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150 Hicble> TiTbh, /IR &SRR & ORNFRZE L LT, Mtz nEas, dt
AR K TS Lz,

FREE U 7Y A (S REAR A B AR D i R OE 2, /BRI
WEPAE B P AEONGREZRICE T, ThThiiEEhic,

[. i 7

C O ILHIHE OIS ALE L, o THERAMILOERIRDM iz &
> CHARMBICE S, Ko DMk, ik 150m §it% 2 5 350m LU N DK 411
Mzt > TREIRE NS, RIS S PRERKEICIE. ik 60 ~ 90m O PG
WAFEES B, RT/NERINIODE S TR, & 5l —BARW P fT—ifEk 30 ~
40m—hMEET %o

HZ I HE ORI E N, Th TRz ~RL, FcEfoa—FokEedt
EOEFHIE & DY B IKIEOMIC, FLWAENEDSNS, TOMEDER,
fiiZe GE O D 5 WG E T 5 DRIIIC & > TEBICHIE NS, $habb, 2
— REJE O T, MG & R RICHEME B BEARICEZE L, 5P
WSRO D 2 EEDIBIAEC TWEDICK LT, HHHIEDSR S 545 T
FEEE —ICE <, ZETNRINTHE SRR Z 2L, 1LIBEO RS = & FiEIC
ShdEn, ZEPEEIC K2 MPEOHEE & HIRINICA S TH %,

FKRIE, B S PEANRIE I 2 BT U T HASBIC T A, INVEEEN 2RV TR
KREEDREV. BKREBICZOULRFEAZIET LTS, Ml — FaEo



DATKIEKNIC BN THRICHE LW, e, LR OBRRICHD & 25 I3
NHBENS,

. i =1

m. 1 M &

CORIEE, R HABICREMHOFE =AAE L, 8 - WERHO L5
KT ZHE=AEEOWT B L TAITYD, ZTOMBRIC DOV TEL DIRRA
INTE

ABE IR NI 53409 2 Mg O JE P B R 2 AR &, B 1XKOMD TH
%o

i MIOI— Fafid, AROME - Yta s & CRKEO N a2 Ed B
Kigz Tk 2HMETH > T, ZOMEHMYI{E{ICiE Comptoniphyllum sp.,
Liquidamber formosana HANCE ZDAtihids O, Higr I O IRIE 72 SURIF T
LD TH S, TOLMOEPHIER, (k- aEo 1 BHeEx 5N
T2, HPBEIE = ROBIc U, dtsih S mpaER - (1 855 by
T 5 @i A% 4 (Overlapping unconformity) ORICH B T EAHSMICE N
7t 2 UC, dAHIELL LR E T mic K SH L OHE I, — N o HER
BOMRGEEENC X > T, MHOMRK LI O, 3abbIlicERE N
BEHIICHERE LTz b D e EZ BB, T ORI OTLRESNE 5 FHIE O HERE I
BOTELL, HIHIEOHRURI A SARBIN Ik Th - Tz b HEE I N B,

BPHBIE I K < EE MG B O Uik A /R L, O EIEEES &
50, BEMICE ST BN OMROEREOJe G RICB L T0d, EMEGRE
OHERTHIINT W U Te il 22 lia 2y, /ANMEFC#@ IS 225, Chidamitsn s
AEPTEIH T 2R CRAMTTIC DT 5T, EEINICERD BN BRI O O 0 O

ik 1) & U THBIOSERIENOBRIC X 5. 340bb, EFHIEZ N O RILLIE TR, A%
BN FOIOFRIEC RS 5, Lo URINLIT A 5 P55 REERIME I AT T, i PR AR RS
DRI LT, ERAEEZE > CMIOEESE - 1— FafEicEL 0, $4bb, K15
km O T/E XK 3,000m OHIE & EIRUIT BV,
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O LHECTREDTH S,

dTPHRE ERRA 5 5at il OHERIC O 72 2 [ O O BN IE, k& U CilkEids)
LIRENDFAMEIH TH 5,

WP A LRGSR L s O TH Y, REMELAE
FHEERI e EZ 5N, —IEMNEOERKZ & > THEHOREL EEZ SN
%, WENMMCAES X CEEO AR EBL TH Y, 21— Mg
FHCEEL T, maikglch - b EE N5,

