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Fl—TEAv. LA L, misoM@idatl, mitn™?, fSils kX oErx
E DL 5 Al —JEHED g & W E S,

¥ & (Ch)

AEE, BTROBE D WIS FEE LTV 5 O THIERNCEER T %,

YIHHHRIC B ARSI, @HEEES 4 ~5m OREMESZH L, =EHIEORMEE
BBIURBWELHEL TS, 2720, BA NI ERMALO K Tld % DR & 72 %
U, WEDNEEZELTWDEIALH S, BEOHIE, & 5cm WA THEIEEDIED
LA DN IERIT 2N,

COIEER, WIRMICIEKE, #EGEAZ1ET, ZHRLTREBZTETTVS
EDNH %, BFTIE, MEIPEL>T@ERO>EMBQN SRS, REOIER
RTHERAOMEZ/RL, ZVRBEML THRL TWa, AT E & IREA
LU, LERAETiE R & DI EEmEa N H %, ARG T ARRSE T, EHbRoR
Ef, hROMH, HIABIUHIEN 5K,

T 2R TWE, KE~TRKEDOMRIYE T, N2 U THIERNEE TR
EEHLTWS, WRIZZDEIRE TR S N oRHES - a8 - Z0S R - BG -
HROEENTENT VS,

M5 100m D L T AICHEME GO R 22 &, MkERTZEHSNH
>7,

BANOAENSIEH 6 KO KD ZHEMMGZELD, BENTHD, MBXUT
AL & Bl DIz,

¥, BAMEAMME TR BEMGEZEL, B - I X>TITICmE I
TW5,

ISV REARY R FEEICE T 2 A5, Ak~ IR0z 29 5 BICE UK
DRi~HRIE T, ERIEHIEIHOM SR TilikG, RO NI EARER
MEBXUOBRGR D2V, WIRMIC & ITRE (G - RIEAGHZ VD) DL

RE10) BB SL AN BRI N O AR JEHE (iR O KANE ) i 5 Mercenaria chitaniana (YOKOYAMA), M.
y-iizukai (KANEHARA), Peronidea sp. (t-matsumotoi), Cardium sp., Phoradidea sp. 7&
EZELTED, FEYIROEEDZ O,

FE 1) A ORI e Y 35 & O EE R Y MU A O A HERLIRREE I I, & B ISR OIS DR
MEZ,
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BE RO RO EIELI L TV EE 12),

FERICIENEE - e D8y FBXUREY R E2 GO RKICIE “SHURMS” (8
T&L, WAKOX S ITHERER L ENAEETHRL TV S,

BN TR IZ R0, 584 KITRT /ST AR YR CERITER O K
WhHH 6 £OKS HRMAZE LT,

T RO R
13

- /T‘,"jyf/mg

% piiesirilas =t

54 IRV RANYIRERICET 2 (A7 F ) Gl (=% ) Lokt (RER) L OBIR

e R FEEENMLAR

Molluscan Fossils from the Chikubetsu Formation
(R RuNYIR, HEREET)
Arca sp.
Mytilus cf. crassitesta LISCHIKE
Chlamys (Chlamys) swifti (BERNARDI)
C. (Chlamys) sp. (swifti &57%:% )
Ostrea sp.

Spisula sp.

T m o X T .o

Macoma (Macoma) sp.

Rk 12) Cockid, BT LHhEROROIEZZ < 2 XRMCHBE LOILbDLEbNs, LrL, Ol
HIFHREROA L DIZHIKENTEYD, i,
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Hiatella sp. C
Turridae gen. & sp. indet. R
Tectonatica cf. ezoana KANNO & MATSUNO C
Terebratalia sp. C
CENLBININR, WD

Anadara (Anadara) sp. F
Chlamys sp.

Macoma (Macoma) cf. tokyoensis MAKIYAMA F
Spisura (Mactromeris) voyi (GABB) C~A
Tectonatica sp. R
Buccinidae cf. Siphonalia sp. R

FEHIE AT, C:i@, F:4, R:ZFh

AHBIC BT B FREEHFEICB N TNIED DEND S, T74b5, HETIEH 150m
2N, FETIEHIMNIC 20 ~40m I T TR0,

& (Chy)

ARG, STy EREGES K OHHH ORI O SN Z O — R
SR L, BiEONEE X OREOWEE FHICZF0n Mz Ryt Y,

AR O~BOar2L, BKETHI, F& UTHRBE THAZIZILALE
T2V, FNCBARBIOBRAEEKEZ L Y DRCHAET 2 eH 5, At
T3 LK~ HEIK e R U, AR L TR & 75 %,

KA RMEAIRIEEA L RN 59, Makiyama sp. 38X U Cyclammina sp.
ZEZLETDEOHRTH S,

AJEDJFIRIFH) 30m TH %,

M. 3.3 & )38 (Ko
A AR 5 TH 0, SRS 5 RIS & Ok
RREEIC KR E NTIE S M LTV, FRIOSEHIE & 13 B R A BRI 5 5.
AR T 9 O RIE, 5.3 13 48R Y OIS ISk X B b

RE13) o kiR, HodEcL>THISNzbDLlbng, UL, MBI K> TREEEIThED D
AEIMB Y, OEPHIEO—RIEHID 77 & RIS 25O RZT 5NB DT, H5 VIR &
S THEREICED Do b DEEEA BN S,
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DT, FRIRAEOE LRI Ui g T, 84T & fE/E 3,000m L
Fic &L TV 5,
AEEWEREHES 2 O IMEED DIHE DS - AR HEZHR TREICKS
HORE U WIS R E R R LTV AHIETH D, T O M AR Tl 4 90k
EEDEIRE (tf, ~ th) D 3B > T, b TN E < JARIPIICBITE 20
T, TNOHRBOMITICRIC K VEREL 5> TV, &, MENEREOED,
BN TR RS L OREIc “ELHER DEET B,

TNS DR HERTR 75 LT B BRI OB R SR &, B E i)
WIS B0 B RRK & 2R L5 5, 6 KOO TH %,

JE I 72 B ORI RN 2 & DI, 55 8 ISR E N5 & O THESICIAE D I
IR O RHBICHEICHIFE L, DV TRE L WEDOABAER TREICKD > TV,
LAL, SERBIEZRICEEETRRLTVS LEELT, MEick-> T2V RE
STV, TOXIEBADE LI, WERBEAEBICD SV TRORAEOHE D
HERSDMEE 5 TV B T ENEL, AN B ROBENIEE > TV BHIED R, %
FOBAEF LR LREHAREEZ LR > TV %,

TOED, FEREHDBER LR ENTH S,

B BB E O OIS S > C, FIIOMAENE & O#5THIE E bd THE R F
HEZE LTV, MEOREOEAR, MK EELICE>TRZS, ThbB,
SRR U O P TR O E > L EFEL TV B TRADEE (20m L)
ZEL, BD, MOAKEEEEICKEL, 30em U LICEETZEDOARZI BN
%o —MICIE Sem L FOE DAL L, Tl 5 LN > TRAICHOKE %
WL, KECHENEBHL TV,

MERRIE, BERHCE « SRS B - v — b - (ERE - DI - FRE - BE
e RINER P OSSR EE L, FRICKRLY T 2V - A B L U =R
JEDRE - WEEEEGATVS, TNBD3 b, EUCBREMIENEZL, Dk
WICHHDZ Q ZROZHTTED, EMEDOINER EDAMOZ RS 5K R
ICBIREND, 5k, EMEOHETHTE-> L2, & ICHMEE (XYY
I YA R—AEEERN LR ) TR RO 10% I RRE T AMNE, fERA

Al 14)  AREFAUE T O—FNCR U THRARE & W5 %l Fib 7 (32K 30, 34 B ).
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i 7R AR

