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EHERKE 4 I %]
HEEREE A S

AXERE B ER T 0 Rt X o<, BH29, 30 E£0MEIcbi 2> Ciibh
. MBS o CRFEAWERRAS X AHREHRRR&E» S 1 F 50 1
HENHTER O, 2EBROME R OEEY 50k,

HALRZEBRREH R FHLEO0@EXRE L, £ 0BRY 50k, % A0
HHAEEHEECEKBEERLAOEE Y, AELKECEIERSHo2xbTbbl,
EERo AEAOEEC S 2 Tl LIER « AEBTHEEOHM % 50 i,

[ Hb iz

ADUEHBER X JLHFE O R AL U, Hr » NEARMIDT ORI A5 LHHbER >
miCdHBo T OUMUEHS « LA CEERE L CHEILUIRD Pl Lot SEILIK
e D, P - EACIRT U O/ NI s & OF RSEFECES T 5, [RiFHbELH
DOUPLZ 300 m BIEEDEEED BRI i 2> TR L 7o b BEOTRCHiA Tk
b, ol - Sl - I - P £ oINS km ORIRCEA L
THF LT B, ARHUII) B> TR MR LT BT & v N RIEHbEL
OALEE s BB XLBFShc Hisle, ch kb —BIR B s O A
Bl & e KRB E b WM i HERE s ie U C WM a3 3@ L Tus
A EL)

2El)  WERE  REBRECOC TERENRREOHT, B TRHURNRBEOT G T 5,



L1 Jeissslo i

WEHAR DB 2 S AR b ¢ > C, 55 200~300 m D UEEN R D, £D
HAERI L 320~330 m D | TEAMELAE LCus %o

IS F G T3 B B o35k X > CHRC S h, ot
LcFiic Lo THABRE ST %, 2 Ocdsrdl S e T w8
Wk LT Btk BsFEnE L, s O IRE 7eo T %, & OFERED K
R, PEOZARMHMD & D L E MO T Brcw,  HBEOHCARE L <
Bo fots LG0T L Clsth PR A TIAHE & L O L, 328 0 [LBRT L O
o3 LT B F2ER LB IR 2 <, U2 B TH Y, ZOBEREILE
LHREIC 20~40 m RREOEERE b, T HESBIl Las s AL 5,
Z UCERCHE iR A BE IR LT 5,

TN BRSO T AN O | IBRCEZE T % & 5 @B 100 m & B Uik 1~1.5
km FREOHIE CHIBRICHEREL, SOCHREELC AT, SRCHEDOBMENKE
Vo ZRBDIAME, NW d L0° NS FHFRNCHED 2 HUE OFEFNCRIZS /R LIEZET 5
il & B DN% L, ORI UG L BET B DA%, Figo U Hllo
AL, TIO LD X iENL, TOEIDMIEL:1.5~3 Thh, LI 2T
CHMOLANTAIASETH D, PENO & OIELHTH B, BEL TIEREFI 1.5 km
LI EDZAR T THE T UH RS Thbh T 52, ThETORIOHAR L0
FETR TH 2 SR TH D, B/ R 7NYR - %’/ﬁ c IA BRI
TiRRS EDRFCRGER TR, HEELI T CRBHOIEMAIL  7nh, KEHERU S
DTARE VB m B AR TREO T 5, FHBOIRAS 200~300m 10T 5 & 2 5
bdh b,

AL U IPBCHVE D E N L bbb T, BEECETRTNRD X 5
TSRS B D. b b, BEEITMOEEONE & v ZeH Lo URE, RiVE(E
D, I - REES BIRT Z & 23%\ -, FIZERO AR ESOHc Ben WL 2
L, FHEDSHEIE 05 B b b, BEROEE, FCHBEEED & 2 A TR
T DB CHEBAI A D FEEE LA\ BiAh 5, IVEIRATIE & B v v b
EHIECIREE, LS OHIBRICIE, LLIBE < AREEOI L 3 53b 7o, RYETRETLRN & B
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KDL ZATERAD Do, & o =RONE © SUKHAES, HESEROW
Y, BEEE L Y SE gt o B D DT b, BEE LB v L MED X
5 R iR M & B HIUE & AT E CEET D & & AT, MR © Wl
BreoTw5b,

20 L5 AR A 7 D BT ST B 25, LT - LB SRR 0 o fEE
b H, B 200m PISE,  220~240 m, 320~350 m 7o SV HEERIR A fo SR A TR
HHH O EPHEETE Do SRR EZABIT ShCE LB LRI h b,

I. 2 FHEHLE o L

S 7 BRI C© 3 o ¢, e Tl D 7e <, SEHEICE %, B
v ¥R B9 10~10 B km PIREE TOM% R, PIbRE <, B 130~170
m PBEREL D 30m F TIRAMEL oo T b, & OHIRTHEE: & OYFRBR &
RBR E S LGB TH 2>, BREEThEhEE=R 2 > < Fi
U, BB m~20 m REBEEDBLRRAVEE & KILIKIE & & PEE2 Tl Bo

ek & (7 U < 1SR & o BHOHHRDIRICSNT SR T B, E OHIK
THPMOAFHR MOTC, SAREBRERICIR L, —icingJT oo Pl BB
OUFEEATEEL TV 5o ROTENH 0T, < OBEFISTHO ¥ \
ERTND, T JRCIREE RS, = LBV EIME YIRS, b OfHR
e MO CEE T D, Will, FOJSHBETIIS 5\ kR kL 5
L, #iokavie, EHCHEREIEoTW 5, C OREEEOK b ICHRIEA © R
BRI ST T, — 22 hds b FTHCEK N L B D,

L3 T

1] - PHE TR A O MEAFI 70km 3 X090 km OWJIITHOT, &
DRMEHIRN T2 D FHE A H SRS, W KIFEHLER T3 b 1Rz 100
~150 m [, S OEEN A TE 10 cm~1 m F2EET, Y1000~ 1000 (L JT
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NEBEE &%, WA # D7 if% 100 m~1km ORI 4 1c s 72 & 7
AH/NS BT LT, Bk L LS e A E T %, Lics>Cifpiicit
W R e L OB HERE L Tl b, F 27k D7 [HERI AT 4 1K 2 b T,
BOKRHCIPEE A e VBB LIc 2 235 s Shivb, & Dcdbic KED ST kB
BT Y, WHAE T 5 BT IO NN DS 5,

