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H2k BENEENEMIEAER

Fossil plants from the Sekinai Formation
(TANI, T., 1963)

Keteleeria ezoana TanAl

Pinus miocenica TANAT

Pseudolarix japonica TANAI and ONOE
Comptonia naumanni (NaTHORsT) HuzIoKA
Carya miocathayensis Hu and CHANEY
Fagus antipofi HEER

Quercus elliptica Tanar and N. Suzukt
Ulmus longifolia UNGER

Zelkovs ungerri KovaTs

Parrotia fagifolia (GoePPERT) HEER

H3R AEA AR TR

Floral composition of pollens in Kumaishi area

(RI7E : Feriana])

o & E ORI 8

EHES Sekinai Formation Hidarimatagawa Formation
Ty — | 463 8 ‘ 23 24
Pinaceae 4 27 14 6 12
Tsuga 5 1 6 5 4
Taxodiaceae 20 10 22 28 49
Salix 1 1
Carya 1 15 4 2
Juglans 3 7 15 1
Pierocarya 15 15 15 7 1
Alnus 33 4 18 43 3
Betula 1
Carpinus 2 1 1 5
Corylus 2 1 5 1 1
Mpyrica ) 1
Fagus ) 2 3
Quercus 1 1 1
Ulmus and Zelkova 6 7 5 7
Liquidambar 2 1
Tilia 3
Triporate pollen gen. indet 1 2 1 2
Tricolpate pollen gen. indet 8

1% : Pinaceae : Tsuga, Larix 7p & ZFx< AWK, B ECOMBITRERLOL, WREALOPMEHC LV RRLI0TELE. %
FIIBBEE AL

&5 I B JE OB AN E L EENTND.
£ B FENIEROARRE D SIIEMELR R LFET 5. Tant (1963) 1L > CTRERZ7r—F & L
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THESNTVLHOT, F2HRIRTHOREHNLTVD. Z0E,, EhbabEET 5. Ly
HrofE RT3 3 RIRLIZMMY THDH. I D OEMIE, Hiks o ZLifi)IfEE Tcob o5 THI
IR LT-.

WAL, Comptonia naumanii % FHEMICLPET 2 b O THEBAMEMRE L S TRy, Bkt na
% Liquidambar % £ 5 RIEZ2REL IR T 2 H0A L AEROMACTH 5. dbh oAk iz Bk R %
PE LTV D28, ARHg 5 I3 L7z,

WEME NW-SE Frokmarsl, M ~MERT 2 A EL 2 L T0s. BAHIFEAII
Hull T 30~40°, BIMJIIA RIR ML T50~60° BN At it <1k 70° & AL pE 5 ~ 2R L o T
5.

® O AL, MO Ko TREND K OITRET, 2o kINEE O I HERE L 72 g
T, ARHUETIXEOKEMTIIE & Bbhd. b OEMEB LI OHEW DARIEE, F oS
oD & R e S D .

o 3. 3 ERIIE (H,5)

B & AT mIE T (1969) ICLk o TERIE LML SNIebOTHLN, M4 EERIT
HDHDOT, FHHIFEN (1973) [ZL o THA SN HDTHD.

B R GE Mk O AR LA LT M PN 0 26 4R 1] L k.

S O OAEIE FORITREND KO ICHEEHE F— 220 BN Cofid 5. ARHIETIE, BN
JUHHEER 2 & R R NS HRRIC /0 L, sk o R st~ & e T gL ke, BRJINC
T 5.

BFER FHEOBNEZAREAICBEB-,TWD.

B B BEAIIETH- & BEL, 1,000mA54 5 5.

B B KRB RAILTEE - 30 - B 3 K3, S HICHEK BB X OHEIIKORIRIZ
ALEEESIC, AM2S H-Hy ETHIRSEIND. T72bb, FEIEAREOIEERZ 2 ) B E
(H) &, RELTHETDRERE (H) 20735 EFHERUE THRIND. TENT, EBIREEZME S

B (Hy) &, ZUawms - KILABE 25 BXARLEE (H) 75720, KUEHYEZERE LT
o, bBENE, BUKABCE (tb) 22 HAETWEE H) 1n6kd.

HBEE (H)

ZOMEEREX, ERINBEOVWDD D EIKHEEE L WZD2bDT, Y470y 7 RlEB IO EDH
EEFEREL, TOMITITENREZHBML TN LZALH 5. EIEIBEPNIIIFE TR TH 200m
H5.

