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Study on the Geoldgical Structure of the Sambagawa-
Chichibu Belts in the Kanto Mountains.

By
Mitsuru TOKUDA

ABsTRACT : The geological and rock structures of the Sambagawa—Chichibu belt have been stu-
died in three districts of the Kanto Mountains, Kanra-cho district (Gunma Prefecture), Kama-
buse-Nagatoro district-and Tokigawa district (Saitama prefecture), central Japan. The study has
resulted in the clarification of fundamental characteristics of geological structure, history of
structural development, relationship between geological structure and thermal structure which
was produced during the highest temperature stage of the Sambagawa metamorphism, and time-
relationshp between tectonism and metamorphism in the Sambagawa-Chichibu belt of the Kanto
Mountains.

The Sambagawa-Chichibu belt of the Kanto Mountains is divided into three metamorphic
zones, chlorite zone, garnet zone and biotite zone, with reference to appearance of garnet and
biotite in the pelitic schists as metamorphic minerals which were produced by the Sambagawa
metamorphism of the highest temperature stage. Albite appears as porphyroblast in biotite zone
but not in garnet zone. The zone bundaries are generally parallel or subparallel to the lithologic
layering.

From analysis of rock structures it has been clarified that the tectonic processes in the
Sambagawa belt occurred at least in 5 stages, 1st stage for formation of Sp (So')-schistosity, 2nd
stage for formation of S; (S1')-schistosity, 3rd stage for formation of Sz (Sz')-cleavage, 4th stage
for formation of S3 (S3')-cleavage and 5th stage for formatin of F4 (F4')-folds.

Generally, the Sambagawa schists of the Kanto Mountains have distinct schistosity of single
set. The schistosity corresponds to Sy (Si')-schistosity. The major structure of the Sambagawa
schists in the western half of Sambagawa belt of the Kanto Mountains is a northward vergence
recumbent fold (Kanra recumbent fold) with nappes. The S; (St')-schistosity corresponds to the
axial plane schistosity (= differentiated crenulation cleavage) of the Kanra recumbent fold. The
core of Kanra recumbent fold consists of Sambagawa schists of higher grade than its mantle
does. Therefore, it has been concluded that the major geological structure and rock structure (S
(S1")-schistosity) of the Sambagawa belt in the Kanto Mountains were produced by the tectonism
to collapse of the Sambagawa metamorphic field and to be related to uplifting of the Sambagawa
schists, and, judging from northward vergence of the Kanra recumbent fold, that the uplifting
occurred with northward movement sense as nappe. The So (So')-schistosity is commonly found
as form surfaces of rootless intrafolial folds in. the S; (Si')-schistosity, and it appears to have
been produced by the tectonism during the hlghest temperature stage of the Sambagawa meta-
morphism,

The Sz (Sz2')-cleavage is referred to the type of crenulatlon cleavage-differentiated crenula-
tion cleavage. The cleavage develops as axial plane cleavage of folds with southward vergence,

Doctoral thesis (Science) submitted to Hiroshima University in 1985,
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indicating that the uprifting of the Sambagawa schists occurred with southward movement sense
during the 3rd stage of tectonism. The folds in‘the eastern half of the Sambagawa belt of the
Kanto Mountains develop as recumbent folds of large-scale associating shear zone, while they in
the western half develop only in micro-minor scales.

The S3 (S3')-cleavage is referred to the type of crenulation cleavage. The cleavage develops
as axial plane cleavage of upright gentle-folds of large-scale with axes of E-W trend. The up-
right folding occurred during the last stage of the Sambagawa metamorphism. The F4 (F¢’)-folds
are referred to the type of conjugate kink fold. They appear to be associated with the formation
of upright gentle-folds of large-scale with axes of N-S trend (e.g. Yasudo syncline) which were
produced during Tertiary age.

In the Kanto Mountains, generally, the Mikabu greenstones and associated schists overlie as
nappe the Sambagawa schists (Sambagawa schist proper). They are not involved in the Kanra
recumbent fold. The pelitic schists of the Chichibu belt in the western half of the Kanto Moun-
tains which just overlie the Mikabu greenstones are commonly of Jurassic age. While, in the
pelitic schists of the Chichibu belt of the Tokigawa district which just overlie the Mikabu green-
stones, have been found radioralian fossils of Permian age. The Permian pelitic schists appear to
‘be correlated with the member of the Kurosegawa zone. In the Kanto Mountains it could be said
that the Kurosegawa zone overlies as nappe the Sambagawa belt.
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—;f, Boundary between spotted schists
and non-spotted schists
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Fig. 1. Geological scketch map of the Sambagawa-Chichibu Belt in the Kanto Moun-
tains. Studied area; K: Kanro-cho district, N-K: Nagatoro-Kamabuse district,
T: Tokigawa district.
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EXPLANATION
(] Atwvium
Basaitic lava & pyroclastics
Mikabu
green stone
; Gabbro
(Y siticeous schist
[=—] Peliticschist | Non-spotted
schists
:] Basic schist
”
E Siliceous schist cryssc%::!r:
=3 Pelitic schist  }Spotted
schists
Basic schist
[ | serpentinite

S~ KAMABUSE THRUST
<33 NAGATORO SHEAR ZONE
\. High-angle fault

Bl
Fig. 2. Geological map of the Sambagawa belt in the Nagatoro-Kamabuse district.
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Structural map of the Sambagawa belt of the Nagatoro-Kamabuse district.
1 - 3: Kamabuse nappe [ 1: C-formation, 2: B-formation (melange zone), 3
- A- formation), 4 : Nagatoro shear zone, 5 : Axial traces of recumbent

folds, 6: Axial traces of upright folds.

Fig. 4.
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Fig. 5. Diagram showing tectonic units of the Sambagawa belt in the Nagatoro-
Kamabuse district.
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Fig. 6. Geological map of the Sambagawa-Chichibu belt of the Tokigawa district. A:
C-formation (Basic and pelitic rocks with calcareous, siliceous and psammi-
tic rocks), B, C and D: B-formation (B: Pelitic rock with psammitic, siliceous,
calcareous and basic rocks, C: Chert, D: Limestone) E: A-formation
(Siliceous rock with pelitic rock), F: Mikabu greenstones, G: Pelitic schist

without albite porphyroblast, H: Pelitic schist with albite porphyroblast, I:

Nishidaira thrust, J; Hikage thrust, K: High angle fault, Loc. 1 ~ 5: Fossil
locality.

i

m
500

C ol

—D
Fig. 7. Geological profiles of the Sambagawa-Chichibu belt in the Tokigawa dis-
trict. The profile lines and legend are shown in Fig. 6.
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Fig. 8. Diagram showihg tectonic units of the Sambagawa-Chichibu belt in the

Tokigawa district.
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‘Fig. 9. Geological map of the Sambagawa belt in the Kanra-cho district.
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Fig. 10. Geological profiles of the Sambagawa belt in the Kanra-cho dlstnct The
profile lines and legend are shown in Fig. 9.
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Fig. 11, Diagrams showing structural map (left hand), structural division (top right)
and tectonic units (bottom right) of the Sambagawa belt in the Kanra-cho
district.
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BABOLEIZELRY, REARNAPICADSROAH, BEEMEISISTI2RESIOL X
REERE L TEINLMETH S, BREPIZIIAD S GH O T TOMB I FEATL » LIk

Fig. 12. Columner section of the Mikabu green-
stones in the Tokigawa district.
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GRELTROOND, Lo XIRGAROTIMD AL XL % & ) E ATV EL A
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B. RAFHIROMEIRE

1. Riffrv 7

#RKF v 7LD TR TIRNOMIBIITENIZH > TWSW—ENE S 0128 A WFE (5211 1715 )
WX o THIL 2 2DHUBICR >SN D (Fig. 4), MMOFHISIZEHWEIZL 5o T LEEOE
#r oy 7ETROREILF » TICES S ND, TR IZ L o TR O FEA L5 L
TWA7:DMOTIRIZIZARBILF v 7DADPHE LTS (Fig 4, 5).

Riftt v 7TIROREMTHRIE 1 D1/ EE F0fd (Bo) SR ERIIZL Tl
CESEND, Plate [—2IREND L )T Bllld—EDH L LR EF, MiLTsE LT AR
W TWA, (Fig 34, b) IZ& 5N B L) IZHHFH Tid Bo o 4edifiz E-W 75 N=S
FHarETIES D&, maximum i NEANTS 2 I LTWh, AMAMTE Fld 2 OBl & 27
BOOHWMOFEMTEHIOALNIDTH B, SITIRIEHMEDL - TRIILTVA

(Fig. 34, ), T &) % Bl DSUHET TR ENAUFIIE 1 DOk & 2 5 THIL,
ZOMBEBEMUEIT A EANTED (Fig 2, 4), WHFFIZHITA BORTINDIESD
ENXBIWEEYIC X 2 AENRY OEHERRYICL 55D TH S, BT OE SIZ=RI T
500m LISV IZDRTHEC &2 5o W CHESABUT B2 RIET B AL Tl SR B3
T ETATVD, BRHIH 2 kmDi S THINELEFRG L 1542,

R v 7SRRI 2 TR S SR & £RE LKL s THE N HEERT
% (Fig. 4, 5)o TDF v TIXBIRFHE %:E A N=S JHI DWW T 2 DD subarea 12X 5%
Nh5b, B % AL subarea, M % i} subarea & L AT L1235 (Fig 4).

Rk subarea | B fHEIC BV TERFIZKRFER VLD B S HEN TH B AL FHTE AL
FAEPISSVRDOFIEER L o THEAKRLTYD (Fig 2). S0 & BT 038 T
BHBTICEITTHEDOTIDL ) ZOmEEUIERIVAEHE L, o 2 % WIZEIT 2 HEN
#lh (FIRAEARI) DEEICE B DD THA, (Fig 3, 4). OB X ) T
oMt BIIEENE (Fig 2) X~ FLORMERLLSSL o XL 45
Tﬁﬁbfwéo:nu::ummmﬁmth%&Lf.t>V§%umHtmm3M(¥
JEAEEARI) AEELTHWABIEIZEALNTHS (Fig. 3, 4). Zivs OBz
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JA\#i subarea ! FiRFIZ—HEICW B STIICHIFI L TV A%, BARU) TR HE ST
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FIETHEMRBIZAWIATWS (Fig. 2, 3)o SO&) 2GoMIREAMHEOSHIEDE
g sh, TTICESHEEEHE Ly JRAuic@nd 7oAl CRARREA R ) A5
ELTWAZ eI oTWD (Fig. 3, 4)o AAEAHIM O LR O LT EIZ £ D LALOHE

SRS L EAREAR I O TR T A ARG EN T STROBIEL R T (Fig. 2,
3)o STITHBFEEKE LY Y RMICENT BRI GRIMEARII) 23588+ % (Fig.

3, 4) OO OIIZATT VL, WIHZWw s {HIHEH LTV,
EitF v 12524 AHERINIE A 2 2 LT d  (EfIRATEAE i & SETARA R, JBUAAN A
Wil & BIRBEI) o Fig. 32O A% & ICh o OMEHIINEN 7 = V5 > v 2R L
TWwh,

2. A+ 7

AU+ v 7541 Fig. 5 ISR SN TW D, SN & D LfoREIE I DF » FI2E
¥ 1L NNW—=SSE S IE DU T 3 D subarea IZX45F 3N 5 (Fig. 4)o WA 5 4 subarea,
AIhIL subarea, il subarea Tdh 5o TEINETG O DRI B VT LRSI IFHT O TE I D
B} & subarea 3T DT v FIZEEN B,

Vi E B BAFHE A SN o TIITIZHT§ 2 S # A0 12 B W
TEAEBUTE I I N TPAGIRIZEE L TWD, TOmB IRz Zoh TS 24

Thd (Fig. 2)o TND& ) LHMREITMABNITEEKE L v V2SN 7AiMl o
BEICLDBODTHSD (Fig. 4)o S ORI GHAHARII) DOETEICWwH 77 VL,
i L 5 { HHRICTH 5, : _

ATHIL subarea © ATHLDWIFHA CTIETF LA & mbUv £, BT, MBUVE LR T
W5 (Fig 2)o MTHALOMSITEITHBIMIEOFHZRIRIZDFVT WD, BT IE 2K
¥ BT E T RO ST S 23 o TRIUTIHOBUCIE < 5340 LT 205, )
I TEH 1 knfHE TEAR BRI STIRD G EZR LTV D, Hib 2 DR E 2%
EL e PRIICHNT BERT (RIILAREARI ) A5585% LT b (Fig. 3, 4)o SOR
LKA M 0 IR E AR B SAUT A IV S £ h, AThLZI b & 5
TR A & eI~ L AHE LTV Do AIYILULS %3 A NNW-SSE J ) DWikG IS & - Tl
B 2TV A L HICH X HH, Fig. 3DWFMIEIIIREN TV A & 9 2/ ILRE (RhF
RBEARAM) 2T L, MUNHETE D SRR LB L TV S (Fig. 2)o = OHEAIMlIEA
BILAEA DT LM L A2 M2 DTEDIMIZ AL L HIZHELTWE, Thb Dk
A TE DI ENE~NW A (770 T L, SMOlhiliz b 2w 222 il Tl 5 hT
w5 (Fig. 3, 4)o

il subarea : TNTHAN A TR SN, HIHIEIKTFUIE V. BITAHR RO TEG
RS, BTURENES IS, TSRl AONS (Fig 4).

BF F subarea ! TONTEAENE TR SN, HIVE, RIVE UG OSEMER 5
MEEL TV D, EFIEW D L HAER LTWAAZ DM SRR EEL L, e
SRWICET B 2T LT (Fig 2, 3). OB (BF LAUBARIM) o
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BWBLEATT YT L, WO b < HAE LTS, ]
RILUAEARI M B SR E R 1 e L o U 20 - BB T B0 HAHBARE B
EENEREE L Y YRR ZMBEI TS 5o ABILF v 7I2 81T HEEH IR
Fo TDENEFABB 7 VT VY ERLTVAEEZLNS,

3. Rif—amomiisoT o :
Ay I DORIZCUTIN % Fig. 131277 T Rl v 7, REYLF v FITIE3 % 2 THREAE H A5

= L e

Fig. 13. Schematic profile of the Sambagawa belt of the Nagatoro-Kamabuse district.
.1: Mikabu greenstones, 2: Serpentinite, 3: Non-spotted schists, 4 : Spot-
ted schists, 5: Nagatoro shear zone.

