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AiBEOBEMD HTRREN D TRIEO b DY ARRmH LT B LT -7
KN LTRRE E RO L2 728, & FfOHREL2 3L
B YRGB E R T ZOMBIE, v YA~ BREOFER S < T
HTDEMETHON TN D0 77 F A OLWHDERIT I DA O HBUERL
B9 2101, MAGECHGS B HIEoRER E Bhbh 3 b ol (liffinsio bi
k90 COCENLART, COMBRELTEFREDLOTHD )0, HP O EE
TRAMAET—EH LTk -> TH &, 20k %k SRIEOAEI T e Do
BB BBy VU EEBETERAITE » TP HIE O A D LR s R
2o WHMIZHZET 2003, MDA ny = vV JI|O ERHNSET At~
N BB #2224 0T, WEIFROMR RSN A ER T & 3HERIITS
LD THDo COMMEEIENE L, 5, 05 L-EEEE —8 L ULz (Th,
CNHEOHE L VHE O EE R (TD R ROWHERE (AD 255,

IV &g % %

E%%uh-$-T@%Eﬁm3ﬁén,¢ﬁﬁ%@ﬁ?&uu%%ﬁ%%m%ﬂ
bo
IV-1 THEiRE=ER

ABBIE Lyi~Ly \ZfliG S Do SERUE B anil, JUibA TfT < R
g%waéoLm~Lwat@Dﬁ§K%mL,Lw~mmu%@@§uﬁﬁféo

*OmBERCEFEL TRV YV F A —DRIEH B,
ORI RHT &0 s,




(ATDFENMD 72 < AR T 52 4% HIEPINCEY B Lys i, BEAR
VBB Ly @ (i) SRRSO L, 77 IR T L
BN TH B E PN Do

IV-1-1 BEREHESE (Ly)

< ORI MRS OFE B O HDOKF T O IUC, J AL A HCE HrP16/17
FRBER %> 16 BRBER 016 5 (5 T 12 < B S N B0 Z ORI MERENT B ah Tl
TFREDH S22\ H5 ERIEREO MBS T 5 & BbNbo BlEMIS
< VL 60 m BT S AR T X DEEES A, ROSHNL AT, FOIE S
14400 M IZUET B TTHEMA B B0 ZHIR (I8 HBIOR) O FHIC b T80 2
ZTREEMTH D0

ARBEEE UTHR TH—T R OWEN S 5o Wl T, FfEm s
PUERE T, FRE b 72K 65 BT 225 BILE TSI RERE b 7 KA
RRT BT LR ML E -, BRI 225 L, B E OIS & i o
ED Do

WA - 7 BEEED <y 72 BLC E RS AEEEE L HEREY
Gl BHE LTREEOEN L, HEolT v — b, ZREEE, ERE72 LR
HNBo

TEMERRINA O S £ EED b, COBMERDE, C QMBI FHERET
DIIE T B B E AT T 2 WTREREAERL o

Wi D TEITIE load cast DFgER B2 HE 1D 72 O TILEOHEN D 5
Vo TNHUEIMANE RSO ZE R L, ZOHEEHRTHC Ehibhd,

IEAERERTH D0

IV-1-2 BEWEESEE (Ly2)

COME G % 7R TEORD 16 HBER, 16/17 HEER, 17 HBERZ E12 B 6 4L
20

MK, VMK EODE L, KEIREOEBT, BT e TR A & 13 %
& TEWBTHD, LOHEOEEOTRYIERLNT, %< DL A TENIEE
HESN B0

*  Oaxytropidoceras D3R, BAE - Y% 1964/11/24 {litc kT 2 B A H £ ¥
HELfle0BEE,
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TR & IR FHBOEHE 2 < Do

FH L, FTERASND TMEREHOLEE TH Do (LRI AFER,

BE512200miz+55H2, BH<40mi23ET 200 L EELND,

IV-1-3 R ERARE (Lys)

OB Y KFAEZ ORDO AW AT DB T, LWL DEE T 25KBD
PZH - T IRINAE RO EEY D < 2,

FEE—RUTED < BREEEROBERBE» EBDbNE X5 REN S TH S,
PRROEEHUVESVETAREIKETH S,

COE TP T2dO— BB RR R\ WY - THBE, BNV
DETNIZT60m BOES NELN D,

{LAERAIN T,

V-1-4 AR ESE (Lyd

INY FERMB T, TR E N S De T O AR & BN
HTDIERMEE Do BTNV L METHEMNIEA TN T BILT 3 & fikek
EBEL D,

FHBIRER S ORD 16 REDR, 17 I DORD B D130 T OILDOLHEIR(18
HIEOTO (2L HHT 20

B 312 350m B, (LAERERTH Do

IV-1-5 #iKEERERERE (Lys)

AR EEFIHANERINCFE L, v a2 29y YOZHOERIFEZIE
SR (MR RLEFOFIOR (a7 27 v o< )IIRED B 12h - T, %7
@ My1 JEO FAICHEL LT %,

XY, KBNS DB TS B0 L, NG OO LRI FIE A
DE S THER D TN D701, BHAH T VR 20,

BEK LRE TR B9 %0 KER TREHOH 5 Z Lihh b, JBFIZ500m i
T, ZO EHGI E 2 AT 50em BOK R ERERAERED HN Do T DAY 60
mBEQEEIOIFHEEOHN LR IBEOHEERH Do K- FEDF v — MURY
RIKEFHRAA - T Do

BHRBIPHD SRR 245805 2 ROINI D C OHBO AN Hd SN B,
Z L Tid, Myi B 2HAL—FEEHFROBEROEME LTURB L T2, 22T



YHOCBKEDOHDZONRLN D, OO HEMEHAERATRELOLBD
Ndo

WENOPEIH - T, My BOSHDOEITH - D855, BIMPIXED T HREE
HOMEHOHD LA TH B,

REOHE b HIEERRMLIKDIECH, BT 2 THEBEEROKE
& BRINANKIE RSN & 572, BEHANOEA TR, BLEREETZOEN
Hirotze ZOXHTH S £ 2 FRPEKKIBIZA S,

ZCTHELNERG, MRIES AT Y, EBEAT WREPEBILL 2. 20
BT OBKEREBOTIIECKAGRKEERROND T ERH D, T E, £
DORTEZ DB AL T 2 HEE EE TR h s L OB HN G, TOD
REKORAEIE &, WED Lys SBIIHYS T2 L0 E R L7

WHEO Lys G BEANR S, U IBRPHEE ToOMT %, BENIR IR
2 2FRTIE, pRVBRE L7-BEERT, EVELOBRLALN, EIEOET
HIEN S, CNEREROERIHLTE ERNbrb. L L, BEROXER T
SHOTNS D Do BERKI LRI T HRE LT Do COLOHR (Fifuc
BB OHEKIEOEHEDOEA L TH B R, 0o I8 HRTIEFEHAE,

JE &3 570~600 m £, LA FE Ho

IV-1-6 BEREWERE (Lys)

COHE Lys & Lyt OB E 2 %o Lys EUTCBTUEETH 525, BRE MR
2% MEERBK O FE AR ORI G B RS Lo Lo L,
DT EBRE L 2o FDETE, PHIERNETEA TR O THTREBRE O L
R LD D TH Do

ik PRGOS & BIKAREDHCEE T, —BIBEBbTH D,
WEERTE BRE PEOER, WML EOUHA OEIMITBIKENESORA
MBI T Do FIFRHIZRO TRIEANRLN 20

KB, BERARRTE, THBIUBET2CENRLN, IR BB s
T2 LnbhoTnde L2, HERIAKTE, ENEE2RNT My )8
CTRREELN D ERBESND (My1 2],

ABELAGIROEY TH Do

Phylloceras sp. Phyl. seresitense #
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Inoceramus sp.
i B BRI & > MR FRETAS N 2 hND YO TH
Do HEIF U CHENIIT, H=R0/NGEH 2 » WO TEFHLOLERTH Do
HWEOIE 31z, HERIEEORIZEB 2506028 30mil Eszb0e#E
AbNDo
V-1-7 iRKWERE (Lyo)
FEEE, g, BENRSRO 2 2 FRTRIBREEN D,
TROTEOIREHE LTI KEN TR & 2 DR E LR, BHOBEHL, ¥
IZREER-TLE S ZDOMINLERTBET Do
WROTOCHKOOFRWEET, BEIEEE OES TIISHDN, ELIK
REEE LT Do
B2 & 2D # 2 FRTIHEOAI LT L, ROUEIHMT 2. Zhnb itz
BBRRETHNT 2R My i TOTEA D DIZFE Sr—Ee T, MENI T,
HlIFEEN>< LT 20
JE3i, BOBK-Tn2L2AT2OmBETH D,
HiEA O BEARKRD LIKT, KBO A LROIEEEHETV2,
Marshalites ? sp.
Ammonoid gen. et. sp. indet.
Inoceramus sp. of concentricus group
CNTEFROFE LT/ T E LN, ERENG - PP IK AW 5 THD
ECAHME, SRR & SCERIO R R T B 27 AT Y D 4 F,
Oxytropidoceras sp. DEHBHEIZ OV TOHEE L FIZE NI L1zo
IV-2 i R E B o
TSR Y IR RE T 2 AV IE, 200K E IR E . 58, My
~Mys @ 5 SIS SN Do FROWE (Myr~Mys) % BABE & iz ok
(My~Mys) & KIFHERE & 5o
TESEL 27 ATRON, b - TOWEEIERD TI UL SITHZ 20 L L,
2tkE LTRSE, BETIZAHEOMT 250m OB RENTZDOND. HAT

* BEEME AR R UE

— 14 —



AN THEOR T 550m LI EORB/RERE 2D, BEANIE - TREBRSARE (7
HEHELNDo
V-2-1 BRERE
a) EEPDEMERE (Myu)
Z OMBEBRMANRIED Ma J§OIERE TH Do

Lys

F2E HFHI~HEPEEE
IH % R HG D o N8 A

HENINIATBEARZOKIH N AN D, £, HFEN~HAT O [HE
T, BOTFNTOM DB THBe & CIR LI FHIL 1963 FORE Th Do T
AT & EMIRZT IRER S D 720, TRAEEZNABL,  OEBOERIE
DI T LR 6N TOMBEDBYIY BB VHET LT R - 72
1962 EDE D IR - &L LBt ~720 L L, FNLENE, COEEHEHOAEL
R3C EnEwn -7

1962 24213 5 em BOE S Ok v L M E3HEH6m BOB T & » TnB D
BELNIo F L THRIRY L FEOERBA » 2 2RITH - T Tzo ZOE B, T
DA FED 0 em BORNE b ORGHOEABERA L L, TREOHEAR Y
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HWEOPAIBE R DBET, BOTHRE LZbDOTHER, TCRE LLBED
WHBIDEREERED. ZOREEE L CRKET FLETEHE, KAk
DLDRH e TENSHTOM DL ZAHTEWEBKE L BKEED EEEASY.
BUOWEE L1250 COMEBITRHKET, FHIAT eV 72 B47:0, 570
BEREOHAIBD D0

T, COLICERIBRAVERTHD M, i BT &, HRR
BoOEMARTIRKA SR E 8 ER L T2 ZOWEEILZEEL, »HF v
KOMEEE G OBRENIEET D0

T OEHEE GERIEAD ZEITES &, COSEEEMI=HEL (1,009.1m) 2o
SOUBEEHERT B0 LT HOHIH-» CTHORYHT,.

