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PTERIDOPHYTA
Equisetaceae
Equistum sp.
FILICALES
Osmundacea
Osmunda sp.

Gleicheniaceae

Cf. Gleichenia sp.

Fasciatisporites divergens SATO sp. nov.
Cytheaceae or Dicksoniaceae

Schizaeaceae
Appendicisporites subriconnitatus SATO sp. nov.

Polupodiaceae
Lavigato. sporites spp.

Incertae Sedis
Deltoidospora enbetsuensis SATO sp. nov.
Other genera

GYMNOSPERMAE
Cycakaceae or Ginkogoaceae
Cycas sp. or Ginkgo sp.
Macrozamia? hakobuchinenses SATO sp. nov.
CONIFFERAE
Podocarpaceae
Podocarpus ezoensis SATO sp. nov.
Dacrydiun? transiens SATO sp. nov.

Pinaceae
Picea sp.
Pinus spp.

Taxodiaceae

ANGIOSPERMAE
Salicaceae
Salix sp.

Betulaceae .
Alnus sp.
Betula sp.
Car pinus sp.
Fagaceae
Quercus sp.
Quercus (or Castnea) sp.
Juglandaceae
Engelharditia sp.
Cf. Sapotaceae
Typhaceae
Liliaceae
INCETAE SEDIS
Agquila pollenites hakobuchiensis SATO sp. nov.
A quadrilobus ROUSH
A sp.

(VA : very abundant, A: abundant, C: common, R : rare)
A : coal (45cm) v, N
B : coal (30cm) A<y, ~NJ]|

(&2 R D

Locality
A B
R R
R R
R R
A C
R R
A C
A VA
VA C
R R
R R
R R
R R
R R
R R
R R
A A
R R
R R
C C
R R
R R
C A
R
R R
R
R R
R R
R R
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C. Jjaponica ASANO
Eggerella matsunoi n. sp.

Haplophragmoides nishikizawensis n. sp.
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H. hatae n, sp.
Martinottiella communis (d’ORBIGNY) VA
Nodosaria sp. R
Nonion pompilioides (FICHTEL and MOLL) R
Rotalia cf, yubariensis ASANO C
Spirosigmoilinella compressa MATSUNAGA A
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(VA: very abundant, A: abundant, C: common, : rare)
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VW, ZOZ EEEFHEHERETORIRIC L s b0 L BRSNS,

AJEIE, /NMUPNER - 24 (1960) OBOARIEIZH ST 5,

I. 3. 2 & F 5 =

AJENE, AT I FHIE O S A i D R o m Y B (I FekE, 1930) , Il
HLAR O T, A AE (LA, 1918) &t Sn/HidTh o, HINTIE, BBRITT R
—ARFEFE RS ZOHGR O R R LSRR ERRBIZ A LT D, FALOZERIE & IR
EEERICH D

ABIXRTIR OBEIESE b 5V ME A BEMT OB 28 & & & b ICHRIIIRIEH O3 LW LRI A
U7 R HEREY ©, Ao P THoR 6,000m LU EICHET D2 03B D,

AREOERIL, BEEICIECE VIBIICE 2R CaRs KOVRE AR, RK&ICIREICKDS
IR R EN B0, e BTSSR, B LTHABLOREOAREN SRS, 2
AUH DR R HER ) 0137, FERICITEYE S & 2 WX PHE orb i o5 i (Slamping ball)
WIS IO vy 7 (Slamping sheel) 72 & & MR E B ENDELHERME N LD WE T 5
na.,

BTN O ARG H—TFHE O LT DMk, & <2 R R T L JE#EL T
WD, BESOENT, M LHMBET, BERBCE - WIS - RBoE - T — b - JERE -
DIk « A - WHIZILE R 82 B LTS, ZOENENTERERARLY 7 2L AB D
BEMORE - WWEREEGEATND, ZRHDH b EITRAMBCAE N E L, Ak Rar
HWOCW D, BEOKRE S THAL S HI0emIZET 2 b O L TR~ H 52, 30ecmil FIZET 5
HOITENTH D,