BEAIE, THEEICEL<, ZNENOHBITE SHEmH) 6 REKR0mIZET 2566 H 5. BILHKAHH
BEED R W~ D220, EEITHR AN D> T D, L, BB ThHEHE - ROT
¥— b, MHCER, ERIFEEFEE L, TROHNEEMRT 2EE LA L OZ IS O £
CLxTW5. Fry— b BXUMHEOBT, & 1~5cm LT, LRSS IIIE 10 cm Lo
DHLOBEL, BIFE XN CHE LT\ 5.
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AN - BRR BER)I~VHhl

BRRILER

BRRH

BRERE

RIRE

-300™
L 291 T

UL 2o

200

< [y
<SP
&4 v

e

o
9|

%o
o

wE

100

B

ML

-0

WK A2 R ke oM EOAE R X

WiEiE, BESEBEBE 2T TR CIIBE» OB L, Mle &Lk ofudgkizaus UHDRIRDE 7
L7V, LIEUE, REERREL WD, TRENOHEEORE ZIF10Hm) 5H10mTH 5. BRI
TR T A B TREL T DAL, BEOBAKE AR 2\ LIRS T, EOWE - HE %
LTS, ks, WEPITERRNICREDRZ HENTEY, BRI, Ll ko
JESBemD RE HE A LT D,

BN Chbas & BB AR5, BEORE S 1~2m T, BKOMDKOE ST AWHERETH
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12K AR TR oSSR (H)  (BIWNIA)

1B LEARNNE TS (H) Of FEBICHE#ET 5 Ostrea gravitesta bed.  EffIE He OVREE  CF-H NI )

5.
Z OB LR OI35 S RIORT L0 iR LA EH L, R EFICIIFBRIORSND LI

Ostrea gravitesta 7257225 HEENRBET DL A6 H 5.

BERE (H,)

FELTEARVWLFKEZ ZTIIRENDRY, IREEZRTHEIRESC, Mhiiba OME LA L
TWa. BRI, HEEOEHNIE TIEA50mTH 528, FEH~REICH< 20, BRI TIX10
mPSt Ao TN D, TALOBCEE O AN LT 5.
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RET, WET, OSPMETH- T, EBUILLTHEADH L/INER L 2> T 2T 5. BEITORARH
BCTH DA, DIMNCHEEL TV D, A TITHTET 20 EIES I L UMK AR, & am 720 L0
cm DEIDHDOT, FAERBDIL 4~5 BTHD. 7ok, JREOPITITENICE 10em LU FOJRIKE
HSLR G EN TV, Z0IE), REMITIERNEZ S, EARBELZ bR LEE*ET2L 250 b
5.

ZORERENDIE, FARIRIND LD RfEbs, HSRIRENLELA, B 6 RDOFLL R
ARPEHT S,

WEE (Hs)

ZOWEBOERE 2T H O, WEIKEO PRI LB E 272 578, FEWVAIBLE ORI S %
AL TWD. BEXH, SFEAIFERCT20~30mT, BEAIIAK CIIISm U T TH5.

WL, SREICEIKE T, MELTRTERACKIIERZGENR TS, BEITHICHERE TH L.
LIALK-TIEIREMBEEND.

BeAiE, RHAIZR L R E R LTHAET S 00T, BUEE 1~3om OB LAY, BERITER
BDbDLEbh S ERLZRESRRZIIENR L.

BEIKE T, MR Okt 2T 2B A 8IK A &, BRKAOMBIREICEN H 5. Willd/E S &
10cm OHLDOTHEHN, LXZIE5mU EOBRAEKAERBDOND. 70F, TOREWEKEDFIC
X, BFRGEBEDOT 2y 7 REENTVELILERHS. TRLOEKEX, WIRbIMECEE T, A%
REERDPEENATNDS.

ﬁﬁﬁ&%E(Ho

IRABEE R, WK DIRIEIK A BT 2 RIS OBIKAES & TR T5H0T, &K
TEICITKILMES 2, PEICIT R LA RA S SIS &, BRI I3k LB IR R K B R
o TWS. JBEIE 300mNAT, KT 330mb 5.

BEIR A1, fBAL L THE k2 9 5 2~10cm OZIZEOMEEL, R\ LIRGRIK A
ETHMRLOKRIEE R, KWL > TEBESN TS, ABOKRE S, —RMNICTHTRE
<, & 30em U EDOLDOLELEER TS,

ABEOEEIL, BHITEEHALIIEN SR D, FEd K OB IR O LI i34 DA m
TIHPREEL TV D.

KL HEEE L, SFHAINHIRORE THICEZEL TEBY, ESITRKTH0m®S 5. MEIE 5~30
cm T, 10em WAD DR S o &b L. HBIFEAZ LA OFENICRECEEOm MR =S Eh T
W5,

R, JEE20~30mBEDH D THS2Y, BN TITER L TRELTWAHDT, HWEKTH
A @) ELTRURLTHA. ZORAIE, #EEKGE L9 5805 CRERWERG 2 IS Th 5.
¥, ERINITBEBRE S &> T D,

KRR S 6 Z OB A1, WIS EEENRZ LS, JESHE 10ecm 2 HHmO#ERETH 5.