COERL, CThBIEATEIE S TIRE LTS 7 — X @D BokTo &
SITRFT O5ND 0 BEOHHL, PRI OZFUN 2 ShO BN T b~ 78
T35 P~ A TRESNTHD L IIELLN S, £ 2hoRIIER
HEWE S EHIRD TR CZOEAHEER R RO N2,

IEINAEIRD Ma J13 P15 400 m & Z#MS N T3 & 51T, HERIOX I 5 H
Ty, WHMALIETSE600mizHs L5 Thbo

Z OB OBKAIMELEE T, BECHEOHLL WEEED KUK T, kil
FAVEL e Tz MACERCED TELHS b H Y, BREHIIEROKRE SIGE
T Do X ZDIINTE, F v~ b, B, PUs, AEIEES. EBiE, XRE
EREETRIEFBIICEEK LIz b 00 {2

FREBTIIREDOTRELSIL S 2 L7 29 v o <Vl EKOFIREND. 2ET
3, TEROAMHAENAESRON S,

WEOBTFRAEDLDERIBPTNT, —RLTENLRAELKS. BEORLE
BLIHHLOHNED LI THDo BESIBERLENTUNIAKETH D0

HRNRAEDERO U ORI OWCTXBTHARE TS, Hivhn kit s n
720 Lo L, (1 2IEFFA—BEEL FE L LN DFEIIOVGTRENDWMD & & A DK
BE LBRIEC D, ZOH MO SR T,

* REHRL (1961, MS) RUF—IAR & 5,
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SR, T o FOF TR O SRR SR R, ) (0 o 50
HEEYLIEDL e $7:, COMBIZRLME SR, diglh iz s U
THBEENTHZLDTH S,

ERERREN T Liv L, ORBEBESY THELDE, BIFSILIMHE
T, ML 5 20 m b, W05 ANE T B R ORI 2 b BE T
13 200~450m 13 & T2 B 72D & T Db Mortoniceras BN TWBDT, 20D
BRI T AET VRO ZHMERT C L1245,

b) WEEEEE (My2)

AEE L My1~Mys O 85 TH 5o FEEETIE, HEANILIFE Tt Myl 2ff - ThH
MT D0 EnnsdiTis, WREOOZOTFRERS 22\

T TR P R D PG T HUE 72 T A N B o

WK (B EEFHVD) WA EEKOREDEE TH b0 KNI OB DR
R ENT 2B AL BRI A b > 2 EE T e 200, D& AHD
VDERLDLDEN, EOMys ZHHEE LT BERENGHTETDE, BHLE
b RAIEDECADEMAREL TP LOERLENE 5,

FBPAIERFBRRO 7 e 20 ZABIEBKEDEIES, MPHRELA-T
WAHAHESELH -1V TEH0T, AHEE Myt EOBBHEEALLNDIDTHD. T
DX 517, My: 0FEHIIILIH - THILL T2 b0 LB b,

HITE, a2 29 v~V )|OERTRLBESNDIUMNMIBELEN AFH TH
%o

FHEIEFENE ZATIOMFIEHETHS 5o

¢ FKERELHE (Mys)

HEREBR L2 BT 2RKA0REE T KBESND LEVHERE B U 7K
BT RA B0 BIKT, B0 - R Z G B A2 IR E B 2 g L, Desmoceras
kossmati MATSUMOTO % (£ 3 &L ATt R EET %0
Parajauhertella, Graysonites, Eogunnarites, Stoticzkaia, Partchiceras %%, (I
BHEHES LOb DR EET 2. B LIEFZRIORLAEBY TH S, 75,502
B> TESEH LT RO T, HRCO/MIBKDLNILOMR B THS
Jo MIEM L THAEBREARTB LRV O TREFTOLTI & BT o

COHER G kossmati BT D LW T H Do THUMNEERILD £ Tz



HBTENECS LR DE BN D20 B1Z3E, Partchiceras @ X 37
TAE T vitR g L F 5 7 L, S Desmoceras latidorsatum O J 575 DR Do
Stomohamaites (3K 3o —Jf, martimprayi B Mantelliceras 75185, HEFEIZESE
ERE, s a=T U MENS T LITL D,

Lo L, ZOHAD I E 7 Mortoniceras i RR S LT R—IGHRIE & & [
LTHINE, 2D ETH Mortoniceras (3% Z & 23 fR)IIBERIIITESFHITH & N
Tnd (RAGERS, 1954)0

HEORE S, HHTI0mMFERTHDH, LHTEIREELL>TNDEITH
%o XD My: DEEDBREMENTH D0 KHPINIBNTUIFIIE 4 -
TWB L) THDA MFGEHALRN L, BELRYSLODT, Bz LOFES
HEHE

#2& My: BEELR
Partschiceras japonica (MATSUMOTO)
Neophylloceras seresitense (PERVINQUIERE)
N. Sp.

Anagaudryceras madrespatanum (STOLICZKA)

Anag. sp. a.
Anag. sp. b.
Parajaubertella imlayi MATSUMOTO

P. kawakitana MATSUMOTO
P. sp.

Zelandites odiensis (KOSSMAT)

Z. cf. mihoensis MATSUMOTO
Z. inflatus MATSUMOTO

Tetragonites aff. kiliani JacoB

Hemi ptychoceras sp.

Stomohamites sp.

Metaptychocers sp.

Sciponoceras sp.

Mariella aff. oehlerti (PERVINQUIERE)
M. aff. bergeri (BRONGNIART)
Anisoceras sp. a.

A. sp. b.
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Scaphites sp.
Pachydesmoceras aff. denisonianum (STOLICZKA)

Marshallites cf. olcostephanoides MATSUMOTO

M. cf. cumshwaensis (WHITEAVES)
M. sp. a.

M. sp. b.

M. sp. C.

Eogunnarites cf. unicum (YABE)

E. sp.

cf. E. alaskaensis MATSUMOTO

Schloenbachia  sp.

Euhystrichoceras cf. nicaisei (CONQUAND)
Ficheuria  sp.

Mantelliceras sp. of the martimprayi group.
Graysonites aff. adkinsi YOUNG

G. cf. woodridgei YOoUuNG

G. sp.

Stoliczkaia cf. dorsetensis NEUMAYR
St.  sp. a.

St.  sp. b.

St. ? sp.

Desmoceras cf. latidorsatum MICHELIN
D. kossmati MATSUMOTO

D. sp.

Pseudouhligella poronaicum (Y ABE)

P. cf. japonicom (YABE)

Lucina ezoensis NAGAO

Solemya angusticaudata NAGAO

Inoceramus sp. aff. yokoyamai Nacao and MATsuMOTO
Inoc. sp. a.

Inoc. sp. b.

Fv hY
IV-2-2 X¥FikfE
COHBII TR EREEL, LEIEWREREE2 L O WMBTH D, Desm-
oceras kossmati 1y & Pseudouhligella japonicom DI IS BORIZH D,
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a) IWRUEHE Myl

COMBIIERE T, MM GES SR D, MELTES 1 E D, 239, JLT
WBIEL 735 EHITTEICE LoBEERE (Myda) 2 401 512223 Y Tk <,
I REIK B D FE T (My4b) 2 N 7ET 2 & 51T Do BRHIGRER EFIZEH £ 7 RO
B o RDHERE (Myda) 2020 L b b Do

BB TIE, BSMITiRnAIED Mc BOER T, $URD, sh~HEbEN S,
FRIBERE & e L72 Y, BEWEZ E D 5 Do B My 38 & K&, TER
ERPKERE Y RSN Do BED L DXIHNTL & THOMSE (My4a) oA
USRI H-> THEGIC X I LT THLROIND L IIRDZZENH D, WEORH
B T AV RABERSN D,

R o - TR 30 em, B2 60~70 cm 12 & T A EFRARE SN2 D
13 My OBERB L WINITRS & AT, KFOHFINRIL D0 T 5 LI FE I
M@ EE R AR, T L TR BT B BRI (1954) 1
@77 e w2 4 =7 vHOBREEREREBOFRTIEIN T D
REERIHDEN D> T Do #LT, £/ 2=7 viNET S kossmati
i, EEBEERZ TEAINESBORE TO0%, 20T, Fa—e =7 vHOR
F 3N D Pseudouhligella japonicum ¥+ A3,

My DIFIZGE L7 7 — KO KM TH 20 fRINERRE RS & 2 212b Mys
WAL~ L F— 2 OFEE D - THBLL T 30 IR EB TR E 2
BEHERE b - T3 AEZHNOEE S HAFIBEMTE 2 <EETH 20

Lndis, COBEORIIHDREMANFBOREL O D My 3 L < ¥
B - T 3o ARHEELD My #/B DB EAEEN OO B OFOIL T, I
DAY M EDEIIH TN D LI HEERIL (625m) 2~ TEFLSDm 27 &
T30HPUATE F T BRI S EE LWV, ESIBEANHE U TBRIE v,

VMR TIEITIERIZE T P ROMD SR IBEEENIEE LB, I EHEEOTEMN
RAERBE - THBAINC O DWTUTE, Z2CRBAT B2, FlRIC
* REJIRETEIFSERR, RE G (1952) ok E N EDEEO FHo LR

CELDEZARMBIC LS ETBDEOBELER TV 52, BAZE (1954) 23

BEXIR LTV, HA - RRIEF, FER PG LIofEERELR
R, HBEEORINELWC bbb o TR,
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A, F2580.2m ORI DD TIT T LIEEYEE L, MITHEE b -
729, WEEHEET 5% Mya & LTS L7,

FIINTAT S &5 My JHOHRREZREIKEDIREBBIA » T do £D 3 HODE
W QRPN OO HEIR F T2-3< 0 CDYeM%E Mysb & L TR L7zo KIZ
WESEICT D805 Mysc & LTEW 2o KBPIIFE CIHEOE 512 650 m (12
BETDEALNS. tH~ PRIETEZCANS F7-@LL 300m 7%,

LTI E D RBPUN O Zf D & T AT % % X0 Inoceramus QI K M35 il B
0% RI-BRETHDN, 30 $RIROARIE 5 # ik P T 1§ 72 Pachydesmoceras sp.
(denisonianus 7)) 13 AR > & B2k U 72 0TREMEASHE L o

b) REKERRKEESE (Mys)

COMBIREE "SR AEBT 1,200 m P 12T 50 MO Mys & & ORI
EWETTELER D » TG, TEEBET 50 COMMIFTELREL, BMNA
KR Md g & ARG SN T D0 ZHIENY Tz <, BIMHRIEDO Tl
d~k FTOBHBIIDIT T Do £DEE YL 2,000m & AFELN20 k- FTd %
OILAER DD L, ZIUIZOHIBORICEMER ECELE AL H-T FN
ERBCLTOMSITTR TR EBbN S L L, fIGIZOUEE 5 2% B
T LW IEADEMITIENZ LWO T, $EOFETIE—HH L THL T &I L,

