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O. 4. 1 W% E (Hr)
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FE LT, Ba~BKERER L O FIKGHR ~ MBI A OB HE 5720, —RICTRAH
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To, WOEHIM~HRICHRE T Db DL, H~HKITHIREZTH 0L NRH Y, BHEEMRICHL
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WaEET DA TIIMRER LTV D, 20ED, ARESYTF, LR DWVIERR &L LTH
e,

AREIE, A HORTEEZ700mLL L D,

0. 4.2 2 EERE (Td

AR, A HROR BRI KOG OEFT IS oMm L, AR OBEE O LALICEAICREL, Wi
ERSR

TE4) EHEFEREE T T/ bh - T, W@ Lic, WERBIFOME (=— Ko@) 23 300mill fFET 5 2 &A%
BENTWD, Eo, WA —OREHETIIO0MELEDHS G 6IXZH),
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W10 WUERE ORISR B (BT IIRII)

ARG TR R O~ BEOHIRIRE B2 0, REARIIY G OWFE 2 T 5, A ITRG <, BT
2 LM HTRETAE LRV, Liehs o COATHIIEIEIE D e T 5 & 295, EREWR—IC
2\, ABORERITIENTI50mE Ed 5,

BN OARJE 513 A ZE LR AS, B U7 OB BINES Hulk N H> & (X Tapes (Sratoria), Ostrea’s &%
< OWHER LA ZFET B,

M. 4. 3 =—Fujg (Yd)

AKREL, FEFEROMEI DM RTICTERN, Leh>Ta— Fufgo < —5AgEHT 5
W29 ET, BRI ELEHE TR IEL TWD, BN TIEELEADLL <, MEEHLMNCT D2
LINTE oy, WAL =5 DR TITEMNIS~40" E, HAINWAD FikZ L T D,

A, L UTURGIRE, Sb MEEIRAE TS JOMRES 72 5 K 0~ 75 P 0 O i~ HRLED 45 0O T 7
D%, EAEBIOV L MEERSFE/L L TRAGL, LIXLIEEBEERT 5, DEIT—RICHED
RFa%<&d, BULT 2 Lo RHAZRRREE R DT D2/ E T 5, AL, Lo Xk
B D WE Sy TARD AR FS KOS S 5emiiiig o B BAE 2 PkTe, Bt U7 BRHTE O Rbaa eas B 2~

HaAX a— FuFEHEAER

A7 (]

Comptonia naumanni NATHORST

Marlea aequalifalia (GOEPPERT) (S5 ¢ ALHEBE RIS WIEETE)
LR R

Natica janthostoma DESHAYES

Epitonium sp.

Ostrea sp.
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CARRIINTHE D 30,
NI A, FREA AR ZR T2 D JFIEIE 57 Tlauy,
EHFEILEPES OARJE T » D, FHARIR TN AT I OB R b A 2 8REE LTz,

0. 5 #HHE)IERE e —R%)

ARJFEE, LSRR TR BRI OERE H o, Wolt AN OTE T kAR T L, B
Ui & ERDINR I S 72 72 OV H b b,

AEREE TALA B PR KO RIS Sh, MEFIES bICREER X OEESE 0% e
Iy S s,

TRLOVEEEERE L ORI, AN TBIZRT S 2 LixTE 20, dICHEET 2 A, s TR
ITH K OWEF Lo —H Tl H Ve R AEGBIRICH 27 9 9, HEFREROHLE & 7 B D TELS
B RELD® 8 X O ORI FIEREIC &2 5 EHEE KIED N8V CE, mE BB T oM EozE
RITRD NV, Hx OFIRICEH T 2 W EEOBEFUICIXMMNE 23 H Y, F 72 IE T E R EE I i
BEMORBEOMEELZ 0 b, HEOBRIT I RESTHS I,

JLEENCIE, LR UIEABEIRE B JOBRE 219130y, Z<0Rak (AY7) BRIET D,

REHF D HITZ < OB ZE L, W TFEO b O T Lo s, BEE» T EAIC
D COHDOIHENEABPREC S 25, ZhAbWTR b TEFtg sz RS2 b0 THh 5,

A IS AL T DU T A2 BV ICHALRIR L T b, BREICH T 5 20 b & HUE 00k
& B FERE & ORISR A BT R T,

II. 5.1 & FJ@ (Tg

AL, ALEROR S FoNRO FRICH TS 20T T, B OBISHATRIE? , &
1 s KOVEH R C BAF a3 A2 70 LT 5D, N TIHIZIZR b ER AR L, HIZ60~80" OfH
BEHLoTND,

