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Gravity-gliding of the Mesozoic strata and its related
structures in the Mino —Ryoke Belt, Central Japan

Ken-ichi KANO

The Upper Paleozoic-Mesozoic strata. mostly Triassic and Jurassic ones, are widely distributed in
the Mino Belt, including the Tanba, Kiso, Ashio and Yamizo Mountains, and their metamorphic
derivatives in the Ryoke Belt, Central Japan. Recent progresses of the structural analysis and
biostratigraphy of micro-fossils made clear a lot of important facts about the stratigraphy and
structure of their strata. This paper deals with the structural framework and tectonic process of their
strata on the basis of these new evidences.

The Upper Paleozoic-Mesozoic strata are folded to form composite folds. The folds range ten
and several kilometers to several centimeters in wavelength. The first order folds of them are upright
folds with wavelength of more than 3 km. The fold structures, sizes, shapes, folding styles and so on,
gradually change from the north of the Mino Belt to the Ryoke Belt in the south. Thick piles of the
allochthonous strata, giant Deckenpaket structures, occur in the eastern Mino district and in the
southern part of the Ashio Mountains. Decken, sheet-like in shape. of a larger scale in the Deckenpa-
ket attain more than ten kilometers in length and breadth. Olistostromes, which are composed of
chaotic mixtures of ill-sorted numerous blocks, occur below the giant Deckenpaket and on the north of
the Deckenpaket in the eastern Mino district.

These folds, Deckenpaket structures, and olistostromes were probably produced by gravity gliding
of the strata from south, along décollments at some ages from the latest Jurassic to Early Cretaceous.
The décollement of the largest scale was produced in the Triassic chert, rest on the Permian strata.
The folds with less than 1 km in wavelength, such as minor folds in bedded chert, were mostly
produced accompanied with décollements formation before and/or during the displacement of the
strata. The strata separated into several smaller sheets along the décollements and packed thickly to
form the Deckenpaket structures. The Olistostromes were produced by collapsing the advancing
Decken front. The upright folds with wavelength of more than 3 km were produced at the latest stage
of and/or after the displacement of the allochthonous strata. The gravity gliding of the strata were
probably triggered by the up-lifting of a geologic body situated to the south of the Ryoke Belt.
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1:limestone, 2: green rocks,

3: chert, 4: mudstone, 5: sandstone (1 —5: Permian- Jurassic strata), 6: Lower

Jurassic Iwamuro Formation, 7: Tertiary and Quaternary sediments and
volcanoes, 8: serpentinite, 9: gabbroic rocks, 10: granite, 11: rhyolite,
12: low angle thrust, 13: locality of conodonts.
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Table 1. Conodonts in the northern part of
the Ashio Mountains. Localities arc shown
in Fig. 4.

=1 RIBIsALERy 2 7 F o b BERIZIX 4 B

Locality l Conodonts Age
: i late Anisian—
A1 | Neogondolella longa a .
‘ early Ladinian
[‘ Neohindeodella triassica,
U Cypridodella mulleri, Neo-
A2 [ gondodella polygnathiformis, early Carnian

N. cf. foluta, Gladigondo-
lella tethydis, Enantiogna

thus ziegleri

| Epigondolella abneptss, E.
A3 J bidentata, Neohindeodella middle Norian
‘ dropla, N. suevica, Chiro-

della dinodoides

Epigondolella abneptis,
A4 Cypridodella mulleri,
Enantiognathus ziegleri

Cypridodella delicatula, ‘

early-middle
Norian

!

Cypridodella mulleri, Enan-

Triassic ?

