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Rhabdammina sp.

R

Ammodiscus sp.

Haplophragmoides spp.

Cyclammina ezoensis ASANO

Cyclammina pacifica BECK

Cyclammina incisa (STACHE)

Cyclammina cf. incisa (STACHE)

Cyclammina cf. cancellata BRADY

Cyclammina sp.

Ammobaculites sp.

Egerella (?) sp.

Plectina poronaiensis ASANO

Plectina (?) sp.

Sigmoilina sp.

Trochammina sp.

Robulus sp.

Dentalina sp.

Nodosaria sp.

Lagena sp.

Guttulina sp.

Glandlina sp.

Nownion shimokinense ASANO

Elphidium yumotoense ASANO

Elphidium sp.

Plectofrodicularia gracilis SMITH

Plectofrondicularia sp.

Bulimina ezoensis YOKOYAMA

Bulimina yabei AsANO

Bulimina sp.

Bulimina (?) sp.

Gyroidina soldanii (’ORBIGNY)

Cassidulina margareta KARRER

Cassidulina globosa HAUTKEN

Cassidulina sp.

Planulina (?) sp.

C; Common, R; Rare, F; Few
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XOTEELEBbNE, TOBEFERIERBEROE Z TEIFINEH, CCTRT
PRIZEEH LTz, EARORN, FBOREF, UL ZORENE L CERIERZIMICE
VTERER S N B ERRE 2 2 HIc8 o
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2L U, BREEKE MRS E O HRIC I B TR QIR B, S BHE L E B2 5N 2488
ROHERBA LT3, COFREAEZED?SINEHT 5L, B> TIRE
ERIDTISHTRECEEINS,

WO LEBRE2RICRTEBD, TH2L EMAHERED LiglEeR LT 5, 30b5,
TEIZ U LSS - BEEVPE T 20E2EL L, ERIHEEEROEE»P S22,
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WEEL, RNEMBERROWR L2 THIET 3, BEO—HIE—RIEPE X ED
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L BRM— %vﬁ RO RFRN D @mmwugﬁ@ﬁmun&m MFTO KK CIELRE Lic BB S~
DO LB —HT bo BEBHRKC LoTRAL L & ORIRTAIELR £ Shic@E oo EROTF
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LS TV EO R T IC D BOR BN Vv TRICATET 21ICT &1 185, fiEDT
THROBRNEOREERBORELENSEHET 2HE0E{, TOEROREIEE»LIZ
I e S 75 B, Ls L Makiyama chitanii (MAKIYAMA) @ FHIC LD THZEOR
HEAHETDH B,

RO B 2 R EO TP EEOREED 57 30 m RO K IHEETRIT 2 IEMEH»E
L, CNRFEUHEAZILETH 5.

T TR

Bidh: AEE (BELAMLELIBEEBHLTWS, HREHELOCKEERS XU
FHRAEAEDBNRS), BE (FBLTHEBRRCRY, FLRMECERLZ A THS)
R FIAEMBEEEETET S0 2RCEEFTEL TS,

& 510 EAA 20 m QEURAREE OB I3 A RZIEDSRD 515,

HTFTIR
R MAEE (FHEER), ¥, H¥EELGR XORER, LS RORILUET A H
BEXRTWHWB,

FH: FIABCTHBHELTW%, REAMS BZER, #&iixE,
HWEINRTHBRIERFREEORIETH oA E LTHEKERGMOMERR, HH
ﬁl,A%Ltwmrh—&Bnéoit,m&$tﬁFH%@U%@#%5o

%m#% Fﬂﬁ;C$OTﬁﬂm OXINEH I ERERDEEEDO S DT, EOL
JEo Zhi3 A EOBED KIEATREIN TR 2 LON TR 325 TOKRICD
DTS D ERBRSTIG BESR SN R 580, & SIS T B 2 A
OFHELEOIIRICIZ)E S 2 m OBPERVCED B 5 C &, fLE IR Y 5RIINCR D TY R
T S+ E=HOMICRO EEOEERE L ST 25N 3 IFREHRT 255,
TR G LIS, Aol b Tk & 5 R EOME R L 5
b DTG £ 5 I &b P TREEES 5.

BIBICATS 5D EEE 00 2RO HEAER A ET 2 oE o _FEodl)y
EETH 2 BFEANTRILAOER TV, F78bhb, FORAFRIK B THEER, S 15~

16 m DR = &, Cardium sp., Mya (?) sp., Crepidula sp., Tateiwaia sp.,

FED A LLEBIRO 2 AFIHEL T BREEEE TH Y, WECEA L) LTRSS 50 Thbb, 3202 1R
DH DL, FFEOLOD LCREBEETCERSL D Thbo

) CoBHOEEMKRAIEEAME THS L ENTHHA, COEMRT ) OBROKIE, Fv —F, TEE
Y Wa, RBEOMBR MARTETTW .
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Turritella sp. EMEEN REFEEZSZTORZL. Lk L, ChohbET B0
DORFIHTIRABEZEEE S ORMELETE RO EBTHELEEIONE, ZOF
BALER B TR BICRBICHE BT 2 ¢ L RANCR~ISED TH 545 COWRE
T 2L RSB B i 281 © Makiyama chitanii (MAKIYAMA) PSESRAYICEEY S
3o

