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D, Wbk E BT 500 OEAT, LTI NV T4 MAfZ 2T 2. BEMe LTE, REE(RL
THE L-BREA, WA L RIBIENRZ 5 TnAbAakCABEZ 2T 2T BHEARA 6N,
FIEF—MRITHERR T, &I PV T4 MEfkE 27 5. BRAICRIBALRRIEIEL 7 & DZE R
ELL.

ZEE, FE UTHREAHIED O B IS THRRE O LA HIESTT 5. 05 A ITBRIREE
DHBRT, R e L CIIREAKROEEHAN 5722, FIUTHBERIR ORI A K O3 MEL
AR ZER LTS, AR TR L.

AHIE D FRENHIE. bR A2 RER LRV, ZOEHEOVETFHNMEND, RFiHT O L E
RSN .

V. 2 B N & ()

BIPE L, PEBEOREAITEIN) AR 20 & LT, R (1967) ICk vk Shiz.
AR, ALPE B et M~ & B 208 CRATITNE ©, BEEIE F—2 2 0 £ T, Hok
WHARD 2R LTS, 725, BELFEE TRIMLTRY, &0 EGITITHm L.

FALOFRIE & IFAREEBIRT, JEEMIITE 7T TRT L5 BB AR REEL WD, BIEIT
SEHRPNAHE THRRTRIZ30MS 523, HTICREIES 2R E TV 5.

AT, & LA ERELORERERENORY, REEAEOEBE A TS, KERHD

EEANITR EEHANAR
ERIE
]
) :
wom o 9 wmie
B [ R
5%
-50 Bs
vs
—-0 AT e
FBONS "’, L
V V.V YV
e 3 @ Y

TR BAEHEERE &, 1975cx35)
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H8IX BIPIE DR EUE 2 e VSRS OFEE  CEmMP)IAH)

WakEIE, FERNRE LB L IE DM Z ST DM AN SRS,

FHE LR TRAEMEEEIL, ESMImOBIRE 27 5788 &= IE10ecmOAMKL e LKL O
MmHRY, FTO—EIZITHE XD & 5 REEEA L OMAKEZ 2Ty bl bild.

LE AR T DA TRE BIBIE, BES1-2mOMCIRE B3 ki LKL &, JE S ImE
TORENBIRS>TND.

INDHEBERKT 2181, —RIKGRW LRIKAEZET 5TV a—2 s Th- T, ALk
FAHMPIREIC LT 2 b0 ThHY, LFUIEREFRADEBRIICHTICREL D, Fz, &&I
IERAEARR & ATHS.

Tt BARVWLEKAEZZ2L, WRROBHEN LS EELTWDHLOT, REMIER, LEIZ
REES L OMEB L2, 2O OREEECIRE D OITIEH AN S ICERT . £z, FH
PNTIEREMEM A 2 2 E LT 5.

ERANJITAVCREET 2 KB L AL, i3 (1963) Ik VA r—F L LTHEShTWD D
DT, TEbAIFEAHIEOME (&, 1975) THEINTWD. £ ORERMA & EH A IZ OV T
INEHIR - H2RKOFEIRE LTHE L. 2P, dblko sl ok, ks & tko TR
K7 UMD FULASFEH LTV % (33>, 1973) 28, AHuUS CIIREAHUK & Mk, H{bh
IR STV 720

AENHEHRT S KM A (87 o —F) 1%, Comptonia naumanii %L, & EREYRE
LInTkY, fEkmfba s £ Liqguidambar &) RIBEZRKELRLTWD. 2 b oMM ba D
PEH LR ILEHEDHIE 2 NS 1T > THERI L, BIZ LA OJIRBHEOHEIC L > TRESIZEDN D
M, AT OSBRI SR 5.
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HRIGHERETRT, £5Gd 2EMNRE, UbxBSIM, Sn3BME, HRERIE, E TR,
TREN, NRESRILENR, { LRERCFEKGERY, a 20NE. BRFREHET (JEEE4E.

9 HB—-RERRC > TOREERMER (%, 1975 3)

H2R BENEEHEBLER

Fossil plants from the Sekinai Formation
(TanN1, T., 1963)

Keteleeria ezoana TANAI

Pinus miocenica TANAIL

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

Quercus elliptica TANAI and N. Suzuki
Ulmus longifolia UNGER

Zelkovs ungerri KOVATS

Parrotia fagifolia (GOEPPERT) HEER

,14,



HIE BNBARUCER)IBEHBENINE (&, 19751 5)
Floral composition of pollens in Sekinai and Hidarimatagawa Formations

(R : MRk

ENES Sekgignai ?ormgion Hi%arimaﬁgawanll‘ormation
ftam 342 463 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 1
Pterocarya 15 15 15 1
Alnus 33 4 18 43 3
Betula 1
Carpinus 2 1 1 5
Corylus 2 1 5 1 1
Myrica ) 1
Fagus 2
Quercus 1 1 1 2
Ulmus and Zelkova 6 7 5 7
Liguidambar 2 1
Tilia 3 4
Triporate pollen gen. indet 1 2 1 2
Tricolpate pollen gen. indet 8

# : Pinaceae: Tsuga, Larix % ERBRSARIES. KECORJIRMILOL, TRLLORXRBC L DRI EDOT—EL
. BFRBAE.

AREOHEE L, TONMICHIE LT, Il OEmNZ S bHEICERT2HEELZ 2T 5. LrL, £
AETE — BT 2 S W T m o~ & it L TV A DI UT, Bisth £7220°-35" 3 53407 50" &
WIHELERLTWD.

