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SHROTF ¢ — DR, EARBICAS TRV EOCHETRT. LEAo T, FREIE R osRiRE
JE, bR G HIERED FEENRET 228225, WolE D, G H)IEEE o L
ENRT 57U v v a OB L )IE (FE, 1961 ; f BMIEHIRONIEE 4 5 T) R0, 1RIERCHALHE
& - Sba BV NEICEDTFMSREHCREINS. FTHE - EBNKIEH RO EERE
HEBIOFHAAARBEZET) LT HIEEo ESICR L, 2o OME TIImENFE-—E L, £
BB AFELTLEDOTENTHY, BHTLHS. 728, Ba)lBICEEICERE AL
BEREAEL T 5.

FTEE - FERNEHROMIE (EERICEAICER D), BIOMEBREHIRO SR - Al i
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CREED TR A RIS 0469 2) 1dEE LCRBEENDGR S, Zivb OHE I 3 % H o4t

FgmifE, 4 72bb BRI H)IEREO FEE2RET 5. WodkEici, BEEEIafk: LThThrTi
HHNN, VuilEiE [HARTIED T LY Z < DFUEICEIE L T 5. EEIUT ) @R L iI3E
BRI O - (LdbmifE TRE S, EICET.

m 2. 1 #HHESG+IIEE

ER )BT, 2o BRI 2NRILAE T, EeE B R L OEBRBALRIC, 45T
O3AS 2. T R oD H Y 5 ) R BRI S B e th A o Vg TRE S, LSO -
FAZOFGEE B L ORI OFH 2 KB b ZUdg 3 5.

72k, UHPEER BRSNS IO T, &Sl E G O/ NSIZEHE 3 D RV E Ve b IR LR 2 RISy &
LTS, ZoHERE, 0L L CEHT D72 DICEMARFTBE O TROWA, HF0 - MEERINLE -
AR s LTHEN G PO —B LR InD.

m 2. 1. 1 REE?

AR 137 B MR AL v 70> & AL DS AR IR MBI 2 20 ) CRRI IS A3 5 28, AR IE I T
AR EREFIFTH ST SR TR, EEITR R EET E TS O R ER IR M L <BEHIL T
Wb, RBIIWEBLIORESE» O 5. AL A T2 L7ZRY TIE, &FE LTREDITRTR
EHEIDBEBR LTS, ABITEEBREMICET R CiEEM L, FABU, U, 3EEIC

mEhb.

U, BB BHICESEIRE (L CIEED 2 672 0, SR PR & 28 o S e 12 HE 2 1 5

U8B WEZELTD. BEIESOIRTHEMN, L& L0 -IMOEIITHEL, —icP
2RO LRI CH Y, BORICHKLE 72 5. BT E RS EARIREOREES b s, BEHE%
RYRE T, HBOR EIICERRREL TV D, BETSOIERME THD. ARED/NL R
BEANERICHZ NS, ZObOEES2mNsh, ERSmNI T, BERIERE OBERMARIER %
I, AN EALTNS. EEIF00mEL ETH 5.

U B EEERS (502 EWE) CREESN, WHEBSEALBZME, 2 < kb
HEEEEA TS, S 5mOMIN < KE L7 IK AR E BROLND. THIEEE T T
ZEOKUTTZALVBEOMEA - A% - BERNLRD. JESEF300mEL ETHS.

m 2. 1. 2 F&EE

AR, 18 E R IR O FERRE & G T HE B R HUk O BB & 7243 D Al B ORI & (5 D e 3 &
PR O VEHEA I T 5. 2 2T, KBRICA T L gHEEZ 2 LT D, S HIcduiohg
BHIZ b &</ NMEIC AT 5. B RS L O REER (FEEITANa—ETREAE) 12X
SHEHLTWD., AFITEERLE LTHAEICER, FRIZTAHTH D23, BEEIEIES, 200mLl LicEd
%. KRBIEEMELE, FTEPBN,-NgD 6 EBICXs S GEIM), NEEIIhofEs baii->Th

2) ZOHfEAIIALT BTN O B RER R O 4 BRI b & 5<
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BIZIRBEENO D,

PR IS ICE TR TR TWD. L L, FEEOWE ISR OREE L H DA, FRIO Z
ENEL, WolE ) WIEBORE ITHIKIZ2 W LRI TH 523, To LAMRIOZEN L. S 51T, Mk
B D WVITHIEE OWE IR K S IREIC LV 260D,

N, B8 & L TEERERSIOWE SRR LEN GRS, BEIXSD D Wk, —HHE CTh
D, MLTHIRTH DA, L& EX0.3-3mOESIZAEL (FI0X), HbEHEERT. REWSAT
X, HEOR EICE 2 EEXEEPFKEL, Floa A L— MERLROLND. WHEITE X EERE
RIRERE % 2 < B ATV B, REE P IO H—HHR S 13— PSS £ 5. Aok, L2AEZA
WCHRIRS RSO D, AEEOREII1T0m LTHS.

N BB BbIcEEEIS (LIZUTERDE) 726720, RO, H250IE1-3mOJE S ITHE
T h—ARLI S I B CUEE S DIV SRS R B 2 D30It 5. AT LIX LTS L <P L
TW5. —HBICIBIRBTENERIET 5. AT ISR OREENEMEZR 7201, R SIEH L TRNMA
L H300mEL EEHEESND.

N & JLRIEERE & aBbETs (EAE) EAENLRY, MHEOLFREE LY LES
ThD. WAETHEL TR, —HHRLCTh 225, SRIRIE ITE ORI T, MIEE LY, JEERRE
BRI ENRH D, JESIT00mMU ETH .

NLEBE B biCleaBbmales/EalE L WEREA LR, B EmEc, HFEIFRICERL T
5. HAEERE (BRURERDE) OEEOLFEL, AEOK EERomIEEERE» R 5.
WHEEREITIRO Z &b HiuE, 0.3-3mOESICHETLIZ L bh D, AEWE (L& LERbEa
EWEITRT) OB T L0 HE LY b OAEAICHOND Z LB TH S, EEx 7
FHOEL R —HRL, AL CH Y, S BITHLINDE CITIICIEYE & 722, RERE CIEHE O
B EMicE S EEERNIIBEZELTCND. EIEINRVIBE L o TV DEAEN DR, 1k
BAE (RSHm-10m) A7 o 7MfEilE (E32-3m) AL EBVROOLND. EI1ImASD
< BRI L2 IROEEE ECA DS O SAUSEHET 5. ME 0B M 72912, BEIZH O TROND 7R
< & H00MERE LRI S5,

NsH#E £& L THAEEREWEREERENGRS. WaEERBIINBEDO S DIZHATIHRD =
EVZ. WEIIHP—RLT, R E ey, EMEEE TR Y, L X CXRERFEICET. RS
HEAETHY, —RICEHWE THD. —HICHIRIRGESEIAET 5. ESII800mLl ETh 5.

NeiBB WEERELWHRAREABE EET 5. WHERILSOIIIRT, Wk, —HFHRIE 7213
BT, LXICH—EEETe. Lo, NEELE bdoC, AME CIEmA = LIE L0, 2-3m
DESITAEE L, FEHORE LA LITREOHAE WENEE LY bES) R Lxhohn
5. BEITEEETHY, LIFUITEMRDE CHL. AT 7 HHIECHIREGEN L EEFDH
N5, KEEOESIF00mLL ETH 5.

m 2. 1. 3 WERE
B3 BB AL TG EE O 7 # PR A S A 5. AL E0E & AT B X ORI oA [
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10K VEIEREN TS ORISR S e R

LB TR SN, AERIORAEEE 2 LS. SR NTRREE G S RINT K IR R 5 AL H A
Y (0

AEITEE L THEREERES LOWERERE LY, EAEEMDERSEEZ LY, 61w
HIE TS B ISIICE  FET . WSEIEITRRIR O LKL, — IR TH Y, —RICHLRTH
D, AT CTHEMEN EICHAEL T DL TR - ERRITE IR O 72 DICARIT, ES1E700m
ETHD.

M 2. 1. 4 FARKKE

A 138 B AL U O AT A 2 REHHC AT 5. AUl KOS O F g & (W E Tl
I, BEE MU OREIEEZ R, e L O3tERi oSS L T D BERT
2 RFHITE L ORRRIC & < ST 5.

AETEABRS - BREBOWERSEAEE IOEAE - WAENENOEENLRY, Zhbik
BIZIZIERICCTHDH. ABO FE (MR TR U7z i@ LU Kk o KE 30 Aid5) Tk BEickh
NTHENRZVD. TR - ERIZWTRbBIEINT, 000mEl LRI 2EFT 5. ERE L TiEiE—
MAZBLR, R T, L& EEMRIR VLKL E 22D, Fl BV RAER (By PORE X105
cm-30cm) Z Y. WETREE AE R OIS I b ENCRREE (Y FOEZ1E10-20cm) 2RO H
5. WHBERTWEITEMLRT I ENEL, IS LR UTERDE TH S, KB LMo E
JEILE & CEEE LD, COROBERE T LR (FIUCKREER) DI A & 7,
EIRARRT, EEITHOICIRRVUIBEIE L 20, JEEFRREICE R, SHICATZ VT R—LEE
o, ORI RBEBOREIITI2mTH L. BREE LTITF v — b - W DIENITIRBUE BEIKE -
BEMA RS « A E—RERERKE DRSO bNDG. FROBEW LT T Y E—EH A N RS
N5, JESEMOMIIESECA T I HEGIEN & 2 A L ZAIFET D, ESIEmOEEREEIK A

B

R
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RESKIMOEIKE IR BIT S END. BUREIFE T CIIN 7 2B T, HFLLIZEOKUT T X, 4
BEOMEA - ARBLOHMEORENNLRD.

ARSI E M 23\ CTAER{EST O Terebellina shikokuensis Katto OEHBSHILA TS (H
B, 1977c). S BT, ETREEOIEEN D FiLo B ifbansrniZshi-.

Amphipyndax enesseffi FOREMAN

Cryptamphorella cf. sphaerica (WHITE)

Dictyomitra duodecimcostata (SQUINABOL)

Patellua planoconvexa (PESSAGNO)

Phascliforma sp.

Spongurus? sp.