W, BEEN O LRI ER A 2T b0 LG L ABT b0 LN b5, HIFEEIC
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Bk & R L, RLEEIIHYEDHLRIY H—h— L BAT LR S IR ABEma AT 2500 b 5, %ET
HIKGE B LPRIZRWD LABR CEAAZ ST HONE L, BEI bR ImNATH S, 7728, i
5D ) HIERETRT S OOPIIREDRNRVEFENTND 2 LBH D, EICIE, AL
EByobol, MmuED LEICESEET D HDENH Y, #iFIL2~5em OFCRE 2L, %HHF
(F, —RICHRTH 2, BEMRETHIR TR, ARG HIC3~BRL DB 7 oLk e BRI S A5 56
ELTHEY, 256135 10km (Zhiz> GBI SiLh o & b KWEE L 2> TV D28, AHbE
HALF T T, FER DS <, EINIARRAFIE + 5 L v v VI ERO—EHTHh T
TR DAL T &, AR A T o0 SUEF g 00 JEJE A~ 5 #995m FALICALE S 2 & Dl
JEX 26m THY, F2530cmOERK IR S, 120cm ORI AR E, 10cm O HIPRAEE
ZREEIR S, 100cm DRATVEEIR SN B 72> T D, Z OEEREEIEZ OJg i b AR O T3l
MYUT D60 LEbN5, vy VI LRO S OESK L5m ORABEIKE THh D, Wihbil
EPEICZ Ly, A A 51844 CCyclammina spp. & 7z (XMakiyama chitanii (MAKIYAMA)
VRO HNDFNEADENT, Z<ENTHD, Uy VI ERHISROBEERDE I kAo
e 2 B L& b - 72,

TEERRR (1958) 1F, AJFEFE AT O EFHEIE B HHE6R O K O ALk a A S LT
W,

wek  WIHEEHA LA

(hHEERER, 1959)
Ammobaculites agglutinance d’ORBIGNY F
Ammodiscus incertus ’ORBIGNY
Cyclammina incisa (STRCHE)
C. japonica ASANO
C. orbicularia BRADY
C. pusilla BRADY
C. ezoensis ASANO
Dentalina subsoluta (CUSHMAN)
Haplophragmoides subglobosum (Sars)
Martinottiella communis d’ORBIGNY
M, cf. nodulosa (I’ORBIGNY)
M. sp.

(A: abundant, C: common, R: rare, F: few)

TWwoaM®EE 0N W

AJE D JE )R Wi IZ &> TEIlr &4, FEONTTERVAY, HERHIE T1,500mz B 2 5,

0. 3.3 ® % Jg
AT, ZH (1961) 1T X 5 MBEYIHIKIR IS O S8 X OB JE o Ik ER I 24 72
, FEREOMENE IS SN D, BRI, B AR OB R AT Th 5, AT,
BERIEA O W, B AR & OA RS —F 85— 8 SR T 5,
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KIG & TG 2 ORI, PR LB RES Th B, b OBIRIE, Ay =~ Tift
B THE & B L, o Gl i P RUE T i b I SRS 4 Bl > C BB L L
L THEER OB AT T %, ZOL 51T, FHEAEERBIC L - CHH SR TG
Z LU, WO OB T b BT o T (IS E OSERIRLRIE SR |
FEPY CRCEF) 0 OOMBERTIC HAEEE) % o 72 50 ORSRBIBRA b > 72 = & 135 57T 5,

- ®

BRE2T 3
BERE

[ B HBALES & ANERLENE®ESZ (BL
KBS ~ S8 E
R AP AR A > TV OFEH (U v VIR

FEHIE T, TALE Y, KINEEETATE - THREE - aE - LEIREE 048 IC Xy S
B, KBRS L PRSI B TR S L 725 O TRARTE AR,
RILEEDERE

AEIEIE, WO A /29 b O THIRIZ L > THvR Y DESOELRH Y, L LTH
POAT 22 1L DTGB A D KIS & 2 WITEKE DS 0 678 5,
KPS 2 A T B I R & L TR3~20em D JK o~ 5 R €6 % 523 2 80 70 4 PO 22 1L s
T, ERTHARIEBEERD,

A BA R IE TR L2 B R o h R A, Wik A~ Ao NS atticE AN
UREB LA A MME) , Dkt LIoA B KODBOREROBRNGRY, AREET
T AR ETH D,

BB S, B A~THRRK B ORI S T, B - BAH D WIETF v — b« KiloE 72
EONEEEELTND, L ZAICL > TRBHEOBERALND,

KAEEORBIZIE, FERD L IRy 2a~JIRETS - & H/E<180mIZET 528, ikl
HCIEE<, 10870 LEMTH D,

BiEERE
AL, MEES EWEREEE L OEENLRY, Wb HBEEEREEFEND O TH

13) ZOMNFHETORESOERICONT, KMBLIE (1954) %, DEE GEAHIE) 1%, AEROBERICH
Mo THALLTHEY, F7z, HIHSHIGEHA RO E2 D, B4 - PRI MUK 5 %4 5 HEN R 18T o HE
1, RE—9) 20T S AEROMEBICH A > THAE (Overlap) L, HENFEHEIZ 22 > TIE U Clj il 4
KRBEbLNIZ DT, FLWERARES LIXBZ AN &, RL Tz,

