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Uy va, NJBIEWEZY vyabWbaNLRY, Zbidl >0 LKLY A 7 &7,
NyEBIZREZ Y vy vatBR&7 Yy ia, NJBIZSEREZY v abWWBE7 Y voa, NJEBIIWE -
BV yva cBEENLRY, ZRbH 100 R LY A 2 v R T NBIE, EEJIMETE
SHEET DD, BEOFESNREBICHLS 20, RT 2. FHEIREE, BEORE Ik & 7o B
JIFER CITE AR AR RICT 2 0 C, Wi/ T TRl 5. 2R, BoPE)IREC3, 300
m, RO LG T2, 900mTH 5. P IR — M, N, » NI IR
ELHHEHIN (EHIESS) , Ny - Ny« NG BIEFHE TS O RERRRE D HINM 2R TMERIZES
BBV ETD, 2RO ON— <y TEET « 8 « 9KITRT.

m 1. 1 FBE/NFEORE/NRE (N;—N/B)

N, B arileh SFEREIC O UD BARORIANR O/ NI 8 3 5 F RIS — s -,
RHTH S, HRHOFE AT OER L5 )1TIE? , FHITRAES - SHEE R OHBOIE 10
-30cmOIBE 7V v ¥ o NEBT, EEIZES10-30cmTHRBTH2IRE 7 VU v ¥ = £20-30cmTiK
ETHEET) v aktlT 5. GHEIRAETOBIIFAA EWEOA —TEIEET, M- b 5.
FRUCEREK S ORI E £, TORKEIZ2emIZET 5. H2)ITIE, EEBO7 U vy alg,
JE S50emOFEPEER A EN D . B TON | JBOE Z13850mEl ETH D (HRRKEMR) .

PN CIE, N BITHEOE S5-30cmOIRE 7 ) v 2 EHR7 Y v anbd. BT
100mEL ETH 5. ML —#HMEERICIE L CWD), 7V v a0 EHIFL o XL Tnb 2 &
N,

N R4 B B I T CORIRD B, ZOILMOILII T T 5. ko i
OALDERINNTIE, 20-100cmTHRETA2WE 7Y v o L EBORE S 1-3mORBEN L2 0,
HEOREIS-40cmOEET U vy a2 ). SRWEITIE, FRCHEREEND. NJBOEI X
500mToH 5 (FRRKZH) .

PrB O Bk & BRI CrE, 50-100emiZ Ao 3 2 IR Hhiib A 2 & L, 10-50emiChgfE 3
DWETZY vy akfd. MELMIE T, BEHORMNZAEY &S (ES1-2m) £10-30
CMIZERBT 2WE 7Y v anbid? | SWOROWE T Y v 2 2 H1I0KIRT.

NGB 1l & S~ DRIROAHE, H AR LR O /I LD BB 51 5. K
XM ORRBHE LTI, RABO T, KEEEZEL L, 5-15ecmClET2REZ Y v v &k
5. HABICIREBEICRAEENEDI, £, FNCAKEREAEEND. ABOLEIE, B8
DES5-20mOIRE 7V v atSGB7 ) vyakEl L, FNICEIEMOAZ BT, JEEIT
900mTH B (FERNO) .

WRADHETIE, NJBOLHOLNNML, HEDOREI-200mOEFEET Y v a2 bET7Y v
aPMERTHD (HREO).

SHBE N DI, 07 Y vy 2 @R R, REEENELS 8D, HARE SVOATH,

3) SRy M BIEHEICE D BRIV OFEEIL, WETEa 7V — M CEDRLTWA. 2 2IIB 5 LIZERROBIFIE, 2ol llofE
JINTHHLND.
4) NLJBENJEIEWECHET 20, ARESThomt BN,
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FI0K FHE/NIBEN,JEOWE 7 Y v (8o, BY)
Sandy flysch of N, Member of the Nyiinokawa Formation

WL FHEZJIRENJBOERET Y v 2 (G144, DIV)
Normal flysch of N, Member of the Nyanokawa Formation

HEOLDODWIIEET Y v o |IREEENMEDND. TIIBTIE, FAAVEEENLRY, BREZY v
2 &) (EIRKQ). EEPICE, DESEHEDAT T (h—Ei) 2802 Ln3b5.
BT, ABIEEem-15emiCET 2% 87 U v 2 L5-30emic k@3 2 E 7Y v a
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NH725. BIFHEOBERBVOEET ) v a 2 HB1IIRITRT.

NgBOZY v iallid, BEXSUXLEALND. AREMEENZ L, R0,

N.B  FHAE Nk & B8 LARICIA < 5309 5. IIHE TIEN B2 5 OB BEIfR 23 Xk < Blgg s
L, HEOEX10-20emOBE 7V v v a NESBETHEENS LMEN,B LTS5, NJEIE, F
ISR S10-30ecmTRB T 2 L&AV LIEBE 7 U v v 2ikA, L, #EEORS30-50emo
WE7 Y vy 2% T, 50-200cmIZFKET 2WE T Y v o= KOBRIRIYE & 72 D GEIRKIO@) . e
B ERBEBZTIIEEA D DN S,

NLBIZIRD X 5 723 LWERZE(LEZ R L, EH~T TR 2. RIS, = XA TIFSLIRIDE
BEET, DE7Y v b SR v anbi0, BAT aEECRERT Y v LIRET Y v
aMEBNCA D (FERK®). &BI, EOIATIE, ZELTREZ Y viahbind FEREKO).

WolE D, NLBITHEGF TR T 5. FIHAR DL IS T T, FHiZ20-50cmTaE T 5
BTy anMERT, SR vy EHRIRIYA Z R, FEIE50-100em TRUE T D BRIR, ok —
HURIRD 5 2SS G, 20-50emCRBTAWE 7 U v va%ftE) (FRRK®). MEDOILOERIB VO
WEZY >y a2 P12RICRT.

