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Mh | Mh Mh
T O®W B O RLE

Tetragonites (?) sp. R R
Anagaudryceras sacya - (FOrggs) R
Gaudryceras cf. denseplicatum (TimBO) R
Desmoceras (Pseudouhligella) japonicum Y ABE F
D. (P.)japonicum mediocompressa MATSUMOTO R
D. (P.)japonium compressior Mar. (F
D. (P.)poronaicum  (YABE) R
Puzosia cf. nipponica Mar. R
Mesopuzosia pacifica Mar. R
Jimboiceras planulatijforme (JimBO) R
Jimboiceras (?) sp. R
M arshallites sp. R
Acanthoceras (s.1.) sp. R
Bostrychoceras otsukai (Y ABE) ; R
B. cf. woodsi : R
Inoceramus concentricus nipponicus

Nagao & Marsumoro R F
1. aff. concentricus nipponicus N. & M. R
I. concentricus costatus N. & M. R
I. yabei N. & M. R F
I, tenuistriatus N. & M. R
I. hobetsensis N. & M. R
Propeamussium cowperi WARING VAR. IR

yubarensis Yase & Nacao ‘

Tellina sp. R
Solemya angusticaudata NAGAO R
Tessarolax acutimarginatus NAGAO R

VA : very abundant (%)
C : common (&)
R @ rare (%)
? L EEAHERE,

A : abundant (%)
F: few (%)

()@ SRR,
(%8 KFEchim)
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W3R EBEREAE A (2)

Mi|

Wi
T#B

B3
| 3

Neophylloceras sp.
Epigoniceras glabrum (Jimpo)

E. epigonum (Kosswmar)

Epigoniceras sp.

Gaudryceras denseplicatum (Jiugo)
Tragodesmoceroides subcostatus MATSUMOTO
Mesopuzosia pacifica Mar.

M. indopacifica (Kossmar)

M. yubarense (Jiuno)

Mesopuzosia sp.

Yubariceras cf. yubarense (YaBE)
Fagesia sp.

Hyphantoceras aff. oshimai (YaBn)
Bostrychoceras otsukai (Y aBE)
B.otsukai var. multicostatum (YABE)
Bostrychoceras sp.

Scaphites planus YaBe

S. puerculus Jimgo

S. (s.1.) pseudoaequalis Y anw
Scalarites scalare (Y ann)

S. venustes (Y aBE)

S. mihoensis Marsumoro
Sciponoceras orientale Mar.
Aptychus

Inoceramus concentricus costatus
Nacao & Marsumoro

1. tenuistriatus N.& M.

1. hobetsensis N. & M.

I. hobetsensis var. nonsulcatus N.& M.
L. iburiensis N. & M.

1. teshioensis N. & M.

I. incertus Jimgpo

Acila hokkaidoensis N.icao

Grammatoedon sachalinensis (ScHMIDT)

ol

AR O"HE R AR

o)

o)

A mod R

TO”A™OYM "I XX

Mk
R
R

=

ol R T O ]
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| Mi | | R M
Grammatodon sp. I | R ‘ |
Propeamussium cowperi WARING var. ‘ R i |

Yubarensis Yape & Nacao | '
lessarclax acutimarginatus Nacao { R i
Simple coral ‘ l | R ‘
WAk HECEBERERN R LEEC A

[t v 355 5] o
Neophylloceras subramosum Suimizu l R ‘ R R
N. compressum MATsUMOTO P F . R
Epigoniceras glabrum (Jiupo) R ?R(C) R
E. epigonum (Kossmar) iR | R
Epigoniceras sp. : R R
Anagaudryceras limatum (YABE) "R I | R
Gaudryceras denseplicatum (JimBO) "F|R| R IR R
G.denseplicatum var. intermedia (YABE) 'R © R
Tragodesmoceroides subcostatus MaTSUMOTO "R i R R
Mesopuzosia indopacifica (Kossmar) ' . R
M. pacifica MatsumoTo "R R R
M. yubarense (Jimuo) e R C
Mesopuzosia sp. i R | (C)
Jimboiceras planulatiforme (Jimpo) , R | R R
Pachydesmoceras sp. R R R
Romaniceras sp. R
Kossmaticeras sp. | . R
Prionotropis (?) sp. i R
Barroisiceras (Reesidites) minimum Y ABE ' R
H yphantoceras sp. : R
Bostrychoceras otsukai (Y ABE) LA F
B. otsukai var. multicostatum MATSUMOTO ' R R
Bostrychoceras sp. ) R
Scaphites planus Y age "AF R F R
S. puerculus  Jimpo A|lA|] C |R R
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S. puercrulus var. teshioensis YABE A | |
S. (s.1.) pseudoaequalis YaBE A : :
Scalarites scalare (YARE) AR : R
S.venustzs  (YABE) R |

o
~

S. mihoensis MATSUMOTO
Sciponoceras (?) sp. R

Inoceramus concentricus costatus
Nacao & MarsumoTo

I. tenuistriatus N. & M.

. hobetsensis N. & M.

I. hobetsensis var, nonsulcatus N.& M
I iburiensis N.& M.

1. teshioensis N.& M.

I.incertus JIMBO

Acila hokkaidoensis NAGAO
Grammatodon sachalinensis — (ScHMIDT)

eo e
R B v I
=

PRoOmO®N® AW W
W W
@]

Ostrea sp. .
Ezogyra (?) sp. (. P
Anomia sp. . ‘ IR

Propeamussium cowperi WARING var.
yubarensis Yass & Nagao

Pholadomya sp. R :
Periplomya atf. elliptica Nacso & OraTUME R ,

Tessarolax acutimarginatus NAGAO R , R
Simple coral R - R
Echinoidea

Notopocorystes (Eucorystes) intermedius R
Nacao

Crab 'R
Trochodendroides arctica (FHEEr) : R

=




oL MEMRIUE R R T A — AR
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b M v | ) i M

Phylloceras sp. R :
Tetragonites (?) sp. R - R
Anagaudryceras sacya (Forprs) RI?*R | 2?2 R
Zelanditss aff. odiensis (Kossmar) IR
Desmoceras (s.1.) sp. R
Desmoceras cf. latidorsatum MiosELiN R :
Desmoceras kossmati MAaTSUMOTO R
Desmoceras  sp. R
D. (Pseudouhligella) japonicum Y ape R|R R
D. (P.) ezoanum MATSUMOTO R*(C) R
Puzosia nipponica MAr. IR ?
P.(?) ambigua Mar. R
Marshallites sp. f R
Calycoceras cf. orientale Marsumoro X 'R
Acanthoceras (s.1,) sp. | R|R F
Inoceramus concentricus nipponicus | ;

Nacao & Marsumoro | R|C R
I. aff. concentricus nipponicus N, & M. | R R
1. yabei N.& M S92'RIC 9
I. aff. tenuis ManTELL } C
1. aff. anglicus Woons ‘R i
1. aff. cripsi MANTELL R 'R
Propeamussium cowperi WAarING var. |

yubarensis YaBE & Nacao (C) R

Pleurotomaria sp. R
Acteon sp. R
Echinoidea R IR

R SR B IR, ANASERS




18

I. 1. 2 k¥R

AT SRR R G A 2 o T, HIBIRERERIC D s {BEAICE R i
OHIETH D, 1,700mEL DEE 26T %, REFIE RN S UaUk BXT U
D12 XKD END, FEBOEHEE—MRICHEETH S, T (Ua-Ug) IFEE
1,200m W74 LEEG I S B A AR HERY) T - T, WIREZ T A AR, F
LSRR AR Z L RICEDT, THCEARKERRBIUTT VEFA -4/ ET
LADANEETH S, L (Uh—Ul) & B & FEkOHE TH 20, Btk
LD, RIKEICZ LW, R ESOREEIE 500m ISV, GBABROREEICIEE
BLHEOTVBEIAMMEEAEHENZ VR, TEERKRBEROLEG L RE %,

Ua JE& 200m W4b, MEUEMMETES - a2 E L L, HEHICEE 30 ~50m, L
FRICJEE 20 ~ 30m ORIV MEZMZ S . FIREOWEDWHE (JEE 2 ~ 10cm)
WOULNTET %, TOWAEICIE, RIEA - AKOENMCENRERDNALN, 5
WIS (2210 - GH21E) B2 E < R0, RIKEZZ LW, LETciER
B~HERICENEEICHA SN, JESE—KIC 5cm LR TH B D, & Xicid 1.5m i
MR e b s, WREEIREN (PHEESG) - A0 - ZE LA LY (A0 E
G e Bbns ) mah - KIUEWR D 57% %, ikl EEiCDxni, &
HBTRBROBAOMBLEXUERBE LTHEICHAONS, OQKEHREDZNN
BRCEoTHEOI L H D, —CHKZZL, LELER0.5m At RE X
ICEY %,

LA DEREDED, ZDSHA4 /T LADITWT VEFA KD EEATH S,
Inoceramus hobetsensis ICIZFAKBIDE DALV, O LHEMNTE A /T LAD
5 BT 1. incertus WEHATH S, G THe Lie TldEHtAaORgE, <
A/ T LADNENRE > TV (56 KRB,

Ub (L#&HI IV FEM S ) NP T — BRI R iR A
HICFEEL TV 5,

A& Z ORI ERHIC K o TESBIEIFE N, T OO [ 5RO M S
ZRATZ2DICEDLD THMGRIETH %, EZEEBHIKTERTIEH 30m, Z0
flOMIX TIE50~100m TH %, F& L THEHI )V MEMD S~ IV FEDNBERD,
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AT NI B AR o THIKL & 75 B a2 R 9 Ay, SIS X > Thia b
HixB,

FAES K O HUAL - ML, R HX ORI T RIS R E 2 ~ 6m ORR ~ kiR
OWENFET 2, COMERRK~ROZzEL, BEOBEBZLZER, FLE
U A R DB EOEE (JEE 0.1m LT ) ZRHANCHKE T LB D, T 5iC
REMMA ELZRICTET LB H D, & XITIE cross-lamination 2R E 8 H B,
COWEROE - RHES - OB XCLRORERNSRD, THLEZEOAEL
i - WACE DM 238, SR aMNENICHET L, Teredo ICZHAET N7k
BEAEETEEN TV D, EMOY)V MEMBE~> IV MEE, £2ROMED/NS
B, %3~ 5cm OMMEMRE G L HNE, D LOWEEEZSHANCHE C
LE by, efktlhig (LELEZROERONZEZE) zMERICEC LY
B, SSOWKHIROERZRT I LEH> T, ke UTHREIRENAHANCEN T
W5, BICRAORZUADNEZ L, ZOENICHE - Fr—b - AR EDNH S,
S5ICZROFHA G RZ R DOOIREZ MR E G, Tz, FA~HIRL, Rt~
TR RS (— M ighkaRic BT ) A, LIX LIXBIRo#E (JEE 0.1 ~ 0.5m)
ZIRLUTOAEANTET %o TOX S ICAREOHERYIEELN I HERIREZ R LTV
%o TOXD HMEMEMEBHIX NN T L ICHEHZE TH D, FBLI YA O
FrezbdTEmIcgd, LIXLIERO0.5m ANOKEZITET %, LAlEMlics
AL ETDLHTEZ, FROMEICE FNITANERT 2, GBEHOMEITIE
REVMA DL RICEENS,