TE4) T OHIKOERITZRE (1961) NEEINE L LIS HIC Y722 b O THHIRICREL T D,
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D, HHEAL, WKOZ2L, BEEPOBTRO O L, RROBER LD LBH D, BRI
LT b OB L0, RECHRY EEET L, MUk L CHREEIR (U2 CAEGRIR O
BREALL20ER#ME LT D, WHEIREL, WRE~KEEZZL, WET, L LA
W& 5,

AEPITIE, MBS 2 WIEFEMIEOIRIKE HBL A 2372 0 AL T\ D, K& S1E50cmi4t
DHDPET, EEIE2MIKLELDbH D, ZDED, FITEemDEEIKE T KU A
s OEEE > TV D,

RIFOFEL, 110~170mTH 5,

TR EAAE, AU GRS BAF T, W (AR B — TR T
<, WHEIEEH D WIEWEIEN EEEZR L TN D,

B s B

AJEE, RO~ A Y 5 LU A i~ R a5 20 B 72 B T —IRICERIKE T,
AR E RS HEATVS, LIXFLIE, FHICREEZ RTEHT b H 5,

CORETEE, REFE ORI L, T 10kmIZ bz o T RIFICHEEL, B
JEOHE ERWEE LD, UL, FERO K S I, TEMHBICE 22 REL TV 5,

AJE ORI RKE0MTH 2.,

£ &R 5B

AKEDL, WOWAIHEEESZ FHRETHHLOT, HEOREIT THIEAEOLDOIZBIA M, T
VRS B I TR BCR O R AR EE 0,

AAEE L, ACHGRHR TR & <, RIE = SIREET400mE 5 23, BT~ L, AR
PP RO HEITILO T 2NIEIOME 72 ¥, E BT FHUK TITEBIRE & 72> T b (BE5K
BH) . 20X RBEOEE, HEOE— EALEE & OWZER—IC L D b 0T, HEHH
Il & PEEHIG T, 23 D HEREREEIC OB o T2 2 E D b b,

Ik o FEESE R T B b A Z0E T 5, ALfBds L O CIX B kA iz Zaun,

K HFET 2 BALAIEETRIOR T,

ZDIED, #HiTMakiyama chitanii MAKIYAMAZ EET 21/ A fLH, HlEOBEEH 5 W
s, AR EnEER TV D,

AL OW T EHERES (1958) 1285 LHE8RDOLEBY TH D,



TR REFEREH AR
KUBEDEE
Patinopecten yessoensis (JAY)

Ostrea

sp.

Macoma cf, calcarea (GMELIN)

TR

Acila (s. s.) sp.
Portlandia thraciae formis (STORER)

Nuculana (s. s.) sp.

Venericardia sp.

Conchocele bisecta (CONRAD)
Serripes fujinensis (YOKOYAMA)
S. laperousii (DESHAYES)
Macoma optiva (YOKOYAMA)

M. cf,

calcarea (CMELIN)

Mya cuneiformis (BOHN)

Mya sp.

Turritella sp.

Natica

sp.

' Neptunea eos (KURODA)

woE JE

Neptunea sp,

Natica
EEIeE R

Sp.

Acila sp,
Yoldia sp.
Macoma optiva (YOKOYAMA)

8%

B
Clavulina sp.

Cyclammina sp

AP E A AL Ak
CREIZGRIE, 1958)

C. japonica ASANO -+roveerereririniiiieiiminiieirenanans
C. pusilla BRADY - ttoerrrermeiiiniiiiiiieniiienii i
Dentalina inflexe REUSS: +« teeverermrrrironrereeriiininnnnins
Globigerina bulloides A’ORBIGNY trererrrerneerernuaeennne

Haplophragmoides trullissatum (BRADY) crecrveeeeeeens
Martinottilla communis d’ORBIGNY  +evereverevnennnnnns

17



18

CRREERE, NEOR, +ZHROR)

Cyclammina japonica ASANO:«wvrerreeiarsrenriisniiiiins C
C. orbicularis BRADY servreerersinveuiuiiiiiniaiii. C
Dentalina subsoluta (CUSHMAN) +orerreemsrrmnasssnencenns R
Eponides karsteni (REUSS) .................................... F
Haplophragmoides subglobosum (SARS) rereesrereeneeesss C
Martinottiella communis (A’ORBIGNY) revceereerenenes C
M. of. nodulosa (Q’ORBIGNY) wreerereerererarmnaanineenns E
M. brabyana tarukiensis ASANO . F
Uvigerina of. bifurcata ’ORBIGNY «rreeemrreeecncnies F
U. akitaensis ASANQ:-rrceerererarerirmmmiseriiittsinaeea R
(& W)
Cyclammina japonica ASANO-«wveveee-es e
Eponides karsteni (REUSS) cooreerrrrreeeeciiinie.