BIZHRRIR A bfkEE R L, MROBKABE O&F A 7 L Ok Lz 5O DI ELTVD
£oThHD.
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1A R OB AEEE (H) (BRI

WA LA, B & L CRIRARB IO mA A H 5. REAIFEROBEEZREL, K& 3
Ff 05~12mm T, X 16mm ObObd 5. —HICKBE(ITEFELLS, R&EERTHOT
TR 2 R VRIS IRBE AL ORER L L T2 b ORZ . HEiE i k& &% 02~05mm T,
LEIZ 10mm DEBETRT. fefifhd D WVITREENE 5 T THDED, HiERbONRLE>Tn
B, ZOED, WEEE L CRIBGL LSRG S LEbORROOND. HREREIERZ 7T 4 v
JHMETRL, REA - HWEA - VT ABIOBEN S 5. ARAIIER 01 mm NAO/NERE
L TWD., Tl IR E B L, KOEITRRIEASRBIEIMIZE > TN D . T AEEL DIEH W
B U TR A 7 & OB 24 U T D, SRERITHIRL T B T 5.

£ PO LS, BERICRIRE A - A LD EOHEANARD L. REAITER
03~12mm T, &X(T 20mm OHERVWLEAEERT D, LA S ORL WA BRI
IREBYESE N A LTV, Bl A X KB T, R 04~07mm, K 1.6 mm OFKROLAEEZET
D RPITRREA & D WILREEIESEMICE > T D, WlARAITER 0.7~1.7mm O HENGH
BERL, OaNDEERADZENERL, 2T A MEL TS, AT 7 XZES, &
A OFHREE G L RDR OB WA DNBIET . H 7 RFIKBBULY U TREIEAR ORI 72 ik dl % 2F
LTWn5.

WEE (H)

YRkIR % 2 D BRE PRI LRIV E 2 Rk & L, £ < OEPCERRIRABEE 2 L, ik
FIIEEIOmE DR AR AR LTWD. 205 b, B okt b 5 5KARE (tb) 4 #EX
WCRIR L7z, 7ok, BAPJIHB O EENCITRETRE BERHEEL TWD. BRI, BENIEE TR D
JEL, 430mNHNH D

WA, B S O TR AN O ERFRREIK A 2R L, Bk U ORI A0 b 8% 27 5 5K
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WIS L) e Lo EIE E (Hs)  (BIWN)IHH)

Wil eI LE (Hs) O RARME 2 2 b BesE (BRI

kL7 UHBLED S C, BASCE A OMEEEZ & A TVD . WEIEW TR b KRR OB ) 5
7Y, FRAREDETE D Jiz “HEY 77 X Ry T” PHALSDOPFEMTHD. ZoiEn, ©I
BEOREPCE S S HIEL TV D, SR, MK S OCHKIR & D, &2 WITEIKE L O
JEx 50cm 776 3m OHEEER L TWTEEITHKR TS 2.

BEPCE IV, ARIZR b0, BAEHRI R L DB 5 VITKILEEEZ ZL G bR SR TH D, BHEIT,
RAEDPIEALZINGEE T 22, BERE)ND SR OARE LI, ES30mEl Lo fiscs B ol
FRIRENEEL TND. ZOMBCEE OBRARIE T, ARSoHagme L ORA0IENCRERS
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WAk AENEEHB(EAE

Fossil shells from the Hidarimatagawa Formation

TH - WEE ERES 26 (FE: KEFET)

Siphonaria cf. s-nomurai HaTAT

Clinocardium cf. shinjiense (YOKOYAMA)
Dosinia tugaruana NOMURA

Tapes siratoriensis OTUKA

Macoma optiva (YOKOYAMA)

Mpya sp.

Ostrea gravitesta YOKOYAMA

T - EEE (EHES 522)

Natica sp.

Crepidula jimboana YOKOYAMA
Ancistrolepis sp.

Neptunea sp.

Dentalium sp.

Portlandia thraciaeformis (STORER)
Yoldia sp.

Acila (s.s.) sp. {A. brevis type)
Musculus? sp.

Mpytilus sp.

Chlamys sp. (Ch. kaneharai type)
Ch. sp. (Ch. pilicaensis type)
Gloripallium crassivenium (YOKOYAMA)
Macoma cf. calcarea GMELIN
Thracia sp.

Periploma sp.

Brachiopoda

FODEOANARROBND

BEIK A HEA T, AR A DIk K% 275, ANAS B AL S0 /[EENGRY, AEEOR
ESUEE Sem A B 30em NAD HDORL . RENT T OBEKAESS LEEELL TR Y, Rl
Rk % B9 DAMRL DL IEE =0, KIIMIZ K-> TEE S TWD

ANA G EEAZ AL, R E L TREABLIOEEEAS L ODEOEEBANARHS. REA
FER 04~1.0mm T, & X2 1.8mm OLONBARY, BIBERVWLYHAREZT 5. i HiEs
HONRZNN, RBESHHELC WD, FEEAIE, % 04~06mm T, HERVLIAEEZET
L. RETFRIEA H D VITIRFIESMICE > T D, FdANAE, B 05~15mm OFHEEL L
L, fkaDDREFROADZ AN EZRL, £ 3434 MELTWD. Z01ED, WEEsH L L TRIEA
LLICEEREA D LE OO OND . ARKIEIH 7 AKLRHE T, EROREA - KR o @ A
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HE5R ARIEEHALBR AR

