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moensis KOBAYASHI & Suzuki*, O. cfr. ryosekiensis K. & S., Ostrea sp.,
Lopha sp., Exogyra 2 spp., Anomia pseudotruncata Y. & N., Modiola (?)
ishidoensis Y. & N., Polymesoda (Isodomella) shiroiensis (Y. & N.) *, P.
(1.) otsukai (Y. & N.) *, P.(l.) sp., Polymesoda (Paracorbicula) sanchuen-
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sis Y. & N., Glauconia (?) neumayri YABE*
Plant :
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QL fED) & OXNIICHMT 2, BB ILEHG R & il HIE R e & O il 55 3
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25

H3E  FHAETEACAA - AT O gk

T~ | wmm—mrm % A—k s

& B | @ (50~100m £9) Eyvs (150 m BL_E)

HEPR B | & LTHEB~ALE L LT NIBNATER

P | RO L OB MR D & D 2Z W

g A B, BrKiv, BIRSTR iz, /NI, WK REF

w & | Rk E — R HFIR &

5" i Dz, LIFLEtasigns, ’37, L@ LidseE 2723, AK
BXREAREE T T BRI Y&t

A R B |5 QT

B i A | BE~ kAR RERED | BAERAAZD LED

HEAAER | v ZRIh T

PNHRLEN, —RICHAICED, &% MBISHEICEH, L TlEEWSHiE RS
FEEL, M TERIERGIRKEDNIEL TWVWD, FREMA - FHOREEObmiddt
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b, WAHEILELEWWEMN Z2ETN, —RICHFTO2ZELEVTHRKOZH
O, F iz R iR~ IROHAI S AES 2 2 LRI & L 25,
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ERARRTH S,

BEBREINDE EE 120 m WY O, EHENAKZEASICK > TIREINS
HEcho, HEEHEZET 2K~ KON A Z D LR, F 7z EEBICHEIRG IR
LY AR EE, RGOS L THEERTSC LINELA LR, KSR
THRICTZREEOMAEN 553 DI AEEMEHT %, TOMICBNTHE
HHOBESIZILHOL G L B ix s, REEHAR VX UITHE, Bk, 28
AR L LR THEILENTED, —RHNEEORIERT 5 L 55, (Lh
BHEAPICEEBICEEN, TNEA /BT LANE L, IHICHIKEICIFEERT
IKEbaBENZRICEEN S,

A FE LG NS S Z B TRIC U, o B &t S IcX S5,

OISR R 5 H 2R, SIS - LAZRT=
AREIC T THT 5. OB XTI EE SR TH Y, F/E
M AMET B ARARIIRE AR L, MR TSD, MOMSEKS, B
e A PO RROA K - G - SEHOM & O IR R BT B, ¥ 7o E
HICiEA /S LADW RN LEENZ T EMDH 5,

MRRIC BT, GIEH LR O G ETITR & 7 LRI EC & > TF
BACHDN TS REMEEE NG, FATE, WFHOBRICH TR
JEDFLEHESIC K > THFITARERICEDODN T2 DON0HEHICED 5N b, £l-trm
DELHFICIE, FEHK 10 m OMELE KO EBTTHERG A O 10 m o
LY XBBML, C NSRBI EPCA LA SIS S EN, X 5ICHE 03 m i
o algal columns WLLICERH END, AKGEZBBHGROKETH 2, T >
DEEFBI RO LR LW 212 k> THT B G 2 [MBH).

RERSODBIEE 0D F BRI LR B B MU - 53T L MO 2 =
KK TS . FHOBIHIAEOR A LA > T, EAELIEL
WBHETHY, BEIBIRELTEL5T, LR LEEILEN WS 2o iiiis
FC® S BT BB E T 5. F 7 EEMIEN{ET BTIREL ¥ 3 E b TIE
< WREESLEDHTHETSH D, BENGRELEHESET A/ £ LAD
W R E< A%, EEALEELAT, COXSICEH - LHNEICONTHEDT
PABIHOL O L RS, < OMOGRARIMA, HNMCEEL, 53
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RASMANTH S, BBEAFICIEA /T LADNHIICEREXSICEENS,
EaES LU
HHEILEHIE 2 < © Barremian Mz H5R9 24 A kUL A, WESI - &= dEY
fLABHCET 2 Bk 28R, BB EHODTENTIZH 2N, JhimE LEEHSER» S
LT 2 b2 88, 2OEMBHOEANZ L, HaMMEYbasmicEEzh
%o HHEBEHMHIEANS A/ T L AR EDILAZEMCENT 21T ER0M,
MET BHERA A ICIE BRI ARE AR T 2 (LA BEICEENS,
HHEICAE S & OrEEBHOPE L3 KT Z O EYE - FEHLER DD Th %,
A IS
1. 58
FERSI AT 1
Onychiopsis elongata (GEYLER) YokoYyAMA, Cladophlebis exiliformis
(GEYLER)
GRHT %7
Zamiophyllum Buchianum (ETTINGHAUSEN)
2. WA E
e bl wanl
Cephalopoda :
Australiceras sp. indet. aff. A. argus ANDERSON, Shasticrioceras
nipponicum MATsumoTOo*, S. cfr, poniente AND., Barremites cfr.
pseudodifficile (D'OrB.), Toxoceras (?) sp., Hamulina sp.
Pelecypoda :
Nuculana 2 spp., Portlandia sp., Grammatodon yokoyamai YABE &
NAGAo, Pinna sp., Gervillia forbesiana D'OrB., Exogyra sp., Tri-
gonia hokkaidoana YEHARA, Plicatula aff. sessilis StoLiczkA, Spon-
dylus sp., Modiola (?) ishidoensis Y. & N*., Goniomya sp., “ Astar-
te 7 aff. subsenecta Y. & N., Lucina (Myrtea) cfr. ezoensis NAGAO,
Panopaea aff. gurgites (BRONGNIART)
Gastropoda :
“ Turbo ” sp., Cerithium sanchuensis YABE & NAGAO
Echinoidea :
Toxaster sp., Washitaster macroholucus NisHiYAmA*, Enallaster

T 2L OfefEE—HY %,
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cfr. obliquatus CLARK, E. cfr. b6hmi LorioL, E. yuasensis TANAKA
& OkuBo, E. cfr. nexilis (NISHIYAMA)
[N TISES
Pinna sp., Gervillia forbesiana, G. metaforbesiana AMANO & Ma-
TsumoTo, Bakevellia haradae (YOkoYAMA), Exogyra sp., Trigonia
kikuchiana Yok., T. hokkaidoana*, Chlamys sp., Lima cfr. ishidoensis
Y. & N., “ Astarte ” aff . subsenecta.
3. HAHE
THENTAE S
Cephalopoda :
Pseudocrioceras (?) cfr. stentor ANDERSON, Heteroceras aff . astieri
(D’ORrB.), Cymatoceras aff. neokomiense (D'OR8.)
Pelecypoda :
Nuculana sanchuensis YABE & NAGAo*, Nuculana sp., Yoldia sp.,
Grammatodon yokoyamai, Cucullaea acuticarinata NAGAo, C. cfr. ezo-
ensis Y. & N., C.sp., Bakevellia pseudorostrata (Y. & N.), Inoceramus
sp. a*, Pecten (Propeamusium) cooperi var. yubariensis Y. & N.,
“ Astarte ” cfr. subsenecta
Echinoidea :
Washitaster barremicus TANAKA & OKuBO
Brachiopoda
Plant :
Nageopsis sp.
fen s i
Exogyra sp. Trigonia kikuchiana, Asaphis sp.
R
Nuculana sanchuensis, Grammatodon yokoyamai, Echinoidea
FEVRS) 1A it
Uncoiled Ammonite, Inoceramus sp., Pentacrinus sp.
B. HHERTBHH
b BEE
% Inoceramus sp.
=AMZEI7H 800 m
Simple coral
2w HAHE

—_
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FEREE Inoceramus sp.
ok 2 Inoceramus sp.
O HE Inoceramus sp.
=AMZErJ7H) 800 m