Martinottiella communis (d’ORBIGNY)

(C: common, R: rare, F: fow)

I. 3. 4 = 5 J=
AJE IS ZE T (1928) 12 & - Thidh S, AT (1932) 10 & » CHER S - EmilE

Y32 DT, WNOENIIARAEERM L T 5,

I T B AR B S X OB R, AR — T R R R IR < Al LT D,
TREOREE L ITEASERE L, 2o, BEMRICHD, LZA-> T, SHRICE>TRHIIL TS
BLEERS ISRV T, M BICER D LB R 69 L b Al —RF i Z2 s L Tuhieuy,

KJEOERZ 709 ERIL, FRQHIROEREZ G0V MEREN DD, —BIC T IS
Thby, EMTIERETOROBARBLOAFEZHATWD, SHIT, AEPIIE, ££50cem
WAL, & EIiE, 2mic b ET D RIKEMB A Z ATV D, v MEREIZEUET 5 LiREaD
LT EET LY, T LIRKABEREL, EDOD TR RIOEZRHELELTND
AEFBETHDO L D R REREEVT D2 & bbb D13, £ OBERmITFE I B 7R Bk % 72
LT3,

A5 ORAULA DFEHNT & Do Th i<, @RHDIAR T v bMahaSLlinthia sp.
X UM s o4, HHLF 25 Linthia sp., Spisula sp., Conchocele bisecta (CoNrRAD), J&FEA
PIOBEH AR LTz, B, ALRREbEENTEY, FAMMEAICO VTR, EHERE
(1958) |2 & » THIRITFRT L OBWE STV D,

KRG OREIEIERTR D X DI AR S, EMIITRE LA, @R IARR TRk TR
1,000m, /LR = A O Ja Bl [ ARHES T 500m, B 5213 THI600m T & 2

AR PR AL H 32 38\ ) C ¥ Gray Shale” & Wb TR Y, SRAHT ORI ICERT 5 b
DTH D,



FTR ERE oSk v MEEE O GEBIINTT)

woFk  mlEiE A L bR
(LHEEKRES, 1958)
1|2 f 345 { 6
Bulimina pyrula QPORBIGN Y +rrevereenrrreeriinenreeiins I R C | F R F
\ ! I
| [
Dentalina subsoluta (CUSHMAN) «revvererrerecnneein R ’
Elphidium fax barnarense NICOL::weecoveeiniininn. R R g
Uvigerina akitaensis ASANO -crecierreiinnriineniiinn, F c C F
|
U. bifurcata A’ORBIGNY +-eccveerrreeeruinnminnnaiiinnns C C R
U. wyabei ASANO «ovevvererennmiiiiariiiineeieaiaiiaeeanans F
DBEER 2 vyvy 3 HEN 4 =w IR 5 KEHF 6 &

19
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I.3 5 %  J&

AR, ELAE (1914) ([ZXk o> Tk S b0, Tt o Bt ch s, mN
TR AR IS KON Bl— RSN D EE LI 504 LD, Lo ilE & (TS
BIRIZH Y, —MRITHIRIID S & 2 D800 %2 FIRE LTWD, i, ZO8 L R HMKEREND
EAZIZ AT CAcilagottschel  (BoHm) 7 & OfiEfrtt 2 fer 325 B a3 Bl %,

KREE, FL U THERO~HERIKQIIR OB ERIDE 2 57220, T ClT g ©
By, EEE, HEOWETH D,

LA 7> HRIBOMOD &\ IR, AREANTE B TR, U7z 2ov s TE 2 ek 2y, kg
AR LTV L2, TEIIHE TS OME 2 KA THND E 25055, FHOWETIZIE
MRy 2 RN D B HOYPIZ T T, JEE12~15ecmd A EE RS % 28 L T\ 5 ($8K %
W) o Ao EE, I LU0 X 5 IHIEL 2 iihiidis & s - Jes ofE & 0B g
MH7RY, & XIT35emllN O iR fiE A e,

