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Taxeucur Makoto (1996) Geology of the Sanbagawa, Chichibu and Shimanto Belts in
the Kii Peninsula : Yoshino area in Nara prefecture and Kushidagawa area in Mie
prefecture. Bull. Geol. Surv. Japan, vol.47(4), p.223-244, 21figs.

Abstract : The geology in the Sanbagawa, Chichibu and Shimanto Belts in the eastern
central Kii Peninsula, where there are few previous geological reports, was studied and
a description of lithologies, division of geological units and analysis of geological
structures were carried out.

In structurally descending order the sedimentary rocks in the Yoshino area were
divided into the Kosoku and Iro Formations of the Sanbagawa Belt and the Mugitani,
Unokawa, Takaharagawa, Akataki and Makio Formations of the Shimanto Belt. Each
formation of the Shimanto Belt is in thrust contact, but the sedimentary rocks of the
Shimanto Belt are in a high-angle fault contact with those of the Sanbagawa Belt. The
sedimentary rocks in the Kushidagawa area were divided into the litaka and Kayumi
Formations of the Sanbagawa Belt ; the Kayumi Formation suffered stronger metamor-
phism and deformation than the Iitaka Formation.

The litaka Formation is thrust onto the sedimentary complex of the Chichibu Belt
which is, in turn, thrust onto the Mugitani, Unokawa, Takaharagawa and Akataki
Formations of the Shimanto Belt. The nappe structure was deformed by an anticlino-
rium whose axis trends to the northeast-southwest and plunges to the north, and by
normal faults trending in the same direction as the axis of the anticlinorium.

The tectonic evolution of the eastern central Kii Peninsula area is discussed as follows.
The nappe structure of the Sanbagawa Belt in the Kushidagawa area, the Chichibu Belt
and the Shimanto Belt in structurally descending order was formed during Late
Cretaceous to Miocene. Subsequently a relative uplift took place in the central Kii
Peninsula region accompanied by formation of high-angle faults such as the Aridagawa
Tectonic Line and Yanase fault and the anticlinorium in the central Kii Peninsula.

U ERSERRIT 21T 5 72, e .
Egﬁﬂﬁ?uﬁﬁwtﬁig,Eﬁm%wﬁﬁgt@
HERMBEIZ DV TDOIMENIZ L A Epo RFALE &8, IATHOEARE, HIE, BEIIE, ~EEK
PRI, S HEEE T O, BRRFERCEG+T HEERBCRSINS, HAHEFOSEBEZhEThR S
BAMBROREE T, SHLOEH, HE2=y AKX

® B

Keywords : Kii peninsula, Sanbagawa, Chichibu,
Shimanto, nappe, uplift, Nara prefecture, Mie prefec-

* B EREEEE CTHE) ture

— 223 —




WMEREFARGEIE F45)

A MTESHh, SHHRO=ZF)I#FH e maHREEAE
Wi T 5. MHIHRTIREENELL Y, ZHI
HoSREBRUBRBIRS &N, RBOFPEER,
BEEEZTITNS,

REBREIEOHREa Y vy 7 ARELEL, ¥
REOHBE S vy 7 ARG HEOERE, HI
B, BRIEBRVREBZELLTWS, 207 v #E
Hix X D FEOIE-FEAAT, Lie 77 T 2%
L ORERKRFZ D EFAAADENBIC X > TER:
WHoTWw3,

IS OHIE#ED S, KFAFLERRER R OM
BREEFREZOVWIUTDO LI CHEE L, HIELHH
& T O I HEER B2 & D EE) R0 =812
BeEE, BRAUFOERED TV y 2 ARG THOD
WREI Vv 72 ATy THEERER L., T0%k
B OF B SR C RN B 2 & oS AR
[BROES LLFEETREOEERBEDEBEIC
T, feFEEFREOBEENE T,