FABIN « PERE)INE ZERHG 30 km %6 L 08 20 km D/NAJIC, NiFEHIRPAIC 12 % ©
e TIRERBAD T2, FIRINEIES m~10 B m, PG 10 cm~1 m 38, ¥
FEUNIRE m, KB 10em TH5, FEEEILUFIRIO 151 m EZEAME» S, #E
(2126 m EEERE 0D LTI b R E#S /R LT 5 W OAEE i
LA 1000~"1000,5 *fr000~"" 1000 (5 53D LHBRIC X B) FREETH Bo PHBIINE /1N
SLBEFF LT 528, RIS BI L Tw 5727 T, AEREICHE L < #fih T
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TRODAHNNE S, XiEHETCO EFEEE NS, SSW, SSE /g & DRI Hit,
THRERE WSW OF5% & 2T b, & ORISR AERTRDILHIIIR & F#ik o
BE &0 0 SAGCER DI E TH DT, L SHETT 5 &AL 1ML © B E e L
Tuie & B 5 i 320~3850 m DB Rl & 2 LT OB el @ Bipiimic
2, 220~240 m DY FEE O [HTHRONME & BhEN RV 2 2 2315, (BET 3,
HIRBMR) BEDH L Z ORITE 220~240 m T s L 08 200 m [H DISELHE & FH LT
DOEOWEIFT, EALOBREC RS S35 © SRR D TnieZ ki
HRTBDOTHSL 5, = OWFJNDEHT & KEFEAT LT IlFEe $egh a4 LD 5
ARG BT LT B,

WP RO K Bk & OH [ 300 mm i ORERR A 3 o7 BT 2~3 m
DEPRPFL Do BIKITIE U THRNARE W2 L, WROP -2 25 E Tl 2~3m
ERLOBRENCEKE R, O, HHWCHERET 52 b 5,
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ARNEHIER O HEERDO B4 2 KR T,

I 2. 1 wPEIRSEEE:

IR S EREPRIERE D LE O L2 5, ShR A L2 TTMS S G-
C: G KEFRST %o C—Cs 13¥ ) ¥ — 7 fiLEMc Ik Eh 540 TH D, C
—Cs (T EDJEFHINE: « FHHH - (AR DV AEATRCHEE T2 0 2 Bbil
%o

C. Ci ORI =F 1K L o T TRIATH %, Bd LI BHHHDE XL
#300m ThHs, & LTUFKE > v FERE S BEGRE, SR, Tz
v A YREBIOE © MERY BB L, Mesopuzosia sp., Inoceramus cf. teshioensis
NAGAO & MATSUMOTO, 5 7g &% WiRiI4 < B+ %, b L O Eficiz ks
e, RBIRKEFEBNE T#H s X O BT,

C. C »oREGHCHiBT2MET, EEMN70m, 3 UTEE, e, h- v
RN DB . BERESE 10cm PISHT, MibE, HERUE, EHRREICE, FIEBE
HEE, SOE, WELEAL), SHANE v Hlch s, BETEKAYEL,
L ¥ 7 X FRLT, BRROEEI R L, &2 AR IO THBESIET 5, BUKE
L OREMOMRAR & AT b, HIEE fIREYE & BIKEs Vv MEOTIEET, v
PIE IR LR UEEER 233835, JRIKEEBER X oMBAE D,

G C LOBMIIEETHD, EEM250m T, Hr LTRAERES L O IFKE
YN NEPDLIR D, TERXIs LAV MEN BT, WEIHMEEYE TS A%
o UV MEE—RARERE e L, BEES X S FEET B, TEME MG 25 4L,
Neophylloceras sp., Desmoceratidae gen. indet., Scalarites (?) sp., Inoceramus cf.
wmcertus JIMBO, Inoceramus sp. 7t ¥ ZEET 5, BIEHMS %\, EEiIzEGEEY
E L, BRERKR v VEOHERILE S, (WA, BKEERE DS L,

1L 2. 2 _EEBIREE/EEE

SO BEPIRRERN S £ O B O L EH L, KIS FRIECS L, i



EHEC Lo TRIBL T B, 2D IR Fil%E C, Eifx C L/ %, Coik=F
A WiE O e Cs M35,

C. ABIRIEHIRA TR b e, HBEEFREATA LR S Fi o Sk
#91100m TH5D, SCHFKE v Mk LOREIRE L ) 75, RBIEES Lot
LRCEL . 7 F A RAWED LTI Co Wi, Gaudryceras sp., Tragodesmo-
ceroides (?) sp., Scalarites sp., Inoceramus cf. hobetsensis NAGAO & MATSUMOTO
RERERT AN 5 D, XSIFO_EMICIE Inoceramus cf. wwajimensis var.
yeharai NAGAO & MATSUMOTO %P3 2 HMiAh B, Lichi> T, ¥V v —
7 WO, C itk %D L Bbhs,

C: =AM BEOTEMCSH DT, WiFEO D IBIEL, #R0ELTHEL W5,
AREO TR RATH B, JEEZ 450~550m Th b, BIRHNC FF2 24 5 5 Hibk
L= A RTFEEHOTEMOHENC, = LT, FucRadEs X O RBKGa v F s
bigh, BEATC BECE O WEE RS Z,  EAfRiarhic BUKE O, £5 2 b
B WINDHHCEE & B 58ME © BKETH D, FvF A DRMCIEW—F
PECURIE S B m i B WO O K UBEBEICS « RERIEEICE 22 7 2 SIS fE 23 5
DT, FDOXY A MELIGHGPFRH S hic s L 23 5,

A O TECIREICERESES & O (LR %\ F o7 £ FUREES L 0= 1 AR
HRCEES B THO(LHIIRDIEY TH D,

Neophylloceras compressum MATSUMOTO
Phyllopachyceras ezoense (YOKOYAMA)
Epigoniceras glabrum (JIMBO) =« v evvevvneenns %
Anagaudyyceras yokoyamai (YABE)

Gaudryceras denseplicatum (JIMBO)

Gaudryceras tenuiliratum YABE: <+t ereceeeees %
Gaudryceras tenuilivatum var. ornata YABE:::-%
Dawmesites damesi (JIMBO)

Damesites sugata (FORBES)

Hauericeras (s.1.) sp. .
Mesopuzosia densicostata MATSUMOTO

Neopuzosia cf. japonica (SPATH)

Yokoyamaceras cf. jimboi MATSUMOTO
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Eupachydiscus haradai (JIMBO)
Menuites sp.
Poroniceras sp.
Hyphantoceras (?) sp.
Polyptychoceras obstrictum (JIMBO)
Polyptychoceras haradanum (YOKOYAMA) «««-cceees %
Polyptychoceras pseudogaultinum (YOKOYAMA)
Pseudoxybeloceras quadrinodosum (JIMBO)
Subpytchoceras cf. yubarense (YABE)
Baculites sp.
" Inoceramus japonicus NAGAO & MATSUMOTO
Inoceramus cf. amakusensis NAGAO & MATSUMOTO
Inoceramus sp. (group of I. ezcensis)
Inocervamus naumanni YOKOYAMA + v cceeceeeenns %
Grammatodon sachalinensis (SCHMIDT)
Propeamussium cowperi WARING var. yubarensis YABE & NAGAO
Tessarolax japonicus YABE & MATSUMOTO
Piestochilus laevigatus NAGAO
AJE RO BAJRE AR L LRI E 03
Tk e e,
A BT IR PCE BT AT RO LT TR EET B
Inoceramus cf. nawmanni YOKOYAMA