( tiognathus ziegleri

it

Twb, 2O RIS 38 EEME T YOSHL
DA (1972) K k> TE BTSN T3, EEHIR
T ERkn, 2100 m, 210 m, $ m, £ 10cm&
Vo T2 HEENEEL, W DL DOF —F—2ED 5
T3, EOBEErHL Tk, 6 o, BL/ ST
WTIES D, FHEORMEOHIENTIZ4 DDA —
F—mhbEINTVS, 12120, 2050 #D
JRERCFEEDTEE I, B L D~ TIEH s,
ARFILHIC BT HERRE i Es A 5N 5,
R TIEHO 4 — 5 — OBEFTIZ T E T b,
10 km, #km, 100m, 10m, m D> E 42,520
A= =355 LB bins, 73RS LD
Bro—HTHh s, 2 I THEEH mM~10H m
O LB RIER U 72 ¥aili v 0F % #aulh 5 353 50 m LA
FowlE L OnED, FhoHUES BN E I
FFERICODS CEHWTW S, KRELMERTE,
SIZHE100m 4 — ¥ — D/ £FD, oS
SICEE 1~ 3kmfEE O #Il &2 1E-> T <, K3
I oEER1~3kmD #lliD > HHEE S L < I13HE
EHEEINLZbODAET LI, Zh oo o
—EIC IR o RE T, MR LR E RO
bObLHD (JFEF, 1975).

Fig. 7. a: An example of composite folds in the Kiso district (at K5
in Fig. 3), b: Flexural-slip fold in bedded mudstone, c: Lens like
structures in alternating beds of sandstone and mudstone.
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LF v— bERIZIE, LIEFLIEZoEENED SN
% (YOSHIDA, 1972).
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(RANF vy ) &
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KK, 1974 ; 557%F, 1976 ; LIJIMA et al., 1978 ;
48, 1979 ; KANO, 1979 YAO ef al., 1981) =,
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Fig. 8. Minor folds in the Kiso district. A: flexural-slip folds in
bedded mudstone (K1), B: lens fold in alternating beds of sand-
stone and mudstone (K2), C: lens folds in alternating beds of
sandstone and mudstone (K3), D: flexural-slip folds in turbidite
beds (K4), E: lens structures in turbidite beds (K4), F: flexural-
slip folds in bedded muddy sandstone (K5), G: flexural-slip fold
in turbidite beds (K6), H: folds with axial plane cleavages in
bedded chert (K7). Localities are shown in Fig. 3.
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Fig. 9. Sedimentary structures in the Ryoke metamorphic rocks.
A: pebbly mudstorie (near K6 in Fig. 3), B: slump folds (near K7 in Fig. 3),
C: cross lamination (near Mt. Dando in the Mikawa district).

L

X9 WURCAM T R . A TR (M 3 K 6 flii), B: 27> 7 #ll
HA3HK7MHiL), C: 7a 27 24— g (il (LA i)

— fautt Wv >
O——— anticline — U ;——x
»—— syncline Nakanoho anticline H;

Kabuchi Decke

Inuyoma ==

Fig. 10. Giant Deckenpaket in the eastern Mino district (KANO,
1979). Chert beds are designated.
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Fig. 11.

Schematic geologic map and profile of a part of the eastern Mino

district (KANO, 1979). Chert and olistostrome are designated.
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Legend

Aisawa formation
Maki formation
[ ] Adoyama formation

E:_f} Nabeyama formation
E:g’v:} Izuru formation

—_— 1

Fig. 12. Geologic map and profiles of the Kuzuu area (Yana-
gimoto, 1973). 1: thrust, 2: high angled fault.
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Fig. 13. Equal-area projections of attitudes of beds in the Ashio
Mountains (Upper hemisphere). a: Kuzuu Formation in the
Kuzuu area, b: Awano Formation in the northern part of the

Ashio Mountains.
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Kaminoho olistostrome

Mugi Decke

Wadano Conglomerate

sandstone and mudstone /7.

ﬂ:U chert

Fig. 14.
(KaNo, 1979). 20, 21, - - -
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——>— syncline
—— fault
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Internal structures of the Kabuchi Decke and ages of conodonts
, 33: conodont localities, A: Anisian, L:

Ladinian, C: Carnian, N: Norian, e: early, m: middle, 1: late.
K14 #RIT Y FONE#EE & 2 7 F > OIS (Kano, 1979). 20, 21,
33: 2/ > FEM, A: Anisian, L: Ladinian, C: Carnian, N : Norian.

e: early, m: middle, L: late
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Fig. 15.

