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Reconstruction of tectonic framework of the Kurosegawa —Paleo-Ryoke —Southern Kitakami continent

Abstract

The paleogeographic model of Japanese Islands just before
the opening of the sea of Japan is newly drawn on the basis of
paleomagnetic data after Torii et al. (1985) for Southwest Japan
and Hamano and Toshya (1985) for Northeast Japan. The Inner
Zone accretionary complexes (IZA) developed in front of the
Precambrian~Paleozoic continent including the Hida Terrane
(H-S continent) was coupled during Early Cretaceous age with the
Paleozoic continent (Kurosegawa—Paleo-Ryoke-Southern Kitakami
continent=K continent), which was migrated from southwest and
associated with the Outer Zone accretionary complexes (=O0ZA).
Their suture zone is placed between the Gozaisyo metamorphic
rocks (=1ZA) of the Abukuma belt and the K continent (=
Hitachi metamorphic rocks with 492Ma granite) in Northeast
Japan, while in Southwest Japan it is placed in the southern part
of the Ryoke belt. The intrusion of Cretaceous granitoid in
Northeast Japan occurred not only in the Abukuma belt but also
in the K continent and the OZA accretionary complexes, while in
Southwest Japan it occurred in the Ryoke belt and the northern
part - middle part of the K continent but not in the southern part
of the K continent and the OZA accretionary complexes. On the
basis of activity pattern of Cretaceous granitoid, the Asahi belt
between the Mino-Ashio Terrane and the Abukuma Terrane may
be understood to have occurred as a gradational zone between
Southwest Japan and Northeast Japan and to be a geological body
almost lost during the opening of the sea of Japan.
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LM ENTERIETHA. Lz ->T, KILAEXDH
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BRI SRR - RUSERE AR & BRI, HE-AAEHE
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FTREME R ORE T A TH A L HITAZE. LaL, &
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PRI AL ~ 55 RN RIE B O BF R E, LT 5
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HIzws, deibdbbaiz il TR - Twv b, P s
AR T A, FRE I, #HEI-r B Tcab
By, LOCOMBAITARE L T O EERE TR ST
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EAIREE (OVEAMERE) OREIZRIIIEL T 5
(2. LaL, IEEEFRSLOBETALEE, W
HEOBICE AR ) oMENSHS, I TIEHET, BEI-
HAER B & R A INREE L BRI D AR E T MR
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1 SHRIMPEIZ X 520 a » O U-PhEADBIEIC &
b, BlzE, aHiEs (1997) H%211Ma @ Sm-Nd £t %
B27-BHEFOEOR M —FIVE%105Ma, KHIEH
(1987) #5160Ma @ K-Ar L% 5 2 /-~ A 0+ A
F&105Ma THAHE L, T/, $HARIEA, (1998) 1 CHIME
EFHA MEROBEIEICL Y, BEBEEREO Y — 7 Bk
HA$5120Ma THh AR A RIE L2, Thb 0%
ZT, HEWHTARINTE AV L~ Rl AL
OWFHFER R LT, L DHECREER (ERER,
BAEATHAO W 2 TR A AT L 05w
FREVI LW RA)) ZRTLIOTIERVDLETHEE
MR XNz, —F, 1990 HAMEFSTIE, v
LA~ A A EA ORGSR R & SN AL E L
AR OEENREE SN, FoH LWElESRELHES L
T &7z 2R, EARITA, (1999) 1L X 2 EEwOERE
(230~280Ma @ Rb-Sr %), HAEEITZA (1999) 12X
BERILNIZANWE (P2 9&), B - HEEE (1999)
DOFHEDF O Fujii et al. (in press) (2 X % &E#E®
AHPIRE (161Ma @ Rb-Sr 48), #EIZA (1999) 12
LA —F e (161Ma® Sm-Nd 4£4%). 29 L7
REOPT, BEGOBICVE LAELEABEREDE
AT BB DY, B KRIESOEEZE b D00 A% [T
HoOBHEERE BRE L T2ERETE&HR, 70 M
Ok T AEREROB I o 7235 TH 5 &7 558 K
BT, 1995) IRELI R WEHIZAZ B, FLT, K
BiEh (1999) 13, Zo L) AEEESO Y — MRILES
GkINTEmB< A OF 4 M) A%, 497Ma #7R_R T2 & % H
L, EELFIA VT 4 ARLUREER TH T L%
/L TWwA,