Fafl T3 Mys OFR 8 » TEAIIN O _Eifth S0 2500 L THREERIT © ki
FET D0 FhH b BAMAITIARTEH O % » THIRMN O LIRE TRV A 7
Bo o, BRI, BUARBAMATORMETCES X3 am LT3, K@
D72 AT U B L7

AMEHEB TiE, Ko, o, TERFENL PZE 720NN T RO E
HEED L SIHMT B0, A v v v~ 2 HET 25O A 72
THFED Do

T OB RS O AJNBV AN LT 2130 ) T K, Desmoceras
kossmati # & Pseudouhligella japonicum S DN OFUIEINDED B LT
B0 Kl kossmati Di13m - Parajaubertella S Eogunnarites % ET 5o Fiiix
japonicum DIIHIINAB DL ALK concentricus group O Inoceramus % FEY 5o
ABIRRSNIALARE 3FITR Lo

D Mys i3, BBEHHCEHX O b D, JLiR/NEROFIZE ) O 5 » o



Mesopuzosia pacifica MATSUMOTO D37y Pachydesmoceras sp. % Pseudouhligella
japonicum EFEHIRHD KRB LR E L7122 &0 s EHTOMBEOH DT &b b,
TR B R HIX T FRE OB AR T D DT ELBH T BTREEREZ LN S
2 BHLARLL EBEVEF LABLNTWRCDOT, E0hY OBERH TN
LONTHTH Do M NEROILDOBERGE, S HY, IHRBEAMZ Z2HEE R
BPTH 7208 T TRELDPBNRRON 2. 20D T CHEANILRE
PRCEA R ERREEL TD 0% R7ze LM E ORI O S <
LRz EEE SRS NL 0 - 720

$£3%& Mys BEE{LR
Neophylloceras aff. bizonatus (PERVINQUIERE)
Tetragonites sp.
Parajaubertella sp.

Anagaudryceras sacya (FORBES)

Turritites ci. costatus LAMARCK

T. sp. a
P. sp. b
T.? sp.

Sciponoceras cf. kossmati (NOwAK)

Desmoceras cf. latidorsatum MICHELIN

D. kossmati MATSUMOTO
Pseudouhligella japonicum (Y ABE)
P. cf. japonicum (YABE)
P. ezoanum MATSUMOTO

Eogunnarites unicum (YABE)
Marshallites sp.
Euhystrichoceras cf. nicaisei (CONQUAND)

Prionocycloides cf. proratum (CONQUAND)
Inocerasmus concentricus costatus NAGAO and MATSUMOTO

1. teshiensis Nacao and MATSuMOTO
Propeamussium sp.
Echioid gen. et sp. indet.

IV-3 LR E R
PER— B IR EER A RET D & SITIEAF L TOMHYUE T TEAND
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WZLTWwde L L, HEREWIZOWTREE L I LTXY) - T &, EARBE Lk
TMREEN ORI L LRI hEEZOSNEZDT, CZTIHMEAENS BE B
IREIEREE T 50 EAJE%E Uyt & L, EHREERZ Uyi~Uys 2010) %,

IV-3-1 #£ & & (Uyd

oML, LB TIEBHOEILLE Lo SAOIHEPIRIR & ho %) D
SARFE R E LT 2 (BHEE D T8 &G EB#EtL L, B2 LR £ T
HBo0 BORROWEFNIRE L, EETIOENFA Inoceramus 7 DD B $H 1
EINT Do HHIHEEL2EA, E7 P ROELSKIBEVEERELL2ECAY
HBo 0RINTIALBHE - HEHETH D L T T LT Roks
BMLUTTREDEANPHBI L, REBIZEL2DENY) Takl, REREE T8
BHHDIIERESERE, REWELZEPROND X 512705 REWED Iz x4
AL ZDOMDHBOWH & LEIIBIEL DB ETHLH D,

HlTlad = v <v)l|O X AMIEIZR SN DT EHEBIE, BKE 2L, £
RO H DT OWRIKE IMERE L824 SIREEFCBHIEDN T 5%, 2O
WEBEEY, ZOLIZEDHE Y, COKENTIIHEOEHTH D, Lib, LA
ERRMKL D 57D TR UG FIBCHEST 2005585 2 LiFhd Tid
R, EHY, EARBO—EHERBMLTELN, 4% RBHALBTLEOS
BTrERLTH '

AEBOILAIKDL S ThHDo

#F4ER My BEELR

Neophylloceras compressum MATSUMOTO
Phyllopachyceras ezoense (YOKOYAMA)
Tetragonites glabrus (JIMBO)

T. cf. epigonum (KOSSMAT)

T. (Sagalinites) nuperus (VAN HOEPEN)
Anagaudryceras limatum (Y ABE)

Gaudryceras denseplicatum (JIMBO)

Baculites sp.

Scaphites planus Y ABE
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Polyptychoceras sp.

Tragodesmoceroides subcostatus MATSUMOTO
Damesites cf. damesi (JIMBO)

Mesopuzosia pacifica MATSUMOTO

M. yubarensis (JIMBO)
Pachydesmoceras sp.

Kossmaticeras (Yokoyamaoceras) kotoi (JIMBO)
Romaniceras sp.

Inoceramus concentricus PERKINSON

Inoc. tesioensis NaGao and MATSUMOTO

IV-3-2 ®IREINL MERRE (Uy)

COHEE, FTE EIRIARIZE » T RORROBHEL? S T FE/T
BIRE DEWRACEZH TR BTSN %o LTIHRBANO R OLEDONDLHD
IERO&R, 25974 RO LKA ETRON B Lin L, LiE E ORISR
N0 EFAFIN LR 2T TH Do
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T, #DFfEEI: I hobetsensis NaAGao and MATSUMOTO % I. iburiensis NAGAO
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Phyllopachyceras ezoense (YOKOYAMA)
Tetragonites glabrus (JIMBO)

Anagaudryceras limatum (Y ABE)



Gaudryceras denseplicatum (JIMBO)
Zelandites mihoensis MATSUMOTO
Baculites sp.

Sciponoceras bohemicum (FLITSCH)
Hyphantoceras sp.

Bostrychoceras cf. otsukai (Y ABE)
Nipponites sp.

Scaphites planus Y ABE

Sc. perrini ANDERSON
Scalarites venustus (YABE)
Polyptychoceras sp.
Tragodesmoceroides subcostatus MATSUMOTO
Damesites ctf. damesi (JIMBO)

D. sp.

Mesopuzosia pacifica MATSUMOTO

M. yubarensis (JIMBO)

cf. Jimboiceras mihoense MATSUMOTO

Kossmaticeras (Yokoyamaoceras) kotoi (JIMBO)

K. (Yok. ) cf. jimboi (YABE)

K. (Yor. ) ornatum MATSUMOTO
K. (Yok. ) minimum MATSUMOTO
K. (Yok. ) sp. a

K. (Yok. ) sp. b

Subprionocyclus cf. neptuni (GEINITZ)

Subpr. cf. normalis ANDERSON
Reesidites ? sp.

Inoceramus incertus JIMBO

Inoc. hobetsensis NaAGao and MATSUMOTO
Inoc. (Sergipia) akamatsui YEHARA
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Neophylloceras subramosum SHIMIZU
Neophyl. sp.
Phyllopachyceras ezoense (YOKOYAMA)
Tetragonites grabrus (JIMBO)
Anagaudryceras limatum (Y ABE)
Anag. yokoyamai (YABE)
Gaudryceras denseplicatum (JIMBO)
G. tenuilivatum Y ABE
Sciponoceras bohemicum (FRITSCH)
Hyphantoceras oshimai (Y ABE)
Scaphites yonekurai Y ABE
Sc. yokoyamai JIMBO

Se. planus Y ABE
Polyptychoceras pseudogaultinum (YOKOYAMA)

P sp.

Damesites semicostatus MATSUMOTO
D. damesi (JIMBO)

D. sugata (FORBES)

Hauericeras gardeni (BAILY)
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Neopuzosia ishikawai (J1MBO)

Kossmaticeras (Yokoyamaoceras) kotoi (JIMBO)

Kos. (Yok. ) cf. jomboi (YABE)
Kos. (Yok. ) minimum MATSUMOTO
Kos. (Yok. ) ornatum MATSUMOTO

Kossmaticeras theobaldianum (STOLICZKA)
Subprionocyclus sp.

Anapachydiscus sutneri (YOKOYAMA)
Eupachydiscus haradai (YOKOYAMA)

Inoceramus uwajimensis YEHARA

Inoc. ezoensis YOKOYAMA

Inoc. amakusensis Nacao and MATSUMOTO
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(CoNRrRAD), Crepidula jimboarna YOKOYAMA 72 XD iERLFRZE L, KRB LS
B OEEN DO IRWKE OB & Clinocardium sp., Macoma sp. 7 ¥ Ot
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MASUDA, Panope japonice (A. ADAMS), Balanus 75 8 Ot i% $HEA T2 (F
TE#BIR) e COBITWEEO LML, LISV EICEBT %,

REAINAR T, ARG HEER ERHWE TE L T 22, 205N
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Acila sp.

Yoldia biremis

Y. (Cnesterium) notabilis
Anadara sp.

Glycymeris vestitoides
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|
%
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G. sp.

Mitylus grayanus

M. sp.

Chlamys cosibensis hanzawae
Ch. sp.

Felaniella usta
Clinocardium cf. mutuense
Serripes cf. groenlandicum
S. sp.

Pitar cf. okadana

Losinia cf. kaneharai
Mercenaria y-iizukai
Mactra haboroensis
Spisula onnechiunria

S. ezodensata

X X X X

Macoma sp.
Macoma optiva
Feronidea t-matsumotoi
Mpya aff. cuneiformis
Panope japonica

Thracia pertrapezoidea

Th. sp.

Pandora (Kennerlia) pulckella
P. sp.

Pholadidea %otakae

X

Turritella fortilirata chikubetsuensis
T. sp.

Crepidula jimboana

Natica sp.

Polinices sp.