Olistostrome along the Hida River in
the eastern Mino district. Arrows show
chert olistoliths.
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Fig. 16. Schematic illustoration showing formation of the
Deckenpaket and olistostrome in the eastern Mino district
(KANoO, 1979).
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Fig. 17. Schematic illustrations showing the origin and the displacement
of the allochthonous strata. See explanations in the text.
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Fig. 18. Geologic profile of the Yoro area (YOSHIDA, 1972).
Cross line A—B is shown in Fig. 5 in YOSHIDA (1972).
ss: sandstone, Is: limestone.

18 #& U s PTWIEI X (YOSHIDA, 1972).

Y OsHIDA (1972) @ Fig. 5 &,

ALTwa(K13). i, MEOER LICE» K
igmheDfEre D, FOBICIEL RO DT
»HHAREED D D,

Ephi o h 2 AN, #EHc Bz L
WENKEL, FTTizeboT/han (1D, 2
DL E P EOSRIIERZIL T LR D ©
N2 (X18) (YOSHIDA, 1972). Z D X 5 KfRE.
5, OO IESL B b L L b —E b, H
B 7 3L < EICH > TOBEIOBRICIZE S 1172 /]
BeME s, 7oL, ZOIESTRHERE T Y oA
DA RNAPO—LEBIISETHE2DT, TOFE
BRI T v BER TH L. FLTEDEE
PHEE» S (M6), M DI FEIICGRISLZHD
Yz b, Lo T, $RTOIE #illss, 732
VR NS - T B OWEIOFER T & 7o & D L Hil
WCESER T A 2 EIETE L,

%70, FESEC EEEALS O Fa i, —EiC
Hoftz AL — B2 SR il s, i
7 L2 I - 7B O RS TORE) - IES,
K ARD 2 223 TERL, BICEFKHORAH
HIZERREOEWES TR I D, BREEOS
WS xR EoEOBREGE E—BL L
(787, 1978). T+ 4xb b, HEFE T, HITHEIZ
AL ONTHRABHNE 2% &+ 2#EEEDE
2 LT LA, Lz ad - THESFF O vt i,
i —SEH 2B U T ORI —E O E R T
DFEM TR <, % DBEFEN TORATHNCEAD
FRL-ES TR SN LDOEEbILS,

PLED~TZ Em s, FEE-HERAIC KRR R
Shd, Fr— bO/MEHD SR TknAT&R E TO
o ) OES, KEROIESLFEIEEO L,
F AN o B O KFEREE - PEEICERL T
W B ETREMEDSIER ISR, 7277 L, IESL#AH S RER
EHORNBHEZ I OKRLEZ 2LERD D,

(ST DAT=AES
ss: W, Is: 1iIKE

7. EEB—ERED gravity gliding tectonics

UFo~RTcERL3 7T arvDEEks, #hiZ
0o - HBOKERE, 7 v o FEOEK, BN -
TES T L IS, 7 v 7 OGO FHEIC X
240 A Ao —LFOKKIE, FEIICLLHE
D RBBEIBE), T 74 b b gravity gliding tectonics
WCRHZIENTE S, JDL D BERIE, Bicd
<o REHOELFICEBLWTLRE LRI
TWwa, krziEyasiith, 737 F 7 1Lho
Valley and Ridge province, © v & —[L[#fi7x & H3%F
BITHA, ZHsCBHT 2 XENE D 505,
WD & O & LTk, BEACH (1981), DENNIN-
SON (1976), JENKINS (1974), VOIGHT and CADY
(1978) E»bHir»h, 72 DE JONG and SCHOL-
TEN (Eds.) (1973) Z b $% { OimX o fg#sn ¢
W3, IhoOHIBOME X, Fa~ilhiork
HEOwENL, FREEOSERIELEEIZL T
HWIEDRHLMIIENT NS, ZLDEHFE2~37
LTOEMETE Y, DSBS T a Vs
BEhAE L ZROMENCERI L T Ty, BI1SD
HEWML R 2hbng, HEZHTCRERYBEL
Twab, 7, BEIOEE, #LkERIC L2 EH
B 1I0mMl BB 850, 2, T
L7 AT 150 kmFEEE (TROMPY, 1960), # 7 7 4
7 > a vy F—TI 200 kmPA_ (PRICE and MOUNT-
JOY, 1970) OEFEELHEE ST 5,