AREPD6IE, B{baaZET 5, & <ICHEEA H50~100mficZ <, © 7 2T A JIAR
X OuRBII Fits» 5, Fortipecten takahashii (Yokovama) 72 F, H10RIRT H O MR
bz,

AAIBEFIEHLIRDO X D 22 b OPEM Lz, Z01Fh, HREKRE (1958) 12 & - T2
RIREND bORHE S TND,

KlgobaEmiES, T Clik~7= LB, HibA TidFortipecten takahashii (YokovamA)
H BV, Acila gottschei (BoHm) %, & 724 L H{kA7 1% Cribroelphidium ezoensis AsaNo72
ExREL, SO bt Eg T 5,

AEORBEIL, a AR CT600~700m, B AT CIE400mTH D,

A, B S ERE T D,

%8 X BEEOBLIHRLAD
tIFAET T AEERSE by 2l



O T BEEHEREE

PS: BYEIRDE . . .
SS : Mk }%%N% G B )

H10%  BAEEM B en

(€73 I (R )]

| £10KC X 5K % |

A B ¢
Acila gottschei (BOHM) O ’ O
Solamen sp. O
Mytilus sp. (cf. graynuo DUNKER) O O
Fortipecten cf, takahashii (YOKOYAMA) O
Pecten sp. O
Clinocardium fastosum (YOKOYAMA) O
Compsomyazx O O
Macoma calcarea (GMELIN) O O
Mya coneiformis (BOHM ) O
Margarites ?  sp. O
Alvania sp. O ?
Turritella saishuensis YOKOYAMA O O
Tectonatica sp. (cf. hirasei PILSBRY) O
Buccinum sp. (cf, rossicun DALL) @)

21
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FEAMATR <

e
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1
|

g

Tl

——ye [l
NStk
§
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! N
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$ 2o 23§ 8
G 3 8 & o
2 c, Sy ESEES
s Y S8 QB“@GQ%
DN X3S - 53838 3
v 3 = AL § S 8
> ¢ 8§ 38 4
§ o~ ~ & SN S§ IS}
¥ 5 588 Sv¥ 8¢ §X8
S8 % B EYP @il s § 3
[N Iy “ 3 Q
Iy ¢ €38 ®y S XX

0K R IAGRIZ 317 D BEE O BALARE R (RS 35 K b

i1k g LA AL b A
CHETE @ 7 0 B )
(fm=vyral)
Buccella frigida (CUSHMAN)
Cassidulina yabei ASANO and NAKAMURA
Cibicides iobatulus (WALKER and JACOB)
Elphidium cf. abvenum (CUSHMAN)
E. clavatum CUSHMAN
E. cf. frigidum CUSHMAN
E. yabei ASANO
Fissurina semimarginata (REUSS)
Globigerina bulloides d’ORBIGNY
G. sp.
Globulina sp.
Lagena semilineata WHITE

oORwaowWOoOOorE >N E P> P

Nonion labradoricum (DAWSON)
(+REHIT)
Buliminella elegantissima (d’ORBIGNY)

sl

Oolina sp.

w

Pullenia salisburyi R. E, and K. C, STEWART R

B A adundant, C:common, R :rare,

I8}

=

)



w123k B oA g oE oA L koA
(L mRERLE, 1958)

(RE=+BOREBME TH)

Cibicides haidingeri (A’ORBIGNY) s eeeereevasineneennnnnn, c
C. refulgens (MONFOTL) «vveeersrmeeinieraniiieniiiiannes, R
Cribroelphidium ezoensis ASANO +eveveriarinneniiiiaienn, R
Discorbis opercularis (A’ORBIGNY) rerreeeeeeeeunannneine C
Elphidium kusiroensis ASANO «reeverimiiniriniviinnnnninn, C
E. fax barbarense NICOL -reorreeversviroiieniiiioinnennis. C
E. subgranulosum ASANO «cceeerriiiviininiainnirnnaariaenn

Eponides frigidus (CUSHMAN):ovreereee .
Quinqueloculina vulgaris (’ORBIGNY)

A:abundant, C:common, R:rare

CEMNEBMETH

Angulogerina angulosa WILLIAMSON

Cassidulina japonica ASANO and NAKAMURA

C. kasiwazakiensis HUSEZIMA and MARUHASI

Cibicides haidingeri d’ORBIGNY

Cribroel phium ezoensis ASANO

Elphidium subgranulosum ASANO c

Eponides karsteni (REUSS) F

E. procerus (BRADY) R

Globigerina bulloides d’ORBIGNY

Nonion pompilioides (FICHTEL and MOLL)