NLEOE XX, MEce50m, BATHT830m, #IATIIHELS 22D, 300mTHD. \WolE ),
FIHERMETIE, ERIIAFATH S5, 640mEl ETHD.

NsB (FE/ NS ¥ MEQHSKICHT CONIRICHMAT . BEEEMEY, BEOILRIED

2B FE 2 )NIEEN JgOE T ) v = (I, DIV)
Sandy flysch of N, Member of the Nyanokawa Formation

5) AN ALY L —7" (1977) Ofindh. Tokuoka (1967) ONIERBEEARS 2.
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I MENIRENJEOBE (K, CIV)
Conglomerate of N; Member of the Nyunokawa Formation

HBZ Lo TN BORELET5. RBITESZEL L, FSEMOMR — M aCmE 7 U v v
2 & UIX LIEsie. & EICREESE Ao s (FERRKO@) . BT — Efom T — FEET, BfEET
Yo b B - BREKIERE - WO - BRI - AIKERZ . RO ERRIZA S TRV, BRI
330mLL ETH D, KOBBIRWOEE 2 F13KITRT.

m 1. 2 ERIFEORE/NRE (N;—N&)

N, B XiEtikNclx, RELRMEED SRIARLOBEICHO TN HAT 20K T, HOFH)IAN
WELSKBEHT S, ABOTHTIE, REESAEZFEL L, 20-100cmTHBT 2IRE 7 Y v ¥ 2 a7
DA, LETCIE, 20-50cmTRIBTAIRE 7 U v v aMER LR, RV v a EWET Y v
2 &S . ARIEO TFRRIZHELS — BAEER THrizi, RIITHL0, AEOREIT140mLL ETHS.

NJE RIELARFEEORESR LN S ERIARILZR T, HEB)INEVO-LEOILITHNT THRE ST
L. BEZRUMAETIE, ES1-3moOSRR PR & gD/ I30-100cmOBE 7 U v ahb i
v, EEIE200mLL ETH L. HRIARILAGE T, FEHIX20-100emTHB T 5WE 7 U v & = BB
Bee, EEIEI-3mTRE T AR PRI E N B2 5. BIEIX560mEL ETH BY) .

NoB REAMOWIE 2 U CHEIA T 5. RELIRILEON J&# X, HEHOKEIC L -
TRV PZLTW5D, SFENOFEOA T, HEORES5-200mOBE 7 Y v o NMEST, LI
HE DR Z20-50cmOBE 7Y v v a2 AT 5. BREIE800MI EThd (HIRK®G) . BHom

6) NoJEIE N JBEWE CHET 2. LAasL, U ) EEELAHI/ BT, RERBMAH D LIFB 2. FEIRAKES Th -7
LHtEShD.
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DETIE, BEEDOEE5-200mOBE 7Y v anbR), WE7Y via (20-100cm) &%&7 Y
va (5-30em) ZIEETe. EIEIEZT00mLL ETH D (FERNG®).
R LRFE R O L SRR ILE T, FTEITEEOREIS5-200mOEET Y v =, Rk

b
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NLJBICIE, BALERROTATERNREEL, FAUTTA— FF v X MR A—T F v X R E DR
KO\ Terebellina 72 EOERB A BND.

N B HELIRORBRINV & EEIFIRICIES 53T 5. NyJE Sl L ClY, BEOREX20cm
FEOWEZY v aBRETHEELY FuaN,J 82T 5. BRELUROIETIE, HEOE &30-50
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AR LTIk, ESICEZ100mOEETE & 10mOEHRE 2 Wide. BEMIE, MmrEkIEE - Fv—
b - WA ET, RKRIZ22cmTH 5.

FEIER TR, N JE RO RS EE O il R0 5. WiBOE T, REO T
DHBH L, BHNnbHAITHTTE, HEOREEX20-100cmOBE 7Y vy axEL L, 1-3m
DY E &S . B0 TIE, ABOR LESSAT 5. FEND b RREOHETE, 1-2m
WA USRI S E W 7 Y v v anb b, ELON BT T 5. BHFoRTIE, Bb
ICHEDOE £20-100cmOBE 7 U v 2n bR 10, 1-2mOJE & OBLRHR — s 245 . 2
CTENEERE, EMBEEOESICEZEEDILTND.

NJBETIE, WEZY v 2 CRICBEC VAT LS BEL, WRIE, 74— ¥y X L, 7
N—=T XX A RRENENIHEOND. £, 7V v aORERICIE, ENTREVOMANEEL
T3,

Ngf@ (FE/NEEE) LEHINCHR->T, S DBIFE CHREICHMT 5. NJB & Xl LT
BY, WHZY vy aPICEANEL BET HBUEND LA ENBET5. N BIZTFEN S HFIC
DT TIELSFEEL, HEOHEA~ESRY, KT 5.

ST, SIROBEZTE L, 1-2mOJE S OHUR —MHIBI LRI A EE 7 V) v o2 %5 .
JEEIE330mEL ETH B,

AT, ABITEEOBI TR 12 LTW5, BHICHYS L EHIREN SR, Hk— ik
PHLRIDE EWE 7 U v v =225, BEIT0mTHS EGEIRN).

ARTIE, RBITEE - BESRH B R O — R BRI 2 672 0, PR ORI T v v 2 L
TW5. EREF22mel LThsd (FERMGO).

Bt ClE, SRS & MHRISLRSE 2 5720, 10-50cm CRET2WE 7 U v v a ®fE ).

N JEOBSEE, T —EHEOTM — N 520, R RRII8semICiET 5. BEREITERTE AL EHE -
EREE - s - Fy— b - BiA - ARAERETHD. £, WESHAORIHZEEL &L, BEAIX
LIFLIEI-3mTHEE L, #MbEsiE 229, FNICURbEZRT 0L H 5.
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Geologic route map of the type locality of Rz, Rs, Ry,and Ry Members of the
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N BICEAICER D ONBESNED .