EEHIER D SEFE I TOTIANLYDOAER, B
O BHFESAFIGEN Z e AT, 07Ty
LHESND, 7 2 TIRICESH O % 6~7000
mBEE R TRNE, FI0oXBEHFETOV
YWREIIR 3 ek b, ZOAERHBEET A7
HITIE, oMt 28I HonEEBRbhn, »
SFRBIEOWTHRLTTHARGETRE W, &
7, EMEEE 100 kmPl EE RES A0 (RIHD, Z
OEHFERRICTREAR T2V, BEBEEITHOL



30 5 i

LTYaZ | UMTIxEFEERE (72 & 21F, PIERCE,
1966), # ) 74 7> u vy ¥—TlkIEERE (OBRIEN,
1960) 7 EABEELEE R IXLLTw5, EE—H
FHTR, ZOWEHBRIEZBROF v— B eiEE
ENA. THbLE,BETRYEZRLILDTVLF v —
FENLERBNICHRE L TunleZ b3, WErid
&> s Bbns,
BERWOEBEHO T T anv<rndbn, i
DFEANTECHEMEDO b D TRV ET B L (R
), BIEOBERER & ORI HERE L @y, #
OO EFIZ & - TIb AT % b bIAEDOEF A
~NHEEIL, X Ddulo EZEMIESCEEMTO Ty
7 OEFHI AT AD DY HIFDOBEOBIR L DE
EECTDOTHB D,
ER-HKFOHMEE - 7y r fEEO BRI
Va7 REEEORERD, L3RRI
0, EHIHEOREKE b - TS, FO%KICHE
K OERERABE Z D, QBP0 REED
BAPERALCEEOEE S & 2, ELRIEED

TERREFRIILL T O LD W L T DL ARETX 3,

FREMEEE T, B> > B HKICH 2 210
[EEEn, F-HAEBAREMAESECBE> TV
(SAKAGUCHI, 1961), # L T, Z OE LS8 13H —
HAEREE L L ICEEEknO EAL #li o R & 3o
BHEEEE->TWwE, Le-T, Zhsoliks
Y2 R, o Eh iR & HELRTH T
TOHHWEIKE I >Twab, FyrORME2RD
T, BE-HEEKEOBMO» D O E, B
KW b2 -> T 2O XN LD
Bbts, Fv— bO/NEMOTRKIZZED S b THh
D RGO RETH S S, F2 77 UIEST fEehEE
PLRASH O FLAL AN S X B ACE R ENCRR L 72
bOETEIEDNTERVEITT TR,

UL ICOXRT X 12BH VBRI T S201201F, Ya
7 kD S O EEEHRTHA & & O AR RO BERE
O XD FEENC, ER-EFFICHEARTRERBEC ER
LicHER S 2T iEz s v, 2o, RE
OEERT & = F)IF £ O T LR L - ER L EE
L7z el il (1970) /0B (1973) Hick - ¢
FTTCRHERENLTYA, 20, Ml - /NEELHEE
U ER O ERIC, EE - EKR O gravity glid-
ing tectonics DEEEE KO T LW THAH, L
T, AR U5 o, 2 OMEEROEIZ 100 ki
%, bL<FzhEdy, BILH~BET 2=
BV a7 ROMBEEYE Tl 2 EASICHET
&5, Z0OLS KMEEE AR (1977, 1979, 1980)

R (1951) OFRBEABEREZEERL T, BHEXK
HREVATHWS, ZOREROEFROWEEZDH
Bz OowTE, KFTlRFEIREHEYE, 512
% DT =% 2Nz TECARN (1977, 1979, 1980)
WEoTEHLLERINTEY, 2 EHRL
L2 ERAmMOENE ZTNLDT, T TR~
s, TR UERE LTI, ZOBREBEARERO B
L TOuZ2FRU 1L odERZ20 LHIzE 0L
FICHEHLKZ2 %, $03F708HhT, Z0OER
FREICREME L, REO=WIIHRO Lo b HiF
TLlE-, ZLTERPHEIH SR TL £ - 065 R,
BEOHEFH L ZHNHE VWS Y4 TORR S
2ODEMFSHUIEER AR L L TET LI LK
BolzLifEEND,