KB & T O WS ERE & ORI, BfO X 512, WHME )7 o BISHIEAHE T AT RES TH
v, LT O RFEAI B I T2 TREA RES TH LTV 5,

AT, T UTHI~ TS LOBRE A OB bR Y, RSB L OBIRE S L MR E %
o T d, 7k, AMEST ORI AHECIE PRI HRE ™Y &5,

HEAIERICHIK A E S L, BEE L CII~3mOES T, BEEL: L TRLI~5ecmD BaF v —
b, HBCER EOEHIEHOMBEN SRS, ZOENCEARR ELZEENTND,

BRI AL, KRG, T~HRT, BahE 2 < EGT0ED, REF v — MRS O/NRLE S
LCW5, BEIKE VL MEDLIKAEHE TH L2, LIELIEREDE EHAEIRERTHZEnd 5,

BEPCENE, BRISAIK I o~ A OBABEERIRE NS, ZOED, IR ARE OMEE 4D,

R FSPUTE T D ARJEOJE S 13200mAith T 5,

ABOMES R L OUEIKE A S, 5RO L) it RAbA &2 84E Uiz,

1E5) i HAHRE D4 TIEEh, BT CRITS i,
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Molluscan fossils from the Togeshita formation

Portlandia (Megayoldia) thraciaeformis (STORER)
Patinopecten yessoensis ( Jay)

Clinocardium sp.

Natica janthostoma DESHAYES

Turritella sp.

I. 5. 2 ¥ F/g

KR, BHICE > T2 BIeSEE - AR L OWE A0 SN D, THORETEND
RS L, HRAAERICH D (EEKES 2]) .

EERBE (Mm)
AR, RrFNREBLORBAFININAJTERRIIC O LT 5, B ISR R o B3 %2 5
H5HHOTHERBNIOC E, E7T0~80 OHAEIE & - THARICREL TRV, B&HEIIWEERG RIS o fiirE)

ZEOTWD, RIEITHEIHIRIZIT 2 ERIEEEICHY T 5,

AU FAPUTBNT,  FALONE T OW S EEE B A REBITRLEE 3 A < 72 2 & [FAIRFICHEE S A7 < g
Y, AKREOREIR (I & H IR RIS O BB IZHiE LT OB S5,

RIEE, —BICHIR A~ R A DIRE N 22 573, R F AP & 8 AR TR & Clig
DB D,

BEFMIINTFIE, BEREMEE T, LEARK AT & FIK @A & & 0 HE O)E & 200m
DT OMARET, JeafICidsaEmT sl 850, FEZErsbkRoieanEEEe LT0s, ik
HITEMR 2 E R, RRFARITHREL, BT 5 EABITHEL, Koaah it s, ok
0, HE= D AR 0T, NI F O LT Y B A R LT D, E7m, WE &SI
BWEKAPBIROERL, MM ELVE<EGRECRY, HRRbEL, —ETIEHIKOETRA
EREIRE LD T b IR ITAVIRL BB LD, WHIEE IR GANE T/E S 10emiik O b o2
2\, AR a2 Gl Eh, AlE2ET 52 ERRTH D,

R F/GRMEE TIE, ATRCHUTICE S THR N HB L T D, £ & L TRARETRE T, /MR X
VAR 82 BIEL TV A, ZOIED, A HFICIF10~20emDMiHes & kA T b, 2o kD
(T, AHUE CIIME & 2 \VIZBERE T 5 23, EISHITS A BT » TRISBT 2 & L2 ilkfk
L, FARYJIONRTIHEDWICHIROIK GRS L LTV D, 2 OUREZN AT O 6 0

ek WMER (LB EHRA
Molluscan fossils from the Mashike formation (Mudstone member)

Acila cf. divaricata vigilia SCHENCK

A. sp.

Portlandia (Megayoldia) thraciagformis (STORER)
Lucinoma acutilineata (CONRAD)

Clinocardium cf. californiense (DESHAYES)

Natica janthostoma DESHAYES

Neptunea sp.

Dentalium sp.



16

CRIBRI, FME, R a2 < a8, WEIEEZ ‘Do bR 0B I b5, Biufids LU
FAFSAERICE D, BfbAi e <ICRYARIBRPICESE L TEL, Adla, Macoma, Cardium, Neptunea
RENZ,

AREOREIE, R F /N R Ta00mil#%, AR5 R TH200m T H 2,

AEPBRELTZBIAITIERO LI b0 Th D, 2B, ABPITIZINSOIENMHE T oA
EHHET D,

A, B X 91T, FHHIES OMEBEICERITHS L, & Nt oJbEEEomims, &
ARFO OIETRO—MICHY T 5, 2B\ IR OARRBIL, G0 Ry vz XY (—
FefYfE) L L-bDThD,