WolX D, FHEZ IRV TIE, N BIOIE QB 3ot

P, NJEOWEEITRE 7Y v 2 LICEMBEOHANEHERE R > TV 5.

MEEIL, R, *R, - Ry

i, FRUCRESEEET 5. mrhRE
X, FHAENRBIZHART, REOFMEE
ERZNIFEERLNRNOT, FEOH )
Tk & oW FEhkx —#E L itk 3 5.
772 L, [ s A SRR 0D T HE PN T DA
1%, AHERIZTL0T, biF GGl 5.
R, B ORI L — i i A s o Ak X
&, Ry—R;BIXAGE/IIANETD. L— b
~ v T EEIAK E HI5KITRT. AXIE
W CoOEMRIE O S 13494, 000mTH 5.

oI 2. 1 BmIRUVAIFEOEHRE
R«B FEITHRENG =Y XHEE
BT, RGNk E CHREICIREIC AT
B, ZYXBNSHAICHT T, R B
FHE N BBNBICEATHDN, Zh
KU R OO HE CIEIN B IS BB E R
5. R EIE, HELEEZY vy ahbi
v, FNICEERRKSHEERET L. K
JE@ o Bz, k< id B R A R
ELTWA. ZibiE, HigHIEEZ O
BHH =Y XA ERE T, HgE L GBS
5. AXBNEERININT T, £,
EIME H B OALR 2 B EBIZNT THA LI
LikeEEb, EROboLIZIZFREEIC

Formation

RyGjin

Nytinokawa Formation

# &

3

—

i

X ‘R, R BIZEKSEND. RBERBIIWEZ Y v ahnbph, B
W L CL BB END. R, Ry AURJBIZEHEAZELEL, 7V vy amffln,

LI LI AR EEEIK

500m

B4 i 2 JIIRRE Na, Ns FROENRRE Ry, Re, RofE

= b=y 7 ABIIETHRBR

Geologic route map of the type locality of R; Mem-
ber of the Ry@jin Formation
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AL TBY .

FAHD IR B TIE, BHICRFRKAEENSRY, HEOREIS-30emOIiRE 7 Y v ¥ a2 #{EaT
5. BI2mOBECHE 7V v vaPERICHEN, SARKRE (EX5-20m) 22 F@H#EICHDS
Nnd. L OEABIEAICIE, BEI2mOEEIEEN b, BIIE - B8 - Fy— MOMEN S22
5. R BORTEICIIRE L-merE s (ES3m) 285, LBECiTessE (ES3m) AEfEL T
WD, RHEEEIE, FALE Y, REEE (20cm), JLREE (250cm), RRAECA (30cm) 2B,
DAL, AU LIoAK A RELS BEET D, ABOEZIXT00mTHD (HRK, ®).

FHE NI FHEOR, JBi1E, BALHEBEOES-200mORE 7Y v anbb, U LIS
P AL D . AT, Ao LEICRESEE (E350m) APTEL, HRRIEEZ bows, K&
QEYREN DY, kA 2 WITREREAEEZMED . RIEOESIZ630MTH D (FERKDD) .

EYXAETIE, RIJBIITMONJEE/NETETS. RIBIIEELRET Y vyranbitb, T
TR R A g 2 LIE LIS 35 GEL6IX) . IR T, 3 EHEICHREE A HHE L T
W5, REORESI3960mTH 5 FEIRKG) .

KAETHE, RyYBIIBBICEE LIZEENDRY, ES1-2mOECHE O I5-20emORE 7

W6 FEMRER, AR LEO RS (i, BID
Bedded shale of R, Member of the Ryajin Formation

8) BMEHUSS O -H TR NS FEET DRk GEIFM, 1967 ; EJFAIEA, 1971) b, Zhd SIRFFFEEIET 5.
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Uy vakEncsie. AKEOTEICE, ENCRAERKCSEREIIT SIS, RIBOESIXL, 000m
UETHL HIRMD).

HENTIE, RIBIIBLICL Y XML LIcE 2 ETORIKEEEN D2, JRPRE L JeE 7 Y
vV a kWA T 5. REO BRI EEE (E33-4m) BHAEL, Z0 ALK EE =<
FEL TS, RURBEEAICE, ABROBKE#EN LIXLIEEbis.

AL T, RBIENBOMREIEGICERD. FAEIIBHICRIKAEENLRY, GEES -
G HIEE K ORI 2 A 5. ABO EEISRKGAESE B0, MR OmItECE (2
I5m) RHAOERKEHENHEL WD, ABORESIZI50mTH S (FERKO) .

AN SALORMERIZT T, RJBENLJEOWE 7Y v 2 2 EHEEY . AEEEHICHKEE
BB, FEICEAERE LE S 1-3mOBMEPCE AW T 5. BRI eAE (E330m) A
WAEL, ZO RITITRREESSRET L. BESFIILREOMRIEE N b5, ZofREEFIIHR
< 72 B8, B F THRAKMIERE L CEFS LS. R, HOM S 91, 600mTH 5 (FERHOG) .

P SRR O 7)1 Cl, R EITR HICHIKAEE L 10-20emTHIBT 2IRE 7 U v v ahn bR
5. KEO ESICiIrkesmE (RS5m) BHEL, ZO EIEKAEENRET D, £z, FhUZ
FAMEREICE BSOS AR AR 2 A L, L EIChREMSLZ &1 FRRXN®) .

R, KIEEZOWANOHBEOERE T, HEIC i LGRS ILD. RJBIFWEZ Y v v
2 L2-3MTHET2WENLRY, FERAVWILIEEZ Y vyazff). REEXKEFRETL - &
HIEL (350m), PELOHA~L 25, KEPIZIE TV —FF X A ML L—T X 2 PRI HEL
TEBY, E-mHOdFEnERT.