Fossil foraminiferas from the Hidarimatagawa Formation

TH - BEE (ERES 25 (FIE : KEH)

** 4 linoides cf. globulosa CusHMAN and PArRR

Burizarina aff. robusta BRADY
Praeglobobulimina pupoides D’ ORBIGNY
*P. cf. ezoensis YOKOYAMA
Cibicides cf. pseudoungerianus CUusHMAN
Stilostomella sp.
Fissulina etigoense AsaNo and MURATA
Eponides umbonatus (RugEss)
*E. sp.
Globigerina sp. ind.
Guttulina yabei CusuMAN and Ozawa
**Gyroidina orbicularis D’ ORBIGNY
Hanzawaia sp.
Cribrostomoides renzi AsANO
Lagena sulcata spicata CusaMaN and McCuLrocH
L. laevis (MONTAGU)
* Amphycorina fukushimaensis AsaNo
“ Marginulina ? sp.
Martinottiella communis (D’ORBIGNY)
Nodosaria sp.
*% Nonionella miocenica stella (CusuMaN and MoOYEA)
Lenticulina cf. nicobarensis (SCHWAGER)
* Ammonia cf. japonica HapA
A. sp.
*Sigmomorphina notoensis AsANO
Sphaeroidina austriaca D’ ORBIGNY

* common ** abundant

c HTABLOEIED B 72 5.

WaERAEEREIX, BN RIS X 5N T, ERIEOKR B Z 5D THRELTND.
ZOHBIE, EIEH 110mdb o T, RRGAERTHIBI 2 LIPRLOE & IR A% R TIREND 7R
D, TNZENOEBEITI0E cm 225 1m WA THD. WEEIREORIE, T TWEDOENELL, L

B CITIRAE N E# L TV T, FI6ITREND & 9 RIEVWIBEIRE B EEL TV 5.

it F AETHOHEERE H) »oi3H4RORsh2 AMEABRER L, JeskE (Hy) 756135 4
RIRLAERb R L, B ROMEALBMEANEH L TWD. BMEARIFNE—M ) REMEICET
b0 TH- T, AAAIMEAZIHRALHTT O BIUE» 5 EEH - 2L ARERICH L T 5.

TEWME I Liquidamber %> TWRWAS, FRR OB I IRR 2 R/E 2 R T 5 b DA%,
TN OEEMANS, REORRITHH L W25, Z0iEs, KEORETICE, b ADH

Sefufifids kO Makiyama chitaii 72 ENEEN TIN5,
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WERE TABELRkD NW-SE FioEm T, /G ~ERs 5 Bl ARG Z 2 LT
. ERHIRES T 30~35°, PHEET 25~30° BETH D, 7EL, BAWIIGEED TE OB HETIE 50~
75° LMEAIZ R LTV D, ZOHEKIZIE, NE-SW FROWEMNAGFEL TR, o k5 RafEktz
RLTWAZ LIMEoRBEL LB LN,

xkE ARBIE, MROREYE XOKIEEICE S, HEALR EOEEIC L DRAEMNE LW
EOEMEOREE, BREBIMMEOREND, HEICBT2EEFFOIRMEICHYT 550 TH
5.

Io. 3. 4 I#E (E)

& e HERMEL - KEFETT (1970)

B MRS 7 O ILERTTZERT, BRI 2 & 605 O IS BN I E R T
5.

5 A1 IR OHIRIC, RS MICHRICOMAT 5. ok, EHHECIEREZIICEEIC L -
THEDLDNTWTZEA LB L E RN, BTIRT, ZO—HARDOLND.

B B W) 270m, BERE)IT 340m. 2R E L THIA~m-> TESZHE L TW5.

BFER FIoLHEIE L, BNICEO TRIEETRESERICHS. LoL, BNdL oA
I & 5 VX OB HUK ISR W T, TTIRHESDH D L 0T (FHE - &, 1967 - 1971 ; HaTA
and TsusiMa, 1969), Fizfg & (XERIAEEGORRIZH 5.

B B ABEE WOOLBEAESEWERSEDEENLRY 2D, WEORIKSE DB EILS
B, REICIT LIS ORR LS 2 E o TV D, REMZRFERE 2 H17RICR L -,

RECTIL M EH 5 WITEBRED AN H 25, ThbEERTOMEEITEEES 20cm 20
L 40em BETH DA, WIITIIN 5m bdHbd.

TR, EEETA LBWES S HERRKARAEDES 10em 2L 30em OHEBENHRY, JEH
IIHERBAR TS B, BEIE, BKGAOL LWREZ EL L, MEESIV 2L, BIKE - BEB X
OZRAEEEIKA S &2 Eo T D, BIKEIL, JESITH cm A OHEmMObLDETH D, BIKEITIXK
BN DREIR AL B9 5 TR LRTRLOERIKE ©, SEITEERANAARZIEEDO S DNEL .
FT CIIAREAIIRE £04m~0.6mTIE & A EPMHESN TN D, AHEITERK 0.7m TR, £
PIAIERK 1.2mm C, farb@tez 2L, LIXUIES YA MeahTwa., BERIIRK 0.6
mm. FEEAITRK 04mm. EOEH, KIUTT A - GIL - RBARENSLRY, PETEHLIN
HER A E AT D.