= RORDIERGEESNC & > T, DLEOB RO = #Eh - WilE D8z 2
TERBL, N0 LHEZERNT, MO XREEOERMEAL
2o

FIHFHD 2 BROMHTFR LB X BB OMFR 2T 5 BROERE, &5
G B O R, 35 =M ORI 2 % > TE S /KFEICHRL TV 2,

BIUARLIC B B R DL, BRICDTID FAR—5 5 WIKED N —
TH5,

A D Jeg e 72 AL R ALy F5 K RIS LS B &, B 1 ROED TH
%o

I.2 % % = K
M. 2.1 2—FK0ofg

ABEARE TIOR3 L, At Ic s 31— kajg? 0 ot
ETH2, 12— Rl KRIARGLT, IO AR E 2 NEEICHE S
A, AR TIEZ OREHIE RS NEY, T OHBNICHMY 21— FajEid
Z DN - A Z oM S, BRI T 3 50 SN TeAE O H A E T 5 % i
KA LD, EOFICHETZ28DEEZI LN,

AR RAEE UTHREMR S EREORD URIKGOREE NS ED, #ED
KUL Y RO GRDEEZHE LTV BN, SHIC K > THIlD T % T LI AATHE
TH%s,

SRIEEWTE & B b > O VI LIS PRE N B USRI 0 g B A IS, KIRFI



ETHRDIR & DI R BHE N S, 75 DI E R 144m fHL 26 TSI+ =
FBHEIC AT, BEBIUMEDEHBT 20 MH 5,

ZOHMIT IR DB FMEBTIE, SEITH L Y DROREZIFKET %, kO
B2l TT, 0 EMcE, KB —#D 5 RiH72 8 TN TR
IJT, Corbicula spp. 2T 2BUEND S, 2T DODXIHKOAKBE SV EZL
FEd %o

ENEPASY SISy ab i (a1 %

Corbicula ovalis PRIME
C. cfr. atrata REINHARDT
C. sp.
FOMAKBYMCABRT
Cyperites sp.
Equisetum arcticum HEER
Metasequoia japonica ENDO
Comptoniphyllum sp.
Juglans cfr. acuminata BRAUN
Fagus sp.
HFOMYEATH D, RI/NTEEIT=FMEHEN S, FBE—IZXLD Liquidamber
formosana HANCE Z DA RGN T3 'Y,

Eb b 2 2O VIlE OB PEES, NSO 369 % 21— FafEid, 246h
SIERFIKEO 21— F gD Lz L) 5 IeEIC S 50, A TidE o Es
GG OHETHY, FEE, MELELTHUTERS L@ ARETH S, L
MU, IEEEN RS OARRE R D S IS REI LA 5 N,

EHIC, RBEFEROEMEIC M 248G, JEE « E b > 3L iilifE D
ST 2EDERNBZRICTZ, ThbE, WEMBELBKETRENS &
)

Felanniella cfr. usta (GouLD)
Siliqua cfr. pulchella (DUNKER)

Siliqua sp.



Solen sp.

HFEORMFEOMEAZFET Do

PLEa— FaEE @R R RICA T, EEa0 LSRR MO BB IRRE N A2 E
FETHBHIC, FlEEFRIEATETHS, LrL, 21— FuEdeikel
T, %ihd 2 Pttt RO L PHIEIC &> TAEAICEbNSB T L, Comptoni-
phyllum, Liquidamber f¥)Etx T 2 &h 5, hFtTIHOHERI TH S &%
Zb5N%, FRlBXTCREEY OEAN S, AEIEKIHT ORI E h
% (51 E£BHK),

. 2. 2 & 57 9 )=

AR ERHTIC BT B EHE Y OILETH Y, HBHIEMHNEERICKS Y,
HAAE I TR DL — POz @i~ EaicE@ly, ARIcB O TEEE»S |-
To2HFICHTEND,

HARBTE  FHE I RIEISOICES O KD 2 HHTH L, MBS Sl
BINCE, 2O LI EBSICREDHE, 5120 LICRERVLESD
BERAGWELDOHE, LWIHFZHR LD > HETHEVWHIETH 5, 7z M
JEHC ik, FEEGE KIS 1 RDEE 20 ~ 30m DEIKAEDH - T, #EE LTH
NTHB, TORKEEO LMK 500m D& T AT, T5IC 1 ROBIKEENS %
N, WERTHIEGEMT 5 C EEARARETH S,