FE I K bl K O K Cld,  TBR D kA KR~ RIS DS FTIC & > T
WBFETZ TN D, ThERT IV MEMBAE~ IV MEE, BEEE (JBE
0.1 ~0.3m, WREKEEZLT ENZV) DOAFAEENSH, FHROHIH D
& & Bl o TABAGHERUREED B B iR, T REMMA 2075 <k, AIkE
Ml - (baORE DT S,

RIETIEED DB E B X CERIKERENMEL, ZOREEIF03~04m TH 2
N, LEIIKE 25mIET B, ERRENIEARO RISz > TRMEIC L HEICE &
BICAEN D,

KETEA /T LADANT VEFA MO LEATHD, TVEFALDIE
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TREHMOE O (FHlZ1EVIb#ED Scaphites, VIa&fD Lechites) MEZRTH
%o BBRWHOT VEF A M & ITHIBHXPEH, HEHXE AN SO TR ES
T®H %, F7 Inoceramus uwajimensis 35 & O I. mihoensis DL HITIE, ARO
LEONETROOEN S,

Uc JEEH 60~ 100m, FEHMEREN 575D, JEE 3 ~ 30cm Dffta~fjpR @i
EEEZLLCHE, A UR VAL RS> TWVd, ABARRICIEIN R E
T, MKBIENTH 2D, 2m DEIICNIT LD 5, Wikikild, 2icb
eoTlaMcBmEcEEhn, NMET2WEL RSO Z ST, Mtahld &
B 5 EVS LRI AT MOMKX K b &0k d, GIRERERIGEEICE
Fh, —MICHBNR T 229 %, HICERYLE OB 2074 < kv,

HAZEDLHTELEML, 4/ T LAEBRICEENDS, TVESF A MEBE
WCHED S FEH T 2, 4 /YT LADITMNT VEFAFLDBEZINEBTHD,
JE45 HIC Inoceramus uwajimensis O R Z DL %, 1. uwajimensis DLl
Frigoes, —ficmmz FACHTTWEBRLIELIEEOREEH D, FiE@o
LDOLFENICHD, 7 VES A FTRIMAED Damesites NEZATH D, HELOD
EDEFENTH D,

Ud JE&H) 250 ~ 300m, {4 - EESZT L L, DEOEOHE 2T, ik
AERLUELRHEHEE TS S, BIGE S X CRIKEREIE FEBICHZEL, mMibiix
DOFEHITIHEE 3 ~4cm, LEFIC30cm DEDN Im BELHWICEDHTUAEEA
ICHBND, MIBHROFM TIIATROMKX KD & E SICHEFICHELT, EEE—
I 03~ 1m &0, LIELIE 2mic kST e dH b, RINEEE BTl
2%, MR EEHIKICA SN, FHRICHR, I3 ENTH S, & IcEipi
KTl e B TRESTICEENS 721 Th <, JEE 3cm WOk 7Z
GUEMEDHEACAEAICHEND, GIREMBLIE N EHICEETHSM, 8
Whind, RIS FEEz LTV a,

LB FERISEEICELL, 1/ 2T LADHNT VEFA XD BEZMIC
BATH D, PEBTRODNDELIGESZD, REOA /T LADITNT VESA
MR THATH 2. KORRENSEEEASERA U SWVICHERT S, BB T
B HhEL L LECE ORICIEANEDZENAENS (6 KB ),
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Ue JEERIFICE>THhEDZML, Mol i ori<iEd 100
m NS THBH, ZOMOHIK Tl 200m 1LV, BEHEORENH%S, TORE
FEDDHTHE, MRTH->THEDOEDRIFZEALEER, BWEDHENEDLD
TENSIMET B0 HRAEO FRIZE AL L7 > T, BT 10m LU F O
IWHETH B, BINGRENTHD, AR ELINCE > TEEICENCEENS
T3 EHV, ARKEMBIE RV, (KO0ERIEENTH S,

Uf JE& 150m WHt, & LTHERS - lea 5740, EEd LR LIEHEHEE
%%, FRE—MICEE 10m LA FOME 2L M EM S~ E IV FETH D,
TOICZED EMICHEIEO )L NENDDL T b H b, miBHIXEHITIE FEOM
KBy MR L 75> T, JEE 50m AN DI 2 )L MERA SN, & FEBK 5micid
FRIS D FR 2 7 U CARBANIC B EN TV S, ARFO TEBITII A OFEH D L x
5NB, BREBXUCEREDEZOAEAISMEL, ESE0.5m AstxunLzh
IR TH 2, a3 ENICHADN, —RICHERICEENS, AREMIEZ &
KEEN, WEDTLEHD, RO LEH 5, HBMBLHICIEREYIEAT DWW
A AN AN

A EDLDHTEZL, —HRICHEDNSEMTEH 7 /T LAZREN S & D
S5EMUELKBVENT 2, VVEFA A /T LALEFRELSLWVICESRATHS
W, FEHTRELELENLEWVS LT VEFA FOANEZY, 7VEFAFTRIEED
Epigoniceras, I #f ¢ Damesites @ (E /I ¥ 5 B o VI a #if & Polyptychoce-
ras WEATH 2, FkA /I LALHNDOECAEEFERL, HEBHOEDA
ELHEHL TS,

Ug JE£& 200~ 300m. Bl &> THEZW SARICT 50, Lk L
TFRED LN SAMKITH S,

R D HUH Z RO T s Tk, TR RRICIZEE, RS (BT X
> TREZROMAGRHMRZ ZE ) ~HPE IV NEAHLND, TNEOHEO
EEE 10m AN TH S, FlRZ LW EE6% - ERA - RIEA (EEICET) -
HEEY) (MAaLRDNBE DR L) - ok (KUEEAT A5 L) - iba - H S -
Fr— FBITMUAEDOK R SREREN TS, REO R (Ug,) 100 ~ 150m &
MEMORS - WHESZELT 5, L (Ug,) &KX OPEHI T 100m K
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5, ZDOLUIETIE 150 ~200m DJE E 249 %, Ug, O FBIERGIKE, Mk s & i)
Hies L OMBICE S, BHZ2DO 2WEOHEOREIIE L EITE ImichiT L
Wb, FABEMDEESE TH S, WWaDWEE FRICEN, L (FidoEle
EMERE O 28R <) IcdEn, Ug, O EIEGHE - REA (HRICHET) - BE
Bl 5755, BIKNEB X CRIKED SRS L TAREO FEich L, BT
FHICHEND, BINERFHTA - 4 FEA(KEEA) - ERABITERER
MO EN S, ik ahild—fICZ LW, Ug, O MORAERICZRICETEN,
E 51 Ug, O Effic b ies - AR Ec T ENn 2,

FE BRI T, Z Mo & » & HIEAW L RAMK L 750, EE I 300m
WHTH B, ke LTIEIESEN 5220, EETELELEIIV NEOH
HEND, FRICIZEES 10m AN OIS )L M END D, WEDHEREONMEFE
NT, WIAEBMROMKX EERTRAL LTZLLE3H, LETIERE D Hmic
HAENB, WRAKIZIEEAETENTVWENKI TH S,

FRE IR A R RIS D7 > TRIEO FERICKRNT EED I LD 2L, £
Te X DR T DK & O E AR RIRIC DT> T FAZLLR%, Il
(& TR X DB 2 Bk < Tl Ug, 1cid 27 <, Ug, Tld—RICHETH 20, Ug,
DLETRELICEL G5, GHBHBUIMMBMXORNTE R LBICBETH 2,
MEmTRCLEHOEKRDT LB H > T, ZORMICEHEYICA DI MRk
W,

e FE X 2 B < HiBC DWW T % &, Ug, iIcB Wi, Ug, TIEZW,
FALL BRI ORMTE EEICZ WV, [Lald—RICHRD SFERT 50, 1/
I LRAFREAPICEHBHPICE R LS S WICERT 5, 2L LTIEA /I LA
B7YEFAFEODLERTHED, REMTEHEDPFACIEVWEES, 7VET
A bDS B, KON TIEIMED Damesites PEATH > T, BHEMDOE DI
FNTH 3, EEId I EE O Gaudryceras, I Af o Damesites, IV Ef D Neo-
puzosia WEATH D, TSIk EHTIEEER OV a D Polyptychoceras /%
BELZD, BREROY VEF A M e ICILEHIXICE T2 LEBICEEBTH 5,
¥ 7z Inoceramus naumanni (¥ EEICBN T E K ICE L EIT %, R BEEHHIIKHE
3 & CALEHIX D —ETIE, AR O FEICHB W T R — FEh SRS 2 LA HE
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DNRE GRS e HENAREND (7 ZBH),

Uh EZEBINCE > T b AL, —f&icid 100 ~ 150m TH 31, mibilix
DOPERITIEHE <, #30m &%, —MICHEE )V FEM S~V Fah SR,
Akl UTiE BEICm o THIRL & 72 %, ARG Ic &2 e L, itk odt
FICIEEDMICTE BHIEL, MK - JLEHIK T3 o)V MM S~ E L
MAWES TR, AFEO RRICIZEE 10m LR O#ER R 2 3 T B~ bk 75
(EBNCIBE 72 T DB D), EREFIIVNEMBEDNSH S, ABICIIWEOLE
JENCAEAICTEEL, EHICHEDHEEEEICASNS, COWEIXAE - BIE
fi - RERB L USROG, DROFAN - G2 57%%%, JEE 10cm X
FOBIKED EDDTERNCNET D, MHRARLIIASE 2RIz TlRERIC LI
HEICEZRICEEN S, ARKEABIE—HICZ 0D, PEi KA, JLEhx
WFHADIEL 8%, FMRE—MICERRZZL, MUItAOA 22 RICET,

tEEEALELTERICEEN, EE50EVS L FHOAICEDE L, PEHIX
JHTII V< 5%, WAREENS BN EMUL BWVICERT 2, 7
EFA AT LALIIFALCSBWVICERATHZHD, 7VEFA MIELELNE
WO EMBDSEMNT B, TYEFA DS B TIRIAED Damesites 35 X U FH
BOEDOWBATH D, BEMOEDIE & AT 3 K O it X p i #24c
%, nEBA /T LALNOAALETRELT %,

Ui JZ& 100m N4, L L TleE - WHEEETH S, leEd—RICHEHETH D
LIFLIEE DD THHE, MO ehdbsd, MEDHEII-RICENTHZH, M
WX OFEMNTIZEE 5cm AADE DN TEBICHE TA SN D, Zdsm il O FE{l,
X O TR EOEBIOAEACTEND, VEORIES X CRIKER
EDNTHIENTEL, BEER03mUTTHZ, RIKADEIRELS (TEEL) - &
%G - S (S ) Wi OENCHEDNORERN SR EN D, HERRE R
— I ETICEBICHASN D, AKREMBIE—RICH TFEEZRELTNT, Dk
WA, BEICEZWC Ebh D, MBIt A O N EZRICEENS DD
%o

ftid2RICELT 2, 1 /T LADHMNT VEFA FXDEEETHS, Ino-
ceramus schmidti (ZJeEEN 5L RICEML, —BICHBROEDTHY, BOMH
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ZRACATBEDNL 0, ZOMOaldEE LTEMSELT 2, 7 V€S A
F Tl O EED Gaudryceras, [ £t Phyllopachceras WEZTH O, BERDE D
FENTH %,

