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FHEIR A~ T R B E A A RS

Wi A IA (Xo), BB/ VE, AfEmiEkELdb 4 51, 3kmo His
CRHEA - S

o

BiE i

BEAREKRKEAICEL, KX X0.3~1.0mm, & Xi21.5mm, &, RHHER X O HER
A R4, EEE A X KE X0.2~0.3mm, T< AV ETH .

ik BRT - WS - T T R - Bk

WEKMMEZ R L, K& Z0.1~0.3mm, ORBEROBMET « K& £0.05~0. 2mmo B4} fg
AP BLIOH T ARENGRD. FLERNICHEQEY, HT7 A0 -HEzEHRLREA L
NROLND.

ki

m

LA, B TUE B, RORPUN iR
BEGh VR OB - 8ROE
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BEAIFPERA~EHKEAICBL, K& &0.4~2.5mm, RAWEMHEL L OBRREEEZRL,
ORISR BRI N TV, HAIEKE X0.3~2.0mm, HEMD R, 584812 5B
MR A R SICERSA TS,

fids: BEERA~T T AREBRREMBEE TS, M THY, WHLDLLEHEINTWS.

MR Lk, B Vg BE, AT = FARERFEL Ikmo s (5 5450 1 MR BNT, K
sk & OBEAHIT)
BE&L - MUER
MU IE R & $0.2~0.5mm, kAR F A MIEBELTWS. FralMBEsnsoins.
i BRA - B - H TR - BRI
R~ Wk A R L, ZEShTWD.

WA LR, AT R 0. 2kmaDHiAR.
BEeh ¢ WBEG
A IR & X0.2~1.2mm, kYRS A MZEHLTWD.
AR RER MR - WSEE - T R - 8RR
RS Z R L, ZBEICEIVHE MR EL TS,

BEBER THNOREEZEAICHEL TN D.
bR ABEPPLRIZAADELES TR,

on. 7 /& & &

Mk (M4 &1l BE, 1954)

TR R TV 2 408 LT, ARHUSGRE IR IS L, £ & L CIMEKILE S S22 0, A2l
BRI EZ TS ATNS.

i B R FIERH AT 2 D G510 72 D OB 10 A2, ARHUEN TR NRT BRI
R ORI E TR BB,

DB EVBE  AE )7 B H H B RO RMHIXIS X0, AdEh & KNITOBER O Bkl
MBRNEFS « BERXE~TH R =y HFRE TSN 2 HIKIZ0H LT\ 5. JEEIE100~200m
ThHHN, BALIEERTe L 2 AHTIT250mICET 5.

B MRS - KILBEEIRE B L OS2 L L, HMARILERIK AR « KILEEICE « KL
AR - BEICH - AR EER L bR TV D, MK LIRS STk A~k (,  RoR0HRES CAVE e L
AL, BOETHL. —RMICHT, BEZ AT, ARG, Mki~PrRn, 0, BIKET
HoT, FRCARBFEICEIEKEND. REITRFIKE~KE, SRR, BXKE Cho T, Az
HEMCEEND . FARIEKILFEEIIRR (& XIHFER) ORTKISEE AR KILELEH S
DEREWENFE L TS, AL EE L OBEITHRTH-> T, HEVEE SR TR, AFITR
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JEHFERICHEN TS, IO RVRFREOESE % L bieo>TW5. HEDRNITEE TN E 2 &
BNTNEHDLH LD, KEPIHREND LD EFEEETHD 00, MIEOHERREO LD TH
A5, ek, AREMICITBRTREEEOZ LD TEREEE 2 ATV D, ARB P OREAZ LIS ORERE
AL, SRR OB G2 LS R AR Tho T, BN THD L, ROBY ThD.

SRR R A IS (Vo) , KRTE, AT & KRNET o T SRR L E 70, 8kmod HiR

BEdL - RHR A - MBS

HEOIPHEEA~EHIKEAICBL, K& &0.3~1.7mm, R#HER L O R RREEZRT.
T AITRE S0.2~0.5mm, & XX HEERT. BHEAIIRE Z0.2~1.0mm, HETH o
T, HEEAIZ B0,

it RO WAES - T R - B

P ST L IR i N A

WmE AL, R, KRR EJIRPNEE 2 TR A Bk

PR RER A - Wl

BEAIEHRKEAICEL, K& &0.2~0.9mm, & Z(21.5mm, BHEMELZ R L, B RHES
NDEETHD. LEMEAITAE 0.2~0.3mm, B TH-T, & Eick<.

itk BREAG - BEG - TT A - 8RR

HERVR~ 7 7 2 FE fb M % T

BEIBR TR VEEEAITHEL TV 5.
R ABICETIWE - AR IO, & ZITERMERIE T SEEEARS, HWRNRTFO R V&R
WA ZET 5. Bl (1954) [ZXhUE, HE5ROEY ThbH.

HSR MHBEROEMCE (B, 1954)

T WO R

——

Egs L 2 5

Coniferales

Metasequoia occidentalis (NEWBERRY) CHANEY  -veccvcerrrenrionannion * *

Ulmaceae

Ulmus protoparvifolia HU & CHANEY vecovemeoreeirin * %
U. Sp. (DIOb. 11 SP.) «-veererseseaseanmimeesesm ettt %
Zelkova ungeri (ETT.) KOVATS «-eeveveeromimsramimasiaasamsisssosinsenens N

Fagaceae

Castanea miomollissima HU et CHANEY -+ rrvorriierrmas *

Hamamelidaceae

Parrotia fagifolia (UNGER) HEER «--+eeveeerermnssientnnisiisiiinien * %

Liquidamber mioformosa HU et CHANEY »vercereererraresinni P

Cfr. Dystylium racemosum S. & Z.

L O EAEFET A S S 1.5km ol (BHRSHIA)
2. AMER=VHIEW L5km oR (FHuigm)
3. WAFMSERERBIERCE (FARREHRN)
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VR TV 2 B < A P e 22 1 s )

AT AR HCE IR B3t e E12 A L, 0.5X 1. 5km2DKRE SOBABKTH L. KA~
K€, BEIRT, RHRA - AEBLOANAOHESBEIEL TV D, AEBXOBMEHRR END AT,
BEL MAEOHRIHCEALIZ D THAS I . FEONRKRERERHTTHDIE, ROBEY TH
5.

AP AT LA, KT EJIERN ISRV B
BEAL : RLEA - A - AR
BEAEITHEEAICEL, KX 30.3~4.0mm, RimfiEs LORMBREELZ RS, ARITKE
X0.3~2.0mm, {§E, AAEFERT. AOMITREEE, KX X0.3~1.0mmTh 5.
A AR E R R R T

o. 8 ZH 4 W JE

ERCHIE (fnd o KIRVRZD) (1936) 23EMIE (i, 1934) o B#ia, ZEBHEKEIRESE
EREATE. D Z, A (1941) (2 & o CHYSHE &Mt SivTz.)

FHEL, AAEARE L C, AR EIC AL, EE LTRENLRD.

Bl B R BRI ER B FIT A8 AT, ARHIUEN T IR NET EJIRINRE 15 )7 D)1V T L <
HHD.

BEBEUBE  KNITERILETN S5 (AR - KN - #5/ E - NFE %~ T b AR
Sy FBRICON T D HIRKICAA LTV 5. BIEIX100~200mTH 5. ABICH S 5 HEHLLE 23500m
U EDRERICET 20 bRTIHEW. BRI OHBAOEBRIICHTZ 0, W, BEER SO
KIHER DN S 725 .