Theocapsa sp.

m 2. 2 Lt#HEFHIER

PO G )RR, R A R 0 H U G R Ao A M 1 & A B AR R LS K 0 A
<AL TS, I HIEREO TSR O 2280 HRgdb e 38 (REHAD) ICRy S
5. AuslosEnE - o PR ER LU OFRE TREFESH, BHICRES»LRY, HAEE
3,400mEk BICiET 5. FBRO LSRR LodtE cRESh, BEICES, BAERBEIX
2,500mA ETH S, LERIUT )RR PRI s 8 LA Aok o

WOOBITIZ LT LIEZ — X A MEBREET S, WolEH, WEomMIcS w2 TAE T, M
WBIZHARTE =& MAOFEN X DO TEL 2D, E72IREHRD LD 0IERT, Lrbil
W & Bl THWRES (v M) BUIRUIREET . wRBOMIC /T 2 A HEIE, S
b, WODRE L HBRICRAe Y, BABICEELS . £, ARSI IS THOWREE Lk
) BEVELSHKEL, FEERIEHIEROIZ N P RIRHIRNIC S W THELE (Dl b —
WIXT7 T 7 v a—EHA ME) DIV ELORBYECHET S, S5, ARSI LA IIHE0RE X v
HHHEIZ LY ZLBNEIN TN, BRETIEA /BT DART BT A MR TERBIZZ N
N, THBTIEA /BT LZADIFINIEEDT VBT A FRDRNLTHEHNLTBY, LrbT T
A N TIEHBOBEENE T EEFHOLONRAE > TEHMLTEY, &<I2Baculites WEELTEHEEN
TWAHZENdD. LLEO XS B baOFERIE, 7o & 2 IFAFMHMIR O BHRIZH B 58 m 5 LT
b, TATEPHELEIC LR T R D S HER L Z L 2R T 5 CThAH D

PLEIGERARZZ &0 B bnd £ o1, HHaIEHNT &0 SO HERIEAS, b SEE~A2yo THal - ift -
FHREONEIZ LV E LS HKETH LIRS, ZHUCEEL T, MEmEwEZHER LM 5m (32e L
CIRETE) \CHSRT 2 FAAGLE TR R CHER & RFEICB L, PR - AR E CEAbm & SR/t
FHEMNERSND (AP, 1977). B 512, BHEHICIZACORDIE L L 0 %O PltE, B oA TE
KB &V OB Z R L, PHEIEIPHRNZRHERHZ S L TSV LS. Uk enb
R OHER T 07 < L b —RENIE, A R &3, FEAMERYT (BE S ) AfF
TELTZ RN B 2 HD . ol g SHHE T, WS~ TS O R L, BLEEAHID
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K7po TV ZOXR D RGZRIE, W IR U CHURIE ) 2 HERE L 72 BliE (RIBTE) AR5
AP BIEFML TS, AL SR LIFPHBICOVWTHIEfEND. 61, LAbBICEY
B il A D WA, TSI ) E R o W - R IS OV T LR TH S,

m 2. 2. 1 HIE

KJg 13m0 PR IR 3o T i AL ER O30 AT & Al LA 12T T T 5. s
HEREOFRIER S o & IR i L, ALk & 54 )18 (FUEE, 1961, 1969 ; i it
T 5), BOPAE L LAEE, 3 L ORI ORREE & WE T S, AR 1R - 1Ak
EZFA L, KEL AL LIUTHDNo TLABRSAT 5. — AT FEHLAST 2> B BELIT S K 7
OUBEZ T T, EEEITRHOLEOWERERLICESBEHL TS, RBITTETERBICEAICEHZRY,
el LTREAICED. ERIIBE SR, FERIEIES, 200-3,400mEl L Th 5. AJFITEMH
b, FTREABI, I D 6 FBICK Ay S GBI . J, @A e b RIS E 7, 3, + JaWiEBJE I
FBB LS THE DL, I+ Iy + Iy = Iy + I BHBE CTIZHD S A~ > THHAEDOENA L, I,
HE TIEWEORE LA L, Js. Iy« 5 HE TIIEROHEED R< o T RAEMLAIX
Ji. LTEEN S HNEIN TN D.

J,EE EEERE (hoBEH LY HED - iE - DEREELR - BERAEEB TN TR
JBORZHEENH /25, BABRETERNEO Z LS. EIERIE, BHIZHR, FhiThr23,
LEUEHRLERY, L EITIX0. 2-3mDJE SITHE L TEERRORLE 2R L, HOWVITRRER (&
v FOE S L 21F10-15cm) b b, ELMBEEOZL L H L. WETREHARE (Bl12K) 2T
WaEciE, VIR UIEEER A I REL, B VRbEmAeRT. JEI3-10mDR—IK A @k
JRAER 1720 L 2BHEIIE S END. BREIEE R CIEA T AE T, ELLEZEOKUTT A LADED
RBHER - 10 - BERNLRY, BRETHS. S5, BEI2mOBENARIE FTHICHET 5. =
DL OITIKFET, WENSOIWETHHA, LIEUIEDRVIREZH, BT PEERO M—illify
BT, RELHOND. BREICITE - Fry— b (LI - Milics - RIS - fBfis - 7774
N - TRECHES - RERTECHECE - BEANAT A VA NS - BERIE - AEERD 5. il
BT K BT OMERICE T 2 RSB O I (Z&200mdHE D) IC2WT, BT & BB LHER 2
EOHEFE EOREA A (1971) 1L THELIFEIM SN TV D (Hl2E gidd, 8 LIROEICH
72%). AHEOE S ZT00mE ETH S.

J, BB O LR % 5 2 RIS OJEL 213, /A sk oo S RETIE70m, JECI340-50mTH %
25, PEHECIE20-30mIC AT D, Z o0 LEROBYEITE S ANSHB R W LI L 7> TV DA, 2D
&0 BN, AESE NELOBES & RARICHGARTR LA I AW E S e h o To. WiRiRETE 8
14[K) DOATHIE O H—BEESIC BN T L 2 A EZAICHFEL, B 4mElTh 2%, HaHscixl0
MIZET 2 b ORH LD, SAHIEOVEEH TITHEBIZE R TRAEN LD K<HEEL TS, EX
0.5-1. 5MOEEEIREN T < FAUTHANTEINS.

*Nﬁﬁ%ﬁ%ﬁﬁ £ ¥ Inoceramus (Endocostea) balticus toyajoanus NAGAO et MATsumoTo 33 & TN Inocerar
mus sp. AT 5 (Nacal et d., 1962). X HIZ, K& CIL, Ik L AJE % 723 i H O Tl Torlessia
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F12K BENEI EE OWETREEAIE  Wonnr KigAL v

I3 WeRJEI EE OR AR TS DAL D RIASTERD S0 ny K sk i

3) BEIRESNDRZHEIMLY v IR () BEEO 1FTH L. 20 OILEB IR A HERT (ripple-drift cross-stratification)
F BT AR AR A HERT (climbing smallscale cross-stratification) & #7¢ &% (W, 1971).
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F1AK WEOJEI B ORIEIRATE  sonnri A mi s

£ 7213 Terebellina ICESELT 28 EA (81 smmsgk, & &S#kem) RO RnbLFrNEERS (81
Bk, 3, 4).

J, 8B BOICHABEEAMERE (LIZUTEHEA LR »oky, WEEEREALECHARE
DEJEZMS . WHEZ R TWEIOEE & EERLEPRERNR L HEZEL TV D, IMUIEORZER
HbENIRDOOND. SRR—EWEER IO TN THLIMMRIEL, EI1. 6mo 3 AHEEH ORI S
H1EAOND. BUCEIFE T TIIN T 2AE T, FLLEROKILF T A, DEOREAL L OMED
AT BERNGRY, BERECTHD. BREAES LI LIEEFEET 2. JES0.3-1. smOEHIEE N
BIBHEICHAET 5. JRRIPEIEREIE, A HURGES TIE30-4omoE s & b 5, drhideuy UHRL (Ehsy
HICHHLRL) T D23, PEECIZI0EMUL FOESIIHL, ThiZen Lthis 25, 512, AE
ERE L TIEIFAE L 0 STEHOGT TREEN LY L<KRELTND. JES1I300-400 mTH 5.

AEBNHET Dm E LCE, Frd X 27 H D08 Nacarl et a. (1962), MATsumoto and HIRATA
(1969), Nopba (1974), HH (1977) (k- THE SN TN D.

—ARRAETFERL  Inoceramus (Cordiceramus) yuasai NoDA
I. (Endocostea) balticus BoHm (s.1.)
I. (Sphenoceramus) schmidti MicHAEL
Diplomoceras? sp.
Polyptychoceras sp.
Maorites sp.
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Hemiaster? sp.
—ARRAITZSR Inoceramus (Cordiceramus) yuasai NobA

JBE Wi - leAB LR EIREERE - FOAEIERTWEIRE OIRB OGN LY, WA TEA T
HIBOREEES. TIRE ERICIIEZ50-80mOEEERH Y, L e ITREEN LI FEL
TWA. WAL THIR T, — M & 720, 529 ki, —TITHbiTh Y, RERMEEL S
AL, WRREABNEEBVEDOLND. SOICESI-1. 5mOBFKAEET RS 2 LAl < kg L
FEEEEENENEL TV A, KB EROWEER (80m) X, EH~Mho TREENAREL
W OIE S LRENEAD U, JEEDIXIHNEL 25 K01, LMt =4, Wia/EE
1%, TR - EROBOIERIE LT, JEE10-40mD b D23 5534 s o BUE CIIATE i bEHEL, £
TR IRE T H B ILPEER I IR E L7 n0d, B CIEE 2A L 2 AR bd. WaIEREILEmIZEs
WT L& E&E0.3-3mICalET 2 £ 512785, JEEIE300-400mTdH %

LB F & LB L EE L EEEERDERAERENORY, WHIRAERE (Bah
DT ENZ) CHAEORES LOWERE D . AEEO_LIIIE S50milk OmbERE T ko
od. WREABNOMIEACHEET S, B0, 5-2mOEERENEEHEICRD b, syAh ik
DHFFBIZIVTHAR, ok, —HHAIOWEIREAIEE L, WEECIIEERITSD O Wk, —Eh:
T, LiFLiF10-%K10cmE/2iF1-2micpiE L, B I<CHREL, L &bz sy, &6
2, WETREREERIIET LY EHEOFICELVZ<RBHLNE. EXI600mTHS.

JHE FAEEMMEIRE L EE L, DEEE, REKDOWSIREIEARE AR DT E &
DL WEITRICTRL, LT, EATIZI,EEOSRS L Y bR TS, Ao eI
THEA T EORIME L, EWEERIEEMICS O THIRE B9 523, FEETIE0. 1-1mDJEXIZ
BELCEY, SHICREHEEZLDRILTHLZ ER® 5. JES ImAith OERE S 0 AHE g O bk
FINEBICIES £, WG ERICERE T 2 IK—IK At LEIKGEOM < g LT B A X, i T
1377 AE—fERET, ZROKINT T A LDROBEA - BHEKK - A%, MEORER - 20
EEAERBRENSRY, TAYA NETHD. WREGENRE AL AR LND. JEX0.5-1m
OHBEIANEIHAET S, EZIFX700mLl ETH 5.