Uj FHOU EDOXIMNEZDANANTHZN, & IfbaoEHRICK > TU
EHICXAIE NS, JEE 100m WHL. —fRICIEINE SN 5% 20, FMEsX O
T OMERERELES 10cm NADWEDOHENP L GENS, RKAEE
NUTMELIEEI3 03m AN TH %, i hLE —fRICHENTH 2, Moy
HIciEiitaz ZCWEDHRE 0.2m DEIICKSTEDNDH D) BLRUEREBNOA
WAILHENG, AREFRIE—RITIZDERVDR, BFFNicEnc Lt d s, Lald
FIUCHEHT B,

Uk J2£& 100m W4b, JLEHK E K ORI O JLfI72 i L, st
HcEHE=RcELDNS, WEH IV NEME~ IV a5 RD, DEOWE
D ZHE, TG IR TR TH D, IV NEDNERATH S, kG
R EMCETENS, ARKEFREPEXI TR ENTHSH, LXK cld
W, HBLZERIRTH D, LroMYtaom 28T,

LIS T RIS D0, Eiic2 <, i Iuil ¢ idm & o figic
BARTHEL IR, REO FHEEDE EIcZ 0, (CAREU»S ERENS EH
CLKEWCHERT S, 7YETA A /T LALDETSEWICESRATHD, 7
VEFA P TIEERTOVI a BED Polyptychoceras WMEEATH 5,

Ul ARG, O & PRI MBI L, FE=Ric@Ebh 0™,
WK BRI D S & R B S L ORIEEDN 5750, BREDHDPBLAERTH 2,
HREFBZIZEAETER, (LAFEL L TWRL, BFHLTWARD TREE
13 10m TH %,

EHtASLUNE FBEREHEOSEY S EMT A2 6, 7, 8 RITRT,

ik 4) HEREHHE SR OMBREBEHTE I AEEORSICHR B, L UK =20+ HERIRE I HER
DA DIEHEZRE > > TWd, I&DEILAMK T UL, FPEsHipCIefl & Uk, i il <& uj,
EHICHEBIXER TR BT 5 UMHE =RICE >bhTWnd, TOXIIKHERIILY SEICHD
I EHIBREN TV S, 55O FAESHIRTIEIC 3500 TR SR RE 4 DfFHET, & 51 LB
RIEREE 2 LD LAEEIRZ S > THHMIREICES > DD, LIchi> THEREHE =R DMIC
13 LRSS S 2
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6Kk LEMRIERE R E A (1)
T o o Pl O

Neophylloceras subramosum  SHIMIZU ‘ “ R|R
N.compressum NATSUMOTO | R
Neophylloceras sp. R|R|
Epigoniceras glabrum (Jinso) F ‘ R|R
E pigoniceras sp. R
Anagaudryceras limatum (Y ABE) RIR|R R
Gaudryceras denseplicatum (Jimso) R |R | R |F R F
G. tenuiliratum (Y ABE) R IR R
Tragodesmoceroides subcostatus Marsumoro | R ‘ .
Damesites damesi (JiMBo) J RI|C R R
D. cf.damesi intermedius Mar. ‘l R
Mesopuzosia indopacifica (KossMaT) R ‘ R
M. yubarense (JiMBO) 2 R R
Mesopuzosia sp. ‘ R
Neopuzosia ctf. ishikawai (Jiupo) i R |
Jimboiceras cf. planulatiforme (Jimso) | R |
J.mihoensis MaTsUMOTO ' R
Kossmaticeras ci. theobaldianum(SToLiczKaA) ‘ R |

var. paucicostata MAr. i
Prionotropis sp. R ‘ |
Barroisiceras(Reesidites)ct. minimum(YasE)| R i I
Bostrychoeras otsukai (Y ABE) ' R -
B. indicum STOLICZKA ; R |
Nipponites cf. mirabilis YaBE R |
Scaphites puerculus JIMBO i F R |
S. perrini ANDERSON | R i
S. (s.1.) pseudoaequalis Y ABE R | F I |
S. (s.1.) yonekurai YABE | R !
Scaphites (s.1.)  sp. R 1 ‘ l
Scalarites mihoensis MArsumoTo R 'R I 1
Scalarites sp. R | R ‘ | II
Polyptychoceras obstrictum (JIMBO) \\ R 1 I
P. cf. haradanum (YOROYAMA) \ } l ! R
Polyptychoceras sp. ‘ I[ R |
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1?3? lg%l ub ‘ Ue %Ed rij.;,-ﬂz!g%

Sciponoceras orientale Marsumoro R ‘
Lechites yokoyamai Toruniga & SHIMIZU F | F ?
Inoceramus concentricus costatus R

Nagao & Marsvmoro |
1. tenuistriatus N.& M. R !
I. aff. pedalionoides N.& M. C
I. hobetsensis N, & M. F
I, iburiensis N.& M. R
I. teshioensis R
I. uwajimensis YEHARA F|{C|VA A
1. uwajimensis yeharai N.& M. F|F|C R |
I.mihoensis MarsumoTo Cc|C cC
I.incertus JimBO C
I.ezoensis YOROYAMA F
I. naumanni Yox. i F
Sergipia (?) akamatsui YEHARA R|R|?
Acila hokkaidoensis Nacao R R
Grammatodon sachalinensis (Scamipr) RIR R R
Cucullea sp. R R
Propeamussium cowperi WAarING  var. R R

yubarensis YABE & Nacao

Lucina (Myrtea) ezoensis NAGaC R | R
Natica (Lunatia) denselineata Nacao R
N. (Lunatia) ainuana Nacao R
Simple coral R
Echinoidea R | R R R
Crinoid stem I R
Shark teeth RIRIR R
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W& LR (2)
Ue | Uf |5 P

Neophylloceras subramosum SHIMIZU " R R }
N.compressum WMAarsumoTo R
N. hetonaiense MaT. R
Epigoniceras glabrum  (JimBO) RIA|R R
E.epigonum  (KossMAT) R
Anagaudryceras yokoyamai (Y ABE) R
Anagaudryceras sp. R
Gaudryceras denseplicatum  (JiMBo) R|R R
G. tenuiliratum Y aBE F|F C R
G. striatum  (JimBO) R
Damesites damesi  (JimBo) C|R|R}| R
D.sugata  (ForBEs) R R
D. semicostatus (Y ABE) AC|C| R
Neopuzosia ishikawai  (Jinpo) FIR|C| R
Yokoyamoceras jimboi Y ABE IR R
Anapachydiscus deccanensis yessoensis MATSUMOTO R
Eupachydiscus haradai  (JiuBo) R
Menuites sp. R
Menuites japonicus MATsuMOTO R|IR|R
M. cf. pusillus Mar. R
Peroniceras atf. ninakawai Yase & SHiMmizU R
Peroniceras  sp. R
Texanites (?)  sp. R
Bostrychoceras cf. awajiense (YaBn) R
Bostrychoceras  sp. R
Scaphites (s.1.) gracilis Yasn R
Scaphites (s.1.) sp. | R
Polyptychoceras obstrictum  (Jimgo) R l F | R
P. haradanum (YOoxkovama) R |C, R|IR| C
P. pseudogaultinum  (Yox.) r C C
Subptychoceras yubarense (Y ABE) F
Pseudoxybeloceras quadorindosum (Jivpo) ‘ R
Pseudoxybeloceras sp. ‘ R
Baculites sp. R ‘ R
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i Ug | Ug\‘ Ug
Ue | Ut |l b il o

. . ! |
Inoceramus mihoensis MaTSUMOTO | R
F

\

I. ezoensis YOROYANMA R ‘
. . i

I. japonicus Nacao & MAaTsumoro i
I. amakusensis N.& M. F

I. aff. hetonaianus WMATSUMOTO

O x>

I'F|R

I. naumanni YOKOYAMA R |

>

1. orientalis SoxkorLow

1. pseudosulcatus N. & M.
Belemnoidea

|

i

i

1. yokoyamai Nacao & Marsumoro ?
i

I

|

|

Acila  sp. \
|

Grammatodon sachalinensis (ScumipT)

Propeamussium cow peri WARING var. |
Yubarensis Yape & Nacao |
i

Lucina (Myrtea) ezoensis NAGAO

Scurria cassidaria (YOKOYAMA)

Tessarolax sp.
Pseudoperrisytes (?) sp. .
Echinoidea ‘~
Fish scale \
Ginkgoites adiantoides (UNGER) SEWARD l

N

B8R EARMRRIEN R B

Uk | Ui ’ Uj | Uk
Neophylloceras subramosum Suvizy | R | R
N. compressum MATSUMOTO R |
N. hetonaiense Mar. | R
Phyllopachyceras ezoense (YOROYAMA) E C ‘ R R
E pigoniceras glabrum (Jmipo) i . R | i
Epigoniceres sp. | R | R
Gaudryceras denseplicatum (Jnipo) R ’
G. tenuiliratum Y ABE R |

l




G. striatum (J16BO)

Gaudryceras sp.

Damesites sp.

Baculites sp.

I. balticus Bommw

I. naumanni YOK.
I.orientalis Soxorow
I.schmidti MIicHAEL

Acila  sp.

Grammatodon sp.

(UL Ui | Ul | ook
G. tenuiliratum var. ornata YABE R R ‘
G. tenuiliratum var. substriata MATSUMOTO C ‘ ?
R
{ R
Damesites damesi (J13B0) F 9
D. semicostatus (YABE) A
D. hetonaiensis N ATSUNOTO R ;
R
Hauericeras (Gardeniceras) angustum Y ABE R
Hauericeras (Gardeniceras) sp. R
Neopuzosia ishikawai (Jimso) C ? 1
Yokoyamaceras cf. jimboi YABE R i
Anapachydiscus (?) cf. subtililobatus (Jivso) R i
Canadoceras kossmati (Y ABE) R |
Bostrychoceras japonicum (Y ARE) R \
Polyptychoceras obstrictum (JIMBO) R \
P. haradanum (YOKOYAMA) ¥ R R ' A
P. pseudogaultinum (Yox.) R i
Subptychoceras cf. yubarense (YABE) R !
Ryugasella cf. ryugasense MATSUMOTO R ‘
F R
Inoceramus ezoensis YOKOYAMA R
I. aff. hetonaianus MAaTSUNOTO A c !
R | R 1
F 1
Al c R A
I. orientalis ambiguus Nacao & MArsUMOTO |
A F |
Acila hokkaidoensis Nacao | R
R \
Grammatodon sachalinensis (ScEMIDT) R R \
R i
Propeamussium cowperi WARING var. ‘
Yubarensis Yare & Nacao R R
Lycina (Myrtea) ezoensis NAGAO R
Patella cf. gigantea (ScumiDT) R




30

| Un | Ui | Uj | Uk
Scurria cassidaria (Yoxovama) R | R R
Tessarolax sp. R 1
Dentalium sp. R |
Simple coral R | '
Echinoidea R 1 i
Crab } R
Fish scale | R |