EARBEREMNOMPICEHRT 2V NV E——-C L TRONBBO LEOR FTHTHDOT
FEELEEEZ ST ie——D2 5, FIHE(LAEE UT Sigmoiling sp. (Few), Eponides
nipponicus (FuseEyiMA & MAruumasHT) (Rare), Ammodiscus sp. (Rare), Martinottiella
(?) sp. (Rare), Haplophragmoides sp. (Rare) SEFpskrli&il, hitEFELIo5N 5,
BELEMNOMEBICHMNT 28O LBREEE UTHFREBOMREIEN D155, WEEE
ek UTBIREEH0, BALEMR 55 BICEATY 3, Tic Yoldia sp., Macoma sp.
Trachia sp. FOREFRROEBEREEWLEAES, HLFEH, BIERITOREH
B ERETOFNILELBE SN RENE O T X Elphidium sp. & Nonion sp.
PRBHTEDT, HIEEE, k%ﬂﬁ@7734%§}0ﬁ%m%ﬁ®ﬁ®iﬁ(@
ﬁm)¢Kabbn5é@tf(ﬁ—@%@f&é&w@ﬂéo

Bl RoTEE, MRIASERTES B 3 I IRINIE Tl 48 O ik L3 B o A8
EHOREREE &L FERTRBESZDONE, CORBIFLIRKEEZEL, BUEE
WK AREAPE L, SRR 10 cm IGET 3 RILEMESA TN 3,
LCTRABOTREAHTE 30 LIRICOLTOBURROIDYSE L2, Bk
WOREVEDONIZNETADDHD, HbdT 2L, ENONIRESERE)?S 125
cEME, JIEOHREOTEROFLPICY DT 35D EHEF I N, TSSO REM
R

O _LEOWHERRE, BAOLE,» S RRTSTH 200 BT ERTFH =01
OHT, ABORGIREDTAICHLL 3 HASNDOEEZTAE T 216D 2 L ITHIREIKHE
WERD LR X5 SHREEYAESE L (B3R, Chrd Eo LEo #wHEBRIE
ST BA SN, AEHTONE, 77 x4 B hE.

24, RO D AN DD LB D KN H 2 0 13 T MO A HERIEE L
BEENTHI, EEOREBRIERMOEO LEOREEEEFA—~DOHDTHD,
WEOEFROIER SN, POWEEL WL FOMELE UTHEET 2 < L IIEHEED

1) Blphidium takinouense ASANC. n. sp. (M.S), REHOEMIT Y %,
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B3k WoLEKEWBIMLL

Anadara sp.

Ostrea gravitesta YOKOYAMA
Ostrea sp. (cf. gigas)
Fellaniella uste (Gourp)
Clinocardium shinjiense (YOKOYAMA)
Pitar sp.

Meretrix arugai OTUKA
Dosinia sp.

Cyclina japonica KAMADA
Mercenaria sp.

Spisula voyi GABB

Macoma nasuta (CONRAD)
Macoma incongrua (MARTENS)
Solen krusenstrel SCHRENCK

Mpya cf. japonica Jay

Cerithidea cf. ishikariensis YOKOYAMA
Certhium meisense (MAKIYAMA)

Tateiwaia cf. tateiwai (MAKIYAMA)

mmmﬂ%ﬁ&@,mﬁ@ﬁﬂmé%mﬁ%~kbfr@lMtLtom&bL;v IZHE
HRBEHIC I > TR O L & AR & 2 ol d 2 R & 72 D 7o BT O A RS T 13 R
DREBH Y, POTHNERMENE TERF T ECENBTERBLOLEST, HIE, BHHES
71'%@1&75%??\@()_\’66[2‘0?)‘ 5 AJE DILE D A G AL O IR O R A i i 5 AT
BepE A D BB T ORI METIRIC Bl 155 500,
I.3.2 il 3% Jg

NI S F s (1921) 10 X b dei & o B IR BCEBICIE < A7

Us BCRISIRE D & Z 3R+ I GEIic B 2, Z3RIINCIR S —EOHEHILB LT X

FEL  AREE AR R A, FEEL RBRERCE LT3 (L0584 B AMBSEABL )

FE2) LU, FL3EUE B IFT LI R %F & 0 RiEh 2 RNEET BRI LT 2 LB i mbh T
%a u”J{bEE’JJWJﬁ:i//Vba#Bf%B*L b DOTH Y, WBIEER WRFOBERNED REAE R L D Lo
JHEORM L EET B Z LA fub:hfvzn’—*ﬁ KLIEIB OO #rh D(LER W O BV ETH 5o 4
FHDRBDERFNLXETOWS 2R LB T Einv,
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EIX &%M?ébﬁmﬂkkﬁbm LB o BRI
RBZEINS, FINZEO LWE, TEORICET Z3BEHTHOT, COZFHREY THL
BOEXIC LT 250 m 9352410 LT 3, CDIiEh, NiFHISOBEFEEE L O

BT b A1 5.
TR JIREZEO LS OB E IS 205 TOHRRILBNESICHETE
5. —HERRELIE T ARG ANEET 5 0 & bFRSNE. 58 —BOARIE
STEIC ISR 5 & SR Tt KB FHRKLIEYES E SOME - B2
OEREHE D, B KLUPEEE 2 50 LE & RENTS .