BWER M

AJgix, ABROREEO FALcH Y, T EIZER CHITA LD, R F/NRTHE, JeaE B
OIRREMHL, REWE STIKEA T IV NED D ARJE ORF AL~ R s 2l LT 2, BAF
IINAJT PRI CIE,  FALTRAE S ORI GIE TR &, A OIR GRPRLCRARL A Fr o P o~ HoRL
Wa L L TRy, HEOMEND, FEFRUIHENIEZ- X L5,

RIEIE, RGO FREOOM~ TR E ERE R L, MEECEARIZHE LT 200 TH
%, LaL, HIZ X->CEOBBEOLERH D,

RO F/GRUIETIE, VR)IBREOBRINE ARG OBLIALID B TRl U7z, 5 85 P a SRR R
Wi, BB I OREAT L MEr b5, BINREARIINE & A OWE ORI E > 7= <ETH 523,
RBOWETIIRET v — FOWRL 2GRN R_2 0, WNRARNE LHBRITE 2, ZORHEIT
HEF IIAIRIC D722 TR D L) Th D, FEIE—RITHE THRE L 2, & IAICLYHFkkEE 2
T ARSI~ 2mOBA ZHAET 5, ZOBEICIT ULIZ LIS LG H2HA L TW\W5, £, EEE,H
EALTOMAI#E D & Z AL, JE X 25~30cmD A BB E & LA TV D, EERIZIKEOWE L R
IV MAT RIS THIBLE 700, LI LIZTRIKE O A & AT b,

EBBRFMIINFFEEETIE, Ao F N RIS A PSR E 72 5, Il R b
o T, MR DRI~ DA LN B B D,

T, SRS QR IET BRI A~ LRI, R Ty — b, BAKBCE B IO REEE O%2

Mm% ORIEECEARL, S DICIEE DRINER E &7, kN5,
R, RYAEDIEN TV METRSS - MBS A EE L, AEEREART, ZAUdds bICKEOIRGE TR
BENZT DL SIT30~40mb 5, WAL TEICEAHA < 72 0, IR~ HTFIR (AR ~ kK (AL

BRI T, —fRIES1324m<T, IR TH D, & & I2JE S30cmiith DS 286 L, £/, 2~15
CMDOVEIRE ~WE B L OV R, R EEEATND,

OV NERAEE, IREO~IEIKEGT, REWBS X OBARR E 25, BIHEIARTH S, JEI1I50
cmirH25mTH 5,

LT, STl ORROMWE L e D, WIRE~HFIREE RT3 2#~TRibE Tbh 5,

ZDOEHIZ, FTENS EHASORBHAGITKEORTITR SBIEIN LD, MG L < ik
~OB RS EEER DT, XTI L TR,
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Wk R (WAEE) EHE O

Molluscan fossils from the Mashike formation (Sandstone member)

Acila divaricata vigilia SCHENCK
Anadara ogawai (MAKIYAMA)

A. sp.

Clinocardium cf. nuttallii (CONRAD)
Macoma sp.

Panope japonica A. ApAMS
Peronidia sp. nov.

Natica janthostoma DESHAYES
Turritella sp.

Neptunea cf. modestus (KUuropa)

Makiyama sp.

AREORIEIL, Ao F YU C1I0mETHE, B R +J7 R C180muit: b 5 23, \+T5
PEAN G F 7~ T B,

Ry FNRE LORAFIITSROAFE 25, H7RO L5 e R A 2Bk Lz,

AREE, BRRO X 5 IS T a3 OALEERE BEc, 4VE%18) DA—7 v oY g L Uiz HiE 2AH
U5 (Linl, AHIROWERE EV—2 a8 b8 &1L, [F—H#ig s LTxiTE ) |

BEHERERE (Msh)

ARJEE, RO EEO ICEABRCHEZR S, AU T NR—K T, #AE EBoKa T v Ma
DWBIZRREZHTOT, DNICHIKE~BOOMEESICBE O LD ORBlEsn s, BEFIMININA
DTSR TIE, W E O ISR AR A BT E L L MERH YD, T b AR OBIE EE I
LTWd, LaL, oMM CE, MR EERE? O EEMIEHIND S, THIC LIEWEEEE
Z, BEXWRME R R0, SRV E VL MEBES L 25720, TOBRIIARETH
Do

RUF/RMIE T, —RICHEEES - IERSB L0V MEEDY XI D VRERENG2Y, 3
BHAF2~3m, %2H(F10em~ImOE S THEE T 5, O XD ITHER SO LE 2 b ONAJE
T 5720, FEITHE T, AEOBREHAEET L B RAERI LD R ARSI RREEY 295,