Ua O R B e TRHMEARE, £XIA /T LADRENEEZ> TS, L
Fe¥ o T Ua O FEEF Y Y — 78 BRI, B R st e hsd, X
ICUd D FE—HERE LEEICEBWTEENT 51 /T LADORNENEZ > TV
%, LTeh>T, Ub—Ud HESEHHE FEREEIC, Ud FES—Ug (&l &SRS 1on
tkEns, UL Ug O EEE RS RN B K CALE K O —ERIc BT HZE -
ALYt O EEE T, D EAID Uh & & &ICiliififn L ifpsic it E s,
COXIICHEMNERFRX S RS & OB ENENE EBHEN D, R
Ui—Uh &N\ b F A8 FEBEICH LTI N, UlEBZ5 CNITHSETZDTHA 5,
E 51T Ub( BTV N EMYEIE ) & EEBIE PRS0 5 B ThIE AV IS
BOTHIRE O H RN L, cheid s HUEYEE D5, Uh—Ul( L
MR JE R ) P IALE D S Al 2 &R E RO FERICIE S 9 2T
H2H, FHNCIBEEE LI RE> TV, TORMIGEEERIFEOE A
WL, #BEOLE LRI O LMICERERD, BETIZNEI NS T L
W HIE ORI B T &M TEIRV, IRBIHIHE ER 2 R D1 % Inoce-
ramus japonicus [IAHUED 51T ET DD TENICEHT ZICT TRV,

I. 1. 3 SHBITILADEIR

BIMIOREND LS, THEAH (KE) BLTRESICEINTOEEDH
JEi - S ¢ AR - A REEIE - R BIYIE G DR (O A RIS
J¥) 12 DWW T DR EAYZALA PRI SR — R i O itz @ U CRID b .
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KRMNCH 2 &, BIKES - AIKE RS KRGO EE & e E i
Ho LD LAIOME (FV ¥ — 78 LHBE— T AR ) S TEET
H 5, kAR LA 2 (R — BT A/ FERS ) IC#iE TH 5, X
FREAGLUELEEHAELAD, EHIHALE>TVWREILHED, BEDY
B — I RIS R EEB O A S R OME (F Vv — I8 FERE—E R L
W) IcABEND, TOXIICKBINCHB &, 1F5F VY —TH FEEE & KL
Bl 2Bl LT, 2O FMOHEE FAIOHE & ORI OEE R 2 RPRD Bh
%o BBHERBRERE MO (1F s F VY — 7 FEEE) & L A& OO
KRB RT

RITEHORENEZFHMICHA S, FTREBIXUMET 2 E0MEORICE
FHMENENEHZ E, TOMBKOAERD FEICHBWTE, Mi—Mk - Ml—Ua -
Ub—Ue - UF—Ug - Uh—Uk F#35 & U Uk LiE—Ulic b0 3 & 51, Hhkih
SRR 2 A R 73RN RO 5N 5, ThDOMKD SHKICE2Z —HD
HifE 72 C T TR D ICHERIRIEE & 3577, SREEICB LTI, GREMRE &
G ADERIZKIFIICH S & FEEO L FEE (L ITEPEICERR) IT&h 2L,
TH A OEHIC OV, Sl (& IEAIRETHD) KBTI T
D FEICEDN > TT Y EF A MEHBCHEBDITH LT, (/1T LARERL
BB, EBICT VEFA FOEHIEDOVTIE, EICROFEDERIC L > TH
EENZHETICE T Z20MICHEHT S L, — RIS FE» S EEicmh > TRERO
LONEFHOEDICEERZAENTHL, FREHMOLDODS LESLEDIZD
WTHBE, Min b EAICHD > TRIFINCIE A E < L&AV < i 5 A AV
L, DMREREIHD 4 MIRIGENE O D, b i < KM  ANKE

FE5) CORMMELD & ESITNEVHADOIEL RO E5NS, LALT > TR TOE S B/NEWHA O JE ]
TEICHDNIENT, T B ISRV B 5 RO EBIANOZ A KM E NS L 51, fiofEg o
MR BIG, IS HERCIRAE (ZE8E - JEBE - (AN - DR - SEHERUS E OGN, SHMMEY, 4
PCARIBE, B, WXHEE, WHRORIOMERN, & 5IftAHOREMNE G E2 b ERT 5. &
¥ T DY O HERTIREIE BNV RERRE O HERIC 2 5 N1 % HERTIRE & (32D s o To k2 £ DI B I
Nz,

FE6) LMo TRRMICHZ E, FHTETYEFA FDHNA /T LAXDEEATHD, LBTIEA/
YT LRADSTNT VEFA MCBANTES LS, LML Ub —Ue i DWW TRERZBLTA /T L
ADFIMT VEFA XD EEATH S, BB MIMKICDWNTHS &, Mj I3 bas Xk T aIKE
HMAZL, 7YVEFA MDA /T LALDEEHTHS, TOT LB MIMKkRESIC2DDEKD
INEVERIEED 5725 L ZRT THA I,
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DB B IS NS DANB BN H 5. KB abid—#Kic TE» 5
EEicimh o> TR L, HICREBCBNTWSSAHNT S EH5, EKE
AE RIS TR O U FEICHEL, & JICE MW SAFET 5, /M
hicE NS YL A OB X3 REMORE, FHH» 5 LEICih > TR T
%0 TOXSHFHEROBEMZMOMEINEE SIC B> THDIEFZE > T
BT 52 L8H2N, ZORWSEHDIAFDOLEFICHSNSE EICHAETIE AR,
DLED K ST EMZBIE T 2 BB RO EENZIL ORI X > THERE D JEHATED R
5N%, AHBOEERD FEICDOWVWTIX, Ma—Mb * Mc—Md * Me—Mf 5 X T
Mg—Mh OHERRfE D KHE N D, SHilE I 350 2 B IKE S & Tk ko
FEERMIADRDE A L F U AZRT, CN5D5 5, HEMIC Mh &b Lol
J& & FEBE L L TV B Me-Mf 3 & UF Mg—Mh O gl J& 7 L ZFhic B0 T,
AREEBLE ST ADEDKRIICE FH» S B> T SABIL Ty
52X TH2. TOMMFFTARDLE AL HEZ>TVWAEEITHSH, LhLIiLESRz
EoTWV5, §4DBI0D 2 D0MEEZENZTND LES (HENILACED) IcBW»
T, RBOFBOLELFETL, TOFENS EEICHN > TTY VBT A FHHH
EBRBDICKLTA /2T LANMERR LIRS, BOBREICBIT 2 2RICK> THEZ
N7 S A FORFWELINY oMM G, Mi—UlO5E LRKICRDENS
D T R R T R — LU R A U TR 5N B HERIR A O B X 1%
—f%IZ 500 ~ 700m TH %

C OO R ZMKT 5B E, KRWICEHIE2EICD - Thia b —kkx
@I - GH - (LANEZRLTWS, L LificAS L, BFro L A TRk
VL DD DBICBNTEE - FHB R TILARNEDKENICZLL TS, ZD
fEmE & <ICMi-Ml-Ub-Ug(& I L) - UhicDWTHFICED LN, &
B5ICMj B8 - Mm + Mn - Mo - Uc - Ue - Ui BX U Ujlcb A BN BT,

CNEOMFICBWTIE, BIE - FEEE (hiE) - HEIRES X CRESICE X
NBWAEDHEE - HEhkih - ML - (LO ok, IHICEREMOT Y ES A FORODH

A7) A E Me—MF O i 48 J O Mf H IS I T REA 24 T b, Mg—Mh O i 1 & 1< D W\ T ld Mg I
IV aBthS, MhicIFEMMESATH S,

#£8) Mh kb FiOHIEICIE, HEOSMIREICE XZTHA SN, EE - SHE KOO NEOKFNZE
RO HLENZNE S TH S,
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EHRDOS L, WODDOEBNKFMCLHUL TV, $78D5 Mi A5 LA DOHE
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WX ZEEE) ICBVTIE, OISR T EFiofEE I —ICEENNE L, M
KiTh0, bbb EEAEEMIN THD, ESCHTENIWEDHE-EIZ L, F
FegtR R - BB X CHANEETH D, THICHEHDOT VES A FNZRICHE
HU, LR EMEREZRTCEEH D, Lizh->T, DE{EEFUv—
Z WMHTHILARS, X P A oD i A KR I L HERT B D AR IC K D SRV A -
fEAHZRLTO0D EHESEI NS,

RITRER IR EATRA G D EE AT DN THE TR S, F I RIKE A ST N
BED FiBIs K R EIBEEOFIC BV THHFICHIEL, T HIKF U VY — T Nk
IR RS & OB B 720, AR LR O R K Ol LR O EBIc & g
HPEE TH %, RBE I LERED LD 72 0 I H 5N 3 RIKEE & LLREY, T
N DORLOEREIINET BRI, T ORI Td 26 MY - BHEA ORI
BEICEST, BFEMICV L ODNDORAICKD TN B ATHEMEND 5 5™, Mkt iik
VRN T EREE A, AL ARBE O s, i Bl L UZ ORIV TE
BICEAEND, FRERARIEF VY — 78 LD FIc e D E<Rv, EhicA
XS LADERIZDOWTESENS, Inoceramus hobetsensis (&1 ¥ — 7§ Bk
D FEBIC, 1. uwajimensis &I REBEO s — FESIC, & 512 1. naumanni (&
AR RS O FEBIC iR E ZRICHENT %, 1. schmidti DFEHIEA b F 1 # T EBEE
DRI Z W,

TBHERD MM OEINCH 5N ZMEEIRICDOVTENS, WaEkiEF &L
T EH XV O ALES, /&b B R EE] F— L (MEMEOTHZZ ) OJtils
K UHEHIX OPEANCFEZE L, & SICILEIX OV &9 5. Feibaaikid
JeE R D HR I L TR F— LOMEAlict EbHTEFNCHABND, TNHD
WaEEIRIE T XT Mk—UI(F Y Y — 7 # LEBE O FE— & F A # N EBRE O )
WKAFES 20, & I Mo—Ug(F Vv — Z#f BB O Ef—lm#e 4 )

7 9) Mh X O FALOEHEDRKEEIC DV TIE, Mc(& i BB ) I BAE 3 2 REm S ERES
(P~ EAT - R A) - - i - BRER - HI AR ENSMKE N B, Me( & diffis |
FRHRS ) ICMES B EIRE IR RA (RSB - RE~HIERA) - A% - BERBITIERA O
Moz, BENIIATHS,
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BWLATH S,
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M. 2. 1 /NPFERE

AXME I FE T BB ZROKEFITH LT, <54 U TNEREEOD
LG Z 5NN, BITHREDREEBE LTV DT, iERE L ORENTD
NTVED, BHRBEEC K > TSN TVB T &, BRUHIEOMTZHE
LT e EDied, ZTOBFOMHIIIENTN S, —/FARKIEBHIHOMICHET %M
BHIKICBWT, Rob&filath, JUERY:, MEFERTIC K 5 FM & At
B, BIRITRT XS HEFDHAITENBICEH > 2,

AU 3469 % T = RO AGRE I W ETE O Th 5 T LR EWVAS,
T X BREMEHFHEIC X S HFNEZOMTIERATRETH 2D T, FEHHFIIEkOM
DU/NEARRE E LT L, NEEIHER AL & O MORARRTRE - R4+
FANRER - AFFHGE - AR K O EARARR BRSO S HISIC /5T % & D
CDOWVWTENENRIART %,