I LzEiiodc, BEIN-HERBERICOWT, ¥
DEILBEFLEHELIENTELDTHHS ) . Bl
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WD A N=FRWIoERERICIE, T, 131F2
DR ENBETFADHLEIICEZLNS I ETILI]
T, fEls - BRERE - Tho e 3o~/ 0t
4 M ETHERINZEII-EREE oLy 7E LT
I3 $ B MR & K5 - REAAE AR LLRE o PR - R 1L
A, HEFREWOMEEZE SN TVE (eg @A -5
FH, 1996 ; @K, 1998). ZHizxt LT, EFIIWVI T,
RS - BRERE - ThoeFEET L~ a1 M
ECRER SN Z WIS O By e LTHET
HHEKR L, HFRKFENED IV Lfd ~ i B AL O B
FRART & SNAERE - TEmEERDS, HEREE O
BMEH L EN TS (eg i, 1991 ; BT, 1991,
Hara et al., 1992 ; B4 - J5, 1996).

EFN ] T, RO-REREERNMTL ODEETH S
Lah, mEFEREMIZ, MTLICX o THH EEAL/H
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RO ERE - TEREERIC OV T DAL A~ RATHIE
HAT SRS 2V S R 7RI R 1 I3 S 0 T
WS, TOLIHEFLOEEICIE, HAFRERI
MTLiZiB» CTRBE L CE/MERTH L &\ ) FIRS L
EThHLHIIELLNDL, ZOEFL (BEA - HH,
1996 ; @A, 1998) Tif, HILHAELDOXFIIZBWT,
BEE®R Y MTL OiERE & L, MR IZefs LChH
FEHOIER L AR INT WS,

SHIZHLT, EFVI (BEE - E, 1996) (&, HEFRTE
RER DL - FER RIS DV T O~V L HE ~ R BT 1R
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RS RHIRRE O b B WIEBAER & U VBT E R 2 R T
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2R, HARVEOHATHEEX S L E
HA L AL BAOR . FHERERE
O KBUEE DL Z > oL

EIRARE - TEMEDRIET AMBEOASY, REIZER
L OEHME o T a, HEREMRG AR OMETOIL
BRIE, ~OVLf~ AT AL Z RS - TEm S s oL
RESND, ERED X S RBEOREHEAUHENRD 51U,
NASAHINAEE & SR R O EKIE, MTL X Y de@<T
RN BT A L2 A (Hara et al, 1992, 5
- JE, 1996). T LD REASBOMEIL, HEILHARIZ
B AN K TH L HEITERC A & @bl b-H 7k
WOMOREMOME & B ST 4. EiEkde b-H 2k
WEHERERILERT L 0O TH L DT, NI
AR L HEFEOEGIE, MEHATYS, 120Ma £

DETOBHEAREITH - 7213 TH 5D, ZORIIRD X
ILBEISLFTHARNL D Lt v o 5 -TYE
WHNWOMIMEREL Y 2 IR EHETOLDEEAR, H
B HFOFNEIHBLERINPETCOLDOEED (eg
Ichikawa, 1990). Z#uid, P ORIMEREED TR O
BAMAAEANA > TH L L >TVEEN) T ETH
A, ZOHE, i) -mEE - LR E
SEBEILCX (HIR, 1993) Jki2kbh, ZoEEEEA
HWORNMBEEOREAD, LHE B2 2R 57
DTHDHEEZSNL. NI BT RO k23,
BEdl & NAE DA OGO TH L L) 2L TH
% (ElEH, 1991, 1998).

TR R & P O INMEEE Ok AR IE, FILHARIZE
G ASE LRk, BUEBIMELHEER (404 Mid
LHWEIA 2 L—H A M) & LTSRS LT,
FIUE, WRHATIRREDSHE & L 72 E RS, ~OV L Rd LIRE
ARz LTI« T—27 THho/o B -HHK-H
HLLEHTH- 7 LIl o TWEDTHAH. Thbd
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B, REAMIE, BRI DI ISR - B R Tk
ZolimiERER LIEREBEAILL o TY A7 ENsid
FTENPLTHL. NI BOTIERUER ESAIROILIR
25, ZOFEBEOIRE INTwh, Fhut, BoaLaiE
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LHL, ROIHNIZEZLIELTELD, 5HOK
AL/, MR (1970) 1F, BATAR S TEE
P AT B LR, RS TICEEER S T
o=, MENEREI T PRERIEST LIRESME
WIE %o 7z METERCE D TESIROERAER % 2\ 720
I EEN S & OBGEROSEFBER ORI TH 2 2
EEBHOSPIILTWA, DI L, #MERERED
120Ma BH X O gl E2WIRERS Thwv e 2 AITME
LTV R 2 /RIE S 215 ThH Y, HEITER S
WK TH D T AHmeFELZ V. i, 120Ma
B LD RIS CIIEIRA K Td - 7oy 13 AR ER ©
HHDOT, MEERGIHERERIIET H2MWERE AL
FTRETHAHLEHICHELLND., ZOFEHRLLTIUL, @
RETERCE, T EEREER S, Bl - EE -
PESR & NI INMERE & OREEMRE B 5.