WS —HHCHOR, RO LTI C, HilamifFaz L9 30, Jbie
BB 2 29 %, WiELlea & D REO MICBbN 2 a3 E, R
T, —RICHEVREZE L, TR > THREIE R D, RICEBEEICHET %,

EEEFKOZO URIKOTERREE BRI L, Fizgd 2 &8l
Al & 75> TS %, BAEREICIE L TRMENS S, A & ORAINK
FIEH T, BEDSBIRICHIRICE > THRERE R T 5,

MERZ DD COHAREZE > T MIOREICETZ0E L L, AFICEEO

7E 2) Fa(E1E (1954), HARMNEZ2 LR SO, IO iz 15 e F-d - Fic3nE
N, HEIZVDD B M OIRBIYIEE L ERBYIEEE TH D, MORBPIETED DAL, FEBIIELE
FERAR T BHEA LTz, T OBRHIALA 44 HHEThiE NS, 21— FrjE - e id b 200
NERERE L, D— ROf@iddbis 44° MHECRERE & 75 %0



ZEDE LV, BHZOES I 10cm H 5 10m THBH, ELWLEDTY I
200mICiET %, Balds > TRMBIREZEL, Moz e L, MICHS
¥i- ARED#ZZH, NIRDSANBRDEDD THLZEREETDOHEMEEN S
%o RIMICE ImICETZEDERLN5S,

FEBEH, RRCEEAHRIC, BB LTS - RS H B WG T O EEN 5 IR B RN
LABDELMICE R SN2, TOERZEDEFEH MITETSEDEZXH 5, Th
SOMTOUAEBIE, TOEHE - RN SRR EEZ BN 5,

B IFAT, 85T, W2 eROZHT, Mo E OFEEE TR H S Ok
Hz2L, B 20~30milET %,

A PERE RSO JE R A IEHI N T 3,000m I K5,

HABEBLEE o LEEE L THm LiciEE, SFHEOREENSATE
D FICY 28 0T, FEFHLMBL, ZOERMINANZEDTH2, T74%
b, HFEE EICWERIC L > THESDORZIE, MEBX eSO
B, THICEMAmDS LIREORER L, S & RIKERY S OWE &
DEDLHTHANIZHE 7% 5, Jeald ML DI THS WFIKGEZRD,
HHEIE—TERE L T B,

SR FEOWERICE, EETICHERENTRFORMDAER SN SN, HAHHIE
F EEBICBOTELLRIKETH BT &M, 1 DOFELWRMTH %,

THEEFABIC O e Lz 0oahict, LIELEDRDENL Y RO
MEEZHETS), CThEOBEEOMIE, THOZhEMBEICBVWTIZEAL
ZH gV, BEEIKBEINZMETHD, AREDHEEESNT, fEiHS
FHOBMNLE LIXHICDL , BSOS FMEEOL DI L THETH S, 5
FHilfE LSO JEIR I3 250 ~ 300m TH %,

AP D 5i&, KEMEIE E A EER LAWD, MlbaOEHD RS
%o WA IC B B AR R L S WG S i afLERRE Y iIc kb, EredE
PO — POz fAERICHET 5 LWV HRICE > T, EPHlEORHRIEE—
SRR E EZ DNV THH 5,

ik 3) HHEMICREA LB D,



HAHE IR LT, ZOUHRRINE K UGN S, SO MERE (H
KRIE) BET TR YRIKEEARE 2, SURRREORIRE S & ORAIES
JE TR E NG, A PHE BT OB SHEL T, AR EHEIC Ko Th T
MO Lz G B HEE Y & UTamE nEE, B A B X RSO
HWEZHOGEANDRD, LHASHEBRENSBHT 2L A0 XauXVEIKE
HEE, HAEABICHELT, ESMEVRVEDEEZ S,

