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WEHAHBEN 52D, WEDRBEDIEMIT v— 22 A, FlfifkkEpCaH
25,

WEDS> B, WEHAARBZMKT %SO — IR - B, —idiknt -
Hkthz 2, m~HKTH %, EEZETHE MEXICRAETNTVS) d—
fieic bad LRfkD @R L, TR THB A, &FIIIHA LT > TABUIRDEE - f#
WHEM 22 RICEH, EHICMITIIAEEDEDEH D, (LME—RIIFEHRODL I
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& WA RIS fRANRD M EARICFEE L TV B, F v — ME—MRICHER, IR
- Rz R EM, —EHRIRRERL, KEROQERT DD D, FaFv—
& U UIEBRR R MR > TV b, BB F v — Mo —Mic b a s
wEN, F0OS5 bBREEHRIERF ¥ — MIZid Cenosphaera sp., Spongodiscus sp. A
%<, ZOEMIC Cyrtoidea b5 FaE N, FezofiotioF v — Micd non-
cyrtoidea W& TFH 5N 3, FEFREIK S HRRE B X CREMURE SN 540,

kS 3 E IO TIC S RIRK 3 amIRic oy m U, Wiiztihd 5 2 e H %,

CHBIR BRI BB ERE>T, TOMBOBILORENIREL, LELEH
LEHZZ I THD, TOT LIFFICHRENFEET 2MEICB N TE LV, A
DIEFE LT, Fv— MeEENSHMERLINCE, 7o UER GRS IC S
WCHEAICA /&5 LADW T IMENMTELT I i,

KRB, ZTOFGETFPIRATHSHN, KRFICIE TEHE L e chEz%n R
IZ9 %, FEIEKRINCH B AR OILES CRIER SR 1D 5 a8 Bk e,
HRNE « EZIRER TGN EB)INCES) il (GRS liH’f’?J?jé—}
JII%%%’C%%ZHIL:%%) LI B, WEHAREZI L, WADOEEZD UL
TV, B ONRE, ROT v — FREA, WIS O D RS
ThHd) 28T, TBEARTOMERE LZMIET 5, AREO EEIEKRICH
% & HERMT b GENTH - I ERZE R TS THMT %, BE
KESHWEHGHEENSEY, WEDREZ ML 2 HE, e biici, |
HefE>TFv—F0DiEL, ZOBREEE - KETH>T, REF v —FDBAD
NxV, GREGRLOA /2T LA ZERT 5 EEIAREO FTIcEENn S,

FIHEE I ERFOLE - S SR 5 e, WMEORIEICHYSYT ST Lick>T
Vagk BELL LH#ZRLS) MEEBRICDIEZEDTHA S, SBEHEMEERE
MRAEROIEICAN LG EEHR L TRV, 1 /85 LADEIIC K > TARE
DEBEIBLAY 2 5% (BZHL EBHERO KitEnsTHs5,

II. 42 # & )4

HRERIWO EEAEREWEZ L > TEL, MIUOBIEICEEICEDNS,
FHREEAEE L OMBRNEREICEAHTSH 50, AHEEOFEFN AL %,
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KR EHARHEICBOTEAMICREL, ZOMRAREL Y Xz2fftxs T kick
STHRBOISNS, ABRIBLICEHENSHEKEN, UL EESWAHNRE -
H (RER—IT 5 ~10 m NN TH > T, AHEEPZRIEDEEICNTET S0 E DR
JEC BN TIE DTN D T, HERIIEMRENTOEY) Z2#H, T2 lDF
¥—h2MHE5,

WaEE—RICkzR L, RICBHEA ERRICAIRE RS ENHZ, Fr—1h
FHEIKE s REIRNEZ R L, R REOEDODNMELENC EidAHEE LR,
L ABABDOGINBICHIEIT 5, AP 3 ~4Hchlzo TMIEL, Ktz
2L, EOMICEiIRTH O, MRZHD, AKREICIERD X S BRI AICELATRE
KKEd 260 - Ahax bRuA R - fillaEolbaz2RrIcE s,

Petrophyton tenue YABE, Stromatopora (Parastromatopora) japonica YABE,
Milleporidium sp., Thamnasteria sp., Chaetetopsis crinata NEUMAYR, Cenosp-
haera sp.