V. 3 E&)E

AR L, bR Az ko b LT N AR B2 e LT, HHE1973) 12k v M
I,

T e U A 8 T, AU CUERSENE F— 2% & ) T L TRPRICHIEL TR Y,
N TORAAITALVEE & BRILELICHZE L TOND. ZOE)y, HUsfE RO RS o/ ik T,
KBITHYE T2 LD 5F L AE LA RZIISEEEZEL LEHEN R LD,

REAHEn & R Rtk CIxRINE 2 7 5 43, BEEILOR—m fEE CITFRIE & A A 108 - T
AL TN D.

REA U D AL PEERIC 20 Tid, AROBEIZZEL TEY, 1, 000méH 5735, BEEILOR
BITIEERZE L. Zodbsio I EJE Tl 000miEWE I8 H 508, mEicm - CaizHEb L
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FE UG O FR AT TIEAIB0ME 2> TV, 2D & S B SOZE(E, KO LEAREICL > TRD
N2 b DH, WITHK~D K5 BB - T, HEER2 ST TICHEEClT@in7zb D& &
b5,

AJEIL, REATHUE TR (1975) 13 FEB - PER O L E K& 3L, BT NEB & FREE 2 Mk 9
LESERE & PN OVEETEIZ 20 L, THEVE b AT S BUKABEETRIC 20 LT\ 5. AR T
Z OB ORYETEOIENE AW R 50T L. ok, TEE LD DEUK MBS T8 & LE
OWZETEE ) EFtHk CRBIT@ b L, @) IEE 2550 LT, 2O OmRIE CIIFAE L2
V. EICHER A B OHEEEE G, WA TPIRO R R OWE 255 L2 R Tk L, AR
IXIREE O T DT EI0ecmDIE S DOMIEESE & L TROLNLOIBETH D.

BeEkE (Ho)

FEARNB ORI % 5 b T—MRICIZELS L TR Y, IR TiE% OF S 13250micEY 5.
BoE LW L OB EIET, ZOTERITEEICE S L RCRECHEOREZ L T\ 5.
HCAOBBOESIE, @EEMTH B E XITIF0mIcbiET S L 2 bh 5, BRI O RN
feaa e L, BEHZIEH - Fv— PRORBCE R L5 %, BUIIIAYNC I EED LR L
TN 78, & IS TR BRI LR PIRE OEBER 2 <, LIELEEMICL RS ON
RHLND GBLOKBH) . FOREIE, Bk UIRKGE BT DN E T, BERFICER, Z
DRIERPIRE R T2 D TH 5.

Wi DA BITRGR OBEE OB & FRET, —BICIEMROBECEER S E & L, SRCiEpC
A, LR UISRUEELS R L T 5.

FEI0X AERNBOIEHEES (Ho) (R, —BIAkERY)
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B R B O EREESS BE (Ho) (B IbRER)

12 ZEAREOTEETE (Hm)  GLi) b, IHER L)
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FAR ERINBEHALEE (& 19751k 5)

Fossil shells from the Hidarimatagawa Formation
He-#e& 8 (% 526) (RE : XEBT)
Siphonaria cf. s-nomurai HATAI
Clinocardium cf. shinjiense (YOKOYAMA)
Dosinia tugaruana NOMURA

Tapes siratoriensis OTUKA
Macoma optiva (YOKOYAMA)
Mya sp.

Ostrea gravitesta YOKOYAMA

Hm-f5E (EH5522)

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.

Mytilus sp.

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

Periploma sp.

Brachiopoda

SEHPIFHSEOAE SO EE» 51X, F4RRTEMARERE LTS, £, kLTRSS
2B 0 ESAHIIZIX Ostrea gravitesta OHEET 2 HikEDS LIXUIERZEL TS (%, 1975).

Ve (Hm)

TREIE, AHIBEOERIIBD 5 b TIEZEDESDENL L, HBIESHHMLTNS., ZDOES
IX50mNAL T, WE T, EELLOSAMEARILRORBEE TH Y, L EICIIWEIRE H D VIR
BHOWEEH A TND . EITRORV LK AE 2T 2 2DIROE NV NERAE T, OOME T
HDHPFEHOBULI CIIEADSHD/NEF Lo T T T, £, LIRLIEELRMIORT X5 7%
FRRE T DELE A2 72 L TWD . BAET 2B RS K ORI A X, #emZ2un LEI0emDJE S
DHLDOTA—5@ROHND. ZDIEH, FB10emLL F O RKEFMAS LIZLIEEENTWD
KB DHITH 4 RKITTRIND HibA, 3RS HIEm A (FEMEE24) KO 5 ROF LR
{LENFERT S, Z0Eh, Y AOH - MK Makiyama chitanii 72X HEEN TV 5.
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B5FE EFIBEMALILER (%, 19752 3)

Fossil foraminiferas from the Hidarimatagawa Formation
Hm-E5F (EbE525) (A : k& &)

** Anomalinoides cf. globulosa CUSHMAN and PARR
Burizarina aff. robusta BRADY
Praeglobobulimina pupoides D’ORBIGNY

*P, cf. ezoensis YOKOYAMA

Cibicides cf. pseudoungerianus CUSHMAN
Stilostomella sp.

Fissulina etigoense ASANO and MURATA
Eponides umbonatus (RUESS)

*E. sp.

Globigerina sp. ind.

Guttulina yabei CUSHMAN and Ozawa

**Gyroidina orbicularis DORBIGNY
Hanzawaia sp.
Cribrostomoides renzi ASANO
Lagena sulcata spicata CUSHMAN and McCuLLOCH
L. laevis (MONTAGU)
* Amphycorina fukushimaensis ASANO
“Marginulina” ? sp.
Martinottiella communis (D'ORBIGNY)
Nodosaria sp.
** Nonionella miocenica stella (CUSHMAN and MOYEA)
Lenticulina cf. nicobarensis (SCHWAGER)
* Ammonia cf. japonica HADA
A. sp.
*Sigmomorphina notoensis ASANO
Sphaeroidina austriaca D’ORBIGNY

*common **abundant

BRI FAHEAE  (HY

AL, RIEOBKAESE % LR L35 HET, MA%LE KO NA RIS OFE ORI E R
o Tna. ERIEOREHZ 5D TEY, ZOREIHEXLOEE A K HIXT Lol i
%, ARHUHOICTEED, T8 AL R O SR o M) 1 B3RS A0 T 5.