INVEZR)IHEEERALERS & U TR RBIRRE

BOR MR HET& AR D 7N e 13T AT T L 5 F1 LA 78
2 ow o @ ZIRENITHRL, AIGEOREMELSE 5 &

EEBIEENG, T > CRNTIGREERIE, Al
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MELBITORMSREZS>TWVD, VI aXVIRICE
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FHDFMER LGRS TN, APCHEAODOFES ISR TVE®Y, &
5V Yy aNYIRIROM S B 100m ORIC UK LIEIREEES - HEES O/
%X & DR RIS ~ MR S O AR BN, RS Y OFEN T
N5,

VY aNYIRARTEHEE NS A EOEEIEK 650m TH S A, KIG L Wk
DEDEX%2EET 2L 1,000m 2T ED L EbNd,

TAEHRRTRIIC 9409 2 /A AT I ER I D & D & [FIRE, 1% 3d oD 3 A e
DEEED ARG AT 2L DT, MOFEO MR EHO—HAARNIRATTXD
A 800m DL T A, BLUAET TR NV FARICBENTHONS &S,
& S EMALEHIKIC 069 2 L O L ARG EEDE D TH A 5,

RO FFAHR

ARGRIK D /A JE v 2 SREEWTE, SRI7Z Z ORI Il S N, R E
BRSSO/ NI IC YIS N, FTo/hE aRahiE NI L, HEhdE ot
BNHETH 2, > TRINERIKERZEHZOMMNDS 2 3 ENZAREEDNH S, 74
DHEBHAZFET BES LREERE TH> T, WEDBREINECI>THEMCT S
CEMTERMoTeh, WHRGZFES BEB5HD M T 28D LRbN S,

WA ZET BE0E, FrOIRAN L 400m Kz h 5 REERTE IS0 > Tofh
U, IR~ ORI S LG ETES L O HEN 5740, EkEHIC Corbicula
atrata tokudai (YOKOYAMA) 7z % 9 % (& 7, Polymesoda (Geloina) hokkaid-
oensis (NAGAO & OTATSUME) #7£9 %,

HRIRERIZ 7S DIR « B OIRKETIC 5340 L, IREYORs72 65 2 K ERIRCIRID & &
REREEDHEENSED, LELEEE 5~ 15cm O —ILNY FEHET 5,

At D /NFEA R JE D Corbicula atrata tokudai (YOKOYAMA) # 9 % L,
WHEEHORTIHEICHYT26DEEX SN,

&5 Mk

A MR O /N AR T 1 AL 7 DD IC KIS EE 2 hEic s > ¢, Jbit—E
HOHT, JEHICHER T ZRSREEZBK L T0ET, 2> BV TEAFOD

Ak 10) AR NTERTS K U R
FE11)  AHHTERE TR, BRI 32 FEICAHRBMEAEA TR, HISDICREEZ R 3 b o T,
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TREAHTH D, MolEE ORRIEHZ2EEHE, SOMEZOMh56E5Z5<
WG T RV eEZ 5N S,

W IR B~ IR L ORMBIRY &0 5 75 D iR LA 2 2 RIS ERE Z
BEICEY, BOROHIR~ RS LIRS EOHEN 55D, Diad Lt 5K
DRBEZHFEL, TNHREBHITONRLE> TV,

EROBZETERE» SRES NG EROMED TH S,

Nuculana sp.

Yoldia sp.

Volsella sp.

Venericardia cfr. laxata YOKOYAMA
Joannisiella ? sp.

Papyrided cfr. nipponica YOKOYAMA
Pitar cfr. matsumotoi (NAGAO)
“Venus” sp.

Tellina sp.

Solen sp.

Glycymeris ? sp.

Mya sp. (aff. japonica)

“Neptunea” cfr. modestoides TAKEDA
Morpopholus sp.

Crepidula sp.

D ETHh2MERCHEL S 2ME DL, EfRIFRZRDEND, HE=/0
LDOTHBT LEREVAL, LB ERNBHOEDTHS 5 L-bhs" 'Y, »D
T > SELIALAEYEE T rIftalt e wbn, ChE2ETBEEY T
JE=FIARE L UCEBESEE w5

7k 12)  Eido 5 B Naptunea cfr. modestoides (X1 /A E, Morpopholus sp. (ZEBIfED & T A HE =R
DI BN TIH Y, Venericardia cfr. laxata ¥ & U, Papyridea cfr. nipponica (&% H &g,
Pitar cfr. matsumotoi (&% 2, FHMEICHET %,
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%) - WEREAREL, BEZBED, KEIBAEI»ODOETAEH 5, Paphia
sp. TOMDMAZET D, WHEHEGEEZKC, TORBISEMUED 1 BIcE 2,
KA L AR EA 2 NHANC G, R tnZ2Ed %,

DUEANEHERIFIC DOV TN, ZORRZIRET B IS IEREERN TS Tla
Vo UL LIZIBDEMEDNBEASE & FRD, H20EThEDBEOEDEEALNS
DT, AEORHUEHE=MHOBIADEDTH A 5, Lichd> TAJE ORI T
ELTHL,
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AR /NEENN OISR, EiOIRICERNICHES 2, KEHIE 20T, T
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ZEOEZWEETH S, FHOMERO LRIC TRDOERE] EEN5HEN D -
T, MR D> TEE NS,

WEB I MORAEE P e LTmb N, FRERBIRFEEICE S FET B,
to LB RVERNRELIZY 7Y a NV IRIRICB O TS S NS REIE—HKIC
WO OHPRAID SN 573D, LTAIKE>TRERELDRN VLR ZEGHLT
W3,

VY aXYIRTBETS L, T> TR ARG MiNSa, b, ¢, d efBEICH
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5 TWV5, bHEIFEEHK 125m Ofkt, HRI~HIKED DD, IS ki
BAMAZRZHET 2H57% D, b B > ORI E TEIZIEK 30m TH %,
d EBEIFIE X 450m TIE DO BIK A~ RO OMPID A D 575> T, e S8
Wb OB T, J£& 20 ~ 30m OKAREIRER S & FIROf5 (JEE 0
~B mm) & DRPREEN 5755,

AP SGFE NI LA ROED TH %,

Ancistrolepis hobetsuensis HAYASAKA & MATsUI
Ostrea sp.

Venericardia cfr. compressa YOKOYAMA
Venericardia sp.

Conchocele bisecta (CONRAD)

Nemocardium aff. yokoyamai TAKEDA

Mya grewingki MAKIYAMA

“Cardium” sp.
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Papyridea harrimani (DALL)
Turritella sp.
Dentalium sp.

AFOHALBIEAIT DOV TR P WP LTz, $45b5, V¥ aYiRc
DT BARENSESNTALRZHERBDZNEDD S —HEL TRT EXDMD T
H%,

Trochammina asagaiensis ASANO Abundant
Plectina shimokinensis ASANO (MS) Common
Elphidium yumotoensis ASANO "
Reophax tappuensis AsaNo (MS) Few
Nonion pompilioides shimokinense AsaNo (MS) "
Cyclammina cfr. incisa (STACHE) "
Glandulina sp. Rare
Dentalina sp. "
Bulimina yabei AsaNo (MS) /"
B. pyrula d'ORBIGNY "
Sigmomorphina sp. %
Ammobaculites sp. "
EBICHLANY ZFRICBT HBEEN G5 NIALHREFERDED TH %,
Trochammina asagaiensis ASANO Abundant
Nonion pompilioides shimokinese ASANO (MS) Common
Cassidulina cfr. magareta KARRER Few
Elphidium cfr. saitoi ASANO & MURATA (MS) "
E. sumitomoi ASANO & MURATA (MS) /"
E. iojimaense ASANO & MURATA (MS) "
Ammobaculites sp. Rare
Cibicides sp. "
Gladulina sp. 1

Orbulina unversa d'ORBIGNY "
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DUEEMEO T2 5 2 W ERIC DWW TN, A A Faail LiRHh 58
DR LRSI THfid 25, BIUT=FNI LRO/NEPHICE& LS 5 i 5E
WKDOWTE, [LAABEDTATHD, KEFHERICEVWE SHORMDDH 2D, K
DOHPIC KDY FEOWEREE L,

Tabb, WiHEEERO~REEOME» S0, 2RINICKnZEH, D
HTERNCHIEAZEL, EEREO/NERKED EAOEMREERCEDEEZDS
N5, BEERE~RMNEOMABEN SRR AGZEGR, FLIRFBIT
BANC BT NH ST &, EHITROKEIFII VA, E A LD S I K
REICHEHDNTVENETH S,

RER I NMIOW AN 5 UL IC A NAIC I E T 5, AJF NG T, 5
HOWpEM5%0D, BULT 2 LWl Lysmtz2 L, AKERBZEH, Th
509 BICKAER « Ak X T DN (Callianassa muratai NAGAO) DAt {7 %
FEL, ARG OBRNBICEEIS 2, JEEIFEAHICH VT 500 ~ 550m TH %,

KENSE

Portlandia (Megayoldia) sp.

Portlandia watasei (KANEHARA)

Acila vigilia brevis NAGAO & HuzIOKA

Venericardia cfr. elliptica TAKEDA
HORMOEET D, VIV aXVIRICEET ZARERN S, REE 2 IR0 &S
TEARAZEREL TV,

Bulimina yabei ASANO Common
B. spp. Vi
Cyclammina incisa (STACHE) 1"
Trochammina sp. Rare

Dentalina sp. "
Gyroidina sp. 1
Frondicularia sp. "
EEAJE G BUE DRI T, NOLO/INEAREE DGR O A0 5 FAT O JEdE &
EZLNTVBEOTHEFHEGBLERABICHIEENTYS, AR LBORE DS
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B L CHRLAD B BAMET EM0bNG, HLREAD SIRETE 2 ARG HS
W5 OREFICHIEE N, WAFK D LROEDE LT0E" Y,

O. 2. 3 = 2 &

B3/ AR EMOR PR E LCma Y Sh, VoY axX iR
D =HROIR, —HMROIRTT 2 TEORIRPIRIC D722 i, SEA LI, X
MK DFEPE AR AR > A T A NI B EREMGEIC 34 %o A DO ELEHARIC IS REIKE
DA EHAD R 2HMOD 5 EMNH NS,

T R O SIS B K CHEEN 540, W& I3 %HE O LLKABO SHH T
b5, FFIE MIOEMEZ NES (FROBERAES ?) ICE T0a,

BEMEREERIE, R FEAIIRO~dxtio, B, #EOMEN5ED,
B <ISHE > TIROBPE H A Z WA LinY, i EfICK 2 Lli#EOMWER & 7%
%, WaERFH A TR OZES 20, EfLi Tl Ekt~#FnzeR2d 5, #
R CH R RINE D S0V 2 7)) VI NREEIEE T, LR LEAROERZ S
H9 %, AWEEPEHE— - ' DSBREEOMRE, IS ERIE & &g &
LDTHBEMELTVD, EIHEEALHONWICHICAZRDE MDD 0,
PHHE L RIEDHHICIE VR EATH S Lz2fhil TV a,

RFIZMROIR « V72 a NVIROKGIRB K THAERIEOIRO TS Lz e T
2, WAREEEOEADMMNOICROEE % & > CEAMEOJe A I L TVa,
COMEIIEE 10em LURTC, fRHARDEMEORADAEN SRS, VT ay
IRAFRIC BT, Bk 1SR E D SRR OBEN D E D FE LV MNEZ & -
CEAEZE > TO 5,

COMEAREEIE 2~ 3m T, EMEOIRAEDINNDAL, X UTHHEDH =4
JEDEDE-RDONZWEDH - SN SE D, TOWTTENEGD EICIIBEEDE
HARMWFEES ZH, T > TEOREKEAO IS, WEDAHARICE > TR

At 13) TREAE (1956) EAUTR LALLMt - EEO L OB L TREEDOE DZ—1E L T—n b, EfiE
AT TN, 7 AV AR O WAL AFEHERX 53 0 Zemmorian IS D, A % Refugian
8 & AU E L RNIE & 13 E FBMRICH B & LTWB, A SR AEICIE Cardium J&A°
ZOW, EAEICEINERE, TUARNIYIENSELT 2 LV S8ibH 0, dEMY: Bt oMt
b5,



43

B 1 VD a YRS BT % S R

o T, EMEOJEE R KRHDODONEVIRENER > TWE, TORTIEHNRD
5 & EAEE LRI HE A EA RSN,

FEAILBREIC 29 2 A8 & FOLOHE & OPIRIZBEIIA RO OERTE T, £
TeR A FFANPRTEMIEZ & > CEMEOMERHICERET %,

AREOHEHIGE WHIRMAZEL, —HONDABOHEEDOREGDT < L
SRDIf BRI L T2,

Yoldia sp.