X X X X

X X X X X

Nucella tokudai
Beringius oomurai
Echinarachnius microthyroides

X

X X
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(1959) & RN AFHDrhod BiEiE, B =RS - fRBF Al (1960) OHED |
RISE TR, TREREE (1961) O rh O PURE IS S, EEF=AR - A E (1964)
DEEFNED I LK 5o

AR OBLMME EEMI S YR E OB T S LEMROFRRD B
TR T B Do BENHNTIT ZAMEL, WK AORKORE,LSHY, FlY
WRDFHIMDFAET BHS D H Do AMBBITHO=HRIRELAT SR &y
WS 2L DT, BERHNIBT B ALE OB 100~120m 12T S,

KEBEIABCANTZ L L, BRI EHT 5 b cle, WEAREIZZA S
KA EERE LT

FEBIFROZ MRS E TS LG N KRREPISmT 55
RN PRI O HHIRIEE SIS & ORI % R < o AFBO LRGSR ORIIK G
JeA s iE (E1E 10~50 cm) 2EFE Lk Lo, FEREZELIZLHDHE b -
T GRS TE & OE L T 5,

KEFHITREDH = LGN T ZE L BAE R L, ZOEIE S VL
LWL o EfEnD,

AHBELIE PV EIIZ Leds, BER oo ROBKGOBIRBE,
Lioconcha sp. (n. sp.) W4 ET 5,

V-2 535 (Kt

TR A IE TEE L ZOBHAEL T HATEAKORE &34 <
B S B E TED Do

HEHE L OTRENERESE (Kicg), 2)|DE5HE (Kts) R0 GliREs
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BE (Ktm) 12500 Tt T o RSB EERIBEKRE TH 2 THEMI I D T ORI
REN T Do HEDL DI, FEHNLEHIA, - TELLBHEEZ %o

PP At - CREE, 575, #7350, S SHUBE, PIARIE) A~ T
HITRT &, ABU oA BB, BB TEB L SNBREKERDS b
OFETHOLD LV ESLIITORIETH D ERbhdo

V-2-1 DREREHE (Kteg)

REVEHBE 2L &3 21U s, BRI R & EABUI E D5 KO—UlD |- &
VI LT Do HIEREERME L, ERIEES, I R EELT 2,
PR RS OARBOS L, ZOEEDOFEAT BT LV RBsN
DTH Do MEAHIEHBIN LR, FIHRO O F RO AT OR
TRABMEIND BOKRE SIIAT PRBE L, FRHIFEILK Fildb - REXL
BOE - T2 BIHRE, 7+ — P EORIERS 2% < BROEREEER
BHEHONZ. 20120, BEHORKEFRMOFER SN, FUIEINLOAED
SR L PSRBT EORFENLHR L2 VD THBC Enb2 Do
BRIBaE T T, B SO T CHRIAR THGRES DT < Eic R
BB DL EOBERICA T\ Do 22 T8 23 m OB & HIKE b
DODHBOHERS - T, B H0m OFRILAWERBLREE~T, AT VLY I %
TRAEFIEE L 20 —HARHBOD iz, HRNFEH TIXES 70~80m T2 D L7
BRSNS S D703, FWRE T Trd 400~450 m QEE T, 0 LZECIER
NIET Do

ARNERN OMEEE S, MEEUEEN L <, TEMEEEOMOSHD L L, FHIAT Y
EVIHEORONDZ ECTHNE, H LYY, HATEOREIEE BIML <, %
OB, WANBREEAEROWANAREEL RESES C L~ T K
T E LCRRAID T & TR E B Do

F7z, COMBOMEEEALDLZIT, FHEL LTINEZRHFSIILTY, £0D
T EEZ A ERDHZDOT, BTRT L IRELL L2, SEOTELRE
* SEMECHENBOKEREL ShioR, ZOMTHED I by
O ZEEIETE, R RaeRE WA oMT, HAANEAZENR Y E

B >0k, ZANECREFREMNEERBETESCEHG, HArmdsr - TEE
LT e FRUARHECENBEREL L - THHT bo
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U TABER O KIS E IV ESE (Kts) oxftensb b o & 2L, % LY
DS E LT - TH <o

V-2-2 #EaEE (Kts)

OB E ZDOIMITHB TR RBHESND L OT, B TEWILAE
Thdo HVFAEHVKODWERT, BEWRREEL, ML THIE AR
CHFET Do F72 MATHEEENET 50 —RENBL DY 20 3l LD LR
2, FRITE, RPHEN L » 72 ORI HROBEN 93 » T2 0 % 8 7243,
BRI LR BELNAL -T0

HWEOES12300m EHEESND,

C OIS PRI OFEOITES (EHFII=MA5—512.4 m o Fiko L) Tl
FEFE LR e 2 THBEEB L E <, EfREBENEL O AR 2 L TR
WIRHIZE D Do

o ZRIN DAL O I E T DET =R, FENRE KRS =E KR O
BOLRMTH Do £ Tid, WABOMT, PREESSESALEO L 5 72&E
WSS IE Y L L FEE L TN T, FIOMA S AR MIRIET 2,

b L Lo & WEHTEFHIE T H D70 5, FERIBHEREE,
ZOHFID KU TH » 72 & CTHPHIHE 5 THERE TR T 518 - 7B LR
To W HHE FIKOREEIIFEDOEE S » COEHT—TIHROND & Th Do
—FHARREA T, WEMTENE E SN 2HE & TIEO IR TEE L 3 e
EETET Do

€T HFRIIEHEREBRRGIE AT D PRI L BN AT 2 & ERITRD 2 » 72 b @
T, FNIGIENAT, WEMDOHIGEDOE KM TIh -7 b D LBERSND,
ERE AL S TMREDTNA - T, HEREBRT 2L 9L RN 720 &2
Do WAHIEOIMED I AiH 6 B D &, BRI ONT W E RN L PR T R
DL E b - TR ST D » THEE LTz Ly FADRMHEIE R 8 N &
9o

FRERE T & AN P O HERE D DN BB NS BRI — 50T B g Ak Ak
hoTHT L bEOHTHENHGE IIZHAEND.

BBIRGIXIE TR RAE L BE D T s NDd, THERINTIE, <o



B DITRIE T2 b 72 & € B ORIED R b BRI LT, 2 OWlic s
BETHENITETHENDLNZNECITFREEL H VD0

SRRIES BB L, BEOEEITS E ¢ HRENAANTH S L bl bo
ZLC, D0 s FIEOREI s 5 BT, RS AL B ORI E b &
PGS DO EERL TS L (B8F, 1958, 1960) %3[M LT\ 5o

DX E S RT, MFMIEL E & BT 5 &, EROHE T
LS ES T LT3,

UG £ L7-$0Tid, TGO B RIBHIC o R M I T B TR £ B
O kb, HIRESBIOIZNA 2 —JiC OFBICR S N A TERS L,
BRI 5 & UL LIE Uob 3 £ bl 2 OEINESERIE & A3Im ORI (i &
B B,

V23 BhRREASHE (Ktm)

RIS MUATE (1918) 12k BTHHIBO #2472 0, WIS - A - R
Rfs— - i (1959) OFEMIUE, WIS - AR (1964) OFFIIBICN: D,

R FATIR A & LRI T AT B 4R (BIE 10~50 cm ) & $is
WA (DR % sk & B0 C DIEEBEFNC & O IEEEHRE 7T C & b 5B,
BET B & BB LIEHREERL, 5<% 50

AN 351 B A0 2,000 m 12365 B 8 L EVBIE A AT B AR
ORFI GG L = A, 0B ATIE Lid LTV Do

RIAMG O TS Lov THAT 5 ABO P - REOTEA S %55 L
L2 E R U THIRDIES & 72250 W - IREDAERBTE A2k w2
\» slumping % 759 A%, —Bl28\ > Tid rubble bedding % 7R3 7235 %,

RO VGRS DT DX H DRI, B IO LA T, A B0 R -
= SR ORI A LS UM AR (5 me) 25EL, 20 1)
3 USRI A U RS HTE T Do C OISR Tl HB 0% B 5 4,
P TSR (LT Do ASHB O HIEH 5% 300m (BUHE Lo (37T
3, AFJEI1E3E Ly rubble bed %73 L, R m OREOEHENEHOIED Tzl

* slumping % rubble bedding iz X s TRBERXBE L TWAI:3EL LM 5,
kR BRI K AR ET B, COMIE N OREDOHALTE TR 5,
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L ELLT - T Do TO0, FETIRPEKIRO BRI A S0,

RO B X O AR T, RE TR REE (EE0.2~0.5m+) 2
BT 2L 902129, CoEmiEl - PaRlmROATHAMHECESIE g &7 2
HIBNTYH BIHhTH Do RMNINAIT UTia T 5 EEs Sudiy,
rubble bedding DFE L\ 455535 Do

AP 997 0 B IR 1 & FEAE S D TR DR RIS FEEL AT Co A
WS UWERE S HET 2L 910 RY, s - BAOHEXET D L 517
Do FMNHEFTHI 2km OEROTEHIOE T, WEBORE SN 2m Ll EIGEL,
BEETBLENRLWS < slump LT3,

COE S RIE - RBEOHBEBHROA A HE =TRR, HENOREOR b
WHIBIZ 00 THET Do

HRERE mT AR, rhREMNOERTICORGE L, RBEATHEE T omEII
BRA e g2 vy IO RIS LR H D LERAOIM TIEIEI LS
T, ZOBENDIRL, 72, € F bt =+ A JIHHE CRATSEOZE L A 20
728, R NEBELERCR, —BCREOHINEL LD LDD LS THDo

KRBT Z UL, TRERBERERR LAV,
V-3 oy EE (Ps)

FIRIEEORERB L V7220, —FTHHE L WREREY Al RBIITLE
Y BHFIRIRENE (Bz), 4 v PSS (Psag), MIREIK B AIRETRIE (Pstf],
AR EBE A E (Pecg) 124317 H 1 %0

V-3-1 BHERHKEE (Bz)

FHZH AR (1964) oBEREIY 2, AfE O BIER & HHmRO
B EMS FHR#50m 46 300 m OEIOGMROMETH 50

B s B0 2 AR TOBRMIVEEREE TEEIIBE->TW500D & 5
THDHH, BMRKTOMKIZET 2BENEL, N2 AGEET 22 LFNET
HDo BIRREDEWAN SIS0 m ERAIOMEIZE, HHRGORER D 1T B
BERLLN D, BEOWEIANZILS, HiE, 5+ b, FZREROKHED
B ENLRY, K ABESN-E2~5cm OMETHD. COFITALLNDAEMN
R OBE, E0HENRY (Psag) OEBEF—TH 2 A3 HHIZHT 0
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HAEO L ERGEE T EE LER0, BEREAOHMIE L2, RE
W\ LN ARROER 2 BILET Do

WHEBO FMEEREDREW SRS Ly v MEALZY, MRS 2m ko B
LEBY4HFT2 GETH, 58X «d A ABIZIx & 2 Spisula sp. (n. sp. ?)
WEHELTHY, Anadara cf. amicula (YOKOYAMA), Astarte cf. teshioensis YOKO-

YaMa, Macoma to':yoensis MakivaMA, Mya japonica JaAY, Turritella sp., Natica

sp. 70 Exf o TUindo

FOE BEFBRBB P ORATOER
Spisula sp. DEERE LR T
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BEAHIIE T 2 ABOFEa# 40m THh 5,

B TR EE Lk oih a2 AT 2 M AHSE R 22 L, 2O TIZH 50° O F
EF 2R A, HE T 30° OfaEA % /RT o

AR O ORI ATEOMAROERATEL L, < & TIIRHRE ORI
BENTREORHRRETEETES BB V00 L 5 Thb, T OMIETIIAR
JEDEMMINT° W T, 35° BB AT 2o

AT E SV OKINIAT T CICEEH L, Mo THlZs N, 22T
AERIE A BIEA 30 cm O G & L IREWEE S S 2 0, (D REEDERE R
L RSSO RSN Do HRITEAITTUEZ2ES X9 ThH D,

R LA % BT BEREIIB S AMROLMOBEIUT L4504 L, miEEY
KLU %0 COPBMEPILIO TR ABIRD EfIZE THHT 20 MAOHRHE
WA T, vy F AN KRO—DRD LFEMIBR IO T M1 505 2 off
TR RN IBB/LTNDZDDD LS TH Do

AR D I DIE R AP B & RN T P DR LR 2 TR L, RIFE
INDFEEE CRET S EHCETEL TS0 COMBETIRRELELS Z
OEFBEHRERFPLIMNIT A LR TH S5, SN HERE OB R0
5N B0