ELTWD, ShODHEMIMIEI 7 = V5> Y 2IRL TV S, KT » TIZBVTRADE
REEFOTERBB LA 7Y V200007 2 V7Y Y 2R/ R MRl ASRE L Tw
% (Fig. 4, 13)o HTHLCMNRBALT = VT >V OWEARIIIEH 7 = V5" > v OHEEE
&) BN S Wb DTH S, BRI LB ZILT = V57> OBBARMTL & —ED
Bz on, RN 7 20y > ORI & —0BL L # 2 605 A Bk
LR 13 R PSSR TR 12 b FHED L 72e AL S 0 &9 7% 2 WA 72 2 BYHTES)IC
Lo T VT THEENTER E N2, |

BIRF v TORAT VT 2HOBMHIZILT = V7 > OWEARIMEANT T, AdSGREEHFH=
BRI ENEET A LIZE o TRIRENALT I b2 9 7 257 Y T aThb, ORI
BT ERER P Z RN Th b BE 5 S SEROERIATERE A 513 & & & hfHn
e BBRTHELENIBDTHS ), -

C. #HRIIEDBESS

Flo e & AR A v 7, WEF v 7, WEILF » TD30oDF v THLHEK
ENTw2 (Fig. 8)o ‘

1. B+ v 70 iiHE , ‘
SDF o TETNTESHINERREPO LD, I ZEALIRIU ETHL, HHIERH5
LA, B & ESAK A OBITIE X — AR & I TH B OT, WHEOHLIRI O
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c)

Fig. 14. 7 -diagrams for the bedding schistosity of rocks of the Sambagawa-
Chichibu belt in the Tokigawa district, i
a) Data for the Tokisan nappe. Contours: 10-8-6-4-2-1%, 121 points.
b) Data for the Mikabu greenstones in the Nishidaira nappe. Contours:
8-6-4-2-1%, 107 points.
¢) Date for the Hikage nappe. 21 points.

WREP SHTHE R ETHZENTE S,

B2t 5% WNW—ESE J7[ANIES MR & D QBRI B TllE S 2N K &
HIOKHM% 70 o b LADHFig 14, ¢) THhho DA SNBLGIE E-W 26 WNW-
ESEEBTSIZW A BHLTVAEI ENbhb, —HHEMDIFHLED L HIZAR B,

[ nr.-mﬁwwﬁfawmé A, BEARI D &ﬁét&i‘&éﬁ%‘éﬁi}i"i—%timt: WwizohT
W R AEUAAH S (Fig 6)o = DHEARIMHIZ NI 2SO A CHISHIRIL, WILWAL 7T
Ttalikbh, eIV EILICEITILZLDTHA ),

—%, BRAEH E DA L MOMELIZE VT, SN S8 NNE-SSW 214)
TWALWILHIRIT Ao ESAUTE RSB ED LSO T HKIOmOMILE S o TiliZe ),
APSRRLEREHE LTS, '

B LUTRG @ BIG0 EWR W BIST v 7L LLOTEEF » 7O8RIBE LTV B, %I
WA &9 % BT v T OWEHIRO Z WIS W G MO T & o Bk G50 T il
(B Sk B & BRI RA EHOBIR0) EHRHIHR LT A 2 L AU (Fig 6)
IHLHTHD, T DOHEEMRLENAT A G210 LW T NW-SE iE1TT SE~W 5 { ffigh L
T,

=B L DALMOMIBUC BV T, FTROGEED O B OB AHUTEN & RIKIEAHSHR
BWICBET A L9 I10A 2 5o REHBITIIAD SR EHI TSI E AR B 5% LT
Wb, APSREEFE SHEAEIERT AFIRMO TRV, SO L) BEEHIETVT
FxuE, B EEOTBBADMGHIA D SRLER L ESBUTE L OKIRIKD S |
N5, ZOIRD B FEE KRG 12 NNE-SSW 16 TW 5 { WAHIRILTWA,
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2. ®FFv7

(a) APSREEHOLICELRLHMG (AR

FAZBAI & HIZEHIB D AN SFREEHOLICEL 5T - FEBIETHE,»S5 AR, B
[, CRLYEFGEND, TF) vy TRADPIREEHL ARTHK SRS, APSFEERIL
MibAmIzE L b O MFORR LR OTEHIZHE L TV A ARIIIPE—EE—fRKkIZ
PIITHROASHL, APSREEHROLICHENBEEARE2L - THE TS, ZOWE
ORI TE P TER 1 kmDERBEITRICBNTHEENS (Plate I— 1), ZOFEFHTITA
DIREEE (KA B LAERETRIKE) OLIBRF v — FIER 5TV D,
R ORZEIZRD S NLV, BIRF v+ — b OFBHEEDERIZN10° WTI18 E~NERL
TWh, = OB L TEOBREE & A1 SREERICTH < 5%t 5 BEE & 3B
f%bo ’

HEPHERICPITTARIKE LA LTRTF v — oL VIWDERMEIRE 2o AN
EIZBWTiE, I TWEIRE, BLRE, BETIATYS, AR ERIZTTEELFET
Plif s T B A BT PRI B VT CRAFETIRZC450m U L TH B,

(b) HFHEE

APSREEFFICEET ABEMIE, HFL ) TEHFIRIZ BT WNW-ESE ~ NW-SE
FHEIDERTSIZAEML, THFEL ) WEHHFLIC B TIIHERFUR & 121ZE U5ERT NI E—
HARETHIR LTV 5o BB A & SR HIO S 1L LR A RS ORI R AR
ftodextfrleimst GRENIAM) EBELTWE, MFHNITEREHE%2E5 (Fig. 6). Fig.
14, b) &, AMIROASRROEFORKIETD « -diagram TH b, n -circle D bRD LI
TN ORI D FII1X S60°, E~N4°FF T LTWwh, Fig. 14, b) ICBIT2B
M OBMOYEFIE DL A ) IR IZ LR A2, HRASREMOMEHEEr L(EDL LTV A,
APSRBEHOLMLICT 25 AKS, bHAAAPSRGEH L LRSS LT
W,

REFES IV — 7 (1982) (ZAMIETES, HEFIFEBDIZH VT WNW-ESE FlaIDd# % b D
VA HIHEE 2 RRLTYWS, IS ORI met & MR szt £2
SNABUEMMBETH 5, REMFHIFZ THEND L Y izamlmpt L h IR SN0
THhb,

T4 LUFRE @ RERFIOHIR K T 5 A A Sk B EU FRCHEI Mt 0 R % B
LTw3 (Fig. 6)o HSEINMSDITEHIZAMR L TV D, EMERELICB LTI
FOTERR T HADPSREERDOLIZBENELR s TWwh, TOIHIZBWTBEE AH
SROEHEOHRTIZB AR SHO 2L LI IC®ALTHICHEML TV S, T OBRMIZA
PEFBEFORIBIE L KE MR LTYS (Fig. 7, 15), b AL AR LEL L BB L
OFEFRMIZREN AL (WFH LS Thb,

AT & ) IZRBERF O Z KT 5 A9 SMREEHO LI IISEATARYT %
TWh, ZOLHIITRBR/IZAMO LI R 5 TWh, =80l (Eldk)) cBwnT
BRENTHIEAPSRLETDLICH 2 5 TWh, "“RER" OMWEHEFHTIZBVTHRE - /h
I (1981) EAPSREEHLEETEF v+ —F (AFISHY) »5=08%RTa/ U b
EREZHELTWD, HTHL CGRRBAEFITBRHORTTE & ) a8 2R r %



214 # m it

BRUZ. BRIZANMOLEMIZTZ 5 TV 5, 2% )OI 2R THERE A VR 2R §
RO LMICH 2 o TVWDE I £l D, BEAIMIZ L A2 OMIEIIEZ SR EVOTID
&9 2RI ARG & BIY & OFIRIAE N AMAET (WFE LS ThrI LERLTY
bo SOWRG (WPH LW IXTEF L ) IEMEURIC BV TARE BRI EDHIFUISEL, W
BHERICBVTIREITBNR/: & S AP SRLERHE OWRIEE L TWDH I LIZh b, THF
B LM R EERMC L o THL2ICHIT O T WS,

3. fhro S

eI F v TDEA Y 1L Fig. 8ISRENTWD, D+ v TRBIECKHD S 4D, Al
Wik EALDF v T TH 5o

(a) B [

B Iz EMALTE—REILTH ~ AU BT AR &, Ui — Bl 22 T A h Sk
AR E WP LM TSN TV 5D, BLis, HEITRE, amiRbtEhkel, Fy-1,
RIRE, S, BEMPMIK - L ARERSHLVIE7TO v 2 LTHEI TV S, BT
WA EA L (B LTV S, T TIR/DS RENMROBLHE, FIRAEATEUH - THFI LT
Who Fr— FiREWY, KK, RELSEEELAHERLIHENIMEATH S, MIRF v —
KIS 2 5D B, BIMEEIZFBO5EE L OZ G TEIRE TH 5o T TIE
MEGE LT, WHHEA (T A7 Ah JaNFEIIEbsTWAT LA D), SHE
B (v¥ag4 MEL, Ny =Rk EDHBLOEBIEOYERIIL b 2T B) DLk
AR HOND, ARFH DR —F, BRNUAR, 72 F 7 NAE%REOMBIEY AT
AR LTS, AIRGEIIESICTHNL, BEEFy— PB4 &a, AL
RRRE % EDRIKBEMPEL TV Do TOLHIZUITE LTORIESF VA PY RELTE
A ENDEIS FERIIEIRER 2 5 1T LIS DORITIb S vk n,

B DRITES L UF + — MESU L D BRI bR 25605 2 L AT &7, Table 1120
LB bE DY 2 b %, Fig. 612 locality 2iR9 s SN 6 Diiixdiiz v & (R1F 1348
BTV, Follicuculus cf. scholasticus 7547 TIXIETE 2 BHCITIE T & a8, dek b~
4% Guadalupian EEi2 St s hTwa, THAHDILFE L ) BIMOIRHTIZIE L4 %

Table 1. A list of characteristic species of radiolarians from the
Chichibu belt in the Tokigawa district.

Loc. 1 (siliceous shale) . Follicucullus sp. cf. F. scholasticus
Loc. 2 (black shale) : F. (?) sp.
Loc. 3(black shale) :  F. sp. cf. F. scholasticus.
F. (?) sp.
Pseudoalbaillella (?) sp.
Loc. 4 (pebbly shale) : F. (?) sp.

Loc. 5 (chert) : F. sp. cf. F. scholasticus.
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bo

(c) HoTTHls

ZDF v 7B ARBEMD  -diagram AFig. 14, a) ISREINTWD, BHEMDIFLEAL
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14, a) OBHMTTEEINLAKADOELIINIL EAM 7Ty ILTWDE, —EABBTRER
ARAOBMalENTEWALL I 0 I LTWah, TN+ v 722 HAOHME SO0 b2kl
WAL TRELTWA L) ICAR S, PIRIEFAFOHME—B LTS, a2#éT5
&9 M EE (Fig 6) ICiddS5bhTuniwnwgs, oFmd» S idiRdemahic it
BERBLOTHHLVEE ),
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AR DT R % Fig. 1512FR e 320+ » 725 Y, BEMANO®RS 2 oomet
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G, VO LW B LT L R OME TH S, L7 o THFEH LIFRE b SAtiiih
THHTFONTWA EFE L SN D, Fig 15128 W TCHFEH LIEASREN RSN L » T— Rl
CBNTWARWEIZRZ B0, WAEMICE LI & &0 SR EEE0R I AR L Tw
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1) NAVFy THEOTERR (Z OISz 5#E T M7 LB i 805 LT ic tiiash b 2
EH o, bAmh ) LMY & o TS VG v THEIERIR &R 72), 2) #REImBOT,
3) REMFHOF, :



216 # M| i

TOKISAN
C-F | NAPPE
NISHDAIRA
B_'F'_ ..1i)| NAPPE
Miabu Mcmb« by
green 8
stones Lower |
Member|."
WSW ENE
TOKIGAWA
SYNCLINE

Fig. 15. Schematic profile of the Sambagawa-Chich.ibu belt in the Tokigawa district.
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AT v ZREREF v 7OEMICTER 2 TWB, TRTHEDPSJBERIDS % > TV 5,
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2. PRIBFUR ‘ _ :

COFBRIFEITEA X I, BIR—AWL—HE KA %505 U & 3R—1E ) KA P—H M
FeMlAMRICEHENBILTHD (Fig 11). #/ KAME %28 5 HAFt0H LE 15/
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Tw3 (Fig. 11),
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BUEOZHENFOMPMEDLER I OMEILL s TERINTVDLEARLTLIWVES
Jo :

3. WERFUR

Z DFURII R LW & AU LTGS2 T30 F v 7 (8+ v 7, BT+ 7,
WAF » 7) KRS ERD (Fig 11),

Wt v Z7RBRTMDOTF » 7 TTRTEMFTEP ORI N T WD, B HTICEET H1E
MR ETESTHIEICE 5T, Y VRIISHIF B OFEESH S MIc S s (7
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BEARIM OBIRIC X K A D NDETAMETH Do FMT v TOFEUTRSAREAE H OTERL &3t
BT AHETHBLIIIHAR A,

AT v I3k F » 7O I L, APSREESEESHETHERE SRS, A
HEWRIE AP SREERIOTIRICR - THREL, HE/ RAMRIIBVTA 2SR EEFIZE
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Fig. 16. Schematic structural cross section of the Kanra-cho district. 1 : Mikabu
greenstones, 2 : Non-spotted schists, 3: Spotted schists. A: Yanokuchi re-
cumbent fold, B: Karasawa nappe, C: Senba recumbent fold (see Fig. 11). D-
E: Erosion level of the middle part.
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Fig. 17. Mineral variations of pelitic and basic rocks in the Nagatoro-Kamabuse'dis-
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Pelitic rocks
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Fig. 18. Diagram showing spacial variation of mineral assemblages in pelitic rocks
in the Nagatoro-Kamabuse district.
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Fig. 19. Diagram showing spacial variation of mineral assemblages in basic rocks in
the Nagatoro-Kamabuse district.
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Fig. 20. Metamorphic zoning of the Sambagawa belt in the Nagatoro-Kamabuse dis-
trict.
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Fig. 21. 'Mineral variations of pelitic and basic rocks in the Tokigawa district.
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Fig. 22, Diagram showing spacial variation of niineral assemblages in pelitic and
basic rocks in the Tokigawa district.
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Fig. 23. Metamorphic zoning of the Sambagawa-Chichibu belt in the Tokigawa dis-
trict.
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Fig. 24. Mineral variations of pelitic and basic rocks in the Kanra-cho district.
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i S AR AN E LIS £ sh. A S TENT - 4FIRNT, TR - AT IS b 7 B
ARV TH B (Fig. 1, 2)o & OHMUSIZAAREOLIE]L = W) R
m(ﬁﬁfao%%ﬁ%ﬁuﬂ&ﬁﬂ%&%%AbﬁﬂJ a%n&%a&umg&;zux
M@(mw~m,wmo&mmt%M)LlDZﬁénéoLﬂwmﬁW%§m+vial£
It B, BT v TOTHROMITARIZW B  HUUSHIFH 2 REPINIFIC L o TE 5122
2DF v TR END, LR » 7ETRORIILF » 7 Th b, b IO T
frE DRELF » 7, BillF o 7, BTy TELA o284 VF o THEEEBR LTV S
(Fig. 2, 4, 5)o
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Mikaby green stones

~—"_ Boundary between spotted schists
- and non-spotted schists

—1 Chichi Bet

Q ’ 10 km

Fig. 1. Geological scketch map of the Sambagawa-Chichibu Belt in the Kanto Moun-
tains. Studied area; K: Kanro-cho district, N-K: Nagatoro-Kamabuse district,
T: Tokigawa district.