4. FEmBARICE TS ELAKEENISDRER
BAEOBRRIZ L0 > THRIHIAL- LD 12, AR
BWTIEEILAAR SRR, HEEERETE &
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OF CHEMIIR O Y 2 TRAIMAESREET L L)
FERR A TN T A, FRUEHALE A0S A 12
—H%$5 EIRBLIUE2X). LarL, HELKEGE
FOEAZDIE, MEOMTRKEL EL>TWAE, HEHA
WBWTEHILO AR EE ST, S50 Y 2 FRFIARE D
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K). BERICBNTIEEITHA I H. BA - (1996)
(X, ZORMEEBEL, WEHATEERZE, X0k %
3ODMERIZKE NS E L K-FEB i = Lot
BRI F v T A v N—THER S B8, K-Fesihss
=B ER S -FIMER G A >N —, TUERFGF v 7 -
By 7 - BRI ERR v TTHER S LA,
K-BEfldbis = sl 7 =i KEF -SRI Ok 0 18 LIS, T
b R EEEEE AR S . K-FEWmE
1, OV ARLLAEAE R IGEN O LI AL 2 2 o 7o b
Tk D, K-PEAEE, VAR MBEATLETEE C
A wRESOTN LB - 72 Th D, FLT,
K-FEsdbss 13, ¥ 2 g KPBEELENY > =7~
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A (BRI X, K-BEBEE O LIZEET 500 A
F S Y a TR OERHI G OLFRL L Wa ko s n
AOALFHB A AT L, BEHORERIEZ, ~vaihrs
T aTHRIIPT T, REZEOBIRD S IE L 2B, &

HIZHF L 72 KBRS & RN EL L2 2 E 2B S h 0
L, REHOBERIZ ANV L2 Y 2 TP T THRIEX
BAREI D T 57213 T2 EHBH Lz, Lads> T, BE
& L TokEE, K-FEHAP®H2SIERISHIT ol
Thadr)HbmlLTwd, RILOARTIE, HA- B
(1998) 1Z, K EFEREEPIZY 2 T ROIEM SihEEh % 7R
I3 5 B MG LT b, UL A4 IO K IHE)
»EETNE, bR, BB OARK (=K-F
W) Tld%d, £ LTK-FBEEPHFEMETE LD
WZAZ A, BRSO RKINERS S hE E TOME (=
K-pEsfihar) O# BRI, 497Ma K s~ 4 0+
A~ KEEA, 1999) OERIZE->T, EEit bwmo %
HCHELL TV B XA IZAR B, BEHEAH, S AT, AL
BB (T - B R Bty O ST A RS I R T Rt &
ns.

5. AEFLICH B RILBA LR EADBERRIR
R ETGEEI OB & 34U, sAbEAR (M RER
- BT -dbE AL BT 1, PERIH A O K-FEBE A L
JEDHH L 2IE—FT 5. oA ERE
WEND FLINLEIZH > - TH S, Lo L, CHIME
AL & SHRIMP 4% % LY ) 9 BFZE#H 1998 ~19994F FE
DHAMEFRTORE L fme £ L Lo, wi
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A% DRAIENEZ (1995) #124Ma O Rb-Sr £t 5
A OITHIS O P Y 2 SRR B A L7 A e
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TWh--Z 22, Lal, Eilidh (1983) 2L 599~
103Ma & K-Ar X535 Y, BETFEAMEOHE L 255
AN D, M), BEENRT A HERD S BT A8, B
JLEARTIEANT O D 2 FRAIERE JEEBAL L3 OfE
FTH, HER F CRESESOHLMLESL 2o Twnb
DIZF LT, MEHARTII K-BEEET L OAFOY 25
AT IIAREE O Hos CIE AL AER S BN £ - 72 (k2
ToTuwiwy (E2H). Lz25->T, AR H
KOM®EIE, WA ERICLAEMNZITICEoTHHTE
HLOTIERL, HEAICBITA 727 =27 AXWEDR
TRELEGZ TV EDORMTH L ERwmINGE, »
CLT, ®ILAARE W HADOKIZIZ, 61 HOAMD
L9 Bhi ) OlF%E b o 2R AL L T ol
BOTEHNEEZLNADTHAS. ZOMEITA, Eik
H AU AL S =3 TS B A 24 O i HE S B AS RIS 56
EFELwh oo L) PR T2 P27 AOMEE S
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B HAROE O~V LR UEOREERIBIRIZ OV TORER
WrgEsBifE S 5.