S -

AR I
(H

NOYN TR
(B Es

N

20em

o LR

) menrvas

NS
@} - W@

B E PR O 5 & ENTE D, MMIOFEEHICEEENTVWERNT &
DOBRBICKATE S, AKREDZ S BHMET, HEMOEKIIRZT 5NEN-
Teo To SHMRCEHFICHBEN L VDRZI ENTDORTH S, TEREHICIE, HEIEY)
DEVED, YPEVED, HEVEHIKDNSHNOEDETH 2D, KL TRER
ZREBRVEDEHEERZZLEDEND S,

BRECRES

B 6 PRI

BTRTEY RiEE, SROREREOEAT, REA  AEBIUMBES - EEA
REMNOHERE N, RIRSHYE LTHEOIIVAY  IERAEFERS TWVWD,
BEGRIFAEZOLMIETO0.2 ~2mm DK EEGL, HERZEIIZRE
NTHELIBREINT VD, TIVNL P BRUTH—IV ANy RREHEL, Z
DORDEKEEARETCHZ. AEFIAHUMETO.1 ~1.0mmDORKEEZH
L, Db¥NICHEDENEERTEDOND S, )V b T > K (0.5 ~2
mm) TH O, Ry FR~WKOV M aMEZRT, MAESG - FEEAGIE L

1 15)  RBHEALEE AT ARRR L — B IC & %o
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DLPETImm AADOKETH Y, BEARAEO/NNEELATEZ T EHNZ L,
INHDEMNMCERIR~MMEIRZZITAHAaNLLLIZEEDN S READ
H%. BEIE 1.5mm N Tk Z RS,

®BHEE, HEZREDOSAT, MNEM - A%, DEOMMEN « BERD SRR
n, GBI E LTcovay - BxazioTns,

REAEXAEREKTOS ~dmmONEZHL, 7)WL FBXUTH—ILAN
v RMEMN L L, MOREAZWUAL, DINICHRBEEND S, ¢cNZ =20+
THEEADOR S Z R, AREMETOl ~2mm Ok EZ AL, RELORMZ
HMHTWVWEEDOTHD, bIMCEIHHEERL, REAEZUETZEND 5,
MPEAIZVERET, ED 0.5 ~1mmOKEZEL, FELRAMED /K24
HLTV2, RERI Imm U FONET, HEMHZ VEREAICEMLLT
BY, BEO~REBO~EOERT S, TOEL, BMEEIZLEENRTV S,

RV T 2 )V ARRE DL 2 5 > TSRO BRIV > 7 2 VAT, ERUER
ETLHTENTH B, MEOHEAFLIACE>TELVENDD, MDD i A i
FTEMHICEATVS, TNSOMIE - RICTEEDOBEMICE > THEHEEN TS
W, EMICIERBAIKEY TEMEN TV EDNH 5,

2B U TAEOMAICE, MOERN &Rz 3 Lh, HEZRTEMD,
EZ % EMONEHEEIRIE & A LERDENEN,

WaEl, MED M- T, MELLWBITLE0DL, RELHEITZLOLN
BB, WIGEHIRZ R L, REIEMEEHR D 5 ISR & 20, FRICE IV MEN
LRBITL, BEEBmAHS 108 mThs, Ao EEERKOaZEL, —i)
IKEE 10em 258 m DEDT, E@Eiki» S5 HRIT, MHWHIRDE I ZRd &
DINL, RIS MR ORIE - HHIE - AR EOHHENZ L, T0iE
m, REA- G5 BERGZEZTATYS, &8, AEPOEOTERZRTEO
DIEMITIE, EFICREMDPDEDEENTED, L2 0VEIIKEL Y XKD
JEE 10cm WADAHRDMEE > TV 5B,

BEEIWALHETZ 0L, WAFEO HBICESRETZE0LHH 5, Hi#HE
B R HREHE IR R L, BT, 2~ 5cm ORIROFHERTEDOHLL, &<
A R B DR (tfy) EAIORETELL, "WHHEHE" OHZ 2T 2,
BHEIZEROERL, —RICHREETZE 0020,
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BEPCE W EHROE D, HEEEOE A E DX 3 KdH > T L FOlmfE & flzgdd
ANEHE (TS B, ~tf, EIER) x> TW0d, ThHED5 5, EHo
thy WM& > & EFEENELF T, rdtE 10km I bz CGEME NS, T OEIKE IS E
IREW 2 G OBEN ST D, BAAZREL (M) BICE—RRLR IS — e B RS
CED —WEEEZETEOT, BEEEL, &AM Y ¢id 100m L Eics
HELTW2, LAL, TORKELIANIEBIEE ZHE, B4 232 XV)I[RHE
THEL TS (KK 2 BLUH 5 KBK), SHEFHEEETHIN, FLAEN
BARLD 2 WVIERA DO S NIZMEIC X > THRESNTED, KAGZRT 5, &
GEMHERDO T Z ZADZNE DT, HARBIUHIEOHRENIREAZDREREAT
W5, GEFEMITENT, RER - SREAKLIEANODEDEND END 5,
RS FILRZ R U, A DEH I LI LI EEEME N AURICEE N
5T EDHD, HIKOEDFEIRERL TV,

th, DEIE I HTHE L RED, MAEZENT 5D TEL, BT 5m LK
T, WOHEMEREYMERE NTCEBROHR TH B TDICIERICALZETH S, HH
& th; OMKLRIE D DIRERINEISERI L8 DT, RERKEDESATH S,

tfy, OEICE A D iz 558 0T, WHEKEZ EhELTVS, BEX

Te : PSP BOEMKIRACS P JEIRER O EHIRL RS
X 2 S PHETR ORI (t) (A2 a2\ E)



Bl 3 VR ZisdiFHE OISR E EE

Cg @ drHlEhOBE At I PHIEOR SRS FE
e ()4 (163)

iR 4 BRI Rl (LRGN, ZER)

23
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FALET 5m iE & THEET 20m KL EH B,

INHBYWOTEZRKADIED, HORNMSAZITXYVINTHIT T, thD
450 ~ 500m EATICE#RiPEICZ LW A BB IS (19 5m) LA E O (1.5m)
EMRZITIENS,

CTLHERS” G MV ETHYEIRS & LI DT, JREORVE I SRR R 2 HEIR
CRLTWREDL, HPHHEOME, WED#D 2 W E R (slumping ball), %
PSR U 72 A RS HIE O 7 1w 7 (slumping sheet) 7x 743, TRSR LR H O B
WKLo THEFELIZE DL TH 2D, BN TEATHE E LRI T RES (JEHGR <)
ICHREL, %BHE f, B FICHE UBBDRE WD,

INBIF—HBEICES LMY D, =0, FLYER (turbidity current) 7%
ElCE->TBHLIEHRICKZBDEEDNS, 5 KBXUHE 6 KITREN55EH]
JIBRERHE D, tf, ~ tf, M OFEfE & EEe S & OMEMSHLNTH S K I,
JLER OB A O Tld g id 5 BB N5 0Icxf L, mMEOBEERS D
JENESTIE 4B UNTREERS, BERAEDET 2 DIciEaEo—HnBEL, &
MAREEE LI 2R LTWD, i, tf, ~tf, MOBRICDONTE, HHEjE
A AfE N E DR DRV AL > T 2ICEhNb 5T, 2RDEEL DM
EREZRNT NS EFHAD X S HRKEMDHESRE NS,

ARG HEOEAERAR L, EEROBEICE > TEDLH TENCHLAD
W NHNEENZICT ER,, —RICHiF AT, LAEZELIBEHLTWED
T, ZTOFR, BEAHHTEENTERVEDONRZ L, BEDTEIZEDEZ DM
HiHlsT & 72 I8 %

Macoma optiva YOKOYAMA SR
Phaxas cf. izumoensis YOKOYAMA } thy Lfr O
£ - - indet, e JESH N NR
Ct. Mercenaria sp. indet. thy RO G
v =N

Moacor indet ;
Cf. Macomea sp. indet. s O A DR

Turritella sp. indet. }
Cf. Mya sp. indet.
35 BN S AT 0D U

Tyveindds et ee e b
Erycinidae gen. indet. AN DI T

COESICAaDOEAENEDLH TR, 20X BHEERPMSELL, »D,
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JEHL W2 N EEZ2 L, HEMAN AR HEEN TRIZEDLEEDN
BE0 UL, oM Y E & 0 G ARSI AE L, & ITHE T OE
U<k, BEEOHEIDEZRICZEENTVWEED THb., —7F, BHHNICENTIE
B ICIBIRICALRTIC R D 2L ET B L, TR ELZWERD -T2 D
LLERENS,

THRHDED, RFholesn b a LIt X T Makiyama sp., X7z, &
O aIIZDROIERZHET 2, AFTOALRIEAICDVTIE, B
KUA VIR RIS T LHIEREEDRER S 2 LIz DA B0, SEFRE L
HRDNSERDOK D HE DN E N,

(5 rHE A LR )

Cyclammina japonica ASANO

C. sp.

Haplophragmoides sp.