BT v THAPSMROEEREZHENERREE,P S 2 20 F, HEICOVWTIIER - K
(1979) IR BNTWV B, Rl v 7, AT » 7RZHNFBFHEE» 62, TOMERE
FEIZBD THMETH 7 2 Vo v 2RIV B O RE TSI 6 (Fig 2, 3, 4),
FREL IR I B A TR SR A 2l & T A MR TH B, Z DHUSIZ I Z SR S8,
ADSFOEREBRD - HEFBIIMHT S, BEAR (1935), Fujimoto (1937) 13T DHIHD
IO THAT LT « HFEFBZ ADPSBLEHOTRICBRIZOFVTW AR K
(“BREE") THoHE L7, Seki (1958), FS (1977), RES (1977) %2 LI & » THA
DV F v THERTESN, BT HERIZAPEREEROLMIIEL2E30THHT
LA S MIT BT, Inoue (1974) 122 D& ) #HXSP - FEBOSFIHLFEOHME D -
720 g (ZEHE LB) PRETHIILICLLLDTHHILERLI, =
4R BB BRI BV TR A SROEFOTRIHH (BF - 7) T275 2
xﬁ@%@@?&td@@ﬂ@ﬁi%@(B%mrwﬁ)ﬁ%ﬁb,ﬁ%umﬁwt$ﬁﬁf
Hbo ADPRGLEFO LMD S - HERIEIOOFIEIZXFEIND (TH»HMEEMIC
ARG, B, CRETA), ABIIADLSROERLEGMICEL ST v— POERT D
THh, DAREL AP ARFLEF ORI HEICHL L TRAEDES L BEMNIEL o T b,
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Fig. 2. Geological map of the Sambagawa belt in the Nagatoro-Kamabuse district.
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Fig. 4. Structural map of the Sambagawa belt of the Nagatoro-Kamabuse district.
1 - 3: Kamabuse nappe [1: C-formation, 2: B-formation (melange zone), 3

- A- formation), 4 : Nagatoro shear zone, 5 : Axial traces of recumbent

folds, 6: Axial traces of upright folds.
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Fig. 5. Diagram showing tectonic units of the Sambagawa belt in the Nagatoro-
Kamabuse district.

BEDRE ALY O/ B ZRTHOR 5 R L7 iz B85 - /N (1981) 13328 W
TAEOMHE b s L ) =8floa/, Fr MEAEER L TWwWh, AL BREIdHEE
AEHDOMRICH o T OAEEH (Pl LWTRE) o Lo BRg & SERMS L RECS % E4K
ETBLCRIZEANTHAE, ZOBMECRTHKIND ;v 7E2WEILF v 7, ARG L AN
SR A O 7 B H G LW O B0 o TRVEEF » T KA #1380 #UE A
BHEF v 7, WEF o 7, WLy TR R BNV THEETH S (Fig. 6, 7, 8),
T T Hbdel X UL B R T & AT o b - A TH S (Fig. 1) =TI O 1
i <AL LT B MU A S TN A T A DSkt G A0 A L, ANz =ik 4
S EEDIED 5 T Wb, ZOJLHRIEH TGS AN HED B WG 12 X - THE =R &L TV 5 (Fig
9) o T DOHIH DM T A E OB XA (1976), S (1977) 12L& > THIE SN T & 7225, %
DSBAEFRERICE D I VBRI DE RS> TETWD, Ll & [mEk, = DD A
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Fig. 6. Geological map of the Sambagawa-Chichibu belt of the Tokigawa district. A:

co

C-formation (Basic and pelitic rocks with calcareous, siliceous and psammi-
tic rocks), B, C and D: B-formation (B: Pelitic rock with psammitic, siliceous,
calcareous and basic rocks, C: Chert, D: Limestone) E: A-formation
(Siliceous rock with pelitic rock), F: Mikabu greenstones, G: Pelitic schist
without albite porphyroblast, H: Pelitic schist with albite porphyroblast, I:
Nishidaira thrust, J: Hikage thrust, K: High angle fault. Loc. 1 ~ 5: Fossil
locality. ‘

D

Fig. 7. Geological profiles of the Sambagawa-Chichibu belt in the Tokigawa dis-

trict. The profile lines and legend are shown in Fig. 6.
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'Fig. 9. Geological map of the Sambagawa belt in the Kanra-cho district.
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Fig. 10. Geological profiles of the Sambagawa belt in the Kanra-cho district. The
profile lines and legend are shown in Fig. 9.
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Fig. 11. Diagrams showing structural map (left hand), structural division (top right)

and tectonic units (bottom right) of the Sambagawa belt in the Kanra-cho
district.
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PEREEF & SRR B O 22052 H LWBIZ L o TH Shi s Vi » THE
FRB LTV D, &ASMREEFIRBEEOF » 7ML, SIS EETHBRSS
TROMTAS F LR COF ST L L 220F » 7R LTV, LA LIS
B BT b AN 2 KRS P ORI 58T 5 ST A ET AT 2 VT Y VD
EXZHEMNTH S (Fig. 9, 10, 11),

I. E 5 EORERE
A, BHFRESEE ThICHET 3 SRR LSS

WL Z NGBV TE, APSREETIHRT « BEF L & ITSHRIEGE S
EBBILIIHMLTOA, Lo LadSREOEHIITIIE LI WISk i s T e
DRELTHD, AP SROCEFUSHELEIMEE b o TRET 5 SHIEQ N S H 0 ST
EHEIR R B RHMIRIC B W TR S BB I2T E W, _

FERBO AP SRLEFUIF BT ERO LI IR SIS, THRETES, TRER
L BRE, TRETUOMEIRE, M, BAhWE, HEEEETHE, ChS0BLEET
I2F v — b, RIS, BRENL Y XIREIUBIRERE LTHERDATW S, GEEHOR
TR MR D b DH BT o720 & OHURDRLEFUITILEN & FE OMBEATE S
NTVBEHETH B, WARIZIEBRMIRIZIBOTORIANVE R BOEE & K3 L7 A
OIRTII—HE L TREEFIE LTRb L1,

LRETHES T L A EHEAEE LA VIR CHIM OB EE TH 50 HITT130.5~1.0mm
BEOPALATR (E), HEHTAROEGBL U~ 7 ulRd~A >y —ro5=a9—#
WAERTRENEDOND, AMIHE (FEALRRREOT 75/ NEICERSATVD)
HGE LTEEINDZ DD LHPHER IZHD O NEV, KILMEERIRE, /YR —FRE
D 2REMTHETASATV B, ‘

LR TR AR~ o, 55V T ERASSEIE T B AR TR CHUSHHLR DML 5 A5ER
HHND, FTTHEMIEIL0.5~2.0mAEENWUFT, WS AUNTL LA O# Db A
AT LTV 5D, 3T CRAIM OB OEMRTNIC & 5 N AAWF ChH S, HEHED
AR, idd RN BIEL, L RBERARVEIZNTL 5, SOFRIZES (1977) @ vol-
canic sandstone (2}t S B,

LRETABEIREE 1 ~10emDABEENE LD T TIPS %D (Plate [—2)0 3T
BIUME QCERENTH D, BRZTHRMELTVAYEbH 5, Wb YTO—7
LyFrvr—ThHb,

ANV IIRR ~HASLRORLETH 5, BETH & IR QSRR R L, K
HIHIEE A LRE LV, BETHNINEMICIRER Th o2 L AONENDTH DA, HHE
B TWAZ LREOTENTY V274 MEdSA, N¥RY=F, 75+ /A, #
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Ll oTwh, BERkEERIZMMNE, HAEA A5 MMMMAiﬂEEE
B FPUE PLER AT ~ Kk R A TR i r

272 F PEICERESATY S, R ————
BEEMES, BRY YT VE (STRE

hbo TV a), WA, WEAPEL6% st | e | Upper
DAY 2=V TA R EEZORDLOL, 13 pr s member
LA CREBANIETOROERIEE % & U AME —

HChB, BRIV Y TRERE LTERIZ e

FAAET D BERUE (SRR I3 TR - T, shat

EEI M O & A Sk B OAER % Fig

121277 HRTh<D &) IZADSixEEHON IS G b it

IS 1 DOMFTH Y, R PAE - Lower
firf L WNW-ESE J[0 T % Fig. 12i¢ Z Ol — ST
PR F VTP L 1 84 FIRTORIFE T P

%o RIZIZHI500m TH Do Mkt 8L e i ety

WHM L ) L & TSSO D, EERE casamate oo o]
CRERERBE - TRETRKE O F + — e o 200m
b, REE, RANVE, KRS ABEE e i s e

a3IN, THBIGBERME, RANVE A , .
R, LRERMMBEKEN G TN5, B M

BIZBWTIOHRKIZRD SN/ FiEL D) 35
ICTFORE L, o SEOMEHEE»5E 2 5
EEMEALS, BElEAICHLbNA, 2Tt
AT WE, BIEXRMER L (RO ONE, Ri—%KEOEKF » 7 (Fig. 2) 2BV T
8 - 5 (1979) 13A DSk G TICIHAE ICHIKEG & SR OBIEEEEOL » AWHEHET
HIEREBL TS, BILMHEILMEE O A DSk GO FEBIZIEF v — b, FiEic
A E TN TV AL W) ZENTE L, L LIdAR WY, Bk aED
PERD S HIWT 3 NI A D SR G AN 2 K 72 R L TW i nwZ BN TH 5,
Coleman (1977) D) MBI 4 7 4 4 T4 MEIFEZR L TWR WA, AhSiO AR
REHIZA 74454 MBFOLEBOZNE —FHLTWAHEN) ZENTELS, Adsk
B 5312 dismembered A 74 A 914 N ThHH 9,
RIZADPSIFEEBICHERE L TRETAZRINES GBI OVWTIRE S, 2D L) ik
S AR RB— SO EOEBKF » FI2BWTEEELTHS (Fig. 2, 5),
B> v TORFE, HEIZOOTIIMEE - T (1979) 1IZFEL <6 TWA D THiHIZH
T 5, MEEHENPS DS 7123 (AR, B, CH) IZXK53Nb (Fig 4), Alg
BRTHEETIIEALRENELORY, I TWHRNE, WEMENEHIA TS, BRE
FAMOEIZELR Y, RERGHIZADP R, BEEMGr ST LT rRESDOL VX
RERELTEINIMETH L, BEFTIZIEAD SO A O T TOMBEFIATL » Xk

Fig. 12. Columner section of the Mikabu green-
stones in the Tokigawa district.
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TRELTRDOND, Ly ZIRGARDORIMO AT IZIEL v PSR E & 0 £ CRRIZIV B
FELTWA, CHIZADPSREAHTHILINS, KFRIL )% NE-SW ~ E-W 12551k
LD M OMIETIZFIZTIZO S {HFET HDZPINHTCIZIT T O Al A, %4054
AN A RIS B CREASI AT Do I DOHURIZEIR A ENE-WSW Tadb 5 72T 12
WD NT L Ok #EASSIEZE L TV B,

BIFIZAOND &) % Shkle A0 SRAFTEIL RN DRAALIZ A D S50 S 1D = i) 35
M EEANTELARZOTIKICHE SR AESEX T P2 LTHBER, 20X
T ORI BOFIKEESD 2 WIEENUNMTH L ELZ6NS (HE - K 1979).
BIFOD & ) ENE S BS O ZBNFEMI HEI 2o s hi v,

B. RAFtiEDBE RS

1. Biftrv7

#KF+ v 7 &) T TR OIITIITENIZH > TWSW—ENE S AN E B UFRG (52 71)
Lo THAL 2 2DFURICEAE NS (Fig 4), MROFUIBIIEGFHMHIZL s TLEEDE
oy TETUORBILF v TIZRG SN D FTINBRIC & o THH Iz o fikAs L& L
TWB DM DFIRIIERIILF » TDOHHHT LTS (Fig 4, 5).

it v TTIRORFBIETNT IE 1 DI/ TE Fo Dl (By) SO REETIZL » TH
" EBEND, Plate [—2IREND L HIZ Bl —FEDSH L2 REF, MiLTS T XF 2K
REWTV A, (Fig. 34, b) IZHLND LI IZHHITH Tt B DRI E-W 26 N=S
FMETIESDE, maximum IENEANT S I LTWB, /MIMTE Fold S OBRF & S
MBAOWMADOHEBF GHFIZOAONIDTH AN, ZITIHIEHMNEL-TRYILTHS
(Fig. 34, a)o SO X % Bl DREFTTRENDYUFNIZ 1 DO L 4 5 THIBL,
FOMEEBEFLERRTLILNTESL (Fig 2, 4), BT HBIT2 BlDREFIDIE S
EIEBIWHEBYIC & AR EMRTIOEEHRRINIC L 25 DTH b, HFHOESIIZIRIITY
500m TAISW L IZDON T & B0 WRITEAAN HTICRIET B AR TI B 275
2EEIATVD, BIRMHH 2 knDIb 5 THING LI L3545, '
Rl v 7 IS REFBINT 2 TR IS b BIRNETG & S0 LRI L > THE LB AT
H5 (Fig. 4, 5)o TODF v FIFEMRAEFMESB N=S JE DU T 2 D0 subarea |2X 538
Nb, WM % B subarea, THfll % f&iff subarea £ L R &4 5 (Fig. 4). -

HEHIZ SURDOFNER L o TRAML TS (Fig. 2), SAUTHE SRS 0K TR
IR ICPITTHHOTID L ) ofitsCd sstifi s e L, e v S 2miziad 21,
Al (FHRAEAR) DREICE DD TH A, (Fig 3, 4). OO L D T
AT BN E (Fig 2) i~ EMEEIFLORMMERLEMES L > ZhE %o
TREELTVD, THIES SICHFHIRMEARM &t 24 LT, ¥ o 2dulzmid- st (3
JFARBARA) ARELTWAIEICEBHNTHS (Fig. 3. 4). JALS DA O
WHLEANTI I L, iz s LML TV A,

JAfi subarea : ZiRE—HISW B CHISHIF L TV BA%, BT TR L SOk
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BRECTHEBFBISCWIATWS (Fig. 2, 3)o SOD&) 2SHIREAMHEDEMITEDNE
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AT v 7OHA & Fig. 5 ISR ENT WA, TIWIN & hello it o+ » 7icd
¥ N NNW-SSE H 6] DU T 3 D subarea IZXFE N5 (Fig. 4). WH 5 H4- subarea,
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BF L subarea AT DF v FIZET D, ,

14 subarea : T DHIBITHIG B OF NISTAT 2 i SAUE & SAUNE ORI O 534 Tk
T AHETE SN Do HMAPFHED SN o TIHISHA T 5 A i =W )i ic By

LTWwb, HWIRNIEAICW SO TESBUTEHFIS SR G ERT LW 2 &
Tdhb (Fig. 2)o TD&L ) ARG ESBN L ERE L ¥ V2 WICRT 8Bl 0
RFIZLDLDTHA (Fig. 4)o Z OHERIMN (AHEEI) DzTEicwas 75 YL,
Thifizw 5 < THEIFTH %, _

AIHLL subarea @ ABHILOWIHHATIE T LA & HBUE, EBEANE, S HETRR-T
W5 (Fig. 2)o ITFHLOEEN HTBFEMIEVITHICRIRICDEF VT WD, LG E K

--------

E Ly VRALICHENT 2Bl CRTDILARERRIL) 5582 LT 5 (Fig. 3, 4). SOR
DALt 0 LR 2 HE 3 5 AU 1S I EDEE - A E h, ALY G & 9
T A S AT & B L TV Do ALY %50 5 NNW-SSE Ji ] DWFRG 12 & o Tl -
BEIWT 2TV B X HIZA X DA, Fig. 3OUFMIEHIRE M TWAD & 9 ZAEAMEE (A7
FBEARIL) 2L, ALK D SRR Sl LTS (Fig. 2)o = OMEARIIZA
T O FERMM L AR S MDD TEDIMI 2 AL L HITHELTWD, Thb Dl
PRI B DHlIE ENE~NWA (7T VL, SRUDOMITE b 2Wwa 22l Tl o hT
w5 (Fig. 3, 4), .