FEXHD A IO T, RBIZBHICHBOE X20-70ecmOBE 7 U v v ambie b, JEE2m
PUR TRl L7 M — R EPTRE 7 U v v 2 25 . OB OWE T U v ¥ 2 21T R T
RoJEITIE, BENLSFEET D, AEOEIIF200mTHD (FHRHD) .

FBITR #EHRERJEOWE 7 Y v = (RO A&/, BID
Sandy flysch of R, Member of the Ryajin Formation
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WA T, RBIZEBEOEZ10-15cmORE 7Y vy a2 tEB&T7 ) vahnbid, BEIZ80m
ThD.

ERDDIEHFUZ T T, RJBIZAE)INZIR > THBET 5. BHEOEX20-80cmOWE 7 Y »
Vo L10-20emOEE—RE T Y vy anbiph), EIFIIomTHD FERHOD) .

IR TIE, BEEOES10-40emOER—RE 7Y vvahbRl, 1-2mTRET 2 EHEHD.
JEEIX140mTH 5.

RETIX, HEBOES20-100cmOBE 7V v azEl L, ULIEULIEL-2mo FoRl — MUK %
9. EEMAFEL, HHDIWIEMEA~OHRNEZRT. RJBDOESIL350mTHD.

EXARTIE, HBOREX20-100cmOBE 7V vy v ar Tl L, SR-BEZY vy 225, £h
(R —HURLRD S A ke, 7V v V2 lIEREYOME (RS 1emBE) NI ERIHENRD. R,
BORESIEZ340mTHS FERRG) .

HRITIE, RUBIFHBOES10-70emOWE 7Y v a2kl L, SE-RE7 Y v amfE)
KIEOTEICIE, FHAEPPAEL, BEMEEIS A, EIEIE250-300mTH 5.

KEBOILTIE, HEORES10-50emOBE 7 U v a L2-4mTrIET 23R PR E» 5720,
REZ Vv vamth). FEXH250mTHDE HRN®) .

AT, BHIZ10-50emTRIBTAWE 7V vy vanbih, S8V U v vazfl). EEE
IMTH2 (FRRXD).

LRIV EOHIETIE, RBIXZZIOHICHL 2%, MEATIIDE-—SE7 ) vanbRy, BREIX
8om, XEHEMOELRTIE, SE7 ) v anb2, BEIEIMmERD.

R RBIFEMRLOLERET, HEIIHMAT L. AEFHRESEZELL, REZY vyva, L
YR UToRbE, BRMEEEICE 2R, 2 R EE A AT 5.

o BB IRV T, RyBIIIKGESAEZEE L, LIZLIRRE Y Y vva (BEOEX5-20
cm) &, FRICHE T ) vy a2 AT 5. £, LU R b L a BRI S HEE 2 R USRS
EAPICITAKERSEZ UG T, FEMD /NI ~OMIEICTE T 2 EAE & 18I AT, A L
O 2 IR EEEATIE L CEBY, Erob ol )NnoIucBE T 5. REQEE & EaES
B Y, BESHAMTH L. RJFDESI88OMTH D (FRIRKD) .

FHAATIE, RJBIFBLREE DY, I aEE A HTe. EAIERKAaEET 528, W20
DTG — K aE 2T 5. BEEISTOMTH S (FERHD) .

PNAPB/A)NTT THE, RJBIFILRE AN SRV, FhicL U XMuLewazft>. B E6-
10em CHE L7eMMEEEa 2 LIX LIEHA 3 5. sk 2 BsIcREL, L@k L CGBlishn
5. FALO B OEHE E/NSUINTBWT, O OIFMERWTELSBIEEIND. NI ORFEEEEIT
JEX80mT, £20-50cmORIEE N A BN D . AN EPIAR T, MEEETICmET 5~
TP TBATENEZ ERD D FRRRE).

KA EIENABTIE, RBIBLRESEZEL L, TS - WWH7 Y v = - BET Y vva%fEd
F72, BEMEREIRA DS LI LISHE L TWA . KB EERICIE, 30-80cmTRBTAWE 7 U v =i
JEL RETHEER S D, RJBOEZIE, KA TL 250m, EXATL 400mTHD FERKOD, @).
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I8 HAPRER,EOEE (Ng)IME, BI)
Massive black shale of R, Member of the Ryajin Formation

HARLUR T, RyEIERAREBICHEL 28D, KBTI, HEEEE L, FRICEHBERIRE %3k
To. ABEOHREHIZIE, WEZY v a2 1-2mTHRET 2R PR ERLI00MOE X TRET L.
KEOE S IFHK00mMTH S (FERKG) .

SR LAHE T, RBIXRE LIREE A E T L L, 5-10emTiRE T A MK S 2 LiIFLIE
WAHTD. KEOPFEICITHEEORES30-7T0emOWE 7 Y v o, EEICIFES22 0 L3mokk
EEENKIET D, RBOREIIZT00mTH D (HERHN®) .

IAFER BFETIE, BHICHE LIERIKGEEEN LR, FICIERIKE a9 5. AEO I
TR SEmO Rk 2 BHEIS, TENIZHEEOE S 10-50emOWE 7 U v ¥ a3 ET 5. R,
JBOE SIFF600mTH D FERNG) .

BRSO EEBAE Tl RyJEIIAE LI RE—BREE S TEE L, BE7 Y v o iRk
BEREZ LD . B S5mOR AN A O MICHIET 5. AEDOEES3230mTH 5.

RJE RLUBIFWHEZ Y v all-2mTRBTIHAENGRY, WEICELHF L THMmT 5. #
R BN - 25 IS TR S, B OPE R 225, ATBICIL LI LI
ORMPFEL, WEZ Y v v a2 |[ZFEENLSALND.