Venericardia cfr. feruguinea (CLESSIN)

Macoma cfr. incongrua (v. MARTENS)

Angulus (Peronidia) cfr. venulosa (SOHRENCK)

Tectonatica janthostoma (DESHAYES)

CDED, VYUY aNYIROANEEEH LOME I Siratoria sitoriensis
OTUKAMWZFEL, RUAFF ANHRRICHAMT %A HIIE Mya sp. (deform-
ed specimens, Miocene type) DBEHEAR LN S,

WERERER IHBOMEMEHEE LIHLLODBENSRLL, THEME
WAEEED EAICH %o AREI/INFE)IHLE—ROIRLE T & U TR DB
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554 X RN BHRER X

RRED S0, fthTIEMWEMS T X TR ERE HED
575%, 3 KR @D AFONTTICHRD EE D%
EMELL, #EL %2 5004 { KigE DR
119 % & DO HOBMRIFHE L,

DG - L6 KL BRENB DR AFFA)1D
SHZOR (KIEHIESL ) ISR AFF A 1D R
I TTH->T, FHHE— " ICk>THARITRT &
3 EARKAHIF 5N TV 5,

A RIEHIK P O A > A 5 JIIAF T, BEIKEORYE
S TE O T B LUTF O E & PEIE N 25
ZWiETRERL T %, 15 OFARK O A 5 R i D K
RS & LIS, P OME RS SRSz
GF, TIUREMILAR ORI A EAE O i fix
BREEL KM AEHERL, A—@HEE LTV5, L
LT ORI REAOLE A, &SI BOHR
A 5 —FROIRFFIRIC T T, AR S DS R DS
HAED AICH > T, MEMAHEGRE L ORRIEES
Wm0 L—EBRAHDOBIRICH O, h DARES E X677
ISR R SRS HE 3 2 WO I BRI 75 T b Bl 5 28
k9% (53 KBH).

T DHED B/INTEILRIC T B REEE O L0
L0, 1S PHHOMAIGREICHS T 5 EDEEZ 5
N, BEARLIGE T C OISO LB E AT %
A, NN T, —ROIRICB W CE S HEE
O AL ORI A S BIEEc, LY DIRD ARz
WHET 2T, &0 IR0 EEEARBO L
BEELUTHREOD, —~REREOIREEBEbE SR
EDE%,
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AfE, Bftf - ALECA - it a 20 R ICES B0, KB IEEHOMNT 2L
MELL, LTARE>THHLANBEDNRZED XS Th b, &b bEfmldtilTid,
EMEESD ERAD 5 500 ~ 550m O & T AIC Siratoria siratoriensis OTUKA
ZEE L THET B EENRD SN, CHEOHERRILDO KK ERHIC Ostrea gravi-
testa YOKOYAMA DOFEERINH D, & I EHIRFEL CLEANE HIC R AFA R D Cor-
bicula sp. ZET %, eV T aY « = —MOBIITHET 2 BIRIE S T
EFNSERtazE L, AREMBEHICIE Callianassa muratai NAGAO 7Y
BENBLENZL,

AR RIS 2 BURIE S IS B IS ES 50 L LIRER
RO/ ZEETE2ELDEDE,

VY aXYRICE T 2MEW A SOWAORETH B leaE, 5155 e fhfl
qubfa7%z, EERBOZNE DD SRR ERXDED TH 5,

(EH, 1, THEB)

Bolivina tappuensis ASANO (MS) Common
Cibicides tappuensis ASANO 1"
Cyclammina incisa (STACHE) Few
Epistominella japonica ASANO "
Trochammina sp. 1
Robulus sp. Rare
Haplophragmoides sp. 1
Nonion sp. 1"
(pEHE, 2, L)

Epistominella japonica ASANO Few
Cibicides tappuensis ASANO (MS) 1
Cyclammina incisa (STACHE) "
Bolivina tappuensis ASANO (MS) 1
Rotalia sp. Rare
Bulimina sp. "

Haplophragmoides sp. 1



46

K =MOROWMEWEEEFO LAICEAZRER-N S, ERITAICIE > FHRE
25 HFOY YT VT RITY, TR ERIEENTCALREHEROMD TH B,

Vergulina sp.

Entosolenia sp.

Rotalia sp.

Uvigerina sp.

Bulimina sp.

Eponides sp.

Cibicides sp.

Bolivina sp.

Elipsonodosaria sp.

YA BRRNCZIEL, R FFFANIHROEHIC K > TREIKEE S H
fE@ & EnigdEns

Carya cfr. miocathayensis HuziokA ct. CHANY

Acer ezoanum OiIsHI ct HUZIOKA

Liquidamber formosana HANCE
ZREL, SEEA R O/NRO BRI B 2ROV E TS T 5

Cinamomum sp.

Acer subpictum SAPORTA

Carpinus sp.

Betula sp.

Metasequoia japonica ENDO
FMG6N, LEEOERRILOYIND b kit & Nzihh 5

Metasequoia japonica ENDO

Juglans cfr. acuminata BRAUN

Ficus sp.
ZERE LT,

MLEDED, KiESFERIC Y% & 25, @B LT FREHIRO & i
Wi, 55 =R/ N TR B 2 R W R TR RIS S R =R/ LTV B,
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AL, Hm, BRIK, R ~dRiids & B ales & ORHRIGE-E» 5750,
REAROMH A AL XCHEIER A ZEAT 5. ARIE ARG TR
SRENHKIEE T T3 O CIEMZEEIERHTH ZH, Ml [ LTI
) Y NOIRFTEOERE L HRE5ND, WEE TOMMTIIIRGTEIE1— Rofgicxtlt
TN Fra—-FoEREEBICEENTVS T END, ARFIREIEEO—IC
Be2t0LEZBNS,

BRI L FRATE Y, RO/ NESR IR E I & O A R A,
A SHERERHR S Tt T e E 2 5B,

ek, AR FEHO—EHTH 2 HEWE ESEIE FLOEAE Y O FEHo— R e
L, AFRAOKELFICHYT 280 ETNTOEN I, §idoiEd fEs7%z
S TCEMBISNEEENZTY, COTLIFY Ty aXVRBIU=HORICHIT B4
RIS ST 3 BILATY, BXUY YL aXVIROABOIIKESED BHESN
ARG DS WVbNE T ETHB, Lich > TEEFOREKR S - TALH
HohEittoRKE T 5,

M. 2. 4 + 1R iR E

AR RINLBBE A 5 L5 B 2 OR BRI IG TS %, E BTN L
B 2 FRCZBIR O b B RPN LBTE O R Bl ity, < OWiE L T
DHEFR L DMICMEL i LT3,

ARE KO~ TGRSR OB A0 LINRE OB AN 550, k5 & T AR
ZHATV S KINLE LWEICH > ToMmd 2 AR, IHEOH LOBEED
MES %, AFIAEGHETHERCEET 2O T HIRB K UAF ¥ 7 AIRT

RE14) WPRWEEARMO R, $hbbIhe ENOWEMETEER L OERHZES & &, HIeh LERARE
MHET B K IICEZENDD, TIUIE S TRELS TEHDOMAZEICKZEDTH %,

RE15) oy LEHFRIELTORWLD, RUAFFA)NCHENT, WS EERDSTEH, 355 (1951) iIck
—>7CCardium harrimanii (DALL.) Mya grewingki MAKIYAMA VS SN, /NENIEEOA
JE B4 (1938) I & > T Yoldia asagaiensis MAK., Cardium harrimanii DALL ARG &N
TV, TNLIHEHTTORHBVIOMKATH ST LIE—E2ET %,

7 16) EEWOBRICENUE, VU Y aXYVIRTIEEAEORED S DEL TV S 2BHNENE NS ETE S IF
Je’, REG gL UCHALRBN R B> T, FHC Epistominella japonica ASANO (I A
DO ZWEDTHD, Cibicides tappuersis ASANO (MS) & 7 Bolivina tappuensis
ASANO(MS) DHIFREIEMEIC LIRAEICE R EHLENWEDTE> T O RAIE NS,
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BlEEns,

AFCIBEERADEL, HE5 R ERICHNT

Pitar okadana (YOKOYAMA)

Saxidomus sp.

Phoradidia matsunoi KoTAKA (MS)

Chione securis (SCHMARD)

Tapes sp.

ZEREL, &SI KO R AR IC #E g B A I RAERE R 7% Yoldia sp.,
Macoma sp. DHH5N, KINGED FIROARRE & FER & ONBEH OO JEE DS
b S 7 % Rk S T ic, Phoradidia matsunoi KoTAKA (MS) W&EEL TV 3
DNRE5N%,

KAl EWE QBB > T FRRBIRORFIC M KON TIE, LA
M5 ZDRHRZIRE T 5 TSI Z 1S TR, AJE O IR O B iGHE D S 5
TREARREESE ETEN, MARBICENERICK>THHifiE EhTna T
&7, BRUAKKNRBEIUAF ¥ FARCBOTHERZEBEARAICES T LD
5, JLHo T HARE DMK & 55 O E LY TH S 5T,

FHARINE IO+ HFHRICB W TEE 100 ~ 130m I T % A EA -,
S - P O ORE et E s D EEZ ENS,

I. 2. 5 &5IRKEIE

&5 EIRKIKE D FHHEEN 5 H 5 RO LfZHRT, HHhDREFRISHIT TH
i3 %,

AJEE T IR~ BIKE, R~ I RERE L0 550, BROTRE%
PHLTW3,
AFETROTHHEREN S L, THARBXUH 5 ERIHETE > & EEL
FALATNCIEE 28T % T HARUM TR FEICD LICDONTRAIICES ZRLE, T

AE17) KILEhEZEs & UTHidbo#is =R EOHEREIOE D L EX 5N TV %, MEOHERTEL I 38T
BERO U =ZRNESHER L T2 T e b, ERAERZNEAICHE S TSI OH =
RIS OHER A DT DO & 22 NETH DM, WZHOMICEIOEMRHENTVBDT, T
DB T O a LT AHZBEDND %o
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Ar
(Kb 13 Kt @giy)
6 FEREAEIR (TR )

DO FHEETIRENC 5~ Tm IS ET, MRiE LiRles L OMMVEREED, K
BV O e 2 fRIC R AR 2 B ATV B o KILEERHE TR AED I ERK ORI
WHiZ S 5 IREE DA B O Z &L LD TSI ElRL,

REFEERED FICH B T &, BXU MIEDO T+ LERINENEORE IS E N
BT enb, PRISRIFISHIEE NS, AEOES I HAHHRTIEK 90m, HAH DR
FRTIE 30m HEVEENLLNTH B,

O. 2. 6 % 5 &

SRR ARG IEE A S KRS 1172 88 T H A DIRMEGE, KiEE O JER— IS g T
AL, % ORI =BHIXIME K 7 1 SRR L & TRt L B E N s, |
ErSwbakE - WaREHEB X CRAEED 3HEICHT 5N, Db 5 R
JEETERICE > T V5,
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WER SOOI ~K O EREN 5755, BREMSIEHEEZOLEES D O
ENDIRD, LITICD > THREICKE 2k CHEID S 720, Zicid Lo ETe
GREICBIET %, SIS ICDNTIEL, KILKHE T U0 EEES
JEY ek, JEE 50m LRIk B,

AW EREN S/ 5NTAAIIRDOED TH %,

Astarte sp.