Inoceramus sp., Cerithium (Circocerithium) aff. reticulatum NAGAO
3. du ks
Calcareous algae :
Solenopora sp., Girvanella sp., Lithothamnium (?) sp.
Coral :
Cladocoropsis mirabilis FELIX, Stylina higoensis EcucHI, Thamna-
steria yuraensis EcucHi, T. sp., Dimorpharaea (?) sp., Spongio-
morpha (Heptastylopsis) asiatica YABE & SuGiYyAMA, Chaetetopsis
crinita NEUMAYR
Stromatoporoid :
Stromatopora (Parastromatopora) japonica YABE*, S. (P.) memoria-
naumanni YABE*
PHIAR B 800 m
Calcareous algae :
Pycnoporidium lobatum YABE & Tovyama, Girvanella sp.
Coral :
Cladocoropsis mirabilis, Thamnasteria sp., Dimorpharaea (?) sp.,
Spongiomorpha (Heptastylopsis) asiatica
Stromatoporoid :
Stromatopora (Parastromatopora) japonica*, S. (P) memoria-nau-
manni*, S.(P.) kiiensis YABE & SuGIYAMA, S.(P.) mitodaensis
Y. &S.
4. FE ACE
) S0
Solenopola rothopletzi (YABE), Pycnoporidium lobatum, Stromatopora
(Parastromatopora) japonica*, Stylina higoensis
HOA
Inoceramus sp.,

FEEICEN T 5
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AHEEFAE - A - EAD Sl 2 & FEYEIIEICHS L, T
HEERIRHE (HHMD) OENMETSH %5, AEOFNRNH A HIC K > T Barre-
mian TH 5 L@ I TIHEMENTVS 22, FHEEEAREE &6 1 DOHER
W Z R, iEEZTDS 50 LEZ DS 1| DOMRUNGEEZ /R d, HHIEF D
51&, JtEHOMERE - ARG EEHOM AR, JLHHO AR IEEMHO S
JEicxtEEND, TD& S, HRENAHNEF LRI 25305 2 Lidm
E « JUND T EYES) I HEHE O G ICHELL TV 5, BB AEOILE « FEH DL
BI3H 4 RIOREN S,

B4R AR - O

/

EI i |

B M

OB o
MEOME 2R

H =

A K &
BIKEFR
V(oY N
BMLE O
B/

Bk E O

K& 3
bR )

II. 5.3

B> DREEYRT, AR
i ES

BE O b 0B EIRICEN TS
THHEECRET 2
—ReFEaLYEL, BR RBE
TH B

Lid Lidstar o s, WE 45K,
— K V< [ EE A5 BE R

gVl

—e b TH

&ff: LcHw, HEHEET S
BlkEOL 0 (ZHH - BOR
BRI BRE-BERY) B8
— e R

rxcEpcrbh 3

E-FR T 1| A

e TAE L LB

RO b O B TS
b
—fRcEKEG s KBELXEL, B
BaonT, WK GEE SN E
2H B

LI LWEEE s, RENN,
JE R DA

» 5

Bk oTlEEbraEN?
LR LThire, BET

XV BEEAREDLD ({727
LATTE) REL

— % NBL

KR

FES ) N R R AL RS |l & = AR B2 7R 9 T A SRR
ICH %o AHEREE 450 m WHADIEE 2 L,  NEYES) 1 E BB THRLS I
A, MEKMEICIRE ST, FOER - HEEACAELTRETHHETHD, K
SFE, 9D BHPEE K URMALT I E LWEHZEDRO 5N D, HEERD A
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BRDILPEERIC FEE S 2 PHILJE S B BIC A BOKE TH D, MR « /AR 1 9 %
HEIE G RRETH 2 G 3 MBI, Wifd ORI I % lif s ind & s A
TAE—HRATII A2 K S IERIC B 72 5,

i T =

B VLG —RICHEBBEILEHE LI LT, ThZ2FITREGICEY,
MEMOEHENLIIHE TH D, EEIIF 450 m TH B, AFIFAEEAWDE - 7
OA—AWEZFE LT, BAOREICHRELD >, BE - HEZ2HkA, £lakiEE

R wERTAR

BT PR | e T AR K

2 F PR MEHERY T H 20, Bl & o T LRI E DN FEE T 5,
ARG GRS & FRRIC, WA BECE KR Iba B KUt a 2 b 2l
o T LRSI, WTE & - TRIBERILADARNTEEN D, PHILEIE ML 5 5
A - NERYE R - RESEUER - B A - EREEEICK SN, BB
RISBENTHS (B T7HBH),

BEEMEREIIHS - BEEW AN S0, 30 mNADIEE ZHT %A, WMEHETIE
EOOTHL BB, KB RELTVS, (LOIEAFERTH S,

TEHRERIAHEDE - VVa—AWEC L > TRESH, DPLOE - BEz
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WA, (LAZIFZEALCHEELTWVERY, ETIE 100 ~150 m N TH %,

THEERBBIHAICEH, AkEEZkAR, FaltookE I bazE88ICERT 5
R DInd b h 2 BUHEG T, WA AEEPNET %, EEE 100 ~150 m
WATH 5,

FEBERIIN 150 m DETEEL, AREWS - 7TVa—XWEzEEL, D
LOEAEZMEZY,  ERGE ITE RIS 2o LB A2 H 9 %, ki
KRR THZ, FHOEREEE AN > TRBRDEICELT 2, COBEIEBL
I H IR EBLRP~HTRi DS Th > T, —AHREOREERILAHZETS,

EEBEERIE, PR EEEIN20mOBEAENSKRD, DL oMY LA ZERT
%, FRIZREMDIZDICAIHTH S,

KEEREEMOT 2 S AEERE - 7Va—AWETH S, AREDS AN
2L, BbT 3 At - #REGE D, BHhD SAhIChD, —BIcBikT
HBHM, FICBHAHEZHRATHADEZICKET S MWD S, COMEEBE
KRV ENTORNERERIC K > THEh, ZoAThIE 2RO 80 ~90% Wit
ZhH®, BORBLICHEAGR TH S, TOM, ROOMBER - REOSFEYMNE X
Nan, THoFHMOBMEICIEPRL, MKOEDIZEZ V., 7IVd—AWEE—
RICHRI~HR TH D, WMRTZEALAKREDRIBIESHUTH>T, WHELKE
DIF S 80 ~90% % 5%,

HACROREA~EOHES L ROEHA DD S, MERAREICHMNTHY, —
Ricmma~maz 2L, AbdsemFaal—rakhy, RRTHS, BEOH
BELELEAKETHY, $REHBOEE L RG> THRMEMR Z2RICET T
BB, MEE, ST v — b - BEEBE - MR, E SICERE - 00
G BEREDNREDHMNSED, HEEBEICOEN TH S, SHE”RESE
FLDOMEDIEMMCHHBEN S HR LIt HE O/ Z £ 38, LALLO XK S ITARE DR
HITIXABE D D OB O Z W,

SAREEAEADOBELE (F 2 XS CoXIBZmELEOENRETH 5, T
COPLEE, tMORIKOEDICHERTRICHK TH Y, IR NI ICTE
U, &7 LB S EORIBREY S EIATE A DR ICE O THEXMICET L, 51
PHRDOHSGICE LT EMAZBUO S U PENT 2o FEECHES 3 I0 T i
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ICHET BH, millTIREEAERTI TS,

BRI ADBELE < ORBOARFEEHKT 505 E, SRRSO DI
NRCEEFEEUTRHMB L R0, HEOEDONHTH S, HNKHEO NEIEEICE
BALARTES B EN D, HIHIEHEBIIC B TRARERAE XD &7V a— s
DEBL, hOMENELIREEL, 2 MBEARICEOREE - Mo aE
N5, WAL - TAERTICB O TEAREEMZEA WAL, 7IVa—XH
ENLDNE LT, REBICHBEEICRLT 5,

HEEERADOHELE COXIBOWLE T, ARE)EGERITEE T OS5
ICHERTHGEDN T, MR E R0, FEHORICHIET HICT TRV, AHEEEIEE
SICHANAD > THEICHAD LT &, FRICILE - ARG TZIEREBD 4
ICRBH BN BITT TRV, T ORI PHJLJE 0O BRI 1 AL 1 BES Y EE 17
T 50, MEANCIZEEAEFELERN,

# BH B

B HBEEE—RCABEESHE L BT L, CNEFTAREEICEY, §
450 m DEEICET %, ARFBIEMAICIHE > T, BV - B - SO HE,
SR5MNETHD, —RICHKEEYZFE LT 50 AHEERZ->T, TLA L
NLOMEERE - MBI 5, PRk & B> T, JHBEOHERYIC graded
bedding W& < FEET % T L LR - MEEICHLT 5, (LADEL» DR, B
BICEHENS A /2T LA - WIRG EDW D ENT 21T R0,

JEBERE S T AL S BHSREA TE - TR - THESRE - LA - LA EE
KX Eh, SEOBRIIEENTSHS (B8N, —RICEBOEE, Lieh-
TRADEENEAN BN > TR T 5,