WA, RRER A2 SRR e TR LRI A CHREIKAE 2T 5. BEVWHOTIEN 6m 2.

R EK AR L, & IZBER)IRIRICHEEL TN DO T, otk TiE@oshizvy. 2o
BEKABCA T, BEREKANOIIRGE 2L, ABORE SE, £ 3am 2L 5em T, 2Tkl
BEKEZFET50005 5. ZREE, AENICIIHIE S S @A LA T, BRIERED -
AR LORIEA 25725, REAIZERRT, BS 05mm~1.0mm OHEARV LY:AEMER? D
7Y, —fRCBRAWRICREEELE TV D, HEa kRO b o<, &% 0.2mm~0.3 mm
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EERNAE S

W7 T E O M PR R X

RE. AR 05mm~11mm T, ZEAEL T YA MEAREOEEREZ S T TS, Ak
i, T ARROBMES - FRO S EES - I AB XIS 20, ¥ax s o7 oy 7 ikE R
7.

TLZEE T, Z0ED, R OREMAERE 23 2 RKEHSES, EEHEAEEL TS, I
DIt e ITFHERZZV.

It B AETH»5IE Makiyama chitanii « Jg R oA 8% B IET 513>, Cylammina, Haproph-
rgmoides, Martinottiella 72 £ QEEA LR ZEHT 5. B{LA MmO o<, H)IloRE LT, RE
ZIZZ7RWER & AR O 2 L L7cic &0,

MBEEE HUOBGH T, JEREOEME S D, M~ 25~30° HA T S FfHEZEZ 2 LTV 5.
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PO IRHIE TIE, ZTO—HREHT 2T ERVOTH S TRWA, EhiL NW-SE JFif &
v, BN 25°W R Th 5.

b RBIE, TLAEHEROIEE, AR %ﬁ@%kf [CHY L, HEMH LI~ X 5,
WFRGNEMGONERBIZR LSS, Lal, EMIERKEAOJRE L L, REIcRET 28RS
FREFANARIEEDO LONEL, NEMF TRRANBOREME ShTWD FEKREAEE (F
KiZ7», 1963) ITHYT D AHEMES H 5.

o.35 & B (M
W & B OLH - hnA— (1969)

kb ISR T OAR ILERERENT. EEEE A, N TR )R L OB G TR IS BT
5.

S e DR ORISR T 510, BV T iid L O 201 iR TR 2 LA
DT/ E LTRIENS.

B E LRBEREL->TWT, 2BEEARHTH LA, BER)IT 350mLl LD LS.

BFER FIoOILERLIIEAWMET2BRICHL. ok, BAHIKTIE, LEBOVWDWLHME
Hoa & AT OBLINRSE & OB HEERIATIC R EY 5, BESANL ST ORAERIETE & ARG ik
L LTS,

B OB OAREIL, ELUTERKERV LERRERIEEN SR Y, BERE BRSSO 8 % H0E
LTWS. ZoiEh, JEa P32 oRBKEEHEAEEN TV D, 2 OEMO R ERRITZELS
BURLTZIE@Y Th b, 7ok, BAETHEBIED S S, $F L Ll L R C& 28 aENE (Tp)
EHEN ETRRLTHD.

KGO EMZ TV, RE - kA E TR EIKAT, B L TURAANLEEB ALY 23 5 HkL
TR MLARBIET, —RCHBETEAENZ L. SRMAERE LTE, FHBTIYMETH-
T, #EOBRKAE LY BT E 72 b, &AL > UMK A & REAIZ2 A8 27350 bk
HOEND. JEEITERKEROLERE Ch-o T, BERERTSITEMCEEL T D, KETEH TR
BOEETH DD, —RICEREOREILELS, oo, BESLAEROEETIE, RTHL-D
WO REEES> TWD. BETICEENIRICAEMIIZ, HRE LW EIHMAEREETS2H0
WLV, TR RO b D b5 5. %< I13E 10~50em THHA, L XiTiE 1m MEick kR
bOHRZITOND.

EBECEIY, HIBMITREND KOS, #E (Tp) & LAEBEGEIKEDIENMIBHEHEL TS
IO DORPAEE, WAKLT 7 ZERbONLBAE R bDETHLIN, HEITBRERARZISE 20
LEERANAARLZIIEETHS.

