (brittle or ductile) is located at the
base of the garnet zone or within the chlorite zone to
account for the emplacement of the high-grade units
over the low-grade chlorite zone] & iRHH 9% = & 1Z
5 —ZH TRE (FIEAH, 1977 ; Hara et
al.,1990b) 237 > FEER & U frEICH ARl
SERTEAET D 2 L8, BB 510 LT bfil 5o
BT EN/Z &iched BT v /1 115
B e (1990), IHF v S —K ) #i) v T8
A : Banno & Sakai(1989), % / ¥} v 7 —RI N
T ER  Wallis et al.(1992b), IR N v 7 —
KHET 7B - Takasu & Dallmeyer(1990)],
LL, ZOL 5 ICHEENIO shear zone % HE
E LIS ai X, £ ORI T DO TERF
ERBIE N, R - RN E BRI R R TRl
wENLTER bW,

Wallis(1998)am LI, %4 52k, Wallis et
al.(1992)2% [ KIS FOME] & LB~
JFUED> (1994) OIBOEGRIZRTT 5, TERBEIE
ThdEHIzFmtel 0N, Wallis(1998)1,

[Most workers - -- define a sereis with nappes that

have distinct deformational and metamorphic
histories (e.g. Hara et al., 1977, 1990, 1992; Faure,
1983, 1985; Higashino, 1990). In contrast, other
workers have treated the region essentially as a
thermo-mechanical continuum (Banno et al.,1978;
Toriumi, 1985; Otsuki, 1992; Wallis et al.,1992a;
Wallis,1995] &9 L 9, HEHO#ERD
RPL (= & ILRGFEE OMETRICK T DR
) 2FHHFHL TS, LL, TORITESES
WEZT AR WS D Th o, BIREEIC
b o8 OO RIZHOWT, BUTICBRICIERM L
TH LD,

Wallis(1998,p.88)i%, [The best evidence for the
lack of major post-metamorphic thrusts in the region
comes from detailed studies of indicators of
metamorphic grade (e.g.Sakai et al.,1985;Fig.5) and
radiometric ages (Itaya & Takasugi,1988; Takasu &
Dallmeyer,1990;Fig.5). If, as suggested by most
workers, the metamorphic zonal boundaries within
the Besshi-Asemi region coincide with thrusts then
these should correspond to sudden jumps in
metamorphic grade---| X TN5, LL,
Tz L= L9108, FIEH> (1988, 1995), Haraet
al.(1990,1992), B - ¥H (1996) OEHTHERNG
FauE, E— 7 B O R OB I
T o, MRS TEC 5, BEFECL T
OY 7 2 fafiETh, BRAEITIEIE & TR
ZoTEY, ~vF A FEFUHEEER SR Y
— 7 ZERRER IR A L2 A BT, bl BE R
TR TR RNV TV R, R=HT 4
Y7 WV T VY RTHY, oY ofay
Tl Z7ayYA b, FuyanThHhosTxa Yy
oA TR, Rl C b %, Gl
BER (=7 TER) IF1T DB RMUE O,
oy (7> 7)) BEIBERIICAY Th
OgMHe (T ) B — 7 BRI E UT-RFLL
BICEOLNDLIICRD, 2T, ¥—I7F
WRFIC~ TR VA dmA TV R, R—=H T
AT RV T L RPRFEGH LT B R
ERHIC, BBERMIC Y a0 oY AR LT
W5, Wallis(1998) 235 FH UARH#L & L 7= Sakai et al.
(1985) OHFFETIL, BRI ORI LICBET 5
WFFEOS M CTIL7e <, K (2003) 2MERL7- X
NS, Wb ORIRY 7 o fORKEIZET 535
HRSL LRV, i )