ABEEE LTS, B8 BEORREN DR, SRR RS
<o ORI, FCHT < I TR0 B S 4 < 120 BT S bHIT 5.
BRI KO R DI STl B e € € ICATE 3 JIIE ISR
B EOREFHHORRERAL, Wi - EORUSTRS XUBMBCHT D, Wik
R, T . SRR TIEES 3 L BRI E B I B R R b 75 b

AL 12 4 RO IR B EFREEIE (Ki~Ko) ZHE LT 3,

HD zo—AMCH L THREE L W AREAV S RERATTEREATE. EIfTORE RV LIRAESSE
BrRkE, DEREELED LICELICKROMER OBENER S, IHLRATLALHERIL, BEIL BT
BWHED LICROREROMENIRE B,
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K& AHBE, THREEESD S REESISEMN S0, hifd bbb, Ke b B
Ki 0 E400m 3 TOMIIBELS DL OHEML, WEENb DL IRET S, &5
1T B4 200 m SHERREE B KU BICES, & ERIEIHEE 0D OHE-REOHRANEE
»57E0, BHEERCELLTL 380086 5.

EREE UCRAOKEEHED 515 2 S T IBOME I RIER BRSPS VEETH
3o DKW ER, PHOMENEDLELAEL, AHRCETI2HDOBRENEH, —
BRICFIARD b Db DL BE L, TR IV LB TR—PRITHR TS 2, HEBOEE
KHFELLENDH D, AR, S L TEICE D,
| EEEIREREEOR THICH DT, TAUCHET 2R & OEE IR THE BT
ST %39 (BB 4ANESE) . BAER TS LA ICH D TIRZICHEDO R 23 U, IR
CHBEEBILLTE 5. AFOMEICRBOREN—EANEL 5 L0, EERERT LN
OPHIBEIRERD BN LUK B EEODE, BEOBS 313 E0%
J L7 BRE S D 2 AT 5o MBI RROBRYIC XOTBR SN TR D, Bic
ciﬁ%ﬁ:gcﬁ%ﬁi%ﬁﬁj‘ AREEORERYE (conglomeratic mudstone & 2 >3 tilloid) &
1WBHOHDH B,

WiEid, LROMED EMICHDT, BELPOWIFTsE0E, BELERE L TRERE
DOHNILHBdDEMNH B, AHEZHIRER L, BRI E» S vV FEERD, &K
W EEROR FNOREICHAL LT 5, > TRERBEENBE»S v v T B E
FTTHOT, MR TIRPCER BRI O i W Ic g i Big s h 5. EJEd
O EEEERRP S PR TH DT, MPLIEIIC XD TIIRE BT 2HENE L JES
F—ii i em 25 10 Hem, B3 10em Lis5,

RARWELEBET 20D HEBED LHICESRET 250 L08H 5, —RIHET
BIRErOHEEXKEEET 5,

HEdicid Ui LREMBISEE SN S, <o &S BEMEhE— o i NNW
—SSE J3 72 B8 E O HEFR A O IER I E 4 &8 S 1, DB RGO fG kil
BELOBEMBOAME—H LTS, GE4M), Chid—HEBEICH 1k U 2 HEY
2 WBEHCOIREODTERE LRERICLE2bDEEZ SN, FROBERICED TN
T 3)INnEEAEOMI L LA, RESERICI>TEENLbDLEEZI SN 3,

Z1) slumping ball.
#:2) slumping block or sheet.
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alt,

B4R JIER O ERER (FEHEO BT ROERKE)
cg: BN OREREDOKTHMOME,
alty: B - IREEE DEIEZBT 5,
altz: WREJE O R L, BAE - BELE, BEIEKT 5,
sst: HURBEZ RTE,

EKEREROED 4B > THEYBEEL L5, HRFHOThERELOLDOETD
MIZHEORE X1 LT 1,000~1,200m 2, Lh UAEFERINETE o ELT
500 m AR OMIC D 2o ALFERIGI TR, b2 EHT 2 E@dhn R
ThHBH RRSEHS N D REEETEHIOHBEORE S OMRER LcOME 5T
b5,

TN DEIKER A ELIIEEHR 12 UATRLEIKE T 6D TIIEO 5RO EREIC
BOTIE» SRR E THRECEHIN Ko & Ko ERBEELLREEDOTL S, Kt 3E
ARERFIAREICRE LS - BELEELRENSm Th %, K REEMILEEES
7o¥, Tl 2R  FERERITEEE . BE SN ARD Tid 5 m WS OE & Dl
R IR IR B D78 50 Ks 3B & 5~8m T, M EIKE & H~ThEKEE DR
Btz U, HREEKERIIZTERESDC ENH 5. Keld 4D 5550L EEE
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T 20m P EE 723, — I TE < 10m PRSL TR B3 AR L UK O1F A EEIK
5150, U UK ZEE U, & EERIRE R Z R 3 BRI SR B A £ 18 5o
SR TR P ERICESE m ORENS DT, 2SN, ETRBOBOHKNS
MBIV 72 BHEFE IR A2 R LT B0

REZFEROMETEI—RICE 12D, Do2fkrsiki LD, Has0BEFIC B TK
~Ki DFHITY 2 5 L,

W R T KO RN O R R A OWEB I H 3 - A1 5~15cm
DIESOFRIEEEL 2~3cm OB ZEFTNUATOFEL YV T EED BEPL13D,
HOHIRES B 2 IR EERS, ESHI0m 0Fao BIKER—HEED L1
b0 TNEITTCGEYT 2 L)IMBEOERBICHISHLT 5. AEEAIEICHET 2kE
TR 5 B O FAICHET B0 3 1, AHIBIC B0 3 )1 & i
FBEES LOIRER & ORI S BHLEORD T 5,

SEAME OEIIC BT W EE R FRRTRATS 205 JIREO RBE 0 d i -
TEEDOHAWEREO ICESICELD, THHELHELOERELT . MEHADRES
13 5~7 m, BEEHTR O S 75 DE S 30~50cm TH B, ¢ OWEEHERKLT 25
EBlEObDEBHEL LN,

Dbz UG RS M s & OF HEIIC 23 4 B ISR ik% 8 U T Makiyama
chitanii (MAXIYAMA) I X O TLIALE 2 5@ U, Fchiifric Cyclammina spp.