EEBEBIEIK 10 ~20 m Z/RUEESN 5K %,

TEWERIEEVIUR~ERJE O~ PR AIC X > TRES N, WIS 2k
H, ELITHERICIRIEE 20 m i< DA, £ LEICRES - WA E Al FEz D
LTS, 51349 100 ~170 m W#TH %,

THEEEIF/EZEHK 50 ~80m W ZRL, HECK S THREN, HANCE-T

FE8) VHINED BT %K b{7icid, Cyathocaulis naktonensis Ocura (AIREHi), Podocar-
pioxylon worburnense Stopes (FAM 18 (Rx Fif < JTiHi /5 1953), Tempshya sp. (AIREHE 2) ©
N5,
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B8R JE B g g F A K K

WBEEHBET 280250 ES bbb, HETHSREATEREA /T
LA G E DR T REHT B

LEMERIIERE O~ Z L U, B - MRS « B - A B
HEgZ A, EEE 100 ~150 m WAV CH %, EETICIIRGEARTEREA /T LA

DN FEND,
ERWEERIREDIDIC EENAHTH M, 2Lt 40mDEEZEL,
HAMNDSE%,

RIEZERT H2WEE - BRITH~TRTH D, KAE - KEZWVUREKEE R
L, Wbid3 graywacke ICHHH T %, WHEE—MRICHIRTH 2D, HEZHKATH
FOBEIICKET ST MDD, FIWLIHIBEMA ZHIRICE R, & 5IEmICi
kg2 58, Bz 29 305E RIS THO, MhVEEZRT, 0
KO CWEDOBXGERE - AHEILTHOL G L Rk s, BAEFv—F - H5 -
e MCE DI, GRS - S - [EREEE EOMN 5D, TBIUKHSIC
WHHEEPSHR LI HEO/NMIBL EEN D, AEOMACE IS D Ot
MMEZ VD, UL LIILEICIKENS L 8 L AKBREEN S OMHEN 2 v, EUAIE %
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IChifEZ2 %0 > BUC T B EOMAR TH > T, BIARL LIEEMZ/RT,
HEMSEDOHER < OXBICIIHBEMEXNICHET S, FEEAHEICE, it
DXIHDILGETBANTWEHEENZ S A(EL, 10 ~30cm WA DR 82 7R3 i 5 B
EHENREET 5, HBREIEFmFHEGE 2N L, JE3EOMRIE 40 ~50°TH 2
D, MEOMFE 70NN TH D, LEEHEEIIRMENTEHEML LAY, JEEIIREHE
EOEL, JEDOEEIX 250 m WAL, FEEOEE X 200 m IZifi/z7z 0,
ZOMOXFOHEERE HEEREHEETIC B TEXWICIEST 50, BLAMHE
ENERETICBOWTEBEFISENEDNALGN S, £EA - IR TEARBENEH
JE7Z AT ARSI S KB ABRIC B S N, R EO TIRAEHS B XU Mis
JE R OREE DM D IR TR FEET %,
ItRE LU
PRE R EARE R Az 2 <, Ay {baz D LERL, S5 - =i
HREAZEEZL., TNHDIABXTZOEHIEYE - EHIEI RO ThH b,
1. BUSHESTE R 72 FER S e i R
PHIAHTTH) 700 m
Bakevellia (?) cfr. shinanoensis(YABE & NAGAO), Exogyra sp., Po-
lymesoda (Isodomella) shiroiensis (Y. & N.), P.(l.) shiroiensis var.
alata (Y. & N.), Natica (Amauropsis) sanchuensis Y. & N.
2. MEAME
VN
Bakevellia (?) cfr. shinanoensis, B. pseudorostrata YABE & NAGAO,
Mellania cancellata Y. & N.
s
Exogyra sp.

B4
Natica (Amauropsis) sanchuensis®

E 5
Bakevellia (?) shinanoensis, Vanikora japonica NacAo, Mellania can-
cellata

PSP T — AR
Exogyra sp., Polymesoda (Isodomella) shiroiensis P. (I.) shiroiensis
var. alata, Natica (Amauropsis) sanchuensis, Natica (Euspira) sp.
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3. L&A

[ SPAN FiiESw
Sphenopteris (?) sp.

Wk
Nilssonia schaumburgensis(DuNKerR) NATHORST, Plillophyllum pecten
(PHILLIPS) MORRIS

PHIRH5# 700 m
Trigonia kikuchiana Yokoyama, T. pocilliformis Yok*., T . hokkaidoana

YEHARA, “ Astarte ” cfr. subsenecta YABE & NAGAO
*EEICHENT S

HEEISDOWTIE, HBESO FEAR « B SR> SREFERERE1 /85

Z - WO ZEH L, FRILERAICBOTESRICRERERRAT /2T L
ADWe 72T BT T,

VHIRJE « JFBHIE G & I PP IIATIE « S - (B B AT M) i e B AT
U, FHZEREMR (EEHD iIckEng, mgduvdng 1 Doz,
EHICHEE 2 DOHERV MR Z R L, TMih SIS - FEAE - NS
JEE 5 LEEE - REEEEICKSEN, TNThANEHBFNICHST %, &
BALTAH D VIR & B O T BE & DN EE 5 RISTREN 5,

5K LR AL ARA - R A oD B

T~ | wmm—mxA A W A

HBBE| 2 LOkREkE ki
M E~O | KIREFEO & OB FIEBCE N TARERED & 0
SR 2\

B B aGEeEL, REHE -Tra~X | FRE-KBEEL, v 7y
7, graded bedding 28 & { ®&E$
%5, BRKEEEEMEDELD S

= | BBARE~REEHEARD D

B WL B | ENRE AR B E EAEEESPLEEND
WAL R Arr/bLabhs RER

II. 5.4 HSAAIRFERE

HAHUREREE T Bt — =AM ZE 20 2 Wi E O BN 7049 % o AREREE FEH 2%
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AT AREICES RN D D, b FU Y —IRICHtENE eE25N1%
el - BAEE, R AR SRR - A, RIS AR B A NE I
JE - BEWEEY LR END. AEEHIEODE - HADPKHICHET 5HETH
D, EBE5hEWnS ETEMHKEIC, FENEEIC, REBSI O EICE
B, FABERICE, THMAEROLE LRBICEM - HERUKIEIC DWW TILER & il
SIS END (G2 & - 4 KB,

e B B

B JE AT TR AP X 3 K G IGE O /N RIS 534109 210§ 0100,
KRB LN OWTREEBEERICHD, ZTOFREAATHDT, Lo SREELE
WWHTEZE > THT 2 LRI NG, BEREDELE 100m M FOREEZHL,
MizDBEEOME - HE - WEHSMAEROREEN 5% %, & LEHiZ03~05m T
CICHIET AW AEESHEZDL D, FOMERE & EHOBIS AR S > THil
TEHLENLD, FRHBRNZEEE 2L > TRV EZLEEH 2, AEOWEE
— ISR T, T~MRTH D, HAR—RISHDWEIDHE TS > T, »
DWETH D ENBV, BBRERTEREA /T LANKICHETN 5 ELT
Do

KRB E LA EER L TOEN,, DD TEREE SN HfFIEEEE D
175, 9% B AKIEHIBHIRO/NKIHO M MT 2 e EZBND, ElhDTH
HEXNF) v — o &g Rd % “ Sharpericeras aff. naviculare ” (MANTELL #12))
DR EMIEAHTH B, ZDH%RIOILAEF VY V¥ — 7 iz 5757 % Roma-
niceras KB 28D THA D LEINTVZHEY, FF I, MEMNMELS KT il
DI SHIWTT % &, Az LEEER T (FYUY—7#) kLt El
DA RNTHA I,

EwERE

AR (AR KRR O pE IS NS A U, LD B & 3T RS

AE9) I & SR & OB BRI TS 20, BIARKIEHIKIC SO Cilifg iR HTH D, K=kl
BEH LA )@ RIS %,

iE10) ThFETRER L TN TV ORI 3 EEOEER ) IFIcE T 5.