1.@C &I

PaRT H AR I —RE I b & A~ S8 #, B AUH
RUOMAHEPEEREREE 22 L TAML TS,
L L, RERERRETIR, A (1982) MW - K
FIREFRIN—7 (1984) 2 EW L D RERBRFLE
Z 5T WiZHER D & F RS E AN R B ELH o
REHALENRE S, TR s OB RINTFHCEL,
BRED ZVREFNEBIRANT B EELON, Th

- THAHHFERHFRESERE CELLTILicRY H
L, S hsi & s s SR HERE
BHoLEZR-TE (1K), RS (1991) &
iR RO S B RORREMNPHERE, By
ETONATHLEZFIIEIEEET 2 L BREE
HU, EROZFNHOMBSIEERL, BLH, =
W R OGRS T ML T oz

EEZTz,

B OHEIZZ Dk 3 IR HROBEFREEH
22 P TEERHB TSR bbb ST, FOMBIK
DT OHGIEDE, BIER - ZERE, > =ZER
M) 200 T, #RER (1932) &3 7755 F4
O 1 HERERIA (1974) BbsicTERv, A -
KRIREFIR S NV —7 (1984) IZACFL B HRELCHR
FORENTMONGT B PRdER s comd
% L L7-%%, Kimura(1954) iZicEERIBOREIC T,
ZWIESBEHCEH LT Z L 2HELTBY, 20
HBR OV R4 & SR R OBRARHE OBRIITIHO £
FEoTWn5,

AT, 1T (1986) 12 TG L 7- HEFHUR (Fig.
3 DEER) OHE 2 ERE L, FIoRRIT L A TR
DI #E (Fig. 10 &) OFE LT, 0
WEROHBEREEHESIC L, TR ERNE OB
WIERICOWTEET 2,

BEnxs AMESOMEIIHEROEEERICL-T,
HWDAT AL BBHFOBEVELPRL ZRESD
KR BREEDOERNREAETICEEhTET 3 Z L —

|

Study area
Osaka (Fig.2)
f A A}
Yoshino area Kushidagawa area

(Fig.3) (Fig.10)
Y

H1IK EFEEBC BT 2 ERERS L FRHEERS  HERET (1992) 100540 1| BAMERI £ 2.
Fig. 1 Map showing geotectonic division of the Kii Peninsula and study area. Based on 1 :
1,000,000 Geological Map of Japan (3rd edition) by Geological Survey of Japan (1992) .

—224 —



EAEB=ZWIN « B - WATROME (TR W)

BT, HEROBFEZHREL TWE Z L RBDTH%
v, Lo T Ik ritERe#REa Yy vy 2
AEERZ LT 5, ZHHFRRAETEREE» 52
50, FOREBFHEREEI VY 7 ATHLHREMND
BWOT, ARTREREI YV y 2R LTHRS,
PAHHERCZEIIEE shTuiiRofEEa > 7
vy ZARDWTIREIR, A, EHMUAEN, HEE
&, BRIERAZ EOBENS, W DhDHE2=y
RG®fTol, ZOLIBHE2=Y M2, TROBE
FEORDIIODHIBIZOWTHVORS B w4
A3 EY T, 2hTNIC Y22y M EHETRET
BB, FHIRI TITb T & 8z OWSEHRE OHE
HERREL, RRETIE B ERV.

2. i BB

AR U I EFEER (1992) W L=
H, BRAERVMAHECET 3 (B 1K), ARz
SRR G HHORER D E R TR RS0 RS i
BOBEEST 570, RROTHTR=ZHIFROEAT
HORRETLREW, MEOERIODW TR TERY
3, F7ARRRSEHUR OB DS & D, HEHUR X HH
JHIR & 125310 THRE T 5.