HigOEFROBE R M E LTHEBOEAICELS, BhOBG/IEOHRELD LR
LW KTAME—RNINGERROIE K TENE D DIFIChTz> TEHLULERLENEH
GWIEET B, TOSBIEE - Fv— FOMIKIC G > Tt D ZFIRICZRICE
T3,

FRE I EFALE - S - LONAEDP S BB L, rEKIEOHRRE, MHEO PG|
JEICHY L, YaTFk EEfICHENZETH A9,

I 4.3 & Il &

HBIBEEIIRRFIC B TEAMICEEL, IaEZ2#EEIcES . HaEDEN
HAD FAICGRIC B DN B ICIRE > T, RPBEVELEEZ LA ZEHIIED
TIRETZHEY, COMEEImANDEEZAEL, H2~3 am AADE - Fv
— FOMEE~ A SRR EN, BERREEETH S, A LI AEEOY
BLHLOWAHEEEN 5%, L LARIICIBAIERE, &IcTDbifefn-
T, WADERMET, CLAHADER (—HIZHHKICEEASINTVS) Ml

i 4) TOLSHEMALEHRE - B ZENTIY S Sl XIEOH R - SFhlEflic 2o 5hns,
BRI T SlE & B & ABIRICH S BIAKTEE « A BIFEE O B M
ICHET, #iEk, Vol.8, No.5, 1930),
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MZNTEL, Fv— D& DD THEL, ERMRENERHEASNED, Fr—F
N—RICIKz 2L, KRt REOFv—FMFELGVWT L AHEHEERED, ©
LAHBREICHELUT 5, ABHAOOKEL Y AL EDDTRICEENTVEXS5TH
%, WEDMHHEIZAHEBEOLAICHEIL, B2z d E DICi3 cross-lamination A
RHOONB LD B, TieARFE AL 2T ZWEOE < T, WaHicrsfE
TIRDHERICHIEL TVB T DBV, (L E LTI, RN BEFHEE O H A A
ST LADWH WML ULLEGENZICT ER,

BB EFHNLE - GHDN SRS ESFAEICHSE T2 2 Lic k> T, FEH%ESR
TFERICH I ENZ THA S,

PO RERE, TORMIAMEDSTNHTH 20, 2RIChbizc> THRIIL TV,
FARHE AT K > T2 RE D, B ORI Z /RS Sa &, RErhflim A fE
T BHAMEO UARHREIEZ 2T 25805, ARERICIE, HEO
FEMNTE ST 7107% & 2/ NUEOWTE N ZBFEE L TV 5, ARZRE ISR
HEEDFTIANCIE S P75 7z L 2WiE, $AabbIE—5)INEIC X > Tl & mf
LR END, WimEHE O - ERICDWTHE TOERERT, Txb bt
WA - BIE, Mt aEEck- ThEDEN, FRMiEoEREILHICHE Y
TENEWSW TH 2 DICH LT, MMICEB VT EWICEL &5, b, K
W s D Py 5+ B i D KSR 7 iid « M D 4 A KEE D S HIWT g % & i RHBIC A
T, WIFICHENZ BIFHE I - RICIEROFER LD, A —RICHTEL
TIANERT B, RICHHOHIBIC DWTIE, BHENGHNC X > TR D, T
R ED R, U TSl 2 p N ERH B [FFRRR R U RIS S 2
FEEL, THUCK U THRICBW CRIER OIS Z "I a2, KBt
5%, L« O F ¥ — FBZ VIS EREBICHS L, iSO BEIc @SS
RS2 D5, TOX DIy HREREZ KRWICA 2 L, M rpEsIc,
e A RERBICHY S 2,

L5 B %2 X

HERDIEFIZE 2 RISTREND, FV Y — IR XIE O &
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EHZSTHBLICHMTHTH %, MR _EAREE— & I # RS & K F7mIc
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EEFX S 2 H & B F R 7 ¥
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| BB 1
el m |BERE b
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he)
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9
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A # TiB
TN #srTraEReEL®
e~ RERRBE
_— A
-~ ERR TERARER
* KB 1 ERAE % 2oL, AEARABR BN TR
() =EmEBoscHHT e

II. 5. 1 3% 1) e B

A X oD ) [ S B E T - ¢, XIIEHbIE R PE I L TR0
Bear ks EE O ERRIER T EISHEMIT T BICT ER L.

BArA s OFH BRI D Z 1, FEllo )1 S K OIEE & liEIC & > TEY
%o >3z ot bAZ SRR EDECREL, —ICZE s
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fExbns, FEHIEAICIE Polymesoda (Costocyrena) radiatostriata (YABE &
NAGAo) , Polymesoda (Isodomella) sp., Corbicula (Paracorbicula) sanchuensis
YABE & NAGAO Z ENH %, TOHIED EMICEBEEHEEENEL DS &, &
e PSR EANL %o Hidh OBHFE AW S I EEXIIEIC B 2 FEMEEICHY S
%o

AR OHBIE S E O S AR EWEBIRICH B, < > T, LIELIEWED
e Z KA IRE 2 Z 8 EA D 200 mE< OEE 25, ORI Db
ARG A 72 8 THUE L e~ RIS A2 K B0 CORWIEEIXBEXIEIC S 5 E
HEAEICHYT 5,

il b aoEMic, AEH» 5 Gervillia forbesiana D'orBIGNY, Bakevellia
(?) shinanoensis YABE & NAGAO BMHIHNT W38, TOXIICAEMSEHT
A EAR - YR AR O ERZ R L T3, Lich > THEE R EFPH
fiiE - G - {LANAED S H T EEYEIIEEERICHS L, FRAER LA Gl
) cHtiENn s,