AR U TR K ~ IR St BT, Bfb L TRmETIRIOEEZRL, #RICHPET 20258 3
%o WUEIRAER LUV MaE, B ESICEAIN L WA R L, B L TKAfR~RALRY, £
R D MISLH R OEIN G 2T 5,

F R YN BN CTAREREE D 5 30m EALIZ)E S80cm~1m®dD & D &, 80m 7 (22 X 30~40cm
DR A g4 BRI % T,

N AL AT A2 ARREIE, XTI LD, WEHTHIENIZB W TIAR TR E [
R7ZREER 2 m 778, FIC LIEWICHEE B O 13272 < e v, PEOEEHUR & 08T Cldjes
EROMEES EOEET, SOICHFOKEORTIE, HEESIIRL, BKE VLV ME~0HEICE
9% LRKRFICHL LRI L TV 2,

AR OREIRIE, R T NREAETL00mET%R Th .,

AT BRI B A A BURIICPE L, SRR LIBT- b OIIHBRD LBV ThH D,
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Hek WEM (WHHEEE) EHA A

Molluscan fossils from the Mashike formaticsn ‘Hard shale member)

Acila (Truncacila) sp.
Conchocele bisecta (CONRAD)
Macoma tokyoensis MAKIvava
Macoma sp.
Panope japonica A. Apans
Neptunea sp.
Buccinum leucostoma Liscu. var.
ZDIEDy, fafds L O\Makiyama sp. & il ICEET D,
AL OWTMIEVLRE, 7 T H% OBSIEEEEE, 4 7H%S ORE = HHTE

ST %,
m. 6 &) k& #

AKJEREE, IWHIFROKE S 2 5O THtid %,

ABREL, ZOEMORHEIC LY, T LIINESFIINE, —ORB XOEEFEOIEIZ K5 S
L, ENLIEFVWTRHEEGEBHETH D,

AJEHEE, VS LIS T AL OB HENE R DEAWIRE T 525, ALAG OB BALE O Tk, B
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HoONEES B ERAERRERTE> TV D BB LIUEIIKSHR) . Zhdd CITHBoIETYH
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WRHEELOFEET HHBHN A N5, —OPEIZIZE A ZFEHT 508 B0 FEHEATE Tl Ok
WFRRENT, < OERENEEL TV D, IBINEEFRINEICE £, Fortipectentakahashii (Yo
KOYAMA) Z1E U & HIbATmELS, fEFt2ETRT 2 b0 T, JmElcBs W GBIl - B e
LIHEN D2 b D TH D, WICHTTICIIT 2 AREREO R X % 5512112 7R~

OI. 6. 1 WmEAFAMNE (Os)

A, FIEREO FEZ 5D, KEFFEO S Bb o & bIAWaTiE =T,

A & TOE & O REBGRIE, ALPEIT SV Il H ) @R B8 OB S EEE 0 6 Wi
T 5D, I TIHEE AN ERAUEEIC L NENLE L 720, ok b e keZoT, o
WA QIR EITBAL LT D, FEPEE O R AR T, B EEE OE Tl <7 L9 12
FAL OB EAEH I PE 77 b BT IS AN TIREEICE DI S 2 U (5 CIRERIRE 2 /L Ma &tk o

WCBLLTWD) , RBAFIIMERT CIEOWICRIRL, HEEOMEREEHEL WD, 2 2 Tl
FORBIDBTT LD, AJE OSSN BIE OWE B B AR 0D &, TR S IS
7, REWRAGERNREDZ LG, KT 52N TED, —7, LA OESMEE A TIBIIA
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FEHIs L OV HOPUS B W TIE, EEERERCER L TEEL, MRICEERE L H, FLVERAR
HEBRICH B,

KRB, FL L TRGE—HFRKAOIIMRI S G220, TEMrb B Gk — TR B )
HEBET B, ZOBALT BT K #is T 28RCETE (Ops) Bb 1, T b BT —RICEIKE
LD, ERICAE ORI A RS LR O MY, IR TR BEOBINE AFE (09 L LTH
Do

THWER (0sl) 1%, ABOERE ed KA~ FRKAOSLRMAEN ST 5, o3y
2 EPIR~E AL L, JETIE, REAEOSNT, BULEICH > T KIS 2 K& REZ AT
%, WOREIZHETIFE A LEHEETRSR, £, REWITD RV, WEORTH 5 VIEHIRORHBE
%L G, THPEBEIZHR S TRAITLZERHHDOT, EMBEREMDZENTED, TDIZ
IR OEEIRATES, BARB LOREREEZZDE LTS,