I subarea © T NT M ETHUL SN, BIZKPISE V. R EISER DT W
MRS, BRSPS ENL. NIAHLICSATRlAA 6D (Fig 4),

I b subarea : TNTELBIETHIL S N, BTUVE, BITUNVE 2 O ORI &
BEREL TV D, EHFIIO B LHAEN LTV AA T ORI ERIBTUT BEE L, e
TEWIIETHERM 2R LTS (Fig 2, 3). ORI (0 LA Db
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ATHLAEA M I S S 2 E Le v DR dbicmiF - B\E Th 5, &*ﬁm%mu
BRRERPBE L Y P 2MICIENF B TH 5, T%m+/7zbnémﬂ%mmﬁm
FoTDEFNERMBEH 7 LNV ERLTWAEEZILND,

3. Ri—2RROBIHEDE Lo
FHIBOBAMIT % Fig. 13157 T Bl v 7, RELF » 7i2ided % 2 T B 2%
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Fig. 13. Schematic profile of the Sambagawa belt of the Nagatoro-Kamabuse district.
.1: Mikabu greenstones, 2: Serpentinite, 3: Non-spotted schists, 4 : Spot-
ted schists, 5: Nagatoro shear zone.

FELTWh, TRHEDEARIINEH 7 2 VT Y R2IRLTWD, BKkF v FIZBWTidAaH,R
BAOERIOTIERB LA T Z oAb 7 2 V7 2 %R /NRE A BRI AS%E LT »
5 (Fig. 4, 13)o #HTHLANRBIHLT7 2 V7 7y OMBARIMIEH 7 2 V7 > Y DR
& ) BB S Wb DThH D, BINEEWIZILT = V5 OREARIBTE & —E0
B4 r#z on, REFIIFNHIM 7 V5 > Y ORI & —E0BI% &% 2 6 05 BERE
WS RS R 12 D THIRE L7z ARMUE S 0 & 9 & 2 BENZ b 7 B ETER IS
Lo THA VT o THEEDTL SN2

BRF 9 TDAT YT 2 WOFIIL T = V7 Y OB T, A2 AL =
BN ENGEET A EICE TR ENLT I b= 2 A5 Y aThb, ZOEHIX
BT FRR P Z LT CTH Bo BE 6 { AhSROEFAEEEILD H513 E L S hfHm
e LBRTERENLDTHA I,

C. #MRIFEDHBHEMEE

TR Y IS AR v 7, WEF v 7, LT v TO32DF 9 TH S
éﬂf\/‘% (Flg. 8)0

1. BESF v 7OMF S
SDF v FETRTEBENFEMNEDP O LD, 1BEAENRIUTETHD, BMIZRBHS
DS, SR LGB OBIRTT I — AR 1T L T TH B DT, WEOBRITO S
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c)

Fig. 14. 7 -diagrams for the bedding schistosity of rocks of the Sambagawa-
Chichibu belt in the Tokigawa district.
a) Data for the Tokisan nappe. Contours: 10-8-6-4-2-1%, 121 points.
b) Data for the Mikabu greenstones in the Nishidaira nappe. Contours:
8-6-4-2-1%, 107 points.
¢ ) Date for the Hikage nappe. 21 points.
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IR DB DY HFIROILAS ) ARAE 1L LI GH, MRSREE OmEHEr L (RbLTWw5,
BRSO EFDOEMICT 25 AFY, bbAARDSRLEE &N msizsmL <
Wh,

REWIE Vv —7 (1982) 13AIRTG ), HFILEBDIZBVT WNW-ESE JH D% D
WA RlRESE 2RI L T d, Sh o offlifhE i dmsimet & FRhcpR shi- L £ 2
LNAMTHMMETH b, KREMFHIZTRADL & H IS L D BRI D
THhb,

T LIS - KRR A ORI E TN T 5 A0 S0 ESUL A E IR Bt obR 2 2L
LTw3 (Fig. 6)o #B3NAMOIFUIHICEBRL TV 5, EAFEFEDIZBWTHE)IIM
BN EEETIAPIROEHDOLIIBEN T o T, TOMIBIZBWTBE LA
SRLAFE OBERMEBAHASHSIRE WL LTHFEM LTV D, ZOBERMIZA
PRBROEHONBEEERELHRLTYS (Fig 7, 15), HlbarSiRELEgiE BE &
OBIRM SR ET (W LME) Th s,

AN &) IR RF RS OER 2T 5 A0 SO EF O LIS RBESTAFISTZ
TWh, SNEHBIITIRBFBIRAFOLIZTZ > Twa, —8oiiE (i) i2snT
BRBAHIEANIMRLEF D LICT R o TV, “RER" OWWEHEFHTIZBWTHEE - /N
1 (1981) XA SR ERILIEET B2 F v — b (AISHIY) A5 %RTa/ Fo b
LREZMELTWA, HTHL GEREDPEHFIIBHORIIE L W AL 2RIkt a %
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BR L7 BRMIZAKO LML o TW D, 2 F )i OBHE 2R THERASE VI % R
HRH O LI R 5 TWB T &2 D, MBI L 2B OFIEIZEZ SNBZVOTED
&9 MR ARG & BRS & DSIRMAKRGE AL (TR ERTN) THa I EERLTY
bo ZOWKG (Wi LUFN) ETHF L ) EHEIRIC BV TANME BIF L oKzt L, W
RV BV TIIEIGERZ L ) IS AP SRLEHEOHRICE L TVWA I LIl b, THE
W LW ERERSHC & > THOMIZIF STV A,

3. MWy

BB F v TDIED DI Fig. SIZIRENRT WA, SO+ v TIEBMECK 1S b, A
Bl LD v 7TH 5B,

(a) B K4

B L MALT—HR8E T ~THUHUS B W T ARG &, 250 i— Bl 3o i T b sk
’&ﬁi&ﬁqulﬁT.tliﬁ’ﬂ'@*ﬁéhfb\% Muies, HIURY, SWBG2zEMREL, Fy—b,
BIKE, HEME, BEMIK . Ly XA ﬂxif»‘)%lﬂ‘i7’lﬂ w7 LTEHEITNTWE, BT
IZidEd L <5 ﬁbfwé T TIPS ZEIRDOBIE, BRREANEICHY > TR LT
Who Fv— MIEM, KL, Rkl EFETLEHERLIHEMASEA TV D, MIKF v —
FASKERS; % 560 B0 BT BEOSEE LR O LR ETIEUR ETH 5, HTINGTIE
MES E LT, WHEHEE (T IMF—7 LAV GNRIIEboTWAE I XD D), FHE
B (Va4 MEL, Ny =A% EOHKOEENOYEEIILE b o TWD) Dk
D BOONL, AMIIHDO/NN R —F, BOUAR, 727 F 7 NALREQMBLI AT
HEEELTWA, BIKGIREEICHHML, BHEF v - b 2L E R, BT,
RIEA R EDLIIPDEL TV 2o TOLHIZRTTE LTORIESF YA MY AL LTH
A7 S BB G FIRISBSIPEI % 5 13T AMIE D25 1 00 & ML g
BEHDRIES LUF v — MU L D BUIER 25804 A5 L AT &7, Table 1127
L2t mE D ) 2 b %, Fig. 612 locality %739 6 ORIEV I3 & {417 145
BTN, Follicuculus cf. scholasticus 721 TIXIEME Z2 MHCIZILE T & 2 vas, dek L~
&5% Guadalupian EFiA6#HiE SN TWAD, TRHDLA L Y BMORIILHIIZ LI =I5

Table 1. A list of characteristic species of radiolarians from the
Chichibu belt in the Tokigawa district.

Loc. 1(siliceous shale) : Follicucullus sp. cf. F. scholasticus
Loc. 2(black shale):  F. (?) sp.
Loc. 3(black shale):  F. sp. cf. F. scholasticus.
F. (?) sp.
Pseudoalbaillella (?) sp.
Loc. 4 (pebbly shale) . F. (?) sp.

Loc. 5(chert) : F. sp. cf. F. scholasticus.
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EEZXLND, Fr— FORAMAEZRLTW,

(b) ¢ J§

CORRITETRE, S8iRE, DORERENE L, HENREH Eka.%*—% Ba
DLy XPRERETD Yy 2L LTELDODTH 5, %zaaﬁaﬁwa%#%gLAina_
LTBRHERNENE, RIRE D BRIZHRTESEThTnE,

CIR B ZHIEMNEAEEL b > THBY, Kkﬁ¢%@tbmf%%MﬂL#6%h«
Ah, BIEIZ BV TIZ NNW-SSE FHIOWRE T~ L Em Ao+ %,

&ﬁﬁ%@féhéamb ORI H - T ADSHEMIBBICET 5 L 21U
EEATWRV, FEOMEIEAZ D & {Tho TV b, HIEMENIILRETIGE, YTREH
BIKE, RIUBBRED» L5, ZRATIHEEIZ1.0~2.0m0EEF—BROHAHEE, SR
BOWREAL vy —H— N~ vy =T 5= 25— HMETTREEDS L 5, KILBR T/
N —F, FRARED 2 REMTHALIN TS, TRETTERIKE L MES L L CTHAHE
A, RIRAPRDOND, KIUBERE XZRETTRIET L S~ Bem D ABDP S % 0TV
60

(¢) HbFHRE _

CDF v FIZBVT AT 7 -diagram H*Fig 14, a) SRS TWS, BETMDIFEA L
ARG ERLTWAA, FORBPIRITH TN 2 DDOKHFTHRANDHFHATED Hhb, Fig
14, a) OWHMTRENLIAKADEBIINIL EANM T3y ILTWE, —HHTREN
AZRADE2 IINTEWALZ 75 P LTWad, Z0Fy 72 2HADHE oW s ehk
AT L TREL TS LI ICARD, FRIEFMMDOHME—-KLTHE, 2 2lLT5
£ RN (Fig. 6) IKiddo5bATWRVA, MOKFED 63 IZmEsImsH i
BERBLOTHHLVEE ),

4. IMEBNHIROWTHEENE L D
AR ORI % Fig. 15127R 3, 320+ » 74520, FHEMMOES 2 oot
THHDITOND, BFEHLNGS L UREH LR EEEMFHI L s THIFSshTWwE 2 &
#6%Eﬁﬂﬁ‘h6@ﬁi%wmmﬁ®mﬁvéé‘td%&#f%é R AL R
i T - AEAR I DR ISTEIK NSRRI BE IS HIE T 5, A Tii2 & 5 12 B LIF
G, VOEE LR L SR LIRS & R OMETH 5, Ldts TP LR b SAEi i
THIFSNTWAB E# 2 5N5B, Fig 1512 BV TR LB ARSI & o T—RLHNy
Bﬂfw&wlvkﬁzéom AN LR & Ah SR G ERIOBEmA R L Tw

CLIEATANTHA )0 HL LTI OHBOMHEIZRONIF TR SN DTE LD
6n170

1)n4»+;7mm@mm(goxmu &l AU LW I B RG LIRS I s h s =
Lo, db@d ) LRI & 5 T34 W F v THEEIRR SN, 2) #ENESORIE,
3) RREFDOF,
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Fig. 15. Schematic profile of the Sambagawa-Chichibu belt in the Tokigawa district.

D. HHETHUR DM IME

FMIRIE L 2 DO GRIR— AL KA &l B WiKG, USHI—4E 2 RFE—IB 40 )7
FWAWIR) 2L o TIDDHURIRKGENAD (WKL, PREFUR, WEHHUL) (Fig. 11),
TR DI % Fig. 9 (WX % Fig. 101277,

1. WOfHUR

Z DHURNE 2 DO OGNS (AL LG, EEGETM) 12k TR Eh S
320+ y 7 (WiRF» 7, HEHEF 7, AUt v 7) 2oMIKERTWS (Fig 11), il
Ry 71 LR TFHOF » 7CTh Do PIHERHELIE 2 RS 5E% S 2 I DS &
DEET S, 3 DOMEARM & D THMZ D 0)'6&66 CEMPLMZEN, ThED
BB DL 35 & U F51% Fig. LLISIRE M TW A, Fig 16 WS4 L I I2Zh b Dtk
BAREMIE 1 DD & ) K& BRI (HSEAEEARII) o9fEiiili L Ak S b, T OB
BL7 2 V7Y THD, HEEERERIL (1) L OTHTBEGIN e > Y 2deizmng, %
HIEHEARMM () e ZEWICETTY S IR AR ST S h, £
b ESHAETHTINRTED, HENERELREPIZBOT L SUROMiHE %R
LTna, Ths OHEARIMQUIE NW ~ WNW AW B 75 > 2 L, WM Earimic & -
Tl 5N T B AR TIEAS & 9 IIWUUBBZ ENF 0% b AWM i TH Y,
ORI & o THBR B EELREDOINMREENRT VS,

H#iRF v 70O ORI v 7OT R %03 5 E B0 LR X EEOISc 52 LT
WaHY, BAKTHZ /20, BEHKHMHTS L CALRSORIZBWTHEbATNS, 22
CIXIEE LT ITE R L L TR L, SRS, BABIEMA T4 RREKE LT
2NEoTWVS,

REEF v 7OEMITESNE Tmménfwaom&ﬁrmwimcxb L4
SN 7R BARA L (B DOBEEARIE) DFFERRTIENTES (Fig 9, 11)o = DIKENE
DT WNW ~N@ AL 75 P L, WEMEiRitd s,

AWF v ZEEBIEF » 7O LT o TV D, TNTHDRRLERDPS 2 oTWVD,
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2. HOLERAU

S OFURITHITBAT K Y1, BIR—AWL—HE RA %@ 5 W% & WAR—HE /) RP—3RJAm
FEAHWBICH IR IR TH S (Fig 11), Mg/ RAFHE %28 ARG OF LR (15
ARAHLEMR) IC& o TR ENI20DF v 7 M/ KAF 27, Bt 7)) HOERSK
Twa (Fig 11), i