JefsH 7 & OxtbbiE LiROEO TH 2 M, FEEEMHG L O ERA B L,
PHAE Ot EiE I FE ORIK ORI E HA Bg 'S etk Eng (51 £8
) TbBb, HAHIEE FAOI— ROfE L 3ERAREOMRICH BT L
5, HHTOIR FERAROANBEAHIE, HARERAKO NS L H— DM TH
BT ENHEREN, THIKIERE L PIE E ek, L BICERE S L
HLOHBETH 2 L0 G EOHE, BXUTZO ENiOHIfEDENY EOBR (%
W) HmEND, FIRORELEMNATRETH A 5,

o. 2. 3 WENMLaE

SLEEMEA I END b > 3OVIEED S/MBEFIIIRGIIC D 72 B e, Fichiv
FPRORGE R R LTS %, HIfESIE MBE—IC X3 ™, ARIZEEAN S, Wi
M2 E RS « RINE A B X UEEEE - lEESEIC T 5N 5,

MEARILEEERETED 2V OMEON ST TD, ELHTHRS
NI/NRKIIS 39 %0 AEFA RG22 IEDOMD 550, HOORIKHAMIC
Fo TR EN, FNTEEHD K KBS NTMBEZIEZTVE, KoM
IR B IE IR, HEOERZ ZA TV S,

LA OB IRBOZVWUROZE L, #0E, BT, WRTERMZHEDS
ENTERY, TR, W UTREA - Bl - SE0Ea (ROIR) AR
HoNG, BREAOGEREAONEZ/RT, HEkaidiEs A LEBOT, B>
HIEZRY %, Efiia R RIIROMSIEZ LS 2D, Z D& LA ENRIBIEIEY
BROBIICZNENTV D, KIREA - @k o ORI MG Z 29 2 00
H %o AEIGEEMFEIEN TS AEREE T, B - KHAROR T - 7T 2B X
CHDROBIN 5755, T EAWEDN 57X 5 HREMEZ 2500 H 5.
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ARELLE S, > CREPHIE EORIKENS - fea DL ZRBAICEH> T
WEDONHESNZTIEFT, 0 EIORENMCAEE DEHZEOBREAHTS %,
UL, SARIED EAICH 2 &0 B EOBIRMN S, SERTHLG 53 - #EN
TS D 7> THEIC R SN2/, HENE, &2 0 IEHENEE FSEE
IR EDIEDLIERED 2 VIS Z OEIE L, -0 EHEE SN, SR
MMeafERESO—8EEZ 5N %,

RIKEWESSUHERIE T L UTHKOG UGG ORI 5 HITRLO BRI
WENMSIRD, TEE LEICEANRT—HRICHKI T, U UIEHRI A B 2 W I AR
DA HEBT B0 DB D, hOWEZET %,

Ao NEICIE I aZEL, T OaE 2/ MR )AL B 5 2oy
MHEichle>T, BT BT ENTE S, TOAMHIEH/LNILARE, RD
WO TH 5,

Pelecypods
Anadara amicula (YOKOYAMA)
Glycymeris pilsbryi (YOKOYAMA)
G. yessoensis (SOWERBY)
Mytilus crassitesta LISCHKE
Patinopecten cfr. paraplebejus (NOMURA & HATAI)
P. sp. (kurosawaensis type)
P. yessoensis (JAY) subsp. nov. KOTAKA
Venericardia ferruginea (CLESSIN)
Felanniella usta (GouLD)
Dosinia cfr. angulosa (PHILLIPPI)
Solen sp.
Panope sp.