FE 1D SREBIAKIEALTICS 2.

it 12) Tofbfiid Yass, Ho (1927), JFEE— (1933) iZ5IHEhT%,

7k 13) Sk 28) @ p. 78 B

Rl 14) _EARNUEH SR AR IR s AR e 9 % .
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BIRICH B LHEEE NS, JBEEIE 400 m NV TH 2, FEBIGIKE DR~ R EIC
WA, TOWHEZIIROT ENZVN, L& &EEEHEZHA TlixOE SICHKE
U, ERMPEMAEZRRICETT DD %, MADRBIICMEL, AEO FEE
BEEE 10 m N OBESIZERRLU T O « F v — F B X CIEMSER & O
Moz b, FlAKEMRZEHR, SHICEHE MIOMENISHEKLIZEEZLNS
HEDODKEE3I~4 ecm WA DA#Z BT LI EATV S, THUTK LT LEBE
F & UTEMDARAEHEN 5755,

AR LICEN AL ZEM L TORWD, BRENMENSEXRTZ L, ©RE
ERIBRIC EESFISER N (FVY—2#) IcfltEhadTchHsr 5,

W T B

B WEEED I OGEE - FNoZ)IE EBEERICH D, ZIEADS
MHZLIZ IR 2T H B, HEEEEZ ThkE T 5EE 400 m WY OFR i
HHERE TH - C, HEITLRIC s SIE VIR E R & A, graded bedding 2% &
SFEET B0 ABIERELOMEE L RR ORI TH 57, WifEldaHzsTHRICU
HREIIEBETH B DI U TREEIZMETHTH 2 G 4 KRBR), MMih SiMs
JE - TEWEE - BHEE - FERARCK TN, SEOMRIEETHS GEIX
I,

BMERBIIHRK 40 m AINDRESZHTHH, BANCK> TERZLL#E K%, B
S - MEY sz L, WEHEHREZMELZ S, (LARKRIERTH S, SR
—fICF ¥ — b - B RS - TRES - BIRER EDEMC, EMER - 77T 1
b APPSR E OB 5755, ISR RATRRTHD, ROMEINTEST,
FRULEDOREEITET HT N2V, AR EARER GERkILZE50) 28
ZEICEATV S,

TEHRERIEE 150 m WsZR L, BJE~BIR, WoHR~hhiE» 5740,
DYUDBEEZRP, FNICA /I LR G ED(LGZET, NBERED K
ZHKT 2 EEIRKEE - I, RRICRIREREZEL, —RICH~PRTHD, ¥
WEE - AP EM T AR BT EEE - S EE M A 2 B A TREA DT
LT3, Wantid, BULAHBECERBOMRE-EOEDIHML, HikE - A

ik 15) AgORITIP DTN - BREL SN, re—#ABae iz
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-
£
2R
ah
=
wmiE
B i
k= i
%iE o
T §é§
i VsE
Bl ® ,
S :
S i
B i
_; som
mEE |
tER ¢

BOR A R e B JE F R IR X

HEILEHOE DL RHSMNICHAD, EheREEOL DL EXHEND, THICH
APCEHMEM D E D EEN, FOREEPMET SN D5,

BERIZ 100 ~120m WNDEEZHEL, HE - WEHHAZT L L, EEEMA
JEEMtES, HAEEMNSA /I LANZ RIS, ERFOHEEL HMICHERT
%, HEHZWHKY 2 HE - WHHSRAHEILBHOLDEI LT LAHEEDO S
DICHML, REDY > Bix->TREAEOMEETH D, BIRE LEMZRY,
TR RIS I3 IR B2 %0 > 2RI B H, i B3 RSN iRa 22 < 5T
AN UMES B,

EEBBERIE 100 mWNDESZEL, WazT LT %, WER NEWEREOD
FNCBANTHRIMAL T, — RIS~ TH D, FEHAEADWEZIATHRIES
BRELHD, IKTHETENZV, E5IEmNNDEEZD LHEES, & F
ISR ICHR AN L S EENZ T ENDH D, & EEIGHIRL & 7% > TRIKI A
HEL, JEE 8 mNNOBEZL Y XRICHAET %, (LARBFKRINTOE,

HRAFOWMER < ORI ETEAEXWICTEET S, FHERHG DEAIL
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MERIC B Bk 132 m OHiR) OHANC, FEE 40 m RO OMEEEMNEHEIC
FEL, ThUCD S B M EEO RS, JEEH 50 m O, #Ekile St
HRE R OFRP~ RS IC X > ThDEND, TOREFMYEMA OERE (lami-
na) ZZHIHKBT=HICKKREZRL, MOESIEOV RO ZZRICEHTL, WY
BEWAICEOEEDNEL TWBED, TRbbRMNIES THEEL TV AETIEEH
BILOMMMZRICEEN, LML KELEZIENNAOND, HERBOESICIEN
IREFHBENE X SICEEN S,

EREAFOWEER SHEHICBVTE, AEEHEEEREZE > THEL, S
JEWNRFTWD, FEWEREICIE, SRITOHE RG> THRENEZEAENTEE
T, FRMEMET DR, EHAREICIE, FHRILGOES & ik o THIKERIBLD
FEALTENT, (LADELE DTN,

EBELUNLE FEHLAB XU ZOREHIEYE - FEHIEROED Th S,

1. NS E

i HAEITH 700 m
Inoceramus uwajimensis YEHARA*, Acila sp., Simple coral, Echinoidea,
Ammonoidea, Shark teeth

2. HAEHE

[T
Polyptychoceras cfr. obstrictum (JiMBO)

FHEXIFG TS
Polyptychoceras sp., Gauthiericeras (?) sp.

Bt R 4675
Inoceramus uwajimaensis*

Kl
Inoceramus (Sergipia) akamatsui YEHARA, Neohylloceras (?) sp. Pol-
yptychoceras sp.

ME/ ARPE/#1 500 m
Inoceramus uwajimensis*

SRR T
Polyptychoceras sp., Gauthiericeras sp.

RNy
Inoceramus uwajimensis, Grammatodon sachalinensis (ScHmIDT), Gauthi-
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ericeras sp*., Echinoidea, Pecten (Propeamusium) cooperi WARING var.
yubarensis YABE & NAGAO
i R 7569 800 m
Inoceramus cfr. uwajimensis
*EBEIC LT S5

chsDfbfan S B, Inoceramus uwajimensis il #F FERM ORMEETH 0,
I. (Serigipia) akamatsui & —#ICIHITAE FEBBEICHEIN T 28D TH S, LIeh->T
WS ALE - S - a5 AT, SWREREROMRECIE SHY L, 1
FI SRR BB Gl FESRS) et Ens.

w R B

FAB 10 Z IR BRI 2R S AT AR B a2 6 o T L ZE Y, EAio )i
Jei LGB ERIRIC D B0 S S FRHERE Y O R 8 & G2 % RIc L, #l
BB TH 2 DI L THERILBHTH 2 GF 4 KNSR, REREIZEEE L
BIC, FELTHEDPLHBRENTVEH, BEEOPRICALND XS R /T
LAZZET ZIRCHERZMEERDEN, EEEX 250 m WA TH 2, RBAREOFE
2 I W EOMIREHEREO L DICHET 5, MER3ULINEL, BE - Fv
— b - MR - EREHE - GBS 75 £ OB R~ LB KL TNz 58,

AREMEHUIE O E D 5 13k G 2 EH L T0RnD, BiRKIEOARREICE 1. (Sergi-
pia) akamatsui A pEH L, F 7z Inoceramus cfr. uwajimensis BMRGE N T 22,
F I E R O AL EEEE IO TS ® B, Liehd > TARIE G EF AL
i AL & o TR SRR N QR RNERD (IcxntkEnd,

— e

B ZJIEH DS MIOEERE - REEZESICEY, NS5 OEHZ LR
MR TH S, ZNEE300mU LOEEXEEFL, HEEZEEL L, #2MICE
WHEGZ SR, lWaEaMEEZD UL, WEZRICHT, EaEaHIcidL
BWUIRRAIREMID M2 &FN, SSIKHMRNEENS L H D, HEHS

Gt 16) MBI B TREEIIC T B,

RELT) ARREH O )1 ehE, BIARRIEIC IO TREIICHES S g O I, 9b B N ES Y
L, BEWHESNEHNCHT 2 g0 D s ETH%, FBAKIEMEO ) DT - B2
WE, EHICHAIcES BN,
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B A /2T LA - ZDOMOH < 555 - i - BARHG EoflbaMiE L, <
NHEFBRICK> TIREETH %,

ABETE - FEHB XU LR EN, BOBOOBRKRIIESTHS. FEE 70
~150 m NADIEEZGL, HEZFE L, MICHEEASMAEZEKA, & N5
FHC &> THWEHEE L 55T eNH B, FHREAFICEREBIICAKERRN L F
Fh, (LA EHETLE NG ENT S GE XS, TiBIEmEEAMEEIC X >
TRESN, ETE A0 mANTH S, LAEHRRENTOEY, EEIZEEA Dk
LB 150 mU EOEHENS %2, AREMRNZRICETN, (LAaDERIEDxE