B KRBT LIRS R B YU T B 2 2248 8 T o 44 e 21
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Fo6x FABEREORLA

Pelecypoda
Chlamys akitana (YOKOYAMA) Gastropoda
Placopecten nomurai MAsUDA
P. protomellitus (NOMURA) Brachiopoda
Mizuhopecten kimurai murayamai (YOKOYAMA) Terebratalia innaiensis (HAYASAKA)
M. kimurai ugoensis (Hatar and Nistyama) T. tenuis (HAYASAKA)
Kotorapecten yamasakii iwakiensis (NOMURA) Terebratulina cf. akitana NoMUra et HaTtar
Venericardia siogamensis NOMURA HFIRRANAT EJITAPRFEEFR

%1% AMEBOEMILE

Pseudotsuga joponica TANAY Rhus miosuccedanea Hu et CHANEY

Juglans japonica TANAX Ilex ohashit Huzioka

Pterocarya asymmetrosa Konno HEFIRTEH
P. ezoana Tanal et N. Suzukr

P. protostenoptera TANAIL Salix sp.

Cyclobalanopsis mandraliscae (GAupIN) TANAI Alangium  aequalifolium (GoOePPERT) KRrysHT. et
Pasanea nipponica (Tana1) Huzioka Borsuk

Ulmus elegantior NATHORST Phyllites sp. A

U. longifolia UNGER P.sp.B

U. subparvifolia NATHORST P.sp. C

Cinnamomum lanceolatum (UNGER) HEER KAET_EJIRARANR

H8 % FAMABHOEMILE (B, 1954)

S | A OB B
{ba 455 I 6 7

Coniferales
Metasequota occidentalis (NEWBEERY) CHANEY ---eeoeneeee *
Aceraceae
AGEr S, +evesesneiet it *
Juglandaceae
PLErOCaTya SP. «+vvoveemsensersanaeennatanasteteste s assene s *
Ulmaceae
Zelkova ungeri (ETT.) KOVATS ++erveerernieeiininiinaniin, *
Betulaceae
Alnus protojapgnim TANAI ++cerrevererensieerinreeiaseensenns
Carpinus cfr. carpinoides MAKINO +++ervvesesrraserninencnnans
Fagaceae
QUETCHS SP. ++vveereereessesens ittt *
Hamamelidaceae
Liquidambar mioformosa HU et CHANEY -+coceoercrereecenne * * * *
4 BAETSLAEIETEA 1 km o U oL (FIREREHIEA)
5. A LBRIMOBEROE (FRERBHIRA)
6. KAETENIARMBESH 1km oFBoERM (AHige)
7. KRETENKAANBEBLEOEHN (RHBRA)
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W12 KRBT LR PAERIFE J7 O )R T A B 2 22085 g 0 JL e

AR ABHBIIEE L L, BEE, NSRS JOWMMERIRCS 2 3 A TWD . iE TR A,
HRI~HURL, OC8kE, BEKH, & ICHE THo CUBEWINTH 5. RIS T LECiMkL, T
AT UWTHENHRI BRI L 72 0, AJEO TR CHEO b ORZ . & IR EREZ RS
GBI . BEE Tk SLHERE 2R L, P8 DR U720/ MR 2 M~ e A L, e
ZOFEHY & ORBEEIT RIS A T L RV, BRI EROWA L BBE 2L, RKBO LIS
V. JREHIREIR B~ KA, SRR, BERE CTHo T, AFO FEMICHE S L THiEND. BILE
ik, O0RES, BAE, LEICKIUEEA L, ABOTHO OO L0 LRSS, Z<
Brp,

BEBEE THOMHBERS (RS BT S, WB L OREMEETHiT 5 2 L0
DY, — TR ORI S DR B A LA S B L, REABEGRERT (B12K).

tF FEhr oAl AB IOWPbAZEEICEL, ENTEbRRR LD HND. BbaiE
H6 RITRYT. MO OVTILE 7 £B LU 8 RITRNT

M. 9 # 3 g

MEBLILE  (fivdn - gl —25, 1967)

MEBLLE L, AHBACEROBE = R0k FALEZ 5T, RB BEROMIKIZ, 1ZEN-SIZHE < 54
FLTWD., ELLTRANLRD.

UM Bk R R R RS T HE B L A i —

ATELUGBE  ALBER RN HHER O / RIR 5 &AM A Ot 1 Ejids J OBIRLEZ ~ CHER
HHZW 2 2 HIKIZ AR LT D, RIEHFOT —Z Iz Lux, PRAHERE SO I b IL< oH LT
52 ENHERSN TS, JEEIIHRMIZI O TE0mNATH B8, A0 T — 22 khiE, 500m
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ULEDBRICET 2EE2615.

B OEBLLEITELE LTRENDRY, BMEIKEEZHA LD, JERIEREIKEA~KE, SR,
M, & XHEETHD. EPRIRA RIS E S, B IOy FR~ Lo R OBA 27
5. E£72, HRR~LV U RROGRE — SRENES LIE LIFEEN TV 5. BRI S 358 o~ IR
o, FRI~dk, L XICREARVWLBE TH- T, LIFLIZNMEAETS. ERoOREFICH-ELE LT
BHINTWD., KBOREFIZOWTEHELL AL L, FTMD ELZE> TRO L I ICHEZR> TN D.
JEIEDREHE, 450mNSTH S .

1. BEE, SRR, EEKEOVEE.

2. WIRE, VEE, SRIR, MRIOMMERE.

3. WEIKE, HEOURE

4. HBREA, IKEOUAE.

5. WE, BKE, v NEOJRE.

EIR HEBELBoFHLRLE

Planktonic foram. Dentalina spp.

Globoquadrina spp. Fursenkoina mexicana (CUSHMAN)

Glabratella spp.

“Globigerina” spp. i Epistominella spp.
Globorotalia mayeri CusaMAN and ELLsOR '

G. peripheroacuta BLow and BANNER Glandulina spp.

G. peripheroronda BLow and BANNER Globobulimina auriculata (BAILEY)

G. praescitula BLow Gyroidina orbicularis &’ ORBIGNY

G. praemenardi CusHMAN and STAINFORTH G. spp.

G. scitula (BRADY) Hauelina spp.

Hopkinsina cf. shimboi MATSUNAGA

Benthonic arenaceous foram. Lenticulina spp.

Ammodiscus spp. Lingulina sp.

Bathysiphon spp. Miliolinella spp.

Cyclammina cancellata BRADY Nonionella hanzawai AsaNo

C. ezoensis AsaNO N. miocenica CUSHMAN

C. pusilla BRaDY Planulina nipponica AsANO

C. spp. P. wuellerstorfi (SCHWAGER)

Goesella sp. Pleurostomella brevis SCHWAGER

Haplophragmoides spp. Pullenia bulloides (d’ORrBIGNY)

Martinottiella communis (d’ORBIGNY) P. salisburyi R. E. and K. C. STEwWART

M. spp. Pyrgo spp.

Spirosigmoilinella compressa MATSUNAGA Quingueloculina spp.

Saracenaria spp.

Benthonic calcareous foram. Stgmoilopsis schlumbergis (SILVERSTRI)
Anomalina glabrata CusHMAN Stilostomella lepicula (SCHWAGER)
Bulimina kamedaensis MATSUNAGA Triloculina tricarinata d’ORBIGNY
B. striata d’ORBIGNY Valvulineria spp.
Chilostomella cf. ovoides REUSS (BRE £
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. RE, HBREA, SRIR, dORIOBRMEEEICE.
. WRIRAA, kL, WYEOREPEEE .
3 - SERIKIE A, IREDIES.
. R, SRRV

10. SRR, WYEOBRMEEEIE .

1L ¥R, TREOBRIEEIRE & WK O IEE

AN FEE R ORI LUK & Z)IE & OFSTIEOIRAT, Rk ZiE DERE L OEIRD
HEAITLY, BEEEZZTT0D.