REA SR> O 86 L O L O B ALPE 0 PN AR CIE,  FRLOVRARE O BB B
DH20MDE S THERY, ZO LICEKABESNE FIEL TWD. BIKEWERTICIE, EIH5m
D, LHEJORERFRERNT 2G0T 5 TACHERABRICE MR EN TN D, T RE 23 BRI A B TR
3BOMDIEI RSB Y, Z O FEIZITAIB0MOE S TRINMBEE R FE L TND . Z Okl B OB
3, BERILEAET, EAUCTERESEENTWA. EIKAELA Y, PR GR0 Uik oz 2
THE2-10ecmMOLE AL, RBE, WK AR E 2R3 a8 kIURIC L > THESh T 5.
PAEO L IR RIS TH L2, TENCIIAPEE A R ISR E D BIKAEA D 5. £z, b
I MR BRI S S VBB S AR EN TR Y, LEICEIREMOLOLH 5.

i
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B O B EFE T, TEICRERITRRO b, TAOWEE O LICEHEIR A 3
FRoTWD. ANEHEARILEEEZMNED 2, 2RIICRIERR EOBRENE LS, A A
IRCHIRICE B2 TV 5.

TR B3 CUE, SRR | [~ 2 1TE 2 B)EIC T TR LTS, O RZENEH 5\
IHIERICEDNL TR Y, Ao ME & IWEBERE B XN, 22T, kAR EDEE
ZE L ZITTMARIERAEZ T L L, HRLOERKEAELCKIIMES 28 A T D, KILFEES T
W, EXICELSHESNIESemUL FOMBCARE T T\ 5.

BEAZIET, BERVLUIERGAE 2T DEEREAT, BRAL - REBELD 2V Ii3REAbE &
LLES>TWD. HiTT, BEMRITHELEREA - FlEa R OE< B8 L TRIAHETIE S 5 2 EE
FHLEBDND ORGSR 5. AKFRERA - Fi@ia - SELROT T An6720, ikEfkz 23258
DIRZUN,

AREHEAZ AL, REALLORIBIELE > TV DA, S FCBEfE LCiE, RHEA - Sl
R OO BOBOAPIANRD SN, AHEIEIT T RTER, DEOREL L EWEABBEL TS,

BB ENE (Hs)

ARREL, SRR & B ME L AERE O ) BRI oA 5. ER)IIBO LEE KT 5 b0
T, FTOLOBIKABESTEN Ol L THBR > TWD. ZOMERBIE, HKkKEaEZ 2T 5 F—HRLOmE
ZEERL L, BPESORIKABS 2 IomT LI, &R LTREVERREZEL TS, BIKED
AT, BUET 2 LA EBEICEAT 2RRE LD, MROBA R OIS O/NIE NS F @O0k
e BT D KIEEMR Z 2 G/ LTV 5.

FERINENGHERT 2bAE, SR LIS VoS EbORbA, BEEHGRHSh
5Bt - AL BEA R OTER AR ERd 5 (H3-5KZM). Bbaid/\2—M REMEHCE T
56 0OT, AHBbATHEALHG OVERIRED GRER T A A REICESLELL, fE¥ Al Liquidambar
o TR0, IRERREEA R L TRY, AEINEORRIZPHPEt L V2 5. B OSSR
FFZOW TR It S 5.

FEAR) 8 OREETE, K& < ILEEEHIE F— o & B LFEEH L ORAWEIC L > TR ST D,
ST CAPE O Hulsk T, FAZOBNIE ORI REEICIIf L C, IEREOEME S D, HEICEVTWY
D, ZINHOERNITE T 45" LRATH DA, FEHTIH20 30" IZfE< oo T D, RATHIUE LUK
ORI T, RN BRSNS TR 2 2a 80 & FIBIE & a8 CHEMS R 5. ZOWEHIT
I T OB A HJEMVE — R MER L, ZAUCHFET 2WEIC L > TAIEESNTRBY, FAICIER
A HIEROVRE 72 EARIEM IO EME S o TELAR Y, 20" -40" THAMHANTWD. Z OO
WL, FRH OB O AT Mo E b OEREE BB E N b0 LB OND. B,
JB N B K O 7K HR s C ISR PE 7 1) 0 /UL 70 B REC T B IS 23 8 5 7 i L 72§ iE 23 Bl T
W5
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V. 4 KZE)NE (0

REZAENEIL, AHIEORE S O ILES L [EIT O RZ/E) ik 2 i & LT, &4 - 4088 (1951)
B4 LI=bOTH D, I SMAOTHBEOITEME E TR SN TETWD (13, 1970) H#
JE8 T, AHIS T/ NI LB A RICER T 2103 20, 2ot R EE 2 bND.

AT, RPN R B OO 227 [T LARE & )1 0> B FE & QMG PE 57 2245 )11 3250 3 4 i TR &
DT E .

Ik SRR O JERF I AR IS A0 AT T 2 AT, PRI ZEHUS A DIl 5 b DO TH 5. AL, B
DEBIBEEE BN G2, BEEDIZE A EITHEEES THHON —HICIIREA G LD b d 5.
BEOREIL, F¥— b - MG QENERZ AR E ISR EREEATND.