AR A LA

Ammodiscus incertus I’ORBIGNY
Haplophragmoides renzi ASANO
Haplophragmoides cf. trulissatum (BRADY)
Cyclammina cancellata BRADY

Cyclammina incisa (STACHE)

Cyclammina japonica ASANO

Martinottiella communis (CORBIGNY)
Plawilina nipponica ASANO

Trochamina sp.

Bulimina sp.

Cribrostomoides sp.

Globigerina (?) sp.




e
BiLRH

& EmG & CHER

X EUE

4F* # LM
= R = XA

N
N
N

25
6

a2\

: A

I‘OPO 2,0I00 3.0’00 A,O’OO m
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PARBTHIE NG, T T, chbDiEH diatom XU radiolaria 23220 5 5,
AR LR AR DIMCEEY LR R 2 S MO N THR R,

FEH S5 NAFLBLAEE —FEERT 2 LB AROED TH %,

Bl AR AT 2 ABRATROMIRE B L UTERERBENS5125. b5,
DOEBOWESD BV RIBEEB S —REGORNH 5 —WE - BRERL LYV ER
B R, BKEREMLRD, REEEBICARENET 2 (6K,

AEROMER, EELUTHIREOMEENS 2D, HELTHKIA b REEERED
K50, HfEsXUHEBROTN S LR I U EHERT 5. BKETHEM
HSETH D, HENE L #E 2 A TN Es IR E E 22 TWT,
WE s YV NEESICEIKEOWE, RE YVEPEELD.

CNEREIGERT 2 LiEi) O c—HMET IR L, RIEORIRE < it/ >TH
UCHIFEICH S b B, CCXDEA T E IR DINBRIE - BEOHRANEREE
L L, Makiyama chitanii (MARIYAMA), Cyclammina spp. = &{ERE L5,

RE&RNE

%Eﬁﬁ%ﬁ)ﬁﬁ

= 50cm

= 30cm KK B#&
o 20cm iR KE&

30~50cmE & RN

EL— Al R RREH L o |<~ |mea

) inmhsmzor_.m

CEE- 7
BOR BB
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N Z, Bl LA —Cyclammina-Haplophragmoides- Martinottiella 35—

ZEHPHUOHBETH S, L UTZ OB EDONED S RHEh EREEZ 5N b,
Hasﬁgmg

FEFFELORFEAFENILE U, HiLTES, R OENH TEOEEREFREST 5 C
EMTE S, ABRBEBLIEHOBESL LU ChicfiEd 2:85MFOERICZ D3l
ZODGHT B, XL UTRKEOWEESN» LD, BELEROWE TRIEICEN]
BB IUBICENHETE (B6RD.

TRoNE & OBIRREA—ETH 5. THHOBEHEORELTLLEIATEESL
W T H D TR BRI E Ureiiid o S,

HEIIC R T 2 EHARERHTRIE S 25m PN TRILERED &b b 72 3 5%, 1AM
RTRPID DBROIFHARRZ BIEERE L 125 . FIAHRIMGE TR B HIRAEE
PRAELIZVES Em &35, RINOTES TRER KLKEOHE & D THER LSS0
2 BEE LG DIRA OIS HIE L b BHE DS MR SN 5. ik
DRI B I OREF XEFETREREB LU CNIUET 2 5 DR E{RD LN,

ZIEH S B CTH O T, BIK~ERKEaz2 L, PR OEFRETH L. HWiR
TRFECOHMENSZDENS,

ST TI

Wi REA REEA, WEHASDIRS, REAEREREZEL, FE~HKE
ARBET 2, 72V BABEL OO D 5,

Bl 5 AMWME IR LB A B L, B AR, KR O AT, ¥ 7 A,
G En IR B

BEUWED BN 3EEMTRIEEY S (R385 30m) »IEEd 2. ZOWBEEIP~
MR THZDEREN TS,

WHEARZFHE CRKE, BLECRFERZREL, vV EOHBEEEET 5.
WEEADBEOE S 1344 10~30 cm T, Ul To4EFE35 130 m TH 323, Bk
TR TEENIC 2~dm L1725, BOWEX VMG TRAEDEL D L,000m icEd 5.
TEEER EFICRECERT 2ECBO YV F Bickihd 2% BEOMIC, kD
TREFLOIRZBEFRSZDON 5,

K@ S A RBULEZE LS B L LRI EE A IO EEAIC B 3 B Bk

FEL iR
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T, FHANCBLT Cyclammina spp. HEIETED Db, ABIIFFICHET 2 BRIEH
IR OISR O _EIICE NS 5,