BRIBEFE HHLEO TMEABL L TOWARVOTAHTHS. HBILEAREZEL LTVDH DI
L, EMHABEIMEEEELTOT, WEIXFAFREOBRICSS.

tdB AEPTALIEAZ B EICET 2. FIRIORT L O ICrEE, EEL bICHEIC LT
JEHEA LR CIIAIKEZRE AT 5 b ONMlkEE L TEETH 5. Globorotalia perioheroacuta, G.
peripheroronda, G. praemenardii, G. scitula, G.mayeri, Globoquadrina altispira 72 & % &7, TEERpE#% IO
Globorotalia peripheroacuta-G. scitula gigantea #7 CK&EIEAY, 1972) kb & 5. BT FL BRI
SYDNRIEETT, WEALEGIE U XFHAIROEEZ R LT 5.

m 10 4 JIl )=

BT (g« < IR A T A EERTEECR LT, AHBE— (1918, MS) - 4hll
PURR (1925) MI)IEEEARE), KER— (1930) 28 [LJIEEEES) LA, 20k, TH42
By (1930) \Z ko T L s Sniz. )

Z)EE, ZERmEs JOMESRIIEZHE LT, RHUIRNOAHIKIZHMm L g, Fe UTHER
ENDeD.

By BKE IR TR B A NI —HC, ARHUEN TR NIT BRI EF B IR 5452 LR o
JINRWTE LS AbID.

SERLVEE AWITERLND NEHEZ~CTEHE IOV 2 BB R, EIT LEEES &
T - HR % ~THIS L U OALH T 5 R B AR, Ffin & KAIRES - — 4 X - B0
e T % ~CHEIRJT I\ 2 2 5 B B BB BV 7 H X 36 L OVKINITRAR 1L 2> B AR & ~CTHEBRRE 7 2
TeHHIKIZAE LTV D, 30T — 21 L, ARHUs LTS O 2 IRFIT RS )7 O H FEEEE2, 000
~3, 000MIZIEFE L TV 5. LEtopriddb i fltE L@ o GIchoE L, Fic TS AT D,
I TR OO 55 CIR B A RO TR EE0~1, 000mMICTEAE L TV 5. ARHUSINFE TR T b 25 ot
WHOT—2RNbHHN, MWINEETT, LJIIEETELTWRY., LirL, MIEOH FRED LHEE
LT, ZIEOH TERE, ALl LWiE#torE 5 T2, 500~4, 500m, 35 CTltl, 000~2, 000m&
BEZoNnb. BEIE350~600mTH 5. LROMBICEH L WDKK TIE, 350~500mTH 574, &
HOIEPN P O ATE S O ML T CIE500~600me B 2 bivd. &IBORKROBEL, BFETffIcho
T, 800mLh BiZET S (BE13X).
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ERBIF (m)

P

T T~

BN FEMBAEOXNEOEBERR (B, 1962)

RHT _EJHRPN RLG 07 0O T8 B T A by 2 % )1 b O B TS

H141¥
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B LIRS UTHEREN DY, SR o TEMEIKE 23 GB14) . K/hoJE
KE (ARE—EIRE) OFEATE. LEICREEWAR, BERELEOEBE 72T, KEgo L
1%, WhaiE (&)I5EM) iR I HE) i3 (FE16). AU C1ki) 8 0 BRI B
TRUHF A S DRENRHHILD.

IR IXEEE ©, FEFICIAMR A HCIREER 2 A L, BERERD AR X OMBEREICH 2 e, 2 OBCRE

FRIHCemENT CHEIC R 0 IR AR OGIRMEEIC £ 5. BAMBIIKK A~ H1BIK G oE, BERR

EBLOEHEEOEENLRD. HEOHEITIHEFICHMMARZER AR L, & SIEEHORA L X2 H
e, AETILREATICERSCTOMBLIT, T MMARERLZA L, Mepitl L KAfRERL, 0%

IRETh 5. AROMF TR CIIIERICR 2 a2 R~ . #olkd 2 Wi ko g
7K, B O ERIRE 0 &R T, BREERCE XK A~ A6, )Y, B0, LEICHETHD.

JEX133K10cm~5mTC, HBHEICHEN TV S, IE o) lE & ok, K, ik, &
JREDOPRK A DHBL (20, 2~1.0m) ZEATND Z ENZ. MR A T HRRRTIK O~ B KA, JE
X0.3~1.0MmThH>T, REOHEETTHOND. WEkf, FBiER EMOBEREDSFIZ,
w ORI OUFE A WA D FALC b HRBICE =D,

bl

HI KRBT RAR IIAFE TH b2 &8 L6 o Gk AL
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AR HIEPN 0D %) 1 g HERR A | I3 BT Colk = 2 Rl L XA+ & SORBCSE 2R3 2 KIS ST L O
R OAIR LB L T2

BAEFR TroZHE L ITEATHS. ZUHE L OBMEMRIE, IRNEHRRE b
BRI OWBEIRDERIBNE TR BRSNS (F161X) . M MER EIOBKEMKE S O B2, A
JEFEE DU AT S PSRRI IR S I H e > T D,

F WEFTOLAIIRAOLONZ L, WIRIIZENIZ Paliollum peckhami (Gass) 73¢ £
IZ Sagarites chitanii Macivama 3 X O E N TV D, FIUCTRIKERICHR & BIE L & banss
DHILD. WA TIREEB S & it OS2, M (Pl 1959) 1% Larnacantha ?
polyacantha #££IZJE L, L. ? polyacantha CAMPBELL et CLARK, L. ? elliptica NAkAsEko, Spongodiscus spp. ,
DMERE L LTSV, BRIV VWL S Th s, HlbEAEIIZ . Cosinodiscus yabel KANAYA, C.
endoi KANAYA, Sephanogonia hanzawae KANAYA, Denticula hustedtii SIMONSEN et KANAYA & DIE0 % 5 AT
W5,

BB EAITARTH-> T, ROWERLRZET (MGHRYE BE).

Haplophragmoides renzi Asano

H. spp.

Cyclammina cancellata BRADY

C. pusilla BRADY

C. spp.

Martinottiella communis (d” ORBIGNY)

Spirosigmoilinella compressa MATSUNAGA

FL6[K R PINT B IR P BF RS IR A O B T A B 2 8 M & 4|
& & o J i A
TR IREER FTR 20 6 72 5 AUB IO E, bR sl FR S 2 b 72

% &) e
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Bathysiphon spp.

ZDIEDy, FIUSAHIREEREA LA Globulimina auriculata (BAILEY), Uvigerina sp. 72 &8 A T 5.
FFEMEA LI b Globigerina pachyderma Z DIFEFENGRD HD. ZILHLDLANBAT, AEOHERK

FEIXIR ST 7RI CO O T W KICKEL SN TW e b O EHEI S 5.

M. 11 SRR 2o

AN ZEE Cordnds © KU BR - @8l - iy 8 - kR — 55, 1977)
AL TND.

L ZIE I, @ L RINIEE) L2 b O C, AHUAL IR 2 L DT hIT
T LTHRAEKI R 6725,
R Bk UL AR R N RT B AR TG ST

BE LEfhicsiEin, 0~250m.
R REIR A « KILERERI S - KILABSE B KO E bR, TlEReEZ &bk

s bl

5. BREKIITI AN WK G, KILHHE L Ok B A S RICAT 5. — IR 2 T &
DENIIMETEH Y, WHOBRIEN < 20, HRKUREA L CHRRBIT AR, 72, A8
BIZ A AR 2 DB . (KA (I BRI SR T 5. RIS T

THD L, ROEY THD.
) NIE RS, RPIBT R AZAL S 54 TRV N OE #E

Lk,
BERL - RHRA - B - RS (2)

WITR RPHT R AL 7 IR VE R TH b 2 3l I LA B2

A R PR A T

_31_



MEFIEIREEZ0.3~1.0mm, HERE\ELZRT. RKBELZY R CCERICERINTZRES
0.3~1.0mmoD A I L OHEA (2) RO RERLDHNLD.

I RER A - TR - BREE

PRI ~ DR AR 2 R L, 0. 056~0.2mmO RHR OB EA - 0. ImmEL FOREA 72 &6 7

BAERE AETICLBICET DMERE A TNT, LIIBHRERFICEHE L EEZOND.
SRR L ZE0A A R e (BRRE - QIR - @& - i, 1977) OFBRLRE I ENS.