BICAR (Ops) (%, ALFEMEDO T/ 1A 6 FE 5 (SEG BB S, BERET 2 ) 1| e Ml
FTRE, FKIEHUE BN ARG T OB A BTk LT D, 2 ORISR
SBROERNPEZR Y, MR CRIEHENIEGET 2, BAITBEESMMLLT T, £4Z10cmEZE O [k
EHOTEREEND, EEITEIKE CIEA DL MBRIRIIS S (Wi L, FEBILIEICR b h> B i
BT 50, HEOBEMIROWE & HERERZ > THLTWDEY b5, 1R HIEERFEIC
T, LIRSS TR & A W BB DB A~ LA DY, B KOV & OBESTH
REET, L TWHIONRE@BETHD, LeR->T, O LETROWKES ALK THDH, WBEIRR
OMFLTIL, T8 IR L AR OEHZ R L, RUEBORE LB B a s 2%, i
s DRy Fafle, RREEL120mTH S, ARG A DELZ 7R h o7z,

LERER (Osu) 1%, BRIICEIRE T LEEA~RIR~REIEE LR Y, LETHAD LAEET S,

—ARERER R L L, WKL D, B EEO—EIEAR, B, Jeao sy T L OeE
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W14 BRI ARINE ok (K IIBI)I1)
K o> Az 573 Fortipecten takahashii - (Y okovama)

W A5 WL ARIINE B MBS (Oa) h ORI T e —2 7 (BER)

rEH, FEEERTZEND D, ek, BONREARIIIFEROR HEif TIE, WK O &
HHEIKAREIESE & OREDRE S 1~2cmf2EOM A (kL L TImNAOEIE) 232/E5E0 bh
Bo Fio, ALAOEHEEDL FHMAERICIHE L TEL, TOERIEEL TbaFEZRTLIALD
YV, Z LITBRETRTIBIAG CiE, 108 DbalE380 Hitd,

TSR KIS W E 2 < &2, BEIRER S OBRABSS 2 B9 5, B I3 —MRicEA
BIERRO B O~ KA CEIRE DN DR D,

RIRAME T, ESEE, FERE L OMREIREICBE 2 b oRnZ o, MECENL TS, »
TS LINIEE ORI AEE ~EEIE C, ARl ~ReEs 2T 5, ABIIAL~5emT—RIC
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FEEAARL, BUESE L BREE 2 2T 08 D 5D, £z, EMANCH RO FiEE B L ONE 23
BRT D2DOEFHE LT D,
HErCBlsTL L
BLdh : RHR AR JOES
BEADL IR SN THE L TV D BRI ETER O TIRIEHIKEAOMWE 2R,
BEARIXIEE A ERREALIN TN,
A ERICRREAB LORBEL SN TEY, £, REREMICI->THEHLATNDEHO
M2 RS IZIABE T,

AJGOFMTH % Fortipecten takahashii - (Yok.) 1%, F/EE CR AR\ 5 5 & A=k
V55 0D =48 5.288.9m % i SR S UK OHUSIZ R > TR A Sh, £72, HMICH DT EBER L2 ER
TAHEMDBD D, RICHEHUEA 2 HORITTRT,

ZDIEh, WA TIBII AT O Fortipecten takahashii 2 BEH 4% & Z A5, H10R I RT XL 9 AL
A EH LT,

ok WUME BRINE E b A

Fossils from the Horokaoshirarika formation

Acila (T.) gottschi B6um

Acila (T.) nakazimai OTUukA

Acila sp.

Portlandia (Megayoldia) thraciaeformis (STORER)
Yoldia (Cnesterium) notabilis YokovAaMA
Yoldia (s. s.) honbetsuensis Uozumr (MS)
Anadara amicula (Y OKOYAMA)

Anadara sp.

Chlamys sp.

Patinopecten yssoensis ( JAY)

Fortipecten takahashii (YOKOYAMA)
Pecten sp.

cf. Fortipecten takahashii (YOKOYAMA)
Lucinoma acutilineatum (CONRAD)
Laevicardium cf. elongata (Yokovama)
Clinocardium nuitallii (CONRAD)
Clinocardium cf. nuitallii (CONRAD)
Clinocardium cf. californiense (DESHAYES)
Serripes laperousii (DESHAYES)

Serripes notabilis (SOWERBY)

Callista (s. s.) brevisiphonata (CARPENTER)
Mercenaria stimpsoni (GOULD)
Mercenaria cf. chitaniana (YoKOvYAMA)
Spisula sachalinensis (SCHRENCK)
Macoma optiva (Y OKOYAMA)

Macoma sp.

Panope japonica ApaMs

Mpya arenaria LINNE

Natica janthostoma DESHAYES

Natica cf. janthostoma DESHAYES

Natica sp.