II. 5. 2 S\FsERe

HIHUR A X U F5 10 2 H SR A s O K 73 7% &, g et o vy J9
R INCHIRZ 7R U T s %, AHREE 2,000m WHADEEITEL, FEHER
VAT ABREICES WD D 2, FVE - AW R HICRE T B TH - T,
EB5MMEVS &NBDHRIHERIIC, PERHIRIHERIIC, AR S T T UL A
BICET, FMidSFVY—IEEASNS FREE, Tl RS OmEE,
T L FBRS— b A N RO I B K CREWEIC X E N D, SRR
DOHERPIRAE « FAEACEIIC, EICIEBLTEE L TR %,

EREREE
AR ) (AR O PRI 35 T RO FE 2 A Clifilic A L,
B 72 AT A E S RN B % o
AR FEER O PR TICHBNT 400 miE DJEE 2R L, AICEAR T

7L 5) RGBT 5N,
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(LR ) HWOWEEE FBOEEBLICRYENS G5 1 KB,
WYETE R R OEEH 8 m DEICHAE D, {0k
Kb - WEEEMHEZRT, 20 i EomEh
D5, TOWHEE MK, LK, H~THTH D,
R REE B L 75 %, R FEBOMA I REIREN & DB
TARETHD, MEIARD BEF TRV EZEKLUT O M
SHRENS. IS T LCHEBISEED S Bk L7
e Fr— b BECEREEE NS, & 5ICEE
OHIEN IR LI E X BN EEOABES ., Lt
o T, FEAEIRBEE RN, AL HEE L OB
R i BRI TITREETH S LHRIND, EBEICRAIRE
e HBAS < BENT V5, BEFOMEE 220 m WHT
H5, FEOEAFHEIN 150 mDEEEAL, ELLT
EED DM E N, LEST < I R E 3 g 2
725 . FHEAR)IHBEIC BV AR ESOEENS A/
v T LADILFERICIENT %,

LB FREIEC BV T L RBROBE LIRS, FHOMAEE RO EE LM
KilEnz, L Letke LTHAIOABICENTEHAENEL, &5 Fiflcidils
WA D FGE L W EESDNTES B0 A FEOMKRED b 7 F5e 2k
BULARRICEEMT B,

FRERIR RIS AR LA R L CW ARV, ERFIAE D ST 5 &
MBI O BRI U, FEEER FER (F) Y—2#) IctEhzThs 5.,

FEE

B B AR

w R B
B WIEEEAEARE— FAREREIC B W TERICHE L, Mo LRsEe
SR EHIBRDE OB FAT AR EERICH B, A 250 m NAADIEEZH L, i
F XIS 35U 2 R & ARRIC S 2 3 &9 2 FRIBOKIEfERI TH b, ZoiEh i
AUCHES - IYE A AR - HAAZPE, JEBICBT 2 L DRMMOE DO LD &K T
HY, MOMEZ XD Z MRS, WIFEIRIHERY OMEE & Al 2E TRIC U
HIB D AT D % DISH U THEE LM TH 2. MlfE ORI 2 KIiaREn
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I B, wmbEEic Ly IRICEH LLFEEL, 20 ~30 m DEXIC
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aELUNLE MFEICB 2 A8 FEAH 5 Inoceramus (Sergipia) akamatsui
YEHARA, |. cfr. ezoensis YokovAMA DVFEHN T %, F 7o A7 HE O AR e B BB
Lime sp. x EDHEA A, BATALS OARFE R EEE “AH - 508 - R Eolbhqz
a8, IxBAJEMNS Inoceramus cfr. uwajimaensis YEHARA, Gaudryceras den-
seplicatum (JimB0), Holcodiscoides (?) sp., Scaphites puerculus (JimBO) &HIH
NT»3 & 10, WEEE FElobaic &> T EAE RPN R G RERD 1
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WEEN D, RIeAREREFNAE - SHMSERT 2 LHBRICHY T2, LHL
PR SR ICEANTEE NI 2 0TS, SRIITHAHERY D E O #HTH Y,
XWBEOPEZ DB XS REHERHENEEL TOERW,

— B

TS IR LA 1 - BRIk & OB R RS HTIC B0 TRER
ICHIET B0 ABEFIMORRRRZBF LEMAREZE > THEHY, EHICHMIOn
s fmic 8 AN, WEEEESHRICH S,

B CNEEECHEEEOLRHENSED, HhOMESZ MR, i I
FEROOWREL Y A T8, AREICIE—IC graded bedding Ak < FiEd %, 5
I — A PG /5 B BTN THIKL & 75 B IE YD %o A I3 R4 O g HELC FE Y
L, REMNCiEZ<EEN, EREAICE A/ 2T LA - ZRH - HaBEoEh It
- BEBE EN DB, AREE, ZOLBMIELDTZDICAHTH M, 900 m RH
5K 1,200 m ROJFENTEL, /TN DHRITAFD > TR 28T, ZJIEE L
MO EREESE - FEESR - MR EE - hEEERE - LR EEB XU LEE S
X EN, SEOMREIEGTHS (F3NBID, RERIKDEE DTGNS HR
FANED- THT X, FEOBESE RSP SHANAN > TKREL KD,