Pullenia apertula CUSHMAN F

Uvigerina bifurcata ’ORBIGNY

W-E 5l s omER E-i& Al o RE
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0.3 6 # 3 J&

KB, PEOAE (1918) ICk o Tag Shizb 0T, B 3ksh L S5 o W BT 35 )1 BT
Do BTN ZAcE O s LEE CEBIMAR ORI IS IR AT LTV D, ZOED,
TERAHTIZ b/ IRIZ 340 LT D, TALOBHE LIS E TR L TR Y, ZORMRIIRES
THDHN, BIDIZo T M & OMEEITRD b,

TN—RIEICN T2 D IRASE T, B1IRO X5 I S0 T RS T Sh D, ABIT
HPORPILTIHHTE L, bbb, THIWERE, s, BhEkloeaonE,
RERIEAE T E A S DS TE Th D,

TEB : JEIED S RIBOMO H VT, BREE OMEVESS &, BUEELZ Rl ~ AL OBV O BT
MO D, EEMOBEE, FE& U THYEEOEI~5emD BN 72 503, /R O AR
A OB I CIE, PO SR L72ANA R A IS,  “HEES oMz
LEEATND, 20 EOLTAE <, BibA % ENICET 2 IKEM~ PR OWE TH 5,
JE S EHIIRIC & o> T S22 D DRI 11I0m®D

HRER KA D D < RHEBLZ O IR O M~ oRiib A GBHEIE Si31~5m) &, fElemi
HNOTHEROMEEEE S, BthE 2T 58s (ES10cm~2m) , JKEWERE (7S 10cm~
am) L DHEJENSRY, 30emEL FOHR 2 B A TWD, B SIFI50mELN ThH D,

LB REEORE - BUE - K TR EORHAARAE T, MR T LTS, Ei, &2
AL o THERBREZRA L TWD, ZOBEORMIE “WHES” OWMEREEND, E
SiE100mLl ECThH D, HALAIE FE oA 5, 3 A CAcila sp., Macoma sp. %7 L
7T E R,

FEEE LT~ PHBE

AL BAE & ERIRE L oS GF)I—RIICE 2 IRFFT)
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P
BB R THE
1 EBBOANLLULE, “BEEE OBNAEL)

| R R T A~ PR
s (RS L)

=l f - BREE (R2OEEKD)
S % (350m)

~ = R
*t S| SRR B
&

12 JEN— RIS 36 1T 2 B e L g K OVERIRG T O ARk

m 4 % MW %
AU AT 2 EURE, BIIE, BEHERE, BEblOmMEEE»SR->TnD,

o. 4 1 @ ) JE

WIEIE, AR TER (1936) ASAEWEE SRR PR HE)IAHE (HENBREIFE B0 20km) %
B e LT BB T 5, AHEIENICB W CHESRAB, BEHERBICEDLS b
OF, BIBIZHLT 5 2 L1075, AR EH OV FRORBEC S 7= 57038 52T
ERVR, BELLEHMOHEHIRT 56D THS I,

ARG L5, FIETRIROREE P)IFIR T, ERARORAROEIIZ AT 5 b 0,
BIOMRIC > THT 2 b0 LITyT b s,

R, REREOBE -1 - Kt bR5, RSB TRBALER TV, & EITRRD
HE A e, BT SN IS OFEY - B KR DR B, BT L v Bl
S, Ut IR OB EH DA RS,
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BEL, WEE TR~ HRTICBEEIC AT 5, ZEKETH D, P nicEmGIcM
LTWo ko5 ThHhd, & LTRERMDW « KilinbRd,

0. 4. 2 BrYiefEE
B EHERUE IS, YRR IS b7 > T BUF AR R A R 2B OMEREE T (AT - ) &,
FL U TEmBIFEIC R BB (B - DIf) %729 HEREE & B IEET 5.
INOFBEEZFRT HBEERORSIE, BANCE s TELVRARLNPROLBY THS,
A (t) V% 30~50m

B (t2) 30~40~60m
Cifi (ts) 5~15m
D (ta) 5~10~20m

AEREHERE ()

ARBE FLIfIlE, 5 M3 O W 30~50m D L & AL L, IZITIN IR Dz > THEL T
Do —HRIIIMAOB T L0 BINT A TV D, Z 0B L IE R J7 A ORI HitE o> 2B A e L il o
THHLDOTHD,