Gastropods
Crepidula grandis MIDDENDOLFF

BEEERIEKGOMEEEH 5 VEMNE, R0 UEES EWEES L
DHENSEY, RENMCAEOR Lz i) TWD, AME SR /MR
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FIBHE TIRIEE 50mICiES 20, AT IS L > TIRAIJEE 23 T, Kig
FINDOSZFRIZDIRIEL TIEC RIS %

SLEEN AR A PRI RE A SEEEINCRAL U, BUERIC il 221 S DR IS
MHEL, RBIEOHEREY D 5750, EHIC K > TRAICEDNZ T LR END,
H T /NN FHE SR IR FE &, RGN B34y « MENHS IS 351 2 A0l
JE - HENIE D 2 WIS HENIEE A 78 E OB H G 2 & > TIRE S N2 HE Dkl
HEEZBNS,

AL, I NEO NEROERIREM S HE BEICO LS NS G FHE RO B
BICERZ T &, KRitEOHRMTSH > T, JL5 B 2 & ST ThEsH &
xY, HREWHAGTST L, EHIAEOR EICHEHAHOMFET ST Lk E
M5, BRI O R EOMUEE S K CHEERE 2 P ic it I ng (551 £BH),
o feafEN D, KIEOHEROEHRZIRET 5 T LIETERWVD, —ISHENE L
[ C < it &9 %,

O. 2. 4 = H J&

ARG X CEHEN S, it 0EnE 2 L REAERHET 5,

S ERY b > U SAMEEF NS T T, 2ERDDHRE D DS i
%o AFIEH, HFIKOORKER N UER TERENS A0, FALOBEN L
filE EER OB EMRI S & 2 S EE AN SWE T 5, i b3V T
&, AREOREIBICE DD THIRICHTEM OIS E M m ORINEREZHT
%o

Jes 3, SR TR RE T, ALY B & BRI > TIHIAE
W TR D, HIRT 2 LHOEZRLTEDOH TR, PEIRIRE T £k
ICHEBEOMAZET B,

TR FICRE 10cm 25 2m M ORIKE B ZESH L, EMIcWEE %5
HADD B, FRABEFNINTILS TR, ARREHICEE 1m ORI 5752 % s
[EDPNET B,

AR BEDIRNEN 5 & EREE—RBIIEAZEL, RO S IR
Fohiz,
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Pelecypods
Truncacila cfr. nakazimai (OTUKA)
Nuculana sadoensis (YOKOYAMA)
Yoldia thraciaeformis STORER
Yoldia sp.
Glycymeris sp.
Thyasira bisecta CONRAD
Macoma tokyoensis MAKIYAMA
Macoma sp.
Gastropods
Gastropoda gen. et sp. indet.
D Eofb b2 TR ABORRZHRS 25 T LIZTEEWVA, PRI DA
AP BAFSNTALEH ) B, AEOHERIORH UG —ISEEFT O W LR E NS,
AN TR SN 2 Ep I, 7T O/ IHER IS EE S 102 Wi o 5
BEMMCAEDN DEGICHT 2 L0 EIP itk SHZOM»S, R - M
DFRE ) &%\ HERTEERE 7, IR OREE Y IcHitE s b
DTHAS (H1EBH ),

I. 2.5 Ik A

AR BT, WG ZLEEIRS & Ol G aa XRE SRR S h
%

AEAERILESIRIG RSO T, SEEEAE X D #7 2km BhEOW KIS, HF
A % B TEINT 5. C OEIRIZIERN 3 ~ 4m, 1F s D /IS 200 ~
250m OIEERA L, HEMITICEW CHHIE FHOREZELIETVS, HA
BHIC DV T FHIE FELI%TH 2 T & Lrbh B,

AEFEIRIE O LI L, ZET, WRTRMRZRDZEENTE
TV, BIRTIE, BEME UTRER - S#fNG - Sliia (RoOIE) 2 EAR5N
BEAIHKEAOWEZ R, EHEGIEZTOE LA CHRBIELICZREN
TW5, WEGEEABZREL, ZOREDEV, AEIERRNICHE B E
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LW, ARIZERIROREA - BT ABRUEAON SEE L 72D RO RIBIEI
570, Ao AHEMEEREEZ 2T 5,

WEAXREEME/ ARG A OMgHIC, lFEHREE S HTICAEZ R LT
BT BHEDT, EEOHRIEAHTDSH, HFHE EEav USRENMLAEZ
Hh<tbDeEZ BN,

ARG, B, BT, WREET, BERTIE, MEE UTRIEA - S
- WG (BOIE) R EMASN, BEARULELET LS MRERL, #
REAOWE 2R, TlEmdEaRzERL, LALEEEZRET %, £l
X Z DJEAEHBNE & A ERREAL L TWd, AEEEMIROEEMEN & RIRD
izl e L, DROREALHIZENSRD, HEMEZET 5D, Ghrmic
FT 4T 4w IHEERRTETAND B,