I1.3.4 FEeskiE

TR OVE S, BBl R OTERICRES 3. ABOREE 2T b DIBETH
DOLIEHENETH DT, TOMICEAICER3bDEEL LN, BIKEE, RKE
BROVNV I EPSIE B, 3Ok ﬁ%%ﬁ?é&mbﬂém,£¢7ﬁ®tw%; 1%
AR K@@Effmﬁ‘ﬁ%ntmiﬂﬁﬁ@%ﬂﬂﬂb U DSERSRIZ IS0,
if%mﬁiwﬂ@%ﬁm%®IﬁﬁémmeF®%T%Km&? BRERAHE X S
%o

I.3.5 i {~ @

JE RIFEAIR OTEEE, BB R oM B JOBSTIRI ORI 513 5. T
ﬁf@vwkﬁ,iﬁiﬁﬁmbm@,v»b%@?%ﬁ@uyﬁ&@ﬂm%g%%%%
PHET 5.

R TAOBELEE—BRFICHELED.

VIV PERFFCE T EKEE R URLIET 2 L EEORLFIRE LD i v 3
3o EfEAM U TEEICZ LS, MICHOIEDRERD 5101d 10~20 cm D HEDEIK
BEVR L, ChoRIDTEUGEMERNZIET 22 &8 TE 3, Vv P EEaEic
MR OEIKEAR L, pOMIc XD TS (diatomite) JREEF 5,

ECIE T EICERY & 1 3 T A A BB L O BRNIIC B 1 CRBIEEED RIREK
DR S0 m L BANC H DO TESHA 20 m 13T 5, BT IHRIIGL T Za B R R
REE20 BBIEREZEIIATZORNRTIEE LR R ESRAE 100 m i<
1550 CCTRANROMBY, AEWEFO TR TRIREIHI DO T35, ZDX
S GRBIED CTEFTH 548 HLOTEST OHEME O TR bFFEL 5 em PO
BERARENET W EB LV BOLENFENCGERD O G, AV EEEE
B O EEE & O3 BRI BELEER A E Tl S, BEaffomR Ty v

FEPIC U VIR EEE VY JRICEE LT %,

BIARO LA TR OEZR T AW BMEE b o5, HKEEERT 2L
BizbDFETHAH 5, Fifthrs O TIRER 2 mm DT OFEHIROFELRHEREIFRD 51

H)
FEL)  ORTETRT (1923) 12 X% TR RBIRAR L BRLHme A 2 BR)IRRE L 2 —E LT\ b0 FEELIWHHE
DI ETRFHENRD S & &b Zh a2 Lo
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3o

HFTr

Ml AR, RERER, WEEES DD, MEGRUKEECEL, dhk
RBBCEEREEL, RIMARIER, WEEERRE T

Bl EREBERANERL, RRROPERARIEOMEE, KRS 5\ TRk

DA I X OB ORI Edsb T b o
ﬁ%%CEMTéim%ﬁmﬁﬁW%u,M@ﬁwLMWK®kW%ﬁ%i&b,9%

ORI OTEY, R HEZE > DT 2, AL Mk TRIZMHE RS 5, @ < 50
DK KD KK DS TR HERE L2 b O THh D TIEKFMIZ 4 IBA LT,

oA I XIE SR SR O Lk O, libF 3 X OSSR O HEZE T N OFERIC
el d 2, & UTHBERSL LIEBAA T O S NAHO MM, 530, BE E BT
B0 B WA & CIRAS N, —RICEREIR MY TEV. RS LRTRO v v HEE
OBIRIZES—HTH Y, L Oo—HHEMUFCBILLES bDEELLN S,

I3 4R U TARBULA OER D TR TH 50 FEFIIHATIRTE O ML

ICE L, SEMBEOFRIE B2 SN A5~ PR B2 & Cardium sp., Natica
sp. Z OIFERHERED & D 2~3 [ik2IE Lc 23 TH 2T, ChiEY TRHECHD
HERE OISR E LIS o AR OWEIERAEDSES 2 r‘j”‘%?i@ﬁﬁk LT3 19564
%MT$W®T%ﬁBQWWWWU@MmHBMO#Wﬁ*ﬂ,9(&%C®T%ﬁ

BT 2 £ B2 SN B feDichs, ki, I:IJJ;MIIIK@E?%%M X0, wLFHOY
VBB 1L B, Cydammina-Haplophragmoides- Martinottiella 575 L, T I
Epowides sp., Bulimina ct. pupoides, Spirosigmailinella compressa ZFtE L, FaCHg
REE R OB e S, BIAIETH 2 < EAMS e S,

AJiﬁ%JLmF& Hbcﬁ%ﬂkﬂiﬂgmtﬁ,ﬂﬂf o Pp s LT
/}}m&cw IR HCFHO YV P BRI T2 XD TH S, ik L7 0 i ol
BEOVIV AL S RIS L ORI BAAGRSZY b, Th D 3HIFE LTl
NI BHDOTIIN L, AMHPEMNORIER S \1.;114 EBFELOoN B HEERARKOIL
W3S B A IRIIIEHL PN 734 3 2 W H@&*ﬁ C/rLP_"I?"Zo bDEHEZENDB,