W,
EES LU JiEOEL LA, BXUZORETEE - EIZRO|O TH 5,
1 M HA
HE/ AR /5% 400 m

Gaudryceras (?) sp., Polyptychoceras cfr. haradanum (YoKOYAMA),
Polyptychoceras sp., Pseudoxybeloceras (?) sp., Inoceramus cfr. ezoensis
YokovyAmA, Inoceramus sp*., Echinoidea
5O
Polyptychoceras cfr. pseudogaultinum (Yok.), Inoceramus sp., Echinoidea
F MK 700 m
Inoceramus cfr. ezoensis, 1. sp., Anomia sp.
2. L HAE
R F7TH 600 m
Inoceramus cfr. naumanni Yoxk.
AR 700 m
Simple coral
* RN B M

LD &S0, AREEHHH LEEICB O TEEICABNS A /2T LA - HEH
DILEZ G, WEH LR 2RO 3Gz L T0EY, UL UAEIRE
JFHINE - SR BERT B L, BIARRIEICET 2 Z)IEO NHEABICHYS L, %
HH 5 I i ] % f8 2% 97 % Inoceramus japonicus NAGAO & MATSUMOTO A3
FEMIT %, Lichd > TARKIEINO Z )1 iE FE SR B Gl bR
xttbEn s,
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EEWE

SRR S KBRS IC B W T, BRI DN THIIRRRICE L, W
JEIC K > TIMDOFR R L, FmlloREEELHEICL>THRENE XS T
H%

SRR X I AR E SV MEN SR D, RFITIE )V FMEMD S Z R0,
ELICBEBHEDEMIZEULT 5 & KRG 2R U TS 5. N5 OEIE—IC
AREAZZ < &d, FTMYEMA2E TS0, AERRMTEHICE > TR
DFEJEEBARICKENS,

AFIEAZEL L TORWD, EFNILE « GH» 5 AT, SIRKIEC SO TE
NINCHET 5 BEKED N, IabBMET IV NERICHYT 5, T OME
VIV NEREMN5IE Gaudryceras tenuiliratum YABE, Hauericeras gardeni (BAILY)
MREEN TS 2, XTBREIED LA, 7450 MEMBYEREAN BT A
TEBEIC BV TEBIC A DN B LA ZELT 218, Lizh > TAKIED 5= 5)E 1
JERRINTIE - (LA SHIWrd 2 &, B EERAHE B GRRE L) 1k E
NschHs5,

II. 6. 1 3 #H %

B HERS I RO 1 IR RS 2 DI /3 d %, & LTI - - K bh 57k
D, YLt 10mANDEEZHT %, BTMIEEEIC K> T 2 BlcXHlENn,
Z D5 HEmhi B i DL 40 ~60 m WAL, ARAIER i D@ IE 30 ~40 m N4,
BTC &> T 10 ~40m AN TH D, mEDEEZEIEHK 20~30m TH 5,

II. 6. 2 B & %

- 1 BN R OHERI 2 DL % FTEENILOMRITEIE WD
DD HNHENS,

ik 18) BIARXIESI
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IL 7 &k R & M

II. 7. 1 EHH O KRS

b= =

B TEAPIE D DD T, A HTAINT TR O — 01
HRAUOMmFICEL L TVWEDATH S, mH&E L I HZMRL TV 22k -
ZRIEICR->TRON, ANEL LTHALZEOD, F3ZERIEROIREIC X
S TANGICESTZEDMHENTAEL,

AEFANA - etz ad, HtZv UBREORIKEE/RIROEAHT, fA
PAORES 1 em X TOMMEED, SAVKRZET2HELH 5, T
EAPIGT, fRiEf - BRER - E@liG - DY MR - B - WEA - Y a—3
IV FRUAEERMES TV D, ANAEHRREOEEA N OB K UG T
I IEEEIZL TS E DL oM 5,

RECHP LR ThiRzZR L, AR ALV INEELLRBNICRSN
%o

TIERES S UEHRE

CNEDOEMIIHRE E 23S & UTHA LTz 8 Blb N % A G ISR EH
DR TEEL, JukEENTOHa - A0 - BROGEZEBFEMELTES
U, HEEBCE & L TOREZIETEDTH S, HHEINMAEE D & D228 ks &
L, ®>HBOEDZEHiAE LTWEW, WEEHEEIEES el o
K72 X9 % & LI Lwe o mi IR i LA O Hikic 2 <, AW O
HiciZiEeA LRI EENEY, BURD I NS DEAIRERORV UIERET, BF
ICH B LAtk G & 28BN E & ORICIE BT SRR G 252135 <, W hd s
ZZRICER, ZTOMBUIBE - kRO - BANG - Btdd - ke - R - 7
B )a—aryy - BEA - SRR EOMEDEST, KIY Y a—IVAT
BHENTWV S, WEDREARBHICHONEDATH S, AEHMaEEZET
FUVEART, £ <3G w0, BICRBOTHs. AEEVWLIEAERZ 2
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L, A Z)vhA - Emfa - EaE EICZ L TWa,

A DE] OIEBICTEM T B ARSI > BIRE R L, AERO, KEaows
WaEZEGT, AEMEIAERNDSESTEDORRINEDOMMEZEDLDEEH-
T, NEBERPREARHATIHOENTVEEDOEH B, ARRKNEHLE, 0
fRRGHED L  EABRAE BRI 2 RS, EEHTANOE DR EMROMES
(0.2 X 0.03 mm) DFEFELLAL, TO—IEY ¥ a—IUfi kx> TSR
THoT, WA >F T 4T 0 v IiEEZRLTVS, TOMADEMTIETF
UUiGEALN, EHNTROLIDVENGOMBEL ST, WEADFEL EBICH
EICEOHEORMEMZ2Z T 2R L TW05, FAaEhos DRREGHD
%<, B - APIOANE E A ERRBAICE S T L BD N 2 ERE TH 2. MK
BoZ S ZPAEOMEAORSEMARENT, Fabliita Thofemiditb L <,
HEEOX S REANBERINIZEDTH LN EHNZV. CTORATOMAIXE
SOBEBFIEZ RS TOB D, B O/, Z ORI kkE A DMHEIRD %
ATHDOENTVEEDEH D, LHEOIIEMMEEA NG - kA - wkea - B
el ek sV a—a sy - GIMREOWBDERTHD, TOENCHE
£ - AEDR > KREFFEHDBEITD>EEL TV D, ThzY> TRz e HE
EARAKETHKENTHIRDEEL TV D, TOMIRIICE S A ERL, £k
COMARDIYIHFICE, GHACEITT 2 EEL - GEFICE, BAMNEGZ OO
MPNAEENTWT, SARURNERA - ARE EQWRNZENEIBRDRAZZ T
THREAMEMZZ T MR A T0 2, FENEROMR GRCIEflois) 1<
AoNnze01E, ANGHNHAEDOEDEANMODZVAEREEDOEDTH> T,
REOOAHGORENLZHEN, ZOo—MBidEEazREL, El—BEdmkkaicLt
LTW3, Ua—a7 Y Y THENHIEYDHSIRICEEL, BEZRo 772>
- MG - MO OBFIROM S R 5N S, FHEIEAMPIT - G - G E L
OMMAEFERD DI > TWC, ZOMICTE LTHERA LAY L ORI ELD
A - RBAREREALTERL TV S, BAEDHEAOMFTICUH SN
D, FZOHLEICH > TANADO—EIZRMEDOEDICED > TWVD, TOIRFIC
AENBZ—-HOEGICIE, EHEAO - GEPZRICVERL CHREEZET5E20%
BHoC, HHMEKBERD S PIFAE SIS L T IRED, BV TE 8
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TIBVTEELBHEENS, HFTRIRRICE V- EHEAL, TEMOEES
b 0T H2 T THIL, I3RS N7 ikle ARk i A BRI Bl 51
LTHY, TOEEMLEMNORHINERIEM O THITH>7e T LRI H
o {“ENMEMLLIO 6 DR ANAERE T, EAERREAZEL, WEALEMNE
FEALERDENIR, BEM/NRIEOE O A AR S Th-> T, WEAIL
ERZ3ZT T 5, HBRAEIEIL T O & O H) I 3L O X S o & 0
FABGENS T, WOANGOET 10 mm IO/ TREDF 5NEH, HIED
BEAEY Y2 —VAEMZZS, ENCZORZRDZTTHs, WHkEE
ALEHEALN, Xebeh bk LTRALEHEAZ EL T 2IRIKEL HEN
%o