M/ ARAF v TMEF v 7OLEMICE 2D, ADRBRLEHE»S Lo THB IRITAILIF »
TOHBAATH B, ' ' '

Wty FIZBWTERBITWL CHICHERH LT EMOMBEED L HIZAZ B, LPLIOD
F v FORTBIERIARE (5 2 AR ST S R, REMBEIE, RAORK
TS AEERNETH D, HEHEIIINLESHNBICHE N THUFBESE D TELL
FHLTWDE, DL )% EREOSAHENIERFIROBIRF: v 7B T 5 SR A0S
ML BT A LICE o TROL S ICHHTH I ENTE B, W) v 7OMEA G XA

IZEBbDTHY, T OMEGIH (WEEEEAR ) 12 TG AUROTRIRAEAR M 1SS 5 50 i »
TiRAPSBOEROTIED S, LRZBNEFOBE TLEMBEERER T v 7 Thb, Dt
BUEOZ BN O TR EDEAR I OMEIL L > TR ENTVEEA R LTINS
5 o :

3. IR

Z OFULILIRIG G LW & WAH LGS L o T3 204 v 7 (5GF» 7, #ir v 7,
WiHF v 7) ICEFENS (Fig 11),

RS v TRIETULDF » TTHFRTHEMIED LML SN TV 2, BIGFHEIZSET 2
MR ERBHTAIEICE 5T, Y PELISET MR MOTEEAE S M S hi (1
A, 1976), Z ORFEAKAM (HRIGAREAHIM) OMImIdw s (HIZHESIL, iz WNW ~® 5 <
75V LTWah, RFBEAI O LR A4 5 IR SR A Ic BV T, 85+ v
70 LRETT 505 LR IZ X o TURF S Tw b, T O LR RGBS 0 72 0w
ROBNOFTIRIZH S b, WA O EREBR T 2L EXxBRIZOZFVTY
5o

D v IR v TOEMICHTL, BEALSBENEL DRSNS, BBIIKEL
WLWA L HEIRITH ALY LR 2 WO I TLE DI RE 2 S2% v, BEELE
WG T L D& [ IS 123V differentiated crenulation cleavage 2SHE L TWA, i T -8
BEARI DRI & K A O NDETMETH 50 BT v T ORISRt DT & 3
BT AHETHD L HIICHAR S,

07 EWFE I A D SEREEFDOTIEICH > TREL, #/ RAWRIZ BV THAPRROLEEIIIL
TS » 7B T RBTE LR LTV D, & HIHN T S O EIFE 124 2 Sk G5
HTFD ) TWESBKED TS > THIE LT WA, WATHHIZ 35V THATE LR 13 505
L, BMAEER TS ARERE LTHRATVS, LA LIOHBNERIMS » 712E&Eh
HLDTHH 9o WHTF » 71, WO, KATF v 7OMERTH B,
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Fig. 16. Schematic structural cross section of the Kanra-cho district. 1: Mikabu
greenstones, 2 : Non-spotted schists, 3: Spotted schists. A: Yanokuchi re-
cumbent fold, B: Karasawa nappe, C: Senba recumbent fold (see Fig. 11). D-
E: Erosion level of the middle part.

4, BB ITHEN T Lo

A IR DA R AT Fig. 161278 ST\ b JEARM 2 b FUR i PRI 12 58584 5 4
BIEEHEL, $hhZRAEENETHIN, v JFicaddt7 vy >y 2511
DOEKRLHENTIE R (HEERIM) Tdhobo LALIBME, I OWEN 2 PTHER 34N
R OTRE L W WR L THE LA LR 6B THD HdeBD ) i WG & - THF S h
TeX Aty THEEZ TR LTV A,

PEER, DERMFIRIC BVTHRET 5 2 DO EUFY (LG LU, SR80 ERFM) 1kl
BLTHETF v ZICBEEL TV ADTH S ), BRIV EPFICRET LB IIEHEIELETH
590 EMLDTF v TIRKIFHDSRLEHTED SN TE ) —IESMIN G2 ETATEM
KEZ2ETI 2V, TOF v 7O LI EHEMI M O L BN TH A 5,

Fig. 16D D—E #R iz Rt MfUic BT ABEN E L3 LRV 2 #b LT WA, I+ v 7
BIFBEMFIRTNTEMAE L VRSN LD TR, AN ELESRITENANENT
HBLT A HUEAFRD S B, HFICWRHENETI O LI 2 DEIASHV. SD X D 2Bl
D-E#MDODMESFTHOND & 92, B4 & BB S OB AT % ER 24 B Rl
DA T & D-E MAMEMIETE LY, LRI EMlidsET s Tishb, &
T v TOEFEOR S, L) HEMMIZL 2O DELOLDANITED
50 5 SIARR L o S 2F (I

PEERBVRAZ 1P SEBFUR & 0 b HUEAERT M DADS 091 L3E 2 Wi S BT AMG LT
5o Fig. 16 A DLFICEET 5 & ) 2AEAMAE  DAEHIINICHIS LTWwW D, 22 W4/
ORI S ER A AR 0 EFUCSEE T AR 1 DL k32 L AT & B, Fig 16
B DFEIH I R5% LTV AREARI B ATRIR T v 7O MUEEEI (1), (1), SR
BICHY LTWAD, Ao OREARIIZER 2RO & ¥ T A 6 BRI A Tosd
THHERMMEART I LITESD, -

WSROI EFITIZ L A LA A THIE S, HTl~5B X ISR b AR
ThiDE Ve TNHD I EDSYEBHFIRITFIIBHUR L D & ) TROMBITEIFBH L TVEH L
#zbhb, 2%V, Fig 16COALIIZEET S & 5 AR M ASRIGHEA M ZHI S T 5 &
wx K ;) °
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V. ERER
SBINTOBERSHFEINE THELDOMREICL o TR ENRTW S, BFILBZEINEIC
BWTid Seki (1958), HAFSH (1969), HF - fHHE (1974), Toriumi (1975), He& (1977),
gk (1977), I (1980) &Iz &k o TERSHWA R ENTWVS, B - 8H (1974) 3R
ﬁﬁ%t%ﬁﬁéﬁw&Lwﬁmmnk%ﬁﬁm#ﬁET5:t.%*(ww)uﬁéﬁ%ﬁ
E0ANAEERVHL, BEEREIRRNAG—ANEIGEL TWAZ L 3R LT, S
3 DDOWMBEHIRIZ BV TEREI DA S DOBILISIET O TERI N 24T 5 720

A, BBE-BRBIROTR 4

Fig. 1713 BRI OB E Wi ERD LTWa, Az Ta, Ib, 0, M 4451054
T& %, BEEYOHAEE LR EIZTT Y F L2DA Fig. 18, Fig 19TdH s, bzt
DTWTHEL MBS % Fig. 20127R 3,

TLaiif t MBIV TO -V Y EORBITHYIIT SN D, SOWIRBHKF» 7DCE
D—WEHEDHTWV S, HIEEAEICTB T RENLEMASECIROEB Y THD,

W72 F/NAHRRE+/N Y R) -/

@7 sF/ NA+RENARG+HRRG+O -V VR

NAGATORO- KAMABUSE district ‘
Zone lalb I lalbl m

Hornblende —_— Biotite —_—
Subcalcic hornblende —_— Garnet
Actinolite " Chiorite
Alkali-amphibole -_— Muscovite
Pumpellyite —_— Epidote
Epidote Graphite
' Bi‘ome —_— Tourmaline
Chiorite Stilpnomelane
Lawsonite _ Albite
Muscovite Quartz
Albite ' Apatite
Quartz . Catcite
Calcite
Sphene
Basic  rocks Pelitic rocks

Fig. 17. Mineral variations of pelitic and basic rocks in the Nagatoro-Kamabuse dis-
- trict.
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Fig. 18. Diagram showing spacial variation of mineral assemblages in pelitic rocks
in the Nagatoro-Kamabuse district.
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aMtJinmi

Basi¢ rocks
§ ¢h, act
B ¢h, act,pump
@ ch, act,pump, epi
B ¢h, act,alkali-amph
Q ch, act,epi
® ch, act,epi,alkati-amph

L ch, act.epi, law
B ch, act,epi, biot

ms ch, acl,epi, alkali-amph, biot
@H ch act.epi, biot,hb

Fig. 19. Diagram showing spacial variation of mineral assemblages in basic rocks in
the Nagatoro-Kamabuse district.
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Zone la

Zone b

Zone Il

SRIANEY

Zone I

Fig. 20. Metamorphic zoning of the Sambagawa belt in the Nagatoro-Kamabuse dis-
trict.
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SHICHRA, X, HREREMFERDATVS,

Ib#F MBI BV TH =Y YENHERL, NN -BOFETHEITONE, &
OWOMFITBIRF » TOARB, BE, LCBO—BrEATY S, HEMEEDREL L8
MARIXRDE B TH D,

V7 2 F 7 NE+HRUAR+HRRE+/3 v~ —F

@7 sF /7 Na+HREAR+NNVNR)—A

(3)7 2 F ./ DIE+HIRIRE HRNAT+7 V7 ) fPIHE
T2 F ) R HRAR +HRRE

BIE B AR+ RIBENAONS, SNICWRER, B, HRELEHMER2bRATY
P

I35 RTIABIC BT 5 € AROMBL, N EICBIT 530 R —FOHR THES

BIEVE RS B A REM R EHLEEIRDOE BN TH 5,

()7 % F 7 B +HRNAG +RRE

@7 7 F /PR +HENRAR+FRIRE+ 7 VA ) A

BT BB BB REPHGIERD LB Y Th b,

WEEB+HRRE+ S AE

QB EE+RIRA
CRGITWRER, B HRELEHEEbILE, TAAY HNEOERIITATHE, K<
AREOHILS MR T L HAENTH Bo

M4 : BRI L B I BV T RER QMBS L U £ I B W TEEMPIE,
BTHNY 2 ANEOHRICHENSITOND, ZOWOFHIREMTE—KLTVEY, &
Wy TOEBTCRBTA TR RV LTW RV, FitthREr v ienBER
LRIETE WL DT LA LT 572, EPMA CERMICK Ot ROBEF LFAE L7,
RIUELTIRAERT AV F T o FIAEN L\ OBRII—R L TWa, REKEIC
B REMREPHAELEERDOEB ) Th b,

OEER+HERE+ £ AF+BIHE

QBB +HRFRE+ S AR
PEIEH BB BB R AR IERD EB ) Th D,

()7 2 F 7 PR+ AR HERE

@7 7 F 7 B+ AR + LT +HRRE

3)7 & F ) PUR +HFN AR +RiRE + BEE+ 7 v H ) E

W)7 7 F ) DU +HR AR +HRIRA + BESHEANE +H 72V » 2 BA

CRGICWRR, B EAMADITVS, (o BTEE WHERETO 2 IR0 5h
%o Sakai (1981) IZRMEEEATE ) EERIE ST S & 2BRTVBA 2O ICHANE
3D bRV, QDA IR ST BT F » 702 L AT OB RFEIIB VTS
Ebilb, SOWANHBT B ANERIET 25/ NG, WLANE, $740y v 7 fE
O 3IHETH D, WHMMNAR, 7N o ZAHNAGERICHIIL (Fig 19), HCHFRE
YRLTWS, ITTRENTETEPMAGHICL o TRIET AT ENTED, ThbHIEH
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L RABRESFOLELD L LT, H5HWVIE matrix PISHFEL, OB LITBHRA
L (S) #BHERLTWA, ShHDSHHEE Table 2 1R,

UEBRNCTEAZ 2T SE Ta, 1b47id Kurata and Banno (1974), HEF (1975) ®
DORIBET, WS CAAET, MWRBEESHCRTIEVAL ), BRAWICL > THL A
2% o ZIREREE I ERMOBMR L FITCHIAMEL b L (HIEL TS, HYF - 8H (1974),
He (1977) HBAR7c &) ZRimBERE & S & DK & RssidZo s v, #E
BEEEoNEERETHETBEETH AN I CIRIBEERIE 7 2 V7 vy ORI
Lo THIF6EhTWAD,

B. MR OERELIH

AHUROIIIHERE L8 W v THEETH 5 Tol, MIILHTINTIRO & 2 Sk E
DR AR OERRY 2 7R PHDLDTHLZ LM bhoTEAEES, 1982),
Seki (1958), Toriumi (1975) id T DIIRDLHGF £ 1TVERILHT A 5 ZHNATIZH o TER
JEASBAEMIZ ERATHIE 2R L, LA LIAR~ERR 2 RTRBROBITOERHI=
WINFDER LI —HOERERZ K o 22 &) MIEMTH 5, AIRICBWTEREH
BEADF 9 TTEIZEZREL LW THA I,

AT DY B, AOSRLEH, SRNTORE BOEREMOMEEOELIcHE
SWTERS N % 1To 7 (Fig. 21), Fig 2213 EWHEWOMEE 2 HEEIZFOy FLEDD
Thb, #ILF v A1 2, TWEF » A2 1A, BiEF v TR 2HICHHETE S, BH
SR % Fig. 2312R T

Tokigawa district
Tokisan  Nishidaira Hikage
nappe nappe nappe
Zone ok b mowv
Actindlite -_— Garnet —_—
Alkali- amphibole Chiorite
Pumpellyite Epidote
Epidote Muscovite
Lawsonite —_— Tourmaline
Muscovite Stilpnmelane
Chlorite Graphite
Calclte Apatite
Sphene Calcite
Alblte Albite
Quartz Quariz
Mineral variation of basic rocks Mineral variation of
pelitic and psammitic rocks

Fig. 21. Mineral variations of pelitic and basic rocks in the Tokigawa district.
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o ' a /1 8 ch act i~
‘ ch, act, pump O c¢h. mu
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B c¢h, acl, nllml_i-nmph
0 ¢<h, act, epi

1xm B ch, act, epi, alkali-amph
OL ch, act, epi, law

Fig. 22. Diagram showing spacial variation of mineral assemblages in pelitic and
basic rocks in the Tokigawa district.
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RODEBHNTHD,

W7 275/ NAE+HRRBE+ /YR -F

@)7 75 7 NAE+RBRE+HRIAR+IVN) R/

@7 75 Na+#RA+ 7 V) BINA



BB = BN - BRICH DR EEE ORI 227

___“—,_ | | AamiFuRUDERA ) :
——\|| | ﬁﬂ

Y A

™~

D —

VARY. T4
\”
VA
- _-—.
7
: ~_  /

LR R oy

T

7%7ﬁ§ﬁbARA | . .