BRI RVRESICH 1T D ARREIE, B [ HU 5@ U 2 1LE 0 8#E 0 CE BRI R T B’ H 5. o
JEIZE FREOERNNEOEE LIEA R RGN > T, 20O LY SA0EIC Z OB H A D 5.
LB OWD D 5 HE EAE ORI, otk & Rk G & &L MaEA10-20cm?
JEETIHEET 5. O FALIZIF20-70emDIE & & & O EES 3 - T b, RO EHE 723 5K
BRI L 7o TN D,

7P, REENBLIIEROBEIVRTH 52, BAE & XA snT, WEOMRITESG L EX
. 7220, AEORESITHEL, ERAVbHEVRVE DT, ZOZBEHOMH xR THEABICHY T
WEBIIAEEE T, TR E O K LA & B > THEL TV A,

T A e TERIKER AL, RWIRNIFEBEZIT LA E DT TWRWY T AEWRLE 2% < E TR S
o0, KSHEINET ¥ — NROBERICE OMELZIE L, &AL ZAICHIMTEE OME %
FHANCHA TN S,

RN D & DL, DBV ERBAEL T 20T, I <A (R10m) (2R 5T
5. ZOWEBITIEBOMEESED - T, KAGBEET DK T L a— a5 73

mERE B

RECONIETR et ‘ Wbt 5 EEABE
dm o T o R (1% N28°E,
1% 25°NW)
s .
e e N
0 / - R )
HIRREEZL, BREERULLER
B AT 5K E AR S (10—20cm)

FIX RLEBEOLEBOFEIARK B EROBBIED)
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B, WRNRIZE A LBEHET, BRLEMROZMEI bOTHD. b, ZORDOIZERE OISR
TN LEHMUER 25> TR Y, AE LI OREE 91T TH5.

AL, ALASELET, ES b, PoBANREL L2v7enoT, o R8It
SN DML, JE R BISRD B R BRI A M 2 53 A 9~ D KZAE) 1 DAL R AR & A 78 LTz,

V. 5 JL#EE (B

TLAEJIE, AHUSEE RO LRI ZAEHT OB I EHE O RIR W A & LT, A1EH (1970) 12
FoThnd Sz, ARMUSCCIE, 2B B ide L ClfJ sk & 2 odbdi~,  F 7=t depg il oo 2
s O NI Lt~ &, RE GIHBR—ROMmIAE 7R LT, ZhZhmdthmosss - T
HLTWD. ZoiEn, IEEE IR HTEIE 2 6 i~ O CRE A Ml ~di5e 9~ 5 L OB A 5.

728, WE)IHUROARBIIMBHLEREIZ BT, THMOARENE & LEOREIEEIC 2 Kg ShTn
B3, SR B OO ZE ) 1T 2 BRIC LTI R K M TE R 272D T LTI Hbohol.

AREOBREIL, ZMICEA TR O i) I ck250m, it Zk)1 i T6e00m,
Hh SR S D EHEE YR L Y T800m, SO M) 1 Mk THI500m & B S .

FALJE L OBMRb E72 L 2AHICL Y RpoTRY, LR TIIARIE & BHrR AT RESBIR TR
T2, TREOMHA IR TIILER) G & IRRERIAEGRRICH D, 2B, HRE O
W2 TREENB 2 1F 5 Mk i, RIE TOIZ X 5 ICRE )G L IEABRICH D, £z,
PIEIT DL ZEFF KR & X FRFE R OBRICH 5.

AL, HEERVDOLHEEES L RERROANRE EOHENORY, ZO T CIEEEE MR 4
ST OB EAENERL, EEFICn o CREICKERBQBEOREEZHL, 1o, BEOBIKERET 2
BN EZEL LTV D, ZOED, AREPITITERK S R ORKEWEOMEL L BIEL, L IAID
Ko TUFBRAEE R E 2o TnD. Fio, LIACZAICRKEMBLFEN TV,

ARBOREENIL, WA ICE DR E R E L OWE 2L MDY, 20-40emDE S THEL TNDH L
TARZNR, & XL TR & OB I - THEZ BURIICETRE THD LN TV AL H
B, 7REs, REE O BT T, BRERemO L OSSR SN CTHIET 5L 2 A b d
5.

AN T 2EPEE L, T T AEOMRIEER Sk OB A RS T 2. —RIZITEem 5510
MO TH L7, HHHRTIIRER LS, LXEMICET L2000 5. BIKEITES T T
ADHBNSID b HHN, WHFIZVEORER - ANGHLWVIILEORBA 21> T 5.

ZDIED, PREFBOEIRER DR TT A YA MEKABENRD LD, ZOBIRKMAEEIL, Wik
% BT HHBIRIRE 21D b O T, AROHEEE, bINCAREEET2RERANAGT AV b
T, BERCA TP EERRE R OEME Coscinodiscus marginatus % #idE LT % GRITIXAR — 2 Z:0) .

AJE7 5 1% Makiyama chitanii & O3 E@iic EH 5132, DBEOF LB bn R OEE LA
DRSNS, BAIEEL LRroTz.

ABOMET, PO D HEICOT COMIE T, MEmAE Pl L3 20 I E D KR
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14X BERCETEE & 2% < TR B OEIREICE 8 GERi)

MAHEE AR LTV 2. ZOREIIE, DTN R R b biREmitolnz b b, HAEIZ15 -200
BRLTWD. 72721, Mo R WiERE AL E-F A MO E 2w 5 W RIEIENGRD &
5. MERRIORE CIE, KEWEmtoEmits b s, O TE A ~10"-30 AT k%
RLTCWD03, FERMBEE DAL D 5/ H 28 LD TiEaa7e v li, db—Ablm & ofif b & £
NTWD. LTI, TALOLRIIE &g a R U, A6 — R BF o Ef TR ~30" WAk
R 2 ARG 272 LTV 5.

AT, SRR sk - LB I sl N ML R\ E M0 B i+ 5 b T, 2 ORFR
ATt B2 5.