8.  H h (Z

KT, I, KRE, 2R, \#BlEs
SO EEREY, BLOZ I X 0EHOEFRFEIC
SHT L, ZB-Y a2 7R EFLE LHIB OGS
OELRRT, 21T, ZhsoBERCE S
ZRBE T v, AV ARNA P u—L4, BLD
miho—8x, ¥ 2 ZREM o aREETEIC
TOH 5, WEOEEFHO L MEEIcH - 72
HERD BRI b - T, HEpidr 5o KiEE 2
AERRE AR Z LIERBER IO THSL Z &
Bz, 2 ZTOI: gravity gliding tectonics
Wh EOLBERRBROE 7 VIcE, ANFa
V—ya VIZBARRHS L %L, SBOEED T~
FOERICE->T, ZOEFLVOEIELBAL Tn
pRFER SN, REBCWL DO2OMES S H
FTRGwmERZA LT 5,

1. ER-#EFFOMEH T, FEihik, EHED
OO IREE, Zh o OMERE, £Y A NA b
TU—ADSAZETE R b > TnRYy, £
12, TRTOT w7, &Y A A b a—AH gravity
gliding 12 X 2B HEE, &2 » LENH 5, To-
YOHARA (1977) & X i, BB HFEMEO 7~
TR, Yo 7RETHICIE T L O EEMIT Y X
DERBLIZLDE XN T WA, AONO ef al. (1980)
T, N#ELHOA DA A a -2, Ty 7k
BiZEblolcdbDEwvyd X Dix, BE(?)DEE
D wwlEwboEaNTwb, £72, NFELH
oM 7 vy vy OREE R - S, 1981)
i3, KOE TNV EFBE TV ZIRN, 20X
7%, B BENEZZ LW T vy « )



EE-ERmOHREROESFEE F1LUC

AMAMO—LENEE—
BRSH 5,

2. MERFIC L REERBOFRRITRILIE U
Folzidmhnz b, 5%, ZOHERBICELTS
T, FE-FAFRKTOY 2 7 Z0OMBOERR, B L

REEFOXEEE, FRUEHLOXE L BL T,
Y 2 R & HHEACHTHA O TREER 2 S SEEE 2 0 1
TOEHEL LD id-> X0 IR TFIERS R,

3. EBREFTICEAET 2 ZBROGIKERE « i
=sHE, Fy—b  -PEEBLOBRF - S0l
RIE? IS HIKEED Bttt s L Tfibh Tuw 3
ZEMZ N,

4. EBHOT v r OFAELZD AnoiEEsn
5 E AR ZRE O EF 100 kmAik, &L <
ZhAbesd, 220, FEHAEENERFL,
DY BHF7E LIZENFORIE, BHAERKTD 25
kmlL 27w, Uz hd > THRIMARO R D B OGS
e, BEAKBERD FR, O HIFICEED A
HIOHEREIZ OWTHRET EIZ T gz

570U,

R TFAET S AJHE]

X )3

ADACHI, M. (1976), Paleogeographic aspects of the
Japanese Paleozoic-Mesozoic geosyncline. Jour.

Earth Sci., Nagoya Univ., 23/24, 13-55.

B SF(1977), ERWOHAERY -5 PR ETO
Bt 7 o) M N e F OMBEENES., HEME, 83,
341-352.

<K G HBER(971), £EFE N AR D sole
markings & & itRIZ OV T, i&%?;ﬁ%, 6, 39-48.

AONO, H., SATO, T., MASUDA, F., KATSURA, Y. and
MAKINO, Y. (1981), Gravity-slidings ebservable in
the Mesozoic of Yamizo Mountains in northeast
Japan. Sci. Rept., Inst. Univ. Tsukuba,
Sec. B, 2, 17-44.

Asami, M. (1977), Two modes of occurrence of stau-
rolite from the Ryoke metamorphic rocks in the
Hazu area, Central Japan. Jour. Japan.Assoc. Min.
Petr. Econ. Geol., T2, 205-220.