Turritella saishuensis YOKOYAMA (otukai type)
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Turritella fortilirata SOWERBY (typical form)
Turritella sp.
Neptunea cf. modestus (KURODA)
Neptunea sp.
Buccinum sp.
Echinoidea
Linthia nipponica Y OSHIWARA
Linthia cf. nipponica YOSHIWARA
Linthia sp.

H10 &£ W BRIINE E A AL i e

Foraminiferal fossils from the Horokaoshirarika formation (After Y. TakAvaNacr)

Lagena cf. sulcata spicata CUSHMAN & MCCULLOGH ....vviviiiiiiiiiiiiiiiiie e R
Elphidium etigoense HUSEZIMA & MARUHAST ..ovtiviinninimneiiaiiineeitieet s R
Elphidium cf. sendaiense TARAYANAGI ......oiiiiiiiiiiiititieiiaet ettt R
Elphidium subgranulosum ASANO .........cooiiiiiiiiiiiiiii i C
Elphidium cf. subincerfum ASANOG  .....ouiuiu it e C
EIPRidium SP. oo e R
Cribroelphidium ezoense (ASANO)  ...euerneuninii it e e VA
Eiphidiella momiyamaensis UCHIO ........covuiiiiiiiiiiiiit e F
Virgulina cf. complanata BGGER..........c.ooiiiiiiiiiiiiiiiii e R
Entosolenia marginata (MIONTOGU) ...ttt ittt s e e e C
Eponides frigidus (CUSHMAN) . ...o.oiuiuiiiiii ettt et e A
Cassidulina laevigata carinat@ GUSHMAN  ....io.iiiiiiniiiiiii ettt et R
Cibicides lobatulus (WALKER & JACOB)  ..ocvniiiiiiniinineiinicis ettt a e R

* VA>A>C>F>R
Cribroelphidium ezoense 2 {%3% S hv, W~ ¢ Eponides frigidus 2\ IR F - FE IR O
#ThH 5B
PUEIR AT X OTARREE, T IR o T A &7, — AR Z 2 L TV H DIk LT,
BEPCE D EACCIIERE, BEIKE, A, a0y FHDWIERE e L& &, HofEi
DIFEERF DY, B L DHERPIREEZ R LTV, £72, BbA L FEITHURHNTH 528, LT
LR D D WV iHMea e EEETHY, ERERICLTND, ZOZLIIHEROELLEXED
, AREOUERIRR, OIS HYNCm T IREL 2o 2L ETRTHOTH D,
—7Jj, Linthia nipponica Fortipecten takahashii D FEHIRREIT, A& NERO AT 5 IS < &1L
B THMEL, HRETIEmE A HAFT 5, F7-Fortipecten takahashiil, BTEEOBEH A TIBIIAHT D b
ERC, BBIEL, BN E L OITERT, EREPERTERS L ORERMEO b o3/
T, BHRDIRNZ LD B NREROENRD Hivd,
AL, BRI e D R S SRS e, B FERREY OREHE g - TEE, AR TR O
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(Abstract)

GEOLOGY

The area mapped is situated in the northern part of the Kabato district, central
Hokkaido. The area is occupied by Neogene and Quaternary sedimentary rocks, tiny
dyke bodies of basalt intruded in Neogene strata, and lavas and pyroclastics of basalt
of Plio-Pleistocene in age.

The geological classifications and successions in the area are summarized in
Table 1.

NEOGENE

The Neogene sediments in the area are stratigraphically divided into three units,
namely the Nishitoppu, Shintotsukawa and Fukagawa groups in ascending order. It is



composed primarily of marine sediments, but of brackish or lacustrine sedimentsin a
part of the Nishitoppu group and the upper part of the Fukagawa group.

Table 1 Stratigraphic Sequence

Age Group & Formation
> Allu- | Alluvial deposits
5 Recent| Talus  deposits
o .
& |Pleist-| Dilu- nger terrace deposits
S |cene | vium Higher terrace deposits
< Okubibaushi
formation
Bibaushi
o | S B
S é’)% Ichinosawa 1.
O
S é{g Horoka- Upper sandstone
o oshirarika |-TUFT.
f | Lower sandstone
Hard shale
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B =& .
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L2 £ 1 Mudstone ‘é%ww
2 B e RO B S
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3
5
&
T ) 1 T o
West Chibaberi Kamoi-sawa. Tﬁgeshiga Ebishima  Horonitachibete:~¢va  East
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Fig. 1  Stratigraphic section of the Shintotsukawa and Fukagawa groups.
The base of these groups shows an overlapping relation with the
underlain Nishitoppu group



Nishitoppu group

Only a part of the group crops out in very small areas of the sheet-map. Though the
base of the group is not exposed in the mapped-area, it rests with a remarkable clino-
unconformity on the Paleogene and pre-Tertiary strata in adjacent areas. In this group,
following three formations are lithologically recognized: the Alternation of soft-sand-
stone and mudstone, the Alternation of sandstone and mudstone, and the Mudstone.
The first is correlated to the Y udoro, the second to the Horoshin and the last to the
Tadoshi formations respectively, and each of them is distributed widely in the adjacent
Rumoi district.