COMBAEARRE R, A WE - ZHHT IS 2 %R0 Ll
OB L ZEDELTHIENTVRLRE &, A—MHDOtDTHA 5,

I.3 % ™ %K

ARHUKNIC A0S B HIURIE, BEHMICIES 2 LEZ SN S MBFROHERE S &
TR HERTE &, B CH 2 R B LU R L 575 %.

o. 3.1 FER <

SRR IHHEE

HIE DI TNz & S 1, ARHIKOHERFFICTR > TEE 60 ~ 90m D FIHZHA
RO XMRESNTWV S, X/FE)INIODRIFICE, & E 30 ~40m DT
MAFEEL T3, MEEBFRIEEZISN, INLORIHEREIE, &Ik
W2 & - TH = ROHIRIZ -, KREREOR « Kt - B 5425, KA
BOTE, —ISEMDOE O % SR B L HERUE, KO0 & O Z2 AR B R
JE§ LD %,

BASEREMRERE L, WENERMIICRE XSREL, TOREIEREIEL
20m HAHWVEFTNLLEICEL, £E LT, HIKOWSH5WIBREOWN575%,
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ARER P HERSJE (3K S O & B K ORI O AN 5, il -+ ST OBk
FEHERE IS L E B,

BACSRREMERI, MHCBENTZOPHEN L FEEhTVETE, B
KUK A B O 5 KE A 5 IR B 1 & O — BHE AT 0D 8 i i 7 B e HER R I st
tranz o5,

IR R TR

INEEEN » IAEFI /BT« IR 1172 EISH> T 2 ~ 3 BRI E A RS
N3H, BN RSN 4 ORIEZEHL, HICHEEST3T L
RRHETHD, FMER KBTS L ERAHEEDT, ALK,

TND DM THERIEE, - 8- kit 5% 2 REREOHRY TH 5.

O. 3. 2 H M #%

EER )OI Z M I 5 & DT, REROW - i Mth5khs, T
NEOMREHGAS B E LTRIHEN TV 2, 22— FaE0sMi T, h
5OMEFIE LI LRI & 75> T\ d,

BRI a5 %, RO S, #FEFRICH > THEE B mic
ET B 1 HOMENEEL TV, TOXIRWRIE, < OHTOWR TRHIEDIA
CHETZLIATREEMWICHE SN, WS ONCMHEZ DM & /FES 2D
A - il - BRER EORRICK - T, FHIEZEEN TV S,

Im. 4 #h B & &

HUEREE EOFEARE O, KR - AUl KPR DRSS - -
FEWTE B KOHE - > 2 IUHiETH %,

KBFERI, KEHEOHRICIH > TES IOz & DI REET, il
£ 50 ~ 60° DEIRZR L, JLITICILREY %o Wi 2 21— R g OfiE
BHSM TV,

sulimd, iR O Rz pE S E A AU R OIER TH D, Jbm
Mo TSNS . BRNEPER T 10 ~ 15°, HITIE 20 ~30°TH %,
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RIEFHEEOBEE, BFNIN07% D & UTHEARD > TR EED
HET, Wi TRIE S ENISEWERZET 20, 77 \mh > TIRZ ISR &
%%,

FREEMIB X N35° W D 51T, KRBT ERISE A S W) TS Wz 5 3 iE D
WiETHZ. 21— FuEBXUCEH HEZY > T\,

B b IVERETY &, NTESJURIDE D 5 58S b 23U T, N40° W
DOFTICED, — RuEh oHEilfEE colifEzy 2 WE T, WIERTE & Rk
HEBTH 5,

CNHDEMIC, SREERTEREFIE RTINS RN R 5 N5,

& K H

ARHIENIC &, SEEHZOMAZREEDIIFEALERY, DIF2, 31DV
THIMICELRT 2,

R TSI BWC, - FufEililfodb g E LTHISN TV S, &
HIHICHBNTE, KEFIb—MHbEOAE RIS, MRZBUBENRSEN S,
AR ARIEHRBEOSEERIFHAICBNT, 21— ROEhoaRMEE T
%o AKMEHIHAICENTE, 2—FuEO FNEEZBbNZEMIC, B¥EEak
DEEHZNEL Y X (BT em 5 10 cm) BNAET 20, BITORNRE
ANCYA AN