BEACH, A. (1981), Thrust structures in the eastern
Douphinois Zone (French Alps), north of the Pe-
Ivoux Massif. Jour. Struct. Geol., 3, 299-308.

DE JONG, K. A. and SCHOLTEN, R. (Eds.) (1973),
Gravity and Tectonics. Wiley-Interscience, New
York, 502p.

DENNINSON, J. M. (1976), Gravity tectonic removal of
Blue Ridge anticlinorium to form Valley and Ridge

Geol. Soc. Am. Bull., 87, 1470-1476.

Geosct.,

province.

9 B A 31

ELTER, P. and TREVISAN, L. (1973), Olistostrome in
the tectonic evolution of the Northern Apennines.
In DE JONG and SCHOLTEN (Eds.), Gravity and
Tectonics, Wiley-Intersciences, New York, 175-
188.

ARER B (1979), EBEHETOKOEHEFTIIE D S N1LD
aHAHEOMIBRZI L, B M, 85, 177-185.

HATTORI, I. and HIROOKA, K. (1979), Paleomagnetic
results from Permian greenstones in central Japan
and their geologic significance. Tectonophysics, 57,
211-235.

AREB B - ERTEHAC (1979), EERFALEREERLHIC S
3 EERROE - GIKER S S OB OER & 90,
RHRFBEFTHE, FHW, AR, 29-3, 1-16.

o EE-RSIETA981), EEHOKK SR —ARA
BIUa/ Ry ML 2HREm (2D 2) —, PEMRE
BIFH O, 3, 231-249. '

M E—HR(1970), AR H A O F - A RHE X 0 i 5
NEETOME BlLEE (EHFEYE), WilgAE
HiRRZ, BE, 193-200.

EHAGE (1979), EBWERO 3/ Fr ML 2ERR
5 UNCHIERE OB, BB SMEEELSH
&, 103-113.

Ico, H. (1959), Some Permian fusulinids from the
Hirayu district, southern part of the Hida massif,
Central Japan. Sci. Rept. Tokyo Univ. Educ., Sec.
C, 6, 231-254.

IJIMA, A., KAKUWA, Y., YAMAZAKI, K. and YANAGI-
MOTO, Y. (1978), Shallow-sea, organic origin of the
Triassic bedded chert in Central Japan. Jjour. Fac.
Sci. Univ. Tokyo, Sec. 11, 19, 369-400.

Isozakl, Y. and MATSUDA, T. (1980), Age of the
Tamba Group along the Hozugawa “Anticline”,
western hills of Kyoto, Southwest Japan. Jjour.
Geosci., Osaka City Univ., 23, Art. 3, 115-134.

JENKINS, D. A. L. (1974), Detachment tectonics in
Western Papua New Guinea. Geol. Soc. Am. Bull.,
85, 533-548.

Bk R (1977), HMAHERPIC B 24 ) A A b
00— &% OFRE, MAGTERR, 20, 145-159.

FEFR— (1975), REFIR, JLEA S —#2) | Hus o) b8y —
FARBORER, HEH, 81, 285-300.

—(1976), FEMBERFETOKT v rEEL AV R
FA O —A, BAMEESE 83 FEMASHEE
B, 147,

——(1978), BRIR T OEKLERE OJEF L&, #

EHE, 84, 445-458.

KANO, K. (1979), Giant Deckenpaket and olistostrome
in the eastern Mino district, Central Japan. Jour.
Fac. Sci., Univ. Tokyo, Sec. 1I, 20, 31-59.

FFEFRR— - EUBCE (1981), I BRI, $B3E)|| EiHiR o
T -HEROMERE, HAME Y SE 88 FRMAS



32 5¥ iy

HEET, 477,

TR - KR #(1955), 5 H90 1 WENIE "TER,
B L UEAEE, 57p.

ARFHEH (1952), &% 28 OB EAIRFF1), HhE M, 58,
457-468.

KIMURA, T. (1968), Some folded structures and their
distribution in Japan. Japan. Jour. Geol. Geogr., T8,
1-26.

ARATEUE (1974), BHAOHFER O, 2y, 83, 143-
156.