D GEAMRITE. 2 O2E ) MR, BT oM 5 BHR B IBEERR
2 EHEBI X DRI O ATES O _IF OISR S hs v F D distom (Common), Cassiduling
sp. (Rare), Hpistominella jopoinca ASANO (Rare) 2l ShTuwb,
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I.3.6 [ =
FREL, BB 25K ffET 21ILED S B, BROLEERRK L TR 3, EHkoKs
% & D, € ORISR 5 5 N FRIE F TH 55 km, I3 HA 120m i
BES EAADTER L, ZOMERAIZ 50~60° TH DT, JIBBOL L EFREENT
D, BLDHHTHERSOBEEN L EES NI e UL, 28h 55 3 258
LR L, BELLIANRADTHRAIC I D LOBEEZYDOT 3, EREIBIHFEINET
TROJNHEORECETOERE2EZ TR 200EEIN B, CORBREFKADE
WETHOT, HERECIREENRET 5, RIETRMNELGORENED 5N b,
FT T

BEfh: FRROEREAS LUOEKES, LPEOUBELL IOHEDOEFEELD
% MCRBERCERLLEBEES LWE&ARDbR S,

A EHEEEREKELL, PHEEGHLOMET, 1) OROBAEER LV
73 NN R A IN

c@%ﬁ@%k@ﬁﬁmomfu,M%E%%%&wmﬁémﬁgmwoﬁﬁﬁ%m$
NEAIRE R R « 2RI 50 3 KREBIRE A—KH3 b bR #ER G L
REEHH—- BB L LBENIIH—E LT3, LALT —ANERETHD
REBEUETH B LR BAROHELL3DOTH A5 &L, CORIRHERR DL
MEERIETE2HDTHA D EHEEL T3,

O FRICRIEY, C OHED S FEH DRI OIIRIRE ST T L, B0k QHifEIC
BFEMELPCENTR S, TNLOHKIC DN TRIEOEEGH2H, EESDRME
KHEDTERRUTEL . 7I7XAE, KB, EFRE BOLERETHICRKT 35850
B —FMFAOED LBICIZAS N — £ EMICERERBR O hFit A S
WHZET 3WEENS D, REPIKLFBICESRENS 2D, FR Lo Hisfals
ZH U T—EDHMBEEEZ LN, | =ABREEFORE LOFEHR UEOLREE» SR’
—QHEEEBILNL Do BRZE, 7TVE, IREE, 7¥ LNE, BIUIREORIIT
FAIRYSRSE « REEED 2 IR, A - RELE, REOIEF THETE BT R
[Eaisd uEE, ZRAE»SHREEO THIChT TORS, EBEL» S HIED G
TEIC AT TOWS, FENE, JINGEOR S HOEE TRIFEES (BT
%) SHEE Vv A (BB ERICHEE) LIS TREINBEETEST, HF0

46)
HD ERE-DWEERE (LR~531%) SRS chElBEROMBITIC BT 2 BERTHH 5 L LT0 b,
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EHhR FiHEAAILE

| P (1958)
i | FIF1(1958) | )11 (1958) | 543k (1960) | it )11 (1960) | % 37.(1960) | 384 (1960)
I\ 44| 1652 (1959)

EHH R 4 Fe A | RE e AL O R e il |48 % %
w\| e o |
i
wolE o' B ..
W%m m N WogoE (%o @ .
T
wo | TR _ %VﬂEEJﬁ@
ZE A B Bl
I 1
] ] m(h (B OB R
? ? EIES
o 7 IRBE N W B
Z 2 B\ 7vRB|iE 2 B

B oo qpm | @ *ﬂﬁE B R B EOLME

N R P o

s R S AP NP DN SN NG AU NP NP DN [

%%
BE SRS X
g | CEEER |H A

— A ER

EBEERIR A B

VR S ER B A & ek & oY S, AALRER, TRO7 <Y
JE D ED S Bl T Cyclammina-Haplophragmoides- Martinottiella JEENTD 515 0

JEAAE Pecten (Fortipecten) takahashii YOxoYAMA 74t {LABIIEEZEE L, RES
MDOMTH 253 FR LIcHIT, ShpsH5 T 2 0RIEHEO R »FIERY T
BHBo NEO L, BHIEOCERIL, chd X0 TokEEE RO EESEBL, T
PLOEM & ORNICEIE BRI BEHOZELEED S h, B OB S ERBICEMNTH 5
TEBRATERENZ. BHOBETIRCBOR LEMED LA 3PP ESE- L,
DR EZEEPSEEELFEN DS H 5.

L4 % M %
%Pﬂ? BEE UTHIEHIRovEETIcHE L, AHE B, SHEEINZHORERM
iﬁfﬂ%, BRSO KilKE, FRBREHEREY, &b TH L RIRMIEREY B L O

21 HBOETHRRI L3, FRIPHAAZICAL LZACFIRZOORRBAED DD HWHOFIKML
BT B KILKBE XoTE L Skbi, FOHERpIBERR TR A S LMK,
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Bro13, choDHBHDIE, AHEOELKIKBZEREEEI N, /codrsd
DIEEDREFHIC X 3EOEBECEB b, 3 5 IED THIOMAT KL ORI 2T
EehEBBOTLAcofERZFULIRETH S,
41 5 W B