FLURESE GHERO F B ENS) © AFEEIICE > THRRRFD R - 72 g

HWrEH, A2 TLT2E BEORAMTH->T, 20mUTFTOREETZEL,

B K> TRIFEAERML TV END D, MAREHKAFRTHD, HA

MELALHOLNT, MRENMSOHKLEF v —F - WE - THREKREDFEKRLL

TOUWMEN SRS N, HEEMRE, BETHZ. HBMILHEINC B T’

RELABEOREDHBICBREINS,

FEE A GEEXO Fty) @ AR AL & A &I Kl E N g JEEHH 5

JI e JNEBRRSE T E AR NIc# I U, 350 m NAADE S Z/Rkd . M NE

WA ESNHHEIC Mo Hm LED, ZOEETIE 600 m U LEICET S, S5ICH

NG S A i S EMIC B L TR0 EY, MFEEERAICE S, L

M MHSBHEVIheEER L, LECEONEMNE SR, TEBAESN

HEZMER Y, WricA /I LA - Rl EolbaZztRNZERT S, H

7L 6) AEOKIIEMDOTRER - FyRWE L T hie,
FET) ERNBHIICHET 2 ZIHEh DTl & S hiz,
RE8) T TICHMid A RIS D TREFICED B,
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HE ISR EN R RG> R REEOMAEETH 2 e, BKE LEMEZR
To BBILHHIZRIAKRKEL Y ANEL FEND, RERTE - HH8- LS K Y
TN, BWRIWENEZEELLZRL, FESBOEER, AE2AOEZT DI
HEDGEEHICBVWTREVE SIS, MBHOTANRMN> TRELRD,

THEZEELTHE»S LS, JLMHREH 90 mDEEZH L, MicHkEE 5
ZEH FRAKAL Y A 2L L 2B BHERT, FHOFEEZ HO 5 HIKE
BARETHLEICZINEL, —RICKBRO~KHOQZEL, WHZWLUDH®
HThO, ARE BMRELEOLA 2R eNH B, JlcBVTIE, BE®RS
EWRFELENT, TOFEOHIRENAEEGZE > THKICHKRRO TRAZHE
S, COAREGREMKBEZEL, —HRICKE T2 NNADEHKAROWBE 7
Y—h TREZEONABZLZRBICEE, LAOEREZ HD 5 AHKEKREDET
o, —RICHABZEL, KBEETHD, POBBETEVLAICEVT MO EYE
DAERELERIEND, HahhbiftaMgERENTwaw, miiiiEba
L2550 mNADEEZHL, MEBIEVWBIICENTEEIHB & k> THEH
ANEBL, XEE10m N ORIE TR A - A H A MAEEZ KT T 7&
GIREHBENRBIICDLFENS, HETNS A/ T LA 5aH- iH-
THOH - BRI - SEE EOLANFTIEDICERT B,

RS E IR - Kt - BFIKZ RS AR A L HALOMAEHTH - T, EhA
ZREHLTOWARY, EEIEILEHMHEICHE N T180 m NS, MEMHICH VT80~ 130 m
NHTH 2,

EdEEZ T L, MICHAHEMEEZ KA, W2 kg BRI O£ ICE
WeEl, 41/t LADLANKRNZ S EMNT Z2EHEN 2,35 %, JE LA
BT 100 m WAL, BBV TIE 220 m L EICET %,

N ETE (E O Ft) s AR VB EEK - 7N B v TEAmIic @,
ZORTEE SO NITHBNT250mNHTH 20, mANmE»> THAL, 7
TIE 400 m WHHICIES %, MR A~V B aED B &R0, & ABIYIC H A e 2 %
IZ, FreadEz LM, SHBKEG ISR 2L, "ITTEIV
FEAM A~V P ENELSFET S,

MR EE—RICHEKG - KOZRTED, ELOTHRICHROZETZILND
D—MRICHIRTH 2, RICE AT ERZ AT LELdH b, TOMEGEHTN
o)V hEHERY, Bt R Ltz Uz R L, THICEBAOLE> TE
RRCWRET 5, CORMLDREBEZEDSEREZMMT 5 FEAMTH % >V
FPEMBEDOLGICHLT 2, ZEWERMMEMF Z22RICFLLNDHD, X
REROAKREHRZEOLEH D, HIBICABOW A TAOHEREREOD
WaEERAZDICKAENS,
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REO FHEMADECER, REWICEE 2 ~3 mANOBEZKA, T
RICEHAICL>TEER 6 mOBEZMNEZS, CNEOMERBE - Fv—1 -
Ritke « fEfda - AR AT EDOHEENMNSHEKEN, WKD —RICBIFTH S,
BORKRZTEF—MICEBERUTTHSAN, MICWEABEKICETSCLEH D, K
HefigfaloltaMhbLidEnsg, AFEO LEIE IV P EME~>
WEENES LT, RROAGKERRZ —RicEP L, BENICEN»RD S
T, FREMRBXUCRERCHAE ZKHE- BH-BHRZEDkaZ2P LIS
T, EAREEENEVS EARBOTHEIDE EHIZLDELBVETINS,