FA MO EEAR R AT T, BHICHBORES50-100cmOBE 7 Y v o b1-2mTlEd 21
BIRDEN B2 5 (19K . RBOFEICIIERT Y v EEHH (ES30m) MRETS. BWEZ Y »
VAl IFEOBREN L RET D (23 - 24K) . RUEDEIIFIIOMTH L (HERK®D) .

MR T, HEOREE50-100cmOWE 7 U v v a LB EN L2, FRICREZY vva -
HaEafED. RUEDOESIF280mTH D (HURK@). ZhEvETid, A3y, MigExT
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B EHRER,BOWE 7Y v o (RO @)Yy, Cl)
Sandy flysch of R, Member of the Ryajin Formation

20 FEAPRBRs, Ry, RsJBA— <7 g7 Mam
Geologic route map of Ry and Ry Members of the Ryajin Formation along the Komata River

IFEX100mE 2%,
NN ~DOME L ZDOHOATIE, RUBIIWEZY via (MBOES50-100cm) L%5&E7 Y v
a2 (10-30cm) 226720, JEI1-2mOba &S . BEIF200mTHD (K, ®).
INNTIEHR BIIMENVIC LS EHT S, V— b~y PE2F20KIRT. RUBIIWNEZ Y vi=
(HJgDE x20-50cm) &L 1-2mTRET 2WENDL2 5. EEIF230mTH S FERK®).
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ERREVHTIE, RUBIFREARR - KL - 0 L2/ T, RIEHRGOME) I~ & #Ed5. ShikdhL
BHEEWET Y v ainbil, KB 2%, AFHCOBRE00m ERK®), EFT
1X120mTH 2 (FRIRXD) .

RsE EHUK O ILEI RV EREZ 50 C, BT 5. RJEITEAEEZFEL, BETVY v
&0, LR UIERIMEREDCE 2, RSB Y v v aoRaaBa T 5. £, < EhTREs
HERGHIREZ Y. AEICIE, LIE U/ NMECHE N RET 5.

FERHO BB IRV T, RBIIEBESNG2Y0 (BB21X), HemdH10emThHUE L 7z ik
Koaw LIZLIESde. Ao - EICTREZ ) vy va - FRB7 ) v v a KES1-3mOWE %
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Massive sandstone of the Miyama Formation
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#23K  HEMBER,BICADND T — FE Y A b (RS, CID)
Flute casts found on a bottom surface of sandy flysch bed in the Hidakagawa Group
(R, Member)

FoaK EMRER,BICH LD KM 7L —T X A b HIFHRR T, CI)
Groove cast found on a bottom surface of sandy flysch bed in the Hidakagawa
Group(R, Member)
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25 BEIIERROEEINERO LR

Paleocurrent map of the Ryfijin quadrangle area
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EHRE (R s, BlEH60)

Rytjin Formation

Frak /)1 B (Na-s, BITE#26)

Nylnokawa Formation

fB26)x] HRNBREONTR
AMX TV —T % x A g EERFAD B O, N, BOHFERETS CTRERBRO TR,
Ns e NeBEOWTH BRI B2 BFXHEReTT
Current-rose diagrams of the Hidakagawa Group
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il Chert Limestone *+*| Granitic rocks
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Composition of conglomerates in the N3 Member of the Hidakagawa Group
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Miyama Formation
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v Ryujin Formation
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20 KF
Mol ARIEHOVECUMHER Q Fx F £E, RF 24, P A8A K 2 I8E
Mineral composition of sandstones in the Hidakagawa Group
FEEAEDOREEE, AR OWENZNT v r Th 0, BRI EICHMRRO LR VR LND.

WOAE DRERSE DRI DV TIRIZIRAR .

FIRL I — DR B 2 b ORZV DS, 2L EOREEN D 2 DR 71310-20%% Hv 5. H
FEEROFHRLT- O 5 HOK 3530 VIFEEIWEERT2, FHLWEEDEE R~ T b olddbewn. fEAR
FELIEULIET AL PBEELTEY, FHUCXT 7Y UL TWD. BEEL T RN HED L0, &
ANy RSP RS Z R T O ENTH B, £ OGA, 20 bRLE-E L CEBY, 4
Voot YA BRECTWD. B EAICE, =1 MEESC~A 717 U Um0 UL LIERRD
LD, B YRR, BWEE S OFMER S ONRZON, ESTICKIBESII BRI TS L0
bROLND. B, TACEES - EREEE - Ita - Ty — b - ks - RILEEEDRRD S
N, T<ENSHRAAKREADRDOND. EICEMEER W LIS E OEREIM N b 72 DR 17
£ <, ZOHRIIEREARCARDEREADPEENTND Z LD D, FMBMIENRLHILD b
DbdHD. TNHOKREIL, WAEEEEEZDND. EREESL, A% - BEa - V) EA0SE
RORAE G2 2- 3 LEES L7ohi+C, FAUHCCRBERRO b D, RIEEE T, T
BTy 7 ERFIER SR TT 4y I RO LN, fRAERRE A DT LA LR, MRV
ABRLO A TEN—EH NS AR EHEO L O TH S, EIEWICIE, BRER - AZR - Vray - BB
Fe ATy - U af - fRL A - BIKA - B ERRO DA, mIIZIZD V. b0
fiic, FEFRHMREREE B X ONLTE Sy T2, BAENRBEREZ R THS, TSEIM»OEE LIL

_31_

NylUnokawa Formation




ZEADONDLRRAR ENRBOOND. EEIY, TICEMBEOVERELY &R TN He 50, —H
SNRBEHN TE AL PENTWHIHRELHLND.

WIS FAE DRSS OFHFARIZ DUV TR 5.