V. 6 ZEfFkLEE Tv-T)

ZRRERIZESRIE, 2875l & 2 DJDICIR S SET 2 KIS T, £ o —EFdtix O HERR AL RN &
AL, EREITRVR, MEFAOTRNS & RISE DI 2T TER L TWD. 2okl
FHOBAHITZ) LR TH 5.

AEFEITZER L1, o UTREEPBNO TR Z §, LEICESTH DA, MEFLICHELR
L, FEFAAOEMRICH 2. 28R BT, AEBO M T 5 ikEORBIEIRE S, TLERE O
BRI B Z A IR A PSS S BAET 2 L 012D, AEFRICIBYY 5 & 2 OR S35 ISz $m
LT, ZERFILOAL D 2 W3 RAITIE, BERABCE IO TE L L TIRENRD L9272 D, 72
B, MNEREBOERIB) LT, AEENEREHEERICE->TBY, ZITEIANRARIIE
CREFETIEAEEORENGD (BT, 1964) 28, EELAERICHE S ZBEMRE LWizls, &
e & ORI TH L. Eie, MRILIOBRITHAESENRAER L MR > T L2
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REIND.

AEFEOE S, BNEAFIE TR 000mE FH S 5.

AEBE, BE LRk LKk Z B3 DR ABEE R OBRE 2 T L L, KIIESE RS
LA e UM E R T KIERETH 5. HEOFEMIAIRIC D> TR TE 2o
fend, MAME ETFILEIL T, FECARARILE, EROEAZILESRD b, & BT
BERT A Y NEOBAEIRE (T MRHICHEEL TN,

APIALZIEE, AEEO TEICA b, BEPE LAz R T8RS A ThD. BT
THERIE, REEHEAL LTS L2 A SRR ab LA BA P B2 Y, AR O ES « S5 Y
BEE U= TT AN 5.

BEAZIEE, AEEO LEICZ AN, AR & RERICHEALRRIBIEL e & OXE %
ELLFEoTWD. ST CBMIL, 758 LAREAROEEEA N GR D, HFITMRORESR - i
AL LT - DBEDT T AR OGRILN D72 D.

BERTA VA MEBRATIKSE (TH 1F, BEIIRIEA AU ALOEEEZZ Y Pk s E LT
L0, B~ 7 VLM TG E AV EBEZ R > TV, REBK ST RICARER T 22 8IcE
B, BRERLPRAEMES TS GEVIER— 1 388 22751 EFTCIEE S HmoMfif 72 (L ol g
BEBTGE RO b, ek, RSP ET D RERTICELAGE BT DRI E S
13, SOBRMAERIE D AR B2 BND.

LRLDIED, BB O TIRLAEE oI LS EEIK A YA 23 Bt 29 D EKEWA & A8
LRI SN, EITH I TILEROf EEICE R 5240 KIIEE & U TR B RIS OBE R 53T
LCW5. ZOXREEET, i WEMRT 5 b0 cRERERTEHA R L 0D, BROLE
L, BETEHIPERE RTEHATHS. B FTEMIE, REL - A ROEE LA D AA
MY, ARIIHEBAONT T A LMEAOMB,I D25 EVRR1-228). 728, HEMEUOS
EHURIC A b D ZREE, ZORWE LR STERELTEALLZLDTHS.

AREFEOWIEL, FRREHBRICH HITEEOME L KRIZE T TH B0, HREICBWCRIED
TERBEE DK & & BICE )T OBIEIC X o THEMIZR AN % 5 1), & ICZEHIELAL Tz o mbiix
FRB IR~ - TEAH 228, BT A~MEL MG L o TN D,

ABESET, LRSI Al & LT, e UTRIEMEO K ILTEENC X 0 A4 U7k
HWAZHER T 2D EEZ LD, ZOHIITITANARZIED, SWTHAZIEOEE L 2D, K
WICIERERT A VA NOBERH 72, LEBOVRE & ORZBER/EMR L ZAPDEART, ABHE
IIERZRMEE CTAELZbOT, KR - KB CICKA2REEMIF L2072 bD B HND. £
DFFEEE S, WISIZBIT2EREZTRRT 200 THAD. ks, AEETITIEE - WEhOI IR %
BRI D AT D Y, ZhUCtEo T, EEHER AL BIIICAE LT 5.
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HoF MEEEHERLER (% 1975 L3)
Fossil diatoms from the Tate Formation

(R : BE&)I%E)
E % % 5
(A " ;| &
2 3 36
Actinocyclus curvatulus JANISH M P (0] 1
Arachnotdiscus ehrenbergi BAILEY M B S 1
Biddulphia aurita (LYNGBYE) 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 BURN* M B 1
C. scutellum EHRENBERG M B S 10 3 5
C. vitrea BRUN M B S 2
Coscinodiscus lineatus EHRENBERG M P (6] 3
C. marginatus EHRENBERG (including form. fossilis M P 0 5 18 2
Jousg)
Cosmiodiscus intersectus (BRUN) JOUSE* M P 1 1
Denticula hustedtii SIMONSEN and KANAYA* M P 2
D. kamischatica ZABELINAE* M P 108 97 72
D. lauta BAILEY* M P 2
Grammatophora anglulosa EHRENBERG var. islandica M B S 2
(EHRENBERG) GRUNOW i
Melosira granulaia (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 PANTOCSEK M B S 1
R. surirella (EHRENBERG) GRUNOW M B S 1
Rhabdomena japonicum TEMPERE and BRUN* M B 1
Stephanopyxis nipponica GRAN and YENDO M P N 4 3
Thalasss nitzschioides GRUNOW M P N 23 13 24
T. antiqua A. CLEVE* M P 3
T. nidulus (TEMPERE and BRUN) JOusg* M P 1
T. oestrups (OSTF.) PROSKINA-LAVRENKO M P ? 11 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