XL, BIEHRS Lok

Inocerammus orientalis SOKOLOW var, ambiguus NAGAO & MATSUMOTO
Inoceramus cf. pseudosulsatus NAGAO & MATSUMOTO
Periplomya cf. elliptica NAGAO & OTATUME
Acila hokkaidoensis NAGAO
Scurria sp.
o0 EL hrd .
FRv A RPN LD, BRERE— LRI T a3 s oMiEr, H=5%
PETER O B DRI LI 2, KOBILIEIES 5o
Silicosigmoilina (Bramlettera) sp. a
Bathysiphon sp. a
Haplophragmoides sp. a, b, c, d, g
Verneuilina sp. a
TG DI B & D ERLE MR L D LB b, Ly Globotruncana:
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EIELRWT &b, EEPESRERCL B TS5 C LRI D),
ARJE OIS, BRI RS BRI S hs & o
rBbhs,

. 2. 3 & W @ B

MHIR O TR I X o TR D E LT Lic h,  HBBME U T/ 53 1l %
KT AREOERUITRIHTH 55, JEFFHIBEMRA b 2R O A EF IR OE
HIIC 350 % B PRI S 5 b 0 2 bR 5™, 3 1AL DI 400
m'C, THGEHE - DHE, EREETH S,

T OB LB, W, EEEA S O ), BOERIEE 2cm MIFC
BBo WECIIH~ERD7 L2~ X/ebD L, BALTHEOLD LSS, Bk
CEARE CRECEDEG D Y, ¥ i ES R A ORI R & 4, REMD
BTy, BEE o Mak L ORE L ERT A5G ThooHichbhb, &
DRPECITIGHEORSS L MRS ETIT TR T bib, ¥ Ao/ iilin A Onf
HHiRdbbis,

EERIEIRED v b, EOIE IO A 2 i o7 HUE T, IR
B 7e b, WRCERIEOTBEBEICE &2 W T

AJEFED T D HIR

Damesites sp.

Inoceramus aff. ezoensis YOKOYAMA

Inoceramus orientalis SOKOLOW ¢+ v eeesveaneees %
Acila hokkaidoensis NAGAQ:+« v vereeernrennes %

Margarites sachalinensis NAGAO
Fish scale

mEREL, EEHLIX
Nucula cf. formosa NAGAO
Glycymeris hokkaidoensis YABE & NAGAO var. multicostata NAGAO
Dentalium cooperi GABB var, ezoense NAGAO
Dentalium aff. otatumei NAGAO
IR ERET B,
#E3) HILMoEIE R R ERE RTINC X 5
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AEE T~ b F [ H Tkt s s,

L3 % = %
RRUBHIROZ = RO 2855 & BIEO L 5 Cich, SR bLAEE T
DO—HOHERN I T A BRET, - O LA o\,
#3E E=REFE

i = = | K - &
%ﬁ%mm = s mw BRI = % & =B
L= S U —
Bl sl =& % 2
| = |
B O B
i . v & {Aam dwarccata
) o X |$ Portlandea thraciaeformes
) L3
~ =
L= s ff Solemya. tokunagac
| |B| wER2EIR (XX L, ¢ || Portlonda ehraciactornes
i+ E 2 a A || Patleolum peckhame
= AR E Conchocele nipponucus
#® E R =
= 3
HE | mERELE 3
)
+ N B®
Ql -
X = WERELRE ;; i
B M W B B R X Palleolum peckhame
= = w1 | Percploma besshoenscs
® B
S
£l N =l
> = 5 2 ;
S BrERELE #
9|~ — Nuculana sp. Limgpscs sp
~ AN EHREREES b=t %} {Ca.rdwm, sp panope sp.
U B oE &®
i3 S . L.
S|E| TUE -
BERELE =
. R MRS 2 Yoldwa laudabetes, Anadare amcdla ‘
| R e SUKARE i Glycymeres Cuishuensis, Venerwcardia akagu.
P Y = X | {Wemcardiun inakiense, Cyelina japoncca
‘2 ) 4 Venerupes cf .eratarwu,Macajw.sejugaéa.

}E EREIR B R a opteva, Mya cuneuformes

CEEHT i 2ol FE ORI RIS FRBO R T HIcD 5)
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5 % * % # el . 2 ”
= B = % a R K =
F 2 2 =R r E 1z U
R R R l"j = R #* &
= B = e
- o] R

I=F4

NW 45 22km SE
F R E m R

H2W O BERAERE Q@ @EREELIHLRAT)

EPIJE DRI HIE) S T e iR O FHEERE, AT 7e 0 Tk Lab T
KETEEL, o > TREOHRZ Thivc, REOTHIREZILIIL
WEIEEEEN By, PSSR CRIBHER(LEE SR L, URER o R
2R3, B hiciE~JEaa s T5 PP WHERTRES R L T\ 5, X
AL o CRPC B S 2 H 5,

TRV ETEEE, BE, v A, IBE L DR U OHERE Lo B ko Ll
T, ORI S TR L iR U, HEHiokER R, i
feoCaulic R« HEBThhicZ La%bnb, 7Y EOHEEs LOTHILE b
TR ERCHRHERS A % <, LBk L 72 D, EIE L AFRE L A ERA H 2T,
Z DRISERED S 7Y ok E T, HERHDVEDOBRE Y, BHEREO S E L
FERTTIZ Lo Tnicb D e Bbhd, Thic L, 7XYERBCIEENEL
HEBIL, BERPEHCEL b, £ LT OMERCIE U T RERNED L R
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Bo LI D T7 XY ED E# & il & ORNCEHE iR O 2o o R 028
(B2 527 b DL Bbhd,

SRR R 3 L TR TH B, R, BE, v MER SO
Bib %<, D LR LHREHTIRR V. L LERLOEFERC, ek
TR A 235 L OR% L,  HilED HIRBA QM L HER O fifm4m LT
bo Tiohb & ORHICETATHNIEIIICEE Lo ER2172 T, £E0BH M L
75, HERBIMIETAU RO EE R TD I & 5 T, BEEEEEs oo Bhbhb,

TEE, TR EAEOBE EE D BB i T HER U s v MaR TR
THA, HEHIRECECEBIEROMWE L /o h, FREIEHTIE L A LEER
v, BED S HERUE, BIPHIOLEIALIRETEL bR LD, HEOREIIE L
O E LR LicDTHh A 5

TSR D _RERE RO S\~ HURRP S 35 X OB S B 7 0, & CRIESE MO
FeENE L <, BEOBINC 1T 5 HERHHA R LT 5,

PDEHFED YD, 7 V[E, ZEARECEEERSL, LadbEeRCHRT
HoTC, UK USRI OBEE D HIRRUERCE S REZA LY &b, T b 2 i A
ZLVTHELTWS, {2 0HE T bikE (graded bedding) #7532 & M%<,
¥ TofE 4 — BN OHUEFRC RECER % b > TH LD T 5o