BRI OR T FEROBEAI D 1L, —iRIC
DR 0 N b O Cdr D, SIHER (v 755
RIS BARIE DUGHEDR, (T DI (S
v 7)) BRIBERBIZA Y FALOGH: (v )
DY — 7 RN LR EARRICEB D b D &
IR D WBEARD 2T, HERNIBHSEH %
HEE L T T LT Chd, D&, B
ERORTRE MR EICHE CH D (- 18
[, 1996,Fig.70), HERHZIL, 8l (v
7Y ZRENDE — 7 BRI O WIEHER % 21
L7z & ULThH, BBZERNMIC T 5 ERiaaiEH %
iU CHE S T ANER A R T Ic e p AR
HRBREOLNLIXTTHD, ZOZ LIIEEWE
(F > 7) WIBIZE 1T 2 AR O3B T
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& 5 (ltaya & Takasugi,1988 ; Wallis,1998,Fig.5),
BRI T 5 LR RO RS ERTE, 27
DEPTLT Yy THERATELHEHETHDHET T
5, ltaya & Takasugi(1988)D R HiY, FEHHIC
X, ERo LI RuxZ@m L, BERF -V
B AR IEA I L VD & 9 I PO T v S
E, BRFEREE LD Ly FEBBRIOR LT
WA K DICHD D, Wallis(1998)D X 9 12, himiss
#£%38 LC [similar radiometric ages] & Xk LT
AR NEF I ETH D,

Wallis(1998)iX, [The main arguments used to
support the proposed importance of thrusts in the high
grade part of the Sanbagawa belt are :(i) the lateral
cutting-out and local obliquity of some lithological
layers with respect to others (Hara et al.,1990)] & ik
-, [TLateral cutting-out of lithological layering may
be related to the presence of thrusts but it indicates
nothing about the timing of such deformationj, Z#U
I3 Taccretion-related structures| Td 5 & Fim LT
W D, Lanl, Bz, ST oA
i E0 (1981), Haraetal.(1992), JFiEH  (1995)
EJR - HE (1996) oi#k (BRERM TA.OYV
7 S, TALOY 7 o fahy /e
) 1IN T b, L ) IS B
Eh (1995) &R - EH (1996) Ok (FALo
Y7o fify/ RIEATER) (CBWTh, A0
FAZ S B O - £, Y — 7 BREEOR
RS AR S L THRbILCW 5,

Bl X, Wallis (1998) i, & CHERM
A BB S T, B E A Wi COl-FaaR o
B2 RIFERR#EIN (Kojima & Hide,1958)23 5% &
WD RNEWRIEFC, TOB FOF 7 it/
HREAHFBEACAELNN DB BEORL A

Faccretion-related structures|] OB L LT, HiZ
Z OEEHRTO AP A OILFEMAR O R &

IRED V7 7 7 A MEEEOAETEZEL (FIXh,

1995 ; K - HiH, 1996) %, [thermo-mechanical
continuum| DS ECHHAEL L EL TS Z
WD, TOEOE, WTHOERYL
laccretion-related structures| “CIiXan A A Al HEA A
HRE T DA, CHbOEERDNT
Wallis(1998) D BAKRY 205 K iX7e vy, B &t X%
ERL L, RN DHVEHE — A alE e E
L, SlOoMRE LS CTYH 7Y 7 LG
MOBEIINMIEDTLHDRWEERE SO

FEE, EEOICIEL, B L2V BDOTHD (H,

1996 ),

Wallis & HL[REIAFFEE 1, Wallis(1998)0 35 SCIZ
LA LR L S, TREAFTOMRIZE VT
BChoh, BERH, Y7 unly, kiEhtirk
MR L R L CHF R 2B L7272 Th AH D
0y, BT OB EIMI R L A F I e LR o
KASOEET D EWVIEEEITR > TWHRR,
ZOBRBRO KI5 T A H D>, Wallis(1998) D
ik, JREKRIBFFEENRH LN L CX T, 8
Wi BER (=7y THR) 1T DR Ok
eI, ENLOGWE (v 7)) BRIBERMICA
D FALOGM (v ) B — 7 ERIICEL
TERFLIBRICRBO LD KO b LW H BRI