RE/NRB BLICNJFENJBIZOWTHRRH L2, s UTHRR AN S V. ML, A%
26-46% (34.2%) 'V, REL10-26% (15.3%), WU EL8-16% (12.7%), HH8-27% (12.7%),
FE9-23% (13.2%) OHPHIZHD. Fsee B ) RAVOLELL, BERDRV. BERETHE ZA
W (B TRRR3).

EMRE BLICR, R, - R BICOWVWTHF L. ML, £322-34% (27.9%), #HEA9I-25
% (17.5%), BV EA5-18% (8.5%), #12-36% (21.5%), HE8-31% (2.8%) THD. AR
J@ DRI IS FicETe B8 TR 4).

FILRE ML, FE23-33% (28.4%), RHEAL11-19% (13.9%), HVREAE5-10% (6.6%),
ET22-33% (28.4%), HE13-27% (19.8%) ThHD. EHLBBOWEL, ARICER, BAICZL
VAT S S GBI L) .

M. 7 ktiad

AT B R EREO S RECIREL TR, JEMEC X - CHE, SREORMEE A ZRICT 52 .
I HOREERIE, BLIREE - BORVEE - KL AN B D, BREEAEES . £, —HIcE
NaxEFED.

FHE 7 NRIE T, SREEEOSAMIL, FEHORFEND, SVORMEDON, - Ny - NJEICR O,
WTNOEERD L RRT, @HEICZ L. WRASCIWVWORTIE, BHem-20ecmo X LA 5
DRKABECE PN ER L, DAERTHE, SRROMBLRER LD . RWEBHEOREEED 1 B
BB A 2D . PHE NBREORESEEITT v— M E b,

EARE T, ROEEL, BEANELSFEET SR, Ry - RJBKUREICHIEL, T HIdHEk
& <ERET D, REEEE, AEEETCIEILNES - MRS AL, B D L, BIRCE
DRET MR H D, £z, —MRICHREEEDO AT, 10mA»HE100mDJE S ORI E HA
ZfES. ROBORESEFIZIE, DTN TFv— heftEd 2, ZNLBLTIET v — MIA LR,

ELRETIE, RREHIEAICIIREOEE D HR /N AR T DR TH DS, BT 51
JERT B > RE -1 PR U 121, SRR 2 B0 EERI OmO kS BB ICHKEL, T v
— hEMES.

WIZ, FERRREEHOBROERICON TR~ S,

WRBMHER T, PHE NRIEN B o HEE I, RKXBES0m, LER500mOE KL Wy
OGS (ESHm) BHEAELTWD. BiEOERIZIE, BIRABCE, BRE L JRES 338
DO, BERCATICIE, BEEEEOMEE (Rf20em) BNEEND. oMY, fHY—HiEERo

1) NI ESEZRT. BT ORETHS.
12) EHEE (1971) 13, ARKBEHISHCT O-HHIRIC 040 2Rk GO, 8T FORBEOMEAIEE 2 HE L T0o. 2l
£ EREEFIMEN Y 7 AT K/Rb EAELS, BEAENET AN Y LT A MIThS.

_32_



ANEEE L, HEIT—MRICC X 9E8E2 5T TnD
D, RREEEL, FACCILRIEEORES D RAES
FICBEAICREL, 7 CIIRE A ICE A
wbhsn (B29X).

AR Hdk A 2 A2 B 28, FHE ZJIREN, &N,
JE DRI T dH 5 IR DERINNTIE, NJE
OFAEPHRIZRAEREA LTS (BE30K) . E
NED A & ORI T, SR C 5
EAFICERICADIAATEY, BlAToEE
TEIEEL0emDE N EEE & O (JEBIT /2 - T

9 _im WA,
#29 FHE / JIIREN BROREEHEE LD HEMMRER, O EIBIE, BEEED, o
RELBLOBRGHMRYRTAY vF H .
EBAWOXS, CV), | HRAE, 2 tthes, W B IR Z ~T =y AL T2 B ik,
3BEKE, 4FBHEA 5 RKAHZA 6 AK
AR, THEELBEVYR, 8 WE JEERD AL A S A 2N T2 25 Hidl & BB Rt E
A sketch showing concordant rela-
tionship between greenstones and muddy B R BAENE ~TERICVV Ak & 121FFE
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Columnar sectiong of greenstones in the
Hidakagawa Group

A :Upper part of R; Member of the
Ryijin Formation. B: Upper part of Rg
Member of the Ry@ijin Formation

w g

L

ERX EHRE R BLEOWREE DFRRHO A
TowF hXNOM&E, CID AFIESReR LT
A gketch of the lateral tip of a pillow
lava bed in upper part of Rz Member of
the Ryiijin Formation



H33  wANRIER, B ORCIRESE (o, eI
Pillow lavain the R, Member of the Ryajin Formation

EAN EMRERJBONAT 0 T ALA N (o, cll)
Hyaloclastitein R, Member of the Ryajin Formation
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Massive coarse-grained acid tuff in R; Member of the Ryajin Formation
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Bedded fine-grained acid tuff in Rs Member of the Ryfijin Formation
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Bedded mudstone of the Uridani Formation
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Normal and muddy flysch of the Lower Member of the Haroku Formation
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Thick-bedded sandstones of the Upper Member of the Haroku Formation
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An acidic pyroclastic dike at the Mikoshi Pass
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(Abstract)

GENERAL REMARKS

In the Kii Peninsula, the Shimanto Belt is divided into three zones from north to
south, that is, the Hidakagawa (Cretaceous), the Otonashigawa (Eocene?) and the Muro
(Oligocene to early Miocene) Zones. The sheet-map area occupies the southern half of
the Hidakagawa Zone and the Otonashigawa Zone. These two zones are bounded by a
major fault called the Gobo-Hagi Tectonic Line. The Muro Zone occupies the south-
eastern corner of the sheet-map area, and is bounded from northern Otonashigawa Zone
by the Hongii Tectonic Line (Fig. 1).