DI HALEBIC T TiE, WA IR 205048 TR0 LA S e,
AEOIRENDIL, #56 RITURT L) REBEA N ETT 5132, Makiyama chitanii 2315 LT

W5,

AR OHEL, RIFEITIT TALOTTZER O &R TH 525, /NS RIFHIRRE DS & 22> T
. HgAbEE CIXIZIETRAEO A b h, FIC20 -40" BiR 265G 2 R/ L, Z OB CRTIHIEIC
B CEmZ At — M aRICEE U, BRI S50 LI EE ATy, — T L T\ D, PIsinG
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A, B U TRINABEEN SR, BURARBE - ZIEEE - ol MBS R OB VR ETRD
EfEo TV 2. fHE FEOTEEBIIE L SIAPIARE A B E Eh, LR ORIKE SO 523 E
BRI EEIHIELT, REHED FEICIIRIN CIEd 28R R ILEBSTFEL, 0 RIchnsg
HEEDRELS FEEL TN D.

FAPIALZIENT, R CHE T2 SOMHE R I HIS R OFRVBN & & (FHTBI) 7 Ml 2 oA
T 5. HEPRBRHIECIL, TEBEE-> TV, ZORK MlIcHEazx 2L, REOKEICET KL
HERBR L2 EBEMOES THEEL TS, ZOXUHEBCAOEEO S  TANARILETH D,
ORI, FRUCENVEOHBENE ER TS, ZOBAVEIT, REA - SEia kOB am o
MHRY, AT 4T 4y 7HBERETHH0T, FLIEMRSATWD. AREZIEZEDTEITKILA
EE R ORIR A 22 5 72 0, FABANIESR IO T ENICEMOEE PR ENL TN D, —RIZFTHN
PEEZVBEEEL TND I ENEL, —HICEE LWRSEEE 5 T T2 0RH 5.

BEAZIEE, AEEOFEMEMLT 50T, ANARILEOEZICESHICER>TWD., 2
L CKILABEEE B2 Y, EER A B OWEE 7 LIE UIER A, 2 AUk L PSSO B 4 3 A 5
HNZfE DI TN D, HIUSR RS 00 227011 R HEh > & AR IBRISIC A2 T C ORI ClE, A ks &
TG ORIKE R S E A KM R T2 2 L THEL TV T, ZOMESIERICEBTE 2. ), |
R HACEIC T TUE,  KFE % ER L LEKEWEE 2 ABRNCHRE e E & 2o T, 20, WED
BHUSHEBR L LIZBER 2R S0 E 2AH B 0. Lt THIERKICIE, TORBERDTICIEST-.

BARZIEE, BAZETH0T7 AEOEAT, B FCHEIT, RO - HlEa R OSEERA S
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A LB OBEIRERY S & AN EJE S D B T, KIS O RENPES TH 5 & Rk %
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RIS 220 A7 4 T 4 v 7R ERT D KL T4 heZoTnG.

_31_



F20R LA PICHRINC EA L TOH KR (B
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HAHHA - SN VD BOWBET T ANGRY, FEREDEN SO TIET AV U EA DR SR 4 #]
DOTWNDHZENH 5.

BERIUE (An) 1F, #ERISEALTORVINEIRbEZ oL, FRE - ZF)I8 - L -
ZERFKRIEPEBE R OFEAKIEEREZ BN TS, 209 BEFFKIIERTICR LZ<RBDLND. Li
L, RTHIB LY EICId v, 258 L0 AR ORESR T AL RN I3 288 kS A B < R & VWERAS

, R IEEES00mEL EOEMIRDO b D TH D, £72, HENLZ LOET/NEEOREICIE, L%
JE % B < MRISWVEIRD A DAL, EOMEIZ250mIcbET S, Zh b REWEIROERIE, Wb
BIGEVEBEERL TN D,

HAZIEDS L, BRALRWLEBGEEZ T 58S REA T, 2V0LHEFE ST 5. BifE
LT WA - RHREA RO UE ULIZRIRALL L7222 A D AADRRD b, AR ORE A KO
HARG 2 57220, HEM#E 2 L TR Y KA ICTWZIETH 5.

ARARILE (Ah) 1%, HBKILEETICEL, 205 BRI R O RN HFE O & IRIE R
EWVHOT, FAIEIIERI00MTH L. ZOIEH, KR EFRRARE P SHE O /N R AL [ B
HEBE AR, NRIUFEIC I E B ERBRD BN D.

BT CHERIY, AHRAL, ML ZIIBEEETI2ANANGRY, ARIEZEOT T AHITHN
WRHRA K OSREAHIET 5D TH 5.

ARBRERS (Po) I, Husih R LE OB R B A D HURIC 4 MO RE LTHEHL TV 2.
WERRIR (D, - R - KA E R 2L, BEREEL R, BN T, —RickIea{b R ORmi e & o
FEMRELWVD, B L L CEIRER - ARKOANRAR O b, AEPICEREAOENDEOHR
RHEA R HND.
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ARFEATBEE R OT A YA MIEREOHFCRS & b b.
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DIEEF200mEl L L HES NS, FAFE TR OBRER S 285> T, LROMER Loib s e
MBps. ST 2mEN T TH D, MR E ©IC TAE & OMICITMIEERRO BT, REA
BfRichoEeZE206N5.

WOBES) | [ Mtk O RS Ves HJE 23 2 a1, HESCEBRGAE BT DMEME T, BARCRER
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(Abstract)

The area mapped is situated in the central part of the Oshima Peninsula,
Southwestern Hokkaido, at the latitude 42 0'to 42° 10’ N and the latitude 140" 0’
to 140" 15" E. It is composed from Paleozoic to Mesozoic sedimentary rocks of
Matsumae Group, Cretaceous granodiorite and Neogene and Quaternary sedi-
mentary and volcanic rocks. The geological sequence here is shown in Table 1.