%<: 1 Zone | [D:]] Zone N

[DII]] Zone e  [77] zone N
I

1km HEE RS

Fig. 23. Metamorphic zoning of the Sambagawa-Chichibu belt in the Tokigawa dis-
trict.
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6)7 2 F/ A +HERE
IRGIIWER, RAELRESELZDATVS,

3. BT v TOERST

CDFy FTIEEBGE AR LY 2B, WD, RBERNFEFICETS (Fig 23),
% COWRRBEFELBNTELAAPHRAL VW L THMO TN S, BRERED
EREMAAEIRDOLBN TH A,

WEEB+REE+ETRA+ARE

N5 COBERAEEIIBNTEL ARDOHBTHEHI IO, REFEOE LW
BAHIEKRDEBN TH b,

WEEB+HFERAE+E<AH

Q)BT +iFRA

CHICWER, R EdEebhTwd, Z0F vy 7OZRIIERFERBILAE L, #
B RB R B ON LD o7, BN TS LNV RERIRETE 2D o7,

C. HEEBIROERIH

AHIRIZ BT HEIMEN A B LRI E LIRS LS TN BB OMEE DRI
2D WTHMRIT o 720 Fig 24MEIMREB L ORE G, BENEIZE TN D EEALY
OHBEHREXD LTV, SOR»LARMIET, T, I, NFEHHTE B, BN
DHEAEEWE EITRLADA Fig. 25TH b, THIIEDTWERS K % Fig 261277

Kanra-cho district

Zone I m I m
Subcalcic hornblende _ Biotite ’ _—
Actinotite Garnet
Alkali-amphibole _— Chtorite
Pumpellyite — Muscovite
Epidote Epidote
Biotite —_— " Graphite
Garnet _— Tourmaline
Muscovite Stilpnomelane
Chtorite Albite
Albite Quartz
Quartz Apatite
Sphene Calcite |
Calcite

Basic rocks Pelitic rocks

Fig. 24. Mineral variations of pelitic and basic rocks in the Kanra-cho district.
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.Fig. 25. Diagram showing spacial variation of mineral assemblages in pelitic and
basic rocks in the Kanra-cho district.
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Fig. 26. Metamorphic zoning of the Sambagawa belt in the Kanra-cho district.
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RITAEICBIT 2 EL HADHTIEHRIIHUR, EHHIRIZB O TEBINEICRON D, Th
LOFRTIRESDAETAV T Ty FILEAGT L BT ORI — 5 LB OBIR B & U
Tl L ARMBTH 2, Lo Lad o dguiifiiic 315 5 S80I ICI13 & < S EOMF I IRER
‘(‘%60



BSOS SIS - B O MM E OB 231

TERFUIRIC BV TR ELAAETA VY5 v FizERM E ESEETOER & ) ESSFRIZIE
WY ZATVD, SOFIBIZBWTHELART A V5 v FIZEBOSR L A THoHE
RF o FICRETAHMHEE L DFAMNTH B LEZOND, L2 LEHEERHEL L
DIEER R REFICT s TOWRIEELAATA VYT v FIIFAHIZW IO THAG & EAK
WOBRDP O EESNABH LW BSAEBLARLTVwEbDLEES RS,

IR BICB T ARBN LR EPHETIIRDEBY TH S,

(V72 F 7 NE+FFRE+HRNIAR

@77 F /) NAE+KRE+RNAR+T VA ) AITE

B)7 2 F 7 A +HEIRA HENAR+ 7 VA ) NG+ BER
REREICBITIBRENLEPHNETIIROEB N TH S,

(DEER+RRA

CHEB+HRRBE+ S AHE -
CHROICWRER, AL EMELRDATWS, [ & NIFOWRAIIBREM L & LRKERE
132.0mniC3E T 5o MR EICT A ) ANFE L IE L TRERMSHIT 20 b 2D 0O%
HThHbo f ’

Va5 : SORIZBER BB W TREROWMIA, IRIEMSEIZBWTT UV h ) AIEOHIR,
FTHANY 2 HHABEOHBITERSIT S b, '

B BBV TRENEPHAETIERDEB N TH 5,

()72 F /) NA+RRE +NAR+BER

(2)7 7 F ) B +HFRAE+HFNAGHRER+STHINVY v 2 AR

BT 7F /) NA+FRAE+HRNAR+HEER+E(AA

)7 7 F 7R +RE+HRERNAR
RIH BBV TRENREWHAETIROEB Y TH B,

(WVERA+BER+S<AH
QFRRE+AER+ S AR+HERE .
SRGIIWER, AR EINMEAEDR TV A, Fig 5128 AR EICB T2 BER
TAVTS 9 NChb, BERBTAVIFy FIZESREPICEEL, BREOMEAMELD
A TH S,

BEFHEEER BT E NI T 5, MFOREREITVH) AITA &4
L, Rex2L, WoEgiEy (72F/0A, TVAE)AREA, FLAR) LIHELEmA
TlERL, FHE (SY) 2EHELTWE, NificsnwTit, HOaz2T2BERLERLLE
THLRERO 2MHEOBEEGNREDONL, TNLOREFLEMETIE#RLAE () %
B LTWh, BTl E I, The 2HH0REFOSHICHIMEREZED LN
&‘/‘O

A BT A ANERIRT 2 F NE, TVHIANE, ¥ TN v 2 RAED 3T
HiThb, 77F 7NARTRTONICHRAT L, 7V )aNARIET, O, DFFICHBALI
WD b DRRITEAT S ICREDEFLIELTWS (Plate [[—2) o Z07 V%) BHAA
HEbNETIFIRRICE DEHEALDHENGHEOMRERT &) 2T Lid v, Sl
% Table 3 12RTo H7H N v 2 MNAERTHMLEREL, ThVOT2F /AL VRAKR
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Table 3. Microprobe analyses of amphiboles in the Kanra-cho district.

No. 1 2 3 4
Sp. No. 22410 12217 12217 12217
Si0z 56.81 46.21 53.11 47.82
TiO; 0.02 0.22 0.16 0.16
Al20; 7.59 9.51 1.25 7.28
FeQ* 15.08 16.66 14.48 16.29.
MnO 0.07 0.27 0.33 0.33
MgO 9,64 10.32 15.21 12,08
Ca0 0.47 9.15 11.73  9.19
Na;0 7.06 2.29 1.32 2.76
K0 - . 0.25 0.05 0.16
Total 96.74 95.51 97.64 96.07
Numbers of ions on the basis of 23 oxygens
Si 8.093 6.997 7.751 7.175
Ti 0.002 0.026 0.018 0.018
Al 1.275 1.697 0.215 1.287
Fe 1.797  2.109 1.767 2.044
Mn 0.009 0.035 0.040 0.042
Mg 2.046 2.329 3,308 2.703
Ca 0.072 1.485 -1.834 1.477
Na 1.951 0.857 0.373 0.802
K - 0.048 0.010 0.031

* Total Fe as FeO.

1 : Alkali amphibole,

2 . Subcalcic amphibole (core).
3 @ Subcalcic amphibole (rim).
4 : Subcalcic amphibole (core).

&<, EEEINIET 7 F/ AEIZEM 2 (Plate [I—3) o #HilE 2R LIz 7 &
FIPRICERENT VS, MY Z7ANY » 7 HNERNHERIETAT 2 F 7 NRE
FELTwawy, 725 0RIEYTHINY v JHBNAEDIm DT 75/ NBEHRELTHS
DIEBHe 2ENFTHNY v 7 MNAEOFERNIG I (S) B & 0 i iEEAS
Mo AEHUERIRNTIC & AL B ORHEAYL T NS, SHHI%E Table 3 1R

BHEREE ¢ AR 17 L DHFIARRAETTICIE L, AT &< AR, NfidRaEamiicg
T5o T OHMIBOMPHERE IBEICHE2 & I3k 7 2 W7 v v OE R HEEAR S TH
b, ZOMBAEMOBIZSERA E TR STV a, ST L ISR OBIRIIZE L AR

-------

FTAVTS 9 FE—BLTWE, TL880FAORIERTA VST v FIZIZIZEHOSER LN
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Mikabu green stones Garnet zone
D:]:] Chlorite zone ﬂ:[m] Biotite zone

Fig. 27. Schematic diagram illustrating thermal structure of the Sambagawa belt in
the Kanra-cho district.
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O—=V yaNNMbA I L THEIIONENT -V P EORBIIE T TH S, Seki (1960) I
MHRILBZFNTTICBV TR HE+AROHEELHE L, MK (1965 12L& -T, X
AWA—ENA Y 4 7OMRIOBEHIZ SN, LA LES (1983) IZBIILMA > Stk
EHIZSITNL Na BRI A AR Z220EV% L2ETRVIF) 4=V b2
V=¥t =T v 4 PCEEMERTIIHERMBICRTAI L ZHELMIL, HEAZRIER
BT B YEN LV L %7, Tanabe (1982) 1ZHMILNMTGEIA D AFLER L I R4
HELTSTHA FOMAERME LD, COEAXSHRNEEEREO L D IFEBELHER LT
V7R D tectonic block &fEFRL Tvrb,

I = NS R A2 M E I BT Kurata and Banno (1974), HEF (1975) 124 »
ThENEE I, REFERAOCRRESL, $ARAM, LIHFN0OIMWIIOmTEL L
AR D, L LEEEREIZBITA2EWTONMAEEIIIMEZENI (Banno 1964) & A
HBORLoTWA, WAL ENFICBOTIEYTH VY » 2 AR, WOaPIAIRBEEY
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NE=HTH Ny 2 BNRGGITEREUNICRR S N, Bl IR I RS0 7
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iz,

%3 Takagi and Hara (1979), TH - B{ (1984), L& (1984) (dME =ik B
WT, AT & SRR LR B H S M LTWD, ERbIZE DL, ZiERER
DI RN VI 5 BN T, WRABR LD OO BIHRIKMTH L Z L 2oz L,

SN EEIO X 2SR SHED) 2 B b # > TEHROLMAARIINIZ I D
HERICL BIEMRISBIRLONR V. S (1984) IZHiNHERTWVWA L2, [WEDID
REHREY IC & B ERGFDOLLIZ L o TENRFROEER MO LT B, SDE I HERD
PRAER R 2 HLERDIFAT 20 S LIKH 4 7 W DR TREM DFEE & 72 DI & D1, 2l
BETRAHEORNNELE LTE S 2 RIER S 2V, RALVFORHETIIENL AL ET
WREMLDDZ LN TER Dol FHOBUTH S,

V. HEmE

SBNHSA GRS SHMOLBMERBENIRENTVE, D& ) RLAREEO%
TR E S 2 © DFLHKIL I ] Kojima and Suzuki (1958) (2&k o Th&h, #0#, F (1961,
1972), Oyagi (1964), il (1960), ¥ (1970) % &It o THIBDOZIHMNNTHEINTE
7o —H BTG DEFERITSE1 Hara (1966, 1972), Hara and Paulitsch (1971), Hara et
al (1968), Shimamoto and Hara (1976) {2k o TR ENT &/, £ LTE S (1977), K6 (1985)
LS 2 PORHC 280 & ME =N O FTHEE & SR ORIE 217V, LW 2T L,
SIS E o TZRNNH S SR OB OHEMEIZ K & < 3 D DMAD (Wi 14 BRI AL,
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A. REF—EREEOEERIT

1. AVAIE v 7 L& R

(a) TmHEE :
Solfi + DU ILRISBS ST AUZEIEE E N B rootless intrafolial fold HEK T AEH T

HbHo HHREHORINI L o THE SN AEHETH 5,

$iT © & T compositional banding DT CIRIIN HI2 BV TiE, BT, RRE, 7
F7 74 MIBUCRERE, WRAILHWOHOSMETE LT, HIEERETIIANG, FiRA,
BRARICTUR AR, WRAILTWOHOSMLmE LTED LN, EHICHLHETL T
kT 5o HL O CRIMERDHRICTATILREL TV A LOBMRIHEL V) T LATE
e

Sol - & DT 1Z crenulation cleavage ~ differentiated crenulation cleavage (Williams,
1972) Tdh b, RAFBICBVTIRIZEELTWAS (Plate I —3, Fig 28b)), % Tili N5

- — - ——

L ST
= =
— S5
———

a) ——

Fig. 28. Sketches of small scale folds, planar and linear structures of the Sambaga-
wa schists.
a) rootless intrafolial fold in S;-schistosity.
b) Fj-folds.
¢) Fa-folds.
d) Fa-fold superimposed on F;-fold.
e} rootless intrafolial fold in S;-schistosity.
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FAM OIS AT ICERMBTL o THETHIHWENEMTH 5, BANBICBNTI ~
5 mm® microlithon # KT 5, 1D transposition 253 L <, LIFLITATER, SREL2 LD
WKL SR - T EEHIT % (Plate [—4) differentiated crenulation cleavage T
%o SIEIZ & A L DT TER DORRMICFEIT~IZTFITTH b, WM EITBVTY
Sl 1 FoA i D BRI PATICRIET AWM ZTH B0 —ARIC ST SHUPIF s s Z &
KEQHAHE LD ENTE D, SIS ) HAYDORTNIZTHVe SAIFMIREKICHI 5T
PSHMIZ & B LTWA, $FICHTIRITREN: #ﬁ?ﬁk?dﬂﬂ@*f”"h. BT I BV T—N
MCEELTWY S,

Saffi : & DMIHEHE I Turner and Weiss (1963) @ strain-slip cleavage 12 SN AHENTH
5o BTIEAD Fatl OMH & F4T1Z 1 ~%nm® microlithon & LTHE L, —A#IZ S, & ity
ARETE DS (Plate I—4, Fig. 28¢)), RTREICEKEDON DAY, S3Zify ) #L4D DL
FlizgZo 5wy (Plate I—1),

(b) #RHELs

Lm { MR ED S LBV TALN D BPHITDH 5, MNAEH, MNARL L DE
RIS L o TR ShTWa,

Li—2:$1& S DKM TH B, SeklZMiike ko THHbNB, F 7= differentiated crenula:
tion cleavage TIE &I LOLMIELE TH bo WIH L HERTPITTH S, FHlll D B,
E—FH LT3 (Fig. 28b)),

Li—3:SiEICBDHDALDE LTBIBENS & SORMTH B, Fatllli il Bs& —3 LT
w5 (Fig. 28b)),

La—3 ' Sp& SsDBMTH Do Se LIzl LbIRE R -TH 6 bhz,

(e¢) /b

Fiffl @ ol (il B) X SIHAISIEE S LB rootless intrafolial fold Tdh b, liEi
tight ~ isoclinal T %o SIIE Z DM DT~ EHNHIAY LTV D, AN TIE S, 58584
FLwvw, LIFLIEFHME oRJIMEETH S (Fig. 282)),

FoAl ¢ CORHOBM (fih By) 12 tight ~ isoclinal % FEREE IR M L IERHER Li—s
=BT B, RIMNIIX S:& 4T TH S (Fig. 28b)),

Faffitli @ S DRARORM (il Bs) 1 tight ~ open ZIIE £ /KT o T IZTEAT 22~ & ] Sanf
BT Do HIMIYHIZAMME Li—s& —BT 5 (Fig 28¢)),

Fatith @ CORARORM (il By) ZIBTIEICE KOO NE, BV AL LAto 2ol
D% b b, Kink fold 12/ L TV15, conjugate set 7% L TWAYEH S,

(d) =4 20Ra¥y 72— NIZBWTHOLNBHEY

Fig. 28e i& S; 77 differentiated crenulation cleavage IZ#H1 M4 ATl TH A I & ¥R+ 2
ToFThHhe AVAIE 9y 7 A —NIZBWT SORIMUMELBDSNEWIZEhhbs
¥, SET TIE—#%IZ So rootless intrafolial folds ASEREE X N B, Z DL ¥ XK microlithon O
wall IS BV TITETE ST - TSI L, microlithon PHIBWTIE S, & #1538 LTIRFI LA
SRR L TV —RIC S\ FERISH R MMTS o TR L, WMEMRETNFSDITE
A EHE ST transpose SNTH Y, BFFIHIBWTHEM RMIGH SolzR o LIz TS
SR EE LTREDHbND, SiOFRIEIZEAL Fifll & Wlsirsh s,
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Fig. 28di So, S1, S:DBMMRD A4 » FTd % (Plate [—3)o HEELTOHRHEDL DS,
12 & o TH F N7z microlithon PIZHBWT, S FollI 2 RL TV S, 20 SI2B$ R/ mic-
rolithon {2 ER S 2 T2 L THERMEYI L TWb, 2% ) Fig. 28d) IR SN Fig.
28¢) DWEN FARMEZHE Y SARELALGAIIHYET 2, ShoDZ LpbHEEEOTE
B So, S1, Szv ST Bo

(e) HOIEERF

Fifiihid St CHE2 0 O RO EVIFHOKMM TH 5, FAH & Pl O EHEEH
Zodohs (Plate [—1)o FAIMMDET SpA FafiliC & o THIT STV B, BI S F¥aH
IR L ) RIS S NS L IdB O TH b, Pl % X & IZHF 5 Fu8 T Kink
fold Tdh h, MHBOZHENTFICHBITH L, REERICERShAHMNTH 2,

PLEMRAT & 72 /MlE DOFZNEF 2 33 L T Table 4 I27R T,

Table 4. Structural development of the Sambagawa crystalline schists of the
Nagatoro-Kamabuse district.