Jo 8B EEREHEOLI AT 5. BHICHEERE (LIXUITHEENE) B L oaabo
BOREBN G0, WiEN’HEELY BESTHL. SR (—HE) BaREE SR EE %
5. FEEEIESLR PRz LRI SRR (JE&50m) ThHEY bs. AEBIZIEI gk~ T
ENEL 0D, JREII600mEL ETH B,

m 2. 2. 2 $FHE

A IEAE BREHISAL AGRIZ 3T, #Elh L7203 & i s o) i i i 5. ALz 5344
% [FJERLOWGDIE & TALOE 2 )1 g CRIXINE I @ U 7e ) 36 JOBENC 53469~ 2 [RE AL oA g -
TALOTRHESE L Wi CRIS N, I OIEREHOTANREE HWETHET 5. I 0 T4 AT X g Hisg
IDNF TR FIEL, Tﬁ%rPEtmfé‘ZV\iT“zﬂ;%Jlli/n‘b\%Tﬁ%ﬁi‘%ﬁ—%@iﬂﬁ%ﬁc:ct<%tlj LTWa. 4
e L TRESICET. SLROMONIEES GV bE) BDUIRLIEREL, FEEEIES ICERN
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ELWEEZHOD bOBDRVEE, BioaRMBLFETTHY, I - Bl mECHIEOETERE &1
KSR CTHD. FRIIAIHTH D, 15 EXMELCORAREEIL2, 000mLl LTh D, HiE
IEAHIRIZ BT B R Y TIEH L, AL BNk -Nk, D 4 EBICKSEND (F15[). Nk, « Nk 5 il
B ICIINK, « Nk WERE IS~ TIE A Z <, N EVE 2SR bARRRIC B T, KUEMLAHNK, -
NK B EEN D HRNTES TN D,

Nk 8B EEABLOWEENENDERENGRY, MEPEZEELIV LR VESBTHD. WETR
ERAFOHER (WTNbS00RERD) OREBEMNS. AREO LRICIIWEERAHY, Zo
HOIFBLIRZ2 L0, 1-ImDIESITHRE L, Hhi— ki T, 108m-10mDE S % &>, JEEA Tt
Weov MEIRW UME 2V ME & BUEETRE GROrICIEEME) LML, T<DED

SEAE-5H

»
[
1

Nk2

500m

215 BHAE - WIERERE NK;---NEy: RHE RS9 RcRAT
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TV RETRW LIy NEMRIIDE BRI A O D . IKAEGAIRED Z/MSWL Y ABRNTEL, &

CAREHR OB L > TOT NP L bEEN, —HO O LREEMLANLNIZSND.
A O ERRLSMIAFAET W R ITHRI 720 UKL T, SRRO Z L 32, iRIRAEN & & 59
RBOLND. JESFT400mLL ETHS.

TROL I b ERTmAETNOETD.

Grammatodon (Nanonavis) cf. sachalinensis (ScHmIDT)

Gaudryceras aff. denmanense (WHITEAVES)

Baculites sp.

Solenoceras sp. (35 1 XfR, 2)

Glyptoxoceras cf. indicum (FORBES)

Natalites? sp.

oo 5 s, Baculites sp. 1ZHBEL TEHEENDZ ENH 5.

Nk, &Bf8 RES CREIND. RESEITSO I HEERA TH LA, BTH (EEMIITLUHR) THEL
FUIE (& <UTAEE TRV T) SRSV MERW LI E 2V FMEDIEEL, KMV IRES
HEEEEIRE o TVND. FERAIE LWWEEHOD EABEIRA IO TNCHA LN DT E R,
WY e L A B D e AT I IR O VEER Tl & 2 A E ZAIFIEL, 201 013G E XiE ik
TIIRENEL 2D, JKARAKENR I /NEWVWL Y XE L THEL TS, EI3mNAO [ EEEK
TEMN L7201 2 BUECHIET 5. BRKEIESE T Tl 7 2AE—fRBE<T, ZROKILTT A LDED

W16 HATENK, B ORYEE THIC 7 B, longitudinal furrows and ridges®
(FAUIA T b e E~fn ) EERlEaA

4) longitudinal furrows and ridges M4 FriZk D CHkIZ H & -3< 1 Dzuivnski, S. and Wacton, E. K. (1965) Sedimentary fea-
tures of flysch and greywackes. Elsevier Publishing Company, Amsterdam, 274 p.
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REA, MEOAT - BER: - §E0 620, T4 A NETH D, LS GREIZW) »0<Ed
1BEHEEL, SHICWREAELLEEBVROOND. 7, EHEE TILES-6cmD b A A IRAS 2
ABEES L, AEMN60 E-S60° W, AI8E SRy . ES13600mEl L Th 5.

FRLOD & 5 b AN EERT R AT O 2 N b ET 5.

Inoceramus (Endocostea) balticus BoHm (s.1.)

I. (E.) balticus toyajoanus NAGao et MaTtsumoto (% 1 XIfiR, 1)

Gastropoda gen. et sp. indet.

Dentalium (Antalis) sp.

Ebic, HIEE (1961, 19770) ICE VRO L LA DEHR B LN TNS.
1EEN _H

Inoceramus (Endocostea) balticus BoHM
e B THASIL

Grammatodon (Nanonavis) cf. sachalinensis (ScHMIDT)

Cucullaea acuticarinata NAGao

Inoceramus (Platyceramus) aff. vanuxemiformis NAGAO et MATSUMOTO

1. (Endocostea) balticus balticus BoHM

I. (E.) balticus kunimiensis NAGAO et MATSUMOTO

I. (Sphenoceramus) orientalis SokoLow

Gaudryceras cf. denseplicatum (JmBo)

Gaudryceras sp.

Tetragonites sp.

LEESni il

Myopholas cf. semicostata (AcAssiz)

Diplomoceras cf. notabile (WHITEAVES)

S5, HAEPREREE TR, EBTE LS (NKEE LS OoMmiEnN) 2 biiia & LT Verte-
brites kayei (Forees), [AITiF#7>5 Anagaudryceras yokoyamai (YABE) 7¢ & DpEH GG STV 5 (I,
1961, 1977¢). NK,ERBOLAIEA /£ T LARITET. THICH LT, X0 HOGHER M2 5l 5 Nk,
WEOAET o'FA bEEEL, BRPTHRFEOLONERTHD.

72, WERI/NERILT O 1 R OIEFIZFRO X 5 ZHEbARRNZ SN S.

Amphipyndax cf. stocki (CAmPBELL et CLARK)

Alievium sp.

Cryptamphorella cf. sphaerica (WHITE)

Diacanthocapsa sp.

Dicolocampe sp.

Dictyomitra formosa SQUINABOL

D. cf. squinaboli (PessaGNO)
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Lithocampe? sp.

Praeconocaryomma universa PESSAGNO

Spongurus? sp.

Nk BB FUARETES (LIEUIEEBRE) 2 1L U, RS LIeks & OMAEOME OJEE % 1
O. SHLIWAREERE A OND. WEERITIR, ML TP Thy, ABO THICEY£<
HHD. AEEO FREZ SO 2WEEEITES30mT, FRZRWVW LMK Th 5. Hia E A E e

S IENK B OB AT AT LK RET 5. JESIFT00mEL ETH .

Nk BB BbICEAEIRE (LIFUITEEDE) »67k0, —EHICRESHOMERSEE,
EIEEE O S E N ENDIRE &S . JRSI1E300mEl ETh 5.

I 2. 2. 3 AR

T BRI B O1E BHIX. (PR R OFHE 2 R ([CFBEHT 2130002, FUO i X
MR 349 5. EEHIK TIEWE A2 U C P OFHEA AR L8 L, EdtMoREA O HE
R T OFREE & bEE Chi s, MRS B RAMEE 2 728 LT\ 5. 18 B 5 o B i s
W2 HEEIRORe, AfiREHEAFICESBEHLTWS, AMBIRIRESICES, EERBXICHETS
RO CiL, AL TADA -AO3EBICK S (A, 1977 ; H1TD), A, - A EEICIZA,
%Emm&f@%ﬁim.T@-L@m&%mﬁ%f,%%%Ef@%%EEﬁmewa%é.

AR FUREIEERETRE - A DIWETREEERE - RIS (500 ih, L& E&HhD) %
NENORBBORHEEN G2, WEREHEEEOREREMFD . JEIHL. 5mORHFIK BRI AR L]
JE S0, MO HIKAEKEIEE N L NEN 1 BEAET 5. BEPOS 1385 F TlEl 7 AE—/E T,
SEOKIA T X, OREAR LOMEOR ARSI (KILBHY & B2 ESn5) s

%
VD, ZBIEETHD. JEIFT400mLl ETH 5.
FHELA

NRBES

500m

|00

EI7TR AREERE ASEgoEkmEL
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ABRE TEEETREIND. BEEFARICHRIEE TH 08, LIXLEker e (BT 5
EEREREEEZTT) HIGET L. AME THMOREIML CHAE THD. BEREHLIEOEE
OV, FEIENICHREOERE IS T, RO FHICIIBIBRESEA AN D, X
700mLL ETH 5.

KEEMW LA & LT, BEHTFHEL RKOAREE LMD Vertebrites of. kayel (FORBES) 232 &4
7= (RfE, 1977c). &I, EEAMEILHEE00m 1 SO TREH & ki 2 < oF fLi LT Ammo-
baculites sp. Haplophragmoides sp. 35 Of Psammosphaera sp.  (Rif 2 HAMES) Sk &=,

AERE TREHAZLL L, WAEREMARE - SRDE - WERAEAEBTNINORERBEMS . RE

E—fRICHER L METH DD, —HEEHEREDOZ L b H 5. JREDERBR L OWHIREE |

J& % 2 bR, —EOHURLC, E RIS LRV T, RARIFEEE 2B LB 5.
WATRE RIS % 72 T A IR ORALB A L < FEL T D, JES13200mEL ETH D, Hferfdt
BUEHIS N OE B4 T, ESKLmOBEAEKERZLOND. ZObOR>EE T TIIN T AHT,
ZEOKIAT A LWEROMNER « BV EA - Al - RER - Drarhbizh, T4 MERvL
TACEE ThHS.

Ak IR sk PN 0 15 B TR RI2 3V T, Baculites cf. rex ANDERsoN DEEHMI SN TNS (B
i, 19770).

m 2. 2. 4 #EE>

AR 31 B AL VE R 3\ P A AL ER OB E R A AT T B . B TALOMRIE R & Ok
MIOWMEE & WiETHREND. RIDIITIT 1 MAHEIEEZTER L T\ 5. 8k b= OmERT 2 ity
DIURE, BTG B A S D, AR L ORENSRDH, BT 5 &t LAWE S Y
5. TR« EBRITE bicBlggand, BEEREZ2, 500mll EThb. MEEIEEME, T2 BM -Mg
DEIBICXyEND (I8, M, - MyBLUM;OEEEIZEIC, WolEIM, - M B L UM,
DFBEITIREEITETe. My » Mg iliiE TIIE O @B HEN S~ o TR L, M iE i
JFIENC Y DSHIRLAL5

PG XA IS E Lo s ORIl CVN D, Lo L, R CIEEE IR, IREE A LT
JE GBERAD) b XV REETH. HHE CIIREIREEEE D220, B TIEI o X )k
M EIEIE L RIFREEICHTE L, TOROHERFICHSTHAEN LV EBL WD, £z, #HER
Wal gt M ONIEE & ERT 228, WEETRORTRR S, MEETE, M SELH L
LT, WaMR—MICHRL, EBRINTHELTH D, 7R DS TR 2 W LRI T 5723, TeL A
HIRLOZE DR Z .

M, #E BbLICWEPLRY, WHREEAESLOMARBOREEA LD . WE I L ik, —
AR THY, RO ENEL, L& LX0. 1-IMDESICHRET 5. ES1F900mEl ETH 5.