EHI BT SIIEHOMEE LR A SRS, b OHREUIEIERD
RECRRZAHBOMEOHRA L X5 LN TE L5,

EERAPCIIAEECEIE S RS E DA, JLIFEERE S D\ R RS Ak
CHBID X5 R L KIEBIR e v, AR RIS RSEK RS, IR
2HOT, ICEIEL D, 7Y AT EARE D DA, Shik
RFHUR DL HEFBC D AAFET Bo TOMT7 <Y FTH, ZEAAE, s b3t
JREEDZ LIRS, SRBIEWTRGH, ERRCZ Lugs, withd BREEIKE
T, REHIAREEE D KIUGEEHC Lo TETIEDOL Ly,

MR LS8 1N, 82X, F3RTR Lk 5, ARFEESC T 58=%
DU RS R LR IED & 5 W E % b e L T2 0T, A%
DL GHIR TR, B 2 SR O JEFE & %35 = Ll oo, #
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LWHERZ e, £ OB O a R0 5 2 L3l ch 2, AR
TR 2 25, &5 AT 5 AU OBAIERF &, AR O T &
DERRBERE S 4 KR T

AR BERBIFERE

20) 19) 8)
LERPAA] % B L & [V mmnu®| Yor £NEE| = @m W |
5 j Eﬁ_ E" & =} 1
(19‘:5#295 (195\)‘& (19454) (1937) (1957)
i |
BBl OB n 5 = B
&
— & RANE
aw .
2 B E > RB R s B
ALK LG B
j’ 1
+] I ¥ B
FAFHER| R 2 B o B 7AYE
7 i
fé Tlr @
B2 RRER| . . L ,
|Summ| R/EM | AR | R R
U AEIIL,
i%%'l}ll_/ﬁ
II. 3.1 % =

SR BERESME—HORWTE O TR X O SRS OB L, EIER v A
ROMETHI 500 m, (O TIX 500 m DI k& i sh, affcdtiimcm o1
L ESe 3 mcd 5,

AT EHBROFEZROR T L/ L, £ O FHUIBEREE 2R E T Wich TR
HTHB, Lo UHEEHSNUIFSRPI C A & FIBE5R & 0 MeRIEEG 7580 5T
AR

AREGENHLE, ToroWEREEELS, Was, BEMCHTonG, WaEH
IEaERCh T CHUKAEE D FERET %,

FH4) 504o L] B : 4%, e, % SFHCRER)



Q
s ocoOaaa
ag & o
e ® o
o
- Ma
5% 0"
o._naa
s °9 o
'y oﬂnﬂ
uba
a aﬁﬁmﬂ oo 9y
o 4 ©
voao
OODOQ
oo
o
°
° |
M,oj_
owo_"
09 o
o aoa_
-
NG o o)
QDD "
o
94 |
O PANN o
°
°
© o
a ¢
RSN P

MK

(NG <:e

K 5
ADLE

& s

IR S A %3 Rl

% w4
J 7
ROR

J
P

THEK
RYRIKRR

RyRK

°

o

o
o
0060y
© 6900 006
c0®®0 o

il i

3

Sk

NW

=R
=

ILbE

)ik =i

7

SRR

LVed B

2l

A RE

=
ErEl o2

B

o)

BERE®RE

BIW RE T <V R



17

BRRAELEE I KOHNED S & BKO~KED >0 M, B ORI,
WHCHiE# % Uz, [ESH10cm OBMPIMENE X ST, PECRBET, Mk
HEDLC DL\, NIEHISRPA C BB — R R o7, IE o Pl
i i 53 &Y, BHETHHUEHIESEI0m L AESh52, 205520
~30m LABIZETE v, PABIEEN A 2 v 2 7' o <R (2o F 4 ROFIlld
MHR) CTALRAERFLEANDO L5 ThHbD, & O WERETEE 1 B,

RSB CBRRESRI & LT
AR RIS Who T DEJFNEIERFHNCI S M=

A E/\EE'%(me,m > Glycymenis)

wemm ST 1 FRICJR 3% IL R O i s IS RIS T

“ | e RiER BUCHET 5w, fekiEhEsrhom
| B e REBREND Z L83 % hDtc, £ TH

DILb¥E L ARIRETE )EJFPVCé‘E n Z)?Eﬁ%:‘m“ I UE%E%PCEU%

SRS R iU

==z Foa BN HTC X0 W Uickiss, M
R AR
Polypodioceae—spor.
— ?’p ioceae—spor. type
B8 Canes0ced Tricolporo-spor. type
FEREALHEEE) Tricolporo—poll. type (cf. Nyssaceae)
? Zelkova type
Ilex type
& = AR ILNEREY)
3 S LGRS <) ‘ Quercus type
SRR
sy AR Y Ulmus type
| msmseny s
8 % (45cm) déjél FRas B UL
[ | AEMSILhARRE
= =2 Inaperturo-poll. type (cf. Populus)
e T ¢ (20cm) Quercus type
FAE RETSEES ORI Rk Ulmus type
P A 27 Y 2 7 v 2R Monocotyledoneae type A

Monocotyledoneae type B
BB, WIha b Alws type Db OIRIEE A XA BRI, & HEDHE
HITAREEPE=RCBT 5 2 2R AT 5 b0 Bhbhs, @ : fEKED
BB EER 150 m CAaIBKar 2L, BYbT 5 & KE~IKEG & 7 b ik
WE X D 7B hs, EERERE s v FECE A, S BB A A T R D) &

#5) —fRiEpiEi s L JFh s YO HY T B
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oY, FTCX WEYERFERET S, RAMEXIIC e b HEE S h o A3k E TieE
DRVET, U UEEMLSREYCBR Sh, BhizSEcdis L Sl RBAaIKE
BICTIBRE SR TV B Z 2 hdb b, MHCHINRE, FHEER S OHRWE ¥ Ux 5, Bk
EHOMRIPELBIRE T, %< OBERL L UREEH O/ >Tu 55, Hif
I b DI Lie 7 7 AR 4 BEATWS, FHCE L sEts 23
530855, BREDUEILILNTiov, EERITTRT IS, ZOMEE»HIT
HFbF%4ET 5, BAUARERCEEEY AL, - RHIICHELTET 5,

WHEE R EEORREPE 572 ) 255 BASRCKIUMEEE Ly, BErE
T A SRR IEE OB ARG 213 4, EMOEERO LT Tth 22 4L
, GROBIRENBELEH LTS, ZOXKLUBEDSL WH T LiE LEER
FHDOBERRD b, KUY LA O EHfRE i35,

S TS & Licd O OREBFIE S B m7c\ L 20m (7T 1~3 [Hido b,
TR0 S OB—FFETH D, 2ieh bk 5 O LcboTh 52, &I, ¥
WIHCRKIUEREEREY ST 5 s 0235 Y, TrokiUfdgke sz enibs, f
B RO KIS KILUBEC, s, %7 LE LEBe Lk le s
BAT 5. WHEKIUD, KIUKET, $HEF, BAEOMS &R > 25, JEKLR
JBED WErE>Tna 2 2 55, KRUPEIUIIE & A EMEAZUPE R 3575,
FRERIC 230 ) DERDH Y, RCORDEIEOMIFREL HbeTHELD L,
T b BED SRR ot KIS R S h e b D THH 5,