Horoshin formation

This formation is distributed in the northeastern part of the mapped area. It is com-
posed mostly of rhythmic alternation of black to dark grey mudstone and bluish-grey,
medium- to coarse-grained sandstone. Commonly, the mudstone beds are thicker than
their adjacent sandstone beds. The mudstone beds contain a number of calcareous
nodules and a few fragments of silicified wood. In the sandstone beds lenticular coal
seams are intercalated. The thickness of the formation is more than 700 m.

Tadoshi formation

This formation overlying conformably the Horoshin formation consists primarily of
dark-grey to black massive mudstone intercalated with thin layers of grey, fine-grained
sandstone. In the northern neighbouhood of the mapped area, abundant molluscan
remains such as Tapes (Siratoria) siratoriensis OTuKA and Ostrea gravitesta Y OKOYAMA
are collected from this formation. The thickness of the formation exceeds 750 m.

Y adoro formation

This formation is distributed only at the axial zone of the Bibaushi anticline. It con-
sists mainly of alternation of grey mudstone, silty mudstone and bluish-grey, soft, fine-
to medium-grained sandstone. The sandstones of this formation are rich in plant frag-
ments, and frequently contain lenticular or patch-shaped coal seams whose maximum
thickness is 5 cm. Plant fossils such as Comptonia naumanni NATHORST and Marlea
aequaliforia (GoepPerT) and molluscan fossils such as Ostrea sp., Natica janthostoma
DESHAYES and Epitonium sp. are obtained from this formation.

Shintotsukawa group

Togeshita formation

The Togeshita formation unconformably overlies the Nishitoppu group. It con-
sists mainly of alternation of conglomerate and tuffaceous sandstone intercalated with
tuff and tuffaceous siltstone beds. The pebbles of the conglomerate are well-rounded
and consist of pre-Tertiary rocks such as black chert and clayslate. The tuffaceous sand-
stone are grey and medium- to coarse-grained, containing pumice graine abundantly.
The formation measures over 200 m in thickness.

Molluscan remains, called as the "Togeshita fauna," as represented by Portlandia



thraciaeformis (STORER) and Patinopecten yessoensis (JAY) are contained in the forma-
tion.

M ashike formation

The formation is subdivided into the Mudstone, the Sandstone and the Hard-shale
members in ascending order. The mutual relations among them are conformable.

The Mudstone member lying conformably on the pebbly sandstone of the Togeshita
formation, is composed primarily of dark-grey to grey, soft mudstone. In the lower part
of the member the sediments are comparatively massive and include cal careous nodul es.
In the upper part of the member, thin layers of sandy mudstone and bluish-grey, fine-
grained sandstone are intercalated.

This member includes molluscan remains such as Acila sp., Portlandia sp., Macoma
sp., Cardium sp. and Neptunea sp. as well as fish scales and bone fragments of whale.

The Sandstone member is made up of dark-grey to bluish-grey, fine- to medium-
grained sandstone which is characterized by the widespread dissemination of granules
especially of red chert and pumice grains throughout the area. In the member marly or
sandy nodules are found abundantly. The thickness of the member ranges from 110 m
to 180 m. In the member molluscan fossils such as Acila, Anadara, Macoma, Cardium
and Turritella are found.

The Hard-shale member is composed of rhythmic alternation of thin layers of dark-
grey hard-shale and grey soft mudstone. It contains calcareous nodules abundantly,
and intercalates thin layers of tuff. The member is about 100 m in thickness. Molluscan
fossils such as Acila, Conchocele, Macoma and Neptunea occur in the member.

Fukagawa group

The group covers the most part of the area. Lithologically and stratigraphically it
is divided into the Horokaoshirarika, the Ichinosawa and the Bibaushi formations in
ascending order. The lower formation is of neritic, the middle of littoral, and the upper
of lacustrine origin. As awhole, they show a regressive sequence.

In the western part of the area, the group lies conformably on the Shintotsukawa
group. In the eastern part, on the other hand, it immediately covers the Nishitoppu
group. These facts suggest a transgressive overlapping from west eastward during the
periods of late Miocene (Shintotsukawa stage) and early Pliocene (lower Fukagawa
stage).(see fig. 1)

Horokaoshirarika formation

The formation consists of the most part of grey to bluish-grey, massive fine-grained
sandstone. In the middle of the formation there is found alayer of pumice-tuff, by which
the lower sandstone and the upper sandstone member are separated from each other.