The Hidakagawa Group attains to 8,600m in total thickness in the sheeet-map area,
and is divided into the Nyanokawa, Ryijin and Miyama Formations in ascending order.
The Otonashigawa Group attains to 1,600m in total thickness, and is divided into the
Uridani, Haroku and Fudono Formations in ascending order. In this area the upper part
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Fig. 1 Tectonic division and generalized geologic map of the Shimanto Belt in the
Kii Peninsula
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of the Uridani Formation and the Haroku Formation distribute, and their total thickness
is 1,000m. The Muro Group distributes widely in southern Kurisugawa district and is
divided into the Yasukawa, Uchikoshi and Kiigawa Formations in ascending order (SUzUKl
et al.,, 1979). The Muro Group in this area belongs to the Uchikoshi and Kigawa
Formations. Dikes of dacite, acid pyroclastics and quartz porphyry are found in several
places. The stratigraphy of the sheet-map area is summanized in Fig. 2.

Age Stratigraphic division Tnickneirsg) Lithofacies Geologic  history
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Fig. 2 Summary of the stratigraphy and geologic history of the Ryijin district
F. : Formation, M. Member
HIDAKAGAWA GROUP
The Hidakagawa Zone is divided into the main and northeastern parts by the Tama-
gaito Fault.

The Hidakagawa Group in the mainpart is divided into the Nyuanokawa, Rygjin
and Miyama Formations in ascending order, attaining to 8,600m in total thickness. The
Nytnokawa Formation is subdivided into five members, that is, N,, N,, N;, N, and
N5; Members. Two cycles of upward-coarsening sequence, beginning in shale and emd-
ing in thick-bedded sandstone, can be recognized in the Nyanokawa Formation. The
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N, and N, Members form the first cycle, and N;, N, and N; Members the second
one. In the latter, conglomerates are intercalated frequently in the most upper part.
Greenstones are sometimes intercalated in shaly parts of N,, N, and N, Members.
The Nyuanokawa Formation attains to 2,900-3,300m in thickness, The Ryajin For—
mation is subdivided into five members of R,, R,, R;, R, and R;. The R,, R; and
R; Members are composed of shale and muddy flysch, frequently intercalated by acid
tuffs and sometimes by greenstones. The R, and R, Members consist mainly of sandy
flysch accompanied by sandstones. The Ryiajin Formation attains to about 4,000m in
thickness. The Miyama Formation, only the lower part of which distributes in the
sheet-map area, consists of thick-bedded sandstone and sandy flysch, rarely intercalated
by greenstones and cherts. Its total thickness in the present area is about 1,500m.

The Hidakagawa Group in the northeastern part is divided into Ra and Rb For-
mations. The Ra Formation is correlated with the lower and middle parts of R,
Member, while Rb Formation the strata from the upper part of R, up to R; Members.

Fossils and Geologic Age of the Hidakagawa Group

No reliable fossil evidences have been obtained yet in the sheet-map area, however,
several molluscan fossils were reported in the Hidakagawa Group by MorRozumi (1971),
HASHIMOTO (1968, 1971) and NAKAZAWA et al. (1979), in which Inoceramus cf. ama-
kusensis, |. cf. cycloides, etc., are contained. It is apparent that these fossils indicate
the Cretaceous age, probably of the Miyakoan and the later stages. Recently not a few
radiolarian fossils have been obtained in the Hidakagawa Group, also suggesting the
Cretaceous age.

Paleocurrents

Sole markings are observed frequently in flysch beds of R, and R, Members, and
sometimes in those of the other Members. Westerly longitudinal currents are dominant
in the Hidakagawa Group, while lateral currents from north or northeast are observed
in some degree. In addition, northerly or northwesterly lateral currents are often found
inN;, N, and N; Members.

Conglomerates and Sandstones in the Hidakagawa Group

Conglomerates are rarely found in the Hidakagawa Group, however, thick-bedded
conglomerates are intercalated in N; Member of the Nyanokawa Formation. These are
400m in total thickness, consisting of pebbles and cobbles, and sometimes of boulders.
Clasts are mostly subrounded and rounded, and are composed of acid volcanics, granite,
sandstone, shale, chert, limestone, eto., in which clasts of acid volcanics are predominant.
Thick-bedded sandstones in the Hidakagawa Group are medium- to coarse—grained, and
ill-sorted. On the basis of microscopic analysis, most sandstones belong to wacke rich
in rock-fragments. The mineral composition of each specimen ranges in quartz 22-46%,
plagioclase 9-26% , K-feldspars 5-16% , rock-fragments 8-33% and matrix 8-31%.

Greenstones and Acid Tuff in the Hidakagawa Group

Greenstones are sometimes intercalated in the Hidakagawa Group. These are com-
posed of massive and/or pillow lavas, and hyaloclastites frequently accompanied with
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tuffaceous shales. In the main part of the sheet-map area, small greenstone bodies are
contained in N,, N5, N,, R,, R; and R; Members, whereas in the area to the east
of the Tamagaito Fault there are found thick piles of greenstones in Rb Formation.
Acid tuffs are sometimes intercalated in the Nyunokawa Formation and frequently in
the Ryajin and Miyama Foxmations. Especially in R; Member of the Rydjin Forma-
tion there are found many acid tuff layers These are fine-grained and are of bluish
gray or grayish white and form beds of 5-10cm thick, sometime up to 1-2m thick.
Furthermore, there exist coarse- to very coarse-grained acid tuffsin R; Member. Under
the microscope fragments of pumice and volcanic glass are obviously identified in them.
Lithologically they are rhyolite or rhyodacite.