RS TE (MEM O Fty): AEREKCBOLTEAMCHENT2E9, B
PHAOZJNEBNTTOmANTH 2P, HA D KICHE W TIE300mHANIC K
5o BEHABIUBAHESMAERENIS R, AREHRZ &R, (EAaz2dL<
BT 2, BHE - BEEHSMAEBEOEIRE THREASEOBEICHMT %2, ABET
e i EIcXKaE N, SMEEAEOWMBNE(LZRT, FL&HBORET XA
HMBEHRANMDN > THART 2,

THIZREE 30 ~100 m NADHENS AL, MomMIcliEY VN aEEbsT L
MHO, B K > THRROOREHMRZDP LI FE, HBLXOBLARERNS
A/ 2T LA ZOMO KA - FHak - MEBEEokazb UL ERT 2,

HEHEMEREMARETOH-> T, MV AOREHWRZREIBMWICET, LAEFHR
ENTVARY, FEF30~140 m AN TH %,

E#EH 20 m»5 100 m RIc R REE &KL, BHEZF L L, oMM
WHEIVREERD, FLLELEREESMEREZHE, HEd THoRa LR
Lo THEMROFEEL TCLERY, ~RICHFEORKERE»ZEEN, O
EHLTOLRL,

i g (MO Fr,) s A& )N B0 TEEAWICEI L, 270 m WD
FEEICET S, MKO~KEAMA, H~PRomEIcX>s TRHEDT5H, FTHICE
E50mNAN DS ~HB s 2, COMEEIFEERUTOFy—F- B
BT T4 NG EOENS R, WKW —MICBHETHD, FEHIEROIEELT
W, TORVEAE~BHEDERD THOBER —RICHIKTHL2DICRKLT,
FROWEE - MRICEE03mEL FOEE - MYEMNICE T EEE E KK
ATHADEEICKET 5, CORICDODVTAEEZMKT 2WERZTITHEREEOW
HEBRBICREMEN, BLARFEBOHAICHLT 3, ABOR EEBPOA /15
LAMWNRICEMNT %,

FEEAE WEROFICEGENS): ThZESEZO B %0 EEA
HEMSHED, A0 m ANDEETEHT %, LHERERIATVLELY,

AL 9) HREHIE DD ROES IO TR AH B,
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BELUNLE ZJIEOE R G X T Z0EHEYE - jEHlE FEdo@ b THh
%o
1. NEEEE D
Inoceramus cfr. naumanni Yokovyama, Gaudryceras (?) sp., Loricula sp.
Bl
Inoceramus cfr. ezoensis YokoyAamA, |. sp. (Group of 1. ezoensis),
Simple coral
AR
Inoceramus japonicus NAGAO & MATSUMOTO
2. NAEEE LES
el
Inoceramus sp.*
Kk
Inoceramus sp. (Group of I. ezoensis), I. sp.*
Hon
Inoceramus cfr. ezoensis, 1. sp. (Group of I. ezoensis)
BEEF77# 500 m
Inoceramus sp.
=R/ 1,000 m
Inoceramus sp.
Eall
Inoceramus japonicus, |. ezoensis, I. sp.
3. NMWEE
AV E)
Hyphantoceras aff. oshimai (YABE), Eutrephoceras sp.,
Acila sp., Semifusus (Trochofusus) tuberculatus NAGAO, Echinoidea
(FELIN
Hyphantoceras aff. oshimai (YABE), Baculites sp., Acila sp.*,
Grammatodon sachalinensis (ScHmIDT), Lima sp., Anomia sp.*,
Lucina (Myrtea) ezoense NAGAO,
Pseudoperissites cfr. bicarinata NAGAO & OTATSUME,
Tonna sp.,
Pentacrinites sp.*, Echinoidea
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B
Rhynchonella sp.*
K1l
Inoceramus sp.
4. EEEE TEB
EEFRHEHAY 800 m
Inoceramus japonicus
/kAEA#9 500 m
Grammatodon sachalinensis, Anomia sp., Terebratulina sp.
YN
Grammatodon sachalinensis, Inoceramus sp.
FHRPE7TH) 1,000 m
Gaudryceras (?) sp., Terebratulina sp.
5. LA E
ZINrE7T
Inoceramus schmidti MICHAEL
*EREICEM T SR
NEBECART O TS - LEd K O EEE O FEEHFR L 2 R D1 % Ino-
ceramus japonicus Z T 5, RIT FERAEICIEILEED FAERN S ERT
ZHIEADNETALNS, LEEEOR LEBICIEAN N F 1 N Z RO %
Inoceramus schmidti A& EN B, Lizh o TAREOKEH DD EEH SR AT B
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(Abstract)

GENERAL FEATURES

The Todorogi sheet-map area is located at the western part of
Kii Peninsula, central Japan, and includes the western part of the
Kii mountain range.