WA S L URRE

RIS 5 45 & CHIERCE (3 ZE IR DIE S HIRERIC, NEWZHOERE L TERDN
T3, MIEAIEROE RO TEE, RETH D, FROIHEN - HREG
T—MIC@EMIiAZ BT 0L H %, HRHIEE 3B AED S @G TH
D, BRI > TREKIEAZ RICTUA ENT WS, MlEE I3 L R iEscaLF
MZZD, RFThk « JROICZEL, IREZETU TG L A5, KeRrEErEmc
KBEWIINCETF 2 G VUV RN - TV FATA b - BANG - WG - YR
£ BRI EMNR SN S, MU L IERCE L IZHMD AR L U TEBMHO A G0 Z
AR AT ICHR A 2 S - THRHT 5 2 AL, L LB & liffkes o &34
EHUE S - BRCAICRIEL TWE T L H D, HllE LIERtEDEAR, 2L
&2 DO—BIdREE E WV LIS IC R ot DL bh s,

IL 7. 2 BRREHDKBAEH

fEimpiasa

TER P A U R M BV TS 0 U, AR E L BICHERTITIHA L TV 5,
FOREDOTREY—TH->T, LA ZI® & LTHINRE - Bies - AN
AEDHEIDEEN, ZO5 BIEEMNREMIENTH S,

TErpifes 3R cd D, WICREZ L EMENZS > TEY, TORAEIE K
ICHHEBRMEE 2R Y T a T4 MEL, FOEMEeA SHIcERiEatEnT
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W5,

{ERd DOk R rh O MM AR (S O A I - AR - LEHNIEEE T
HoT, HITHWLUVIERERZS > T 5,

{ERPIRESIC R BAE, BEEOBODVEREZZL TS T EHE, TNHiE
—HIC PO B AT U TR Z/ R L TWA W, BEREOHDIEE ZICIXE M
DEAICKHLTHRTZCLEHD, HBEOISICAHAZEZRETZLEH
%o BEHEDEMIERNE « RIIAAL N« T T34 MxETHB, TNHLDOEHH,
BREOHIE I ERER 22 L <32 T0i, ZBIEMMREEE L —
FA b - BRER  YE HIRAR EDIRICEMANTED, ThEORIZ—ICEL
WIERMENE 2T TR0,

F AR ARG b oY RO EB XU HE-OMELE, HEEOKKE
ZRIEL, HAEFICEALTVS,

{ERPIRES D HERPICEHAL TV A Z LIFRBHOENT, SHICHERIIHRAD
AT RS> TV, (EMPIAEAEO ARG R ICIEAATH 2D, Ll
ORED KA ORI Z B ILIE, —BRP M Th2 LEALNT
[{\55119)0

{ERA PR A IS — RIS RO S A (AR - R - ARG - RO A A )
EWIEBIRIC S %, RO BB B TIE R E R LM O & A ST E 3
DRREES EWBIC K o TS %, ZOIIRIC I % WiE i O &Mk N70 ~80° E
FI2IEN70~80° W, HRHF70~80°NTH b, i Is1r 3 Wigmo Laik N65° E,
ERHIIE S RETDH 5,

LI O =]

WERCEIGTRIT BT /7 IS 83 L T B 8 ARGEICE R > T 3 WICHE L, GRHEE
MPAHIC B DT EAERFIC AL NS, IBHCEIE—MICHE S am A FEE L THIRIC
EHTNBT ENZVN, HIRODCTEEHD, GBI EIEREZSRD, £12
ERIBIEILERIC Ko THRE 3D, WRAZETZI LD D, BEETTL—
FA b - FiRA7E EDOHIRICERAN TN 5,

BARICADNBIERE X, HERZEBZICEHDO TV RINHASNIZNT, £<

#E19) I —EEZ oMl (1953) @ FNABFICDOWT, EEREZHE (MRS, Vol 1
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DHLEHET KNG LREWOHZE > THRLTED, TIKNAICEEOEMZEZ
HZTWiaw, AR Z 5 < SRR 258> 7RI W E ISR > TERES
MEERMICE S5 ENTZEDTH A,

fEiga - MRXEAE DSk

Bk « MRS O SR AR R SIS B TERPIRREEPICZN TN 1| 50
5N %, AIEOMEE 03 mN, HBEDEIE 2 mNNTHS, WINELRASER
ERZZITHE5T, 7774 FOIRICEHBINTWDS, ThbDENRDE AR
NHTHZH, BZ 5 AEHRNIBEHDOZNEIDIEEMBHTHA S,

IL. 8 #rEEOZIEH

COZEREREHEEESOIFICBENTEDDH TRV KBICEL L, FMOAG
GRS - fERPIREED EWEZ & o THREN S, LRGBS « ERT
A B PEZO U RIS oS - A0S - FgRs - S e F R
o IO~ WSIEOER G BB AN EN D D, TNEDEADFHO TR
—ETHEWVA, EMNIO°E, BR 30° NW £ 73 m NW-SE, ERHE s EETH
BEENZ,

COERAFISEEARO—ME LTHERTICHAL T2 HN 5, HERKKD
<, KHROEDLEDENZE>TVEALH S,

.o & # &

IL 9. 1 i o M E G

RMZRGERISZRIERZ5 > TW A5 0T, ZAIERMATNICEE LT (|
- WiEa L) BHLA TR, BHER SN2 MG ZERIEHN O D, Koz
BAEHDRICERENTZEDTH %,

R 28 Ca U X st o0 JE AR IS 72 & 1% NW-SE J5im (N75° W) DR T
2HUKIC N B, T OHEE MR IS BB ARKIFH AL S5t EDTH B A, AKX
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BT XROEHDN RSN, I WifE 2 B it O 15 B O 22 BB AR KEIC B0
5 EHATERWD, TOFMHEFHRE Lz, T OWifELIRE OIS TiZF O
M (ChFBHOAmME—RLTWB EBbnsh) ZRZ LA mEEL, sl
JHELTWS, T OMICIIFEROFERERICBERI N TOERWD, HEikmic
WEHEZEZLLBRICTZ2O0THMEEEALSNT, MEROGFEICIS EEDbN
%o IO REERERORMS, ZTORMERNLT S XS RERZE > THIEKX
FIZH 5N TV AROERER, 74D B IS 5 76 HUCZE T TSR R
BhEICH 7> TS B EENHZH, T OBEBIEHGIHETE LRV, COBEEOMH
B EDEEDZIC KB LD, WEICKSEDONHS N TR,

COHIKOWIBREEIC OV TIREENEH LT3 T L e, HEREMBEORGE
WEEE, FROKKE R E ORBIDHELIZEN LN L, BEICK > THLMIC
THILEDTERVHANZ L,

NS > TERE DR VS JE 72 I E 2 Wil i, JLEOIEK 1 m O
ZLDOEDTHD, TOWEIEHRIETMICE gL, RIS S Yz % CH)
KL - HEHILSRIEIC W22 5D L EbN, Whid B HE#EERICY B
EDTHZDM, HEROERMEIFERMH & DO ZAT LEEEDTIEERLS, AR
THIEOMUOE G L LITBEDERERZ S F b D TH2EEN TV, o>
Ulifll OS54 TERED DR AoNEWIEA TS, ARIFHIK TIXHIE XIS KT
LI TDERBIIELI R E>T05,

RV BCA T2 ELRD T B HEE A RIC IS, — I RG22 5D DD
ST, TOFREOFAPEER, EMAKEHOGNMNIHENE DL —BLTH
D, WHEDOERTIHEKTZ2EDERRINDZEDT, TONKEDEADKRHHIEZHE
ROZIERIEAOR TN THZ LBbN3, HIEKTHRONE LS, ot
HOBEOEMIEA LB RS ROFLTEIF e A LR SELENTE
59, KEARNEALICHAOSREIIEHEOAMZELAEZOE > R,
AEDEBIER 2 S & &8I, BEHISH > THHEZEUCTIREZRL TV
LEbNG,
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Il 9. 2 HAESROHEME

AR E ITHRFRE, BREMCBT % AR EDOMICIZE LOMSENERNH
D, BRFRIDEL & ABRMERMATT TSR L OVHIRZEH 22T TV 5, Thbb
ERICIANTHINVEZEZEZR L, ZROE L#ENEL T < O Filic /)y
PNTHED, TSICHRRFREMMAEL - TRAELO XS BB AR ZSE > TV
FETOR