Nagatoro-Kamabuse district

Time —
Planer structures So S Sz Sa
Linear structures Lm Li-2 Li-3
L2-3

Folds (Axes) Fi(B1) Fa(B2) Fa(Bs) Fu(Bs)

2. wruRa¥y s R

(a) S\ DM

AHIFIIME I 7 D DsubarealZ X5 &7z (Fig. 4)o &4 D subarea I2BWTHES
To i E& N (R UT T RTTHIRIITo72) 0 Fig 2913 F N FN D subarea (2 B1F
5 S0 -diagram TdH b, N SD 7 -diagram 75 T -circle PRD SN, FhEFh 12D B
SIMPEENTZ, DF N EFNFND subarea IZBWT SIS L THTENVI T ESTE S,
CNEDLS B L THASL L, Fiffsubarea, T subarea, %fX subarea ® BS;i3 E ~ ESE
AW %L TT Y LT VB L subarea, Hi4: subarea, Mifi subarea, AL subarea O B
SIEW~ WSW AW B 77 v I LTWh, it o THRIEIE S\ DTHEICIETTRE 2
D0 domain IZXFTAHI EATE D, i, BAM, #%fKsubarea Zdomain I, ¥ E, H4,
i3, Z"WhIL subarea  domain T & ¥ 5, 2%V, domain I I3HKF v 7L R+~ FTHE
BaEN, domain DARENLF v FIZBE L TWA,

domain 1 I2B1T5 S 7 ~diagram #'Fig. 20IZRENTW 5, ST KIS ABBIEIDO D DT
5O SN BAEFTREFMIHFBRITHT 5o CDKM (7 -circle) DHiBS;IES82°EN
18° 75 Y LTWa, '

domain [ 1281+ 5 S0 7 -diagram & Fig. 2012 REN TV 5, domain I & [FEE, MERO
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b DAKEDTd B DYHIUL 1 DDRABENDFHEAPROBND, ZDRHEADELSIE S
B2WAT° T3 LTWAh,

domain I DX subarea & JALAf subarea (ZISREEARIHI RS E A RZ L T2 %, Zh b OB
P OIZIZIFEHIMICW B TF I LT b, Kiff subarea, A subarea D BS12 2 h
SOMENEH Ol L 1ZIFT—FH LT A,

domain Il 1235V TH, By subarea, BF_LE subarea, 4 subarea I{ZHEEARE B & 2752
LT\ 5, AhIl subarea, Bk subarea (256:% 3 AHBARIH O ENE~NWB LTIV L,
Hi4E subarea DFNIRIWAWBL 75 » P LTWwh, BE subarea, ANEYIL subarea ® BS; &
FNHIZRETAMEAM O E R T ¥ PO dGEo Ty b, domain 1 D S; x -diagram
AR ASE TR FRANDFER L TV b, RO subarea, TF L subarea® S r -dia-
gram (X X D SIS HFEAOFER LTV 5, B ks L UH4: subarea DYEHIRDIRTE
HE~DOFRIEE a 2BETHRANMTHS (Fig. 29) 2 lZH~WELTI Y LTWnh,
k¥ % & 912 domain TIZH W Tid P D5EHF L\re FailTli OB HIAT Fig. 31 ¢ 12
TFENTWA, THSHIENNW-SSE HEIZHfif LidiTa & —FH LTV 5, Inoue (1974) A5
WUBBZ NG - RN TR L7z N=S ROEROR VW 5 22 2 # MFFAAS F 8l 2
T2 EHZ5NS, domain IS S $;D 7 -diagram DT LR HFRINDF KRB L UL
SiEMEE DD T T ¥ P HIHDENIT DL ) % N-SROHMIZL 560 THS I,

Z4k subarea (BIRF » 7) IXBWVTiE, APFRFOLEHTEICA 7 v V20 8iETHT
LRI~z &8 subarea I2B1T A SO T -diagram 121 2D B % b H, ST LT
MThb, 2FN SR AT P aTFIIBVWTHEND LR, ZORBMOMN L AMAIC

BELTVWAILETRLTWS, 2OLI) HEFRAS > /.17??70)%/&# Slﬁ/fkﬂ#uﬁuf%
Bl R LM TH 5,

domain Il Dl subarea, AEjI subarea IZBWTEFNEFN E-W, ENE-WSW D&% D
AR ASEEE LT W B, IO DOFIMNEREA i O 2 iy, ENEM & D b %A
ENbDTHAH, Milfi subarea O BSUIFATLFIM DR & —F L 245, ABYI subarea D}
AiIFF—F LTV B, Ml subarea 2BV T, SHEHINIIRHMICEET 20ATEEKL
LT A NIEHRBEH O IE S0 m -diagram (KDL D b Lty

(b) S DfE#T

domain I 12BIF 5 S:® 7 -diagram #% Fig. 30ISRENT Wb, S;OKIBAIBEAREZRL,
eIz sp OHE SRS SR TV B, HEFKEAIZSHRT 5, KM (7 -circle) OEBS,
13S88° ENI2°FF Y LTWh, domain I I2BWTIXBS & BSAdiRT—H L Tw 5,

domain [ 2B} 5 S2? 7 -diagram b Fig. 30IRENT W A, HiRIZE TV girdle 2R S
BVASKE S RIS RO 5N b, KFOEBS IS8 WA6° 75 ¥ Y LTV, do
main MI2BWTH LS & LSuITIF—FH LTV A, .

domain Il DM #fl subarea, AT subarea {253 S 5 SRULHI M D & £ N EF N D subarea D
BS L IZIFIF—FH L TWH LW BHESL S, L

BF I subarea, ABHIL subarea MS,? 7 -diagram & S, D& & R, RABOEFH EAD
S PRI N-S SRR DR EH X b b, '
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Fig. 31. Orientation data for S3-cleavage, Lm and By-axes of rocks of the Sambagawa
belt in the Nagatoro-Kamabuse district.
a) Si-cleavage in domain II. Contours: 12-10-7-5-3-1%, 105 points.
b) Lm in domain [I. Contours: 10-7-5-3-1%, 102 points.
¢) By-axes in domain I and II. contours: 10-7-5-3 : 1%, 117 points.

(c) S:Dff#r

S3ld domain M IZBWTEIZFEED NS, domain DIZBIF S S3MD 7 -diagram A% Fig. 312 |2
FENTWS, —fRMEBRHE E-W ~ ENE-WSW TIIZEWTH 5,

(d) B Df##T

ﬂg%lb%%#&l?k@mml(bwf&ﬁzowbﬁ‘mW?éﬁﬁﬁWbBﬂ
50

NEANWBL TS5V ITHL0E, BIFEN®BLLTT IV THLDTHAS, domain I D
subareas (281} 5 Bo DI % R TAHA L 9o JAT subarea, 1A subarea 123175 B0 ifrh
BOSHIL/DE { maximum 12 1 D73FEBBHON, FOSAITE ~SE ~WAHL 75 VL
TWd, ZOHAIEA subarea 128V TEET BB O & —F LTV 5,

E## subarea {2 BV T By DYEHIRIZIEATH maximum N47° EN1Z° 75 P LTCWDHA, E
FENT b BRI R HerpARH 5N D, T subarea O B, DML 1 D DKM I AI~DE L
ERLTW5, £NOKMOH a i3 Fig. 30II7R SN/ S2?D maximum (2IFIF—HLTWAH, 0 F
0, Rl subarea ? Bzl Sp L IZHBWTEDS AT HEN) 2 ETH D, LIS
WTH 12D S kI ANARj% b D BAidHbhs (Plate [—2),

domain 1123V T Byld 1 D0 maximum % b HICHMOMELS ISV maximum 1d N75°E
TIHIKRFETH Do & subarea |27 5 Ba® maximum (3% @ subarea |2 & T 1L ARENE B
BAmE—FE LTS, : .

AHbIS 2 56T A RPN BE O 4l )5 1012 F I 5 25583% L TV A %% subarea D B2 D
maximum & —F L T\Wb, Byl & 3 2/ FAIREARI QM AHETH L SEL T
Bo T Fo0MMTIIZHPIR & ZOUFHIN TR SN AMEAMMHENFNEXFITTH S, h
LD LM Fillide s ORI ¥y 2 YA & RIS S A b 0T, 2ho R
VAIE y 2 RENORREEZ LN D,
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(e) B DT

Bsid Fa¥ili DI TaH 5, Fafi D EZIZFHFL, FHTIRIILPBDLAEV, LAILB
DHA LD L3 iZIFEBEMICEED N D, LIHBNILIIZ, b HdA Ub Li—3idEivh
A=V FliTH %o

domain I 1238175 Bs® diagram #FFig. 3317 R ENT Wb, HHIRITS LR ERTAL D
@ maximum % b o TWh, 0 maximum iEN70° EA13 75 0P LTWh, S$1B LS,
BAVRIE 9 2 A= VIZBWT Rl E o THIFSNRTWABIZH 222 53 domain
IDBS; BSziE Ba® maximum & —F L&V, T OYHEIL I D domain (23T Failh 124}
BT ATIUAE y 7 A —VORMMEDLDTIHNLDTHAZ L ERLTW A,

domain [[ {231F5 Ba? diagram ¢ Fig. 33MIIR 3TV b, T D domain D Bzit 1 2 max-
imum (N72° ETKE) £boTVA, 20 maximum it domain [ D 8S), BSk bl AL
—F LTV b, [Milfl subarea, AL subarea (2583% L TW AT 2 i % b 0w A0 42
HOHF 1 & Bs? maximum (E—FK LTWA, F7°Z® domain Tt Failli D~ & <TdH
%Sk bbb, Lcd o T RIS BE O~ & & LTHRIL SR D
LEZLND,

(f) BT .

Fa#1lh i B4AS 2 DD domain %3 L TFig. 31, ¢) {270 PENTWA, D max-
imum {& N=S Z2\2 L NNW-SSE Jili] CKETH Do HISHA7 & 5 I 0Bl UL =
BNAF—RRACHITHE T A N=S HADHh % & ol (B 2 1ZHRENILE TRIRS K271
ok 2t EEBMICEKEN, FhoX V2RI 7 2lfi~ORMEEL LN,

(8) LmDfE#T

BEADAAHEE Lm (EHZE MRS SIT LIS b D, uﬂﬁ)li:}.l- domain [[IZBWTES
7z (Fig. 31, b))o #® maximum I& domain [ D Bz, B3k —3 L Twa,

N

a)

Fig. 34. Orientation data for B, -axes of rocks of the Sambagawa belt in the Naga-
toro Subarea.

a) data from Nagatoro Subarea except for Nagatoro shear zone. Contours:
15-10-5-1%, 400 points.
b) data from Nagatoro shear zone. Contours: 15-10-5- 1% 528 points.
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(h) REFSIRIRT OHEREIRAT

Fiif subarea ICIZBHFBIFITARBEL TV D, ZOHITIZ 1 D0OB#EE 2 LTREL, £
DEEGFEFHI R subarea IZEEL TWA Y270 R3Y » 7 RO L 1ZITFITTH
Ao

B2 B O RERY THYMSIT o N b, K&iff subarea D BAd NEAWEZL 750 Y
4% maximum EEAWA L 75 Y945 submaximum b o TV A (Fig 32), i subarea
IZBWTIUF & Z LS OB Z RF LT B2 70y b L=DAFig. 34 Th 5, FIMFHIC
BT By maximumiE N40°~50° E~W B 77 ¥ L, HIFHFUAOIRICE W TIRE ~
ENEA® AL TS5V LTWD, HEIRE subarea |255E T ARl O AL —3 L
T, ' .

Kl & 912, i subarea @ B.DHHIRIE 1 DDOKMHMIZHiRL (Fig 32), Z0
KA DHIL Z D subarea D Sz maximum & —3 L TW 5, S;OHFBIISHANMEL 10D
maximum DHF LTV 2o BIHBYRFAHTF D By b £ U DHIRD By b [{]— D Sifi LISFELE L
TWABI EERLTWS, BT IZBWTIE, BldF— Soffi EICBWTHIEIZHTERL,
T BOLAMARDOND, DI Lid STERMEOBIITETIC & 5 F A M Ol (L0 B4R
BRI THL DM AT RbRLZ LERTINTHS ),

B. HEATHEOMERE

1. Av2a¥y 7 eifsmmn

(a) TmhEE

So ¢ KITBRAFEA L S1OMIZ583% T A rootless intrafolial folds #TH$T A HH, $ET
TR SN AHETH 525, TN TLUEBEENLI A VAT y 7 2T
BV, ;

S IBEAEE IR TV AT CRIEAOHR L FITICREL TV b, R i
MIELTWV2, '

S’y ¢+ P B DY T IS TPAT I2583% L 7= crenulation cleavage ~ differentiated crenulation cleav-
age ThHbo 1~ THRE L microlithon 2 L T b, RiEHIIED S 35T 5,

S'a Pl OIS PATICEE L S1EMAETED 5 Tnd, RifHIRD S; 35T 5,

(b) Rt

L'm: HIEEREIIBVWT S\ EIZA LD, ANEH, KNUARLR EDEERTNIC L > TE
RENTWD, RFFHIRD Lm 12T 5,

L'i—z : S1& SN TH B, S2EICT LRE 2o TH O bR, Flio# B L —3T 5,
R L1l BT 5, ,

L'i—s : S1& S3DEMTH B, SHEIZHENDHDALDELTHEDLNT WS, FaiElDfh B';
=T B, FiFHIROLSIIHIET %0

L's—3:S'2& ST TH Do SLIZHNDALDE LTHOEDNTVE, RifHEIRDL—;
LHIEL TV o '
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(c¢) /st
Fro#0Hl © tight ~ isoclinal fold 2414 T AEL R THM TH 5, #llidh B2 id 4L 1—,
CE—BT B, WML S EFATTH Ho REHBILD FAll EXHEL TV 2,
F'381ll © tight ~ open fold IZIR T AREEZRTHMTH 5, #lliflh B3IE L'— & —HT 5,
L SIS PATTH Do RifFIRD Fafili L XIE LTV 5, :
Pl @ Sl GHdidihBy) 138 EATo7c T % LD kink fold Th 5, fZilfi
O PSS B,
(d) #oMHEIME ,
F ol DT S22 F'sflillic X o THHITF O M TW B T &2 6 Fobidiliiz Fafilh & U B
B ENIZEEHOHITH I, FRENIEOTNTOME LN LTS LTWA, &
RO, #HERE, MO % Table 5 ISR L7,

Table 5. Structural development of the Sambagawa crystalline schists of the
Kanra-cho district.