R ORI Tl AR EREEORERE Lo, BLIialiRIgsHE
RIFORER CME2CLEED % b OBBEN L L - T do COHIBOARTE L
B HENHETI I ON TR R Y, R TERE P EE T O RIS TE 2 T
FIIBEY L9,

V32 ErMERENE (Pse)

LT EEEBUE (1954) 12k » TR SN L 0T, ZOBRMIEARMIEDILS
OB OEBPIMORR D Do AMBIIETZI - BAD - RER— - it (1959
DE v ) EREHO LBEREHE SIS0 BAE (1964 oy v ) BEO—
WM 5,

FEEIFMEOTEILFH B € v & ) Ik R UITRET 2 ANZIIEHOEME &
V720 AREEE » v VUL VEFIZOU T—2 3 BHRTIZEL, F0—iid
KA OTERKIRORI T Do MLO~—ET B & RN 5 2 O FC
FE L, HRERHNIOVTREBNHER O RT %0



AERAFEO I TROEBRBREBO—MEMLT 20 Bbhdn, <
NEWSMMIEE LEIFIHRR . L LS, KEBEERT 2 AR5,
BRI EOKEMEMIERINDI[I VAT, CoBREDKIIERL, &
FRB R B OHRE BN B TT TSN T2 b D LHEES N Do

V-3-3 MEAREWERENE (Pst)

W OIAR SN EFO WA H0 T 2 FIRKEOWE JEE L V2 28T,
BB EBAET Do BLAMUIET 2 ARTEOERIIMD THROERIRON, 200
EFG S TR, FIHOMEGM 6 AT, Sy HERETECELT 2
LOEEDPNS,

KRFE O - IS OEERE 2 L, slamping 2539 TH 550

IR DRy 1 Viviparus sp. 74 & OPKERALE L30T, AWM 5
24HET S (E8HK).

AFEOJEE X 30m HEES N D,

R WERKEDLREASTBEMYLET CamEidEe)
Carpinus sp.
Cercidiphyllum sp.
Corylus sp.
Fagus paleocrenata ENDO
F. sp.
Hydranger sp.
Laurus sp.
Magnolia paleokobusi ENDO
M. sp.
Quercus sp.
Rhamnus sp.

Salix sp.

V-34 JtREMEDESE (Pscg)

FBIRI B ZA0RE 72 EITRET 2 WAL LR O SR & O
BTHD (FEI). BEOBILANLE2mLOHOT, AR IUERF +~
b, RRE L S OMEEN LY, MRKEOEE TSN T 5o AIBO T
WOTRE Gem +) 7 2~3 KHAET B0

KBOBFEK20m L L& BN 2, BT T RERHTH S0 AFO—



O AR BB O %
(BREsBHEERT)

HASEMEE L O B S0 IR HART < TR SN 20T, KB ERE

HWEO—RHTHDT ERW LN THSo

V-4 B F1 g (Sw)

AB I NER AL DR DB Do BRINABIRIZ I TBRE & REn 22
MREDILDIER T, EFHERE RN OITITHINCH 2 IBRRO T £ T
#T 5o

WS TEE2HS 2 FRFETHO T OMBEMTIINTET 50 LEIREEIT
BATWSo MM TS 2 <, BRHER E XA LI T 55,

BRINROHDOER TR BEIND, £ T, HEHEBOT CHATII—DDF
R H - T, PRBOT <PATHAFL Todo BB LW A0m O & A THUHR
T30 COHFMD I0m R LG4 m OBERR LN 2. ZHOTRBIL, VTN
b, COBELVTHORBETHD. CORIELERIFEA ENRv L ME T kS
THICBEL D B0

EERIEENNO, ANBOEMI—BNAH2DOHRT, MdABinNRIEN
BT %0 BE LTHBE»LHRZY, WBLAEL, MUELERD 2. BELML
BTN E LT 20

AEHSREFC A2 LNhE TERERL TR0 T, ZORUIH & 2 TR
o BRINAIKIIE T, T hZ2eafEsld@iiEo b o & LTnd,

WROBETFZE, T EEE KBEICY Y VEBOTHEEZ LN DB



REBBIHE SNBFEME R B Do P L RMNOEO SR &3 HE £ 5
ITEZBNDe £ITDEMNBIIFILINT L1050
V-5 FiE=REHECKEH

BE=F% B KB TR  RILEER S bo

V-5-1 & 1 % (An)

WL, @7 MERETE (Psag) © £h2 0T RIUAREYE, % OHE
R, FNLOFHGIE (F L L THIREESE (Ktm)) 28R b0s b5,

FHEO L OMEMBED L O ERAL N, BEIIIMGHOMERZ b O, MRgdL o
HERDDe —DPDERTOLKRERLDIIH » UIFRRBPHEFREETHL00H
Do TNHDSAMIEIER BB S N T D,

v FAMNZH—DRPe Y v 2 DPULFEH LT 2 EMRGANA RIS TRIR B x
E720 EFTMAARRTBEZE L, Bt 2L %, RRAILGATRENRE L L
RBoN2, HMBERRLDEHEEDBHDEHD,

227 KRDHDLIEKELZET 2AZUE T, HlEa, RRarolYy, 4
BORSRIEN RSN %,

THRO b DRI HBETH %o

V-5-2 ¥ ® & (Bs)

SFEPINZRAMRO 22 6 ERMIRICA -7z & 5125 2K E 2 Bih#z Ky
DR LR, ZTDIERIIH » T, KADORISEHE (Cobm) 2 HRW T D0 R
B IK DML TV E R Th Do MULT D & LD HEE T Do

BT CIEHAORELRRAN Y, AERIEMEOMELL SRS,

V-6 FE=RORRE LU

FHURDFZROMA S L O HIT OV TIE, 2N F TERED RMALGRR SN Tk
Tro Lan L, JEHFA NG PG 5 O 4L B 2 PR O IS L1220y, 2R sE Attt
B LRSS, DL S ES L, N F TORBBITEETEET 548040 T
F7zo

VRS - AR - BRI - i (1959) i3, REAIOHRDO AR, ik
FHUEOHE=%%2M& L, Nz FRIREMKOENE, ARk Lo 20
% R OEZREINEF AL - REFFA (1959), Rz (1961~62) (1 1 &
— « JREF At (1963), EWE=AR - FREF A, (1960) ST & 2 JERAY, AT
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AR, O TEGIH & —1f 3 N =R RE ORI & S EA =
TEN, BREIKAFTHOVERE L OHMHOFT A EBHLNEL 5T

AMRDOE=FD FH% Lo 2FENBIUIEEDO BILA* £E L, HIETHRRE
(LA AR IR B O - % Yoldia (Cnesterium) notabilis YOKOYAMA,
Mercenaria y-itzukai KANEHARA, Spisula onnechiuria (OTUKA), Pholadidea kota-
kae KANNO and MATSUNO 77 & % ¥ L, WAWEMNIIRBOENIBIZBT D
TEEHLNTHDo Ld, ANBOHZRE, SHXOF=RDEAM T TH
SHIBVCTEBR SN, BRIV A—BETH D C L MRS N T 5,

I AR R B 72 dg L T Echinarachnius microthyroides NISIYAWA 733 5 o
CNOBREIERROKOBIFNCE L2 L DT, o bas shT
W FBAE « KEZL (1965) 1o Lug, BB TRLIDN, 2OLHHED
P Kewia | E0 8355 D CHEAE L Y GRRAN SV E RO H 2
TENEREN TV B,

FERHE OB DN TR CEE =R - B AdL (1960) (2L » THHH~HN TN
0% PO ERCE L, R AR R o BimRR R » TORIEAY
Kl R T 2EWAEPEONI U 2R TH S,

vy v ) B0 EIRRBRFEL R Anadara cf. amicula (YOROYAMA), Astarte
cf. teshioensis YOKOYAMA 72 FDBALHE#E L, FHPHFHEELRTIDOTH D, I
MBI EGTNORETHS S,

VI i — BT

VI-1 #% o & @ (Fd)

C OWIFIXSTER « EHEoE (1954 Ofg T, BRI T A BT O
HRBETTEITH Do COHAZIATENROE T, AREOILRICI B0 £ &
biLdoe

JFREHTE YES 15m AT, Hit - BUKE - WEBRO S oY, 30cm fiz
DHEATRBNRBAC L, Menyanthes trifoliata LINNE DFER Z D BHELT
ET2E05e 2T M7 MESE ETEEE Y, RS & Bbh 35
BHWERCAESIBON TSy 38T o FEBESL Menyanthes # BFET 5 O
TR EEL T Do
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T O ARBP OO A DR 54T 3720 T, WO RER 040K
B iR O T Y, Sy HERETEETES E - THRET % BRI E
WDO—HWTH, EREEEIEMN L COIERBEEONIBHERERH 2,

7Y FANDOEMIE L2 HNABEZATCERTRHET 2L, oMl
WiE TGN, AT vev s LR H 797 2. TN, K FEHOERE
AR LW RE LG SREEORTEICEL TW2, —DROBEOMK TR
ZE, HEOETDHNbM->T309m OFEFEHAOREL A THAT 5. COFEEER
5~T0m TN b DORB Do ZOLEKOSTE B2 L, COMBIKIEERHD2DIZL
S TORE LB SR TTNI e T L TW SR (B oFE, B
D X AQFIDOE B3R, KEOEBNI L - TE U TOZMBES, RO £ 2
D7 BWE U LD EDZBEANIAEY D < & S IZEE ERI L T2 0 Bl T
B0 W, ARAARET ER L, FAE U T2 JRRAEFER R R EJFIGEII T
ST L THT » 7 WA R RS L BB 21372 LT D0 TER»A o0 E
HZET Do

ABIET D EBIFERNY v+ A NIZH Y v I DRIREN D0 FHNEL D
HE & OBARE TR\, MEEEE BT OMEEKIE THEIER
PORET BT B 1 O LHEE L7z

VII % W %

FUORCIIE R, TR SLILER O, B KUK, REEWANSG
BRGNS, ZN%%E, AR C IS miHEY, SR IEEY, B
D=2 L TR Lo
VI & s i (Th

T OB EE LTIt o 300m M oA HIZG L, BoRREeY Y v
VR, EAE RO EETESIIE S T e

BEOBTIIEAROBRO ATES, KENBOBREOETE (HEENS,

JE 313 10m §its T RERE O EIE TH Do RILEHEZ FITL, WEHEAREEX
2o BMOKRES L, TORBIL -TRRZN, AT PROLENUTDOLDRE,

COBBLRIUL S REMEITH D, WELFIAKMOHOED EIZH A7 P KM
HHRDEREE X ETHRRGET DHER, BORBETESIZE > Do
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Tz WD OEHO B COBBNLHHR T2 L 5T, HiEROEHD
HARBOETHEIND L, NFHH ST T 28080 —~HT O REN D0

COBRBIBRMO BENY T, Ary=vy)l| EHRHOVHEFEO L2 - T
WBESITHDo £ LT €T bt =7 A ROKFEHTT E TS B O TR
NEROBND TNFIPMEFTHEN HFPHEZ B L TEHALZIDTH S0