I. 12 E&HBEHRERSA

B BRI ZIRE (fdh - IR B, 1960)

B AR LR E 13 &) 18 & RIRNIE B L 72 b 0T, AHUEALE 2 5 HEIC 23T TRA LA L T
Wh. KESE - K NE - HRTE - ZUBHE - HEBLLBB LOL)IEE B < ERB L OVEKRTH - T
ERORE SITMELI~EKI0m, FHIZ100mEl b, EEEIOmM~EkmTH L. FHRAIREKREZRL, &
MRH LIEEKREZZRL, &XIZ, WSOROKEELTWS., KEERIIRBLREKE 2T, #lxiE
ARHUEACERBTIRAL S O RE I, (1 TITHEBLILE & I8 & OBEITin > TEA LT AEIRTH > T, Hx
KiE150m, & X2.5kmLl ETHDH. HERNO/INERIZIZE A EAR L.

T AR LU B~ 0, ML, B A 52 720 Tk LI UIRReS0 7 BRI i 2 7R
T AT ERE L FDRE TS L OSFEATRCRE I L < b D, AEOREREAIE, HlEA
WAL X - B AR X s L OB AR RS Ch D, REMNLEAEH T THD

, ROEY ThD.

AR LR, KINITHIR LT 1. 3kmaod Hi 5L
Bl o 3
W AT < A, EEFITRL.
AR RHREA - BAES - $RER
F7a4 Ty MEERL, AEFEIEXKEAICEL, K& 30.3~1.5mmTd 2. HEEA
IFRE Z0.3~2.5mmKH T, ZHORHROBMEFZMY AL TN, HEETHD.

WA R s, KPET BRI 2 TNE T oA 8155

BEAL : RIRA - FEEEA

BEAIHKEAICEL, KX X0.3~1.0mm, Fhic4. omml k, D&, B#HHES I OHR
MUk S A R, A XK & X0.2~0.Tmm, D ETH D
FERER - BAER - 7T A - #kE1

RIRR ~ MR Z R L, K&E &0 1~0.3mmOEFHEROBEL « K& £0.05~0. ImmdD
HRAR Enbied.
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II. 13 ¥ XFscs

THAXRCE Girind s KIR TR - EeRl) - il B - BRI, 1977)

TR ARCEE, )@ & RRENCTEE) L7 b 0T, ARSI oA L, TECE a0 b 5.

st Bk TASTEFT AR E T4 SUORF ORI

BE ZIERHEN0~250mTH 2.

B TRCEEE DD, AR, HRRE~KAAT, REARSIOAEEOBLmIREL T
. 1ODEEDOHTT, ZALHEDEDHRENE L, —RKMUICAHATAHRNIDRL, REANPHIL
O AR, —BICHMBE RV LEBMAE TH L), EREOHS LD, iz, TelkiER KOsk
WHEZRTZEND 5. AEEEENTERZ 2T, SA 5404, Trl & BA L E OREOINE, #®
MHHD WA N EEREE L 8D TN, 4 U OB RO TIL, HiRE 227
RS I8 & B < WTACH # TR H 72 5.

m 14 i )l =B

ME (fag o BEEERBCHRBERE— (1918, MS) - AMUPUER (1925) 238 THUIBRGAEAEE] LFA
2. 20, THarsl) (1930) 12X o TIE & sk Shz.)

I IL, 28 % 48 L CRR DA HIKIZ A L Tnd. & LTHIKEIEE 1B d. MIE
FE)NE & FERIS, KRB = ROREHIMBETHS. WINBERENRT S b0Wbwsd TREEN
(black shale) J, ZJIfED b DX EEEE (hard shale) | LFEETR TV

B B VRS B R A | A . AR IR IR IR O 368 KO 72 &C
I HbNnD.

AEEIUBRE  ARHUEALTEZ U 28 8 2> 5 KRNITERAL S &~ CARET R W2 B )8
UNHIEX, AR S 0 RN R BIR A B T4 A&~ CHEIC N 2 2 5 H B I REPE 5 X s L OV ki IE
BB A LD 2 KRBT FIIRA—#2 6 _EJIRINNENZ W2 D IRV HIKIZ A LT D, o7 —

W RAUE, T ARG 5 A AR X O NI B IR i LT 2. EREOFTTIE, dbiFl
TR _LIT RSO PE 7 CIEARRICHE FR < TEA TV, HEUREREEL 000~2, 500mICIETE L TV 2. HF TlEa
<720, HTFREO~1, 000mIiC/pAiT 5. iz, AHIREHOARTEEF CHHTIALS i L, K
RN B CHIFITAT ASHEV K D LS TRA TV T, MU FEREES00~1, 000m T 5, AL FIE LW ERED
ERDEHTE SN DMELIE TIE, HFEREL 000~2,000m, H AN T2, 500~3,000mb L
UFENLLLICESEBTEL TV D B2 bND.

JEIR1E400~1, 200MmTdH 2. EFOHIICEHEL LT D HIK O KES TIF400~600mTH 5. I
DT —ZIZ LAUZE, ARHIEEE P A X, R AR R RELLPE CILB/E600~1, 000m, #
R THHARE <1, 000mEL FIZET 2D L HEE SN DS . AHIKACHERY) - B - R - S L—

8) dbx BB EHIT O X 5123, 500mIZ T 5 e EH Y 2V O THERHDR 2V, R K OB E B AT, ZoXHi
HEE LT,
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HTHRHIEL, JEES00~1,200mTdh 5. MIEDRKROIEIEL, A 0K 526 F M2
AT TH-T, 1,600mTH 5 (HE18K).

AR MWIBIEEE LTHIKARENGRY, BRI SS IO ZA IRV EEATHS (8
19K) . WFRGAJRE TR, MEET, MHERV LIV NETH D, FlERN IR a~IFRGETH D

S\

T 2BES ()

FIBM FEMBMAEORIBOERBESHK (i, 1962)

19 KRBT R ALET 5 H) 1. Okmod 53 C & 20 2 )1 & o 5 R & 45



2, EfET B LKA~ A G LY, b~10emD AKAIZR BRI, FioiE2~3emd b AV T
IZEN . ZOBHEIIFMERHRICEBEDN TN ZENH D, MIEEICAIIIKAG~ A6, )KE5T
BAY, LEICHETHL. ESHloem~56m, & X (CHIMAICESZH L, somPl LIcET 5. i
WHOETED D L I0CBHTEICEEND. HEKIZIZED S5 H THIRINEN S O T, FrZEkito H 5
BIEHEDO L OOHRFLA LTz, MIE R TIEEE bIKE CRIESFEEH) AR Tns. iEo
FEECIE, K, BRROEKEDOHMEZALTND.

A H G PN oD A )1 T8 HE RS IRE (I B T CaR = 5 80 1L 22 1L T 2 KIS I L T D,

BAER TMoRIBEEETHD. L)IE L ITEBAGRE R L, &g EMOMEHKAE 2 ~T
B DORFIK B &7 5.

R KULAIZZ LL, FIUTHIEEM LA 2RO 5123 X720, i Sagarites chitanii MAKIYAMA
A EICE EN TV D, B eE bA1E, ZIEIC 52 D70y, ZHICK L THAL
HWLAIEE < 2D, I I A LR TiE Martinottiella-Cyclammina zone TRZE Sh, &I FEBIT Spi-
rosigmoilinglla compressa zonule, i3 Globulimina auriculata-Martinottidlla communis-Cyclammina japonica zo-
nule L ICIXBIEND. BAMEREMCTIZ34 LT, LE2S Haplophragmaides subgrobosum-Uvigerina
akitaensis zonule, H¥#55% Cydammina japonica-Martinottidla communis zonule, % L C F#B2Y Spirosigmoilindla
compressa zonule & ENTWD & ZANH L. DEMICZEEITERR, EEIDEAILRPERSTH
5. MIE DA LR A 2 B 10R IR T,