Kanra-cho district

Time —*
Planer structures S S ‘ S's S'3
Linear structures L'm Lh-2 L=
L'2—3
Folds (Axes) F'a(B'2) F's(B's) F4(B'y)

2. R ORATY y r Lt

(a) S1OfFWT

FHIRIC BV THE S N7z §1% 3 FHURISH T THIE S hiso Fig 3513 44D S0 7 -dia-
gram TdHhbo 7 ~circle ARD S NEFURICFRFN 1 DD B | MREENT 2ENELD
FURE SN LTI THB E V) TEDTE D, ASHITGEHRHIRIZ BT N60° WA26°,
PYLERFURIZ B VTN WA20°, HGBFURIZBVTNIST WAL 75 v Y LTWwh,

(b) B0

FHURIZ BT B B2® diagram # Fig. 3612775, Wb 1 20 maximum % o TW A,
TEERFURD maximum (& N57° WA14°, A ILilfisCld N56° WA16°, UTHSHURCIE N62° WA
16° 77 T LTnh, ZOMTI FRlZ e RIckBlEhTwa LS hwrsaxaly
7RO O NV, TOZ LI HTURE & ORREBHKUIRD B'2® maximum A5 EREF
NOFIRD L SHEIZIF—H LTV ARBEIRTI— L AW EEMIBLTWA LI 1ok
ZAbo

(c) BaDEHT

TEHHUR & WEBURIC B 1) 5 B'a® diagram % Fig. 37I7RTo UWEHURIZBWT B3Ik 12
O maximum 25 5, FHIENSL WAL 75 2T LTWah, [HNOD B &I3IT—5T 558
BS1&IE—B LV, THEHUIRD B3, WEMBILRWDTH LA, WHHHLO B3 & [H
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Fig. 35. 7 -diagrams for S';-schistosity of rocks of the Sambagawa belt in the Kan-
ra-cho district.
a) data from western part. Contours: 10-7-5-3-1%, 179 points.
b) data from middle part. Contours: 15-10-5-3-1%, 149 points.

¢) data from eastern part. Contours: 15-10-7-5-3-1%, 246 points.
Broken lines: 7 -circle.

b)

Fig. 36. Orientation data for B's-axes of rocks of the Sambagawa belt in the Kanra-
cho district.

a) data from western part. Contours: 20-15-10-6-4%, 36 points.
b) data from middle part. Contours: 20-15-10-6-4%, 24 points.
¢) data from eastern part. Contours: 25-15-10-5-1%, 72 points.

HHENZDBLTI YT LTWAEIIIHAR D, THFUIRICBITS B3 0fRiIciEDO 6N
RZ7ORIYy 2R BERPLBEMBOMITME—B LTS, Fafiiiit~razxaEy
7 SRR TE O A & FHSHHIE T A/MIIITETH B,

(d) ‘ARG L TS OMF

AR O TS DIEAR SR 7 = V4 7 OHEREAREM & FRCHBIT A v 7 TH
Do COMBAHMOMENIE LTRELTWAERMEIINES1TH 5, HEAF M OFH
TIRATS M ECBESNSED, BBV T SUIMTICBWTHEZShEIZT &Y, 4
ARSI O ERT L DI 5, SHUIMEZ RN OB EHERIE OERIz BV
THEINDHE (5, 1961) (CHhiEhb, ZOMILT Y SRTIRIMTEDT T IZ HEMNEE <,
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b)

" Fig. 37. Orientation data for B's-axes of rocks of the Sambagawa belt in the Kanra-
cho district.
a) data from eastern part. Contours: 30-20-10-5-1%, 56 points.
b) data from western part.

FFERMMTEEL LT O Pl S 55V,

(e)  ‘BRED O AIBHERBERE GO TR

PHEABERE IE— AL D SR 2 £ 08T LT b, WA S IR SE T % 55
LIWELSI 2T LTV 5, MEIZBINGORLEBIELIT BV THRERIZBERNLSN 2 L
LD % DA LTV A, TOEL MG UIE LIXIEIEE AT 0 & T { WIEF A d TRt
HR LTV 5 (e g Tokuda and Hara, 1983), IWUILLBEZ NN & DTIIVHLSE 24004
B HANEHINL THE TR 2R T2 &) RN T E v,

FHERBEARL X AL ORTIHE A S —AkIcH L= v P28 5, oIS
AR SUIBPHIHAZRE L THTI LTV b, —Ji< > FIVOIVELS 2B S I SE4FCIL
WIS LTV A, w7 PVDBIKAR LS, O E AT L TH bz LI LA TH
bo ZOI EATFHERBERLT = ¥ P VAT M L BT L ORISR Wy T
UKL TV D, HOTIIE S ORE I ER LTIz T 2 bz,

C. BNt =RIIHOEBMENE & &

R BT 52 v 23y 7 ISR ORIKIEHIIE Table 412 DL TV S,
INOEDAVRIY y J SRR L0 Ry 212000 6 N DI L ORHEINAR % e
L&9e FIIlICHIET A2 023K v 2 280 i g g & baso TRd LN
Ve HTNIZEIKF v TIPS RIET 2 VT VY ORI E LTROONBIZFE LV, Fy
Bl 7 2 v 2y OREABIHTE (Fig. 4) 12 Failli3spiti Bl (Fig. 4) 12, Fadaull
I N-SHHDH% D@52 LM EFRFRIE LTV,

HEATHRIZ DWW Tid Table 51CF &DHNTWA, SUDTILICIYEG L2l R B AsH s
WEARIN T H 5, FoRIlCa e 4 2T & ST R L bAto Tido & ) L7z il
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DIRFHFHE L LTRBO SRV, LA LFoRliE LTOMIMBEL LTI (ROS
oo Ribib & FH PRI SRR, FOfiilid N-S e 0w 2 2 h 4 H
iz ZhZhAIE LTV 5, '

SATLRAHE BRI & (1977) AEZ BN CHEML L 228 T 0 THUIRAT O F i B 12402
THLDTHE, BRIMIZBOTHIES (1974) 12X o TESKHEETAI ENFINETIZD
B EN TV D, N-SHEOME b O MFI Inove (1974) 12X > THIBILIBBECH T b 1A
(BT B IENBOONT VD, FAIME, FAUTEIET A7 2 vy > Y OMEE
M M E Z BN O KMAEAR Y (51977) ICAE S 9,

VI AR =iRIE - BRALEOERIER et
Wb =N O TG IE 3 5 TR O I EDNERIL, A GERET L4
7 25 Yy OERBHEEI (BB & 2 NISHRIT 55 » 7TRICE o THES N
TWh, APSRLEFIILRO L ) MG RTZRIHM T ERO LI, » 7E L TH
o TWnh, APSRLEBIZ BN ABIIRET 5 T RMERIIIZ 3L Ty b &
I IR X VY, BN OMIZTEIC 7T ¥ P LT A2l IOl & ) 14 FIEY
i Ic BT BRSO, HEMRM O 2 23 S8 7insMI 2 ) it & 5 12

H ST IR HE O8I FUR O =N O FTHERS XK (1977) Ik s TR STV 5,
FRUSE B EEERNIH IR ENTHUOMEIZ AR EAFEL, A RREEEHOTMIZ
@(ﬂﬁ&%%ﬁ%ﬁwaél&ﬁ%%#uéﬂfhéoé%K%@Wﬁmﬁﬁﬂﬁwf&
PR ERO TN L TEMNFA0H LTWw A Z L2 Toriumi (1975) DR L7
W, ERONWEILHALNS, TNLOREIHRITHMIETHS M- B0 LD
T M TR AU = AT 20 L TSR T A S L 2 RTHDTHH EERD
No, HH=HEINNTER OIS X 2 oOMENTTHIL SN TV, £0 1 DIidAD KR
LHEBEECRIRO T » T TH o, APSRLABDOTIIZH o TH LITH A 5E L A5
S BRSNS B0 LICH L LTWh, DMLY HID LIRS
EMBESEE L o Tk o Tnb,, APSRLTE LRI —EOKEER % 13T
Whe SDF v TOTIMET AR ABMNVE 1 >0k ThH s, TOHMEHKIE
Y ORI S e A ERI R ET A 1 DO KA 7 2 VL Y OT BRI % T
RKLTWABEWV) S L Thb, WSO TMOMERNFHE Z O O T RO SEU
Bedhb, MEARIHICE TN AT v THEE IR EM & —loilifh & LTEHRX AT EDF
T&5,

RIS N AT RS O TR 2845 L £ 9o DTN IS T 5 Rifugic
2300 F v T o TWVAD (Fig 13)e D34 N F v THERZ® B iR 51 1
W2 & o TSN TE D, IV UZDRT L ) FHokiEsh SbitTns, Tk
D EEIE HASE LTV . (Fig 2000 FELATIZfnilid 5 %8I0+ v 7H5AhRitn fi¥i% &
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U TETEH ) Z OMTTEIEZENATIEBO U (AL T 2 R4 HIRDOTEFF » 712l

TWde, CDF vy 7 FLZENNHUIMO AP SRLERZ G+ v 72l T 20 DTHs
Yo BT v 7O TFIEDBHRAG LW ARSI IRD B350 LW 1205 L, 1580 H 3 it
BOMAH LTKISUHTEb0EABENL I,

APEFLEH 2SO TR T 2 ZEEMITERIL, &k LTanl, Lk
LICESB AL, TSR EIETAIMFRICHD, TUHTAONA LD 2T
NIRRT ARG e 2 EOTRET 5 & ) RELSSF RO ONLZY (Fig 2). L
L2 s o REHIIRIC I E$ 5 ST R TEI IS B W THLOMIISEE L7 2 V7 > v ot
EREARIM OB 2T 5 S EOMHEFERZ DT LIXTE D, WD F Al Bk & Wi 0
FoA B X FER AR O T 547, T E HATo TUHRTIZ Z DR OERBBENE M D 5
EMRL, ;o7 (B 7)) SHMEKERTEY, ZORHOBHGLTI S Tl o
2 EERLTW S, Fofilili— Pl M AI O St ER S & o T L I DR B F v
THHHETHE L ) RAHERELIODEHEZ 6D, L { SNTYHIZBWTZK
MNEE T GRS HPIFLERE EDICMHARECIRIB LA L) RoMIRERRT I &1k
Fotiili— Fo i OB ER OHLEE KM L2 b D THADOH L Lk,

MImm_&Mmtbwfﬁéﬁ?&Mm&LTM%énéhWSmﬁ%m&%M@Mﬁ
WEICH Y, S OMENRASEING OB 2 BRI & o T S R 2 10T 5
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Fig. 38. Schematic diagrams illustrating three stages of structure development of the
Sambagawa-Chichibu belt of the Kanto Mountains,

« Stage of formation of Sy-schistosity.

. Stage of formation of Sp-cleavage.

. Stage of formation of Sz-cleavage.

+ Chichibu group, 2: Mikabu greenstones, 3 & 4 Sambagawa schists (

3: Non-spotted schists, 4: Spotted schists).
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Table 6. Structural development of the Sambagawa-Chichibu Belt in the
Kanto Mountains. (Summary)

Formation of gentle folds with axes of N-S trend during Tertiary age
(Yasuo syncline, F4-folds-F'4-folds)

Formation of Atokura nappes during Latest Cretaceous-early Tertiary age

» Formation of upright folds with axes of E-W trend
(F3-folds-F's-folds)

Formation of southward vergence recumbent folds with axes of E-W trend
associating formation of shear zone
(Kamabuse fold, Fuuppu fold, Ogizawa fold, Habara fold, Nogami fold,
Jushi fold, Fodoyama fold, Kankozawa fold, Nagatoro shear sone, Fj-
folds-F'sfolds)

Formation of nappes associating formation of northward vergence fo]ds with
axes of E-W trend
(nappes with Mikabu greenstones (Iriyama nappe, Umenokiiri nappe,
Nasu nappe, Kamabuse nappe, Nishidaira nappe.), Fujitatoge nappe,
Karasawa nappe, Mine nappe, Akihata nappe, Semba nappe, Nagatoro-
Fudoyama nappe, Hikage nappe, S;-schistosity-S';-schistosity)

Formation of Sp-schistosity-S'o-schistosity

Subduction of original rocks of Sambagawa schists during Jurassic age
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Explanation of Plate I

. Boundary between Mikabu greenstones and overlying chert (A-formation) (Tokigawa).

C: chert, M: Mikabu greenstones.

. Pillow breccia in Mikabu greenstones (Tokigawa).
. F2-folds of spotted pelitic schist (Arakawa).
. Fs-folds of spotted pelitic schist (Arakawa).

Explanation of Plate Il

1. Fz-folds of non-spotted pelitic schist deformed by Fa-fold (Nagatoro).
2. Ba-folds on Sz in Nagatoro shear zone (Misawa).
3. Microphotograph showing relation among S, S; and Sz-cleavages in non-spotted pelitic

schist.

. Microphotograph of Sz-cleavages in non-spotted pelitic schist.

Explanation of Plate III

. Microphotograph of Fa-folds and Sz-cleavage in non-spotted pelitic schist.
. Microphotograph of spotted basic schist of zone III in the Kanra-cho district. Actino-

lite-epidote-chlorite-atkali amphibole-biotite assemblage.

. Microphotograph of spotted basic schist of zone IV in the Kanra-cho district. Actino-

lite-epidote-chlorite-biotite-subcalcic hornblende assemblage.

. Microphotograph of spotted pelitic schist of zone Il in the Nagatoro district.

Muscovite-chlolite-garnet-biotite assemblage.
Explanation of Plate IV

. Follicucullus sp. cf. F. scholasticus

scale bar=0.1mm (Loc.1)

. Pseudoalvaillella (?) sp.

scale bar=0,1mm (Loc.3)
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