M, BB T& L CEAEEAWEIRENLRY, LXCEWERSGEEOREZ IS, B

5) ZOHBEAITT CICERRICBOTRITPATZ 50 2 MRS L TE 2 BT s GkIFIEAY, 1967 ; Nopa, 1974). AFH
T, ZOMBAZHTERLEET, ERRoMBRO oK LTHNS
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fcIEAAVN Y

TF

r500m

M

E18 FHEEERE AsgoEicAELT
Thod0, EEPCAKEREAEEN TS, BlRiReE (BESE—KIcEm) 27 7 rgihEg
HLEEXBVFEET D, EE0. TmOMN K8 LIZEEHE A 1 BHEICRD 5N 5. S 1X300mel k-
Thb.

M, 8RB mETRESND. WETRICSR, Pk, 5 THY, HORICEROIEE R
BEA G T, WolT 0. 3-3mOESITAUE L CRALEECIER 2 R PR— MR E b & 2 AL ZAIC
FAEL, T FNURRBEHRLED OGN D, WIRRAEAE FIHAT 5. EZFH200mTH 5.

M, $E EAEEEOERSEEE L, HEHOREL-TR—ME L s s OMAERBOERE
LIZLIERED . & & EEESEMOREHR—MRDENRO b D . JEIEmM-10EmOWIRRE =
RGHRENE EBVFEL, £HES2-3mOMA < B LIz JK—k K e RE B S bHE L
TWD. BREEISE FCTIEAT 7 AET, ZEOKIUT T R LMEORELA - A - BERNGRY, 7
A4 NETHDH. B¥kem-10em (k20em) OFPKEMI (—EIZHOER) 2SFix OB HEICE S
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LTW5. JEEIF200-300mTH 5.

Ms; BB W4 - EUSEEEE RIS RS EEE TN ENOREFOLZEENHRY, 2kl L
THRIEBN L BETH Z 0SB TH 5. KGO T - EMITAs, PEREscsE
W TR, HRICHEITH Y, JEaREEEZ L < ER, —RICBRTH 523, L& E&0.1-2m
DESITHE L, FEHRREL TWD. REEIDSE IAREO MLV b LG LS AbND.
b GEBEDI ) s i BB O JE @B A B ORI tEbh, WIRIRAE L —MICHIET 5. M HfE =
O E 22T RRIEE, AU Tl ISR LRI T B 73, - P CIEHRL & 72
5. REAICEDLMHE T, #EOBEREDLEA~MD > TEL< 725, JBRIF500mEl ETH 5.

Me BB EEERE (& CEREAME) TREIND. HHHIEHGEICE O CibEEL: L & &
SEA L, Flo M alRE i AEOIEEORES b EREEEE LS. LaL, EEicksNT
HIESHEMLL O EREH BN ENITEO bR D, JEEIF300mel ETh 5.

O 2. 2. 5 WiE

A 13 B RIEHOTAL G B THEHE U 7223 & s i oo (LA BT IS AT 35 . IRV Ar
HRZ NS, THEICESICERY, WEICES, WERERERESW SR HEAEORRE A1)
(B815[%) . JEJE & 22 Wb 3IR D Z 3% <, kL, EO0ENICHIRI T Y, E ML DV I
LY, RERRBEESEEL I LbH5. 0. 1-IMOESICRETI2MHEERE L LN5. BAIFE
HET, SOOHHBE ChD. WETEEEAE AR 25510, VIR UIEERR L <HEL L
. ERRIFFI SN2V, FERIZ500m ETH 5.

m 2. 3 x Lk

EEG I ERED T A RET 2960 - P - FROERT, FRREICH DL RNEM A % E
HLTWD. 2Ty, 08I, EEPED Inoceramus (Sphenoceramus) schmidti MicHAEL, FHATENK , 5
J&PFED Inoceramus (Endocostea) balticus Bonm 35 L UL f&J | & #E D Inoceramus (Endocostea) balti —
cus toyajoanus NAGAO et MATSUMOTO NEEE TH 5. 5 1 & H ORI~ b+ HFi, $72bbh o v
# (Campanian) ZferL, fllo2fS Zna b LEEREZRT. £, 7oEF74 Meao S
5, FATENK, #EPED Gaudryceras aff. denmanense WHITEAVES, Solenoceras §p., Glyptoxoceras cf. indicum
(ForBes), Natalites? sp. 33 L Ol /& J, ¥ J& i o Diplomoceras? sp., Maorites sp. 137 > /U % FoRd-
D7y, HAHWTEDORREMS R E V. I HIZ, ARIEA,EEIED Vertebrites cf. kayei (FOrses) 1&~—
Z MUk M (Maastrichtian) —~ M A HEHIIZUCH 22— 2RI THAD.

RO VAR M T, FPATE A i~ S Vertebrites kayel  (FOorBeS) AW SN TEY, A
fiflJ&@7)> & 13 Inoceramus (Endocostea) balticus balticus BoHm, I. (E.) balticus kunimiensis NAGAO et MATSUMOTO
#5 K U Baculites cf. rex ANDERSON DPEHDIHE D (K, 1961, 1977¢), & OFEE~v—A MU E b
HREE R 5 CThHAD

PUBITBEAR2Z 26005 K D1, 3ol - i - AlE TRFES D EET IR T o
AT DA BT 2 & 7, S DICFARE EERE S SRR E b TRE V. EEUG I EEED
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e ER TR S OIALE L, LB ICFRIEICED MR ZE LRV, EIFIALED D L
T M AR ERBEICET 2 THA S, ks, THENKFEN LW EEn i aly, ==
> 7 (Coniacian) — 73U, T2 BT — b HAHHORPHN O FEIRE TS,

H Y5 ) RO B 2 AR T 2 i R R E A b A A E L7V, Lo, TEiEE IR
WRBOERETFMIZ DT, ~ I FAHTEHBEOENICHITRLELTHA S, fadt - FHx KiliE
13, HERERINLESCS R DA CHEIEE O LRI L T2 B2 6N5. 20X RFHL REDRBF
FBEOHEEE, FRENSHNE SR MG ONEN S b XF SN 5. BBk b I,
T 22 BE TR % B S 1) % Amphipyndax enesseffi ForemaN, 36 X ONEEEH IR EIICIRH A, &<
B 2R BEIZ S\ Dictyomitra duodecimeostata (SquinasoL) F & de. PNIEEIE, EAHORHECHE OB H
R D HWT3 2 & FEVRIE O LB TEICAH S T 52y, HDHWIEEN LY TRc<2bDEeE 2 BN
5.

W5 B oo RSy (Wil - FA AR - D - R - AT - S - dRE) ombEsaRk OF
19B) B L CiE, — M e LTaEDOEA R REZRW RSB T 2 8 &L, TR
) 1320%M5-30% M5k, EA (& LTRIEER) OEARIT0%NI-50%HNATHS. bhA
Ao, BEAEAIC & o THELRICH I TE 2FHA REOWAEIC SN TS, AREHRIT22-33%,
FEARIE30-52% Th 5. HERIMSOWSEE, W =Rk o (Bl 4 £ &4
D) ITHARTHEND L, BEA CARDBPENEVIEIEZRL, —RICHEE & ITHEICX R S5
B, VWl ), BEREY ORI ERRBIC S TAER LD £ (35%MA-140%M5N), HRD
L0722 T (25%WH-30%MNAN), 1o L AKIEE B OWEMRICITWGSE b H 5. 20X ibEld
FTRTRBEHEZFETLPHBERSIOWILEICEL TV, BEMEERTED I BT, AENRED
%<, HABRLDROEPREO 1A OWT, fIFFROER & LC—Bifgn & i/ s ki
[[72 9 FFORIE SN TODRPER S,

m 3 HHE=

%ﬁ

VG- HRIERE T OB = RE T, BRI E MIOEEBENNGRS. WEHIEINELEEE L
THY L. WEOMNI S5 ZiEit (T, F, 1978a) 13fEBER LY b LroM)g, M
Eick1T 2 W hHREk ok EERET 5.

FFEEES IOEBEHICEL T, ThEnatllkd 2@ REROEED L TRERIEH 52T
R L Lesn, AHRICEW CTHERI O _EITHRAE £ 72 3HERTER I (T2 5 b A - CTHERTBR
BEAHRI AN TIRONED DRV~ L 20T 5, HDHWIT YRER 20 MR 1I27k5) OoRHLA
LT EMBEHEL T, WMEMOETFAMRT-TLILNTEDLITHAD (FE2KR). ETEFLEBEN
WZOWTHDL L, WWHEZEL L, EHREKIEEEZME D LIS et 13, REHO Tz
KT 2. BOHITWENSR 2L R EBIL, P ERERO LEICET 2 THS 9. KA XX
I L0 BBSMTIR A L, SARE ERICH AR THER LV 2 <20, et a OIE Sl

6) AFEZHT L ik i OREARGERIE P SERIEIRZ OFMFIC b L 5<.
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EESOETSD. Led->T, ARITHRE LY SEMAIC Loy 2 &5, SFERERO Lz
KT 2. mEERF () <, THeAKRT2PABITIEE L CORIBRIBEAEREY (Bbici v b
) INHRY, XA MEDEEIZLALITSERV. KEHO L ARET 2E eIk e
LCREA (& LTRA) ZER, LITUTZ -4 A PSR A T T EE R, EECIEIms
WERT . IR (IR—ofriit) 13kl LT R boBin 259 (R - F, 1978a).

7B, WEZRESyOEE (B, 1977) IZOoWTEIIEEZ R ~S &, 5L - R OBA, il
PP D BRI AR A I & (FTEIA &) R CTH 5. BB BT MR & -
e E FRFEOFZ R L, HENERE LY SEETHLL L. LT, mrEoHERho2
< &b —ReciE, b7 mEm L3R, MM (B2 5 JHEH) DFENRREND.

m 3. 1 EFYEREH

BB LS BRI O IO T 5. ABRITILRE - FIRE R KOS E 2 5 7
B, TERWICHHE DS % 72 L COAid D05, - FEIRT T BIZ I (1977a) O IHEFE Hs & /B S - e
JETH 5. AFNOREREIHEFIOLREO N L, WETEs LTRESE» D25, RMNEFEI
ke LTHRED Hic 3L £ 2 6N, BHICHEBIORE» RS, A LBEHORE ST
HEZDO LD E BT UL UISHHEE L 25T 5.

m 3. 1. 1 E&#R

A& IAE B 5 O PRI AT O L, EHOFMERS L O BB L WE TEL, KR
WCIAMER ORIBHEEZ 2 LTV D, EEBREWICEISTELT L. 2k e LTIRES GRoRIT kiR

BT -wA R ) CEA, TR ERE BICRIITH S, 1,900

| MELEOREEE £ AT 5. AL, TG

S-Sy D 3EFEITK Iy i (20K, S,HE IO Es
JEIZEE A THIIHERE IO R

S\ BB HEAEEEE (LXCXHEMPE) 2L,
—IBICW AT S A EORE A . WEERE DT
RS 5. BEILLESBVMIEETHY, LLAT
BEEE L WS> TEWb Db HbNL. AEEOLER
I, ESImEFORIKE & &2 b DR EIKGEE
BEORBBHAE LTV, 2T FIEREIE S LiIE LI
Hohb. BEIIE700m ETHD.