10k MRJIEORILE

AR L Bolivinita quadrilatera (SCHWAGER)
Ammodiscoides japonicus AsaNo et INOMATA Bulimina pyrula &’OrBIGNY
Ammodiscus incertus (d’ORBIGNY) Cassidulina subglobosa BRADY
Bathysiphon sp. Cibicides lobatulus (WALKER et JACOB)
Cyclammina cancellata BRADY Epistominella pulchella Husezmva et MIARUHASI
C. ezoensis AsaNo Loxostomoides bradyi (AsaNo)
C. japonica Asano Melonis barleeanum (WILLIAMSON)
C. pusilla Brapy M. pompilioides (FicrTEL et MowLL)
Goesella schencki AsaNo Nonton japonicum AsaNO
Haplophragmoides renzi AsaNo N. labradoricum (DAwsON)
H. subglobosum (SAR.) Oridorsalis umbonatus (REuUsS)
H. sp. Planulina wuellerstorfy (SCHWAGER)
Martinottiella bradyana tarukiensis (AsANO) Pullenia apertula CUSHMAN
M. communis (d’ORBIGNY) P. cf. bulloides (d’OrBIeNY)
M. nodulosa (CUSHMAN) Quingueloculina spp.
Miliammina echigoensis AsaNo et INOMATA Uvigerina akiiaensis AsANO
Oolina globosa (MoNTAGU.) U. subperegrina Cusaman et KLEINPELL
Saccammina fragilis le CALVEZ. Valvulineria sadonica AsaNo
Sigmoilopsis schlumbergii SILVESTRI BEE fLE
Spirosigmoilinella compressa MATSUNAGA Globigerina bulloides ’OrBIGNY

EERKEEILER G. pachyderma (EHERENBERG)
Angulogerina kokozuraensis ASANO (BB EE #5)
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. 15 s

BzZIls Chrind - 0 TR - @ REh - Wil B - g — 25, 1977)
BILZRILE ) (A E & RIREICTRE) L7 b O C, ARHUR O PG 2 (2345 LT 5. Z2lkk

B EE LT 5.
W A CIIARIET AR L ARSI TR AbILD.
BE 0~200m?

B RICEBEKARE - KIUARSB I OIS Z L L, LIRS EE LD
9. IhoRIEKUREEET, R (& EIPEHK) ORFREG, SRR, 77 2AH, BBkl
BB LU L STk E, REKIUEZ AT 28KEWES AL TS, —fRICHBE RH & o5
FHBRTH 2. MR ILE S JOMIE I B T DR AIRE 2 AT 2 L 2 AT, ARz
Y. AREHORERE AT A PR B A 0 L RO S B A LI E Th - T, )W
THE A RERR A B A RIS Th D, RENRKIEHREZHE T TAD L, ROBEY THS.

SO R A LIS (vd), B SES, AT AT LA

BEdh - RHR A - B - SRR

BMEAIEKELA~FHEELICBL, K& &0.3~1.7mm, R#HEES X OB ERREE %253
WAL KE Z0.2~1.5mme Z23.0mmLh L THD. Mz RrL, HETHD. Ken
IERE &0.2~1.2mm, HEAIZ HRTHLET, Stz L, Hfcd s,

¥ BEL - HAED - BTHES - H T A - BREE

7T AW E A 2 R T

LROEEOFERSTROEBY Th D, SirE AR —
Si0, 53.74 MnO 0.17 P,0, 0.19
TiO, 0.61 MgO 4.65 H,0* 1.40
ALO, 18.68 Ca0O 8.92 H,0- 0.32
Fe,0, 1.98 Na,O 2.87
FeO 4.69 K,O 1.57 Total 99.79

RAEBRR A i o e I, A G HERSIR S U & 58 2 BLD . BTILIZE L 1k R
G - R~ 152 - W5, 197700811k LB R S U5

II. 16 X & 3F )=

KIEFRE (fadn o RS (1926), £ Z, AR (1932) ([Tk->T DREEFIKEARE], KIFIRZ

9) ARHIEOAL # BEOFK B ML TIE, A0 &2 8L LS &)1 E 35 KO IE O g O RENCiEEh L T 5.
10) K g o0 S0 (L Jc LA LR RB00OMIC T %
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By (1936) <LV [REESFHEESHE) LWIhi.)

RABEREIE, MIEEE LT, AHUROTEES - fids JOULHRSIC AT L, F& LTI MaEs
L%, RETZ)IEEMINEPIREA %2 2T 2012 6, ZOHEFHE D TRz & AT
%o WHEAHE L T DHARA &IPS B MRS A O FHICHE L, RIEFEOEREMLT 5
IV EEFEET LIV ME CREESFR) & & LOSRZ RS

W BKE TR L. AN CIEATET BB KORFRAE S ORI ETHEND N, #&
H23 k< Zru.

REEIVBE  KEEEG ARG T O 2 N2> BB & ~TEJINSW e 2 B AR RV O
X, FEORANOML - a1l E2 ~TERIZW T D AR 1 O mREHIX IS X OB ORE 2 IRD>
B R A~ TURILIRIZ U e 2 F B AHEE )7 OHUXIZ 75340 LT D, Bl o7 — 22 K, KEEsE
JEB I ATEE O H FHREET0~100m2)> 52, 000mIZ W - BI04 LT\ 5. HF Tk B ARG BV 0
Hi K & A 307 O [ X O ARG 1 3ke L T D, JBIEIF400~1, 500mToh 5. H AR RO
X TR OT — 21 L, JEE600~1, 500mTdH - T, ALHEFIE FWEEE A5 & LTl 7ICm
S TAMIES 28T, T7ab b TIE600~800m, ZOWERED &5 & 225 TIiE800~1, 100m,
LIVECIEL, 100~1, 500m T 5. AH I H 7 0 LMK TIE400~800mTdh - T, WHFIZHI->Tw5
RNITEL Ip o TV D, B0 T —ZIZJiuE, ARIEEE 615 O mHEfim i bh 5 B R
RV OHIX Tl RO & [ T ZR L, AbmRE REEEEo Lo abi s LTl FIZm - T

v

T mEES (m)

3lokm

K FERBMAEOREFB THROEBESRK (hil, 1962)
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BIMIESZE L TWD. T2bLURTIZE00~800m, ZOWIERED L5 & 2 A TIE800~1, 200
m, LLFEClE1, 200~1, 500mT&H %, FlIFEAHIFE 5 OHIX TrE400~800mTH v, Ak I#F0 M ik
WTIE, BRHEEL 000mIZEET 5 (520K L OVHE21IX) .

B KEEFEIZEE LTV NENLRDN, AEICEY Thnd, WABIOEESZ LT 5%
FRAH, SL NE - BE R L ORI B 72 5 HBMHEB L OV MEE EE T 530 MaHY Lhg
5.

1) KERRKE CREARIE'®, @4 @ LIRER (1922) « REF—j (1928), 02, HEOAE (1932) 12X

O DHARERE), APLE— (1933) 10k o T THHAR (WA XOEH) ) &MEh.)

FEARMII A B KOS 2 E L U, BHERIKEB L0V L MEEHA TS, EIEIZ0~500mTdH
5. WEIIREIR i ~F R, HORI~HURL, #R55, UIE UISANERRZ "3, BEEE FALE b HkT 5K
INDREEE AN & 2, 15D TR DIEWELAERE 2 22 L, LT UIEREREZ R, 2oL 5 s
BLOEEAPEMOES T, BIEEICE L SV ME&EBR e B bk LT, 2fE LTHL00m
DBZIZELTWD. 2O XKD REHEF A S THEEE L, SLRRICE > TEIhzbD e HAbND
B, TNOORITHREND VIV MEFEARZA L, REHRMZRLTWD. TRV LR OWE
CHERE L7 b D L A 6N 5. SRS MM AT /e bk, MeREEAE L TW D23, —iiiik

T mEES ()

H2W AEHMBORBSE LHOEBERN (g, 1962)

1) REEFHEMHINDHELHD.
12) FERREIE, BKEHESNOHD L, DARNE DI, R THLOT, HARALIESZ LIz Lk,
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Moo AEHEFRIMORTHONEHEL VL FEOR
J& 7> B 72 B R S T R
PRIZZ LV, EER TV D E LRGBS NTZ V EBFEL TV D,

2) HJEH

HEHITHR~ RO L BEIR DV ME L DHEENH 20, AR E 2L MEH & DI
beDd. BEIFO~300mTH- T, &IALo TUTABHERE, HRMHEZ L NEHRNES IS
LTwna (BB22K).