The area is constructed from the mountaineous land extended
from Obako-dake (1,342 m), in the east neighbouring area but the
mountain land is almost not so high and steep except the region
of Mizugahokei-yama in the southeastern part of the area. The
southeastern half of this mountainland is represented by the
Mesozoic and Paleozoic strata trending generally in E-W direction,
and shows the altitudes ranging from 400 to 1,100m, while the



northwestern half is formed by the metamorphic rocks (derived
from the Paleozoic strata) and is formed by comparatively flat-
topped ranges less than 900 m high, as most of these metamorphic
rocks are less resistant against the erosion, and the northern
part is nearly in old stage in topographical features.

The river Arita, Kishi and their tributaries meander through
the area from east to west. These meandering features depend
upon the resistance of the rocks to the denuding agencies.

GEOLOGY

The area of this sheet map is in the Outer Zone of Southwest
Japan, showing the characteristic zonal distribution of the rocks
of each geological age.

From the north, the area is tectonically divided into the
Nagatoro terrain, the Chichibu terrain and the Shimanto terrain
and these three terrains are bounded by two faults, so-called
“ Mikabu tectonic line ” and “ Butsuzd tectonic line ”.

The Nagatoro terrain is composed mainly of the Nagatoro
metamorphic rocks and metamorphosed igneous rocks, the Chichibu
terrain is composed essentially of the Paleozoic overlain widely
by the Cretaceous strata, and the Shimanto terrain is composed
of the so-called “ Unknown Mesozoic ™.

The geological successions and history are summarized in
Table 1.

1. Paleozoic

The Paleozoic occurs in both sides of the Cretaceous area.

The Chichibu supergroup in the north is composed mainly of
slate, sandstone and chert with subordinate schalstein and lime-
stone, and phyllitic rocks appear in its lower part. The limestone
contains Schwagerina and stromatoporoids. The supergroup is, in
the main, referable to the Lower Permian. The strata is much
disturbed and generally overturns to the south. East of a great
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fault of NW-SE trend running in the eastern part of the map the
supergroup is almost composed of slate bearing a minor amount
of chert and limestone, and inclines steeply to the north and its
age is uncertain.

The Paleozoic in the south consists chiefly of sandstone and
slate interbedded with a little chert and limestone. Fusulinids
and corals, such as Neoschwagerina, Pseudofusulina, Schwagerina and
Huangia are produced from such limestone. It is identified to the
middle Permian. The strata generally overturns to the south.

2. Nagatoro Metamorphic Rocks—Metamorphic facies of the
Paleozoic formation.



The northwestern part viz, the Nagatoro terrain is chiefly
constructed from metamorphic rocks extending from the west
neighbouring Kainan sheet area. In the metamorphic rocks, those
derived from the sedimentary and pyroclastic rocks of the Paleo-
zoic are called the Nagatoro metamorphic rocks. Besides these
rocks, some igneous rocks (partly metamorphosed similarly to
the Paleozoic strata) crop out in this region.

The Nagatoro metamorphic rocks are extensively distributed
in the E-W direction, and the dip varies to the north or south
following the folded structures developed in this region. The
southern part is chiefly represented by the green semischists
derived from pyroclastic rocks, and intercalates black phyllites,
siliceous rocks and crystalline limestone. In the central part,
black phyllite and black schist derived from argillaceous rocks
partly intercalated with thin layered green schist and siliceous
rocks are dominant. In the northern part especially in its north-
western portion, green schists derived from pyroclastic rocks are
rather abundant.

The main members of the Nagatoro metamorphic rocks are
classified as follows :

Siliceous, argillo-siliceous and calcareous members.

Black quartz schist and black phyllite
Sericite-quartz schist

quartzite

Schistose sandstone

Conglomerate schist

Crystalline limestone

Basic members
Tuff and volcanic breccia
Schistose schalstein
Diabase schist
Actinolite schist



Special attention is attracted to some basic members due to
the presence of some soda-bearing silicates, such as albite, glauco-
phane and aegirine-augite.

Siliceous, argillo-siliceous and calcareous members

Black quartz schist and black phyllites consist chiefly of
graphite-sericite-quartz schist bearing albite, chlorite and calcite
as sub-constituents. Sericite-quartz schist have apatite, chlorite,
epidote, hematite, garnet and glauccophane as minor constituents.
Quartzite and black phyllite in the southern part of this terrain
are resemble to the schists above mentioned, but generally lower
grade in metamorphism. Schistose sandstone is constituted of
quartz, albite, carbonaceous substances, sericite and a little chlo-
rite, calcite and leucoxene, containing augite, zircon and sphene
as relict minerals. Conglomerate schist is interbedded in the black
schist at the northern central part. The thickness is about 20m.
The pebbles are flattened to elongated forms less than 6x10x2
cm in size. They are derived from arenaceous and cherty rocks,
none of igneous kinds. Irregular lenses of black phyllitic sub-
stances are scattered and they are assumed to be transformed
from argillaceous pebbles. Crystalline limestone is interbedded
as thin layers in black phyllites.