MR RDMBEE

REEE PRIk E UCRMREIMEE 21PN 5. ZORiiinE s E-W
7 U ENE-WSW A HICE D, MAANFD > TRIERT %, K7/l ok —
IR DB TR KTH S,

BRADHIEE I KN H S L2 b d 28R - 2 RHC K > TRENDS &
I THb. TixbBIh 5 EI/ S— LR O F I RERIC, & HEbL O E I
FHEC, RO HA ISR OB AR, HRTRE T ORI S RETICH ST 5
(G 2 MBIHD . OGS, ZORRKHZIRE S 5 EHOERNI RV, #Eih
RSO RENHEROZ N ERRMAERL, FEROMEH &3 BIFA OIS IS
CEDTH->T, BRRFHZERMERGNCT TICHIET 25> /- L B2 BN %20,

Wi G 1 KBED BAORFICHIET ZWEICIE, HEOEm &IE S AT 7R iE
&, TOMOWES X URIIEEZY) 5 k8N D 5,

WA OWIEICIE, TOMBOEEDN SEBICIZDN SRV, FHERMERRTICR:
L& BZTEOE LWiE &, HERHEREOEBICBIE L CECTWE A B 5,
ERMERE R OB L TE U WEIC I, SH—RARICHT B 3 LOWENH
%o TrISIHE— 2 38 % Wi 3 S AT B EWIE CTH B ARl DR OWE &
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II. 9.3 HEROMEMIE
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(Abstract)

TOPOGRAPHY

This sheet-map area occupies the western part of the Waka-
yama Prefecture in the central part of Honshii. The Arita
river flowing from the east, runs through the middle part of
this area, and a narrow plain extends along this river. Under
this alluvial plain, the presence of fault nearly parallel to the
course of the river is presumed, and the rocks as well as the
structure in the areas to the north and the south of the river
are different with each other. The difference of the geology
characterizes the topographical features of the both areas, although
the topographical features in the both areas are of nearly old



stage in appearance. In the northern area, the mountain ridges
trend generally in the E-W direction —for example, the Nagamine
mountain range—, while in the southern area, mountains are dis-
sected and separated to many blocks. This complicated feature
in the southern area is caused by the block movements of the
earth crust. In the northern area, however, there are only a
few prominent faults and consequently, the arrangements of the
rocks are not severely disturbed.

GEOLOGY

The area of this sheet-map is located in the Outer Zone of
Southwest Japan, showing the characteristic zonal arrangement
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, namely, the
Mikabu tectonic line and the Butsuzo tectonic line respectively.

The Nagatoro terrain is composed mainly of the Nagatoro
metamorphic rocks and metamorphosed igneous rocks, the Chi-
chibu terrain is composed essentially of the Paleozoic over-
lain 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 Chichibu supergroup consists mainly of sandstone, slate,
chert and a few amount of fusulinid-bearing limestone. The
supergroup in the northern side of the Cretaceous area is assi-
gned to the Permian and subdivided into three divisions. Of
the lower division, its lower part is occupied by phyllitic rocks,
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and its middle part is interbedded with limestone containing
Pseudofusulina cfr. vulgaris and Schwagerina. Of the middle
division, the lower part is characterized by the predominance of
schalstein. Neoschwagerina cfr. craticulifera occurs in the lower
part and Yabeina cfr. katoi in the upper. In the upper division,
the basal part is represented by conglomerate, and the upper
part is composed chiefly of sandstone with a subordinate conglo-
merate. The pebbles of limestone in this conglomerate contain
Triticites, Schwagerina, Neoschwagerina, Yabeina and Lepido-
lina. Chronologically, the lower, middle and upper divisions are
referable to the Lower, Middle and Upper Permian respectively.



All these Permian strata are severely disturbed by isoclinal
folds and numerous faults, and incline steeply to the south.

The Paleozoic is squeezed out tectonically, and is now
recognized in some parts of the Cretaceous area. Excepting the
Gotlandian Halysites-bearing limestone, the geological age of
the Chichibu supergroup in these parts is not clear.

The Paleozoic in the south is composed mainly of sandstone
with a subordinate slate, and tilted steeply southwards.

2. Nagatoro Metamorphic Rocks —Metamorphic Facies of the

Paleozoic Formation

The Median Dislocation Line runs about 8km north of the
northern border of this sheet-map. The area between the Line
and the Arita river is the Nagatoro terrain including “ the
Sambagawa and Mikabu terrains ” used in former days and is
consisted mainly of the metamorphic facies of the Paleozoic
strata. The rocks occurring in the Nagatoro terrain of the area
mapped are black and green schists and phyllites derived from
argillaceous and pyroclastic rocks intercalating siliceous and
arenaceous rocks. Basic igneous rocks, such as metagabbro,
metadiabase, peridotite and serpentinite, are intruded into these
strata. Some of them include the schists and phyllites as xeno-
lithic layers or blocks ; nevertheless the rocks are somewhat
crystalline and partly schistose in structure. Consequently it
may probably be safely assumed that the intrusion of these
rocks was after or during the metamorphism of the country
rocks.

The kinds of the metamorphic rocks are somewhat different
from the north to the south in this terrain. In the northern
part, the rocks are chiefly green and black schists, intercalating
thin layers of schistose sandstone and quartz schists.

The green schists include actinolite-epidote-albite schist,



epidote-chlorite-calcite schist and epidote-amphibole-albite schist.
Blacks schists consist chiefly of graphite-sericite-quartz schist
having albite, chlorite and calcite as sub-constituents. Schistose
sandstone is composed of quartz, albite, carbonaceous material,
sericite and a little chlorite, calcite and leucoxene, but quartz,
plagioclase, common augite, zircon and sphene are scattered
as relict minerals. Quartz schists consist chiefly of sericite and
quartz, containing apatite, chlorite, epidote, hematite, piedmontite,
garnet and glaucophane as minor constituents. The characters
of the rocks occured in the middle part are similar to the schists
above mentioned, but the metamorphic grade is lower in general.
Main members are black phyllites and green semischists (schistose
schalstein), intercalating the green schists, black schists, quartz
schists and thin layers of crystalline limestone. The strikes of
the rocks are almost E-W direction, the dips being to the south
in the northern part and to the north in the southern part. In
Okinoshima, a thin layer of piedmontite-quartz schist is observed.
In this rock, recrystallization proceeds not so far, but minute
crystals of piedmontite are arranged in bands, and the quartz
crystals show a strong orientation of c-axes. The southern part
(southern part of Shimozu-machi) is occupied by green semischists
(schistose schalstein) intercalating a little quantity of black phyl-
lites and quartzites. The original rock of the semischists is
assumed mainly to be vitritic tuff. In some parts of them, the
texture of vitritic tuff is left as relicts. Greyish angular xenoliths
are often included in the green semischists, and show the chara-
cters of basaltic rocks. The black phyllites and quartzites (partly
quartz schists) are similar in their character to the rocks of
middle part. In this area the strikes of the rocks are also E-W,
and the dips are to the north.

The structure of the Nagatoro terrain remained obscure,
because the original structures of the parent rocks are almost
wholy concealed by the regional metamorphism. (e.g. the diffe-



rence between the metamorphic facies of the Paleozoic tuffs
and the schistose parts of the basic intrusives is often difficult
to recognize.)

3. Unknown Mesozoic

The Shimanto supergroup is represented by a thick series of
alternating sandstone and divided into the Ishigaki, Yura and
Terazoma formations in ascending order. Sandstone dominates
rather in the Terazoma formation, and shale is abundant rather
in the Yura formation, that contains reef limestone yielding
corals, stromatoporoids and calcareous algae. The Yura forma-
tion is probably referable to the upper Jurassic and the Terazoma
formation to the lower Cretaceous. The strata are usually over-
turned to the north.

4, Cretaceous

The stratigraphic sequence of the Cretaceous formation is as
shown in Table 2.

Ryoseki group Its rock-facies is variable from north to south.

The northern facies, Yuasa formation covers the Paleozoic
Chichibu supergroup with angular unconformity. The formation
is a brackish deposits, begining with basal ill-sorted conglomerate
followed by an alternation of dark green sandstone and shale,
containing plant remains and shell assemblage. The fossil shells
are Polymesoda shiroiensis, Corbicula sanchuensis and Ostrea
(Crassostrea) yoshimoensis, and represent the so-called Ryoseki
fauna. The plant fossils are Onychiopsis elongata, Cladophlebis
exilifomis, Nilssonia Schaumburgensis and Zamiophyllum Buchi-
anum, and belong to the elements of the so-called Ryoseki flora.
The thickness of the northern facies is about 100 meters.