3) v hEH

FIEELEF ORIV MEFEN L2, ATV MEETE L, BUERKEZRATNS. TIL
MBI E KA ~BE R, 855, SR CRILT 5 &, AHEARRRICER, WIEO XS b L
V. FRUCHE T, OCHRLE 225, BRI IIIK At~ a6, B, RO, CXICWETHD.
JEX3HI0em~3mTOHE A/ L, K<Hfid 5. EEIEZ500~1, 100mTHh 5.

BEREFR TomIE L BEMRERTZERHLD, BIRHOALND L ZATIIRESZ R
I FEARMIE FALOM) B 2> b RAMCHERI 3D 5. JEEERZELHER & 70 9~ G BEHLRIRD 5 45 L OV
ENHRY, ThLEoMMEE REEICERB - T 5.

F MBI L TamIiciban <2y, AIRMICS I<RIsnS. iiksinba s LT
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&, FERRA O 6 K OMES TSRO BbA8 LIZ LIXE 1D GBLLER) . iRk Sagarites
chitanii MAKIYAMA 13, ABD NI LOFEHNLET D, NENG LI T icenb iy, Lk
TR RO LN, ZDiE), 7 =0 Linthia nipponica YosHiwara X LIZLIZEEN 5.

HABEAERRICZ V. RO b 01X, PE-NFH & L Cibil, aB L OB T o b o
I, BAELEELITEBREL VD, BREOEAICIWE—FAKRERLR, EFRRETEEN
TW5. A FLHIE—i%AY7: Gbobigerina pachyderma (EHRENBERG), G. bulloides d’ ORBIGNY 72 & D1
M, BEFiRO Globrotalia inflata group 35 & OF Orbulina universa group 23HEBL L, R¥ELA & LTEbh
% JEHEREA AL ORAE SR OBARARE J OV M MEICE £, MIBISRE  C AR A HERS R
Bea s n, AKEAFILAL 25, ARG TIE, A LMo v MEich, LIXLISHESR
LR EEND. EEAKEALRTFE O EEE L L < 0D, AALHRIC KD RIESFE OO HNKRO &L
IR BND.

A HERAL B 2> © AL B o0 3 8% Fn U GRS VN s D Fn AR N2 381 2 REESERE OF fLh i, )
DY THS.

E#B - “Cassidulina kashiwazakiensis” —Uvigerina akitaenses zone

B : Uvigerina subperegrina—=Bulimina pyrula zonule

Bulimina pyrula—mMartinottiella communis zonule
NF-PF zonule

F¥#6CIIWE o Martinottidla communis O 1E7>Z M. nodulosa, Haplophragmoides 238 £41, AKE D
Bolivineta quadrilatera ¥ X Of Dentalina 72 E 23369 5. EEICIIWEAFLBRANEIR L, TR — RED
Augulogerina kokozuraensis, Epigtomindla pulchela, Cassidulina norcross, C. subglobasa 73, IRV NCEED
Elphidium subarcticum, Buccella inusitata 72 & 23FHEHI & 72 5. I B CIE BAr o fE & Rk T H
3.

A HIIBPEER 7> D AL B 0> P 1% i HUE S BB L2V 72 2 B AR o0 RIES 8 O LIy Tk D@ v
Thd.

¥ ;. “Cassidulina kashiwazakiens's” —Uvigerina akitaensis zone

Fi¥fE— “Casddulina kashiwazakienss” (C. norcross) & Uvigerina akitaenses (Bc b H5BHYCERE), An-
gulogerina kokozuraensis, Epistominglla pulchella, Cibicides pseudoungerianus, Oridorsalis Umbonatus?s: &'

T8 : Globobulimina auricul ata—Haplophragmoides cf. emaciatum zonule

H¥iE—Haplophragmoides ¢f.  emadiatum, Globobulimina auriculata, Uvigerinayabe, U. akitaenses (Ui d

wllEk RKEFEPORICE

Saccella sp. Thracia kakumana (YOKOYAMA)

Nucunana pernula (YOKOYAMA) Mactra sp.

Yoldia thraciagformis (STORER) :

Acila gottschei (BouM) Umbonium sp.

Lucinoma annulata (REEVE) Nassarius sp.

Clinocardium ciliatum (FABRICIUS) AT G/ DERTT DR




i), Episomingla pulchella, “Cassdulina kashiwazakienss” (C. norcross), Oridorsalis umbonatus, Bolivinga

quadrilatera, Miliammina echigoensis, Martinottiella communis, Cyclammina cancellata 72 &
KIESe I O LB LA 2 551253 L OHI3RITRT
®12% REFRERMEOFILRRA

Martinottiella communis (’ORBIGNY)
Pyrgo sp.

Lenticulina cf. lucida (CusHMAN)
Frondiculina sp.

Fissurina sp.

Ovlina sp.

Sphaeroidina bulloides d’OrBIONY
Bolivina decussata BRADY

Bolivinita quadrilatera (SCHWAGER)
Bulimina striata d’ORBIGNY

B. tenuata (CUSHMAN)

Globobulimina sp.

Angulogerina hughesi (GALLOWAY and WISSLER)

U. yabei Asano

Buccella inusitata ANDERSEN
Epistominella pulchella Husezima
Valvulineria sadonica AsaNo

Cassidulina japonica Asano and NAKAMURA
C. norcrossi CUSHMAN

C. yabei Asano and NAKAMURA
Pullenia apertula CUSHMAN

P. salisburyi K. E. and K. C. STewarT
Oridorsalis umbonatus (Reuss)

Melonis barleeanum (WILLIAMSON)

M. pompilioides (FicaTEL and MorL)
“Globigerina” spp.

A. kokozuraensis AsaNo (B REE Ex)
Uvigerina akitaensis ASANO
Fidk KESFBEEHEL IOV LV FEHOF LS
Milliammina sp. A. kokozuraensis AsaNo
Lenticulina sp. Epistominella pulchella Husezmva
Frondicularia sp. E. nipponica Kuwano
Sphaeroidina bulloides 3’ OrBIGNY E. naraensis (KuwaNo)
Bolivina decussata BRapY Cassidulina norcrossi CUSHMAN
Loxostomoides bradyi (AsaNo) Pullenia apertula CusHMAN
Bulimina striata d’ORBIGNY Hanzawaia nipponica Asano
B. tenuata (CUSHMAN) “Globigerina” spp.
Globobulimina sp. (BB HRE &F)

Angulogerina hughesi (GALLOWAY and WISSLER)

II. 17 w\Zilcs

willes Ok B - w2 - il

HEaka B LORBEKIEE N 578 2.
B K RAE TR LT A B
BE

13200~500m, & X(Z1,000m™ LA biZiET 5.

g - R —5, 1977)
EINZEILE L, RIESE & FREICEB L 0T, AHUSTEEIC S 4 L b FncBEH LT\, %

KIEFRPIZIEN, 0~150mLL ETH S, ENEISK- 13 H 2 E 0T —Z Iz kL, BE

oy

BE ZICERE - FEBKABERS I OKIARS 2 2L L, KIUBERE B L ORIKEE L b7

13) ki (vent) (ZdhT=dLExBND.
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O, RIEREIINEIKRG, BRR, 7 2E, FEC, BEREE L2 TVD I LB 5. HREEZ
AT KGN, R (& EITFEER) ORFKE, BRIk, H7 28, Bl klEis Lo
KN RICAET 2. ABEIEE L ORI CTH - T, BREDN &< v, AREHOMRKE AT
ANARRE A BIEA LIS Th D, REBOIBELE T THL L, ROBY ThD.

AP E SRR @A 2 s (VId), RIESERE LE, AEhiE A%

BEGL - RHET - WEEE - AR - AP - SkE

MEAEPERAICEL, K& X0.3~1.6mm, ZFHiks L Okl 2 53, Sma
K&ES0.2~1.0mm, WazmrmL, HETHS. KHMOITRNES0.2~0.8mm, SEMEEFRL
Wt Tho. WAL AT, BEAETHL. ANAIREEBGE, K& S0.2~0.6mm, L&
THETH .