B HHRREE, BRIRZESMAFO Si—Se B E%
B TV,

I TCRL TS NI HICHERZ LT,
WIEBITLHEBMEEIHDRENLEWVWS ATH
5, BEENIZZ LA KL NE Y wlIcREET
D07, TTNERE (BEEOR < WiE) (CBb
DTS BB U CERT D 0N, FH I
DEI BB THLIRELEEZEX TN D, PEHR
LS OWrRE X & widr, BEEOWE T
LI HEVERICTAFHOZHETIIEST»A D
— L2 L, 272 0 LAFID» & H AR O M v Mg 2
DF I, “okd 72;:%)_0)7)§£< o TEY,
AU, — DI R R A RIS T D KF
HEOFMAE L2 EBEDY, WE -2
VR OLEEPB DY, O FOLR L
L5 12k L~ DR LT L TR D
ADIKTEZLEL L2 EnH D, L THEE
—HURAE UL 5 W BB CHIZE L TS8P
LIS, Mee OIES OHBHINE Ch 5, BE
HLA O D, WHN, B#Shi-5H, 5
Brifiie O ZRRER A PO BEA, A DOBLN
AREL R D L DIC, HRDHE D £ OffROE
A LT 5 2 EBRETHS 5, K& LRI
Hiokb BEINZE dh OMBE O FEMIC 2 D D
M, b ClL, E— AR A R Z L ouvRam
DR E L TOLBIABRFF ¥ R TOHEKF
THHRY, WEHAEOH) X (2D 5 MRRIL TR
BT REXTHY, TP~ T
WHEDNE Lo VRDHXETHY, EOMEN
HBELBBEOKMTHD LTI L )bt E
RO LIRS, LIL, TORMG—IRBAE
DKW ERLCHED EEZ NS TH b,
 BRABRREEEEY S oA PN
BEDOR NN EF T OB LEZ EE2R
THBEAZBEZ L -HIESTCH-o (Maeda &
Hara, 1983 ; fiilfH - Ji, 1984), thAHARHTF ¥
TIOR3 Y IR b > THET 5 HE
D, EROROFFNLREHTICH - - (#
RAOBRER EY 7 nm~<2 MUVRBEARET
DHIED 1, BRIICLTEDOL HWTR DD TH
HIM ZO XS REHOT L — FOEBILED
EOBRBDTCH-T=AHM, TV afmdkkoil
BICENBREZT DX O RERRENDH - -
(& - HH, 1996,Fig.3), 7 o~ F/LNE
R L R, AR RIS < DA
Y- REHHITLOTHDD (RIEDH, 1988 ;
Hara et al.,1992 ; X - 3, 1996), Zd X 5 7l
MOTVv— FOEEIIED LS RbDTHo T
A9 7, RHEELERRMNC b ERBERIICH, S D
R, BRI OIER FEEMOIK (=B
il HOMB) L% OWEE  (rootless intrafolial folds
DI & A BT~ AT A SR DR %
ViIRT EHICEZ »Tvb (Maeda & Hara,
1983 ; JFiE)>, 1988 ; Hara et al. 1992 ; J5i - ¥,
1996), Je &g &, BERAMOMBMOBTARY &
OEE /LN ATHERIL, LA BREET v RILD
P COMERORMOEX IZRBENEZTD
(L - ¥, 1996,p.59-73,Fig.88), H — & & H#Ml
DR BERENILETH S,
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L#>L, [lthe fabric relationships revealed by
studies of porphyroblasts, can be explained by a much
singler deformational scheme] & Wallis(1998,p.89)
IFENTW D, & ERBTRE I L HBRRE SO
HIBE O & FL e O Wallis (1998, p. 89)D N %
tX, #@ [thermo-mechanical continuum| &9

B} Tscheme] B3> TC, EHE LD HKRICA-

CEZDZEOHBEIERELTVDH LI TH
HHD, RMOWRTHDHBIHICBBESNDLO
FAICHOEFENCLE I NS LT HERELOR
WAL TICHKS DM LD LT XD,
N THFEOME] BBED-> T DO THA I,

i & SERBFFA IO & 5 BER 254 0 MR O i
}Zﬁmiﬁ%&%ﬁm@ftmén Nl
£,

ULDZHFnbBHBICR 72 Z X, 1990
FEARLARE I 72 B RS & O BRMRE O 578, B
LS &, & RIBFZEE O T, LAk
DHHICKESARD OO - L THD,
ZORENEABIE T & ThA D,

Famid, AR5 < BERTZ b O 7o
TLESLPOTELIER DD THDLD, B
IX, Faure(1983)DHFFELL K 94 ) 1148 pl iy DR iR
MrofE siix, Tsense of shear] OfifHT & L TD
[ ductile deformation synchronous with high
pressure- temperature (P-T) metamorphism| T
eV, EARGRIOSIE LIS MR b OT
ol bilhDH, EBGMITE Lo
Isense of shear| DAY, HFEBRHRICOUWT
HOBLH D SRR 4 (X 5y AT DREE) T 5 &
AT RN D EEETH D (- HiH, 1996),
%?LJ:: LI, BEICBT 508D BREIoR