S, BB WEIRHIEESE - IAEER L O R R
JBEENSRD, M2 FERNREDO LD LD HEATHS.
= WHET—MICHRR, Tk, —EHRIS D VW IR TH
100 — 5. A UE LITERWE TH Y, EEamIciy
o — LHEEERLTOS, FEIT00mE T 5.

0K R AR
A 9 Mz AT S;EB BOLICEHEHEENLRY, EEBVJhi—

S3

500m
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MR AR A S . I BTRAIEEE, MIRREECA T T ERMENR A LN S. JEX1E800
mETHD.

m 3. 1. 2 3hRE

AT VA B HiE R B O T KT AL RS0 L, & BICHBEO RV PR IR § E OFE R
BHHD. A OTEEBHEE 883 L ORI O AAREr 8 & (X Tl S i, KRBT 1 MRS
T 5. mENAFELCHT ) - RAMMILAEZICESE R LTV, ke LTRES G
SIICHBCETE) (B R, bbb 2, 3ORUECEEREAIEE (8 - Kivs) &3St TR -
ERRE BICAIT, BAEERIX4, 200mEl BICET 5. REIERIEHISICET 2R ) TIXEM E, T
DOH, -H; O5EEIZ3T Hid GE21) . H, - H 8B ITIREAE IS, Hy - H B @ I3maIcETe. Hy
O IR RIS A A

H, 3B EEERE (LIEUSERRE) #3&9 5. REEOMMROMERICENTEE &
BRE 72D, LEBVWERENEEORERBEZME, SOICE (Bbioihn) JEEREEEHIR R
WEIERE S DTN OHAET 5. JES1EL, 300m ETH 5.

KAMTE 2 JIFHEIZR T 5 3HEOIEE) D, A fLH O Ammobaculites sp. (%), Haplophragmoides
0., Psammosphaera sp., Trochammina sp. 73 S 7=,

H, 8B S SIEaREARE L BAERAEREN DRV, Wil bibaiesdaEoERE % 0,
AEL LTREICET. LB VIR — PR S ERE b A o5, AL 2T WaE T LIE LR
TEFRARZE L TV D, JEXIEL, 000ml EToh 5.

H.#E WHEERSIUOWHEREEEENSRY, MiEOHFMERTHD. WEERIIHRIR VL
MRID A CRESH, SO20RTH DA, L& X0 12mOEIICHEL, #ibEEE~7. ER
JBE2TRE (B X RICEEREEZ AL SR, LiIZLIEoh D EHREEZ 22 LT
5. JEXF300mLl ETHD.

H 38 EHEHEREZ2ELT5. BESEILELIZHEELL, DLATEEEE V> TLENHD
BAHOND. Vol D ATHIBO PE ISR OIEE bROOND. L& LEWARENAEOEE A
PRV, S O IR PRI R ARG OR e (HIRD) IREIEAJE b &ETe. WIRIEGTE b —IBICH/E L T
W5,

R LIRS O W EBRELILEIEDS, 48 B TS BATITIZ B8 CTASESIE O LR o 2 JEHEIZ 7
LD, KIEBIIZRERS - "M T ey FA2 4 FBLURIKENGRY, EEED S DOIFE S
MB8OMNILTH A 5. LEEEEIIEE T CIIE & UTRIER & @iin 25 74, fiEPIcidstikos
EOBLUOHBROET@EEG2SRH L TW5, HROMETRSRCERERLENTRY, oo X
BO—HDFERANLEN TN LD, 2RICHfECH L. AEMIITRER - HEA - Tffa - 58554 -
FH T BRI EOBBI KB b, LEICRNATRERE) ZEbhH D, SEHIF— I
U — A HHOIREERIER %2 TV 5 EHEESND.

[FIFE 0D LA SR 0 A PP IR S O PE RS, T BThiali / JIC BB LT\ 5 (EE21K). =
OFFTCIE, AHEO_LEIZ BN TES200mb £ Y OFFIS, 2K OE SEI0mOEERE KICEE (L
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BTSSR LOBHRCE) MR SE10MS 5 VI 100mORIK—RFIRCEETEE LR A LTS, B
JEHEOKNEEHITEE LTEZRERETHD. WEIFETTEIANYV AU Fy 7z~ L, #0.5mm
D RERERNR DY, TADITIBHICHMEA - FEA - A3E, FhHEa—fkhAfA TRETASH
T2, WHD, EERBIFEAFICENTS, PHITRWICE S4amEL Lo ZREESE BEH LT
WB. Bl B IS OML ) NS A A REEAEBC RS 5 b D Th 5.

KHBTRREERTE O 1 M oJesnn, k% < oFfLEa{kf Ammobaculites sp., Haplophagmoides
sp., Psammosphaera sp., 35 U Trochammina sp. 23 Sz, 61T, R—HUEOTRSEFIZTREO X
S RiHAE AR E FN TV D,

Dictyoprora mongolfieri (EHRENBERG)

Dorcadospyris? sp.

Eucyrtidium sp.

Lithocyclia? sp

Lychnocanium sp.

Podocyritis sp.

Spongodiscidae gen. et sp. indet.

Theocotyle? sp.

HE TR T 2 LREEBEIE PSS, RERRTH 2N HHE MO BB b AR NS

H:BE BbLICHaEE LR, ales (BEE EAECHARORBEMES. Wil —k
CHRIR, s —EHEITH Y, AR SO HLHERLIR (R OSSR A S . R &
LTI, F%— FOIENTHE - WilkE - 7774 b - s - BEANALILENRDO NS, W
TR EEZ 2 THEIIEANTIEACREL TRLT, WEREREAEE T IeEiie B s
BRI LTS, JESIT600mEL ETH S,

m 3. 1. 3 XiEHE

AJE 13 B X IR SRS, B O M i & 5 22 B4 L, ALl oosA e & X rE
TEET S, fEBHAR ) B B O LA EIIEHEI 20T TR R)ITRWIC KB L T 5.

AEITEEERE - WERERELRRE - WWEENENOEBORLHERENGRS. WaEERBIIRET S
DEY BILRO B DNRL L, PRIV LKL TH L. IRESIT UL UITHICEE L o TWD. XigEH
BAMITESRE KA ER D72 &b 2BHEIZ, R IMAliEOERBERKEN DR b 18
IZHEAET 5. B B RIEHEIRNIC /A0 9 2 R g 1, AEOHRIN TH A2 502 b0 THAH . Ak
TIFEE 1, 000mNSDERSY 12T AR T S .

I 3. 2 BEER
75 BETHIE B REHUR O RIS 0+ 5. AR AaE L EroEaEIcs T b, mEik
iR T S, PARBITESEE LY LIREEICED. TABOREEILE HEO L DIZHAT



—ITHL, EE LTI METHY, ko Z En2v. EERIETAE LY bEraBicky %
SHEEL, BETIEULEUISRILEEAEE L TV, HEEBHOREEL, RALEBHOBEA LR
o C, KEMCEBEIZ72 D Z &3 au.

m 3. 2. 1 AR

ARG IAE BAC D B T A IR Hs O PEEIC AT C, WSRO oA A AT D 1 E e
2, P TEIOT A2 REAIC LIRSS, AEOHE & I3EE TE S, KRB 1 mpE 2
R LTS, Bt AL & L A X Mk N D 15 B T P A IS 2 2RV, S DICHST
OFRTFLALHFIC L BEHL TN D,

AFIEBHICREE» SRS, TR ERIZVWTFhb Ao T, BESEA2< L H800mEHE S
L. JEEAEFEL LTHRI L METHY, LIZUTHIWEEZHOD. FRRESITE & && X0k
DIETHY, LIITFHEELRY, HOIWVEHRRERZ T L bh 5. REATRET L& &
B ERERMEZRT. FIUCHAE L URE 2 2T WA —MRICSIR T, ML TiRZen LRI TH
5. WHEREHEEEOERE L ENICHFEL, TOMEITITE X EERUBEHIROOND. FHIVE Y
N (ES1.6m) NECHIET D, THhITIEERNRVEEL, RRO b OFE10cmAIMNIEE
L, BREICIIRE « Fv— b WS - HCEREEICS - A0 H 5. B SHKIBMOEEIKE b ETE
LTS, ZOLDEFET T brs I2F vy 7l L, FLISEOKUNTT X, LEOME
ARBLOMEOAE - WY RANDLRY, TAHA MEARWLRSCEE TH S, 7k, LerPhfXig
NI E LA G IRE O/ o RDBFET .

THEAEMERILFICHRNTEEND. IBIC, EENVNERRFICBITS. 1T SO MERD,
JE kA7 0> Lychnocanium sp., Sethopyramis? sp., Spyr-
oidea p. B LV Stylosphaera sp. 23EH ST 5.

I 3. 2. 2 & EE
S V15 T T R A s B AR 00 4 oo [ 0 b bk 0D
WIS T, RO E A ST 5. KD
T NI 1 RS 2T 5 28, 2 O ALl 1 5 AHE

W OCRIECIIMEICi@ 4L LT\ 3) NEET 5. 1§
B K B AW )R OB, KA TS R SE O B
BV, BLOFRTE A HROWEICHZENNA LN

400 B, BLICRESLBENLREN, kL LTRES
CET. BRI EBONARYAREL AR, KAGE
BOD. COMOBEEAERBHITITE A RN
o0 v, FIR - BB ST, BRI 300mbk kT
0 F

HoH. KBIIEMAE, FTHEMPLT, -T,0 3MEBICKY
2ol BREARRE N i o
Al E i Ind (F22B). 3OO L, T,HENKbHKLT
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T, 88 RZE - -Wh -  EHEEELBITNTNWOERBOZERE»LRY, kL L CRES MM
FO BV SAESETH L. WETEEEAEOER b b5, REAERIISRZV L EE RS T
RFEENDD, KB OB T (EEIEHUALICOM) TEBbLIRERL, L&V b
ELRETD. LN Lo CARENS DT RN b EEN TS, EERE LU EREER
J@EMER T DAY, AEROMEICHRTUEUIEREEZ 2L, L CHoRL SRR E 72 1R
T, LEICHEE LY, EFRREE L St EEA R TEIIAET D 2 8L <, LIELITE
Y L<HEETD (F23K) . MEDEREREIT, AEE O RER T T #%I23-30emd E S IZpE
L, HeBAy B GRIMLAREIC0A) TIE— %120, 3-3SmDE S (CRRET 5. MaHEIT L & & & bE
AR LCFHEICHA AT 5 Y —~—7 (524, 25K) Z#boZ L bbdbiuk, K= R
— MEHARTZELHY, IOICALER (By FOEIZI5emen L, FhLLE) 2RT e
b, WBWEDZ NI LIE, BWETREINDITHMEOHE L RA25. ESEI0em LOEIKSE
NI ENUTHERTET . ZOLOEFBEFTIEINFAHT, ZEOKNTT A, VEOFEA - AB X
EORERNGRY, TAYVA NETHD. WRIESESCAZ VI HEEIEL L 2B VRO LN
5. BEEKL. smOWEIKCEE HA N EETHRBICRO 1L, Z0b0RZHOBE LA % ETe.
JEEZT00mEL ETH S,

186 BRI P 59 1kmO RS 2> 5, Cyclammina japonica Asano, Cyclammina sp., Bathysiphon sp.
MHBNWEINTWD (HE, 1961). F7=LFEH{LA D Nereites murotoensis Katto 23K HHT % » FI23
WCEDBND GO, 1). ZIUCFEESND S LWMEADERAEETRFETLHOENTND

H23 o UHET AR S OBUEIDAS KA FS R
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ELS

(KaTTO, 1976). & BHIZ, fEEiis
HBRAANEENLTNS.