FHE A O FGE, X280 m TS 50 Al Lok 51C Bl
EDOHTRETH DT, TOREIES, SMEE BIUthoHED 5 HEREY & ORR
IR UL e

HE, AEMBTICBCTEOTRRAETS 508 & UTHRKEMAR 3 JORED
WEYVL EOTEEDSHED, £ 1~2cm O MMH S 22 BHEE b 3L IRERE APE
T3, ABOWEHRICIR U LIXEETRICET 3E=R0 B8R 2L UTERD AT
%o B EMICIIEREDK LMD D, 0 EAEKIGE~Z KLKEO—~RTH 3 KA
Ho ke ko TEBbh T3, (FETH, a~c)

REZETRO XS ICAHBZHMEZFO 80m U FTOAHMAESTHNT 26D EHEL LN,
WHGEE, B4, e ARFWECZOBEAELLRDON 5, HHREL LUE
STHEHISEOBEOERNRE TR d e iiRTHBY Th 5. AERZOSTH M=

a b c d e

50m

@ H

W H WE(ZR)INZ) @ BEEE b=boNnitioy REBHHID
o Ewr FleasETrex (s [hezx
ETR AHBERK

D BT 3 KILKEZARE S X OHEHb OSRHEE S EVCEREE SR OTRLAML. ZORMORE
Tk, AEEOEEY ATESRYEE RS, RFREOH /) ICEEE 200 m Ik XS b AR
Bhibe 0T, ARERE. HUREREERDAXLUKBERBERCE—ELTEELTH %,
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L b DNBY HEESERI . SURRESO IR B O ERE TS 3 >
CERTOBMT EEEL KO OREI SO D LB DN S,
IL4.2 il K8

AR AR O JOLIRIE R BFRHERE) OF T 2 Ik  Fa & @ BEOHMB 2 D ic k36
SEpOTH LB DL, AHAESIUHOYEIORIRMIEZ BB, HBAT 3H L1
BIRHIE S XOFRBRRC I DTIONE DLED2DITbiF 515,

HEBT 2 K LKE R RIB R O8I B 376 LT 575 WHERIKER LT
ILOHE I b A2 LB IS S 2 OB ERD S 15 . ERRAVICTEIBICE S FE L,

T S

Bt
15~30 cm

////EEMﬁﬁE*
0 cm 4

////%@%i

—— 10~15cm

\\\\kmm e
08<1.0m

—_®&FE  2m
. \ IR K
\ 5cm

KRB R+

S 1~18m
UNIEG25H
“\\\\\ 15~2.0m

T KWKERE I m
HFRERkE
——— (FEE)

%8 BT EALTE, HAE T O KUK JE O FE
* R OB G A ERIRLER YRR SRR RO T3
ZEPDUMBEERCADTHALDOLDOTHY, MO THMOLDTH 5,
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BHCHL 22 X5THY, TEROBBLFRTRALERLLIZDOEEDLHET
B LT 5,

8 RIS THT LI IR 5 O ATYIEIC B 2 KILIKBOTHEH TH 50 KLk
TMﬂbZ%Emm#%kmw%@ﬁm%E®EMmembmD,Lmbm%ﬁk@&
EREZTED, CNX VEFESTHBERD DT 2 BRRNIEE  TEFE N3,
XA TRALSEE TSIV, HE EARRMICETRES 5, HEMTTI
COERICHEENEILSEANHD, BHAARITIIRREBET 2V Vv B8ERSC
EMHD, poXKUPEERICERENSZD LN LT ENS, AHEE SRR OHE
EERbh2Ebd 5. P ENICNT BES 2m NILO B BIFAIZEN Lo g0 0t
KEDTHEDONICDDEHELO5ND . TOFAMITEL cm ITE KSR OFHE» 513
D, LTARIDOTIES 10m L Rz L ERIBHISFRESEZE DT 3,

I UDIKk~Ic &b TH Lo K LIKER, FEOHER 2 HET 3 RaLOE Ficdh
DT, — LAKR I /M L T— & mm OEE0 FARLE D, JE& 30~50
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OIWAKE

(Sapporo-32)

By
Kyuya MATSUNO

Mrtsuo Hata

(Abstract)

The Oiwake sheet, covering the area from lat. 42°50’ to 43° N. and
from long. 141°45" to 142° E. is situated on the western border of the
Ishikari Coal Field. The town of Oiwake which is the most densely
populated town in this area lies at a distance of about 40 km south east

of Sapporo City.

GEOLOGY

The Tertiary system within the area can be subdivided into forma-
tions and members based upon their lithology, palaeontology and strati-
graphy (Table 1). The Quaternary system is also subdivisible as shown
in Table I on the bases of lithology and topography.

1. PALAEOGENE SYSTEM
The Palaeogene system in the area can be subdivided into two
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formations by the unconformity between them, the Ikushumbetsu forma-
tion below and the Poronai above.
1. Tkushumbetsu formation
The Tkushumbetsu formation is composed chiefly of whitish gray
tuffaceous sandstone intercalated with coal and siltstone ; white siliceous
hard tuffs appear in its basal part. From this formation. the fossil
flora called the Woodwardia flora correlative to the Kenai flora in
Alaska is reported widely by many investigators in the Ishikari and
Sorachi Coal Field. The surface distribution of this formation is quite
restricted in this area and only a part of the topmost horizon of the
formation can be seen in the northeastern corner of the area of the
sheet.
2. Poronai formation
The Poronai formation overlies unconformably the aforementioned
Tkushumbetsu formation and comprises dark gray homogeneous mudstone
which upward becomes silty and tuffaceous. Only a layer of sandstone
rich in glauconite whose thickness is about I m occurs just above the
unconformity. The fossil molluscs and foraminifera occuring in this
formation are characteristics of the Oligocene; they are called the

Poronai faunas.