B b ¥ (2
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ERE I ARRT TS, BERIEREREEHITEN
EXFIn T L~ T - 7 — 7 TR USRS LB R
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AR AR L 72w,

H AR KBUGB OB - BicA SN 2 HILA A &
PR HADM TOMEIX, HAVBOHEL T 7 F= 2 X
WO L 5T, ZBBROTRBIZEODHRTHL LD
WCAZD., T2, bR -FMERS S 5
£ THh LA, ZoO, BiE)-5HEE - b EsR
BIZOFGFTHI LV TFREEING., SHBOMIICERL -
Wy,

X 73

I « ALETE - WTiEgk, 1999, 3t L3y, Kk EfEZ S
HRO Rb-Sr 57 4 v o a L. HWEFHE, no. 53,
221-234.

BEHZZI - HIASE RIE, 1999, sESfER i~ S8 o 45
i EALFHE E OB — bW 2B RO ER—. A
WHF R BI064 A A RE s, 57.

EASRE - IR - N2 B - 21 15, 1996, ARHA L
WICBITEREY =254 b OWGBERER. BARMESE
REI03EAM KA E, 307.

AR - /AMUPEEA < ETECAEE, 1999, JUMIC BT B IEE Y
HHEO Sr-Nd FINR L 0858, B A B 5 245 10648 4k
REF, 70.

PREPEE S - MARIAT, 1985, FULHAOEB)E SRy, Bl
55, 476-483.

Hara, I, 1962, Studies on the structure of the Ryoke
metamorphic rocks of the Kasagi district, southwest
Japan. Jour. Sci. Hivoshima Univ., Ser. C, 4, 163-224.

AR, 1999, HARFIE @il e H o B AR o 7em7s
B, HAWEFXWHALEAEH®, no. 114, 3.

B ARR - EARMETE, 1998, BE)I-HEE SO K G R
g OABEFSEISEAMASEE, 209,

B ORRSE - BRSR e - BLOPERGT - B - KRR - MIELES
x, 1991, BEWEOT 7 M=o A, HAHE S5 904544
REFFEANSE, 1-20.

JEOERR - HEKS, 1996, LAIAZEISKm-10Km gD F &
b7 A—ZWINTE AL O —. LB KB, no. 28,
1-76.

Hara, 1, Shiota, T., Hide, K., Kanai, K., Goto, M., Seki, S.,
Kaikiri, K., Takeda, K., Hayasaka, Y. Miyamoto, T.,
Sakurai, Y. and Ohtomo, Y., 1992, Tectonic evolution of
the Sambagawa schists and its implications in conver-
gent margin processes. Jour. Sci. Hiroshima Univ. Ser.
C, 9, 495-595.

Bk - AR K

Hara, I., Shoji K., Sakurai, Y., Yokoyama, S. and Hide, K.,
1980, Origin of the Median Tectonic Line and its initial
shape. Mem. Geol. Soc. Japan, no. 18, 27-49.

JOARR - BUHERA - HHXE - EART - BERE - F i,

1987, =W DT 7 b =7 A, HARHE S EEI4E 2Tk

EHWE, 70-7L.

BB - MRS AR, 1979, BA4F - RERERCERE OB K.

Mg AR e HAYIE R, 559-578.

fhJ - LT HE - WL - FHIEE - PR, 1977, 48

REAFI W OB 7E — RS R A 0 E B, HIkEL

#, 31, 204-217.

BEOERR - AR B - BORRETE, 1998, H A EOH KKIE O
He O HAEEREED S 5D, s E S 419984
OB EIEE %, 8-9.

5 R - LG, 1974, Ut oREIC L b % S EEE
e D, B34, no. 1, 9-14.

s, 1991, R L HEOEIT. MEM, 97, 475-491.

FTEME - WA — - B ORBR - B e - bl B, 1983, ¥
IR o 7. Ml B e (5 oo 1 #E ),
HEER AT, 79p.