— (1977, 1979, 1980), HAXIE—Z DEMIZE S
gT—[1], [IIE], [I'F]. &45Ek, #x, 916p.

—— B IE-EL BHQ966), EREGE. Sl
HIEL, 16, 192-203.

KIMURA, T., YOSHIDA, S. and TOYOHARA, F. (1975),
Paleogeography and earth movements of Japan in
the late Permian to early Jurassic Sambosan stage.
Jour. Fac. Sci., Univ. Tokyo, Sec. 11, 19, 149-177.

AINRE—(1951), HAM A ZE #am,. SaEE, A
I, 353p.

IR Z =1 (1955) , FIRRIZK RS O U, HizE3E, 3, 96-
102.

IR (1979), Z&FC T/ K > P OEBR, BEEX =6
BUHBLREG S, 2177,

KoOIKE, T., Ico, H., TAKIZAWA, S. and KINOSHITA, T.

" (1971), Contribution to the geological history of the
Japanese islands by the conodont biostratigraphy.
Part Il. Jour. Geol. Soc. Japan, 77, 165-168.

MR KT B AR EIR K A97D, AR
BAMEOHARBEED / N2 b L EEEORR,
HUEHE, 77, 221-222.

——— AR BEGE - RT #1(1974), HHARIE
B4t ZERMILE L B2 T FIUBOARES &
FOHFERER. MM, 80, 293-306.

ANEFR(1973), PREGER TR Db - BE R, oh i
iR (LR, HEAXFHRE, #H5T, 253-261.

KUTSUKAKE, T. (1977), Petrological studies on the
Ryoke metamorphic rocks in the Toyone-mura
area, Aichi Prefecture, Japan. Mem. Fac. Sci.,
Kyoto Univ., Sec. Geol. Miner., 18, 49-110.

PR K (1976) , FHER R BHERY O B2 IR 5T, B
KHEF 5 83 FEMASHEEE, 49,

MA BB HE1981), {LFE e » R ER T v —
N OHEEREEIZ DLW T, HAMBE P45 88 FEiiR e
HEHEE, 249

MCELHINNY, M. W., EMBLETON, B. J. J., MA, X. H.
and ZHANG, Z. K. (1981), Fragmentation of Asia in
the Permian. Nature, 293, 212-216.

MIZUTANI, S. (1964), Superficial folding of the Paleo-
zoic system, central Japan. Jour. Earth Sci., Nago-
ya Univ., 12, 17-83.

———, HATTORI, I, ADACHI, M. WaAKITA, K,

u%\ —

OKAMURA, Y., KIDO, S., KAWAGUCHI, I. and KoJI-
MA, S. (1981), Jurassic formations in the Mino area,
Central Japan. Proc. Japan Acad., 57, B. 6, 194-
199.

PAH @ BSL SP-mBEEFT(1974), KUt Ao
LWL HERL OELRL MR L FOEYHEE.
HEYIWTEREGE, 49, 265-272.

NUR, A. and BEN-AVRAHAM, Z. (1978), Speculations
on mountain building and the lost Pacifica conti-
nent. Jour. Phys. Earth, 26, Suppl., S21-S37.

OBRIEN, C. A. E. (1960), The structural geology of the
Bosche Ranges in the Canadian Rocky Mountains.
Quart. Jour. Geol. Soc. London, 116, 409-436.

N 52(1969), EFFES®E A AICOMAT 2 EE
ZkiE DARSTE. MERE, 75, 521-536.

KHEY(1953), 5440 1 #HEEEH,, MR
AT,

PIERCE, W. G. (1966), Jura tectonics as a décollement.
Geol. Soc. Am. Bull., 77, 1265-1276.

PRICE, R. A. and MOUNTJOY, E. W. (1970), Geologic
structure of the Canadian Rocky Mountains be-
tween Bow and Athabasca rivers—a progress re-
port. Geol. Assoc. Canada, Spec. Paper, 6, 7-25.

REEDMAN, A. J. and UM, S. H. (1975), The geology of
Korea. Geol. Miner. Inst. Korea, 139p.