DI, COMEEL, LTy Y A4 )IRRBABIEICIRA IR (WA
WMO—HEZ DX 72 EDEFDOE IR D D WIEIAREAMDO L7229 bOnRH -
TENE > THKAWBEO X 9I1CRADH, MErbH05ME R &, B
OTINFDODEIR ST, a2 27 Y IIOFEHE L TR D - T
EINPHELIZLOLHDENCS NG TIRED L 5 TH B0

TH Lm0 ETAITh DB, REHIISRA MR O TR AAR: O HIUTH
BOLOBBDZ. FHLAEFECH, ROENDECATHEIIOMDESHEH B
LEbND,

Z oM, KRR OFTE O CHEERORIH - ¢, THIb—HE#E
B FEAHD HIZFHT Bo

FEAOFEDEMO FIZFET ZHEOMI LRI T X St ofitAnNS NS
VYD hDo T OMBER TS L, WE/IOIBMEIBEE T LT EHOE
HOEITH -7k SITRZT SN,
VII-2 &Ry (TD

RICRR L DRERE, T X0 HEVE R EZ —G L UR L7

PR a it CREINEZ) 2h0s Lo RSFGE L, TWRARICK
NENDo NFEHEDBHDENFET, TNNLNET T2 E, AHEOYTHET2
Bilbonde —FLOLDIZ30m, —FHD L DIZNERDVE, o LT 280
mBET2EHALTE (TD &4 2, NFAROBZ 265m, [NHAFOEF743 255 m
~260m, L TZDOTFIZ250m BOENRH 20 300m D3 D&Y BT DM
B—EBH55RH 50

INSDOEELER LB LD T3R0S, HmENIEREBX FTHE, &§
2 P IR O R E BT ORI 55 262m DELAD B B EHHIC DS < T
FALTIZ280m (73 T LR - TUT< o TOMEIE T bAF =ML ZD LHORD
AREREIVDECAITELIFEEL T Do
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FIEAKEHENEBNOH 2 GHITIIT ERGND N, EHFHOT CTEID
LNSTBENOTR, HABRIHELTZI00 0 LNV HEN T EO S
CHEROHOEMZLE LI EHYT 3 & AL N3, HENIATIHO BN 4
BIZHYST2THA 50

INFEDOBHMOD BT, ECTHEND - BLOErFRELTD L, Al
> TUIRRBERON Do LEDOEHD ETIZEDFDIZHF KNI L

Ya s By S OB O RO YE L B2 e T2 5HH
HDo [EHHE LV AARNIZATRER L7-EHT, ZOTCEEOMD Fritinh Do AU
12 » TEFIZZ D TFITHEWERR SN %,

CZTHW - B L EOEMRRIBOS D E AL H D,

Z O HEEARRNC 2 OZHR - 72 EIZ DO THHEETH Do
VII-3 o 1 & (AD

TR, WEEICRON 20 « B HitEThb. COMBDEMINIE - THAT
Do

VIII RS & Ot

VIII-1 - s E RE S

ARUEPN 2% < OBIBHRFE L THTEIZTY 2, YIbno L Th2% £hFe
BLRTWZ E, —0%, HAHD LT FEEREMITLIZ Ve ZHUIHEE LT
ELDMEZLNLNLIRLDL BB

KIROE B NP MIEEESE 2SO A THCRIIYEZ L AT, T X
IERE R S BRI IIEN R & N 7- — K RSO LR MR A VAL THD ZDh
DI OGS OHBTH ERAE L TIRMENRRON D, TNEIRIMPAERE
W ZOWmBELY FNFN, FAIHANIERE, HELRERMNEFE LA ST 5,
AP AL R R R T A5 1, ORI HIEEME Bl L, fi
ZERRMEB TYION Do ZOWEITIAERBMEAE S - T BEOIERIIIE
RIRMIE oo R » TR D Ti7 <o

BN EARB O T & & AITHREMPRRAE LT b0 2oifmid, 7 —
RE LT dLBEIEY, hoZBINEHERE LG hoikl & AR o & ikt
SHHET B,
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EXPLANATORY TEXT
OF THE

GEOLOGICAL MAP OF JAPAN
(Scale 1 : 50,000)

SOEUSHINAI
(Asahigawa—35)

By
Wataru HasnimoTo
Sutekazu Nacao
Saburo Kanno
(Geological Survey of Hokkaido)

Résumé

Location and neighbouring sheets

The area of the present sheet map is situated at the western-
part of Central Hokkaido. The neighbouring sheets, Chikubetsu-
tanko to the northeast, Sankei to the west, Tappu to the southwest
and Horokanai to the south are already published, but those to the
north and east are not published yet except for that of Nayoro
which occupies the northeastern diagonal.

Topography and communication

The river Uryu, the drainage of which occupying about half
of the map area, runs from north to south at the central part of
this area. One of the tributaries of this river is dammed up to
make the artificial lake of Shumarinai. This part of the Uryu
river drainage belongs to the Ishikari Province, which protrudes
north-ward into the domain of Teshio Province.
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The western limit of the Uryu river drainage is represented by
the watershed running from Mt. Santo ?1,009.1 m) to Mt. Pisshi?i
(1,031.5m), beyond which the western slope of the watershed
belongs to the drainage of the river Haboro and the river Kotan-
betsu. The eastern watershed is represented by the low moun-
tains extending from Mt. Inushibetsé, and the area beyond this
watershed belongs to the drainage of a tributary of the river
Onnebetsu, which in turn is a tributary of the river Teshio.

The main route of communication, today, is the Shinmei line
of the National Railway along the river Uryu, but the national road
from Shibetsu to Soeushinai has long been availed over the Shibetsu
Pass since the early days of cultivation. This road was extended,
in 1964, westward to Kotanbetsu, while a line of the National
Railway is to be constructed from Shumarinai to Haboro.

There are several roads in the plain land of this area, but, in
the mountainous land, there are only a few forestry roads or
footways passing through the forest land. A narrow lane is found
along the transmission line across the northern part of this map
area.

Outline of Geology

The area of this sheet map, geotectonically speaking, is just
on the Kamuikotan Tectonic Zone, covering also the areas to the
east and west of the same Zone. Accordingly a large mass of
serpentinite, which is one of the characteristics of this zone, is
found extending from the southeastern corner to the center of the
quadrangle. Roughly speaking the Lower Yezo group of the Creta-
ceous System, being intruded by the serpentinite, exhibits an anti-
cline, althongh its western flank shows indistinct undulations. The
higher horizons of the Cretaceous System, including the Middle Yezo

* These mountains are found in the area of the Horokanai sheet adjoining
to the south.
*#k  Situated in the area of the Fukinodai sheet.
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group, are found around the Lower Yezo group, and overlie the
latter group unconformably.

The homoclinic structure shown by the Middle Yezo group and
the higher horizons of the Cretaceous System to the west of Mt.
Santo continues to the present area. These beds, forming a nose
structure at the part of the river Sounnai, extend to the area of
the Shirochiunezawa, a tributary of the river Haboro. And at last
they embrace, in the eastern area, a synclinal structure with an
NNW-—SSE axis.

The Neogene System of this area is developed at the central
and northern parts of the quadrangle showing a peculiar distribution
in shape of Japanese letter ). In this case, however, the open side
of the letter is faced to the north, while the closed side, exhibiting
a synclinal structure, penetrates into the axial part of the anticline
(Horokanai anticlinal part) represented by the Kamuikotan Zone.

Details of Geology

The Cretaceous System of this area is divided into three groups,
i. e. the Lower, the Middle, and the Upper Yezo groups. The Lower
Yezo group is further divided into seven stratigraphic units. As
to Ly, or the lowermost unit, its lower limit is unknown on account
of its being intruded by the serpentinite and of the anticlinal str-
ucture. From the lithology, it is possibly the basal sandstone for-
mation of the Lower Yezo group. Rocks of this sandstone form-
ation as well as of the alternation of sandstone and shaie (Ly,),
superposing the former, are very hard, but those of the higher
formations including Ly, are rather soft. Soft sandy mudstones
are found especially in Ly, and Ly, Ly is a thick series composed
of mudstone, though thin layers of light grey tuff are intercalated
occasionally. They enable one to interprete that the Lower Yezo
group forming the western flank of the anticline is composed of
the higher horizons beginning with Ly..

Ly and Ly, are met with only in the western flank The for
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mer consists of sandstone and shale in alternation, while the latter
consists of flaggy sandstone. A fossil of Inoceramus sp. was obta-
ined on the river Sounnai from Ly,. Another fossil of Phylloceras
belonging to the group of Ph. seresitense is said to be found at the
lower stream of the same river. On the upper stream of the
Toyotominaizawa at the northern limit of the Horokanai sheet
Inoceramus sp. of concentricus group and two ammonites are obtained
from beds corresponding to the extension of Ly,. One of the amm-
onites reminds one of Marsl'tallz’z‘e;.e-)e

The basal part of the Middle Yezo group begins with the
thick beds of sandstone and conglomerate belonging to the My,
formation. The unconformity surface at the base is observed at a
cliff about 70m toward Soeushinai from Takimi bridge, and another
locality of unconformity observed on the eastern flank is found in
a tributary of the river Shurukutaushibetsu.

On the western flank, this unconformity involves at least a
lack of more than 500m sediments below it for a distance of 5km
from the southern limit of the map area to the river Sounnai.
When the eastern and western flanks are examined together, it
becomes obvious that it represents a lack of more than 800m
sediments including Ly,, Lys and a part of Ly;.

The Middle Yezo group is divided into five formations, and
two cycles of sedimentation, one represented by the sequence of
My,—My; and another by that of My,—My,;, are distinguished in
this group. My, is composed of sandstone and conglomerate with

much amount of acidic tuff. Large boulders of dacite are contained

* Qral communication by Dr. Keisaku TanakAa, Geological Survey of Japan.
*%  The fossil of Oxytropidoceras discovered HasuimoTo and Akitoshi INoma
in the Seiwa-issenzawa is considered to be derived from this horizon.
(Address at the reguler meeting of Nov. 24 th, 1964, Palaeontological
Society of Japan).
#++  Recently this bridge was removed, and the road is reconstructed anew.
But the water fall at this place will serve as a guide to the spot.
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occasionally in large quantities. In some cases, thick beds of 1:uﬁc1t;:k
are intercalated in this formation. In the area of the neighbouring
Horokanai sheet indications are known of liparite eruption. This
formation, through the alternations of My,, continues to the mud-
stones of My, The last metioned mudstones seem to become very
thick toward the north. These mudstones yield the characteristic
large ammonites among which are contained Parajaubertella and
Graysonites. In the area of the river Shumarinai an ammonite
fauna very rich in varieties including many individuals of Desm-
oceras kossmati MatsumoTo was discovered from certain parts of
the beds.

My,, 150~170m thick in the southern area, is composed of
flaggy sandstone, and contains conglomerate in some cases. But
it increases remarkably in thickness in the area of the river Sanjus-
senzawa and its north. There, thick beds of conglomerate (My,a)
are found in the lower part, and the same facies of remarkable
conglomerate is associated occasionally with the upper part. Yet,
the main part of this formation is composed of flaggy sandstone
and is characterized by large sand balls contained in the sandstone.
The same formation exposed along the Nakanofutamatagawa valley
in the west,though it is in the northern area as well, is represented
solely by sand ball bearing flaggy sandstone. Fossils of Ostrea are
found rarely in this formation exposed on the river Shumarinai.