HEREIL, @R S4mNA T, FTENLIEI2~3mO#ERE, Kimoi, ImAs O E
UKL 5725, wEILIE O CITEEENEL, & &Im LIk SE A6 H D,

BEBREHERE ()

ARBCILE, SR EFE B L CHET 2 b 0T, N TilEilIlodbRIc A b D,
IR C R A LB R 2> & 30mEL Db AR TS, FHHIE CIE20mBL R & 7 b
HEFREM DJE S (23~5mC, - - v haEE L, b 2Ick Ladkis, BEiE2~3m
DIFEET, FEIRHEMRT 5, BUTEFERI~7cmT, HFHIEOBESE > 6 Bk U i WIS JE
W OLZINIERB L OCMEE SR ENBLREDTH D,

CHREHERE (b

ARB T, MEFHURO 1ML T OVHE 2T L, HETREFTH D,

K OHEREIE, BT ADE OB HER) & 0 bk R £ <, L IHiTERNIES, TR
BELIFEELTND,

DEBREHERE (t)

AREB I, T UOENIRBICIE L, ZORMIMRE CELTWD, Z0Eh, ¥
YRR TI OB EICHY T 5500, Wit 5, BrmRRiE BHitEs CBUA G fi 2> £ 10m2
Lo@EERT, PR CEEMELF &5, malir ol 5 <, afibCmssL Tnod
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0, ZORERIZHL TR,
HERIIE, JEE3MELTC, B - BB IO L6725,

I. 4. 3 w i

id, R~ E ORI T, ITHICEITL T4~BRFEEL TV D, EDOFSIT4
~5mC, MRIEHAEL0~20MT, ZDOHWIZICHW RN A 5D, —RICK K A~ K % &

T B HRIRD 72 LHIRE S B 72 > T D,

0. 4. 4 i & M

B, AT O FHER R X OSBRI 0 H 5.

HIEIZBUTR 2T 5 b DT, FIIZWITIFEL, EmHIFETH - & IR FEL T
%o HEREWITHD « B - Kt LONRRD B2 D, BN T ATHA T IR 2mic b & SRR E
e,

HHEIBIEOWRROEE LT 2 6O T, ZOEEE, HEWITIEE A STROBThH

0. 5 # & #% i

ARHIEE, HER GG & 22 3 IR F O BIRICALE L, B b el X2z ko Fim
Pz b o TR L TWD,

1 ZE R O MBI A LR SRR I Blbd, HYEAEEITEMECh 5, SR MIE IR, ARG
BT HEESR & ARSI R EENC K o THR D EEEL L TV D23, T T TRER e & =
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GEOLOGY

OF THE

EMBETSU DISTRICT

By
Mitsuo HATA & Konroku TSUSHIMA

(Written in 1968)

(Abstract)

GEOLOGY

The mapped area belongs to the Tempoku district in the northern Hokkaido.
The sedimentary rocks of which the geological age ranges from Upper Cretaceous
to Recent, constitute this area. The stratigraphical sequence of these sedimentary
rocks is shown in the following table.

CRETACEOUS

The Cretaceous groups are only distributed in the eastern small part of this
area and belong to the Upper Y ezo group and the Hakobuchi group.

Upper Yezo group

Nishichirashinai formation
The Nishichirashinai formation is composed of massive and dark gray mud-
stone. The thickness of this formation is over 200m in the area. In this formation,



2 Table 1

Geological age Stratigraphy
Alluvial deposits
Recent
Sand dune
Quaternary e
Terrace deposits
Pleistocene e A A S i
Numakawa formation
Sarabetsu formation
Pliocene
Yachi formation
Embetsu formation
Upper mudstone bed
Sandstone bed
N Higashino formation ¢ [ower mudstone bed
€0 .
gene Volcanic conglomerate and
sandstone bed
Miocene
Kotambetsu formation
{ Mudstone bed
Chikubetsu formation
Sandstone bed
Hetonaian Hakobuchi group
[
Cretaceous Q Osoushinai formation
O a
| > 2( Omagari formation
-
O
Urakawan o Nishichirashinai formation
o]

the marine fossil israre, except for Acila sp.

Omagari formation

The Omagari formation is composed of sandstone and sandy mudstone. Its
thickness is about 120m. It contains Ammonite and Inoceramus etc. Such as
Gaudryceras sp., Hauericeras (Gardericeras) angustum(YABE), Polyptychoceras
haradanum (YokovyAMA), Subptychoceras cf. yubarense(YABE), Inoceramus cf.
japonicus NAGAO & MATSUMOTO and Acila sp.