T.HE ExTé L, WElRSELR - MABOEREZ DT 2tk S . IEIIAMEO T T
BHICEHAE, —HEEDETHY, L EELEEL, EHTRBHICHRTHL. Z<EN
BRIV ME B TEET 5. WA TREHAIE AT 208 T LI LIFESA L <RGEL, TeBidE
EETHL. WRERARE (E32-10m) A7 FMElB LT N RN 615, JESE300mK
HTHD.

e & LT, RENLHE (1961) ICL> TFRObORHESh TN,

Acila (Acila) ashiyaensis (NAGAO)

FALH OB U2 » F Gl TR IR B b 1

Portlandia (Portlandella) ovata (TAKEDA)

P. (P.) watasei (KANEHARA)

Malletia sp.

Solamen subfornicatum (NAGAO)

Periploma cf. besshoense (YokoyAmA)

Venericardia laxata YOKOYAMA

Lucinoma cf. hannibali CLARK

Lucinoma sp.

Thyasira (Conchocele) disjuncta Gass

Diplodonta confusa NAGAO

Tellina maxima NAGAo

Macoma sp.

Ancistrolepis modestoidea (TAKEDA)

Cylichna paupercula NAGcao

Trominima hokkaidoensis (HAYAsaka et Uozumi)

EBIT, REHF IRV TARE(A O Terebellina shikokuensis KATTo <% A DHEL, & BRI
Wb R BEbaRANESNnD.

THE BLICHEEENLRY, —McElesRakR - MAERSCHIRIES EE 2D . EE
JEET EE Db O L 5o TR Z L3, 434 Musk O pg 5 Tl ik —HDRCID 4 23, AEfB Tl
P—HR SN T 5. WEEREITE X S X0, I-ImMOEZRE L, MBI m AR T Y —v
I BRROOND. WEITE R, MEE L2y, JEEREEE L < E R, S HICTHHA -
BREADWA 2GR T2 N5, BEREARTWE TR, —HHEIThY, JEaEiEso 5 Ik
Thd. WHBEZZRTIEICTEEOFEER E DD TEN. ES(E300m LTH 2.

& BRI OAYHITBAN T, BEE Pl ARIA O Acanthorhaphe sp. B&WZEN S (B 1T
B, 2).
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FEFEEREEEOL LT, REEO S RN, EEHAALNOAKE?D “HH - BRA
EET DM (AR, 1961), ZhOOEATEIARFOERERETE RV, LaL, H BT 1 HuRIC
B THAHT - —% 81 & K551 F 2 ik {4 Dictyoprora mongofieri (EHRENBERG), fthod 1 s (d:f&
HATINE HI ) (2 d T b iR AR OB b A E T, SLARIE ORI, SRANEFE O I
THTIZZLL, BREA - kSR EDEmNZ R L GE19R), AZERHZZ LY. ZhbomuciL
T, JLREOWEIZAHEREBOWAM D GBI . MLABOIRESEE, KMEHBOHDICHST
—RIZEFEEDR NS SAEL, ERESNTWDZEBZN. WolEH, KWEEFEOTRE S ITILLE DY
BAEIZHARTIY LI UISHRE L L TR Y, FTAERERZ B oo RICEATNS. LLEICHR
RIZZEnHbnd K5I, AR EIRANEE & O MCXBITTE ZHIETH D, JARIE TR E &
JEFRICEET DE 0N D DB IRV, BEE L TREDO TIICL DHlE &l sh, EEITHK
BHIEAIC L > TIRETR O b S D . BEIRE ITFERIEICH D72 LA ZRE L72W0 A, EM 6 T4
W H#EER<) Oo—FITAHYT 5.

(g el 2 0 b BEEEMUIBIC A < JEET 2 B BB ORI E (HEE, 19610WEKED 5> bk
WA B0 b 0% &) 1%, £HEN 5RO Portiandia (Portlandella) watasei (KanEHARa) <2
Lucinoma hannibali CLARK % 3% (FIFE, 1961). Z OfLApE HHLA O HE ITAE O L) ERICIE %
£HC, WO SN D, S HIC, HEFAKTERD St oD 2Rt 5 LHEES LD
KIUA FLH Agterocyclina cf. stella (GUMBEL) 2338 S TnD (FERIEAY, 1979). ZET 51T, SHETFEIL
BT ICE S LD, LA LR D, 15BN O IC W TS, AT ENICEBT 5 1E
TERIEMIIRFETH S,

EEREEOHAEIFE (1961) © “FHE O—HICHi2 B CTH 5. AREIE &R ENE
PIZI\U VT Crassatellites cf. yabei Nacao, Venericardia subnipponica Nacao #7E L, WiEFtICxtb SN 5.
mriakE (FEE 196100 “FHEE” o—i%&ie) 1 Portlandia (Portlandella) watasei (KANEHARA),
Lucinoma cf. hannibali CLARK Z 7 L, Wi S5, HAE L wriifE & OO - T EMRITH
BTV, L L, SXIGRRELSICHEAEITIPABLY b ML Znshd.

LS (FEIGE 2 &) - MEEFER L OB I T N R =RICET 223, ZH OIS
FLAKIC 372 0 DFERMGED BN D, AR « BEIRFE OWEMAKIT IR~ X 5 ICA IR OBE I
VN ORATEF AR TEL L - BRI RO TR THEE A RN LV £ < 35%MAA-50%M5N), EHR (B
HIZKIEET) SEENE VD2 (20%P50-30%P988), RO TH 2 3 L IEHRIC B S 5.
A A JE ORYE TR D 0 2 E R L, ATHUT20%NIM-40%58, HR1325%MSM45%NoLC, #i
FROD HCAMRIA LD &0 b dHiuE, KBTIV bObh 5. ok, wriaEoiREs b
AR JE OIEE A L RIERIC, 22720 OBO AZERMER A2 G2, TORIIREOHEICHTh2
<, Wl D BARER F RS OVRE A ST Y S0,



m 4 # & # &

m 4. 1 #

Gy E—TE BRSO T+ R BT, & LWHEE 5, Z2HOWRBIZL - TUbh, R
IR THEOT bND (B85, 26:X). 20X 5 RHERGIEMAIITTET i ok 25101
RENT. WH+HREFEO S S, B =REMTATRBI AT, HEOBEFER AL LT
SANE L, FEIESE SRS D B AR LR L LTopUBiRiEn LIZ LIRIRESh, S5l
RO LR OAEA TR, OBNE S ICETEORE S REL LTS SEATNE VRS, Ll
G, HEZREAHREOMICE, KEICHATEBOREICZEEEN L, MEMEDKE
W L TIRAMICE R 57200,

FATHR A= X 91T, ARHIIEWE AL L LTt b B ~FTHH - PRETR K ONEAKTICKS S
(BE5X, #2R). FTEILHEAEE T 2 BRSNS A > TV D, RIS - i - FEEiC
ST BIVD. IEAREHITALE & o2 SRR S 5 V. 85 RITR Ls X D el
HORAEE (X 1-4km (£ < 1E2-3km) DIEZE b2, £#f - Moy SnFHGITThZhEE LTHRE
OHETEHD LTV, #HEO—REMITHHAMICIBNTEWTH S0, TFHEHRS L OV
KHECIINE-SW E 72 5. HUE I —A%I260-80° DBt 2 /R L, L& LEMIRL T\ D

RIHEE IC OV, BRIV IR S B L, Sl — b ~MERN B 8, IIEEEOHE b
BHDH. I, EEEMREE TP I AR E L, R S o Widdb~MEIn D . AR
il CMEH OB A ZBRLS) ITHEICHIERBR Sh TV D Z &%, ZORDWBENI KAL) /e
HALL TS, WolX 9, ARG S & OREEZRIEF L TOD 2 &LV, IS 135 2 DR
DHLONRED BN D, RSB BE OGS 35 5 RUTR Uiz & O 2B HARARIE & &7
B H Y, &0 LEHEAES LIZUIE L SOMEMEEEZER L T\ D, Eil k0 B0/~ S0
difs (R C—EENE) & LCiE, ®EkRE100m, #iom, 10-Hmic EoBEO L DOnRH 5
TeEE BRI, W IR I T, K O/ NS WIS (R TIE—HRR) A LiEL
FRELTND. 207, EFRIOTHMATRESERRASE OB L R~ T 513020, RIRHERE
WHOWTHRILE I RZENRVRD.

Wi, HREEIIEIEEAT 2R ME b ORMKE, TSRV RIEET 2 HME bR E N D
5. BIE I L CALBER OTE (@ LETE) Th Y, %EIINW-SES M L NE-SWITA &R
L, NW-SERD SRR TH L. & <ITHBW S ZNW-SES I E D IEAR—IFIRETEIZEHE Ch
5. ZOWEORMT, S o L & s & AR 2 e & @& Lo LAETE  GR~mno TEFW
JBICRIREND) BROPE LM E 253 M Lo —ERBTEARE < ThTnd. =
NEOMBEIE, JUREREEERRZLENS, TRENENEFBLIOEEEFICENThiznbs
FRITHEI L, o il 2@ a7 0@ IINW-SES [ O IEA—IRIRETE A E > T\ b, AR

.5-1":":

7) TEARHAEALD & P~ LIRS « SCANEFARAS, ZIRERED 5 7 5 SRR, 35 X OWRIE O K (R, 1961) 55 78 2 RARTEHTIZ X
DT HIENTED.
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—WRIFETE A Z D &9 22D DO TH 2 DT, HFANTE O FANI AN L THEIICE T LTS
2720 ORI b 27 Th A D). ZORITEIREmAIC T D HIEOSMN 6 bisf S b,
FTIRARTZ X 51T, HHEALES & RIHT R CARS & O CHE O —GEM RN R D 01k, ERROSTIR
i EBEES S TH A Y. EbIT, BN SEEREIHRE S REET 2 XKkE, PRHHTEO -5, &
(ZAEBR O AT & FEBR o> B H— [ RITE 2 N ZHUSE WS TH Y, Lays IEAR—IHEETE 2> & i
l~B DHPANICIE SN TS, Zo80%, Lo E o3 e im O R 7 10 O Kl 2 FEO 7228 5 ST

JEH 2T o 72 Z EITBRT 5 TH A D

m 4. 2 #HERS

TR & P & A BT D ERWES 1L, RN D WAHERI % EIEEE TH 5. EEITE TS
BT, ZOWBIBICOES AT L, B IE— LT s, WEdkmloNiEEIER ~8k 0 i
L7eofiZzam L, #EL T30-40" ORBEIRICH D23, M OELEIE—HKIZ60-70" DR A=Y, &6
(2, BOHCITE TG AR O S AR IR O iR 2, WiE RO - i E o — e oY
ENE-WSWT&H 2 DIZxf LT, WigdbM oL« )IJE O —fREMITRTFE o E M & 2378 0 #4252 L TNNE-
SSWTH 5.