BRI IR A (181.0m) OB, KT I\KROD HIROTRICFHE NS % 21—
REEOldss K OWERIC, HRGOREIRIRAFE L, S5 SEHRICIEE L
TWVW5, TOGLIFEHARETHIRE LEWD, NMIHIZEONE 6D TH S
o

SRR APHAET B & T AITHRMEL LTV EH, KEERRLKRR D
BHHIMRT, BOOHFILY S X CHEAEOGENRL TV5, ThHDHRD
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(Abstract)

The quadrangle of the Onishika sheet map is situated in the
western coastal region of the central Hokkaid. Through the area
mapped, the elevation of the land is not greater than 350 meters
above sea level. The alutitude of the southern part of this area,
where the Yadoro formation is distributed, is not exceed 250 meters
above sea level, and is less than that of the northern part where

the Kotambetsu formation is broadly developed.

GEOLOGY

The area mapped is covered by Neogene and Quaternary rocks
which are mostly of sedimentary origin. Their stratigraphic sequence

is shown in Table 1.



Table 1
Age Formation Remarks
Recent Alluvial deposits
River terrace deposits
Lower coastal terrace deposits Intrusion of
Higher coastal terrace deposits olivine-bearing
5 basalt dike
ower . . .
Pliocene Embetsu formation Marine fossils
Onishika fossil-shell-bearing formation
Unpe - - Marine fossils
pper Hypersthene-augite andesitic agglomerate
Miocene »
Upper part
Kotambetsu formation pper.p
Lower part
Middle - ) Marine fossils,
Miocene | Yudoro formation plant fossils
and coal

1) Yudoro formation

This formation consists of fine-grained soft sandstone, dark gray
or black-coloured mudstone and conglomerate. From the tributary
of the Otodokko-gawa and the Hassen-no-sawa to Jisansen, there
is a zone in which conglomerate and sandstone predominate.
The underlying portion below this zone intercalates many thin or
lenticular coal-seams, and contains plant fossils such as Comptoni-
phyllum sp. and Metasequoia japonica ENDO (See Japanese text
page 6). The upper portion covering the zone is rich in non-marine
molluscs such as Corbicula spp. (See Japanese text page 6).

But, the formation occurring to the southwest of Masago-tunnel
fault is slightly differ from above mentioned characters and is of
the deposits in a marine environment of shallow water.

This formation is assigned to be middle Miocene in age and is

correlative to the Chikubetsu formation in the Haboro coal field.



2) Kotambetsu formation

The Kotambetsu formation covers the Yuadoro formation uncon-
formably. It is divided from the lithologic characters into two
parts, the lower and the upper.

The lower part consists of very thick (more than 3,000 meters),
cyclic alternation of conglomerate, alternation of sandstone and dark
gray mudstone, and dark gray mudstone. The conglomerates range
from ten centimeters to 200 meters in thickness and their pebbles
are chiefly black slate. The conglomerates contain the contempora-
neous boulders of sandstone, mudstone or their alternated blocks,
whose diameters sometimes attain to several meters. And this part
has a tuff bed, which is 20-30 meters in thickness and is traceable
as a good key bed.

The above mentined characters of the sediments indicate that
the lower part of the Kotambetsu formation was deposited in the
basin which submerge pulsatory.

The upper part is characterized by the rythmic alternation of
bluish gray compact mudstone and tuffaceous fine-grained sandstone,
and lenticular conglomerate beds which are interbedded in the san-
dstone. This part attains to 250-300 meters in thickness.

The Kotambetsu formation is correlative, from the lithologic
characters and the stratigraphical relation, to the Kawabata formation
in the Ishikari province and to the Masuporo formation in the northern

district of Hokkaido and is considered to be later Miocene in age.
3) Onishika fossil-shell-bearing formation

This formation overlies the upper part of the Kotambetsu forma-
tion conformably. The main component of the formation is tuffaceous
sandstone. The sandstore ranges from fine to coarse in grain size and
is conglomeratic at some portions of the basal part. The upper-

most part is occupied by hard shale bed of 0-50 meters thick and



hypersthene-augite andesitic agglomerate occurs at the base near the
Masago-tunnel.