FEERH OEAIFIE S 6m T, FEITEILL TREZEL, £ 1~2cm OARE K LA G 0B A
BB (2340 2.5m) 6720, HEICITBENABIORIRLO L, TR CTEATEM O I &
L7c#sy (JR&H25m) BdHoT, EEIZIKME RT D507 AH ke b0 (RS 1m) 25
MR STV B, I E R L TV B E501E, 81 F T 0.2~0.5 mm O FLIE & 5 OV 3 i 70 6 ekt
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‘%Esim
RaER B
WNYNY-TO (PIBRE /R)
EWMBLEE [(a-a a7
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®  BWtA
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) ik 3
rmo“‘
~r RAfEf
BERRE
N
WE| mmmes
-0
AA\/A;A N/N/N\N/ N/
N — <
—

FI8 fE B M E A R X

K& & 02~05mm OBER), BifrIN-MER, IUITKDROEEEA 7 & Oy &, % 0.6~1.2
mm OBFRRCKIUAT T A BT D
ZOIED, EE 2m P EOERE D% I, AR O X 5 e HERIER & G b o T D
HEVVEERS TlE, 20 b RS D K 9IS, ki &R E CORIE T, FATHEPIORE LI
RHEBRERANS . Fi2, ZRbORNMITBENEHZERo T2 0L H 5 GEIBRER).
B & Lo oA (Tp) 1%, FEFICERKRI0MIZ bET S, TSk e 29580
BEIRATC, AN L, MREREBO AR ERL, REIEFR 15am BEOLONE L,
BRRTHE Scm BEOLDONGRL. K FEHICIIAEKLAEE BEbi 58 3om NAADOTEEE DA



19 R OSLRI I (AT, MTEERD

2014 AfJE (T) DU I £ 5 WWEEEIRS (R i)
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W21 fRRE P OB A B TE (Tp) (R

FRIGEDEF &, £ 20em [ZHET 2B EHOKAIRED “FFEE” & LTEZ<aEhTnD.
7pd, BEPCEOFEEITAHAIZMMNEE S o TWT, FOREZDTNRELHI-TWVD Z & R3b)
5. BT, BAKIRSND XS RTATEEEA L, WKEE* 2T O5BAEKENDRD. BAlT
LOHRLE 720, BT 1lem IR L7225,

ZOBAERIAICE ENTODEDIE, KEX 1.0~25mm ORER, EX 2.0mm NG
LikteiktaEk 2T 2MAMA, & 05~08mm DAK, S 05~1.6 mm OREAE 0.5 mm NHDE
WA TH D, BTN - TRD D, FrOEKE LKL TANAZEL I, BEA
DEVDORFUTH 2.

INETHENTE LS RIEVEIE L, SRR b O b AT 2 b odkie b0, S 5T
ARLZR b D &7 5 —HOHEREEZ o TWDH I L, F, R FHICIIE FOJRSEE “FHRFE L LT
LD ZATNWDZ LD, MWEEAIE LBARMERM & VA L 9.

WEE, —RISHETFIKOE 2T DBV LRI OBEIKERE T, JESHE ecm 255 10 cm O )E
ELTHET 20D TH D, BT EAHAIRAREZ 2L TV L2500 5.

£t B AEILHE6RITRLIZE I RE OEELAPENT S, Eifbaz Ml Lcslko e
1%, PEHES36 N EE ORA R A (Tp) OE EOLOT, FEHES 2 3 X0 3 1385 FRN)IATR D
WA EECE O FALA2036 L OB BB/ DTHS. 2B, ZHb0HEMAIL, HREOBKETH
mEINTKEEEHOERLATHE (B - BB, 1970) LEEEIL T\ 5. Makiyama chitanii 133538 1)
WCPEHT 21320y, FAUCEFEA RS D.

WEAE ek cl, ZERE M OENT, B 20~30° RN 2 AR RS & 7
LTkY, BHAHZ EHA~L VRS o TS,

M oOH AL, FSILE MUk, AR OBEINEICHEY L, BN\ EROR
N IR S S,
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ek HEMEPENER O

Fossil diatoms from the Tate Formation

(RIE : B)IREE)

E M E 5
it a B & 1R
2 | 3 | 36
Actinocyclus curvatulus JANISH M P (o] l
Arachnoidiscus ehrenbergi BAILEY M B S 1
Biddulphia aurita (LyNcBYE) BREBISsoN and GODEY M P N 1
Cocconeis antiqua TEMPERE and Brun* M B 1
C. costata GREGORY M B S 20 2 6
C. curvirotunda TempERE and BruN M B S 1
C. formosa BUurN* M B 1 1
C. scutellum EHRENBERG M B S 10 3 5
C. vitrea BRUN M B S 2
Coscinodiscus lineatus EHRENBERG M P O 3
C. marginatus EHRENBERG (including form. fossilis JousE) M P (¢} 5 18 2
Cosmiodiscus intersectus (BRUN) JousE* M P 1 1
Denticula hustedtii StmonseN and KaNava* M P 2
D. kamischatica ZABELINAE* M P 108 97 72
D. lauta BAILEY* M P 2
Grammatophora anglulosa EHRENBERG var. islandica (EHRE- M B S 2
NBERG) GRUNOW