TR bk SR L o TS h, BRH
DAt otfEasa vy vy 7 AXEFERE, aEE, 258,
w®IE, sEINECIE, F), REBRUEERBIZX
Sand, BERBLOEERVEABLESBRIEAE
WETET2, ZOEPOEBRZINETNATANTE
L, BEN LML Y THUANEEDOEIZER>TWS, Z
o OFBITHER ECIdLE-FRE A RO b OEY
BERZLTWB(EE2, 3, 4K)., BRRXEOHEET v
TV 7 ARIDS bOESEE, HIE, SEIBRY
FEBCELEL T3, REBORARENPSF 2 —0
=7V EEBOBEER A, S I=T YT V- b=
7 ¥ ERTEEBRGAEBSRE S (KRIOKERRE S V—
7, 1989), % FeAFFIEHIEGEEOZABAAE L U AHE
ORI 2 R TR R A SRS S hTwd (RTOK
EFRI N —T, 1994), Zh o OHE I B ERERIER
BEHoTBY, 7V —74 M=oY —Gid o iREA
EMEET 5 (B3, 1964), FRB T T FA(1957)
DERECIZIE—BL, BESCEY 7 of, EEEE
7 vA ) BRERERSATWSE (TN, 1988).

FETER 13 3 b % s iR i & - T &, BR
HEUAOHRE D v TV Y 7 AREERN LML X D REE
EUBRBSSMHL, SEMRL VEFT2ERBLR
REBEPEAENBTET 5 (2, 10X). REBEskk

REOHEBEI VTV y 7 ARBLELTWS, HEHHER
R Y, BILE-RERA RO RO EH S =T
3., BENTCSHT 2 BRBDHFIERE R UERK
EHiwcml, BRBOEEEST T AVA Y ARELT
VA VERZRWIEL,

3. HEFMEOME

ERE &)

(Eftth] SRESHESEITBRE O O LB
DOYIVED,

[ AR 1 HRD & /N2 10 T O HR RSSO IZIF 200
-600 m THAT B,

[AHHIBEGORERE2T L L, BRO-BROOEENE
FER U EE-RER» LS RaO AR 2% B, |
REZADS DH5Y - & HBHRHEIEATEY, HRORK
EHET, 7A8A FOIREEBED 6D, INED
FATRERD b 0 CERREMEL, BoidtsT
BTN b ORBRZESITEED 5z,

[FERIEBD» LR BE >R TWVRY, SEHIE 2 (1988)
BAE 2 ZH L, SR EOHEROD K-Ar
T 62.3-69.4 Ma, Rb-Sr 84T 72.5-70.4 Ma
PEEL TV,

BER ()

(] 5= R EFTEHESETEHROEH O B B
DYV &Y, BREBOBRHORES.

[4F7] BRSO, > tf, BIIFARVERD
L HF W T T ORI 500-1,000 m THAHT 5,
(a5t BEORERE2ELL, B, BRORKURE
FEODOEEMEEPKOOWER S 2, WHERER
EEMEREER-10m T, fiF~OEREN L v, B
ROQIF DR T AREFE L ABRKER EVSE
T3, EEERFEREKEPHEEPEEL T2 005D
D, BEPRBE:T2LIOREaYFYT 4 v 7i%E
BTH00H5, WEFEIEEBENTEEL, BER
DI DRBRFRIZ LA CRED 2y, AESEZE
ROERCE P R EBRT, PRE/RL TS, A
JREF 230 RS L Tw 3,

[ER] KE» s bEREShTHRY, BEERIZD
WTHIRENZ W,

EB/EB (FHWH)

(] R ESHERT NSRRI & I o&5R
REVEERESZFE/BW,

[4] BEREMALEBRO L DEFOERNFRR
G TR L 545 5.

[EH] ZBRAE THRELZFET S22y b L HHT

— 225 —




WEBHEFRAK EATE B4 5)

ENEWEEEEB2ELT 522y PRAENSB,
BEITERFANGERE L CHBECRENTHHRTE L
DI\,

FHER2EL T2y VRIKB-KFRETHER2EL
U, BOTHRESKRERHRERGESH). D lh
HLb5 DDA ULBERSEEL Twa, KEILERHHE
FTERL=ZY MEF v — PREREBOERE LS,
Fr— MIPPEHELLTBY, af, ®ige, KE,
R CERELKREORKESLRAEER EOBER
RuBRF* -+ Th 5.