II. NEOGENE SYSTEM
The Neogene system is subdivided into four formations, from the
lower upwards; Takinoue, Kawabata, Umaoiyama and Yuni formations.

1. Takinoue formation
The Takinoue formation unconformably covers the Poronai forma-
tion. It is composed of green tuffaceous sandstone which yields andesi-
tic volcanic conglomerate and tuff breccia below, while above is found
dark gray compact mudstone, intercalated with several layers of pumi-
ceous tuff and tuff breccia. The marine molluscs from the lower sand-

stone comprise important warm climate elements of the early middle



Miocene in Japan; they have rather extensive distribution, yet only a
short geological range. The upper mudstone member lacks fossils except
scanty foraminifera.

2. Kawabata formation

The Kawabata formation overlies the Takinoue formation con-
formably ; it consists of a rythmic alternation of dark gray mudstone
and sandstone or a cyclothemic arrangement of conglomerate, sandstone,
alternation of sandstone and mudstone, and mudstone. It is characterized
by the absence of benthonic mega-fossils, and of shallow facies which
are indicated by such characters as cross bedding, coal, plant fossils
and others. Additional remarkable features of this formation are
sedimentary structures such as interformational folding, erratic blocks
and slumping sheet or balls in the conglomerate, and conglomeratic
mudstone or tilloid.

This formation is characterized palaeontologically by the Cyclammina-
Haplophragmoides-Martinottiella fauna. And it is noticed that a shallow
facies which is characterized by the presence of inferior coals is to be
found only in the western side of this mapped area.

3. Umaoiyama formation

The Umaoiyama formation also conformably covers the Kawabata
formation. Tt is mostly composed of hard shale except andesitic agglo-
merate and sandstone locally distributed near the Umaoiyama area.
From this formation, Cyclammina spp. and Makiyama chitanii are found
from which this formation is concluded to be of Miocene age.

4. Chitose coal-bearing bed

The Chitose coal-bearing bed is contemporaneous with the marine
Umaoiyama formation and basal part of the Yuni formation. The
Chitose coal-bearing bed is covered by fall ashes of Quaternary age
so that precise rock facies can not be observed in the area. But, it
is estimated roughly that the facies comprises pyroclastic sandstone,
siltstone and coal if one may judge from the waste of the coal mines

worked several ten years ago.



5. Yuni formation

The Yuni formation transforms gradully from the underlying Umaoi-
yama formation ; the interrelations between them are of interfingering.
The main part of the formation consists of gray siltstone whose bottom
part is intercalated with lenticular andesitic agglomerate or agglomeratic
tuff layers. Marine molluscs are of rare occurrence in this formation.
But, a foraminiferal fauna was reported from gray siltstone recently;
it is defined to be of Miocene and Cyclammina-Haplophragmoides-Marti-

nottiella fauna.

III. QUATERNARY SYSTEM

The Quaternary system can be subdivided into the Kakuda formation,
two fan deposits of Pleistocene and Recent, two river terrace deposits
along the Yubari River, volcanic ash beds and alluvial deposits.

The Kakuda formation which is distributed horizontary on the
deformed Tertiary system in the north western portion of the area
comprises gravel, sand, silt, pumice, volcanic sand and gravel, and peat.
It may be of an ancient lake bottom.

The two fan deposits, younger and older, which were formed by
the action of the Yubari River develop in the southern portion of the
Kakuda basin. The older one is distinguished only by topographical
observation, and is defined to be of Pleistocene age. The other, younger
one which may be Recent is comprised of sand and gravel.

The volcanic ash beds covering a broad area comprise ash, pumice,
and volcanic sand and gravel. Most of those beds are younger than
the Pleistocene deposits described in the earlier lines and older than
the Alluvial deposits.

The Alluvial deposits which form fluviatile plane of the rivers in
the area are mostly composed of sand, gravel and clay sometimes

intercalated with peat.




ECONOMIC GEOLOGY

In this area, there is no mine at all in operation and only one
quarry is in operation at Umaoiyama.
Oil and gas
Oil seepages and gas indications are distributed broadly in the

axial portion of the Umaoiyama anticline and the Ponabira anticline;
almost all of them are in the Kawabata formation. From early recent
times, geological investigations for oil and gas prospecting have been
conducted by the Geological Survey of Japan, Teikoku Oil Co., Oil
Resources Exploitation Co., and other groups up to date. Based on the
results of such prospecting, at least 14 test borings were made before
1940 along the Umaoiyama anticline. But, they were not successful.
Coal

On the western portion of Umaoiyama, it is said that the coal
seams of the Chitose coal-bearing bed was worked on a small scale
more than 20 years ago, but its production is unknown. The quality
and thickness of the worked seams can not be clearly ascertained
because of ill exposure by the surface survey.

Quarry

The andesite dike making the ridge of the Mt. Umaoiyama is
quarried for construction use to the west of Hurusan. This dike has
a width of 100 to 120 m and north south extention of about 5.5 km; it
dips 60-65° to the east.

Besides the above mentioned, pumice of the Quaternary volcanic
ash is used as material for ash block. Sulphide cold springs are
scattered in the Kawabata formation. Among of them, one west of
Hurusan was used for a public bath, in the time past.
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