9 o

B ERGIT &S .
=PI — B CHsh E OBPT T, il
U, fraly OBREERAEN 2T T, B
RELTHFET D aaMETH D (RiEdh,
1988 ; Hara et al 1992 ; Ji - YW, 1996), Eiffix
PO X T, k =B HEEHRERMR TH L
E Y = TRV ERBE SN D,
AR O 5%, BRORGELAZ@ LT
JE A BLR L AAE Lkl Tz Z L &R L
TW5, EAOX YL, BRAEE L THES
NTWeZ b2 RLTWS, ZOZ EIBHLN
R EX, AAHEARYS — VT, pillow lava -
B - el YA~ — 1 — & LT BT A
BRI LI, =F)wm — B DEAD Toverall
deformation | (Z X 5 EAH (CEHEHAR) B,
flattening type TH D L H Z &L TH D, BEic, i
E0 (1995) OTFRO LD RIERMEH 5,
['Toriumi (1982) X, Wb & HHh D
b DOETEORNT 21TV, W OE 5
PEELTHICE D LR AR L, LinL,
=W S D FE I 00 JEA KL 1L R i )y PR D
B THD, FE (~EBH) 03 hIc AR Tl
HHND K DR TR TEAITHN 30% DA
FOTHrEZT WD EHESTND
(Cloos,1947) , =¥ NZE plAE 100 K il v PRI KD

THETHY, aBESMMCEER GBS HE
HEHLBPBODTRKEINVWHEDOTHDHZ LEHG
WTHD ], LIEMR-T, ZOXK S IefEmfeE
DR BWRREEL BBRILADORTEL R K
=0t DMICH D FIFEICERT D, B8
BB LCIOFETERTDHIERLIC
L, BHEENORCORE (Rl T g
FHDOY — & U @NTRIR) 2B B 7@
—H 24X, K# (1992), Iwamori (2003)iZ X -
“C [ mechanical models of viscous flow in the
subduction wedge | DREEICIH W Tl Sk
—IHSL LRV D TH 5,

ARG CICIE, K# (1992), Iwamori (2003)
BV CHRIEKRTH D0, Rl ERORBILFRE
& TR BV b OB, KR
(k) EODEICRS (GRONSREED) %
WENRZ D, BEIEIH)Oam Th e CBRENE
ToTWND, COFWESEERTLHZLLETR,
i A 0D SR i M P 00 8810 C 1 272 SR C o
B HUBHE G VTS LR 2 B CILRAT L 7200,
< ORI, BXREEROZERDOOMM, 10
KT 59 o RS A MBI ik
5 & O IRBOMBL L IR TRV EE X
TWVD, HEF L W) ERERBICHROZ LM
LEZEBEADLIXTHASH, FdEEIIERICE
WCHE SR SILE D,

WEAK@ X Tk, HK#s{ba o [uniaxial
clongation parallel to the east-west-trending
lineation | (¥ , Faure,1983,1985), Banno &
Sakai(1989), Wallis(1990)?> [superposition of the
east-west-trending shear deformation and folding
during north-south compression * - - - - From this
picture, constrictional strain  (k>1) is expected for
the final state] Z & D HFBIES D & ST 5,
LorL, TOXETE, L3Ry,

[ Although the timing of deformation and sense of
shear are controversial (e.g.Wallis,1990,1998;Hara et
al,1992) | LW ALEES BT LR TS, L
ML, EARTICHE, ZoOELEXOLOEKD
FILZRV, (TBCCd 2 5 By, KT, IR
WHEbSEmAE 3T CEB LT, — OGO
Lo TR O L C, B bORADE S
b, eI TODEN DD, D L BAEICHR
E;‘f l/ T‘yf J: 5 o

Helk L RIS 2 B 4 10 8 LT
LbDOTHDZ b, =ZENERET D
g d {4 0 luniaxial elongation parallel to the
east-west-trending lineation ] {X, — )1 RA D3 HE
D> OIS E CORICSZ T T2 ERER ©
2iFE (overall deformation) DFIK L L THEH
& (CFHEHR) THLHEITTHD, LarL, HK
i SCHAHLY P 5 T first deformation | 1,
Faure,1983,1985) , Banno & Sakai(1989) ,
Wallis(1990) @ I east-west- trending  shear
deformation] Th 5, Z OEEBEIT = FINERS
DIWHAABERZZLLOTEHRV,
Faure,1983,1985) Wallis(1990) 28,