Hr O ALE & S & OB, AGETTIZILAEETE, R TIERIENTE TREINS. LRI
BRIOHIE & A2 s D2, ILTIEEFWEIC, M TIIRENBIZO LN TRET L. BIRRICE
WCILHAEBTE R R O LA L, BT < CHEEELES AL, MEMEESREEL TV D, KIEETEIC N T

» AR IR J7 ORI\ T B OFBHEE XL S 41, M OWEEA O AEAIC R B,

HHHE O & R & OBER A 2R H—E RNE O AR oMW TH 5. WAL o PR E T
Wifg & 0 RIS < BEL S, T =T o URESBEEICRE L, WMo TR B WU < TEEL
Sh, WEEEES UIXLITRD bhb.

g & A & AR D/ NER L MR [Z oW T, PR IR SN O 1E BRI
W, ALl g & Ao LS & BT S WEmABRE SN D, Wi OENIZE-W, HRHT
50'STH L. ZOWIBITFHEROE LHBIEO R TERIND. I5IC, ZOWIBICH S BT
IR B, T2 & ZITEMmE T/ DM T, BES (EISILABO b 0) 135 < Bl Sh,
SIEHAFE LS EEL TN D.

FF

T8 BMEHIKAL T 12 OB 23 5 R O R 721 A E B RIEHIENIC A > TR Y, NIlEEThHD b
2. 1HRPEEVICHEEL, EBEPE ML, ZodflcEfHtB®Z 3l nen s b@vbnd. [
NN ORI ST DU EEN AT 57 7y 71%, KFICH T LR RO #2526
NHMBOMRENREL, 2 TIMEIEENIEET 5. FREHICRT 2 g O Itho# 05 &
IZHARTHR D @200 Th 5. MEOMENE, HRHLRS DV TR R T L T30-40" ¢, LIF

8) ZOWE I A~ LRTE (FE, 1961) ITIXFRENT 5.

9) Z OWIBIXIESE A RO CEREE (P, 1961) \EBE—H+ 5. 72720, EHRBEOMERTIL, = 2120 ) Bpi—E RLkE &
ITAHED SO & de Sh, T 2 THHMAKIE S MERZ LICT 5. Ao, EROMA T PRI HIEN I & 5

10) Z OWIBIZIT FE (R, 1961) (IZFHLST 5. TL/ F o4 3 e P IR RN 8 5
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Li320 PSh L 70 228, BRFER (F72ixmfHbi) Tidake LTI 2Ty, 30-50 Th .

R

e - B LOREHIC T OND. HEOREMIIALTICIB W TE-WTH 5723, M TIENE-
SWE7eD

b8 Wi 2 U &k 0 s - 360 - f T - PREETIC S T b d. AMllofiEE S, A
FHO LY EAroMfER AT HEmNRH 5.

EHERISEEE T h Y b, e OHMOWEIZL > TEZ< 0T ry ZICHiETnD A, K&
B2 EWMDBHA~TZ T 2 nRHEE (BERRD 2L TWD. HiEO/RHTALE Ti340-75
(BELT60-70") T, LXLEHIMLTHBY, HETIINWI SADPHL 72-5T30-75" (L T40-70")
T, MR AL~ RERT D, IMEHREEN L AL ZAICREL TS (B PRIV OM, -

M 5 EBJE 36 KOG 1 AT OM HBJE) . S O R RR 2 3 2 W oAz B I IC L < RBLEh T
%, 7ok, BIIHEOBERIAWVICEL T M 5B, e TIRAb~EFIERT 223, BTl
WS 5.

WOOHEITEE LTHEAEN G20, e L TIHERORMMEGE 2 RT3, ZOMEIIRELS 2D
EEERMRI OB ENREL CND LD LIS, KNl EEE O EHREN B I8 b by
ARl EER AR O PEERR - A RS FROTOE REE ORI H 72 IZEEL TV D
HbOLEZLND. HEITIE~—AMRIZT0-80", & & & &40-60 AL, FoAHWIGOMGIH ClTL
TAHEZAMNHHRL TV D, /IMEIREETE, TR ST O RIBT OE BTERICNT T, + 3y -
3B VNEIEIEIC, & 5IC AT RE S OLBBICADNS LD, LA AIREL
T,

fifi WAL B 72 0, mRMEE O lmRD 2B 5. AR & A & OBR A 7
TWREITER ORI H Tz > T\ D, Fi s E5 (ORI <, mAHER o8 IE—ik 70—
80" (I iiR), AR OHIEIXIZD P 5 < 2o T60-75 OEIRIEZ R L, #himitdb~aEitd 5.

PRI PEERE N O 72 0, WA A~T T U HiklEE (PR 2T 5. LROHE O/
BHE—XIZ60-75" TREBHICHEE L TR Y, MRIIeke LTEL0 5L 2oT, 40-75 (LIELIF60°
RNLZENLLT) Thd. filimiddb~2ER 2. IMEIREER L Z AL ZAIZHEELTWD B 7
WERT OB R ON i, R EREEEON, #E, HEALREON GHBE) .

hE WiElC Lo cAb R v B~ - AR - R - A AR - BRI IO Ky SV D . BEIRIEL T A R
WC, RIBRIIFALOERIZE, HHERTO LY EALOMBEASMA L TN D.

HAEH IR E < Ao MBS (ks 2B L, AT b o iy B g 2 0 788
O [LHALfE DS AR Bl TV S . B A3 b~ 2 IR I EE DR ET 2 Z L BRI TH 5.
HuJg DERHE30-60" TH S.

E)NER ITTRE A B2 0, 2 2 CIIHERFEI L2223 6, Ao iy Lo Hifg A3 b 546
LCW%. HiEIE60-80" (X< DYET0-807) DOAETHAT L2, LELEWEL TS, HilhiE
DL, BEEIMELENLSFEEL TV ZEAFERMTHY, MifidmEHd SV ITdb~ENn 52, %E

DOEEITE IdEIc A BN D, FEUALOFHEICIE, HERIIR LSS, BEED LY/l



MG & < ERELTWD. MO R R A 10 2 B h—(E REE 20 UCri A8l L9 2%
JIHH O A, WBiEE < CiRE100m7g\ W\ L2l Bicbhloo TIREAEDNZF LSk sh, 7—7
S REEN LS FEL TN D.

TR AR IR T hH O b, AMERORMEEZ R L TWDD, ZOMEIREL 2D LB E
BRI Bl R & RENAMEE OO —HMANRK L TV D & AR I D, HIEIT60-75 OBk Z R
. BOART RIER SR TIIHE S LIZ LIEE L 0 5.

FHLAFERIL, WBICL > THRBAOR2IMOT ry 7 &, FHARBNORLMEMOT 7y

yitensd. ARET ey 7 TR, #EZAMEROREEEZ 2L, HBEOBRAEIXRBR
70-75", FBAIIICE0-60" T, REHINS/IMEMMIERNRET D, o7 ry NI, TAENLRDT
oy 7 PWIETIESAZENTEY, Z2IMEHEEDSRBD BN DR, KREL B D & HIE LR~
Do TETR s, Zo7my 7 3REOPTARMIEEDERICHI-LTHAS. ATy 7 0lt
B2 72 TWIBIC OV TIE, BRI HALIICERNTS E, A7 NOEmAELZSh, Thichs
TIESMNA DTS LR BN D . FHAARET v v 7 OMiE I3/ RIS 2R 9728, BRI
R ORBEEZ 72 L, BAMEIIELTI0-80 Th5. 207y TIISRERE L ITAfItRD
MG DS AT 5. FHE A R OALRE AT AN E (FEE, 1961, 1977CoD [ FLIIE o P&
BICH722) ITHIBABERAB Y, BATIZEERWBBISE A b D, AKTEL, Bri—E R
ik o TOBN TN DA, THBSRE AES AR E 2B L, oIl +RBERTOHE =R
BB Z ALK 0 PARIZ R L& 5 8T, BrH—[E RIMTE &R U X O B O EE R WE & e S
N5, THAARWERITIT AN & & BICPHHEROWEEZ 5D 5. TA 2 R & IR & 2
L7z KHiE, P c i b3 5 i S o R & 5o 5. Zbmlit (FREY e v 2 o
WERS) T, EREICh o TREENE LTINS, 7—7 1 URER LS HEEL TV D,

JEENE B I L EEIAT R C 5 0 DAL, AENCIZ30-75" BRI RS E % 29 5. TREED E LTS, &
X, i b MBI BRI E R A O S . JREAE EE TS, HETYH, MENE L&
LTS,

B WEAE A LC, i - B - ms Ry S A (Y, 1977). A R0 3E T R
IZHRE LRV,

LM o>y B AT 1L A JE TRER S AL, MRMEE (TAMAD ETERT . HiUEIT60-75 OfiR AR
L, ‘AR T UIE LIS 5. HERERELO 5 5, P NE-SWIH R OB =fdk
AR LTV B SR Shb.

PO & BRI E S EE SR 5. RIS CE, masE (Erame) Bash, 2o
MR O AL IR REIE D TEE L7228, BRBICHIE A LT D, MR ALR o HiE 1360-80" A
L, FHECHETs 2L bbh Y, MROHEOEFMIZDD LT, 50-76 TH 2. Hhimidib~EH
BT 2. AMEIRRE S E BT NAET T OT, BT b s . AREHALEARIC 3/ ME G & <
FiEL, KEIE 1 >OEMAMEEEZTZR L T 5.

B

& BXMEHURIZ BT 28R 0TI, AL 5LFLHEHE & B0 MG EF #7240 H v . HIEIINE-SW
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SAREAFIALRIE S 720, REL TS GLARAR) ZIERd 5. Hifgi3 L T65-75" iR
L, L& EEWEET 5. SARHRITTHE OG- B HERICH L, NS FETE IR T IEE100
miZ bz o TIVREORERITE LS HWrEsh, B i-o TR LATHEEL 2o THEY, HHWIT
T =T 4 EEREHEEL TN D,

SRATGET AT 120 B PR HIU R SR <<t L, SR Tl Hiud. Hifgi340-75° NWOE
RERL, FABICHEREL TWD. BRI M O B TIE, 1-2kmds 2 ICHER - MR ORHR L A3
HHND.
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B =AROBENEHE LT, ERAEESE A - A5MRE - B - ARSI KL ORI o/ NE R
DG FRERPICEALTHS. ZhbosRideoFmEitrs (@A ILERS) om0 2 HEH)7
DIEREF OB E> TR SR b D EE X B, BARIIhEiihHch 5.

fEEEESER HERFEHEALIETI NEFR RV UEIRE LCREO LS. HETRWMGEIE T ol
HIZ BT D8RI, KA—Etd R DMh, #ERE AT, BESERESORIMICHZD Gk
F B, 1975). BAJIERICH LN 2B RITBRERERE T, Bt oME Gpes) ([CARIER %
b=z, ANy (S A4 - FHA - 77 F WA - fAA - FFAOIENCAE - RHEAND R
%) HELTWD.
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GEOLOGY

OF THE

IYOKASHIMA and SUKUMO DISTRICT

By

Keisaku Tanaka

(Written in 1979)

Abstract

The lyokashima and Sukumo sheet-map areas, southwestern Shikoku, are geotectonically
situated in the Shimanto Terrane of the Outer Zone of Southwest Japan. They are occupied
chiefly by the Shimanto Supergroup of late Mesozoic to early Tertiary age, with subsidiary
Quaternary deposits. Neogene intrusive rocks too crop out in the Sukumo quadrangle. Table 1
shows the geologic systems which are exposed in each mapped area.