H. spp.

Martinottiella communis (d’ORBIGNY)
Sigmoilina sp.

Rhabdammina sp.

SDETAHBMNERADAASGTHZH, REO L TZ@E LT, Cyclammina-
Haplophragmoides-Martinottiella % &5&EMIC & A TV 5,

CDEDNEHEREGEIA T IV AXNYVIROARERNS, RO XS RALdU A 7z

EHLTW3,
AMMOdiSCUS INCErtUS 0 ORBIGNY -cvcerrerereneeneaneneenenueneans E
Bathysiphon arenacea CUSHMAN: - +rwxstrresseereserminmeniine F
Bulimina pyrula d’ORBIGNY - +trwrerserrrssermuuneteiinaiiin F

Cassidulina kasiwazakiensis HUSEZIMA and MARUHASHI--F

Cyclammina eZ0eNSiS ASANQ +++rrrrrrrrrrrresessmmmiiiiiiiieeen R
C. INSISA (STACHE) rrrererrrreeessssssssennnuiiiiiiine, F
C. JAPONTCA ASANQ: -+ srrrrrrrrreeee it C
C. OrDICUIAriS BRADY +rrrerrrrerrrrrsrrnrrnarunnsneennns C

AL 16)  dFHIE RO IS DWW, MBS IR SR LT, i PHIE O B H I SR E o
WEOERNRD LN, TNCELHORANAZEEEENDH S 2L TED, e, SPHIIE
ZEANPRTEABEHEENLS Lo TWd, LL, FRlORLARINSDEDLIBKAIENS
LEDTH%.
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C pUSi”a BRADY .......................................... R
C. Sp ......................................................................... F
Dentalina SUDSOTULA ASANQ «+++vrrrrrrrmrmererreneneneneienenenennns R
2 EPONIAES SPrrrrrnsrrrrrrrmsserenenettiiitttiii et =
Haplophragmoides subglibosum (SARS) «:eereerereerereereeneees C
H. cf. emaciatum (BRADY):  srrrrrrrrsserrrrmmnmmeeremiiinnannines C
H. renzi ASANO .................................... F
H. Compressum LEROY .......................... R
Hormosina globulifera BRADY -« sssrrrrsssseerrmmminnaenniiienn. R
Martinottiella communis (d’ORBIGNY)--rerrreerereerseneeees C
M. cf. nodulosa (d’ORBIGNY) =++rrrrrrrrnnssserrrrmemnnnnnaaaenees R
Orbulinag UNiversa d ORBIGNY -« -t trtrtrrararmemeatamaneuruenans C
Quinqueloculina vulgaris d’ORBIGNY srwwrrrerererrrsrerereeseees F
Uvigerina akitaensis ASANO: - +++«wwsssrrrrmmeerrmnmeriiiaiiiin E

U. cf. hootsi RANKIN ?
C o ¥

LRRBOEEELELUTEEDNE L
AREOHERE I aTAD K S, WARAHELZVEBEN LA - WERAEH
JE - AW S REEN 5% D, —HEDET I 10m A5, 100 £ 10m T

(40) ()

| o o o d

8 AT IS B B A JE
D2

b, [, SHEIC K> THRE 5,
BNICBT 2 RKEOEHOZICDNTOSR
PRIERTE, SPE 5 T, Mt
FrRI—JLicid > TEXRMKL L 72> TW0d, &
ML MICZDEMNEZICKDEINTE
D, 8 8 KIT/RT &5, A & DRI
RLOWAEICETRILL T VD, ThEFRICE
EHLWLTHL, MEETREEmEED Nz
RYREEED, LS TIR WA RS EETho—/
AEELMELNTVWEDLX S, TDOTLiF
ZO L MCHEORM, 90 b Ml
WEWEIREDR A Z x> TED, FiDhH
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JEHORE EIEXKHTES L THIE 5N, TOXS BREDL L HKFIC,
GRERTTHRIME LIRS L DRICE ZOEAM DN TN S,

BANICBIZEREOZEE, FHOZLE ORICIIAHBRMEREL D 5. W diE St
HILTHY, FAGEADNEDNTOS, 725, N0 I T i o — P4 5= 7% 5k
Y BRI E I EDEL RS> TV (TR BZ 5 HEREZ OO TH -
Dl HinENS ), BATHABXUHILHICEWT, WEEOKLBIEDZLE
K2 TE B DI tf, ~ thH I T TTH %, FHo6KDXSIZ, HIGOWIH
T(RYVTZURYIR~FZ AT XYNNTT T ) illfgid 6 id o, JBIREEES
T 550 ~ 560m, HIREET 580m, PHIHT 420m T, ZOMOEHZHN 10km TH
ZM5, HEAMORETDOHDHRIE 1.3%(1km I D ZE X 13m D) TH 5.
—Jirg b O Wi T, BRI R O PEM T 1.2%(FE B 460m, b 380m, Z D
B4 6km), BEERI TR H T 1% (580m : 520m, Z ORI 6km) DOHHETZEH
FEREL BV, BHETIE 2.3% (520m : 380m, ZDRIK 6km) T, %> 2k
ZAD RSN, 5, HMOh & tf, MOmE—>ItOmADFEEH 2% T, HLUHERT
DHBEETHBH, RARNZEINE ZNEEDEZRER,

0.3. 4 &M A=

AR, WOBRI R S BB N RS (B4 2 3 XY IR—SENERE ) IV
2B dPHAE O EAICHTIRIC T 280D &, WIMr RO 28D LMD
D, SEANOWRCEANERELEZLTVS, FUOHFIRE L OBEENThE
BNMAMOANEEZE > THL TV BT (S INBI), &, AL BBO KR
JEB K CEBED 3 & 7 ROK S REMMERICH S, ThbE, AT OM
WEEHE L7z “BEES" OGHMNEET Z2HITR-EE, mMAOMMEZF LT 5/
JIFEH K E & O HEICIES L TRIAZRLT03 8D TH BT,

A, AP SRS - TV - BE - BBV NSRS TES, L

REL7) 7o UBRPA e G i oD SRS ARHNT I PG 5870 S B ERIC I T g 2 A&, RO S PHIIRE & IEFATIN T,
TULAREHRTHS 7,

FE18) AHEOIIV ME EREFEO “WHEE" & OBFREIBEERIKIEAN O AR 5 EA Z 3TV
T, WEROFRLZMEDBIERE NG &, VISR OAR () Ol TIERE, FEHI
LU T/ B HL RS (BERAH ) &7 %, SO BITH U TR « R 1EF 2 Ry F A B LS 4k
%5 A e (RBREIES ).
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U, TEOMETESEMNIILUETAHRE ED, ETOYIVMEERSTETS, £k
TEHOMEEIZHENOT, WHEK EIERS L TRE R o7,