SAKAGUCHI, S. (1961), Stratigraphy and palaeontolo-
gy of the south Tamba district, part 1, stratigra-
phy. Mem. Osaka Gakugei Univ., 10, 35-76.

SATO, T. (1974), A Jurassic ammonite from near Inu-
vama, north of Nagoya. Trans. Proc. Paleont. Soc.
Japan, 96, 649-661.

SHIMIZU, D., IMOTO, N. and MUSASHINO, M. (1978),
Permian and Triassic sedimentary history of the
Honshu geosyncline in the Tamba belt, southwest
Japan. Jour. Phys. Earth, 26, Suppl., S337-S344.

TEARKERR » FEAEIL (1981), FHEHEHFTRHE O #E,
ARGERIER OBFSE, 3, 215-219.

SHIMIZU, H. and MASUDA, A. (1977), Cerium in chert
as an indication of marine environment of its
formation. Nature, 266, 346-348.

BRBEERE  E(1972), BREIMN S DY 2 FH0E G
DR, HEHE, 78, 213-215.

T RS BAOL B (198)), HATIBIR O
KT O LR ~T VL — b Drdihiild L EONE
B —. B2, 51, 508-515.

BRI - THEEE 098D, BRUSROME#E (20
2). HAEREEEROMSE, 3, 227-232

TOKUYAMA, A. and YOSHIDA, S. (1974), Kinabalu
fault, a large strikeslip fault in Sabah, east Malay-
sia. Geol. Paleont. Southeast Asia, 14, 171-188.

SRELRA974), ILOEHEH - AFNEH B L OBEFK LK
EEORRIC DL T, HIEHE, 80, 51-53.



FEiR —HFWOP LR EEE) & £ U2 HEEE

TOYOHARA, F. (1977), Early Mesozoic tectonic devel-
opment of the porth—western Chichibu geosyncline
in West Chugoku, Japan. Jour. Fac. Sci., Univ.
Tokyo, Sec. 2, 19, 253-334.

TRUMPY, R. (1960), Paleotectonic evolution of the
central and western Alps. Geol. Soc. Am. Bull., 71,
843-908.

VOIGHT, B. and CaApYy, W. M. (1978), Transposed
rocks of the Taconide zone, eastern North Ameri-
ca. In VOIGHT, B. (Ed), Rock slides and avalan-
ches. 1. Natural phenomena. Elsevier Scientific
Publ. Co. Amsterdam, 505-561.

FARSE -l L #EE AR EmHEEL(1957), 54
5o 1 ERIBHE K L OREBBE, HARE,

(HEFA - FHIEA - SmleH - ILEE - (P 83
A - FEHFAL - FIFLE(1974), 20 T35 D 1 &k
RS A HE .

HIA  #(1973), IFREE Aot - 4O &R & i
BESEOFMET. MUEME, 79, 441-451.

YAO, A. (1972), Radiolarian fauna from the Mino belt
in the northern part of the Inuyama area, central

33

Japan. Part 1. Spongosaturnalids. Jour. Geosci.
Osaka City Univ., 15, 21-64.

(1979), Radiolarian fauna from the Mino belt
in the northern part of the Inuyama area, central
Japan. Part II. Nasselaria. Jour. Geosci. Osaka
City Univ., 22, 21-72.

NE BF(1981), - HERMBR T v — b ORFZESH &
HETEBRIE, HAMIE 208 88 EEMASHEE S, 55-
56.

YAO, Y., MATSUDA, T. and IS0zAKI, Y. (1980), Trias-
sic and Jurassic Radiolarians from the Inuyama
Area, Central Japan. Jour. Geosci. Osaka City
Univ., 135-154.

YOSHIDA, S. (1972), Configuration of Yamaguchi zone
— Analytical study on a fold zone. Jjour. Fac. Sci.
Univ. Tokyo, Sec. 11, 18, 371-429.

YosHIZAWA, H., NAKAJIMA, W. and ISHIZAKA, K.
(1966), The Ryoke metamorphic zone of the Kinki
district, southwest Japan: Accomplishment of a
regional geologic map. Mem. Coll. Sci. Univ.

Kvyoto, Ser. B, 32, 437-454.