T RRT - HARS - BIRE - M T A - $REE

AT AT B A R L, A RBY O RERRD R,

FRROEA DILFRSITIROBEY ThHD. oHE AR —
SiO, 61.16 |  MaO 0.15 | 0, ’ 0. 98
TiO, 0.52 MgO 2.39 ‘ E,O* 1.23
AL, 17. 14 Ca0 5. 11 HO | 0.56
Fe,O, 2.35 Na,O 4.06 ‘! ‘

FeO 2.88 K,O 2.20 |  Totl I 100. 03

0. 18 EFHFEAfiAREZ LS
ERRAAZIE (Fik KR M- B2 - g B - B, 1977)
EFRRAAILIEIE, TR LIRS L= b 0T, AT bF a1 LTV 5.
BRSBTS,
R KRR LR R RATE S ORI M
BE FHESEIICHEN, 0~50ml L Th 5. FHECRIEOT— 4 2520 =0, ERIC D57

A%

Bl ARZIEBENOR D, WSRO~ KAG, SRR, BT, A% - AN IORERD
BERARIELTWD. KEOREEATRERANAARLZETHD. RENRBEEH T THRD
L, ROEY THD.

BEMANOARZIS, KIESERE L, AETEEBRAEARU70. sSkmo S

BEdh c RHRA - Ak - ARG - BER
MEAIIKRES0.3~1.8mm, HE, REMELRL, I CTHD. FRITKEI0.3~2.0
mm, W, EAeRE ST, ANAIRRBERE, K& X0.2~1.5mm, ZEEEZRT. BELIIH
B, K&¥Z0.2~1.2mmTEEHERNE LD L.

Ak R~ BRI AL & R T
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BABER ASIIRESEE LEccE N, RIESEUERRORNIEH Lz L B2 6ns. RERAM
AHEL A IR A e (BRRE - KR - @2z - Wil, 1977) OPRILAEZIEIIHLEND.

Im 19 % [ &=

B (M4 RE— (1928), 202, WAL (1932) ICk-T MEMBEEE] &I
AR LR — 5 - AR - MBI - Ve e REBIE (1969) ICX o THERSNZ. )

R fEIE, KRESFREEHE LT, ARSI oM L TWNT, e LTENDLRD.

EH  AKETERAT. AN T, AET R TR A eNnD.

BEBECEE  WEFE S - 0 - TR - KA - B E oA PEE I A LT
B, REIOFT— I L L, RIEEHOM T T, KBMICATIZIENSHROEREERH Y, &K
JEDO T BRFEFEB DAL T D, JEIEIZ200~500mTH - T, KEIITAHATEIFIITITHEN
JEL 7%, AT H7TIE200~300m, P57 TIiX300~500mTdH 5. g o i IR T 6
ACHTZ VN 2 Hulgl oo 15 7 %kmod A AHEOHE T T800mEL HIZEET 5 (B523MX).

B WHMEIIEEZEE L, VLV NE - AR L OMMERIKEE & bR 0. IR IERIR G, Ak,
755, LIXLIERERA RS, BKE - i TERB LUV MER VDL H D, VL MEILFIRA~REK
&, SR, WKEE, EEICWETH L. BEEIETENSHRT IR OEEEE L, SRIEKEE, )
FTHDH. RFOREHTHLN, HEEMECZ LV, BERKEIKOfa~0f, 15, 8aE, &
CWETHD. 2, SOBETHALND. AEOIEEI OBEMEIR S 1TE S3mEINT, iRy & <&

o
BE
o
TR % EES (n) - \\\/ﬂ\ (\A
\/\\\ ( 4&?%
S I ole)
% 8%
o} T} 20 30kmM
p— L 1 ]

FBH FEHBAGEOKREO SEERN (3, 1962)
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HLTWD.

BRIBER TALOXRMESE LIS (—HAES) ThD

{EE KEFBLLFOABITEBICA SR Sagarites chitanii MAKIYAMA 35 K OVEBERSE A L1
fbfaixdA e onzn. REfiadEEn 2 B bazZEL, Wbwd “KF - TREFSMLaiE”
(KR, 1939) Wbl d ARG IEONEN AL ST, REOWATNOITIERTS.

R ZPET DA TS FO b DO ZHIARITR LT,
Flik HRMBOKESYILE

RREITEHEAIKEALRIZEA TS (H156%K) .

Pelecypoda
Ennucula nipponica (SMITH)
Acila (Truncacila) insignis (GouLb)
Nuculana (Thestyleda) yokayamai (KUroDA)
Yoldia (Cnesterium) notabilis YoxoyAMa
Arca boucardi JoussEAUME
Porterius dalli (SMITH)
Anadara (Scapharca)
Anadara (Anadara) amicula (Y OKOYAMA)

sis OTUKA

Glycymeris vestita (DUNKER)

G. yessoensis (SOWERBY)

Pectunculina oblonga (A. ADAMS)

Limopsis tokaiensis YOkOYAMA

Modiolatus (Modiolusia) nitidus (REEVE)
Chlamys cosibensis (YokoyaMa)

C. nipponensis Kuroba

Mizuhopecten kurosawaensis (Y OKOYAMA)
Polynemamussium intuscostatum (Y OKOYAMA)
Limatula kurodai Ovama

L. sp.

Astarte ( Tridonta) borealis (SCHMACHER)

A. (T.) alaskensis DaLL

Cyclocardia ferruginea (CLESSIN)
Clinocardium ciliatum (FaBRICIUS)

C. biilowi (RoLLE)

Nemocardium (Keenaea) samarangae (MAKIYAMA)

Mercenaria chitaniana YOKOYAMA

(

M. yokoyamai MAKIYAMA

Spisula (Mactromeries) voyi (GABB)

Fabulina iridella (v. MARTENS)

Mpyadora japonica HABE

M. reeveana SMITH

Pandora (Heteroclidus) pulchella (Yoxkovama)

Gastropoda
Puncturella fastigiata A. ADAMs
Umbonium (Suchium) akitanum Suzuxi
U. (8.) giganteum (LEssoN)
Leucotina gigantea (DUNKER)
Tachyrhyncus venustellus Y OKOYAMA
Turritella ( Neohaustator) saishuensis YOKOYAMA
T. (N.) saishuensis motidukit OTUKA
Bittium yokayamai OrtUka
Boreoscala yabet echigonum KANEHARA
Lunatia pila ovata (SOWERBY)
Neverita (Glossaulax) didyma (RODING)
Tectonatica janthostoma (DESHAYES)
T. tugaruana NoMurRA and HaTar
Sinum sp.
Siphonalia cf. fusoides (REEVE)
Ocenebra adunca (SOWERBY) subsp.
Fusitriton oregonensis (REDFIELD)
Reticunassa festiva (Powys)
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Dentalina siribesiensis AsaNo
Buliminella elegantissima (d’ORBIGNY)
Bolivina decussata BRADY
Angulogerina kokozuraensis AsANO
Bugeella frigida (CusaMmaN)

B. inusitata ANDERSEN

Elphidium advenum (CUsHMAN)

E. clavatum CusHMAN

E. subarcticum CUSHMAN

E. subgranulosum AsaNo

Cassidulina japonica AsANO

C. norcrossi CUSHMAN

C. sublimbata Asano and NAKAMURA
C. yabei Asano and NAKAMURA
Pseudononion japonicum AsANO
Hanzawaia nipponica AsANO

Cibicides pseudoungerianus (CUSHMAN)
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(Abstract)
Neogene

The Neogene sequence in the mapped area, 3,000 to 5,000m in total thick, is divided into
ten formations as shown in Table 1.

The Yamauchi, Oyana, Kanotsume and Hatamura Formations are composed mainly of
volcanic rocks. On the other hand, the other formations consist mainly of sedimentary rocks.