JEPCR B 77 7 AN, SHEA - EAEOMSF, KUK S STy, HEIKE
B ETBREEICE, BaoF 7 AMWCE S, BKGE 2T 2REERE, BE,
[FVELD K I & ARCIEICE IS E %L, @B em »HEm OEXEL2, JE
KUY 2 ¥ UCocf8IER L bR, ¥ 74 OBIREE R > Tuw 5, [BIK
SE OGS S AP E~TE KR & SR - WEE A S Th B,

ADUEHIRA T & OBYKAEE I X OBICE DL\~ BRI h o> TERT 5
ENTE, IWHEEL RS, CoXRIUFEREHEEREI - BEIFERLZ e LT,
£ S X O o T SIS E 70, Fede,  RURIIRIHLA T k5t
REOJEE LTRObND, & OKIFHE 2 HEEMETED Wi B RT3ELE T
B KIUTEEE & EREDED, LT 5 T 2 RHIER b R EERZE BT 5 5 A5,
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FRMEHE E—a 70T L O ThH B AEMIIB ST,

JREEMIE X 200~400 m  CIFKEGF i BEJRE» S, BRoL 0L, IR
TWHEEERDO LD L2355, BIEEIEALT 5 & FARIRC s < B 2 b b,
— RPN EORECER T 5, BEEEZERERO Wb AREES L SAEAR LT
b, —ICIEHCIXEGOFAORIC, A, MNOBAEY ST O T,
o fEEDRE L RAlT5 HERCTAZ LM TED, s L, RIBHESOMIETIL
B0 7Ry ET, FAREZLEETH S5 R ESMEO R KU D 1A SR
ERBHOT, EENRH. BEEO TIICIIFIRDO EIKE- BB S wHi 4,
IR BB S L B HIE 2 2L o F o FERcE Ui LEEER 30 ecm A DB K
A G tr. REEO EICILEM i S Sagarites HSFEEHT 5,

Bk X 5 CHE AT o BEAE 4 BECEATE D, RifoRETCy
WRHCETO BAEA2ERD s, £ 5 ZRic JAWH OFRE & £ o il X oA =T,

PHEEED TEICIL Venerupis, Glycymeris 7x & DERIFERC, BEOEWEKKETC
5% Ostrea %% Uxic BALRREEEL, Wi RIGHTE, Eiee s @@k
FrdE LTw5h, B 5130 N EWERIEEE S R S hTw 5,

oo AMUAREERAEER, MBERLOEAS 45 &, FFEOEMME R T
HETeRERR A S 2T B, T b EO TH - Ao iR A gty
DHD & ST BAFEHEDTE 7 LB, HHLRARDOM , REWH: & Lisfini4 <,
gt « WEET RS S EhCninu, & 2 HPEEO BEhc izl ot
LI - BEPIBIIT & 7oA OB HBIYIRE & JLE e REA H b, T L 1Rk o e
DIl BT D, —HREREC O TR OS2 /2 WA, REELE,
1 7 B osHiE T ORI LIS S5 &, ThEhcBREOLEE D 5,
D A% CEEPIE, FLBELE D IR ICHEEER O S GRGCTEEZIS b, BOCTE 2
EEASEEGREAVIELC, S NEWEEAEE A YR TuRn & 5 3
wHETH &, SEABRM, FIZEL, W EofEOWTho i EMEECES T S 0
R, Lo LS o bA R @ BRI Anadara amicula, Ostrea grav-
itesta, Cyclina japonica 7t ¥ OWWHTOIFHEEY S &, ° NERWTECIETE &
HGEOEA Erend & b IRIET O S A WE IR O R bl fnvn o &, A
FEHLOWE 7o L FEhie X < EEL, ThII REITRIZHS R Tuwisys Yoldia
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(f2 H b Bk W 5)

Nuculana cf. nidatotriensis OTUKA
Acila sp.
Saccella cf. congiensis (OTUKA)
Portlandia thraciaeformis (STOR,)
Yoldia laudabilis YOKOYAMA
Y. sobrina TAKEDA
Y. (Cnesterium) sp.

Anadara amicula (YOKOYAMA)
A. sp.

Glycymeris cisshuensis YOKOYAMA
G. sp.

Mpytilus sp. a

M. sp. b

Patinopecten kobiyamar KAMADA

Anomia cf. lischket DAUTZENBERG &
FISCHER

Mecwnia sp.

Ostrea gravitesta YOKOYAMA

Venericardia akagii KANEHARA

Joannisiella sp.

Felanzella usta GOULD

Lucinoma sp.

Clinocardivim sp.

Nemocardium twakiense MJAKIYAMA)
Saxidomus ? sp.

Meyetrix sp.

Dosinia sp.

Cyclina japonica KAMADA
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Venerupes cf. swatoriensts (OTUKA)
Mactra sp.

Spisula nagakoensis HATAT & NISHIYAMA
Lutraria sp.

Macoma sejugata (YOKOYAMA)

M. asagaiensis MAKIYAMA

M. optiva (YOKOYAMA)

M. tokyoensis MAKIYAMA

Fabulina sp.

Hiatella sp.

Solen sp.

Panomya simotomensts OTUKA

Panope sp.

Mya cuneiforms (ROHM)

M. cf. kusircensis NAGAO & INOUE

M. grewingki elongata NAGAO & INOUE

Dentalium (Fissidentalium) sp.

D. (Laevidentalium) sp.

Tectura sp.

Turritella tokunagar YOKOYAMA
T. sp. a

T. sp. b

Cerithidea cf. kampokuensis OTUKA
Vicaryella sp.

Epitonium ? sp.
Crepidula sp.
Polinices sp.
Natica janthostoma DESHAYES
Searlesia ? sp.
Fulgolaria sp.
Siphonaria sp.
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laudabilis, Glycymens cisshuensis, Venericavdia akagii, Nemocardium iwakiense, Spisula
nagakoensts, Macoma sejugata, Turritella tokunagai s ¥ %35 Z Lhsb, FoOHVE
REE FRET DB & 55 2. 5 D 2% & Wb,

I.3.2 7 < v @

AR SEEGMIRE T 5o JEHHZAEZE L3, KEO T L O CLiiE
CEEARE L, AR T, DEBETIEE RIS o MEARRICHET B,
JEHIE & HER A DAGERC M2 CRECEL 7o D, Lo UREO EFF TR, S h i
> CRIBEAHL S 78 D, HUEBIEL b, 7Y EOERERFIFIAT 1000 m, 527
Ji€1500m, 7Y REHT1300m THa,

s, WE, BE, YV MEBIOCTRbOERE LY, HECET, fil
Fegd s,

PSR SRR b e 5 W AW SRS £ 24, TR 20 cm Bz 5 ERk
BELXLDT DD, BUINHCE, WURYE, BRENE, HAR S OROERER S
mbieh, HifEkr HHEEC, WHLAEKREOW, Brbisd, BeIEoRE
xaTharn, EhDTHOL L DXDicv, EERCEGLA OB ER LTS,
AJEiR EEBOBEETIE N 7 b AR B b b,