AR OEHIIC I 2 5B K OHEEZH 10 KITRT,

BB E

AREFEERZETEOT, L LTABLROBKEMENSED, BEIEDE
W,

TRz EdWER, WMRO~HRIKGEZ 29 2 BRI ~TRE T, NNEzs
B, BT ZEHOOYIENTOL DO TH S, BIFE lem WO E DN
Z T, HEEEOED, A5 0EEOh, RERZZEATVWS, &
A, ARG IEES XUCRERGRZNIEED 2 BN D 5,

COED, AEHICE U LIEWEOANEMZ ML Z ZH, iz, KRBT E R
FZ&ALTVS,

AEDSIHERL A2 IR DT 2,

BEBINCE > THEDIHZH, 2mhERASm EETH S,

TE IV ME (Kn)

AREFTUNOBBEENSHR L, F& U THRO~TRIKEDOIRE DIV FEND &
O, Fhi EABRICEIKE T, POBROKNELZEATVS, AEDORK, 55 10m
DETAIJFE 40 ~ 50cm O HEOERIROEIKEN 1 Wb D, TOEIKED Fhilk
HSETH D, MEZETATND T ERZNN, IOV MEZSDERETE
THIN L, D, %30~ 50cm OJKEMBRZEZ L T\ 5,

TOED, JAEEIIVMNEERIBANC K> THAMICHE < & D, 20cm P OTR
Rerdertdhs,

ARETNEEEIRDOE S B ALAZZFET 513D, HEOEMB ORI
(Cyclammina sp. ) % E#FET %,

JBIZIE T 4A0m WA TH B D, ILBAIEBICZE 2R L, K 80m ZHT %,

& (Ks)

AREFAHRD K S ITHBINILAM CRFGFHEZRL, MOV MED S L
TW5, £ LU TIRE~THEROUROMBIRE T, BOA - ERA R L L2 &R,
—MICHIKETH B, LDV NEEBXTRHTHD, RESDOHF (/8 FIR)
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ZEd, MaFE (VO RXT3F) BRTED DD S,

AEFNSDHIADFENIEENTH S,

JE R BRI N OfERE TR AT, 60m 25T 5,

LEIV FE (Kn)

KRB EFNEO R FHERBKT 20T, FhEZTEDE NIV M EO L
IGEBUTZET, RO E~IKEDRE S IV N ENSE S, Lich>T, Bl
WHRIEIZ BNT MIOWENMFELEL R L, TORMADNKNTER K%,
72, AEE FED OV EICEANT, K0ERTET, MR, EBICIERE T
~MEORKEEMMEL S EATV S, HBHICEENC ImMU 0D H 5,

REDNSIEFH 9RDOX S BAMADED, G, Makiyama sp. 3 XK UEESO B
RERFET B,

AREOREREGIBTEL, &K 96m 2RI 5,

m. 3.5 # % g

ARE, FEIEROWRICHEL, EAIATIBOICHRICES AH LTV S, &
ICHENE TRIFRFEINARL, iM%,

AR AT O O Fig -+, Kt ' OMNBICHS L, R L
BT 50T, AT TS IHEE I EEERICHZH (F 11K
S,

AR, HHDSMUBEETE « FHRE - B - EBRAED 4 Bicaisns,
HE, NS 4EOBBKRIEVTNEEEGWEOMRICH S, mAll i (pkE
) Tl RAMICHEEEMICBIL TV,

B B B M, BERE 12 RITRY,

KILFEERE (Hy)

A B ORI 2 M T % & 0T, AL - AqLPTREE - BRER

ik 19) iR

7 20)  HIERO X S 1 HE RSB RIKIE *7 LUR ~ SR 0 1 W e B iR b ds KUY g i~ H s
WU, FIOHE L BEEBIRICH B0, HEF LS L U E~KIEO NI B TRV IhE R
BAEMRICH Y, AP ZDOR L 5> TS,

ik 21)  AHUENIC BT HIC FEEEEO FAUCHEEL TO2 2D TH 2D, il LiiNBd 2 &, R
RO ERAMERNI LTS H 2 VIR ALAERICEILT 2 T EAWLNICE-T2DT, TOXITE
1 (e[RRI IS ) [ EHERIO W ERGES B T LIFTERW,
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] N > 11
HORTEYS EX b= J
i A Qs W) T i i 40 860m R 3i)
B g SMEE SRS

bzﬁrﬁﬁg—ﬁﬁﬂkkxs

2TV ISARFA)
BT SRR & R & ORIR

ENSEB, 3SHEDRILBGANC K> THEEZD, D, HEEENZL O[TV,
il 2 Hld Mz, BHEE N2 LD TOS,

AHAD & S ITHER I MMEZ & L, BOBEROAZRL TEABIEORS - &
JEEHEOHLZVEERELHELTVS (B INBMR), BEICEEICZEE N
AR ~ KL 2 £ 75 > TV %72,

Kl e 3 & OLIRES I, @ 5 ~ 20cm OZ LA E A B~ TR 575 2 78,
FNC IMICEET 200D 2, TNHIFEIRES X TRIKEEIC XK > TREE
NTV 2, BIRO~EROOBEL AT, ANOZIIEEOZIEE DD 5.

AlE RIS RRNICEDNZ S, At L TkEZzR L, ARADRSNEZDD
MEETH S, B FTE, BESREA > A A > o > KA > BERDN S

71 22) TS ORLEES ORI ATROER | BRI (F5 0¥y 2V ILBER SR GRS OBl A%
EENNEEEN 5755 ), SEHERIRIE * N B FF AL 2120 TR AL E54 75 7
ERELTNAIENS, TNSOMENSHHGENIcEDEEXS5NS,
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5%, RFEAR—RICKFROE ONL L, HERAOMNEZRTN, b RS
ftEhTnz, ARAGERERRKZZEL, —RICEZS5mmIEETHSH, T lem
UEDEOMNEZTE5NS, fifEa~Gampin T, HRNZEIticEd, AR
FASY A MEL TV, AR EZIREAENTED, REREENTH S,
T HZAG~H 5 A EMSE T, EMROMER, FCROMOH, Ao ABXT
IS0, LORBIEILEN TS,

FEOZILEE, MTFICERNTRREDEL, BRO~BOE2ET 3, § TR, B
BREG > SEO > EHa 555, REARRERTHIERGONEEZRT,
HEEEA SRR A E O EBRZE L, ZOBBALL TV R, AR T AERE
TREROREM, AROBFEEG, HIABXCHIEN 5% 5,

B AL, A - Ok - Bitks - AT v — M REO/NEE ORI A~
HHRIK COBLR DM~ RIS ETH %,

AEHICIEE 8 XD X S il H b Gz iEd %, & <IC Patinopecten yessoensis
(JAY) a7zl U CRINIC S %,

JEEIE 25 ~ 160m EIFTIC K> TR DM, JLAREE « KLFEEDFEL T
WA TR (55 10 KB ).

TEBIEE (HIm)

ARG FIONKINEEE A O EN S U, Eplmfhimisd 9 720 5l [RiEic
HIRICH T %,

RADEAI VDY IHMHEESZ AL TIE0T, BEHEHAEL VIV NEES LD
HENSED, BIREOHRZZELTVS, KEXETIE, AEOAED DK
RO T Z KD A, JIIRICBWTEMEES & >V MERE & OB O e imd k%
Re2d 2, Em - EROREICNELRSENZ 0,

MEEA R K O~ 2R, HROMPEZ & O, BEksS 67T, Bt
LTI IR L 720, KBILBEOFTIROMERNZ 295 L L blc, REITHKTER
HyDZRME LTS, EXMTIE 1 EDOEE 5~ 50cm OHALTHEL TWVWa,

DIV NEEE B~k 2 R L, BB TIE T, ifed s EHEki s
B0, WL TAMER TN L5 %,

%¥, ik 2 HORIGIBTRIED, Ml THRENERZEZL TS,
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TEPCEHBLETE 20 ~ 40cm OME B X THEMIBEOE DML, & EIXFE 1.5m D
MIEDOEDEH %, TDENENICEE 2~ 10cm OFRIKE S B K CBRAE RS
D2 PHT %,

AEPDPSRHE 8 XRDOK S i AMAZET 5D, WHHEBSXUTI IV FEES
MHRB—MRICHEBELTHET 2 e3P, BREHBTRREN RV, NI
Portlandia thraciaeformis, Thyasira bisecta, Macoma optiva, Mya cuneiformis
MEV, TOED, Hi - 4 - AfLdUEs (Cyclammina sp. ) R %S 5.