WahEEEEE®E LT 5=y FIFED
FHEULEAEEFTEH e+ m OKE SOKL 2R
BEEMAER 2B T EEREEDLOTHS, O
2=y b b ERBLYDAUDLERBEEL TV, ¥h
TEH 5, ZEOIBESHT 2RL=y bhicF %
— M LEREOHMABERYAGERS v — MNERSTE
H ez,

[#£R] RREHIBAD & DIEEIRE SN T WIS,
KRMAREWFE I NV—7 (1994) BEHBERFOEREI
SEE h 3 BB RGBSR S o AR S R 2R
STHEHEEZRE L Twa, EHES (1988) IBR
fRHEORBTHCE & K-Ar £2544R 69.4-76.6 Ma %
ﬁﬁb(m%.

HIE F)

[#ERH] HREFHE) LNIEG» s HRECES
R,

[548] FF» 5 HBE» T TOFHN AR L UF

Kosoku F. <5
Iro F. N&

Nara Prefecture

/
1
t
\

£28
Fig. 2

— 226

Mt Takamiyama™

T
AT
ST A

Sedimeniary complex
of the Chichibu Belt
N
“

s

ERZOEHFNERMBICHMAT 5.

B FEOFZE LU EA-REEEPICH cm £t m
DF ¥—b, TREE, AKE, BEREOEHREZ D
Whid BBESMH, B S W-AEEEERE, RiGnsE
BAELEAEEDI IS, HEBLKEEEDT 3 F
14 b, KE-REERKEREEREL S S, $12HFO0
R TREREESERE UTHEET 5.

FEEEICIEA VY — MNP E VDA UbBERNRE
LTBY, AV—rRTHEBIR>TWS L Z5H%
W,

PDEEAABEHHE LYEELHEL, FRATETEER
BEEEHEFL, BT om-BEmoOBE & om-$H+om
OHEBOHBESHED SN5, PEORAMECHERE
PRLULENSH 7 ay 7{bL T3 broken formation 3%
LTHEIHRDONEY, HLEFBERRFRFE I
WESToy 2t s0nidr vy AL Tws, BEiEx—
B AEY v 7T, BEEWIESRN,

F ¥ — MNIHRE, &6, 36, K6, BEEREERET
LBRF v — VN TH5. EOREEED/NMNRICE m OF
¥ — MRKBABERSTED ST,

ARABBFEROHED SFRE» T TCOSHIERD
PEICEHT 2. GREIES, KaRUVHEBEEL,
LREPLREERKEFCBRD 2wk 7wy 7R
WEhicElReE LTET 3.

TREEHREIEREE T, ABOREEN AL
HAREZBERVPEZENS. MRBEEEIFFORSTORR
NIFER, BETTe s 5.

TR

T T AR
AR A I

A A A e A A AT AT

N AR AN,

== ST
A oSS

N

SN
2 Kayum P S
T

D

A e
2 o~
E A -

A
>
S Y
~ Z o
I ~
TS
— —

W

S~
~

N G A 2 N
= .
TS o N S A o
S TSy SN
N A Ak
yS oSS S
~—~—

Mie Prefecture

AR O M EHIHE

Geological outline of the study area.



| crt Rt

— L —

m A Sedimentary complex
1500 of the Chichibu Belt

Takaharagawa F.

Kurotakigawa R.

m B Sedimentary complex

of the Chichibu Belt

Mt. Daltenjogadake
mC
1500

il

oo

Sedimentary complex
of the Chichibu Belt

Otonashigawa R. Yoshinogawa R. tLake Tsuburoko

Akataki F.
Makio F. Mugitani F.
c’
Sedimentary complex
N of the Chichibu Belt Yoshinogawa R.
N

Takaharagawa F.

BN FEHIROMENER

Fig. 4 Geological cross sections of the Yoshino area.

B’
-
=
=
Kosoku F.]
|
)

Takamigawa R.

Mugitani F.

Takamigawa R.