Pitar okadana (YOKOYAMA)

Arcopagia sp.

Siliqua sp.

Venericardia sp.

Macoma cfr. nasuta (CONRAD)

Pandora sp.

BWEREERIEIEOHEICY D, FMIOWAEEN ST %, AEbE ke
OYEMN M EZEE L, WKEOREEVUIRESZIEL TS HENSED,
TCmh > TRBICREZH L TL 5. AEBEMICE=FI0 L, KRB EOI
JERD = JRMGE B & O A > TIRPIRTIEE 4L 10cm ORELGREDNRD NS, &K
HJEHIC I3t G (Petalomera matsunoi IMAIzuMI) & AR L G 2T %, T
Nz2—HLTRIERDED TH %,

Epitonium cfr. yabei NoMuUrA

Buccinum sp.

Venericardia cfr. expansa TAKEDA

Fulvia cfr. mutica (REEVE)

“Cardium” sp.

Mactra sp.

Trachycardium sp.

& IS FARAPGRIODHER, #R AL, H9haiks X UREHEZ KA
TAHWEREGHEN DD, TNOFEIC DV TIHEREERII VD, 20 Eiild#

AE18)  PERARINLMES I E FHE NN DI E ThT W e,
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BOPRERBICIIBTHBDOT, WEKTEINZRAEORAGEICHESE, Lk
Mo TRIE 2 EE BRI ED T,

RER NGO FICAE L, IKO~BERKEOOIIRE AN 5705, FEE LTI
HEHADOHMHZZ L, BULEICHREEOFEZLET, ARAIORER RO & 75> Tt
N5, THHRICEOWTE, AGEHOERORZHET SN RDOENDS, £
TeARREHICIERHCIEE 1~ 2cm OB A OHEEIC K > THERZRT L TADH B,

AR EEPICE RO RDS5NT, 2%zl LT Sagarites sp. DT %,
FEAROPHETERD NS,

KIGILDOIERHE D S 71 LA 78w Z ZYGROAMEIC T TR 2 AR &, (ERYT >~
FEEEETEN, AARFICNEENTOEEDTHEHD Y, XD XS mERMSE
MED—BLEZZDNRYTHD, I5b5, T>EE FFEOMELIELS &
BEAIE 41, BHE L3N0 &S Rk aEFE L.

Sagarites sp.

Cyclammina cancellata SRADY

Cyclammina incisa (STACHE)

Cyclammina japonica ASANO

LEDftaZ &R, IRO~EIROOME EEROJEEN 55D, RHCHIRID S D
JEIC K > THHZ/RT LWV S GHOBLIEN S, FhlEORER-ICTET 5D L%
A%,

DLURSEAE IR S KR 1,000m ICE L, S, B O E D S & D 4]
JEDEHTH 5 T LIFEENE WV, ABIBHED & T AMBOBRNESD 20 d1—
JEEFMREEZEZTE Y, FELOEEBRICNEEZELLDTHD,

O. 2. 7 5838
EPHIE I INEEE N D e, KIS O LTI L < DS 5. AR IS AXE
oItk d 2 = BRIRKIEHI AR O, &R A R & U CRE S % g o

FE19)  FIEASRRIC AU, 10D 1953 FEOMIIT W, - 7o 40 RIS T & U TIESIEA 5D 0T, KAl
5 I3 ERAED Yoldia sp. ZPELIZICT Ex0,

ik 20)  ffENE (1954) 5 HAME AR CHEE A © IOt 24 % & b, W, FiC35Eh, ik
Wb % FIOIREIIRE L FHIEIRE L TH O, MOREWIRHIFED SHEA, FHEMIRHEERR TIED 5
HEAUTz, CTOFWIRHIIE 44° M ClE D, 12— Fofg - BRI ORI Z ZTA TV %,



53

i

5|8

.'<._.

.

T T T e s Foos 955,

TS
w0 o600 %0 OOOO
. o

6 o0

A oOooo oD

o 06 OOGOOOOO

- °
°® coQOOoaoDowm
RIS SRS

2026902092000

557 P h O R A



54

L, HR%EEHE Y IC&k>THEAONIEEDTH D, AHIOASE I Z Ok FHilE O
TH s,

HFHAIE A 7 RICR T, BaEMSWmBIIC AR LBk L, T BRI
HIE LW SRS g, & 51 BAEWEDORZR Cle AN BRI AED 5 WVIdEs
L7 5 HER R (Cycle) Z#R L DDRET 2, TNHDOHEF=ZFMINCIH->T
Eo b KSBIETE, WX aXFARONSF T 2 POR IR T EAREE R 8
km ORICAEL &8 16 ZHA S, ERAFTCEREL LTEDDTHNR 4 KD
TRIKEEDMEL TV,

AR EE 10cm 5 200m ICEL, JIFICEEOHENE LV, S —HRIC
REERL, FeUTHIIROMN 55, ZOENF ¥ — b « FHREIRE - TICH
HEOWETH, BORKE SN R~NFHROLEDONL L, FNICE—ERIGET S
LDEH D, MAPICELIELEAREE LTHRIRT ZEE - WaEH 2V ZDHE
LIt DOOEMZEH, TOEREEDERE 10 mICET S, N5 OH R
BNSWEICHET 2EHDICHETH D,

WEGEESEO FIch > THENORIET 28D L, BELDHETLZEDEN
BB, WHEFHIRT—MRICHR T, BEOKHEDRIC X > THREIKZZEL, O
BEMITHREDF v — F DRI RTEL TV B, B —MBASHIR THE &K i TEEE K
t, Bk CERmERazZ 2L, KPR~ TH %,

AR~ EKOZZL, BT 2 EHNRREO RN R a0 &% - Tl
ns,

BRSSO E D% tf, & U, X BN - T th, tfs, tf, &SR,

th EE TEROVERICE N B0, JEE 90~ 130mIci#EL, 4 D> BbE - EE
<, RFEIE « AINKIEORE S 500m ML EOILBEZ R L TH O, LRI =FER]
MEHS NGB E N 5, NEREIENHTHRREaZEL, Atk
JEPRIEIAMEC, BEZRAPEREKS ENEEET 2L TADH 5,

th, FIRkE iz 2L, RN, <JEE 10 ~20m TH %,

tfy R OO B EFSRORIKS T, BEE 10 ~30m T, LIELIENMEViEED
%o KA HIINIAE T Z NS 2,

tf, (FJEE 15m WYL T tf, &1F S AEEETH 5.
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W8 W PHIE & R L B & D BRI

NS DRELJHEOBIFRZKRT % LH 8 XD@EO TH Y, diftilEOHE L
BEFRCBNTZDOFENE LY, £ L THMBEDEEF tf, & tf, DM TIFEL
—EA 200m IC3ET B, TV T aNVIR R D ZFROIR LF Tl PHE
FEACHEDHMNDIRD, LEICICDONTREGPHEZFHRAT 5 K515 %,

A PHAE O JE 5 R s 9 721 T 3,700m, T AU EERIEP Y 12 oA S B oy
ZA % & 2R 6,000m I &5, AFZILBTRENEZE, LAy ZFR
TIREMEOWREZ, ESIKMERTRFEEZENZORMREIEETHD, Tk
1T LA 7Ny B RPN TN LD 2 R E,  ERLOJFHED LD HF I B
L, EXEMEICA > TIEEAEZDRETZRS K5 HELOVERARE DM
RicH 2 (3 8 KB ).

P HERTIRI B & A S AR D) RIS R E N, e R IuHs O
i LR — OB DOL DL EZ 5ND, Ko MiOZEEE X U= F
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HREEZ BN, PHPEHEEZ ENTVA T &, BRUHARE LB, 556N
AL LA 29, & SICEERIBRTEN L O AE» 5 Cyclammina orbicularis BRADY,
Robulus sp. MRE TN, DDOERRILICIRTEEN TS Z K D Cylammina spp.
DAENSE LT e D, AEORRIETHITHEEZ 515,

on. 3 4 I
0. 3.1 MK XS
KARRYAFFANOTFHADIRITENT, INEAEE I EHIC EITIC BRIk
BLTAS TV, FMBEREZEL, HMEOIEZ NI TH 2 ML TS,
EIROBUE L U CRERR L 7= FipH IR S RIS 140m TH - T, 3RCHhN, ZD
HNCHE RS R IE S ATVD, —ERARNE B X OCRIRETE 2 /R L TV 5.
BWRTE—RICA T 270 v 7HMZRL, FNUCHREN - MEAOHENED 5
ns,
TR RS - MUE - EE
MEAREFER 0.5mm O T ARKRERL, FHIC 1.0mm IC#ET 5 50RDE
DOPRDOEND, BEIETXTHIESG (?) - MEGICABEL TV,
RIRCST SN @ BREE - BRI - T
BRI - BRIA DR L, WA ERIBRE SR L TV B,

I. 3. 2 #EsZ2lrs

AFFEHEOILAH 2.5km, F A F L IATROAFICH 5 EEEOY) O B D I #
HLTna,

AEFHIRTIEMAEZEL, BEERE, »DOETH2,

B CRHMIERDENT, AREMIRVDY M EEMEZ R, MEA -
s - Rk A - REEKEE - BEIRE D B2,

REAFEEAEHEAKL, A% 03mm < 5WVDEDMNEIET 2H, Thid
KIMD IR AREROEA LT DN E 5, fleald#ks LM 5 2H Lz DT
HY, MK, —ERKIICED > TS,
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O. 4 % M %

BRI KRR D R FF D 2 LR — PUE PG /S AN RN S/ DI FEIS, 6o
EBIRL T B ZOM, FJINSIH > TROEDN S BRI/ LTV 5,

AR X D FEPURIS TR B HE R B K Ui T B 5.