Basic members

In the southern part of this terrain along the Mikabu tectonic
line tuff and volcanic breccia almost non-metamorphosed are
recognized. In the middle part, rocks are slightly recrystallized
in minute grains and have schistose structure. In the north,
recrystallization is more proceeded. Some parts of these meta-
morphic rocks are pyro-metasomatized primarily due to the action
of some diffused special soda-rich hydrothermal solution which
may has concerned with the presence of ultrabasic intrusives.



Tuff is yellowish green in colour, slightly schistose. In some
parts, primary texture of vitritic tuff is left as it was. Greyish
angular specks are often included in the green semischists, and
these specks show the characters of basaltic rocks. Actinolite
semischist is intercalated or mixed with the tuff of vitritic nature.

The actinolite semischist consists of actinolite, zoicite crystals
and chlorite of secondary origin, and some of them have pyroxene
crystals, too. The actinolite semischists in the southern part
changes gradually to actinolite schist in the north. Schistose
schalstein consists of minute crystals of epidote, chlorite, actino-
lite and albite, bearing pyroxene and plagioclase as relicts. Dia-
base schist is characterized by the pyroxene crystals (partly
aegirine-augite) of relict nature and the other constituents are
epidote, chlorite, albite, actinolite, glaucophene, colouress amphi-
bole, clinozoicite, sphene, magnetite and calcite.

Albite veins are intruded and scattered in this rock in the
form of many minute lenticular forms as well as net work veins.

Tectonically, the Nagatoro terrain remained obscure due to
intensive regional metamorphism, so that the original structures
of the parent rocks are almost concealed.

A fault extending NW-SE direction, cuts the Mikabu tectonic
line at Hasekebara in the northeastern part of this map. By this
fault, the line is dislocated about 1,800m, horizontally.

3. Unknown Mesozoic

The Shimanto supergroup is a thick series of sandstone and
shale in alternation, carring a subordinate chert. The supergroup
is divided into the Ishigaki, Idani and Yukawa formation in
ascending order. The stratigraphical relation between the Ishi-
gaki and Idani formations is uncertain due to fault but a confor-
mity is recognized between the Idani and Yukawa formations.

Sandstone dominates in the Ishigaki and Yukawa formations,
while shale very much in the Idani formation.



Red chert and schalstein appear only in the Ishigaki formation.

Reef-limestone characterizes the Idani formation, and contains
corals, stromatoporoids and calcareous algae. Fragments of
Inoceramus are rarely found in the upper part of the Ishigaki for-
mation, and Yukawa formation. It is probable that the Ishigaki
formation is referable to the Triassic or Jurassic, the Idani for-
mation to the Upper Jurassic and the Yukawa formation to the
Lower Cretaceous. The strata are folded and in some places,
is oclinally folded to the south.

4. Cretaceous

The Cretaceous deposits in the present area are mainly occupied
by the Upper Cretaceous Sotoizumi group and locally by the
Lower Cretaceous, namely Upper Monobegawa subgroup.

Upper Monobegawa Subgroup It is called the Izeki formation,
and consists mainly of massive coarse-grained sandstone with a
subordinate shale. The sandstone, partly conglomeratic, contains
littoral shells such as Polymesoda and Corbicula, and Gervillia forbesiana .
The strata in the present area are referable to the upper part of
the Izeki formation proper (Aptian-Albian).

Sotoizumi Group The group probably overlies the Upper
Monobegawa subgroup with a disconformity, and the lower and
upper part are rather rich in coarse clastics and the middle parts
rich in fine clastics. The thickness is less than 2,000m. The
group is subdivided into the Gyliakian (Cenomanian-Turonian)
Kamimatsubara formation, the Lower Urakawan (Coniacian)
Matsubara formation and the Upper Urakawan-Lower Hetonaian
(Santonian-Maestrichtian) Futakawa and Toyojd formations in
ascending order.

The Kamimatsubara formation is assumed to be disconfor-
mable to the Izeki formation. The basal part is occupied by
ill-sorted conglomerate and its lower part consists mainly of gray
and massive, coarse-to medium-grained sandstone, and its upper



part of shale. Fossils are not found. It is about 400m thick.

The Matsubara formation overlies with a disconformity of
short erosion-interval. Bluish gray or grayish white, coarse- to
medium-grained sandstone frequently interbedded with shale is
predominant in the formation. Ill-sorted conglomerate is found
locally in the basal part and moreover in the succeeding several
horizons. Inoceramus, ammonites and echinoids are contained
sporadically in shale. It is known that Inoceramus cfr. uwajimensis,
I. (Sergipia) akamatsui, Gaudryceras denseplicatum and Scaphites puerculus
are found. The thickness is nearly 250m.