Melosira granulata (EHRENBERG) RALFs P 1
M. sol (EHRENBERG) KUTZING* M B 4 3 1
M. sulcata (EHRENBERG) KUTZING M P S 3 1 79
Rhaphoneis angustata PANTOGSEK M B S 1
R. surirella (EHRENBERG) GRUNOW M B S 1
Rhabdomena japonicum TEMPERE and BRUN* M B i
Stephanopyxis nipponica GRaN and YENDO M P N 4 3
Thalassionema nitzschioides GRUNOW M P N 23 13 24
T. antiqua A. CLEVE®* M P 1 3
T. nidulus (TEMPERE and BRruN) JousE* M P 1 1
T. oestrupi (Ostr.) PROSKINA-LAVRENKO M P ? 11 9 6
T. zabelinae JousE* M P 36

Total 200 | 200 | 200

M: marine species, P: planktonic species, B: benthonic species. O: oceanic species, N: neritic species, S: sublittoral species,
*; extinct species

o. 3. 6 fBE R

FACE L, BEPITTROASRT/INEL L TRO BN L. ZOFBCEE, RHICE > TI0EmO# H
Z2 L T2 0T, ®Ribd 2 RELINCEHEOFRE 2402 IE DK IIAEEIC L > TEDRL TV
AR TH D, 7272, QMR CIIREZIIEE TS, ihdofEoIes o/NEEHPRO 6D 2 &
N, fEREICHTET 5% < OBAER S O KIITEENZ RN H D b D LR EIND.
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COWBCET, AEERRERLTERY, EEBHWERIEAERZ S T TnD.

HRITE—RICZ L, YEOAE - HEABIVCRERNBOOND. AELUSMNIZ S OBER L
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Abstract
GEOLOGY

The mapped area (latitude 42°0" to 42°10'N, longitude 139°45" to 140°0’E) located in
the southwestern Hokkaido is composed of Cretaceous granodiorite mass, Tertiary volcanic
and sedimentary rocks, and Quaternary sediments.

A summary of the stratigraphic sequence is shown in Table 1.

Granodiorite

The granodiorite is the basement rock of the area which occupies narrowly in the north-
eastern corner in this quadrangle but is a part of a large mass forming the Yurappu-dake
dome.

The K-Ar age of the rock is 111 m.y. ago and chemical composition is shown in the Japa-

nese text (p. 7).

NEOGENE-TERTIARY
Usubetsu Formation
The Formation is the lowest member of the Neogene-Tertiary in the mapped area, overlying
the granodiorite unconformably. The formation distributed in the area consists mainly of
pyroclastic rocks and lavas of andesite though basaltic lava covers granodiorite in the upper



Table 1
Age Stratigraphy Main rock facies Remarks
Talus deposits

Quater- Recent Alluvium Gravel, sand, block and clay
nary Pleisto- Terrace deposits Gravel, sand and clay

cene Upheaval

. . . Lava flow and volcanic breccia
Pliocene| Nagaiso Andesites of hornblende andesite
«—Folding

Tate Formation Mudstone with pumiceous tuff

Alternation of “hard shale” and

Esashi Formation mudstone with tuff

Faulting and
Altermation of sandstone tuff- folding

=
- -2 Upper part | Hy | }reccia and mudstone
£ 53
3
k= g Andesite tuff-breccia and volca-
& = H, | nic conglomerate with andesite
] v
g § | § |Middepart) | Lava and SN e
(¥ @ I .
0 2 %0 H, | Tuffaceous sandstone intercala-
= p = 8| ting rhyolitic tuff

g

3 H, | Mudstone

] Lower PALE [secrer|oonseeecusriniiotsniiiiitiiiiniiiiatiniieiens

s H, | Conglomerate and sandstone Transgression

Sekinai Formation ;zlrtle;?s::n of mudstone and
Usubetsu Formation Altered andesite and basalt
lavas and pyroclastics
—Denudation

Cretaceous Granodiorite Hornblende-biotite granodiorite

course of the Sekinai river.

The volcanic rocks are thought to be the products of non—marine volcanic activities in early
Miocene.

The Formation is more than 600 m in thickness.

Sekinai Formation

The Formation covers the Usubetsu Formation unconformably. It consists of alternation
of sandstone and mudstone intercalating thin layers of coaly shale. The basal part of the
Formation is composed of coarse-grained arkose sandstone containing small pebbles of gran-
odiorite and altered andesite.

The fossil plant and pollen are found in the northeastern corner of the area. They belong to
the named “Daishima-type flora” and indicate middle Miocene in age.

The thickness of the Formation is 200 m to 280 m.

Hidarimatagawa Formation

The Formation covers unconformably the Sekinai Formation. It consists mainly of marine
clastic rocks and andesitic pyroclastic rocks.

It is divided lithologically into the Lower (H; and H,), Middle (H, and H,) and Upper



(H;) part, in ascending order. The formation is exposed typically along the stream of the
Sekinaig awa.