——MHJZ

e

RAL)) ERg8-L0R « S0 &=

(




BEREMAR EIE B4 5

%5 ERBORKE-BETHE NEHFN=ZROMMIIFER
Fig. 5 Gray and black phyllite of the Mugitani Formation on the reverbed of the Shigo River at

Mio, Higashj-yoshino Village.
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! Fig. 7 Gray and black fissile slate of the Akataki Formation at Makio, Kurotaki Village.
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Fig. 8 Red bedded chert of the Akataki Formation at the Kurotaki
River to the west of Akataki, Kurotaki Village.
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Fig. 9 Broken formation of sandstone and shale of the Makio Formation at Terado, Kurotaki Village.
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Fig.12 Block of bedded acidic tuff in black phyllite of the litaka Formation at the upper reaches

of the Kikajigawa River, litaka Village.
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Fig.13 Psammitic schist of the Kayumi Formation at the point

of about 3 km southwest of Kayumi, Iinan Town.
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Fig.14 Distribution of metamorphic minerals in basic rocks of the Yoshino and Kushidagawa areas.

TIMER E TEMT 3. EAAR 10-55T, BRI
20-30°DBMESTH 2, AEB I SENILE-FElER
T, KD S 60°ERIT %28, FREFHEICHEE AR T
HICT 7 Y Ui R ol R 1 km OBV - fE s s
ZL, LPHEEROESBH 5, MEBTEFAL K
EBeriF COMBTIRIZIZAFRETH S8, TRy &L

SALEROHIR TR A SILE-FR AR TRIC ST Y
LB 2555 WRHN 500 m OEHIFHEL, BHEHEOE
A & S BE L, R IR S 40° L EERTH B,

R R )1 R oD B 1A L C LT - SR R R AR M O R
ERPEET 2, SHHREELRY, B7r70973
R RO RS HE T B,

HER TIRERLTES OTREERD SRFCETS
BT, THICEL oY L-eiEs, BR4-7
km QORI 72 TEL U7z FIRISEAE T 5. Fr B 13— AT
FEALFE-RERER T, ZORMOE CHEIER, R T
ERIE RS, MERAE 20-80°T, [ARHHERIZ ATV ERS:
T3 30°HTE D HUBHEMERL T & 2 23, Bl & B /- ER
STRRPEAZICR S, MHHROERD =51
FHOHEFE S5 & P60 - HE R 5 5 A O W B v ) & 7 i,
T, R H MO8 2R OEH & I -FEPE TR O % &

DO - HRINELET 5.

WRBIW I E-EEEOM 2 b WEN 10km D
EHBLY 0 RIZEET 5. FEEOEM IR
CHEILTE-EE R T, LB Cikdbiz 55-80°, BEE TIXE
30-80°ER} 3 3.

ZWEHHOBR BROFOMBEI Y vy 2 AR
TR OERE, HIE, RE/IBRURERCEALR
WEcELLCws, BRIIBEELST 2B
hific THER S h, BRDEO LCERs N LREE
BD->Tn3, ERRBRUE/IE LBHFOHREE 2 v
TV 7 AOBEMRIZEBIIBR TE Twizwnds, ERWU
fHEDOHE D5 (5517 K) 2 6EHRE L BRAUFOHER
EavFvy s AQFy TEENEES RS, BRLUO
PE 0T B A DR ORI P - B & B E
BCILRTEIC 20-75" RN 2 ER B/ L, £ DEMA
FHOESOREWERS (ERIU» SFEERAEV 2 EH
#71,200 m DERES) wREEER TIhIZ 16-70°1E#
T LRAEOEREE Y S vy 7 ABSHT 3, DT
& SHHEGROFECHEE RV 2 ERAOAT A M E
AL THENRERZ - TWE EELZLND,

HNBLEBRRXBFEOHRBEI S Ly 7 AZBWTHE

— 236 —



LR ZWNIE - BROH - WA TROME (TR )

BN WREOET VA VEG-7VH ) ARAREOEMEER py: 744 VA8l 742 BARE
Fig.15 Photomicrograph of alkali pyroxene and alkali amphibole bearing schist of the Kayumi