OTONASHIGAWA GROUP

The Otonashigawa Group in the sheet-map area is divided into the Uridani and
Haroku Formations (Lower and Upper Members), and is 1,000m in thickness. It comprises
an upward-coarsening sequence as a whole. The Uridani Formation, only the upper part
of which distributes here, is composed of dark grey mudstone, sometimes accompanied
with gneenish grey mudstone. Calcareous nodules are often contained in shale. The
Uridani Formation is of 30 to 100m thick. The Lower Member of the Haroku For-
mation consists of muddy flysch and normal flysch, and is 330 to 360m in thickness.
The Upper Member of the Haroku Formation consists of sandy flysch and thick-bedded
sandstone, and sometimes granule to pebble conglomerates are intercalated. Its total
thickness is 300 to 550m.

Although no reliable fossil evidence has been obtained yet in the sheet-map area, the
Otonashigawa Group may be assigned as Eocene. There are found not a few sole
markings in flysch beds of the Otonashigawa Group, and it is apparent that southwesterly
currents are dominant in the sheet-map area. Conglomerates are poorly developed in the
area, and these were examined at several localities. Clasts of standstone, shale and chert
are more, whereas those of rhyolite, rhyodacite, etc. are less in the conglomerates.
Thickbedded sandstones in the Otonashigawa Group are of medium- to coarse—grained, and
grain sorting is mostly in moderate state. On the basis of microscopic analysis, these
sandstones belong to arenite, and their mineral composition ranges in quartz 23-56%,
plagioclase 8-29% , K-feldspars 1-16%, rock-fragments 5-22% and matrix 3-14%.

DIKES

There exist dikes of dacite, acid pyroclastics and quartz porphyry in the sheet-map
area. A dacite dike having the width of 120cm is discovered in the north-central part
of the area, intruding into the Hidakagawa Group. Two dikes of acid pyroclastics, each
of which has the width of 40m respectively, are found in the southeastern part of the
area, intruding into the Otonashigawa Group. A quartz porphyry dike of 2m width is
also found in the southeastern part of the area, intruding into the Otonashigawa Group.
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This is traceable outside the sheet-map area into the Kurisugawa district, intruding into
the Muro Group there.

QUATERNARY

Terrace and Alluvium are exposed narrowly along the rivers. These are composed
of gravels, sands and muds. A volcanic ash layer is intercalated in terrace or talus
deposits at several places.

GEOLOGIC STRUCTURE

The sheet-map area is divided into northern and southern parts by the Gobo-Hagi
Tectonic Line, the biggest fault in the Shimanto Belt in the Kii Peninsula, running
through in E-W trend. This is a reverse fault dipping steeply to the north. In the
southeastern corner of the area there exists the Honga Tectonic Line bounding the
Otonashigawa Zone from southern Muro Zone.

Generally speaking, the strata of the Hidakagawa Group dip steeply to the north,
and there are found not a few faults and folds in them. In the Nyanokawa Formation
there exist folding structures of various orders, in which the Hatenashi Syncline is one
of the biggest, being traceable about 15km in E-W trend. Although no large-scale
foldings exist in the Ryajin Formation there are observed small-scale folds and faults
which seems to make a lot of small repetition of the strata.

The Otonashigawa Group dips steeply or moderately to the north Several faults
showing the repetition of the strata are found, in which the Hariyasu Fault is the big-
gest one. Minor folds are frequently observed in the Otonashigawa Group.

ECONOMIC GEOLOGY

No workable mines exist in the sheet-map area, however, there are several abandoned
mines, which once produced small quantities of manganese and antimony ores. These
are the deposits accompanied with greenstones. There are two hot springs in the area,
which would be related to the activity of the Kumano Acidic Igneous Rocks. These
are the Ryujin and Kamiyu Hot springs. The former is one of the most famous hot
springs in Japan.
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BEE TR OB O A OBIEESE (24 —1izimm) Photomicrographs of clasts in conglomerates and sandstones in the Hidakawa Group (Scale : 1mm)

W+

. FHE ) IBES P ORGSR E”: Bii==, Welded-tuff clast in conglomerate in N, Member Nyonokawa Formation (P : pumice, open nicol)
. FHE)IBEE P OIERSEE mZ==2/ Granite clast in conglomerate of N, Member, Nyonokawa Formation (Crossed nicols)

. PHENIREORE (NJ8)  #s==1 Sandstoneof N, Member, Nyunokawa Formation (Crossed nicols)

. EMEEOWSE (RJ8) #Ei==2L Sandstoneof R, Member, Ryujin Formation (Crossed nicols)
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AR O LZREOHMBIEE  (H2==a1, 24 —Aizimm)  Photomicrographs of sandstones and basalt in the Hidakagawa and Otonashigawa Groups

=W N =

(Crossed nicols, scale : 1mm)

EILREORE  Sandstone of the Miyama Formation, Hidakagawa Group

PR B g orbsE  Sandstone of the Upper Member of the Haroku Formation, Otonashigawa Group
PAHRE TEHE oA Sandstone of the Lower Member of the Haroku Formation, Otonashigawa Group
HREOZHAE (RJE)  Basalt of R Member of the Ryojin Formation, Hidakagawa Group
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KA KRS O PSR 5B (24 —Lidimm)  Photomicrographs of igneous rocks and pyroclastic rocks in the Hidakagawa Group (Scale : 1mm)
1.

FHA 2 N8 Rk L
2. FEAPEE ORI
3. PR ORI
4. AEZINEENR  Bi==a1

(N,J8) mz==1 Doleriteof N, Member of the Nyonokawa Formation (Crossed nicols)

(R,J8) Bifz==, Coarse-grained acid tuff of R; Member of the Rynjin Formation (Open nicol)
(R;#) ®izz== Fine-grained acid tuff of R; Member of the Ryujin Formation (Crossed nicols)
Dacite dike intruding the Ryucjin Formation at Okuma (Open nicol)
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