FEST, 1984, BIHLILMALEE, FRHBOKE R 2 T
Yo HWHEME, 90, 629-642.

Hiroi, Y. and Kishi, S., 1989, P-T evolution of Abukuma
metamorphic rocks in north-east Japan: metamorphic
evidence for oceanic crust obduction. In Daly, J.S,
Cliff, R.A. and Yardley, B.W.D,, eds, Evolution of
melamorphic Dbelts, Geological Soc. Spec. Pub. no. 43,
481-486.

Hiroi Y., Yokose, M., Oba, T., Kishi, S., Noharz, T. and Yao,
A., 1987, Discovery of Jurassic radiolaria from acmite-
rhodonite-bearing metachert of the Gosaisho metamor-
phic rocks in the Abukuma terrane, Northeastern Japan.
Jour. Geo. Soc. Japan, 93, 445-443.

AiIE—RE - Bk W - AR W, 1981, AINTEHBORE KB,
oA fERE MR OB %E, no. 3, 9-23.

Ichikawa, K., 1981, Closure of the Jurassic Sea in and
around the Ryoke-Sambagawa region. In Hara, I, ed.,
Tectonics of paired wmetamorphic belts, Tanishi Print
Kikaku, Hiroshima, 113-116.

Ichikawa, K., 1990, Pre-Cretaceous Terranes of Japan. In
Ichikawa, K., Mizutani, S., Hara, 1., Hada, S. and Yao,
A, eds, Pre-Cretaceous tervanes of Japan, Pub. of IGCP
224, 1-12.

FEARED A R - RABHESL (W), 1987, DAY 7
PR SEZHIAR, R, 290p.

WHFER, 1977, B LA R PR BRI R 4 B
R o IR. BEEWAIE 4L, no. 20, 24-27.

WS, 1984, ®ibdt Bl 31 2 PR BT oS REEH
e, LB AKHER, no. 24, 99-157.

RS, 1985, R HIS O Fk S BT TS 51 B HER S
MR - 37 B2 Mz X AL F OB — DU E R BT
WO, #05 —. HEKEEDLE (HARS), 18,
27-81.

AHAZE, 1988, MHEAL LM BT B AL — FAXBOFI
fEmEdo Fa - HAER. Stk E &S EWFT R, no.
91, 1-14.

BAEE - RHIHIER - EAREE - NN A - I o5 i,
1997, BOE b —F IV EORBEN L F OB HAMES
KHI0AVEFMTR S, 232.

Kanagawa, K., 1986, Cleavage development arcund the Iriya
granite in the southern Kitakami Mountains. Jour. Fac.
Sci., Univ. Tokyo, Sec. II, 21, 199-204.

AN 18, 1978, fEEE TV b L oSS (1), Y
73, 97-120.

A 1 - B - R R - A - SRR - ALl
2 MERTEE - R - WS - KOS A - R R -
gL, 1973, MrE#MG oW, MM ETEHE: (55

=
it

S

NI | -El ectronic Library Service



The Ceol ogi cal Society of Japan

B - s 5 - i L R RS oM s iR A DRI 21

o> 1 HUENE), AT, 109D.

Kawai, N., Nakajima, T. and Hirooka, K., 1971, The evolu-
tion of the island arc of Japan and the formation of
granites in the circum-Pacific belt. Jour. Geomag.
Geoelectr., 23, 269-293.

JNEFRAS - A SEER - HNFEL - A - 4 BiE— - ME
HeRE - FIBEEG - SR @ - AMBEE - KRIEEN - LN
HEA - HASER, 1999, AMNHNF] HA ~ 55 = A A EE O
FRZEZE. HAME P RFEL064F M KA R, 53.

AFHEHE, 1977, HARVE-ZFOEMICELFT [1]. H4F
Be, #at, 243p.

ANFHAHE, 1993, BERAMEIIBTA -V Fa . AT
ik, 15, 718-720.

ANESIIE, 1973, dhdigrER T O o B R, LR T
JeRE AR, HERGEINAR S, W, 253-261.

Kojima, S., 1989, Mesozoic terrane accretion in Northeast
China, Sikhote-Alin and Japan regions. Palaeogeogr.,
Palaeoclimatol., Palaeoecol., 69, 213-232.

AN R - iRy, 1998, WREEMOILHIERE L TO IR
T T b & F oD oE. SRR £ 55200
WEUVRY YL - RAY—EHEBH, 99-100.