Osoushinai formation

The Osoushinai formation is mainly composed of massive and dark gray
mudstone, intercalated with sandstone and thin tuff. Its thickness is about 400m



in the mapped area. This formation yields well-preserved Ammonite and Inocer-

amus etc. Such as Gaudryceras sp., Neopuzosia cf. ishikawai(JimBO), Inocer-
amus schmidti (MICHAEL), Acila (Truncacila) hokkaidoensis (NAGAO).

Hakobuchi group

It is believed that the Hakobuchi group overlies the above-mentioned Osou-
shinai formation with unconformity, but this direct relation is never seen in this
area. This formation consists chiefly of bad sorted sandstone and sandy mudstone.
The thickness is 100m. Ammonite is characterized by Metaplacenticeras subtilistr-
iatum(JimBO). This formation is tentatively assigned to Hetonaian in age.

NEOGENE

The Neogene series, overlying unconformably the above-mentioned Creta-
ceous groups, is distributed in the main part of the mapped area. It is divided
into six formations.

Chikubetsu formation

The Chikubetsu formation is divided into the sandstone bed in the lower
part and the mudstone bed in the upper part. The sandstone bed is composed of
massive and medium to fine-grained tuffaceous sandstone with basal conglomerate.
The marine fossils are represented by the Chikubetsu fauna. The mudstone bed is
mainly composed of massive, compact and tuffaceous mudstone.

K otambetsu formation

The Kotambetsu formation, covering unconformably the Chikubetsu forma-
tion, consists of thick alternation of sandstone, mudstone and conglomerate. It is
correlated with the Kawabata formation in the central Hokkaido, according to the
resemblance of the sedimentary facies.

Higashino formation

The Volcanic conglomerate and sandstone bed is in the basal part, and the
pebbles of the former are hornblende andesite and the latter is tuffaceous sand-
stone. The thickness of this bed 180m in maximum. Both of the Lower mudstone
bed and the Upper mudstone bed are called as "hard shale". The total thickness of
these beds is 570m in maximum. The Sandstone bed is composed of fine-grained
and tuffaceous sandstone. The thickness of this bed is 50m in maximum. This
bed is a nice key bed to subdivide this formation. The Higashino formation is
correlated with the Wakkanai formation at Soya in the Tempoku district by the
rock facies.

Embetsu formation

The Embetsu formation is mainly composed of greenish gray, tuffaceous
and diatomaceous siltstone without stratification. The thickness of this formation
is from 500m to 600m. Marine molluscan fossil is rarely found.



Y uchi formation

The Yuchi formation, which succeeds conformably to the Embetsu forma-
tion, is mainly composed of soft, loose and fine to medium-grained sandstone.
The thickness is from 400m to 700m. The formation yields the Takikawa fauna
which is represented by the scallop fossil as Fortipecten takahashii (Y OkoYAMA).

Sarabetsu formation

The Sarabetsu formation rests unconformably on the Yuchi formation, and
is composed of loosely cemented conglomerate, sandstone and mudstone, interc-
alated frequently with lignite layer. The thickness is about 300m. The fossil mo-
Iluscs are contained.

QUATERNARY

The Numakawa formation covers the Neogene formations almost horizontally.
It is composed of gravel, sand and clay.

The Terrace deposits and the Alluvial deposits are found along coast and
the rivers. These deposits are composed of sand, gravel, clay and peat.

GEOLOGIC STRUCTURE

This area is located in the southern part of the Teshio oil field which forms
a folded structural zone on a larger scale. The main axis of this folding trends
nearly towards N-S. In the eastern district where the Cretaceous and the Lower
Neogene formations are distributed, the folds are steep, but in the western district
becomes gentle.

The main strike of faults are NNW-SSE direction and the thrust-faults are
abundant. Besides these, the faults with NEE-SWW direction, beinly at right
angles to the above-mentioned main fault, are in existence in this area.



WRMAE 7 B 26 B FORI
WEME 8 A 2 B B
T % & 1 B
o B W &

MRlE  ® e ES
FRIRT  EdEfEE Rkt

© 1969, Ceological Survey of Japan



FRET Y TFA MK

>
4

4
Py b2 PN
>

>
4 ©
N4

>4 S
>
>

|

KILEESE

WEE

KEZTE0REA REZTS0RT

A g a
ANWNP¥-SN
N A A
2D D oy
A A A
RN
A A D

s s Dy ;
A A A
ES et

71

vy

L

PHELE

RO

ZNTE

a

-\ N ) e
Ao A XUJH%‘%?S

& B4E