CRETACEOUS-PALEOGENE SHIMANTO SUPERGROUP

The Shimanto Supergroup is represented by an extremely thick geosynclinal sequence
which consists mainly of mudstone and sandstone (often turbidite) alternating in various
thicknesses and proportions, with minor conglomerate, limestone, siliceous shale, felsic tuff,
and basaltic rocks. Its Cretaceous part occupies the northern tract of the present area, whereas
its Paleogene part is restricted in outcrop to the southeastern part of the Sukumo district.
The strata are intensely folded and cut by many strike faults (commonly reverse faults) , showing
a noticeable zonal structure characterized by a prevailing southward (oceanward) vergence.
The structure of this area was essentially determined by an early Neogene diastrophic disturb—
ance followed by felsic igneous intrusions.
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Table. 1

Age Sukumo Iyokashima Remarks

Quarer-Holocan Alluvial  deposits Alluviol deposits
nary |Pleisroc, Terrace deposits

Pliocene

Intrusive rocks Granitic infrusion

Neogene

Folding and faulting

Miocene

Group X

Tatsugasako Formation

Nakatsuno  Formation

Sukumo | Misaki

Qligocene
Group

Kurusuno Formation

Faleogene

Shikazaki ond Hiromi Submarine matic volcanism
Formations

Eocene
Murotohanto
Group

Paleo-|
cene

Southward shift of sedimen-
tary basin

Mishd and Yamakita
Formations

Johen, Nakamuro, and

. Johen Formation
Aricka Formations

Upper
Shimantogawa
Group

Uchiumi, Nishiumi,
Inazy, and Ususuki Nishiumi Formation
Formations

Late Cretaceous

Middle
Shimantogawa
Group

Lower
Shimantogawa
Group X

Eorly Cretacecus

——  fault relation
X not exposed in the mapped areas

CRETACEOUS

The Cretaceous part of the Shimanto Supergroup in Shikoku is stratigraphically tripartite
in terms of major cycles which are dominated by argillaceous rocks in the lower part and by
arenaceous rocks in the upper part. In the present area, the Cretaceous part comprises the
upper part of the Middle Shimantogawa Group (mainly Cenomanian-Santonian) and the
Upper Shimantogawa Group (Campanian-Maastrichtian) ; the Lower Shimantogawa Group
(Lower Cretaceous) is not exposed here.

MIDDLE SHIMANTOGAWA GROUP

The upper part of the Middle Shimantogawa Group is represented by the Nishiumi Forma-
tion and the Uchiumi Formation to the north. The Nishiumi Formation, over 3,200m
thick, consists primarily of sandstone, accompanied by about 300m of shaly mudstone in its
relatively lower part. Equivalent to the upper part of the Nishiumi Formation are the Inazu
and Ususuki Formations to the south. The Inazu Formation, more than 700m thick, is
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made up of sandstone and subordinate shaly mudstone. The Ususuki Formation, over
900m thick, comprises shaly mudstone and sandstone in nearly equal amount, with occasional
slump beds. Some of the conglomeratic sandstone beds are interpreted as fluxoturbidites.
This formation contains radiolarians such as Amphipyndax enesseffi indicating early Campanian
age and Dictyomitra duodecimcostata. The Uchiumi Formation consists of sandstone and subsidiary
shaly mudstone, with a small lens of limestone and is probably lower than the Nishiumi
Formation.

UPPER SHIMANTOGAWA GROUP

The Upper Shimantogawa Group is conformable with the Middle Shimantogawa Group.
Its lower part is composed mainly of argillaceous sediments. Three formations of different
facies are distinguished from north to south: the Johen Formation of turbidite-dominated
facies, the Nakamura Formation of intermediate facies, and the Arioka Formation of neritic
siltstone-dominated facies. These three formations are in fault contact with each other. In
the Johen Formation, sandstone interbeds become westward less frequent and some of them
thinner, finer grained, and better stratified. According to paleocurrent analysis of the sedimen—
tary structures, lateral curents were exclusively from the north in the Johen Formation,
whereas they were from the south in the Nakamura and Arioka Formations. Longitudinal
currents were from east to west in the Johen and Nakamura Formations.

The Johen Formation, more than 3,400m thick, rests conformably on the Nishiumi
Formation. It consists chiefly of shaly mudstone often interlaminated with sandstone. Tur—
bidite sandstone beds are common and siliceous rocks, slump beds, and felsic tuff are occasional
in this formation. Inoceramus (Endocostea) balticus, I. (Sphenoceramus) schmidti, Diplomoceras? sp.,
and Maorites sp. occur in the lower part of the formation. The Nakamura Formation, over
2,000m thick in the present area, is similar in gross lithofacies to the Johen Formation.
But it is separated from that formation by the less common occurrence of turbidite sandstone
and shaly mudstone interlaminated with sandstone. On the other hand, massiv siltstone is
occasionally seen in the Nakamura Formation. Small lenses of limestone also occur scarcely.
The lower part of the Nakamura Formation yields Inoceramus (Endocostea) balticus, Gaudryceras
aff. denmanense, Solenoceras sp., Glyptoxoceras cf. indicum, and Natalites? sp. Moreover, Baulites cf.
rex is found outside the present area. The Arioka Formation, more than 1,300m thick in
the area, is richer in massive mudstone and siltstone than is the Nakamura Formation. More-
over, conglomelate, partly of fluxoturbidite nature, is interbedded at some horizons within
the formation. Vertebrite cf. kayei is found in the Arioka Formation, and Inoceramus (Endocostea)
balticus and I. (Sphenoceramus) orientalis as well occur in the eastward adjacent area.

The above three formations are correlated with the Campanian (Lower Hetonaian of the
Japanese scale) for at least their respective lower parts and probably include the Maastrichtian
(Upper Hetonaian), on the basis of the molluscan fossils mentioned above.

The upper part of the Upper Shimantogawa Group is represented by the Misho Formation
and the Yamakita Formation to the south. The Misho Formation, over 2,500m thick,
consists of alternating sandstone- and mudstone-rich sequences, the former being dominant
over the latter. This formation resembles the Nishumi Formation in the predominance of
sandstone, but differs from that formation in that several thick mudstone-dominated sequences
occur. Slump beds and felsic tuff are seen at several levels within the formation. The Yamakita
Formation, more than 500m thick, is composed mainly of sandstone accompanied by mudstone.



PALEOGENE

The Paleogene part of the Shimanto Supergroup is divided into the Murotohantd Group
(Eocene-Oligocene) and the Sukumo Group (Oligocene). Outside the present area the
Misaki Group (Oligocene-lower Miocene) is exposed which represents the uppermost division
of the supergroup.

MUROTOHANTO GROUP

This group comprises the Hiromi, Shikazaki, and Kurusuno Formations. The Hiromi
Formations, over 4,200m thick, consists mainly of shaly mudstone or shale accompanied
by sandstone, being characterized by the occurrence of basaltic rocks (lava and tuff). Its
uppermost part (600m) is dominated by massive sandstone. The sandstone of the Hiromi
Formation is poor in quartz and rich in rock fragments (mainly volcanic rocks), as is the
case with the Cretaceous. This formation contains radiolarians such as Dictyoprora mongolfieri
characteristic of the middle to upper Eocene. The Shikazaki Formation, more than 1,900m
thick, is composed largely of shaly mudstone accompanied by sandstone. It corresponds to
a part of the Hiromi Formation exclusive of its uppermost, sandstone-dominated part. The
Kurusuno Formation is made up of shaly mudstone or shale and sandstone. The sandstones of
the formation, as compared with those of the Cretaceous, tend to be richer in quartz and
poorer in rock fragments (mainly volcanic rocks). This formation yields an Eocene foraminifer,
Asterocyclina cf. stella, and some Oligocene bivalves such as Portlandia (Portlandella) watasei and
Lucinoma hannibali, outside the present area.

SUKUMO GROUP

This group is subdivided into the Nakatsuno Formation of neritic siltstone facies below and
the Tatsugasako Formation of turbidite-dominated facies above. The two formations are
faulted against each other. The Nakatsuno Formation, more than 800m thick, consists
chiefly of massive siltstone, with several interbeds of graded sandstone. Pebbly mudstone and
felsic tuff are scarcely seen in this formation. Crassatellites cf. yabei and Venericardia subnipponica
are found elsewhere. The Tatsugasako Formation, over 1,300m thick, is composed of
mudstone interbedded with graded sandstone and slump bed in its lower part, mudstone in
its middle part, and sandstone, occasionally graded, in its upper part. In this formation, longi-
tudinal currents were westward (better to say, southwestward) and lateral currents were
both from the north and from the south. This formation yeilds such molluscan fossils as Port-
landia (Portlandella) watasei and Lucinoma cf. hannibali.

INTRUSIVE ROCKS

Small masses or dikes of various kinds of igneous rocks are intruded into the Shimanto
Supergroup. They include biotite granite, quartz diorite, diorite, quartz porphyry, and
andesite. Intrusion of these rocks is probably dated at middle Miocene. Shimanto rocks are
thermally metamorphosed to be hornfelsic in some parts of the area. This suggests that granitic
rocks occur widely underground.



QUATERNARY

The Quaternary comprises terrace deposits, talus deposits, and alluvium. The terraces
(mostly river terraces) are of three different altitudes. Their deposits are composed of sand,
gravel, and clay. Talus deposits are scattered in the area, but their occurrence is shown in
only one place on the geologic map. The alluvium, consisting of sand, gravel, and clay, are
distributed along valleys and beaches.

ECONOMIC GEOLOGY

A small mass of quartz porphyry near the northwestern margin of the Sukumo sheet-map
area is altered to be useful for pottery stone. Sandstones of the Shimanto Supergroup are
locally used for macadam. A mineral spring occurs about 2.5km southwest of |ppommatsu,

but is now concealed by flood deposits.
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1 Inoceramus (Endocostea) balticus toyajoanus Nacao et MaTtsumoto X 1 Hiff@NK, 4, fEEfiE a7
2 Solenoceras sp. X 1.2 HAJENK, HE, EEiimams
3, 4 WU IEOWERE THICA LD EIEAT  Torlessia %7213 Terebellina ZHALIT % X 0. SYGINT Kigh
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