A DRI T 130 ~ 160m 2590, FEEicEft U, il LARE TR
LTV,

B & (Hs)

AER, REFEOTRZRTEDT, MARBICD > TRIFGIEERZRL, Eil
AR SRS (HRES TR 2 M L T ) 9 LTV 5,

TRz %A, BLROWE RO~k GO E» 550, FMEDRE
10 ~ 30cm OFZHE LTV, TDED, U UIE NEBIC A8 2R3 BB DO1iF
FRIK BRI~ PRI A m DIEE THRZITF 515,

AEDDRBEBURNTH AN A AZET %,

JERE 80m LINTH %,

EEBEE (Hum)

AT I E DI EAZ R L, R LIS K CRIEIC AT %, AaE0hH
WEMEEAZFARLTZEDT, SHBIUMHEIELEICTIEEDE D LHEET
BB, To>, HFLALTIE FROREICKRNT, WHHEDOFEZEHRTHD, X
GED DR, £z, KL OIS TR EEE S OFENEL (2 PGt
9%), BEX10~30cm Oiffgz 1 ~2m T LICHEEELZD, FEillim T
EAEVIVNEEEZTERE LTV S,

CDIED, REFFLPEEROAE DILED—FKIC, £ 10 ~ 30cm OME Az & &,
HBIE BIEE 2 ~ 3m ORERIR OIS DMAES %,

AREDNDHET 2 HAIEH 8 RIC/RTHED THO, Portlandia thraciaeformis,
Macoma optiva, Mya cuneiformis W& < AL SDOZNELEMLL, HiFIXIF
ERBROHERERIRIC D S 7o b D L HEFEE NS, TOIEMEER - HILEOEMS X U
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HEERET %
JEIRIEILE TR T 270m 259 %,

0. 3. 6 <ENkESICREEEN A

mED 5T 2 Qb ADEIR, RIEAHIEE 7 RBXUCHE 8 XKDEL TH 5,

COWifEB X CENEOREFNERE, #H7RORTHEDTHD, BIbAEMLT
TEEICEZ L, B BEHIE IS T TP RN,

PEHEHBICIZRIEX LED S REX FE TOLONETENT VSN, ThHOM
PRDFPER R7x 1, EUE L M DX 73 S ICEBICBEE L T L TH O, HgoHt
FHERES 2 HE2¢ g™ 5 DICRAL D,

1) TGRSR, dbiEl o P E R CIEBICHN—/\EBMEE (T - f:
19577, Zofth) EFEHENTVZ Wb 3% MHHIID, HEEICET 2RTH S
M, ORI LN D &, T OHIETIIHETE X N2 BRI EEX O s 5 T
HEX FE ORI A B LA NG E N B HIEIC 3T, Portrandia thraciaeformis,
Macoma optiva, Mya cuneiformis 7% 5@ MIC L7 5 5 TRt H %,

ZoEMcE, MU HHEE EOFERICK S EEZ SN2 DOOERDN, Tk
HoFEwEE & OMICED NS,

o, TOWFEO PRI O T (A 19507, B - Irg— )
DEEICHMS L, W REYHRE L &S hOIm LA Z ST D, FHEOMMENED
Bix5TW5, TOMMOENIEIE NEREAEIC X > T, =MAMHERY & IRE 1
TV X EMETH 2 DI LT, T oo ihEh gy EHilximErR o LA
EH RS THENETH S 5. CTORULTIEIEO FERIZREN LA
J& 20 S0, AN B ' OB IR B HEREBRETIC B B ML ARIE T h B &
[Al—T7&W,

2) EEINE - HEFEANO MRS 5N HbaoZiy, £e U THERSEE
e LoEEOREBIcK b Bbh, & ICHBEER LOGEMEELE RS i
TERWV, PEIEDEUEL FICE XN A EMED, &I FIciRXTH%
WO OLRE EARIREREN LIE LIEH > 7eh, H 20 EY ORI HK
SNGHVHERRRICH - TE D EbN S,
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sy, T B
E, BELLTY ) o | 201150

B 7 KOS FI

Wi - FE IV RE - K

T, B2 -2 D W -HDOERBTTITHB,

CHEEAFRPICEEN TV REA,

L EH Lo EET, AEIRMET D &S AEZTET.
X EESOBER,
R N O HEHR,
GEHEIX BB (PR — P R ) O B,

bk
I
L

SE A
e

CHERRMREDRTES BROLONKEMNTRA LU THET 250, MR

BORENE LV, 593 REN RN TS &,

N
() EENTERVES,

i)

c Zf B{EAOREN DR VGG LN Z WIS,

WU O EEEEE EUA « 2V b A O AR 185 N 0 o3 A1 i o e i oD
Ty L ER A ORICD B,



38

3)  HHEKIC K 22 L3V NIC LD ENE D, RNEEREEED 2 DD
HIfIcRES XK EDB L, REWVHADN K SHHRETEZ %,

) FEURESOEHETIEE > L L HEGENAKZ WV, $ab D, BT RO K S ICHE
J& DEERBIZIRIE LR O FHREMN ERE T > TVETHAS EEZLN, —H&®
PN i oD BL I 1R LA LA Ta <, WA o TRIE MO B AfED
BENTVDEOT, HIFEOREHBICIAN TR EHFEEDRE VIR OUERY D =
WThHsd EMEEENS,

) REBEE - 2V P EOEEETE, FEREeAMNLENTSH D, Thh SHEE
FUSBIIC I HEROVREDM LB > T et DEEZ BN, L L, HEFEOH
e 3 il 4 DFE S IR L TH B &, TOHFERBRTRDA-BD 2 HICH TS
CEMTE, TO2HRBBHREINIBOPFKLUTHELTVS, THUIKL, wBNE
Tl & ICTHFERIR ORI 2 T e TES, HEEICH SN 2 BOBERNR
HANCIRBE L THET 25BN Z 0,

A #f : Macoma optiva, Mya cuneiformis
B #f : Macoma optiva, Portlandia thraciaeformis, Thyasira bisecta

COARHIEME LSO BB, BRHIZTNLIRDOHB THKE N TV 2DITH LN
5, HEHRMEZEAEES XS REEYOERIERN 232 IR L. S5
BHliEMEEG L THRLICE DL EAEEND, ad, REFENT B EHFNED FRIC
ZLHENZHEAND 50, ERINCEHEHED EFMCRELTWE X5 Th s,

N) R EB KT EBES - 2V MEOREICIE ARG EE A0S N2V
DT, AItADERDN RIS BMERBHENTEEV, 25 L, HOMNIcWwoT,
ARRD A DJEHE T IR I BN & D BIROHERPIANEC > TR, Efes - &
)V N EDJFUETIEBETNE O T DA OHER Z2IECAT0E LWV K I,

M. 3.7 & A @
AJE E AL B BRI 0 s Y O s AR S 2 R & 4% 8 0T, WA TldE
AT SR, 35 X OB IP—GEA D T ORI A 2 LTV,

iF 23) AFEAHIEAEAZEET (5K 3, 1928) IC k> Tt I NIZEDTH 2D, D IO EES A (AKX
TEOSERRIFENCHY ) &2 DZNTHER UIIEAA (AARIEREK D, 1932) OuEilfEIcHY 9 %,
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THOREE, BRORHNEL EOITNEEEHRICH D, 725 L, AiROmED
S IE O LFIR S & RS O AE FE0— & I35 RBIRICH %

AR EHAD D FHOBERELREELICKSTE %,

B & (Es)