Pre-Neogene

Matsumae Group

It is exposed narrowly along the western and eastern margins of the mapped
area. It is composed mainly of slate and some intercalations of sandstone and
chert in this area, and it is an extension from the huge mass existed in the
south and southeast of this area, where Carboniferous fusulinid and coral,
and Carboniferous, Permian and Triassic conodonts were found. The geological

age of the Matsumae Group is assumed to be of the Carboniferous to Triassic.



Table 1

Age Stratigraphy Main rock facies Remarks
T
- | 28 Alluvium and rave and
§ ;23 sand dune Sand, gravel, and s
b ég Fan deposits Sand and gravel
e e
[} a2y
é -&’Q Terrace deposits Gravel, sand and clay Upheavel
Sarambedake Andesite Pyroxene andesite lava
% Set F ti Alternation of sandstone and
g €tana rormation mudstone, conglomerate
P Nagaiso Andesites Volcanic breccia
Folding
. . Volcanic brecia
Tate Ainuma Mudstone and | .4 tug breccia
. Volcanic tuffaceous £ andesi
Formation o candstone | Of andesite
Rocks ith tuff with conglomerate
S with tu sandstone and tuff
L
o b4 . Toppu Tuff breccia, tuff
£ 2 Esashi Volcanic “Hard shale” anddtuffaceopi
(&} Formation and mudstone sandstone wit
Rocks andesite lava
o |Oanzaigawa Formation| Pebbly sandstone .
S g Y —<Faulting and
8 Hs Tuffaceous sandstone and tuff breccia] folding
S | Hidarimatagawa | Ht | Tuff breccia and andesite lava
Formation Hm | Mudstone
Hc | Conglomerate and sandstone Transgression
P : Alternation of sandstone
Sekinai Formation and mudstone
. i i nd
Usubetsu Formation Tuff breccia, lava of andesite a
basalt
Denudation
9 v |Cretaceous (Granodiorite ) Biotite-hornblende granodiorite
°'® e
S.8| Triassic
-3 Clayslate, sandstone, chert and
w3 . Matsumae Group
& = | Carbonifer- hornfels
ous

Granodiorite

It is exposed both in western and eastern border areas of the district. It
intruded into the Matsumae Group and affected clear but weack contact meta-
morphism on the group. It is a member of the Creataceous granodioritic masses
scattered in the southwestern Hokkaido and is made up of biotite-hornblende
granodiorite rather poor in alkali-feldespar. One of them has the K-Ar age of
114Ma.

Neogene

Usubetsu Formation
It is the lowest member of the Neogene in this area and its distribution is



restricted in the northwestern part. It is composed almost wholly of volcanic
rocks, altered strongly by albitization, chloritization and sericitization. There
is a tendency that the lower part of the formation is predominated by dacite
and leucocratic andesite, the middle part by basalt and basaltic andesite and
the upper part by pyroxene andesite.

Sekinai Formation

It exposes in accompany with the Usubetsu Formation in the northwest part
of the mapped area. It covers unconformably the lower volcanic formation and
its basal part is composed of coarse grained arkose pebbly sandstone, while
the main part is the alternation of sandstone and mudstone with intercalations
of coaly shale. The thickness of the formation is 200-280m. The fossil floras
of plant pollen included in mudstone have the composition of “Daishima type”
which indicate Middle Miocene in age.

Hidarimatagawa Formation

It lies on the Sekinai Formation with para-unconformity, and its thickness
is variable from 1,000m to some ten meters. It consists mainly of marine
clastic rocks and associated some andesitic rocks in the middle to upper part
of the formation. At the basal part developes well alternating bed of conglo-
merate and sandstone; the former contains bolders of granodiorite and accessory
amount of well rounded pebbles of slate and chart, and the latter is the medium
grained arkose sandstone rich in coaly materials and also marine shell fossils
are found sporadically among it. A massive black mudstone covers the basal
part. It is rich in flakes of biotite and marine fossils; Shell, foraminifera,
fishscale and teeth of Sharks. Above the mudstone lies andesitic rock, composed
mainly of tuff breccia, volcanic conglomerate and some lava flows of hornblende
andesite or basaltic andesite. The rocks are suffered weak chloritization and
locally crossed by network vein of opal. The andesitic rocks are covered by
tuffaceous sandstone bed, composed from light green colored sandstone rich in
flakes of plagioclase and biotite and some intercalations of conglomerate, mud-
stone and tuff breccia. The top of the bed comes to alternating bed of sand-
stone and dark grey mudstone.

Oanzaigawa Formation

It exposes on the eastern margine of the mapped area only in three locations
under the black shale bed of the Esashi Formation. It is composed of pebbly
arkose sandstone and pebbly sandstone rich in fresh volcanic glass.

Esashi Formation

The formation covers rather broad area with the relation of para—unconformity
with Hidarimatagawa Formation in the northwest area, clino—unconformity with
it in the central area, and conformity with Oanzaigawa Formation in the east
area. It is composed of black shale; in the lower part it is hard and thin platy
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and in the upper part it comes softer and thick platy. It intercalates some thin
layers of glassy tuff and biotite dacite pumice tuff, which are rich and thick
in the northwest area.

Toppu Volcanic Rocks

The rocks interfinger with the Esashi Formation and compose a thick accumu-
lation in the east part of the mapped area. It is composed mostly of pyroclastic
rocks, tuff, tuff breccia and volcanic conglomerate and accompanies lava flows
of hornblende andesite and pyroxene andesite. At the top part, there exists
locally biotite dacite pumice tuff. The rocks are wholly altered to green clolored
rocks by chrolitization, albitization and sericitization except the top part where
some pumice tuff are fresh, as in the southern part of the Granite Porphyry
mass.