HRBRIHERRE I TREIBRUZOROERGL O, =FhllBXTZ DL
I BB DB i 2 B L T B, TS IEIERIHERTE & LT L T
RICEBLTHD, TNHEKREROW - BRI 555,

IR K13 & U2 O IGROILEIR 2 T 2 HEWT, ¥ - MBI UKt
540, XfeREMURICIET B,

I. 5 #h = &

FEEROME E B RO TN EDMICIERE AR TV, B =R+ H#HR
JEIEERINICH 2 & HEERZAEAICHE S . MO —ROSFEIIEH =R
EHICHTHTAESOMBRICH> T, TNOHHME =R EHE =R & IEME
HEZ 51 TW0d. T TICHEDIH TRz X ST, HEH =SB, #E =/
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(Abstract)

GEOLOGY

The area of this sheet-map is situated in the southern part of
the Tempoku region, northern Hokkaidd. This area is covered
by Cretaceous, Tertiary and Quaternary rocks which are mostly
of sedimentary deposits.

The stratigraphic succession is shown in Table 1.

Cretaceous
The Cretaceous formation in the meridional zone of Hokkaido

is lithologically divided into the Lower Yezo, Middle Yezo, Upper
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Yezo and Hakobuchi groups in ascending order. In the mapped
area, the Cretaceous which is overlain by the Tertiary with a
unconformity, is composed of the Middle and Upper Yezo groups.
The minor rock-stratigraphic classification would be carried out
on the basis of vertical change in rock character (i. e. grades of
coarseness, stratification, fissility, etc. ) and vertical quantitative
variation of the sandstone in arenaceous rock, tuffaceous rock,
glauconite grain, calcareous concretion, macrofossils, etc., and
moreover the abundance ratio of ammonites to inocerami. However,
only the major rock-stratigraphic units and most characteristic
minor ones are here outlined.

The Middle Yezo group lies on the Lower Yezo group with a
disconformity. It is divided into the lowest, main and uppermost
parts, of which the lowest part (Ma-Mc) and lower half of the
main part (Md-Mg) are concealed in this area. The upper half
of the main part (Mh-Mk) is nearly 900m in thickness, and
comparatively monotonous and fine-grained deposits, containing
sporadic calcareous concretions some of which are fossiliferous.
Tuffaceous rocks occur frequently on several horizons. The
uppermost part (MI-Mo), about 500m thick, begins with a relatively
thick sandstone (MIl) and grades into mudstone with frequent
intercalations of sandstone. This part is concretionary and
fossiliferous. Of the enclosed molluscan fossils, Inoceramus
hobetsensis and uncoiled ammonites such as Scaphites, Scalarites
and Bostrychoceras are characteristic. The uppermost part is
referable to the Saku formation in its rock-facies and fossil
contents. Furthermore, the M|l member is readily traceable all
over the area on account of the most predominance of sandstone.
In the present group, the zone of Inoceramus concentricus
nipponicus-Desmoceras (Pseudouhligella) japonicum and the
superjacent one of Inoceramus hobetsensis-Tragodesmoceroides
subcostatus are discriminated. Consequently the group ranges
from Paleogyliakian (Cenomanian) to Neogyliakian (Turonian) in
age.

The Upper Yezo group shows a gradual change of rock-facies



to the preceding group and is no less than 1,700m in thickness.
The main part (Ua-Ug) is composed largely of calcareous concre-
tion-bearing fine-grained clastics with frequent tuffaceous layers
and is much fossiliferous throughout. The thickness is nearly
1,200m. Of its minor stratigraphic units, the Ub member which
is characterized by its rather coarseness of rock and great
dissemination of glauconite grains is able to be reliably traced
throughout the area. |In the uppermost part (Uh-Ul), measuring
up to 500m in thickness, rocks are coarse-grained and tuffaceous
layers are scarce as compared with the main part. The important
fossils of the main part are Inoceramus uwajimensis, |. japonicus
and I. naumanni, and ammonites such as Gaudryceras, Damesites
and uncoiled Polyptychoceras. The age of the main part is chiefly
Paleourakawan—— Neourakawan (Coniacian—— Santonian) and
ranges downward to Neogyliakian (Turonian) because of the
occurrence of Inoceramus hobetsensis and Tragodesinoceroides
subcostatus. The uppermost part yields Inoceramus schmidti,
I. orientalis and Canadoceras kossmati and is therefore correlat-

ed to the Infrahetonaian —— Paleohetonaian series (Campanian).
Tertiary
Paleogene

Obira coal-bearing formation This formation belongs to the
Uryta group which corresponds to the upper half of the Ishikari
group of Paleogene age. It consists chiefly of sandstone, shale
and conglomerate, sometimes intercalating thick sandstone and several
coal seams. It is mostly of fresh water or brackish water sediments,
but partly of marine water sediments. This formation overlies
unconformably the Cretaceous in the southeast corner of the area,
but the direct relation between the Cretaceous and the Paleogene is
not in other parts observed. In the type locality, situated out of this
sheet, a mammalian fossil of Amynodon watanabei (TOKUNAGA)
has been found. The geologic age of this formation will be Oligo-
cene.

Tappu formation It always rests unconformably on the Obira



coal-bearing formation and is correlated to the Poronai formation
developing widely in the Ishikari district. The Tappu formation
consists of the sandstone bed in the lower and the mudstone in
the upper part. The so-called “Toranokawa bed” situated
stratigraphically in the uppermost part of the sandstone bed
consists of striped alternation of tuff and thin coal seams and can
be traced as a very available key bed in a wide area.

The geological age of this formation together with the Obira
coal-bearing formation will be Oligocene.

The sandstone bed consists of greenish gray massive sandstone
yielding marine fossils (see Japanese text), and contains often
glauconite at the base.

The mudstone bed is composed of dark gray, compact and
homogeneous mudstone yielding marine fossils. This mudstone
bears a striking resemblance to the Poronai formation in the
Ishikari district.

Neogene

The deposits of the Neogene series in this sheet-map area
are the Neiraku formation which develops in the southwest part
and southeast corner of this area and the Jugosenzawa formation,
Arakizawa coal-bearing formation and Chikubetsu formation in the
northeast part of the map. These formations are middle Miocene
in age and are covered with overlapping unconformity by the
Kotambetsu formation which is likely middle Miocene.

Neiraku formation It overlies the Tappu formation with
unconformity and is divided into the Hard sandstone and shale
bed in the lower and the sandstone, conglomerate and mudstone
in the upper.

Hard sandstone and shale bed It is built up of alternation
of hard tuffaceous sandstone and hard shale, but the sandstone is
dominant in the lower half.

Sandstone, conglomerate and mudstone bed The bed consists
of fine-grained soft sandstone, dark gray mudstone and conglom-
erate. Some workable coal seams are intercalated in this formation.



The sediments are variable in facies, the environments being
marine, lacustrine or terrestrial. Because of the complicated
structures and the lack of suitable key bed, the stratigraphical
studies in this field are difficult. The fossil flora which is
characterized by the Miocene flora. The formation is correlative
to the Yudoro formation and Horoshin formation from which
mammalian fossil of Desmostylus was found in other sheet-map
area.

Jagosenzawa formation This formation occupies the lowest
of the Neogene Tertiary in the northeast area of the sheet and
lies as a belt unconformably on the Cretaceous formation. It
consists of sandstone and conglomerate which is a ridge-maker
because of its hardness. Jugosenzawa formation is correlated to
the Haranosawa formation in the Tempoku coal field.

Arakizawa coal-bearing formation The formation, consist-
ing of sandstone, mudstone and several coal seams of various
thickness, is correlated to the Haboro coal-bearing formation in
the Tempoku coal field. This facies is developed as a narrow
belt together with the underlying Jigosenzawa formation and thins
out towards the south.

Chikubetsu formation This formation is continuous from the
typical Chikubetsu formation in the Tempoku coal field. The
formation lies on the underlying formations with a disconformity
of short erosion interval, and is covered by the Kotambetsu
formation unconformably. It is divided in ascending order into
three beds : sandstone, alternation of sandstone and mudstone,
and mudstone bed. These are successively conformable.

Kotambetsu formation This formation covers unconformably
the underlying formation, and consists of very thick, cyclic
alternation, which is composed of conglomerate, alternation of
sandstone and dark gray mudstone. And this formation contains
4 tuff beds, which are very useful key beds. The conglomerate
is locally remarkable in thickness. The Kotambetsu formation is
correlative, from the lithologic character and the stratigraphic
relation, to the Kawabata formation in the Ishikari province and



to the Masuporo formation in the Tempoku district, and is
considered to be later Miocene in age. Foraminiferal fossils are
found in this formation.

Igneous rock

Dolerite This is intruded into the Obira coal-bearing formation
and is exposed on a tributary of the Pon-okinaizawa river. The
rock is black in color.

Non-porphyritic andesite This rock is exposed at a cutting
of road along the Otoichisekorozawa river, and penetrates the
Neiraku formation.

The rock is greenish gray, very hard and compact. The intru-
sion of dyke is probably in the latest Tertiary.

Quaternary

Along the rivers of the Obirashibegawa, Sankebetsugawa
and their tributaries, there are terrace deposits of several steps
composed of sand, gravel and clay.

Alluvial deposits composed of sand, gravel, peat and clay
widely develop along the rivers.

Geological structure The Cretaceous deposits in the area
show a remarkable tectonic gap to the Neogene formation, but
none to the Paleogene. The strata form a westward monoclinal,
locally fluted structure in the north, while they show a great nose
structure projecting to the west in the south. The nose structure
is disturbed by minor foldings, minor nose structures, and numerous
fault which run dominantly in directions of NE-SW and NW-SE.

The Tertiary rocks also show a complex structure. Generally
speaking, the structure is under the control of a broad basin
structure which opens westwards and is modified by many faults
and folds. The geologic structures of the northern and southern
halves of the area mapped are different from each other.
Fundamentally, the orogenic movement, previous to the deposition
of the Kotambetsu formation and after that of the Chikubetsu
and Neiraku formations, formed the Tenguyama thrust fault and



resulted in the remarkable difference of geologic structure between
southern half and northern half of this sheet. By this movement,
the Obira coal-bearing, Tappu and Neiraku formations are
thrusted up over the younger Neogene formations. The formations
thrusted show complicated structures. The trend of folds and
faults which control these structures is generally NW-SE. In the
northern half, the Tertiary rocks have the gently folded structure,
showing the trend of N-S.

ECONOMIC GEOLOGY

Coal

The northern part of this sheet-map is occupied by the Rumoi
coal field. The coal-bearing strata are called the Obira coal-
bearing, Neiraku, Arakizawa coal-bearing and Chikubetsu formations
respectively in this sheet. Among these formations, the coal
seams of the Obira coal-bearing formations are the most important,
and working coal seam is the Nibanso (Second one) intercalated
in the Obira coal-bearing formation at the Sumiyoshi colliery
of the Teshio Tetsudo (Railway) Co. Ltd. Furthermore, a sweet
poteto-like coal seam (called“Imo-tan”) locally embraced in the
Neiraku formation has been worked at the Aoki colliery.

Platinum

Placer deposits of platinum accompanied with gold and chromite
have been known along the Obirashibe river and its tributaries.
Especially, the placer in the Kamikinembetsu-zawa and the
Nakakinembetsu-zawa are distinguished for the sake of large size
and high quality of platinum grains. Gathering operations were
carried out after the 2nd World War, but they can not be seen
nowadays.

The placer deposits are derived from serpentine bodies situat-
ed in the northeast out of this sheet-map.
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