WA 5 KILENZ, 1998, BULH AP EE). H
AR B H 105 A A e, 107,

Kunugiza, K., Takasu, A. and Banno, S., 1986, The origin
and metamorphic history of the ultramafic and metagab-
bro bodies in the Sambagawa metamorphic belt. Geol.
Soc Amer. Mem., 164, 375-385.

Kuroda, Y., 1959, Petrological study of the metamorphic
rocks of the Hitachi district, Northeastern Japan. Sci.
Rep. Tokyo Kyoiku Daigaku, Ser. C, 7, 1-70.

ks P, 1978, AR S VNG AL T I o B SRR IS B
VF BRSO E ORI, HhERERS, 32, 175-184.

A, 1984, SRIEL A BT EE oL HE R, WY
ME, 90, 455-477.

Minato, M. Hunahashi, M., Watanabe, J. and Kato, M.
(Eds.), 1979, Variscan geohistory of mnorthern Japan -
The Abean Orogeny. Tokal Univ. Press, Tokyo, 427p.

Minoura, K., 1990, The Pre-Cretaceous geology and tec-
tonics of Northern Kitakami region. In Ichikawa, K.,
Mizutani, S., Hara, I, Hada, S. and Yao, A. eds.,
Pre-Cretaceous terranes of Japan. Pub. of IGCP 224,
267-279.

wARRETE - R AR, 1996, PHEH H AOHAAEEE S, I
WERT~Y T =7 OEK - L RN EER AR & o
BEOF 7 =7 A IBARMZ - BEERE - SEHIRS -
FEE - 77N - BLEG - AKSETF R) 72 h=2s Rk

CEIAERD (B AR R RS AR SrR), BTG HUE, 87-99.
wOARREYE - B AR, EURIH, JUER BN o - R R RO
e s HAERT 7 b =7 A0 A, IR,

Miyashiro, A., 1961, Evolution of metamorphic belts. Jour.
Petrol., 2, 277-311.

Mizutani, S., 1990, Mino Terrane. In Ichikawa, K.,
Mizutani, S., Hara, I, Hada, S. and Yao, A., eds,
Pre-Cretaceous tevranes of Japan. Pub. of IGCP 224,
121-135.

Murakami, N., 1974. Some problems concerning late
Mesozoic to early Tertiary igneous activity on the inner
side of Southwest Japan. Pacific Geol., 8, 139-151.

B EFEHE - PERHE BR - FHAGE - BARMS— (), 1988, O
EHLE I, L ETHbs gy,

FORET - A8 - R £ (), 1987, HAROHE 6
drE . SEIT AR, EE, 297p.

NFREE - dnliF Rl - S8 1005 (), 1986, HAOME 3 B
B . ko R, B, 335p.

Ohtomo, Y., 1993, Origin of the Median Tectonic Line.
Jour. Sci. Hivoshima Univ., Ser. C, 9, 611-669.

Ohtomo, Y., Kagami, H. and Hara, [., 1993, Origin of granitic

rocks at the southern margin of the Ryoke belt in the
Mikawaono-Toei area, central Japan: Rb-Sr dating and
tectonic implications. Mem. Geol. Soc. Japan, no. 42,
121-133.

A BER] - RIS - BEREES (F), 1989, HAOHE 2 H
JeHis. JearHhR, S, 338p.

KERR - &IEEZ, 1988, dui#db Ll foE d SR A I
M¥ 2 BIgeo4E L IR, #hEREE, 42, 187-201.

AR - B AR - SHAREEA, 1989, M, FEHIBOM DA -
MRS OMERE (F#R). WEFRE, no. 33, 187-198.

Okudaira, T., Hara, I., Sakurai, Y. and Hayasaka, Y., 1993,
Tectono-metamorphic processes of the Ryoke belt in the
Iwakuni-Yanai district, southwest Japan. Mem. Geol.
Soc. Japan, no. 42, 91-120.

ANEF B, 1983, BMAEILH, SBLARENEAED K-Ar £4. &
#i, 78, 38-39.

ANEF S, 1999, FHER - MEMERG (4). HAHEY2E106
M KRR E, 224

KBRS - kLB 2, 1992, B4t H A KHEALE TIEER
EHAROMARE LM B, M, 98, 1097-1112.

KAHIER - Hp 2 - MEURERS - In4 =85, 1995, IWOEKE
&, TS D Rb-Sr &% FMK. &8, 90,
258-264.