ARE GBS R OENE FHICORAHT 2L DT, & B Ri o
LWHEZRLTWS, %3, COEYIHETERE TRENEDO L, HEX
TRRLTHRWEESH m OV NERBEDFIET 5, COREIEABICET S5
P &2 NWIEHNEDEDTED O TENTE,

AREF IR O~ BB O T~ EDN D750, HELWAEZRLTHS (K

iz 5 Z)o

Km : R PCHFNE G RBNEO S L AR Bs © QA2 9~ HIR
RIS SR - BV O AR (GLLHIRIET )

SUEFEE T MIOENEO LS & 3EETH B, SHOSIEHETH
D, LS BEZRE RO A 2R T, Lol Bl Tws, £z, 0
W RE NS R~ 2R TE LCIEEL TR D, BTH5 TORMICET
O TREHOZE N L, ZAUTHEE S MRER OZ LIS TR RS N, I
TOlELDP> &L, FICLWHERIE VA X9,

WRiEFE & UT X SPHBES N RERHRE - SRS - 7 v — MR EomHEED
57%7M, TOEMPETESZNHMZLAR - Ak - B - A6 - RER - f
FAHEEOHIMDTENTV S, BEME—RICREAREM TH 2D, LEIHE
Wiz, BitLTLRILBEnERT 5,
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AREBHEINT TH 2 DNE BT O € 0k, HENCT LISHIRE TRuE, B
MEEDEE>TNEH,

BLLARINARE OAE PN S BURIN T &H 5058 9 RO K 5 it ka2 LTz,

HFoE EHEEMMEAR
Molluscan Fossils from the Embetsu Formation

Portlandia (Megayoldia) thraciacformis (STORER) M

Yoldia sp. Ml
Thyasira bisecta (CONRAD) M, Su’
Spisula (Spisula) cf. sachalinensis (SCHRENCK) St
Spisula (Mactromeris) voyvi (GABB) Sm
Macoma (Macoma) optiva (YOKOYAMA) Su
Macoma (Macoma) sp. (optiva & 5275 %) Mm
Buccinum spp. M
Echinarachnius Sm
et & i

Sm ¢ LRI IR S E S, Su [ REE, Su' ¢ R B,
M @ JRAEREHREAT, ML @ ST e S e e R,
Mm @ RRABEE R, SE FARNANTRE SV M

AEREOREIEE, SRR CRATH 300m ZH T 25, JLFANIER LMD
GEEIELRLDODEEZH L, BN TOWICRIEL T 5,

& & (Em)

A, EHBOELEZTEOT, SIMLELOMIE, @R & U
RUE L ORI /346 LT 0, & ISR T & < BRI N5,

JEGHE R LAWE Tl g R os &, @R c R E O LEesE &
FRIWELI ORI TIERNEO IV FElEAE L, ThEZhEEofeaHeE LT
WD, WINEEAGHRICH S,

A, BEAPCROBEE LE S~V MEBERED b5 %, RO X S ICTFE
DWE LR LD EABDOREN LW LT B,

FE24) ELICARETREMREDDIED, GHEINTVSESDEIL LT 2 KWL UIaSkimm o izbic
W< E> TV aHntH %,

FE25) HEECZOXSHBERICH DD, BMOWERICE T S AREORERIE, 9 3m OFkRIK O E S E
(Thyasira bisecta zone) &L, HHB/RIEARZZL TV 5,



41

A, HEROBBZLZRICEATED, Filfzto3EENa~HEROZEL,
WETH 2, WET2LRAMZEL, THLHTRVEDLEE S, 5B, TOREER
LI LIEREME S B2 5 I KREREZERL, Bl L EICEBDO LA
ZHTOERFEHME LTV, iz, MIKICEET 25 8EERITH L, RERH
ImYEEHD FFOENTVWEEIANEHITHALNS,

B KT EEICERREMRZHE L TW0d, T OMBIEH P 50cm WAL T
HBHH, LTICE ImULEDOEDOHH D, —fRICH (zone) Z7x LT3, TDIF
n, DEOBGR/MEBXUARRZEATVD, KFELEEICZ L, RIkdHE 01T
BTHONTVERW,

SERITS R E DI DA 1, BLIE DI SIS BN T2 ETH S,

AAEHEMSEHE I ERDOX S Gl A AZET BH, FIRIHEUEIINTSH D @R
Digv, ToIEh, HE - T - WBE A% E L, E G (Comatulid crinoid) @
L PRI A Z AT RXYNIART TR LzE 0T, BRI NEBIZIC L - ¢,
Cfr. Heterometra sp. indet. & #EE XNz,

AEER, WAOX S I EIZRE Y, BN ETHED S I -l EH
BIC k> TC, DINICEOREZHSICT EROO TIEMZERIERN0 Hv, B
5 B TR TR 700m,  #i Al T UERY 450m 259 %

A A UK IS 5V T — RIS “Gray shale” EWLbNTW3EDT, HH
iy Y OFBEICHYS T B EDTH B,

M. 3. 8 /%5 5 E"**(Mc)

ARS8 1 RIS BRI 7 N OSSR R R L § 5 DT, HHE =50
BEMELRL TV, ARIEEE TSNS X ORI 2 5. RO
i L DTN EAWBEGICHZA, FREEEICFITH S,

AREOEHZ 5T EDRIKOOMAIDETH B, ik & gt & 0 Hific £
DOFERDNRD HNBOTHIKS L ICiidd 3.,

71 26)  ASGERRZELY (1929) ANEBEO e UTHR O o 72 Mg (FaEFAt « g — 19 & £ AmitE
EEHEICEZSH T W) TH2H, Fhiomilg e UziSE» 5 & Thyasira bisecta, Macoma
optiva, Portlandia thraciaeformis 7z &0 “HNEWRE" OEEZ L DHNMAZET S DITH L,
BERTIED "W EPIRE" OB LWEZNE > 0 LTV 250 5l a ES TIOO b s & 0
T, HiEFHIE C. C. C ALK 1949 Ic Kk o7z,
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SR (AR )

S BT LGS 5304 U, 7Ef N-S ~ NW-SE, W15 ~ 18° DEMIZ R L THIE
U, FEIEMmICHL, G EREEICX > THTHN, R0 O &gk
LTy, BEIEMENESXCRENSED, EilEOBEY IV MEE#ELT
W5, WO~ R @ OMRE Hl~ PR S T, FEHO 1A 20m DJEE D
I 2 ~ 3MDEEETENFEL TV 5, BEAITEE Sm AANDREETZHL, ik
Flem LADE DT, BERNCE - SIS - AR EOHHEHOMN 5%,
G ORE T B HE SR O IR il ~ PR S I B 72 0, B U CHIME K
tzRd5, COMELERHTHY, BULL TERICHE LR L5, BRI
DR =R OME O AN THLTH D, »D, mud pipe, Ky, Bk (5
ERARLILNAEE), MEREEER, LELEIORA - F3IF5265 5%, LMIEE
5ICHEIRIERAE L B> TW0d, TOXKIICAIEZIDZ VB IEHERY O
ZELTVS,

AR CIEE X 260m LI LETH %,

Hrbisnis (4638 )

KUK T DB E D 2 WIEED SIE > T2 DICH LT, AHUEKTIE
FIOEREOR )V NEJe S L, HIKEOMRRD & & O BE MRS E D S G
0, EROHIROMKIANLEBEDZED > TWERT, HFKEZRIZL TV,

JFEHEZGZTSHEORETIE 2 ~4mb D, HETIEHE (HFKEWEOH
BT 5840 ~ 50m OEERET %, EEOWEIEFRR D K i O 44
ESFA—DOWHEDOEDTHZN, HHEEHTHD, BHDR,

WTE O T, EAICHEBEDS S m BRI NN, kA TZENLL L
HLZEWDTZDOEFUIHSE DN TER,

AHUTERGRO K 51 LIRAATH 24, BHL TV SE57OE S & 120m L
&%,

REREBELHBRA

AREFIICERMOZEATVEEHINE L, LELRERERO R ZZET %, #

sk 27) TFALOERHIEOYEE D B I& BIAIEHUNIIC UL EE LRV, HIREEDIHBIE & BICAED 5 Id 2k
IICEEICEL, EIKBMAHZETREEME LB MIE K TE S, & ITAFHED 5 For-
tipecten takahasii YOK. & #2539 2 AUt ZET B M TH X E N5,



b 7285 10 RITRT,

910 & SRENEE b a &R
Molluscan Fossils from the Mochikubetsu Formation

Acila goitschei (BOHM)

Nuculana cf. yokoyamai (KURODA)
Yoldia cf. naganumana (YOKOYAMA)
Yoldia (Cresteriium,) sp.