The Futakawa formation covers the Paleozoic Chichibu. super-
group with an angular unconformity in the north, while the
Matsubara formation with a conformity in the south. The thick-
ness is more than 900 m, and attains even 1,200 m or so. It be-
gins with shale, then grades into sandstone, superjacent shale and
sandstone, and ends with shale. In the formation, as a rule,
graded bedding is well developed. Basal conglomerate is found
locally in the north. Of the lower shale member, the middle part
is occupied by thin bedded alternation of sandstone and shale,
and it's lower part are interbedded with several reef-limestones.
This member yields Inoceramus and other bivalves, echinoids and
simple corals. The lower sandstone member is composed mainly
of grayish fine-grained sandstone, frequently silty and noduli-
ferous. The sandstone sometimes crumbles in an onion-structure
by weathering. A few of ammonites, bivalves and brachiopods
are found in the member. The middle shale member shows the
same rock-sequence as that of the lower shale member, but is
noduliferous and free of limestone. This yields sporadically mol-
luscan remains such as ammonites, Inoceramus and other bivalves,
and brachiopods. The upper sandstone member is characterized
by the dominance of greenish gray coarse- to medium-grained
sandstone with a subordinate conglomerate, and rarely contains



Inoceramus. The uppermost shale member is shale followed by
thin bedded alternations of sandstone and shale.

The important fossils of the formation are Inoceramus japonicus
from the lower and middle shale members and I. schmidti from
the upper sandstone member. Accordingly, the upper sandstone
and uppermost shale members are assigned to the Lower Heto-
naian Series (Campanian-Maestrichtian), and subjacent members
to the Upper Urakawan series (Santonian-Campanian).

The Toyajo formation is characterized by silty fine-grained
sandstone or fine sandy siltstone, massive and gray in colour.
But the rocks turn yellowish and crumble in an onion structure
by weathering. The upper part is more coarse-grained than the
lower. It is noduliferous and fossiliferous, and the upper part is
especially rich in molluscs such as ammonites, Inoceramus and
other shells, and echinoids. The thickness is no less than 1,100m.
The important fossils are Bostrychoceras awajiense, B. japonicum,
Pravitoceras sigmoidale, Inoceramus schmidti, I. balticus from the upper
part. Furthermore, it is known that Gaudryceras tenuiliratum and
Hauericeras gardeni occur in the lower part. Chronologically, the
upper part is correlated to the Lower Hetonaian series and the
lower part probably to the Upper Urakawan series. The present
formation is, in consequence, an equivalent to the upper part of
the Futakawa formation.

A significant tectonic gap is shown between the Cretaceous
and Paleozoic. The Cretaceous rocks form a synclinorium struc-
ture caused by a severe tectonic movements of early Tertiary.
The synclinorium structure is much disturbed by minor foldings
and numerous faults. The axial plane of folding, as a rule,
steeply inclines to the south and the strata frequently overturn.
The strike of the faults varies from E-W or N-S, NE-SW, to
NW-SE. Those of E-W trend are usually thrusts.
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5. Quaternary

Pleistocene series consist of older and younger terrace deposits,
which are composed of sand and gravel mixed with a consider-
able amount of clay.

Recent deposits occur along the rivers.

6. Igneous Rocks

In the Nagatoro metamorphic terrain, numerous masses of
basic and ultrabasic intrusives are developed, which are now
represented by amphibolite, metagabbro, metadiabase, peridotite
and serpertinite, showing their long axes roughly parallel to the
regional strike of the country rocks. These igneous rocks include
the Nagatoro metamorphic rocks as xenolithic layers or blocks in
some places; nevertheless the igneous rocks are partly schistose
in structure. It may be safely assumed that they were intruded
after or during the metamorphism of the country rocks.

A small sill of felsophyre occurs in the northern part of this
terrain, and small sheets of basaltic rocks cut these metamorphic
rocks in the southern part.

Amphibolite is accompanied by metagabbro and metadiabase,
but their mutual relation is not conspicuous. It is massive but
partly schistose, and dark green in colour. Hornblende, epidote,
albite, plagioclase, quartz, glaucophane, leucoxene and sphene
are the constituents. Hornblende is mostly pale green, but partly
brownish. In some parts, hornblende is altered to glaucophane
along cleavages and margins.

Metadiabase and Metagabbro are pyroxene-bearing varieties
modified from diabase or gabbro. Their constituents are py-
roxene, zoicite, epidote, tremolite, actinolite, chlorite, serpentine
and sphene. Protogeneous plagioclase is hardly found.

The presence of some soda-bearing silicates, such as aegirine-
augite, glaucophane attracts special attention. Some of the
metagabbro and metadiabase are cut by the net work veins of
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albite and quartz, and transformed into dioritic rocks in appea-
rance. Flaky crystals of stilpnomelane are recognized in some of
these veins.

Peridotite and Serpentinite crop out mainly in an intimate
relation to the metadiabase and metagabbro as many small
masses. In the southern part, serpentinite crop out along the
Butsuzd tectonic line in a small mass. Peridotite is always
massive in appearance but serpentinite is partly schistose and
talcose.
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