The southern facies, Kitadani formation is marine sediments
consisting of shale accompanied by bluish gray sandstone in the



Table 2 Cretaceous formations in the Yuasa
district and Aritagawa Valley
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lowest part, and is more roan 150 meters thick. Marine shells
are found sporadically in shale.

Lower Monobegawa subgroup This is called the Arita forma-
tion. It is underlain conformably by the Rydseki group, and
composed mainly of shale accompanied by subordinate sandstone.
The thickness is 150 to 200 meters. The rock-facies shows some
lateral changes on its northern and southern extension.

The northern facies begins with ill-sorted conglomerate and
grades through bluish, massive and muddy sandstone, into shale
showing frequently bluish in colour. The sandstone is rich in



neritic shells, ammonites and echinoids. The shale contains
thin-shelled bivalves, ammonites and echinoids sporadically. Plant
remains are found rarely in several horizons. The shells are
Trigonia pociliformis, T. hokkaidoana, T. kikuchiana and so
forth, and the ammonites are Shasticrioceras nipponicum,
Heteroceras, Hamulina and Barremites cfr. pseudodifficils, and the
echinoids are Washitaster and Enallaster. The fauna represents
the so called Monobegawa fauna, and the ammonites indicate the
Barremina age.

The southern facies is composed of chiefly black shale bearing
well defined bedded sandstone in the lower part and reef lime-
stone in the upper. Inoceramus and thin-shelled bivalves occur
sporadically in shale, and corals and stromatoporoids are present
abundantly in some parts of limestone.

Upper Monobegawa subgroup  The subgroup overlies the
Arita formation with a disconformity suggesting short erosion
interval. It is about 450 meter thick, and begins with basal
conglomerate, which, in turn, is succeeded by sandstone and
superjacent shale in twice thick repetition. It shows lateral change
in its rock-facies and biofacies, and is divided into the brackish
Nishihiro formation in the north and west, and the marine Izeki
formation in the south and east.

The Nishihiro formation is characterized by the predominance
of white quartzose and arkose sandstone and feldspathic shale.
Brackish shell beds and plant beds are interbedded. The shell
beds contain some of the so-called Rydseki fauna such as Polyme-
soda shiroiensis and Gervillia shinanoensis, and plant remains
belong to the elements of the so-called Ryodseki flora. The upper
part of the formation is locally represented by neritic facies with
Trigonia pociliformis and T. kikuchiana.

In the Izeki formation, compared with the Nishihiro forma-
tion, stratification is well developed and sandstone is bluish gray,
being classified as graywacke, and the source material of the



coarse-grained sediments consists chiefly of sedimentary rocks.
Fragments of Inoceramus and echinoid are only found sporadic-
ally in shale.

Sotoizumi group This probably covers the lower Cretaceous
with a disconformity. The lower and upper parts are rather
rich in fine clastic material.

The Gyliakian Kanaya formation crops out in a small area.
It consists mainly of greenish gray sandstone intercalating sandy
shale, and is more than 100 meters in thickness. Fossil found
are only fragments of Inoceramus in shale. It is known that
Romaniceras indicating the upper Gyliakian age is yielded from
the formation. The Kamimatsubara formation, the southern
equivalent of the Kanaya formation, probably overlies the Izeki
formation with disconformity. The basal part is occupied by
conglomerate. Grayish white sandstone is dominant on the lower
part and shale on the upper part. This formation is about
400 meters thick.

The lower Urakawan Goryd formation lies conformably on
the Kanaya formation, and is nearly 400 meters thick. In the
formation, stratification is well developed, and bluish gray or
graysh white, coarse-to medium-grained sandstone interbedded
with shale predominates. A boulder-bearing conglomerate is
locally found in the lowest part. The middle part is occupied
by a thick fossiliferous shale containing molluscs such as Inoce-
ramus uwajimensis, | (Sergigia) akamatsui and Polyptychoceras.
The Matsubara formation is equivalent to the Goryd formation in
the southern part, and covers the Kamimatsubara formation with a
disconformity of short erosion interval. It is not less than 250
meters thick and is composed mainly of the same rock-facies as
those of the Goryd formation, but almost free of the thick
shale in the middle part. Inoceramus cfr. uwajimensis and I.
(Sergipia) akamatsui are known to be found.

The Futakawa formation in the present area is equivalent to



10

the lower part of the Futakawa formation proper in the east
neighbouring map, and is in a conformable relation to the Goryd
and Matsubara formations. It is more than 300 meters thick, and
is composed chiefly of fossiliferous shale. The fossil remains are
Inoceramus cfr. ezoensis, I. cfr. naumanni and Polyptychoceras.
The Toyajo formation in the area is comparable to the lower
part of the Toyajo formation, delineated in the east neighbouring
map, and is characterized by fine sandy siltstone, massive
and gray in colour, but turning yellowish and crumbling in an
onion-structure by weathering. The strata are noduliferous and
known by the presence of Gaudryceras tenuiliratum and Hauer-
iceras gardeni. Choronologically the Futakawa formation is
referable to the upper Urakawan series and the Toyajo formation
probably to the same series, too.

A significant tectonic difference is recognized between the
Cretaceous and the Paleozoic. The Cretaceous rocks form a
synclinorium structure caused by a intensive tectonic movement
of early Tertiary. The synclinorium structure is much disturbed
by minor foldings and numerous faults. The axial plane of
folding, as a rule, inclines steeply to the south, and also the
strata are frequently overturned. The strike of faults varies from
E-W or N-S, NE-SW to NW-SE. Those of E-W direction are
usually thrusts.

5. Quaternary

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

Recent deposit comprises alluvium and dune sand.

6. Igneous Rocks

Basic igneous rocks distributed in the area to north of the Arita
river
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Amphibolite seems to have been appeared as a facies of the
basic igneous rocks at the duration of the metamorphism, which
changed the Paleozoic strata to phyllites and schists. So, at many
places, the amphibolite is accompanied by metagabbro and meta-
diabase, but its relation is uncertain. The amphibolite is massive
and partly schistose and dark green in colour. Albitization
appears in some parts and shows somewhat soda-bearing character
in mineral. The constituents of the amphibolite are hornblende,
epidote, chlorite, common augite, acgirine-augite, albite, glauco-
phane, leucoxene. Hornblende is mostly pale green, but partly
bluish in colour.

Metadiabase and metagabbro At the time of the same metamor-
phism, gabbro and diabase have been changed to metagabbro and
metadiabase. In general, they are pyroxene metagabbro and meta-
diabase. Their constituents are pyroxene, zoisite, actinolite, chlo-
rite, serpentine and sphene. Primary plagioclase is hardly found.
Besides, the presence of some soda-bearing silicates, such as glauco-
phane, aegirine-augite, attract special attention. Some of the meta-
gabbro and metadiabase are cut by the network veins of albite
and quartz, and are changed by albitization to dioritic rocks in
appearance, and partly have stilpnomelane crystals.

Peridotite and serpentinite crop out chiefly in the central part of
this area as many small masses. They occur in an intimate
relation to the metagabbro and metadiabase. Peridotite is al-
ways massive in appearance, but the serpentinite is partly schi-
stose and talcose.

Igneous rocks on the southern side of the Arita river

Granodiorites comprise crushed granodiorite, quartz diorite,
diorite and so forth, of which the first is dominant. These are squ-
eezed out in the Cretaceous area. The age of intrusion is pre-
sumed to be post early Permian and pre-late middle Triassic.

Serpentinites occured in the Cretaceous area are squeezed out
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by the orogenic movements, and found frequently in the Paleo-
zoic area.

Dyke rocks of diabase and dolerite are intruded into the
granodiorites.

7. Metamorphic Rocks on the Southern Side of the Arita River

These metamorphic rocks are squeezed out by the orogenic
movement, and now appears in the Cretaceous area composed of
green schists, gneisses and so forth.

ECONOMIC GEOLOGY

Quartzose sandstone of the Cretaceous Nishihiro formation in
the southwest of Yuasa is quarried on a small scale for the use
of pottery.

Quartzite and quartz schist croping out in Hata, Shimozu-
machi are quarried for the ceramic use on a small scale.

Graphite sericite schist in Shimizu, Kainan City is supplied for
the cement material used by local factory.

A cold spring is present at Otani, Tazono-mura, Kaiso district,
and is utilized for mineral bath.
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