My,, being composed mainly of mudstone, is a very thick for-
mation probably exceeding 1,200m in thickness. It is not impos-
sible to subdivide this formation, as is done in the area of the
Horokanai sheet. The lower part belongs to the zone of Desmoceras
kossmati, and it also yields such ammonites as Parajaubertella and

Eogunnarites together with some inocerami of the Inoceramus con-

* From this tuffite in the eastern flank an occurrence of anarcime is con-
firmed by Yasuhiro MATsSUO as a result of X-ray analysis. But it is absent,

according to Kazuhiro TaAira, from the tuffite in the western flank.
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centricus group. The upper part belongs to the zone of Pseudo-
uhligella japonicum. In this part marly nodules are less abundant,
and fossils are embedded not in nodules but in ordinary mudstones.
Accordingly sufficient fossils could not have been dug out from
these mudstones on account of difficult traffic and of time limit.
As a result subdivision of this formation was given up so as not to
cause a trouble that might result from the similarity of lithology.

The Upper Yezo group is divided into five units beginning with
Uy, and ending in Uys. Uy,, in the northern part of the map area,
consists mainly of sandstone associated occasionally with conglom-
erate. The thickness is nearly 200m. Its lithic facies as well as
the fossils contained suggest that it is an extension of the Saku
sandstone formation. It merges, through the alternation (Uy,), in
the mudstones (Uy;). Uy, changes its lithic facies toward the
south where sandstone is less frequent and a facies with abundant
pebbles crowded in mudstone is observed. The upper part, rich in
sandstone, of My on the upper stream of the river Kotanbetsu is
regarded as the extension of the Mi formation in the Horokanai
sheet where the Ml formation, probable extension of Uy,, reduces
to 50m in thickness and the Mj+Mk formation (480m thick in
aggregate) is inserted between the Mi and MI formations. There
is, however, a possibility, from a viewpoint of lithology and fossils,
that an equivalent of the Mi formation continues to the lowermost
part of the Uy, formation in the northern area.

The Uy, formation belongs to the upper part of the zone of
Inoceramus hobetsensis. The Uy, formation is a very thick series
of mudstone about 1,000~1,500m in thickness. In the area of the
Horokanai sheet, it is subdivided further into several units. At a
horizon a little lower than the middle of this formation there is
a bed crowded with fossils of Inoceramus uwajimensis. Sometimes
two horizons with such crowded fossils are distinguished. These

fossil beds serve well as key beds.
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Stratigraphic relation between Uy, and Uy, can not be deter-
mined exactly, but is understood scarcely in the southwestern
corner of the quadrangle. Also the relation between Uy, and Uy,
can not be observed in any continuous succession in the field, but
an exposure is found in the northwestern corner of this area that
suggests the relation.

Uy,, being composed mainly of mudstone, belongs to the zone
of Inoceramus amakusensis. At the basal part of Uy, there are
sandstones which are very rich in glauconite and effective as a key
bed. In some parts of these sandstones occur fossils of Pachy-
discidae abundantly. Stratigraphic relation between Uy, and Uy; is
well observed in the Chimeizawa, a tributary of the river Haboro.

The middle and upper Cretaceous in the eastern area are com-
posed, except for My, and My,, mainly of mudstone. And only the
sandstone beds exposed at the dam across the river Orouenbetsu
represent a characteristic lithology. They are correlated probably
to Uy, though fossil is absent from these beds. Mudstone facies
is generally poor in fossil. As to Uy, and My, they are similar with
each other, and an insignificant difference is seen in lithic character
of tuffs contained in them. A fossil of Eupachydiscus haradai
(JiMBO) was obtained fortunately in the river along the Juhassen
of Onnebetsu-hokusen. Other fossils are Anapachydiscus suteri
(Yokovama) from a valley to the north of the Furengoe forestry
road and Anagaudryceras yokoyamai (YaBe) from the Orouendetsu
valley at Jushichisen in this map area, both being obtained from
boulders. These ammonites suggest taht the sediments on and to
the north of the river Orouenbetsu belong to Uy,.

On the other hand, a fossil of Scaphites sp. was obtained from
the upper reaches of a tributary flowing into the river Orouenbetsu.
It shows that there are beds of mudstone belonging either to My,
or to Uys,.

The boundary between Uy, and My, is supposed to be found
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at a point east of Hokuon primary school, which is at the east
central part of the map area. The rocks exposed in the river bed
of the Onnebetsu at the eastern end of the route leading from the
field office of the Forestry Department of Hokkaidc government are
composed of dark grey mudstone together with a thick bed of tuff.
They contain marly nodules abundantly. Among the fossils obtain-
ed from these beds there are Pseudouhligella japonicum (YABE) and
Mesopuzosia sp. which show that these mudstone beds belong to
the upper part of My,. Equivalent beds are suggested, by boulders
of the river bed, to be developed in a tributary of the river Oro-
uenbetsu. The mudstones in the Nakasen area, however, yield
merely shell fragments of inocerami and ammonites, so that one
can not determine to which formation they belong. Probably they
may belong to My-..

In the area from Soeushinai to Orouenbetsu, most of the
Cretaceous mudstones exposed in several places and overlain by
the basal part of the Neogene System may belong to My, But
they are grouped in one unit of the Cretaceous System (K),
because exposures are limited and discontinuous and no fossil has
ever been found.

The Neogene System is divided into the Miocene and Pliocene
Series. As to the Miocene Series, correlatives of the Chikubetsu
and Kotanbetsu formations are confirmed to be developed in this
area, which are traced from the area of the river Haboro. They
change, however, gradually their lithic characters.

The Chikubetsu formation begins with the basal sandstone, in
which coal seams are intercalated in some areas. The coal seams,
in some cases, become so thick that the sandstone beds are distin-
guished as coal measures. They are called the Koiwaizawa coal
measures (Cbe) or the Shumarinai coal measures (Cbe). Though
they are really coal measures, yet fossils of marine shells occur in

the basal part, and more abundant marine fossils are found in the
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sandstones just above the coal measures. At the entrance of the
Garozawa valley, a tributary of the Sanjussenzawa, there occur
many Bryozoan remains together with molluscan fossils. This loc-
ality and an area at the upper reaches of the Garozawa valley are
chosen as type exposures of the basal sandstone beds to which the
name of Sanjussenzawa sandstone member (Cbs) is attributed.
Fossils of Echinaracnius microthyroides NisHIYaMa occur abundant-
ly at Soeushinai. = Marine molluscan fossils are known as shown
in Table 7. The occurrence of Mercenaria y-iizukai (KANEHARA)
and Spisula onnechiuria (Otuka) mingled with Thracia, Dosinia
and Crepidura is important. On the river Sounnai and in the Soe-
ushinai-Juhassenzawa valley, there are sandstone-conglomerate beds
lying directly on the serpentinite masses. There, boring shells of
indeterminable species are found along with some fossils of Saxi-
domus.

Pebbles of the basal conglomerate in the central area are
represented mostly by serpentinite, but those of the Kamuikotan
metamorphics, slates and other rocks are known as well. Sandstones
are also rich in serpentine grain, so that their fresh surfaces exhibit
dark green or greenish dark grey colours.

Examining the distribution of basal sandstone and conglomerate
beds, present topography as well as the tectonic lines developed
there, one can understand the manner of transgression at the time
of the Chikubetsu formation. The land surface was rather ragged
with irregular relief. The sea invaded the land, and ingressed
deep into the narrow valleys resulting in profound bays.

In the northern part of the Horokanai sheet, within the area
hitherto regarded as of serpentinite, boulders of fossil bearing san-
dstone are obtained at a small valley and on the forestry footpath
in the University forest for students’ practice on the slope. It
suggests a possible future finding of Miocene sediments in the

present area though they may be rather small in extent.
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The next higher beds are composed of massive, dark grey
mudstone. They are called the Tengunohana mudstone member
(Cbm). Its upper limit is shown by the first appearance of sand-
stone with slumping structure. These beds containing many sand-
stones with slumping structure are called the Sekiyuzawa mudstone
member (Ktm). Position of the boundary between these members
may shift according to the state of exposures, and it may result
in different thicknesses of the Tengunohana mudstone member.
Even though it is the case, the thickness is too large at the west
side of the Tsuzukinosawa valley to the west of Soeushinai. Pro-
bably it results from duplication of strata by faults. The thickness
is about 100 m at the northern corner of the quadrangle, but it gains
gradually toward the south, where it is estimated at more than
200 m.

As described above, the Sekiyuzawa mudstone member(ktn),
lying conformably on the Tengunohana mudstone member, interca
-lates conglomerate beds more frequently toward the west.

In the area around Mt. Haboro (649.2m) beds of remarkable
conglomerate are developed containing pebbles of chert, sandstone
and slate together with some boulders of granitic rocks. In some
cases, boulders of fossil bearing marl nodules derived from the
Cretaceous are found associated with those cited above. The
conglomerate beds, lying directly on the Cretaceous with unconfor-
mable relation, are estimated at 400~480m in thickness, and are
called the Haborodake congiomerate member (Ktcg). These con-
glomerates are overlain by sandstones of about 300 m thickness in
which fragments of fossil shells are found occasionally. These
sandstones are called the Sakasagawa sandstone member (Kts).
Conglomerate beds similar to those described above are found on
the ridge, about 500 m high, between the rivers Haboro and Kotan-
betsu. There, beds of dark grey mudstone, instead of sandstones,

rest conformably on the conglomerates.
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These conglomerates resemble very much in character those
developed at the confluence of the main stream of the river Haboro
and the Chimeizawa, one of the tributaries (within the area of the
Sankei sheet). At this point there are the Chikubetsu and the
Sankebetsu formations below the Kotanbetsu formation, but the
former two become absent within a distance of only 3~4km to
the east. Both of the conglomerates and sandstones are the thick-
est in the area around Mt. Haboro. Toward the south, the cong-
lomerate beds become thin within 2~3km. Toward the north they
lose their own characters within about 4 km, and change, together
with the sandstone beds, into a thick series of mudstones occasio-
nally intercalating conglomerates and sandstones. The sandstone
beds above them also change into mudstones.

The formation named Sekiyuzawa mudstone member (Ktm)
is very thick, and is supposed to be well over 2,000 m in thickness.

As is known in the area of the Tappu sheet the Kotanbetsu
formation overlaps westward. Although sandstones with serpentine
grain and conglomerate beds with serpentinite boulders are well
developed at the basal part of the Chikubetsu formation especially
in the central part of the map area, they are found rarely in the
Kotanbetsu formation. It suggests that either the serpentinite area
became free from the subaerial denudation or the materials were
supplied from a different source area. These two ways of interp-
retation are equally worth considering. But pebbles of serpentinite
are not wanting in this formation, and one was really discovered
in the upper stream of the river Chikubetsu.

The distribution of the conglomerate facies and mudstone facies
as well as the sedimentary structure of the Kotanbetsu formation
show that this formation, as has been said, is unquestionably a
kind of orogenic conglomerate. But the problem of the source area
that supplied the materials should be reexamined.