WEREE R L0 v MRS B dic, %L OBE v MEEITBE L
HEL, U USRS (graded bedding) #{E>T\ 5, KERMIIGHE ST 5
JRERME T, ke, HEEEORAS Y, BCEAREED 5, 1o CAJERLE

UL IR B AR 3 L LcHHROBME2SBD B 5,

B s XU MEEIBIKEE R L, o~ E ik X, SRR TR D
DE, WHTHEKOENLDENH D, BES IO MERIIXEEITC Sagarites
wET Do AFEEO >V MECIIRICEEERE R S 0035 5,

WEIREEEAROE & v MERS JOBEOEET, EEvicTHENER
8 10cm BB m KEDH LD E TLHETH D, BHICIIIPECEN oL MEs &
ORGP LT b, HECILLk/E (gradded bedding) #7534 D% 5,

A DHERCIL TGO /INS WIS 2 5 D, 2, 3OBTCALRS, HR
BUNIEG, BERESF—RUREMIE O 1.2 km OHLA CIREEFICAMEL, FOET
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DRI RO UGN E TR T 50, RO LA » 7 1 R oo
EhHbh, g eRBEOLDLEBbhsd, FRBEOTHESICLEHRE AL
DOTHEYKET, Fem v L 20~30 e OJRECIEOHEASICE R XS THELH
Do WIS BRIEEIETH B
ARk B{ER 2 e L, Bk ARk 2 & UeBEREPE i RO & 0% ifnic
& n\,

Nuculana sp.

Limopsis sp.

Cardium sp.

Panope sp.
Pectinidae Wiy

F o TR, W TX, Cydammina japonica ASANO, Haplophragmeoides
sp. 7o ¥ OFF LM LAEE L,

AT EFH v B IR L, DB AN ORI 12 4T b o & -
b,

. 3.3 Z | & &

R EEE S THUIET, 7y bl LT\ b, I I
LT L, dEHEECIREIE 1300 m B ETEO BRARHATH Y,
VS CIXEE 1100 m ML ECTEO RIS RIACH 5, WO ZFATE O HF»eht
NEBET D L OnTEaE, BRREE 70T DICBE S A Tra s,

B EE AR ORI HETH SO TRk, BUEOFENE L\ edic, ki
ETHBCb D, Lavh & O FEUREFBICE WA, JE CiRemcili< o>,
W, BEEES X OBECBLT 5, MHEENREKAr S LT, Bbdse
KB L 72 Y, FFIRE RIS 5, REETR R E A, DEO VL My
ZELLDHEDMND, Migh v bon%ih, AL PEOFHEL O, #l
WYL MREEL LD ETH D, TS SREEL LEGEEESL, TR
R MEOHIERIZE AT, WHERRREEE T L 2h 5, WEEERI

#6) T OEHRBEAEN, 15 MBI, LIROMIERE LT 5, BEORRIGR LEC
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ERCRBEGNSE S EENTWDZ L03b b,

AJEFOREL 7 Y EROBE L 3 & A LR UGN D50, S
Headts, BMERESGII LR, WA, Ria, HEEE, RAREOIHRL 7LD,
FRE X O KRR E Y B B, BEDOTATFRA & IR - TEAREC IRRC AR ) PR a R
THZ LB, WHTEEE FEOWE T L BEDEIGIE WHWHTH B 2R E:
DR NIRD L WEE R D B,

BRI LE USRS, v ME, WEEERE LHET 5, & OHEREEEE»S
JBRE ¥ COREELE L OHET, EEH m a1 10m ROBMTRERY A 2
nERL, COMTHEEWE, Waeleais L2V THEB LT\ 5BE 2T
WABED (85 X, HER UE LEE LOREEE 28 U T, — AR I 7o
BEHSPKINTTAR I b b, ¥ IoffbitE (graded
bedding) %7s 3 b4,

R o v MEEARE RO FlEhs X O g
AT DOHHME, PEORRCHENrCH LD, ST
'Eﬁngitwgﬁam BKOEEL, v MRCELR, BT 5 258

—_— RR

AR R

t%,
FERAS 0T R — i oo B
R AR SEXEIT I OALSHER, T < RN b B AJE R
5 OREEE, TR B B ) R E & RO
. T LOL U, MBS R T TR AR
MBORNE 3 % @
: ’ B LEL I TTe, &G TH B,
& =) S LN CA S ] Loy
| PR Ao BEFE afedie L, THOBERE
; ARER Hhash
o B|E a2t
| ERE L ““ Palliolum peckhami (GABB) ”
W5 ZEAR LSOOG Pillucina cf. nisataiensis OTUKA
RALE (AT HHHREREN) Periploma besshoensis (YOKOYAMA)

Nucuiana sp.
Succella sp.
Portlandia (Yoldiella) sp.

Pinna sp.

27) COEROREZCHP 3 NBECILIRL ¥ (UTCS
28) AR - AT b CoARREROTeS




Conchocele sp.

Fulgoraria sp.

Neptunea sp.
R ERET B,

F Ao AR S AR IL & T WER)IR - KT, A2 b ROA LA %

(Eyen
Ammodiscus incertus d’ORBIGNY
Bathysiphon sp.
Bulimina sp.
Cassidulina sp.
Cyclammina japonica ASANO
Haplophragmaides spp.
Mavrtinottiella communis (A’ORBIGNY)
Reophax sp.
Trochammina sp.

(e - )

Sagarites (ZAJFHIC & {14\,

LI B ER I X ONrEiageklas 6, ZEAREAHEP O] etk h
B L iE S eV b0 2 B s, ¥ F BB o B b AT RS R L
5o T A 1.300m wlEix AEFMTH B LN, EHZEAE UL, Rk
HO%NZ 2igEnnd, SRIcKHERIREZHBRE Licad b bl & ORf A FECi
AT HWERH D,

II. 3. 4 fif £ &

AR >V MER L OB E 2 e T A HUE T, SIS O R PR 4
T 5, AEO TRGFRECE EAEOMEEE L PIRCRII S h 54, SO/
PO CURBIE B & B o v M olicib, v HE, BUEEESTEEL,
RIE LW L 705 AROESIIH) 1800 m 23780 Hh, ERIEELRV,

AL TR > v MESS, RGBS RS, EECHRRY R Lot
MR A2 %25, s OBRIEULT L ETRfRch 50 Tidinl, tThick
DTIHEEBLL T b, TiL il 2 & cESmiisic X 5 Z2{tnd i<,
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$1,300m T, T RHOEXIFS00m Thb, i FEOEFpRBOTFH
FCEEER vy DRCE L FEET B, ROHF TIRAFO T #nTiid % 3
BEEPFERE LT B,

L oV MEEIBIKEILRT, v VRRESR, Hiksanidie, W{ho-E
HTH b, HEE, HEHUEOMECE L, Wi L<HE ch 5, A%, £BA,
EROYUMPFZE Cx b, FBRCEIKET, BAEElhc 2ni%0, FLT
HeEHEEREL, IFLen, WkMEERG, [LE LEf~Rib a2 S ATE
EEieh, HRERTEDWEEIIIE T EOBAR L AR e DA &4, BETHS,