Granite Porphyry

It composes a mass of about 4 km in diameter in the southern part of the
area covered by the Toppu Volcanic Rocks. The mass is crossed by many small
faults of north-south in trend and intrusive relation with surrounding rocks is
estimated by the fact that black shales are baked to very hard rock. The rock
facies are variable, some are holocrystalline and others are porphyritic with
phenocryst of quartz, plagioclase, orthoclase, hornblende and biotite. It accompa-
nies intrusion breccia composed from breccia of granite porphyry and altered
andesitic rocks. The structure is complicated, intrusion breccia and porphyritic
facies are found inside of the mass along the steep valley while the holocrystaline
facies exposes surrounding the former until the top of the mountain.

Tate Formation

The formation lies on the Esashi Formation conformably and it is composed
from massive mudstone and tuffaceous sandstone; the former dominates in the
lower part of the formation and the latter, in the upper part in general, but
the complicated relation with the Ainuma Volcanic Rocks disturbs such tendency.
The mudstone is a homogeneous and massive one and contains fossil diatoms
Denticula Kamtschatica and others. In the central area, mudstone often inter-
calates black tuffaceous sandstone and show banded structure. The tuffaceous
Sandstone is rich in volcanic materials and often intercalated volcanic conglo-
merate, volcanic breccia and lava flows of pyroxene andesite, especially in the
central area and it obscures the boundary with the Ainuma Volcanic Rocks. A
thick layer of biotite dacite pumice tuff rich in biotite flakes is intercalated
in the upper part of the sandstone bed at the southeastern coast of the mapped
area and it decreases clearly its thickness and disappears rapidly in the inland
area.

Ainuma Volcanic Rocks
The rocks show complicated relations with mudstone and sandstone of Tate
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Formation, while it overlies directly on the Toppu Volcanic Rocks in the central
area, where the latter is strongly altered to show green in color while the former
is rather fresh and shows brown in general. At the base of the Ainuma
Volcanic Rocks in contact with black shale of Esashi Formation, at the south-—
eastern area, there exists muddy volcanic conglomerate with pebbles of andesites
and crushed gabbro, and many hornblende flakes scattered in the matrix.
Volcanic breccia and tuff breccia rich in hornblende flakes and in some case
lava flow of hornblende andesite compose lower part of the Ainuma Volcanic
Rocks but the main part is composed from thick alternating bed of volcanic
breccia and subordinate amount of lava flow of pyroxene andesite.

Intrusive sheet and dike

In accompany with the intensive igneous activities occurred in this area,
there are many minor intrusives; olivine augite basalt and dolerite occurrs as
sheet in the black shale of Esashi Formation, olivine augite andesite, some
of which are dikes of the width 250m, intruded in many places. Some of
pyroxene andesite compose a tiny stock in the area covered with Toppu Volcanic
Rocks. Hornblende andesite intrude Granite Porphyry and other formations.

Biotite hornblende dacite also compose a tiny stock in the Toppu Volcanic Rocks.

Nagaiso Andesite

The andesite exposes only in the northwestern part of the mapped area,
covering the Esashi and Tate Formations. It is an extention of the mass existed
in the west and only pyroxene andesite volcanic breccia is distributed in this
area.

Setana Formation

The bed exposes in the northwest part and northeast margine of the mapped
area. At the former location, it covers the Tate Formation unconformably and
it consists of conglomerate intercalted thin layer of sandstone which contains
Placopecten sp. The alternating bed of sandstone and mudstone, lie on the
Tate Formation at the northeast corner, is rich in fossils of foraminifera.

Sarambedake Andesite
At the northeast corner, it compose a lava plateau of pyroxene andesite on
the alternating bed of Setana Formation and Ainuma Volcanic Rocks.

Quaternary

In this area very narrow the coastal terraces develops: the higher one of
80 to 120m high above sea level, middle one of about 50m which is most
distinct in this area extends along the coast, and the lower one of 20 to 30m.
Each terrace is composed from gravel, sand and clay. A fan at the northwest
corner of the mapped area, extens from the height of 100m to 20m high. It
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ends with a steep cliff suggesting the construction at the same time of lower
terrace construction. Sand dune of very minor one exists at the coast of
northwest area. Alluvial plain in this areais also not so distinct.

Geologic Structure

The area mapped is composed from two provinces having clearly different
geologic structure and geologic development. The Ken-ichi fault trending north
to south at the northwestern part of this area compose the boundary of the
provinces. It is a large fault associating branches and parallel ones in its east—
side. It dislocated right lateraly the Hidarimatagawa Formation about 1,500m
andless then 500m the Esashi Formation. The block east of the fault, which
is composed granodiorite and the Usubetsu Formation mainly, had the tendency
to lift up; there lacks the Sekinai Formation, and only in this block exists
clinounconformity between the Hidarimatagawa and the Esashi Formation.

The west province defined by the Ken-ichi fault is the southern margin of
a large dome consisted of granodiorite, and the Neogene accumulated there
show monoclinal structure of east-west trend and southward dip, which is
steeper in the lower formation, about 50m, and gentle in the upper formation,
less than 20m.

The east province covers the main part of the mapped area and it is charac-
terized by a large synclinal structure. At the east and west margine of the
province exists basement rocks composed from Paleozoic slate and Cretaceous
granodiorite extending north-south. Except the western margin of this pro-
vince, Usubetsu and Sekinai and most part of Hidarimatagawa Formation seem
to be lacking, and minor altered andesite covers directly the basement rock,
which is believed to be the equivalent of the volcanic rocks of Hidarimatagawa
Formation. The east province is characterized by thick accumulation of Esashi
and Tate Formations and also violent volcanic activity of marine and submarine
at that stage, which accompanied intrusion of granite porphyry and minor
scale Pb-Zn mineralization in the Toppu Volcanic Rocks.
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