The Pisshiridake formation is represented mainly by andesitic

— 85 —



agglomerates called the Kamagafuchi agglomerate member (Psa-
g), and is intercalated with such lake deposits as the Konan tuff
member (Pstf) and the Hokudaijima conglomerate-sandstone me-
mber (Pscg). The Bafunzawa coal-bearing member (Bz) is con-
sidered, probably, the basal member of this formation.

The name of the Bafunzawa coal-bearing member (Bz) is
proposed taking the following exposures as types. They are the
beds exposed along the Sekiyuzawa valley from the confluence of
the Bafunzawa upward and those along the lower stream of the
latter valley. The relation with the underlying beds is not clarified
definitely as yet. As subangular pebbles of shale derived from the
underlying beds are known to occur in the present formation, the
relation is considered to be unconformable. At the Shumarinai
forestry road, an exposure which seems to represent the underlying
beds is found on the eastern flank of a syncline.

The Bafunzawa coal-bearing member is composed mainly of
conglomerates, and is characterized by frequent occurrence of false
bedding and irregular sedimentary structures. These characteristics
together with the hardness of rocks show a remarkable resemblance
with those of the Bifuka formation developed in the area of the
Nayoro sheet. Carbonaceous substance like drift wood is present
in this formation, but there are also fossils of unquestionable
marine molluscs. Many of them helong to the genus Spisula, but
Anadara and Twurritella are found as well. The thickness of this
member is about 200 m.

Stratigraphic relation of this member to the Kamagafuchi
agglomerate member is observed nowhere. That the latter overlies
probably the former is understood easily. In the conglomerates of
the Bafunzawa coal-bearing member there are pebbles of pyroxene
andesite resembling that of the Kamagafuchi agglomerate member.
It suggests that volcanism of this kind had begun as early as the

sedimentation of the Bafunzawa coal-bearing member This is
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the reason why the two series of beds are treated as different
members within one and the same formation.

On the hills shortly to the west of Shumarinai, presence of
lignite beds is known, which are considered to overlie the Sekjyu-
zawa mudstone membr. As the lignite in this area is carbonized
somewhat more highly than that in the Fukinodai formation
described below, they are correlated to the lignite beds of the
Bafunzawa coal-bearing membr in the type area. No marine
fossils, however, are found in the lignite beds to the west of
Shumarinai.

According to the observations on the cliff along the railroad
to the north of the Kohan temporary station of the National
Railway and on the exposures found on the road leading from
Shumarinai to Konan and Onnebetsu through the Observatrory
(Tenbddai), the basal part of the Kamagafuchi aggiomerate mem-
ber is composed of large, subangular, mudstone boulders derived
from the subjacent Sekiyuzawa mudstone member, and rests unc-
onformably on the Sekiyuzawa mamber with a conglomerate bed at
its base. The last mentioned conglomerate bed, several meters in
thickness, has smaller pebbles of older rocks together with the
mudstone boulders related above. No fossils have been found as
yet from this conglomerate. The thickness reduces both to the
east and south, and it thins out at some length.

The Bafunzawa coal-bearing member, the lignite beds to the
west of Shumarinai and the conglomerate bed at the basal part
of the Kamagafuchi agglomerate member in the east are the same
in that they equally overlie the Sekiyuzawa mudstone member
unconformably and are subjacent to the Kamagafuchi agglomerate
member. The stratigraphic relation, however, to the agglomerate
member is known only in the case of the last mentioned conglom-
erate bed. If the three are contemporaneous with each other, it

follows that they are the thickest at the central zone to the west
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of Shumarinai where they are represented by fresh water sedim-
ents containing lignite. In the western area they are represented
by the sediments, containing less lignite layers, deposited under
the influence of the sea water. The lignite in this area should
rather be called drift woods. On the other hand they are very
thin and void of lignite in the eastern area.

There is a lignite-bearing formation called the Seiwa formation
(Sw) in the valley of the river Uryu. It shows an inclination
generally ranging from10 to 20 degrees, but it becomes steeply inclined
toward the area of the Cretaceous System. The same characters
as those described above are maintained in the same formation of
the present map area. The thickness seems to be about 350 m.

The lower part is rich in mudstone and has lignite beds, while
the upper part is rich in conglomerate. False bedding is observed
not rarely in this upper part. The lignite is similar in character
to that of the Bafunzawa coal-bearing member as well as to that
developed to the west of Shumarinai.

For the present, this formation is regarded, from its area of
distribution and other characters, as a correlative of those found
in the area to the west of Shumarinai.

An occurrence of similar deposits is reported in the area
covered by Fukinodai sheet that, containing several layers of lignite,
show vertical beds in some cases or are overturned in others.
These deposits seem to lie below the Kamagafuchi agglomerate
member and above the fossil bearing formation. The relation
between these sediments will be clarified when the survey is exten-
ded to these areas.

Within the Kamagafuchi agglomerate member is found a series
of beds regarded as lake deposits (Konan tuffaceous sandstone
member, (Pstf)) which yield many plant fossils besides Viviparus
sp. Though the geologic age is indeterminable with certainty,

they suggest a possibility of being correlated with the Bifuka coal



measures,. probly of Latest Miocene.

The Hokudaijima tuffaceous conglomerate-sandstone member
(Pscg) should be mentioned here. A part of this member inter-
fingers apparently with the agglomerate formation, but most of the
beds, exhibiting probably a large synclinal structure, lie above the
latter. As they are exposed on tops of the islets scarcely rising
above the water of the lake, observation can be made only in rare
occasions when the water level is low, and what is worse the
dead trees left standing in the lake prevent a boat from free navi-
gation just in these rare occasions. Therefore data are meagre to
give full descriptions of this member.

The Fukinodai formation (Fd) is determined as the Pleistocene
by Seido Enpo and Shigeru Imanisul with the fossil evidence of
Menyanthes trifoliata LINNE.

That it is a peat bed deposited on the raggid surface of the
Kamagafuchi agglomerate mamber under the conditions of ever
rising water is well observed on the road from Shumarinai to
Fukinodai which is now under construction. This formation is
known to be cut by several faults with small throws. Accordingly
the western limit of this formation in the area of a tributary of
the river Utsunai may well be regarded as coincident with the fault
deciphered on an aerial photograph, and it is understood as coming
into contact with the Kamagafuchi ag lomerate member. If it is
the case, the age of this formation, or whether it belongs to the
Pleistocene or not, should be considered as unsettled. Therefore,
it is treated, in this text and on the geological map, as the Plio-
Pleistocene series. It would be useful to lay stress, in this way, on
the problem which will be clarified through the survey in the area
of the Fukinodai sheet.

Terrace deposits are found on the topographic surfaces in sev-
eral steps. But the correlation of these deposits is not established

with certainty. Accordingly they are classified into two groups,
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i. e. the Riverside terrace deposits (Tl1) and the Higher terrace
deposits (Th), of which the latter show special distribution at higher
levels.

As to the distribution of the higher terraces, those developed
around and to the south of the lake Shumarinai and in the upper
stream of the river Orouenbetsu are traced and distinguished on the
aerial photographs. Therefore, whether some of them are covered
with gravel beds is not clarified in the field. Judging from the obser-
vations, however, on the terrace land to the north of the Konan
temporary station on the Shinmei line, on some of the islets in
the lake Shumarinai and on the terrace of the plantation near the
Konan primary school, the Older terrace deposits are expected to
be present on the flat surface around the upper stream of the
river Orouenbetsu.

The deposits, attaining a several meters’ thickness, are com-
posed of unconsolidated sand, gravel and clay, of which the gravels
are represented mainly by those of andesite.

Igneous Rocks

Serpentinite (Sp), being intruded into the Lower Yezo group,
occurs along the anticlinal part of the basement structure, while
micredrioite (Md) and leucocrate (Le) are found intruded into the
serpentinite,

Such kinds of igneous rocks as related above seem to be
developed rather widely in the basement rocks below the Neogene
System. Around the upper stream of the river Orouenbetsu a
serpentinite mass limited by faults is seen amidst the territory of
the Neogene formations, while in a tributary of the Tsuzukinosawa
valley an exposure of leucocrate is found which must have been
elevated through faulting movement.

In the western part of the map area there are intrusives of
dolerite (DI) in form of sheet, most of which being intruded into

the Uy; formation. Generally they are so small in thickness that
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only two in the northern area can be illustrated on the geological
map. Furthermore many of them suffer so severely from carbon-
atization, that the types of original rocks can hardly be discrim-
inated. Smaller sheets other than those illustrated on the map
are found in several places, and still other occurrences are suggested
by boulders.

Dykes of andesite (An) are found at and to the north of the
central part. They are intruded generally into the Sekiyuzawa
formation, but one is found intrusive in the Kamagafuchi agglom-
erate member of the Pisshiridake formation. The age of the acti-
vity, probably, is considered to be related intimately to the eruption
of the Pisshiridake agglomerate.

One dyke of basalt (Bs) is observed in the Tengunohana
mudstone member at its type locality.

Economic Geology

As to the mineral resources of this district, coal, lignite, petr-
oleum as well as placer deposits of chromite, platinum and gold
are known.

Coal is found in an area covering from the middle stream of
a tributary flowing into the Sekiyuzawa which in turn is one of
the tributaries of the river Shumarinai to the middle stream of
the Nakamatazawa valley. Mining has been performed or sup-
pressed repeatedly according to the rise and fall of economic con-
ditions.

Another distribution of coal is found in the upper reaches of
the Sakinzawa valley. It has also been worked or given up like
that described above.

As to lignite, that in the area to the west of Shumarinai has
been once exploited.

Petroletm as is understood from the name of the Sekiyuzawa
(seki-yu means stone-oil namely petroleum and zawa=sawa means

valley), oil seepage and gas seepage are found in the upper reaches
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of the same valley. Within the coal beds developed from the
Sekiyuzawa to the Nakamatazawa certain parts are impregnated
by petroleum, and oil impregnation is confirmed either at coal
exposures and in drill holes.

Similar cases are found also in the coal beds of the Sakinzawa,
where coal impregnated by oil is discovered.

Along the Sanjussenzawa valley oil seepage is known to occur
at the entrance of the Garo valley. There, a simple test drilling
was said to be performed. An oil indication found along the main
stream of the river Shumarinai is represented by oil impregnation
around and in fissures of the sand balls embedded in the Cretaceous
System.

In spite of these abundant oil indications, an earnest oil pros-
pecting has never been performed, because no favourable geologic
structure is recognized in this district.

Placer deposits of chromite and platinum derived from serpen-
tinite are found not in the area of serpentinite mass, but are known
in the upper reaches of the river Orouenbetsu that comes down
from the area of the Sanjussenzawa sandstone formation containing
much amount of serpentine sand and also in a valley of the river Pi
ratoruomanai within the University forest to the north of Soe-
ushinai. In these areas several sites are recognized where ore mi-
nerals are concentrated up to a grade of economic value. One of
the sites in the latter area had been worked till several years ago.

The name of the Sakinzawa (sa-kin-zawa means sand-gold-valley,
i. e. a valley of placer gold) tells that placer gold was worked, in
this area, with fairly large profits. But it is now abandoned.
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