AN Sagarites HIECIET B,

FEE oL P AL UE LSRG LIRIKE O oA, R
ROWNH D, = OFEIEITES 20~30cm, BHZ50em ThY, U9 L e
T8 m 7L 10m FFTREET S & 2 2%y, FIEREERIRT, 158 10~30 cm,
BECROTEAI LT 5, SHBIEDD >V ME X DREES <, KB
BATHT, {Ehciiib~Hks v b ROFE, B, BEgR-e, B, Hielo
WF7eEwE Ua b, BEREERT DL 2 h b oRAKLKIEFEO ;RN X
TR ShIbDLEL biLs,

R > v MR NS VSRR OEIBAG T B, ORI
TR DZEFGRIe E DD B D Bbh b, BIKGOSEY ke Lie, HHE
L~ 3cm FLOTRBHIZLERR o v LB ZeFRIR OIS T, B & 8im 0 N Tl
FARI L —FIEEFI L CEEhTuw b, & ofofcit BEAILRv25, 2~3m
LNih B Palliolum peckhami i3Z 1285, BIBWEHECHEE g, oM
AL BED TSGR L5, BT 5 eibLClitarinh, AR e g
Uitk 15,

RS E IRk CIE S e 23525, b5 e wWiltar 21, WL kb,
—ICTIRCE &, R, BB S RET, WRIEe s Y 51T, BLEEHS
IOREMTBI ST b, BEFEORERMR - T, mifd o 5B MEEs
LA EBEETHY, 7VE, “EREOBECEA CEBRCRE L, EER
20~30cm Bl OEA G HEYE b4, BEROTATHEIRE, My 25 A LEL
BT, EABEE L RCE, IS, Fa, EEESRMEL S 2, HRERS
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By, ERMELRVEAT, THROMEORE L E>Tun 5, FET
b0, UL USHROAEMNCE G35 0, BRIESEY S BFEY & 7 5
ZE b\, BEERCIIRESS L ET TV 5, B LE LR EE e B2
b PIREHORFEOARE /L O, BEX10m ks X SHIEA BAE & #4221 Tw
T, —RELVWRESZEbE 52, EHIHEEIEE A v,

ROV LOFAONHCIE, v BEOEE HETS @6,
BBV~ AR CHBIIES CTh B, v v MECIREESR
BoObDE, £5Th\WbDrndb, HAOIIFTIX
Z DF AT S\,

IRELE T oo B o =R 0K B2 o 5 1 D
'%ﬂ%ﬁé’;ﬁ% T, Fk UCHNRPE S L ORI E D B7R D, IR
R KD ER 1 2, ERUERIAT, LBORBDLRBIES
159500 m Th B, B, HURRPE CLli/h~KBEL T,
PR OB & REn A3, R G AR T & D
s FHDKEUEED 0T T, SRS, TEREo
BB lnd) TP 5o SHRLE, JeRVEY & BRAEE D &
B b, FPERNED o\, B PR T P~ T O R
RN BECH %, HeE, HRHRDE & HET M EE S
LEHORBEET b5 A, WERCAE CET iakEd
FRRIRDE S LIRS
g s bh. T OEE, FBEEL LT LR SHEnfETHE L
BOE WAEOBHER IR L 0 B
o b ETE (R FHES) FRREES TR R 2 % <, LI LAl R 2 &
Tro ST RBIOMZEIAZE L,

EE R o BALA IS FE 0 o v s L OEi RN E s b R Eh b,
HERE > v AR ST THEE LIc BLAREEL, FEHDO L D& Hbeb & RO
bDRH B,

R 2
(=42 ]0cm )

HE~FRRAR

Solemya tokunagai YOKOYAMA
Acila (s.s.) sp.

Nuculana sp.
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W WIEELEORRFEOM, REENTES (g
KREE~HIERE < HIBRETRAD A - sh~HRbiE X v 70 %)

Portlandia thraciaeformis (STOR.)

P. (Yoldella) sp.

Yoldia (s.s) sp.

Yoldia (Kalayoldia) sp.

*“ Palliolum peckhami (GABB)
Conchocele nipponicus (YABE & NOMURA'}
C. sp.

Lucinoma sp.

Macoma sp.

Phaxus izumoensis (YOKOYAMA
Periploma sp.

F MRS E IR D X 5 7 BAEADSITNC Lo CMEE L CHEET 5,
Acila divaricata (HINDS)

Portlandia thraciaeformis (STOR.)

Yoldia (Kalayoldia) sp.

Conchocele nipponicus (YABE & NOMURA)
Lucinoma sp.

Macoma calcarea (GMELIN)
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ARIBHEPI TSI S e pso7e s, FEBEFIBIRIEED 1%, ARJE R 5o fEifns
% Fortipecten takahashid OFEEHIH L ST 5, KRiE EEH» 51 BAEBH LT
e REPERSBER CIIEEEL > v MERICIEELIYERIRIZ L A ¥ 2SR,

TP BB, IR F 72235 & 2% FOEE S X O(EAEPIZD B
LOTHBA, By, ML HEc ek 5 & Lk TE R,

85 6 KERT X 512, BERTIATIH & Hul & 3 A B =R B3 oxf Hoc s T A

% 6 *

Qo o] WmAE | R 7 |MRCE— R =AY AR
(%ﬁ) (1930) (1932) (1936 + 1941) \1940) - 7k (1942) (1949)

| |

W] W R | R
B ig‘i:{ﬂﬁiﬁ%)% (7 ) )
WA |7 WA

m THRES
A ] i 5% M

w112 8| A (A ()
N bic]
ARAIR |, s B
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(Abstract)

GEOLOGY

The mapped area occupies the southern part of central
Hokkaido, and is situated in the western part of the Hidaka
mountain range.

The strata exposed in this area comprise the Cretaceous, the
Tertiary sediments and the Quaternary terrace deposits.

The geological succession is summarized in Table 1.

1. Cretaceous

The Cretaceous sediments crop out to small extent in the
northeastern corner of the area. They are divided into three
groups, namely the Middle Yezo, Upper Yezo and Hakobuchi

groups in ascending order.



Table 1

Cretaceous

Sakae formation

fault

Hakobuchi group

Upper Yezo group

Middle Yezo group

Gylyakian ’ Urakawan‘ Hetonaian ‘

Age Remarks
[5}
§ Alluvium
s]
g é Volcanic ash Dacitic ejecta
g o A P A A e i
12
s | 38 Marine &
&l River terrace deposits Upheavals
2]
3
a M
2
§ Nina formation Acidic tuff
~ <— Oil seepages
<— Oil seepages
B Nibutani formation
o
B <«— Acidic tuff
(3]
E-‘ o
g «— Rhyolitic breccia
S Abetsu formation .
E <— Oil seepages

<— Andesitic tuff breccia
<—— Coal seams

<— Ccal seams
«— Oil seepages

<— Coal seams

<— Bentonitic tuff

<—— Bentonitic tuff




Middle Yeso group

The upper part of the Middle Yezo group occurs in this area,
and it is subdivided into the lower, middle and upper parts.