[ east-west-trending shear deformation | DAR#LE L
oMk BT, BREICHSIBRNDLZ EThD,
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Wallis(1990)? least-west-trending shear | 1, Wallis
et al.(1992,p.183)@  lin these studies (see also Hara
et al. (1988, 1990b; Wallis, 1990)) the dominant
sense of shear in central Shikoku was found to be top
to the west] &I FRIRIZKHIET D H DT LR
W, B 5 ALY LCV % MRk, BUEDR T
BOERFEDOEHIE O D ETAER OpEm T
5)50 hAA i, BREXFBRIIE I T
(‘Eb \0
I TG Kam XD first deformation 23, ILAGA
HPWMBEEZOLbOLRELT, 0 2%
[ east-west-trending shear deformation] & R34
i H DD TH S I, BAELREFROZEIAER
DB DOVTEE, JFUEA (1994,1995) 2L D
MOV HDH, T THEHETHRIEA (1995) DOEH
MHRTHELS Z LI Lk 9, ,
DR v 7 CROLAD Kb WO G
GO Si B THD, OB (Sic i PE)
DEBEMCATOEEIZLT LHH LTI
IRV, TS LC, Bim #8220 < 2 mitiE
BEZTChLEmAEE LTEEINS, Lizho
i B Sim BRI IEBRIC I L Cunvic &
25 Z LK D, Sim iFEEHEKT 5 S RES,
EWT 77 Y v b L Ol FEmiidl ey b
DTHDZ &, FRABCRES PO Si Gt
D77 7Yy VBB LHLMIENR TX
(Takagi & Hara,1979;J1%7>, 1980 ; Tokuda &
Hara,1983; Hara et al.,1989,1992; Sakakibara et
al,1992), Bim &l % JF-5< 5l BUC % > T
AR LIZLITBRE SN D (Maeda &
Hara,1983; HifH - J5, 1984), Sim WfHOEAE
AL, SREDR 1 - R RIS % b 7o D32
WA (B PO & R A BRC © 5
(B FHRDOTEH) L VIR THEITLIZE F 5 &
ERHK L S, Sim B ZAEMIL, Bim 8
HIERIC K> T T 5, Bim #dhikERHR
ThHY, TOEmIERIICTITTh S, FHE
ABERZ AT O Si Ak, Bim T —#IC
rootless intrafolial folds TH 5 & 595 T KD
(RiTH - J&., 1984 ; Hara et al.,1992), 15, Bim
HfERIL, £ rootless IZ LT, FHEHLY
BSHLOEEABOBEA~EETL TS |,
B EOEKICED D & SE RO
BIAEHOEEHELR, 0<k<1THDI LN,
JREFFRACL > T, SEXERFIETHSL
MMZENTEL, KBET v 7O (Sb3
Ref) - KAMEEOS s o (BUEDy, 1973) &
I8 A1 9B~ O pressure shadow (Hara et al.,1966)
Sb2-2 KffH=pressure shadow (Hara et al.,1992),
Sb2-1 W51 — B 41 RS 10> 43 36 Dk 15
(Hara et al.,1992),, Sbl Wi =7 v fyh oD 47 8%
DOAHCF] (Hara et al.,1992)—k 28 1 L 0
RKEWERLADS Sbl FifHO B %, Kb
(1994b) 34 7 1 AT P DF T OB 5
# LTV 5, Sim Bl =R EABERES O MK
fu, ®kER A, £ KO AP (Takagi & Hara, 1979 ;
Tokuda & Hara,1983 ; Hara et al.,1989,1992) ,
T ZCHIZHEBER T LiX, Hara et al. (1992),
J5- W (1996) X, EAOLEX - SR

1 (streching lineation) O LA, EIEEFHIC K
STREDZEZWALN IZLTNWDHZETHD,
WHT ¥ ZICBW T, Shl B ORI &
% < OB T least-west-trending|] T& % (Hara et
al., 1992, Fig.64) OiZxf L C, Sim—Bim EFHOFL
YT % < O8FTC Inorth-south trending ] C
% (Hara et al,1992,Fig48), Sim F¢fl (T
BERZS Atz ) OFRER & Som B (Blz
ABEREf~ o FANGT) OFRBRESE N E RS
T 56 R STV D (Hara et al., 1992,Fig.35),
OB, BRIIRZRL20THLIN, M THiEn
(2003) I K> THRBEN T,