Glycymeris yessoensis (SOWERBY)
Mytilus sp.

Astarte borealis SCHUMACHER
Pecten poculum YOKOYAMA
Pectinidae cf. Patinopecten sp.
Fortipecten takahashii (YOKOYAMA)
Clinocardium californiense DESHAYES
Clinocardium braunsi (TOKUNAGA)
Serripes cf. laperousii (DESHAYES)
Cardiidae gen. & sp. indet.
Veneridae cf. Callista sp.

Dosinia japonica (REEVE)

D. of. tatunokuiiensis NOMURA
Veneridae cf. Gomphina sp.
Mactra sulcataria REEVE

Spisula sachalinensis (SCHRENCK)
S. voyi (GABB)

Cadella lubrica (GOULD)

Macoma calcarea (GMELIN)

M. incongrua (V. MARTENS)
M. cf. tokyoensis MAKIYAMA

M. nipponica (TOKUNAGA)
M. (Macoma) sp.

Tellinidae cf. Psammacoma sp.

T. ci. Fabulina sp.

Peronidia venulosa (SCHRENCK)
Siliqua alta (BRODERIP & SOWERBY)
S. sp. (@)

EL

AR

Vi 3

vi 4

Vi 5

Vi b
V 4-5

v 5

vV 3+4
vioo4

Vi 5
Vi 5 vi 5

W 2-5
1 3-5

Vi 5

vi 5

vV 34
W 4-5
TL 2-4

vi 5

vV 4-5
Vi 5 W 3-5
IV 4-5 v 35

Vi 2

v 25
Vi 4 v 3
L 4-5 L 34

v 4-5
Vi 5 vi 5

vi 5

Vi b
Vi 5

Vi

VI

2
:

43
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Panomya sp. vio4
Panope japonica A. ADAMS V45 I35
Mya cuneiformis (BOHN) vI 5 vi o4
M.  japonica JAY v 4-5 W 4-5 ‘
M. sp. W 4-5 =

Thracia kakwmana YOKOYAMA v 5
Tectonatica severa (GOULD) v 5 VI 4 (3)
Naticidae gen. & sp. indet. ; VI 5
Buccinum bayani (JOUSSEAUME) Y
B. sinanoense MAKIYAMA T |
B. perryi (JAY) v 5
B. sp. ; vi 5
Neptunea sp. (a) \ V1 5
N. sp. (B b5
Fulgoraria sp. v 5
Echinarachnius sp. ! v b

5§10 £
PR IR R S DR B & CTR A ENIR
JeEE © Bk S O e e
RS I H 8 & (p 38~39 LU,
() MM EIBEROLODENCERLEFOLDRLZEEAT VS,
F(2) D HBMREMOEENE > TVE, 2L BREN2~2.5cm T
HBMN, KEVWEDII3cmHBEOLTH 3B,
Q) coMicttitEns 0 (cf ) ZEHTHEL 2,

Befd, BBV MATIRZ S OEMAENT, BRRICHBHLTEENTED,
EECHEL T 2> TW0D, £, M- M 2GR aTELELEVbY 5
REFERICEMMAPERL TV D, KU TREEOFERNEZETH O, ik
ISR TR MO LN IE L A CRRD bNE, M TdiRiEX o B T
HEDHEMEA L THEENTWVR2HANE L, KX L, MBI UMW DRSS
BreauHeN ]l ~Bm O TAHANCER > TWS, £z, Macoma D 1 ~ 2
Fi%, Clinocardium @ 1 fix ENZNZTNHZELTVWB I MDD, TDEI %%
FEA OBERNE C OME» OB 8RR LR LIz L 2Rl T,

LRORBD DN O THIETHROD, OB GRIZEHBIEROLERE <,
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Fio, BUEROBEDMAN 5 A2 & MK 0% > i OMMISGENK S Th b,
B, CORMARE, SHMNEEHOMERRZIHETEEXSNTVS "H#IHEY
B I2adon280THA5,

OB 77 K9 600m O ifEF TR L A ALBMEARRDOE S B EDTH 5 (T O
3T Fortipecten takahasii Yok. ADa D9 5% ),

NOAOSAri@ (2) SPrvrrrrenrssrrrrmsssrenssetntintttiiiettiiieteiieeees Rare
Pseudononion japoniCUm ASANO -« +trwrrsrrrrmmereminaeeeiinnes Few
Nonionella miocenica stella CUSHMAN and MOYER:-+--+-++++ Few
Elphidium hughesi foraminosum CUSHMAN:«t-txeeeeereereeeeees Abundant
E. subgranulosum ASANQ «orwerereerseereseeeenes Common
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(Abstract)

The sheet-map area is situated in the Northwest Hokkaido between
the Teshio mountain range and the Japan Sea. Along the shore line,
in this area, a flat land of the height lower than 100 m is well developed
with the width of about 4 km. The flat land is formed by coastal
terrace deposits, while the eastern highlands are composed almost of
Neogene Tertiary sediments. The Tertiary constructs large scale folding
structures of the trend NNE-SSW or N-S, and so the area is interested

as oil field since several decades.

GEOLOGY

The geologic members of this area are shown in the Table 1. The



basement of the area is upper Cretaceous, and the Neogene Tertiary
directly rests on the Cretaceous, and covers most wide area. The

Quaternary terrace deposits and alluvium cover the remaining narrower

area.
Table 1
Age Remarks
Holocene Alluvium
i
R
2 v - .
= i Marine & River terrace deposits
& Upheavals
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]
Embetsu formation
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Kotambetsu formation Dacitic tuff
e e e e
Chikubetsu formation o
| Pyroxene andestre
Sankebetsu formation Acidic tff
{Hetonaian . . .
E Hakobuchi  formation Acidic tuff
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= |
“ Urakawan! Osoushinal [ormation

CRETACEOUS
The Cretaceous crops out only in a narrow area at the northeastern
portion of the sheet-map as the core of the Pankehorohetsu anticline.
It consists of Osoushinai formation and Hakohuchi group, and they



respectively belong to the Upper Ezo group and to the Hakobuchi
group of the standard Cretaceous stratigraphy in Hokkaido.

The Osoushinai formation consists of massive dark grey mudstone
with intercalations of silty mudstone in its upper part, and it contains
abundant marly nodules which yields many fossils as shown in Table 2
in the Japanese Text.

The Hakobuchi group consists of grey to greenish grey sandstone,
and intercalates silty mudstone in its upper part. The sandstone is
tuffaceous, and contains fragments of quartz, plagioclase, hornblende
and biotite abundantly. Light grey dacitic tuff bed is intercalated and
also coaly shale beds in the middle to the upper part of the formation.
The formation yields such fossils as Inoceramus schmidti, Metaplacenticeras

subtilistriatum abundantly.

NEOGENE
The Neogene Tertiary develops in almost whole of this sheet-map
area, and it is divided, upwards from the lower, into middle Miocene
Sankebetsu and Chikubetsu formations, late Miocene Kotambetsu,
Higashino, Kinkomanai and Embetsu formations and Pliocene Mochiku-
betsu formation.