INUNEN - BEARGE - #BE 15, 1995, BHEERTTOERERK
e & HadRl. HARBEYRELI02FEFMARER, 52
AN - IER 8- 4 EERE, 1993, FHANNEIERS
HORD-SraB 74 v o s 4 HEFHE, no. 42,

135-150.

Sakakibara, N., 1995, Structural evolution of multiple duc-
tile shear zone system in the Ryoke belt, Kinki Province.
Jour. Sci. Hiroshima Univ., Ser. C, 10, 267-332.

WEEZ - SHERR -HE & - E9FR -&fmk- 01
- BIYgEERE, 1998, SHRIMP 12 & 2 R EER SEHO
U-Pb 8. HABEFZXIEIFEAMASHE, 214

WEEEZ - FHERE - # - F0HEE - k¥ER - HS
7, 1999, BRdb LA H TERE B L CBREF EIEILE RS
oD FYARLAIATER S, A HE S 51065
K& E, 63.

WEEZ - IWRKR] - S 18 - BEE-B - B B BRI
Fe, 1995, RERE /AMMILEHEEELT 26073 M F
OFER. HUEME, 101, 999-1002.

BHH S - SRS - KEHERE, 1998, My NIEMBICBIT 54
B R L R BRGR, ERWE&ZHRO YA T A
MU & EHIEZR D ZERI 4R, HUERE, 104, 825-844.

[ HWFZ - 5 ARk, 1984, AU = [l Hus o Fk 5 0 HUE TE
& HARBEFSEIEFMAREE, 555.

HEREN, 1981, LB & 2o B HIR O # & 12T 5 — 3
o, MEAEREE, no. 21, 207-222.

SRR - BP0 - IR, 1983, DU AR ifk o By by
DEBRFNE. EERFRESLE (BARF), 16,
143-167.

Suzuki, K. and Adachi, M., 1998, Denudation history of the
high T/P Ryoke metamorphic belt, southwest Japan:
constraints from CHIME monazite ages of gneisses and
granitoids. Jour. Metamorphic Geol., 16, 23-37.

AR - E57 <7, 1998, CHIME #4t» 6 A7-k Eitms &
oL BEAERE. HABEFXBI0FFEMAEEE,
212.

SiAHINE - 7 SF - BORFHE - MURERA, 1998, MRAZE A
@ CHIME £ 4 MMEM., HAMEZXSEI106FEMKE
HE, 214.

MR - KAEFET, 1979, HiIk L UBE IR % K
W, BRI EN 0 KRGS S A EHRIc oW
HHE, 85, 679-689.

MFEE R - FRi=E =00 - R0 # - SHAP - BHEW - s
EEHE, 1999, B ARERD S R/ TRERTOEKEED
WHIE, HARMEFREI0FEMARE R, 59.

NI | -El ectronic Library Service



The Ceol ogi cal Society of Japan

22 A ORESE

EARTEHE, 1985, A EEGEH MBI BT AR W OIS
. MbEME, 91, 637-651.

Takagi, H., 1986, Implications of mylonitic microstructures
for the geotectonic evolution of the Median Tectonic
Line, central Japan. Jour. Struct. Geol., 8, 3-14.

EART M, 1998, HEREOMEIT. HMEHAMEAHE2E (1L
) S rRIa - BAY—EEE, 101-104,

EARTEME - S5 &, 1996, HHERWOEIT. WBAKME - BUE
e - SEHHAS - HES - 7T - #ilsE - KE=ET

(#) 77 b=s ALEREHR (R #RGERBERL SR
%), Blx, HE, 211-219.

EATEHE - S B, 1998, BIHiLHL & PUE- MO HERW
B E-FIRBRF O FIER 2. 0 ARMEESE105E5H
KEHE, 208.

Takasu, A., 1989, P-T histories of peridotites and am-
phibolite blocks in the Sanbagawa metamorphic belt,
Japan. In Daly, J.S. Cliff, R.A. and Yardley, B.W.,
eds., Evolution of metamorphic belts, Geol. Soc. Spec.
Pub., no. 43, 533-538.

RHEE - F e JOARIE, 1987, DY [EIPH E =0k 1 R S
o104 MEER. B ARMEFESEUE RN REE
B, 495.

RHEG - 4=, 1999, WMo/ EARIRERE -0
Moy, WEERE, no. 53, 199-219.

GEIRSCER, 1981, mIEhde RHERE - 4B M R AR R OB MR- -
CIZAV— MEERA & OB, #EMF&EE no. 26, 43-57.
HiRGE—, 1993, HAWHBEA S A ARV S OEHE=/LT &

=27 X, HEME, 99, 525-543.