Formation. py : alkali pyroxene, gl : alkali amphibole.
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Fig.16 Distribution of metamorphic minerals in pelitic rocks of the north Yoshino area.
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Fig.17 Route map showing relationship between the sedimentary complex
of the Chichibu Belt and the Mugitani Formation.
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Fig.18 Route map showing that the litaka Formation has been emplaced on the sed-
imentary complex of the Chichibu Belt.
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Fig.19 Route map showing that the Mugitani Formation is in

a high-angle fault contact with the Iitaka Formation.
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OHBOFEHLEHE2FH o TWwB VLS, Thbid
OHIR TIRIRE SN TR WHEERSH L TW B0
LH LRy,

AR IR ERIITE R VD, 2R Toriumi
(1990) OER Y —E2EHRL, FRE, BLERE, &
EBRUBRBERRO=ZF/IFCBTLL, 8B
B ORI 2w TR b a FE AR 1+ 2
SHEINTB DL D EHEWSE, MGTHIETS L
LTAFTRES.

7.2 FyTHEE

AHFFEHUIR D v TS ISR T AL F B O
WHETHOHERET Y vy 7 ADBEEL, BRCFOH
BEIV TV I ABNZEDEfICEHEL TS, Biz%
DBIFOHREEI L vy 7 ADELIZ bW 5 =1
NEBCBT 3 LEZoNTWARERBLEBREE» TS
Fy7BELEL TS 21RO 1), AR O
MEEERIIZ BT Y, Z0X S RIS
DA E =3 5 BESS Kimura (1954) 0HEE (1995)
CXoTHESNTWVS,
EFHIBOBEEOE i X 37 v MEEOBRITHR
BEOEBEZT > T3 I s, PiitbFa—u
=7 YHEET, MATERUOBREOmERE Y 7V

v 7 A RHFtt o REBEAESE (Shibata and Nozawa,
1968 ; Itaya et al., 1982) WEAL T\ 5 Z L St
WHEETTH B Z LS TH S, HEH) IR TERER
B X DERE OB H OMBEAEISBACH OHEE
ATV TAZELLTWBRZ RS, ZWIIEOE
BRERETRT K-Ar 40 70 Ma Lz 7 v 7REE DT
Ranle#Ezo6n5,

TREFHBRO=F/IIH mHFHEHEOBRIES TH
23, AR - I (1992) I EEHIROIEHE =
W EEAHEMEAAT A N TET 3 EHREL T
3, Ho0MELIKIEBEIRFEOERE L O4E
RUOBEBLEREBEOBOLDBHY, HWE2=v MK
SEBOTHERE LHEV DS, ELFEBICBVT
HRMAETRIFEAESY 7 uRHIEL T VA U AR
AERELZWY, BIHETIRILES D LY 7
WRBLEHHE 7 vy ) ARAEDVEL, ERERBWT
HePBOBRD R B, Thbb, ERBIXHM
BB EE L THAETEDOTREEL, BIIHEOERE
EHARMGBED b D L 1387 > T ERE OHUEERSF L
Tw3, ZOMBITFREEROEHETHY, SHOE
ARECEARENRED >h, HE2=y MEDEAR
BelLobDS#EL=y M ROBER% 2T EES
ERBLTWEHEIDidbhrosRy, 8132k

— 241 —




WEREFRARGBOE F45)

mIJ' JII\\HI]N\HHHIHHIUW”

kus;;,k,eg e
are

Aty |

S

WW

Metamorphic rocks of the Sanbagawa Belt
(litaka Formation & Kayumi Formation)

Sedimentary complex of the Chichibu Belt

Sedimentary complex of the Shimanto Belt
(Mugitani F., Unokawa F., Takaharagawa F.,
Akataki F. & Makio F.)

%218

Fig.21

HER ORI B s EBERZERERT Oy 7 VAT 74

1. Fy7HEORK 2. E5M L RAENE - it EEhRio L&

Schematic block diagrams showing the tectonic evolution in the Yoshino and Kushidagawa
areas. 1. Formation of nappe structure. 2. Uplift of the central Kii Peninsula (Yoshino

area) with anticlinorium and high-angle faults.
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