Lower part

The lower part covers the underlying Sekinai Formation with clear unconformity. The
lower half of the bed (H,) consists almost of conglomerate and sandstone, the former of which
contains a considerable amount of boulders of granodiorite, and round pebbles of chert and
clayslate derived from pre-Tertiary formation, and altered basalt and andesite from the
Usubetsu Formation. The sandstone is medium-grained and contains coaly matters. Marine
shells are found at several places in the sandstone.

The upper half of the bed (H,) is made of massive black mudstone. In the mudstone marine

shells, foraminifera, fish scales, teeth of sharks and Makiyama chitanii are found.

Middle part

The lowermost part of the bed (H,) is made of medium or coarse-graind tuffaceous sandstone
intercalating layers of rhyolitic tuff and pebbly conglomerate.

The main part (H,) is composed of andesite tuff-breccia and volcanic conglomerate with
sandstone. The pebbles of volcanic conglomerate tend to increase their diameter toward the
lower part, and the boulders occasionally exceed 30 cm across. The rock generally shows
green color by alteration.

Upper part

The part is composed mainly of tuffaceous sandstone, conglomerate and mudstone in-
tercalating tuff-breccia of andesite. The sandstone is light-green colored medium or coarse-
grained and includes plagioclase and biotite grains of volcanic origin markedly.

The tuff-breccia is composed mainly of the block, 3 to 5 cm in diameter, of pyroxene andesite
and hornblende andesite.

The uppermost part is alternation of sandstone and dark grey mudstone. The mudstone
includes Makiyama chitanii.

Total thickness of the Hidarimatagawa Formation is estimated to be 1,000 m in the mapped
area. The age should be middle Miocene.

Esashi Formation

The Formation lies over the Hidarimatagawa Formation with unconformity. The basal
part of the Formation is composed of thin glauconitic sandstone or tuffaceous sandstone. The
formation consists of alternation of dark gray hard mudstone and silty soft mudstone, oc-
casionally interbedded with siliceous “hard shale”. In some places, siliceous or calcareous
nodules are contained, and thin layers of felsic tuff and tuffaceous sandstone are intercalated.

In addition to the sporadical occurrence of foraminifera, Makiyama chitanii and fish scales,
shell fossils are scarcely found.

The thickness of the formation is 250 m to 340 m in the area.

Tate Formation
The Formation overlying conformably the Esashi Formation consists of homogeneous



massive sandy mudstone and contains calcareous nodules. The mudstone is tuffaceous and
diatomaceous. Its color is dark gray in general and light gray when weathered.

Many tuff layers of dacite are intercalated, and varies from very fine to coarse-grained.
Among them, a dacitic pumice-tuff layer attaining to about 30 m thick, is remakable. Diatoms
and Makiyama occur as fossils throughout the Formation.

Although the upper limit of the Formation is unknown, its thickness extends 400 m near
Kumaishi.

The age is assumed to be late Miocene.

Nagaiso Andesites

The Nagaiso Andesites include tuff-breccia and lava of hornblende andesite and rest on
the underlying strata unconformably with basal conglomerate. The tuff-breccia mainly oc-
cupies the lower part of the andesites. The basal conglomerate including mudstone pebbles
derived from the Tate Formation shows clear evidence of unconformity.

The lava interfingers with the tuff-breccia in the upper part. The columnar joints are well
developed. Megascopically, phenocrysts of the hornblende andesite varies in granularity
from coarse to fine-grained, and also rocks are from dark grey to grayish white in color.

Though fossils to be available for age determination have not deen found yet, these rocks
are considered to be the products of Pliocene volcanic activity.

Total thickness of them is more than 300 m.

QUATERNARY

Terrace deposits

Three coastal terraces and one river terrace are found in the area. The formers are de-
veloped along the sea-side in the southern part of the area, while the latter is found along the
Sekinai-gawa (river).

The first coastal terrace-plain with the altitude of 60 m to 120 m above the sea level is widely
developed and fairly dissected. The second coastal terrace-plain are from 30 m to 40 m above
the sea level. The third coastal terrace-plain being less than 10 m above sea level, is narrowly
distributed behind the recent coastal plain. This plain is omitted in the geologic map.

Each terrace deposit consists of gravel, sand and clay.

Alluvium

Alluvial deposits are found in narrow areas along the Sekinai-gawa and other small rivers.
The deposits are composed of gravel, sand and clay.

The talus deposits, composed of debris of hornblende andesites block, are developed in the
middle stream area of the Sekinai-gawa.

GEOLOGIC STRUCTURE

Though the Neogene strate developed in the mapped area seem to form a monocline having
a general strike of NW-SE direction and dipping toward the southwest, they are situated in



the southwestern part of a large dome structure, the Yurappudake Dome, the main part of
which is located in the northeastern adjacent area. The dip being about 50° at the Usubetsu
Formation and the lowermost part of the Neogene strata gradually become gentle upward
to be less than 20° at the uppermost part of the Tate Formation.

To kinds of fault system are recognized in the area, one is the strike fault system being
general trend of NNW-SSE or NW-SE and another is the dip fault system of NE-SW. The
faults of the former system are cut off by those of the latter system.
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