O OFEEED, KGO first deformation
23, Faure,1983,1985), Banno & Sakai(1989),
Wallis(1990) @ [ east-west- trending shear
deformation] &9 SHE, [simple shear] &5
WET THEBERRW LD TH D Z & &
BN LTV D, KGR SCHB LI X T 20
b, A DEGGRR RN EIBR LI KR
Bl & C, BROHEL LSV L I B
EWVWOEERLOSHNIEIN L S, BN
BARACEENTCWEY - —iZ X5 loverall
deformation| DY) EH DN THDHINEY |
& HERFFEEIC L DREEFENOHW L0k
& 912, Teast- west-trending shear deformation],
F'simple shear] - &8 & Uz @amic 249 Mk /e
WOTHD,

BOTOICFERIE, WAKFRLD - --sense of
shear are controversial (e.g.Wallis, 1990, 1998;Hara et
al,1992)| I, Wallis (1990, 1998) &t ix®/ix b,
Hara et al. (1992) 75 least- west-trending shear
deformation] (XTI E O¥ X EHpIE OBV
ABHDEBRRTWHZ L EBLIEEH RO T
b5 9, MEDENE, BLXGDOEE L ENT
HOZEORMIZ G Xy (BUIH, 1995 ; i -
H, 1996), LA, RUTREODI2ho -k
WHZEE, Wallis et al.(1992,p.183)3 X TW 5 L 9
tZ, lin these studies (see also Hara et al.(1988,1990b;
Wallis, 1990) the dominant sense of shear in central
Shikoku was found to be top to the west| T 7=,
Faure(1983,1985)239XT ltoptotheeast] &7t L
B, EE LIRS LRI LV I
25 & > 72 D72A%, Wallis (1990, 1998) Ok}
CHE AT 5% 220, ZOMEEFET DI,
[controversial | &V 9 SEEX@EEI T, =
ZCT%, 'much simpler deformational scheme) & &
S LTI DR NDTH D,

LA E@OS %, Tsubduction and exhumation
of the metamorphic belt] O 71 & X DOEMFIZIL,
F 913 Hara et al.(1992), Ji - BH (1996) 233k
7o DL B A Nk U 7o i Eh 5 s D figbT %
BB THLZ LB ENRL S, £l LT
X, Toverall deformation| DIN¥JEH D HO>FEBE
OB BZEH /R, [Finite strain analysis| 77
Tk, %29 & T [deformation history during
subduction and exhumation of the metamorphic belt |
W95 LS HEMLE ke, BpRtE A
;b;:‘g&l HEIO L@V E Z A% BTV
: CE [e]
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JBUE 08 1977 FEOGX T, ZhE Clim
Jr B2 % form surface & T 5 EE P> TE 703,
ML EOBBELZHES Z il d
WY, FEHLDNEZ W Z &g, Higize
WEICRZ 2O LD, HEVICHEMER
ERNEORNT, T 7u—F LRNT, &
PRz LR RVWEEHI» Z EThHoTE, &
DO ek, FEHEEGREIZ KD Takagi &
Hara(1979)7>5 Hara et al.(1992), ¥ ()5 - i H
(1996, 1998) (T E LMD M4, FIEH»
(1994,1995), J& (1996) & L BF%E ®bris
SO OB M O Fe AR L 5, FHER
M7 Coh 5, Faure (1983,1985) fm3Cix, H
AKDOMREFICREROCEE L -6 LI L
M HMNZDS (R, 1996), Dalradian Z K403 —
11y NOERHIE EWCRIE L RBP4
Mol £iv X@EnEn/z, BAROHZED
BR—EMES AEL TW o lo—% M
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Fig. 5 A: mesoscopic folds of the Hijikawa phase in the lower part of the Kamiyoshida unit found in the west of Manba,
Kanto Mountainland, B: microphotograph of axial plane cleavage (crenulation cleavage) of the Hijikawa phase folds of
Fig. 5A.
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I The hanging wall of the Kurosegawa-
Koryoke continent, which was placed at the depth of
ca. 15-17 kb, thrust onto the Saruta unit at the depth
ca. 10-11 kb, accompanying intermingling of
constituent rocks of the former and the latter and also
mixing of various depth parts of the latter. The
highest temperature metamorphism of the Saruta unit,
which appears to have occurred under metamorphic
condition of lower P/T than under that related to the
formation of the general type of high P/T type
metamorphic rocks, is ascribed to a contact
metamorphism related to the overthrusting of the
Kurosegawa-Koryoke continent. The thrusting of the
Kurosegawa-Koryoke continent is ascribed to its
collision with the Hida continent ] .
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