The Sankebetsu formation crops out only in a narrow zone along
the northeast side of the Chikubetsu anticlinal fault at the southwestern
corner of the sheet-map area. It is composed of alternation of platy
hard shale, massive hard mudstone and tuffaceous sandstone accompanied
by thin intercalations of tuff beds. The fossils found from this forma-

tion are shown in Table 5 in the Japanese Text.

The Chikubetsu formation is found in two separated areas, one at
the southwest covers the Sankebetsu formation unconformably and the
other at the east overlies the Cretaceous directly. The lower part of



the formation consists of sandstone, which is greenish grey, tuffaceous
and massive, with the grain-size of medium to fine. Conglomerate
containing abundant pebbles of pyroxene andesite occurs in the basal
part of the formation. The fossils contained in the sandstone are
shown in Table 6 in the Japanese Text. The upper part of the forma-
tion is composed of tuff aceous massive mudstone of dark grey or black

in colour.

The Kotambetsu formation, overlying the Chikubetsu formation
unconformably, covers more than a half of the sheet-map area. It
forms large scale folding structures, namely the Embetsu syncline and
the Utakoshibetsu anticline. It attains the thickness of more than
3, 000 m, and is composed of repetition of cycles, beginning with con-
glomerate, through sandstone, alternation of sandstone and shale, and
ending in shale or cycles represented by alternation of sandstone and
shale. The thickness of each cycle beginning with conglomerate ranges
from several dozens to more than one hundred meters. The interrela-
tions between each cycle are in parallel to the time planes respectively.
This fact is clearly presented in the relations between the cycles and
rhyolitic tuff beds interbedded in the formation. Especially, three thick
tuff beds, forming prominent key beds and being traced over very wide
area, are perfectly parallel to the overlying and underlying cycles other
than above and in the restricted horizon between the lower and middle
key tuff beds, the unique sedimentary structures are observed. They
are mudstone conglomerate (or tilloid), in which slumping sheets or
blocks are contained, and existence of erratic boulders of mudstone and
sandstone or blocks of alternation of them in the formation, considered
that they were derived contemporaneously from the Kotambetsu forma-
tion itself. This characteristic phenomenon seems to be originated by
the mudflow due to the turbidity currents caused under the sea water.
Both the thickness of the formation and the coarseness of the sediments
decrease generally northwestwards.



The Higashino formation develops in the both wings of the Em-
betsu syncline. It covers the Kotambetsu formation with clino-uncon-
formity and it is divided into 4 beds. The facies and thickness in some
typical places are shown in Fig. 9 of the Japanese Text.

The basal volcanic conglomerate-sandstone bed consists of volcanic
breccia, volcanic conglomerate and tuffaceous sandstone. The former
two exist in the lower horizon, and contain pebbles of hornblende
andesite and subordinate amount of pyroxene andesite.

The lower mudstone bed is the so-called “hard shale” consisting
of alternation of hard shale and silty mudstone. Many marly nodules
with the diameter of 20 ~ 40 cm are contained and sometimes pumiceous
tuff beds of 2 ~ 10 cm in thickness are intercalated.

The sandstone bed occurs in the middle part of the formation, and
well develops over wide area. It is fine-grained massive sandstone with
the colour of yellowish grey or greenish grey. Nodules of fine sand-
stone with the diameters of 10 ~ 30 cm are also contained.

The upper mudstone bed resembles to the lower mudstone bed
in lithologic features but differs from the latter in scarceness of marly
nodules.

The fossils contained in many horizons are shown in Table 8 in the
Japanese Text.

The Kinkomanai formation is contemporaneous with the lower to
middle part of the Higashino formation and it develops in the western
wing of Utakoshibetsu anticline. The relations among the above-
mentioned two formations and the overlying Embetsu formation are
shown in Table 1.

The Kinkomanai formation is divided also into 4 beds in the type
locality, but the lateral changes in the rock facies are rather abrupt.
The basal sandstone and conglomerate bed has a thickness of only 8 m.
It is mainly of tuffaceous sandstone, and contains pebbles of hornblende
andesite and biotite dacite.



The lower siltstone bed is transformed gradually from the basal
sandstone and conglomerate bed, and it is tuffaceous muddy siltstone
of dark grey-greenish grey in colour. Marly nodules of 30~50 cm in
diameter are contained.

The sandstone bed is also tuffaceous, and contains pumice and
glauconite grains. It is also fine, massive sandstone of grey-greenish
grey in colour.

The upper siltstone bed resembles to the lower one in the rock
feature and it could not be differentiated in the area north to Tokomanai
where the sandstone bed thins out. The fossils collected from this

formation are listed in Table 8.

The Embetsu formation develops at the western wing of Utakoshi-
betsu anticline and at the northern portion of Embetsu syncline covering
the Higashino and Kinkomanai formations conformably. It is composed
of sandstone and mudstone.

The sandstone bed is the basal one, and develops only at the east
of the Utakoshibetsu anticline. It shows prominent cross-bedding, and
is composed of medium ~coarse-grained sandstone with the colour of
greenish grey-brownish grey. The sandstone is generally soft, but in
some places, where the matrix is calcareous or limonitic, it becomes
very hard. The mudstone bed composes the main part of the forma-
tion. It is soft, massive, diatomaceous and silty one with granules or
grains of pumice and coal flakes in it. The colour while fresh is grey~
bluish grey and when weathered it becomes greyish white and also the
weight decreases prominently. Marly nodules of 50 cm in diameter are
contained in the lower and upper part of the formation. The fossil
shells collected from this formation are listed in Table 9 in the Japanese
Text.

The Mochikubetsu formation is the uppermost member of the

Neogene in this area. It is transformed gradually from the underlying



Embetsu formation but the upper limit is not observed in this area.
The basal part is conglomeratic sandstone or alternation of sandstone and
mudstone. The main part is yellowish grey, loose, fine~medium-grained
sandstone and the upper part is conglomeratic sandstone. It represents
the deposition under shallow water, and is variable in rock facies. It
often shows cross lamination, and contains mud-pipe, plant remains and
pumice grains. The fossil shells are listed in Table 10 in the Japanese
Text.

QUATERNARY

The Quaternary in this area is composed of terrace deposits of
coast and river, and alluvium. Among the terraces, the highest one--
--terrace A----develops most widely along the coast with the height of
40~60~80m above sea level. This deposit is named Tokomanai bed
and it consists of gravel, sand, clay and peat with the total thickness
of 15 m. The second one----terrace B----develops to the south of
Hatsuura with the height of 40~60m. The deposit also consists of
gravel, sand, clay and peat. The river terraces along the Embetsu-
gawa seems to be referable to this coastal terrace. The terrace C (20~
35 m in height) and the D (10 ~ 20 m in height) develop only at the
estuaries of rivers, and seem to belong to river terraces, and they are
composed of gravel, sand, and clay and also peat in the terrace D.

ECONOMIC GEOLOGY

The indications of oil and gas are observable in the area near the
axis of Utakoshibetsu anticline, at the middle reach of Mo-otakoshibetsu-
gawa, Kitafirembetsu-gawa and others. There are records of pros-
pecting boring to detect the oil in the Kotambetsu formation at the
river side of Mo-otakoshibetsu-gawa and Nakanosawa, but they did not
reach the depth more than 470m. They spouted the gas, but no oil.

Thin seams of coal are intercalated in the middle and lower parts

of the Kotambetsu formation at the Pankehorobetsu-zawa and Penke-



horobetsu-zawa, but they are very thin and lenticular, 20 cm thick in
most case, and only 5~10 cm generally. In the Hakobuchi group of
Cretaceous, coaly shales of 10 cm thick are found.

In the beach sand, chromite sand, platinum sand or titaniferous
sand are concentrated locally after the seasonal winds. Chromite is
contained in the sandstone of the Kotambetsu formation also, and its
content is about 3 gr per 10 kg of the sandstone.

Mineral springs are found here and there in the area of Neogene
Tertiary. The two of them, at the south of the cape Kompira and
Nakano-sawa are utilized for public bath.
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