Yamauchi Formation

The Yamauchi Formation, the lowermost part of the Neogene, is distributed in the south—
eastern part of this area. This formation consists mainly of altered pyroxene andesite lava,
volcanic breccia, tuff breccia and lapilli tuff with tuff. Almost all these volcanics show dark
greenish purple colour owing to alteration such as chloritization, carbonatization, etc.

Oyana For mation

The Oyana Formation conformably, partly unconformably, overlies the Yamauchi Forma-
tion, and is distributed in the southeastern part of the area. This formation consists mainry
of acid tuff and lapilli tuff with mudstone and conglomerate. Almost all these volcanics show
plae greenish colour. This formation yields fossils of the Aniai—type Flora such as Picea
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Table 1

Geol [ . . .
igg(;glc Stratigraphy Main rock facies
¢ E Alluvial deposits | Sand dune deposits Mud, sand and gravel ; Sand
- 2] |
g
Q
Lg § Terrace deposits Mud, sand and gravel
s | 3
S
Eu Nishime Formation (50 to 100m thick) Sandstone with gravel and peat
Sasaoka Formation (200 to 500 m thick) Sandstone with siltstone, acid tuff and
o conglomerate
8 N
5] [ . .
2 Tentokuji Chéjayashiki Dacites and Sﬂtstone‘wnh sand- [y cite lava, andesite
PR Formation Fukuyama Andesites stone, acid tuff and ‘ lava and pyroclastics
; — conglomerate _—_
i “ (400 to 1,500m thick)
| N . Dard grey mudstone -
i Funakawa Formation ‘ Shinzan Andesites Andesite pyrocla-
J ——————— with acid wfl and | . o ..o
f (400 to 1,200 m thick) sandstone
i
| Onnagawa Futamata Rhyolites and Hz.lrd mudstone with j Rhyolite lava basalt
v | Formation Yakushiyama Basalts acid tuff and | pyroclastics, etc.
g sandstone i
¥ | (850 to 600m thick)
Z ;'
i Gongenyama [ Sugota Formation Moudstone with acid | Sandstone with
‘ % Formation 1 (100 to 200m thick) | tuff }’ conglomerate and
§ * (500 m + thick) | mudstone

Hatamura Formation (100 to 200m thick)

L

Acid pyroclastics and sandstone with

mudstone, andesite pyroclastics, etc.

| Kanotsume Formation (200 to 450m thick)

|

Andesite lava and pyroclastics with acid

pyroclastics

| Oyana Formation (200 to 400m thick)

Acid pyroclastics with mudstone and

\
conglomerate

‘ Yamauchi Formation (300 to 500m thick) i

Altered andesite lava and pyroclastics

ugoana HUZIOKA, Pinus sp. and Betula sp.

Kanotsume Formation
The Kanotsume Formation conformably overlies the Oyana Formation, and is distributed

in the southeastern part of the area. This formation consists mainly of pyroxene andesite lava,

tuff breccia, lapilli tuff, volcanic breccia and tuff with minor amount of acid pyroclastics.

Hatamura Formation
The Hatamura Formation conformably overlies the Kanotsume Formation, and is distrib—

uted in the southeastern part of the area. This formation consists mainly of acid tuff, lapilli
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tuff and sandstone, intercalated with mudstone and pyroxene andesite pyroclastics. Almost
all these volcanics show pale greenish colour. This formation contains the Daijima-type
flora and silicified woods.

Sugota Formation

The Sugota Formation conformably, partly unconformably, overlies the Hatamura For—
mation, and is distributed in the southern part of the area. This formation consists mainly
of sandstone with conglomerate and mudstone, and yeilds the Daijima-type flora and mol-
luscan fossil.

Gongenyama For mation

The Gongenyama Formation, the lower most part of the Neogene in the northern part of
the area, consists mainly of mudstone with acid tuff, and includs planktonic and benthic
foraminifera. This formation is correlated with the Sugota Formation croping out in the
southern part of the area.

Onnagawa Formation

The Onnagawa Formation conformably overlies the Sugota and Gongenyama Formations,
and is widely distributed in the area. This formation is made up mainly of hard mudstone with
occasional intercalations of acid tuff and sandstone. The Yakushiyama Basalts are coeval
with the Onnagawa Formation, and are composed mainly of basalt tuff breccia, lapilli tuff,
volcanic breccia and tuff with lava. The Futamata Rhyolites erupted at the time of the deposi—
tion of the Onnagawa Formation, and form lava dome.

Funakawa Formation

The Funakawa Formation conformably overlies the Onnagawa Formation, and crops most
extensively out in the area. This formation consists mainly of dark grey mudstone with acid
tuff and sandstone. The thickness of this formation is 600 to 1,200m in the western and north—
eastern parts of the area, and 400 to 600m in the southwestern part. This formation abundantly
yields foraminifera such as Martinottiella and Cyclammina. The Shinzan Andesites erupted at
the time of the deposition of the Funakawa Formation, and are composed mainly of pyroxene
andesite tuff breccia, volcanic breccia and lapilli tuff.

Tentokuji Formation

The Tentokuji Formation conformably, partly unconformably, overlies the Funakawa
Formation, and is widely distributed in the area. This formation consists mainly of siltstone
with sandstone, acid tuff and conglomerate. The thickness of the formation is 400 to 800m
except in the western part of the area where it attains 800 to 1,500m. This formation is divided
into the following three facies;

Katsurane Facies (0 to 500m thick) : Sandstone and conglomerate with acid tuff.

Alternation Facies (0 to 300m thick) : Alternation of sandstone and siltstone.

Siltstone Facies (500 to 1,100m thick) : Siltstone with acid tuff.

The Fukuyama Andesites are composed mainly of hornblende-pyroxene andesite lava,
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tuff breccia, and volcanic breccia, and the Chojayashiki Dacites are composed of biotite-
hornblende dacite lava. These volcanics were formed during the deposition of the Tentokuji
Formation.

Sasaoka Formation

The Sasaoka Formation conformably, partly unconformably, rests on the Tentokuji
Formation, and is distributed in the southwestern part of the area. This formation consists
mainly of sandstone intercalated with siltstone, conglomerate and acid tuff, and contains the
Onma-Manganjian Fauna including Turritella saishuensis, Yoldia notabilis, Acila insignis,
Glycymeris yessoensis, and so on.

Geologic structure

The distribution of the Neogene rocks is controlled by the so-called “Oil Field Structure”
in the Northeastern Honshu.

The western part of the area is characterized by the intense folds and reverse faults with a
general trend of N-S direction. The Kitayuri Thrust Faults along the coast of the Sea of
Japan are a great ones with strike of N.0'to 10"E. and dip of 50 to 85 E., which extends
more than 50km. Along the Kitayuri Thrust Faults, the Onnagawa, Funakawa and
Tentokuji Formations generally form the overturned folds at some places.

The southeastern part of the area occupied by the Yamauchi, Oyama and Kanotsume
Formations is characterized by the block faulting. The Toridame Faults are great ones
stretching more than 25 km, which has strikes of N.0° to 30° E. or W. and dip of 60" to 90" E.
or W. The Onnagawa Formations is overturned at some places on the west of this faults.

In the other parts of the area, the Neogene formations form gentle folds, dipping 5° to 30",
locally more than 30°.

Quaternary

The Quaternary is divided as follows; the Nishime Formation, terrace deposits, dune sand
and alluvial deposits in ascending order, which are unconformable each other.

The Nishime Formation unconformably overlies the Sasaoka Formation, and is narrowly
distributed in the southwestern part of the area. It is sandstone with gravel and peat.

The terrace deposits are sporadically distributed in the area, and consist of mud, sand and
gravel.

The sand dune deposits are distributed along the coast of the Sea of Japan.

The alluvial deposits are widely distributed along the Kéyoshi-gawa and other rivers,
and consist of mud, sand and gravel.

Economic Geology
The Onnagawa, Funakawa and Tentokuji Formations are economically important because

they are oil-bearing sediments. Oil seepages are recognized at some places along the anticlinal
axes in the western part of this area.
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