I - SRR, 1999, IR s E IR+ A AP E O

Rb-Sr#i¥y 7 4 v 7 v VAL HAME ¥ S5 1064E 54K

SEF, 231

W, 1986, BABUILM =R - BRACH O HEREE OB,
A B A#AFER, no. 26, 195-260.

BAKR= R OEBK - EBEER, 1979, SHRE ML T RE
NS & 2 oduiEo g L. T AECEBIEH O, no.
1, 31-38.

BiEME - kI BH - CREE—RE, 1985, WEFH A S L 0 AR
wmOBLE. B, 55, 47-52.

(& B

AR - AR i1

A R - IR (W), 1988, HADOHZE 4 il 1.
7R, W, 332p.

fATdER, 1970, B gURR i) 5 v S SR80 AT — 1T B IS O RE S,
EEIS AT RS, 19, 119-147.

HEATEESG, 1972, mIEBRTREREIE, MAERA RO A L EiE
B ORISR, SMAEFM RS, 21, 15-37.

MRt AT, 1979, AT - A BHIR O S ES) — 45 B E T - 1
BEBRAOEENESICOWT, M ERIZE S5m0k
THAS B OMEE,, 491-511.

HERFAEESR - J5 fibde, 1985, MTRCBEZERC OEREIEN. HE R
£ no. 25, 127-136.

IWHEFR - R HEA - SR - (AT - o & . g die
Fe - BREHFEAL - BINFZE, 1974, i ER AT SN, Hb
HEHAAT.

I B - FETE R, 1986, BHEH oM & 2RSS Tl s h
B W AARFAR & OSBRSS Of—. SUKFRF SR (b
®), 15, 137-151.

Yao, K. 1984, Subdivision of the Mesozoic complex in
Kii-Yura area, southwest Japan and its bearing on the
Mesozoic basin development in the Southern Chichibu
Terrane. Jour. Geosci., Osaka City Univ., 27, 41-103.

AR I, 1998, W - HAERT 7 P27 AL RLHT7 V7B
FAVE A AROMEDT. MFEFARIEAERER S Y v K
Vb RAY —PEEHE, 122-125.

Yoshizawa, H., Nakajima, W. and Ishizawa, K., 1966, The
Ryoke metamorphic zone of the Kinki district, south-
west Japan: Accomplishment of a regional geological
map. Mem. Coll. Sci., Univ. Kyoto, Ser. B, 32, 437-454.

MRS - A4 LM, 1998, HEEWOLERE, (LRE B LU
BB G OFMATA. HAMEESEI05EFAM RS,
215.

MECHERSE - S0 - i A EERE, 1999, RIBMEZEE, JEER N —
F+ IV EDRb-Sr, Sm-Nd B L OV K-Ar 4L Fn & H
NP R 10645 N ATE Y, 58,

Watanabe, T., Fanning, C.M., Uruno, K. and Kano, H.,
1995, Pre-Middle Silurian granitic magmatism and as-
sociated metamorphism in northern Japan: SHRIMP
U-Pb zircon chronology. Geol. Jour., 30, 273-280.

Geol. Soc. Japan, no.56, 13-22.)

EXREE - FE OBBX - IR, 2000, B3E)|-HER-EHA HEROSENREADET. WY
PERE, $|568, 13-22. (Miyamoto, T., Hara, I. and Yamane, M., 2000, Reconstruction of
tectonic framework of the Kurosegawa-Paleo-Ryoke-Southern Kitakami continent. Mem.

)| - AR - OB AT oW T, HHEER, HELAE oGRS, s
Bjork, fEmaEOMATENR, HIHRBEDILGER - FSHEM 2 2 5, SHEEE SR
BREMBEARE L, Bl)I-HEF-HI EEROREAIZE, SHBLZE2 00T T AN
RRENTVDEIIRZDBH, FOFRT, ZOBMY, Ko-RERRE G- b b s - Ak
ERIZE o TR L CE - HERTHAEHETAIEFVIRBBESNLZ ERIBH L. L
T, BEB & WA OREEEIL, WH DY 2 7/ 0 5 REEIEE SR L b HuiEEe
Ea OGAROIIRIZ L > THRES NS - BULA R TREFIER S (NFFE) & A%
s (FEMR) OMICHMET AL TAEF VI E, HERLIIBITAHEILH RE R HAORK G
BfRe %, BEMIIIR TS DICLELES 2 E L7,

NI | -El ectronic Library Service