The lower part consists almost of siltstone and mudstone
intercalating thin layers of bentonitic tuff. These sediments con-
tain marly nodules and fossils such as Mesopuzosia sp. and
Inoceramus cf. teshioensis NaAGAO & MATSUMOTO.

The middle part is composed of conglomerate, sandstone and

alternation of sandstone and siltstone. These rocks include fine-
grained tuffaceous matters and carbonaceous matters, and are poor
in fossils.

The upper part exposed on the eastern margin in the sheet
map area consists mainly of mudstone and siltstone. Siltstone
intercalates thin-bedded sandstone, and shows varved feature.
Mudstone is massive, and yields many fossils such as Scalarites (?)
sp. and Inoceramus cf. incertus Jimo. The total thickness of this
group exposed is about 650 meters. This group is late Gyliakian
(Turonian) in age, and its middle and upper parts are correlated

’

to the ‘“Saku formation’’ in their stratigraphical position, rock
facies and fossil contents.

Upper Yezo group

The upper part of this group crops out in this area. It is
composed of blackish mudstone and dark gray siltstone inter-
calating thin layers of acidic tuff. They contain many marly
nodules and many fossils such as Inoceramus japonicus Nacao &
MaTsumoto, Inoceramus naumanni YOKOYAMA, Epigoniceras glabrum
(JmmBo), Gaudryceras tenuilivatum YABE and Polyptychoceras hara-
danum (Yorkovama). This group is Urakawan (Santonian-Campa-
nian) in age. The thickness of this group is over 550 meters.

Hakobuchi group

The lower part of the group is exposed in this area. The
group is composed of conglomerate, sandstone and siltstone, and
intercalates a few coal seams. These sediments heve a few oil



seepages, and contain many fossils such as Inoceramus aff. ezo-
ensis YOKovyAMA and Inoceramus orientalis SokoLow. This group
is early Hetonaian (Campanian — Maestrichtian) in age. The thick-
nes is more than 400 meters.

2. Teritary

The Tertiary strata are contacted with the Cretaceous one by
the Nioi fault running in the eastern part of this area from north
to south. The Tertiary system is divided into the Sakae, Abetsu,
Nibutani and Nina formations in ascending order. It is difficult
to fix their strict boundaries, because the rock facies change rapidly
or transitionally.

Sakae formation

The formation is the transgressional deposits comprising alter-
nation of sandstone and mudstone, fine-grained sandstone and
tuffaceous mudstone. Alternation of sandstone and mudstone
intercalates thin coal seams, and' contains fragments of plant fos-
sil. Fine-grained sandstone is bluish gray in color, and abundantly
yields marine molluscan fossils. In these fossils two different
faunas are distinguished. One is equivalent to the ‘‘Takinoue
fauna’’, and the other resembles the ‘‘Momijiyama and Poronai
fauna . The former is contained on the lower horizon than the
latter. Tuffaceous mudstone partly shows the feature of ‘‘hard
shale ’, and intercalates thin-bedded sandstone and conglomerate.
Many layers of the andesitic tuff-breccia and tuff develop in the
lower part of this mudstone. These layers are effective key beds
in this sheet map area. The thickness of the formation is more
than 500 meters. The formation is considered to be early Miocene
in age from the fossil contents and stratigraphic position.

Abetsu formation

This is gradually conformable to the underlying Sakae forma-
tion. It comprises rhythmic alternation of conglomerate, sand-
stone, siltstone and mudstone. Mudstone is predominant in the
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lower part and conglomerate in the upper. These sediments show
lateral change of facies. The formation is poor in molluscan
fossils. - Rhyolitic breccia develops to small extent in the middle
part of the formation. The total thickness of the formation
attains to 1,000-1,500 meters. This formation corresponds to
the ‘“Kawabata formation '’ in the rock facies and stratigraphic
position.

.Nibutani formation

It is conformable to the underlying Abetsu formation. Though
this formation mainly comprises so called ‘‘hard shale ’, it shows
change of rock facies from hard shale to conglomerate and alter-
nation of sandstone and mudstone. Cross-bedding develops in the
upper part of the formation. These sediments are poor in mol-
luscan fossils, but are rich in Sagarites. This formation is equivalent
to the ‘“Wakkanai (Kamogawa) formation’’ in the rock features
and fossil contents. Its thickness exceeds 1,100 meters.

Nina formation

It is distributed to a.large extent southwest of the Biratori
fault. It is the regressional deposits consisting of diatomaceous
siltstone, sandstone and conglomerate. Diatomaceous siltstone is
chiefly predominant in the lower part, and fine-grained sandstone
mainly in the middle. Conglomerate and coarse-grained sandstone
develop in the middle and upper parts. This formation is con-
sidered to be upper Miocene to Pliocene in age and the lower
part is correlated so the ‘‘ Oiwake formation ”’ and the middle and
upper parts to the ‘‘Takikawa formation’’. The formation is
more than 1,800 meters thick.

3. Sheared rocks and serpentinite

Sheared rocks are exposed in the northeastern part of this
sheet map area. They are composed of silicified blackish clay-
slate and sandstone, and are sheared remarkably. Trend of
distribution of the sheared rocks almost coinsides with that of the



Tertiary strata. The mechanism of its occurrence is unknown.

Serpentinite boulders are abundantly found on the westside
of the Kenomai-Kabari fault. The source whence these boulders
have been derived is uncertain.

4. Quaternary

Terrace deposits: The coastal terrace deposits develop in the
southern part of the area, and the river terrace deposits develop
along the banks of main rivers. The terrace is divided into 5
planes by its height and old strand line. These deposits consist
of fine-grained sand and granule to boulder size gravels.

Volcanic ejecta: Volcanic ejecta cover widely the Cretaceous,
Tertiary sediments and terrace deposits. This is composed of
dacitic pumice sand and ashy clay. It is said that the uppermost
bed is the ejecta of Tarumae Volcano.

Alluvium : The alluvial deposits consist -of sand and gravel,
and develop along rivers and coast.

5. Geologic structure

The Cretaceous and Tertiary strata in this area suffered
striking tectonic movement in late Tertiary, and were deformed
by the lateral pressure directing from the east. Two sets of
anticline and syncline and a few main faults originated in this
movement. Trends of the folding axes are generally N-S in the
eastern part, and NW-SE in the southeastern part. All main
strike faults derived from folding are reversed faults.

6. Economic geology

Petroleum : This sheet map area is situated at the eastern
margin of the Yufutsu oil field, and oil-bearing beds develop
widely. Oil seepages are found frequently along anticlinal axes.
The strata which is rich in the oil seepage are the Hakobuchi
group, the upper part of the Sakae formation, the middle and



upper parts of the Abetsu formation, the middle part of the Nibu-
tani formation, and the lower part of the Nina formation.

Coal: Coal seams are found in the Hakobuchi group and the
lowest part of the Sakae formation. They are thin in thickness,
and have many parting of coaly shale and silstone. It is scarcely
possible to work them in large scale.
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