Thelower sandstone member is composed almost of massive, fine-grained sandstone,
containing thin tuff seams and sandy nodules.

The upper sandstone member consists mainly of poorly sorted tuffaceous sandstone.
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The uppermost part includes wood fragments, pebbles and mud-pipes and rarely shows
cross-lamination. Along the river of Katsurazawa, andesitic tuff brecciais developed
in the formation.

The formation is rich in molluscan fossils belonging to the Takikawa fauna as re-
presented by Fortipecten takahashii (YokoyAMA), Turritella saishuensis Y okoyAamA and
Acila gottschi Boxm, and foraminifers such as Cribroel phidium ezoense (AsaNo) and
Eponides frigidus (CUSHMAN).

The thickness of the formation ranges from 250 m to 700 m.

I chinosawa for mation

The formation is dominated by yellowish-grey to grey pumice tuff or pumiceous
tuff, intercalating seams of conglomerate and tuffaceous sandstone.

The formation is well-bedded and rarely cross-laminated. Molluscan fossils are
found sporadically and in a state of ill preservation. The formation ranges from 50 m
to 200 m in thickness.

Bibaushi formation

The formation is composed mainlly of frequently alternating grey fine-grained
sandstone, mudstone and pumiceous medium- to coarse-grained sandstone, interbedded
with several tens of lignite seam which are intercalated between chocolate-coloured coaly
shales.

The formation conformably overlies the Ichinosawa formation. The lowermost
lignite layer in the formation marks the beginning of the Bibaushi formation. In the
coaly shale fragments of plant remains are found, but are poorly preserved to be identi-
fled. The thickness is more than 200 m.

Okubibaushi formation

The formation is made up of basaltic lapilli tuff, tuffaceous sandstone and siltstone,
associated with olivine basalt lava and olivine basalt tuff breccia which are considered to
have been erupted in the latest Neogene or Quaternary age.

It is of non-marine origin, being unconformably underlain by the Fukagawa group
and overlain by the sediments of the lower terrace of Pleistocene in age.

Dyke rocks

On the mid-stream of the Katsura-zawa river there are exposed the basalt dykes
which intruded into the Horokaoshirarika formation. The basalt is dark-grey to greenish-
black, compact and hard. Its phenocrysts consist of olivine, the marginal part of
which is iddingsitized, subhedral augite and plagioclases with a composition of
labradorite to bytownite. The rock shows intergranular texture.

QUATERNARY

Terrace deposits
In this area the Pleistocene terrace deposits form two terrace plains. The higher
terrace-plain with the altitude of 60 m to 140 m above the sea level are well developed



along the river Uryu. The lower terrace plains are from 40 m to 100 m above the sea
level. They are distributed along the margin of the Takikawa lowland and small rivers
such as the Bibaushi and Oshirarika. The deposits of both terraces are composed of
gravel, sand and clay, interbedded with peat.

Alluvium

The Alluvial deposits consist of the flood plain deposits, which are distributed in
lowland and boggy lowlands, and the recent river-bed deposits along the Ishikari, the
Uryu and the other rivers.

The talus deposits, composed of debris of basalt lava, are developed to the north-
west of Okubibaushi.

GEOLOGIC STRUCTURE

The geologic structures have a general trend of N-S direction in the western part of
the area and of NW-SE direction in the northeastern part. There are found gentle folds
and small scale faults which run parallel to the folds. The faults are presumed to have
been succesively produced from the folding. In general the eastern limbs of these folds
are steeper than the western ones.

ECONOMIC GEOLOGY

Lignite

More than ten seams of lignite, 10 cm to 100 cm in thickness, are intercalated in
the Bibaushi formation. Some of them had been worked on Bibaushi district and the
area along the river Etaibetsu. Their calorific value is lower than 4,000 calories.

Placer deposits

In the Quaternary deposits, especially in the terrace deposits, developed in the
drainage areas of the rivers Uryu and Horonitachibetsu, are contained placer gold and
placer chrome. They form placer deposits derived from the serpentinites which are
exposed along the upper streams of these rivers.

Placer platinum and placer gold are contained in the terrace deposits and alluvial
deposits. Placer platinum belongs to illidosmin in its composition.

Placer chrome is similar in occurrence to the platinum. The ore is composed of
comparatively coarse grains of chromite, which are generally 0.5 mm in diameter and
attain even to 1~ 2 mm. Cr20s contents in the concentrates are about 55 percent.

Petroleum and gas

In 1959 some test borings for petroleum and gas were carried out on the Bibaushi
and Ichinosawa anticlines without success.
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