At the basal part, there is a fossil zone rich in marine molluscan
remains which is traceable from the mouth of the Kotodokko-gawa
to Masago-tunnel. The fossil fauna collected from this fossil zone
are of a shallow marine condition. (see Japanese text page 10).

The Onishika fossil-shell-bearing formation may be the marginal
facies of the Wakkanai formation or the Wakkanai hard shale in the
northern Teshio province and the Soya-Wakkanai district.

The agglomerate at the basal part of this formation is considered
to be equivalent to the andesite which is widespread in the north-
western district of Hokkaiddo and occupies the basal part of the

Wakkanai and its equivalent formations.

4) Embetsu formation

The Embetsu formation which gradually transforms from the
underlying hard shale or tuffaceous sandstone of the Onishika fossil-
shell-bearing formation consists of massive bluish gray tuffaceous
and diatomaceous mudstone, and is 400 meters in thickness. From
the formation exposed at the cliff along the sea coast, marine
molluscan fauna are collected (see Japanese text page 12).

The fossil fauna which were collected from the upper part of
this formation exposed near Haboro-machi are assumed to be of
lower Pliocene age. The Embetsu formation is assigned to be

equivalent to the Koitoi formation in the Soya-Wakkanai district.

5) Dike

The dike of augite-hypersthene andesite exposed on the river
floor of the Onne-gawa is intruded into the lower part of the
Kotambetsu formation. It is 3 or 4 meters in width and extends
about 200 to 250 meters in east-west direction. The rock is pale

gray or grayish green in colour and shows amygdaloidal texture.



The dike of olivine-bearing basalt occurs as reefs along the shore
line near Onidomari. The rock is compact and black in colour.

The dike intruded probably in the latest or post Tertiary age.

6) Coastal terrace deposits

There are two coastal terraces. The higher coastal terrace is 60-
90 meters above sea level and developed along the sea coast from
north of the Obirashibe-gawa to the northern end of this area. The
lower coastal terrace can be seen only in the coastal area south of
the Obirashibe-gawa.

The coastal terrace deposits are composed of sand, gravel, and
clay. They cover horizontally the disturbed Tertiary formations and
are considered to be deposited in late Pleistocene age according to

their elevations above sea level and degrees of dissections.

7) River terrace deposits

There are several steps of the river terraces whose surfaces are
veneered by the terrace deposits composed of sand, gravel, and

clay. These deposits were of late Pleistocene age.

Tectonic or crustal movements are classified to three categories
from the historical viewpoints.

Post-Yudoro and pre-Kotambetsu crustal Movement : The Yadoro
formation was disturbed after its deposition and the overlying Ko-
tambetsu formation overlaps unconformably the Yadoro formation.

Post-Embetsu crustal movement: The crustal movements continued
from the beginning of the deposition of the Kotambetsu formation
to the deposition of the Embetsu formation are defined as the epe-
irogenetic movements. In post-Embetsu time, the crustal movements
which formed foldings and faultings took place extensively.

Pleistocene upheaval : During the late Pleistocene time, upheavals

of the land occurred in this area. These upheavals are represented



by two coastal and several rives terraces.

ECONOMIC GEOLOGY

Petroleum : It is known from the early time that the Yadoro
formation has many oil seepages in the Rumoi district. Also in this
area, an oil seepage can be seen at Kita-issen in the sandstone of
this formation.

Coal : The Yudoro formation intercalates many thin or lenticular
coal seams, but they are of no economic value.

Pyrite : The calcite veinlets and pyrite impregnations crop out
on the floor of the upper course of the Hassen-no-sawa. This is
not economically important.

Mineral spring : Many mineral springs are present through out
the area which is covered by the Kotambetsu formation. Many of
them are sulphureous springs. But, calcium spring, which is producing
calcareous sinter, and common salt springs are found in the upper

course of the Otodokko-gawa.
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