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On the Regressive Facies of the Setouchi Miocene
Formations of West Honshu, Japan

By -
Yoshiro Tar

AspsTrAcT: . In 1960, a boring was undertaken in Kojima Bay by the Department of Commerce
and Industry, Okayama Prefecture, for the purpose of natural gas exploraiion. This boring well
. was lowered to 375 meters in depth and the locality is at the Koy6 High School, Fujita-mura,
Kojima-gun, Okayama Prefecture (Lat. 34°34°48”" N,, long. 133°5343"".4 E.).

The Setouchi Miocene sediments distinguished in the boring cores were measured to be 300 meters
in thickness and lithologically correspond to the marine Bihoku group. )

In this article the writer deals with the smaller foraminiferal faunas derived from thlrty-sxx hori-
zons of above mentioned Bihoku group and the significance of them is discussed.

From the distribution of the Foraminifera shown in Table 1, this microfauna may be divided

" into seven foraminiferal faunules (I - VII).

From the depth analysis of the genera from those faunules, the depositional environments of the
lower and middle Bihoku group containing the lower four faunules (I - IV), evidently represent
conditions which change from those of shallow water to those of the outer-neritic region, and con-
trarily the upper same group containing the upper three (V - VII), represent conditions wh:ch'
gradually change from mid-neritic to shallow water.

From the foregoing remarks and lithologic characters, it may be stated that the Mxocene Bxhoku
group here forms a sedimentary cycle consisting of both of marine transgressive and regressive
stages. It seems to me that the maximum point of the marine transgression of the cycle falls within
horizon of the shale facies containing the IV faunule.

Compared with the microbiostratigraphical units established by the writer (1959) in West Japan,
the lower Bihoku group, which contains the three faunules (I - III), corresponds to the Lagenonodosaria
scalaris Umgenna crassicostata zone, and the middle which contains next one faunule (IV) to the’
lower part of the Cyclammina orbicularis——Martinottiella communis zone, and the upper which con-
tains last three faunules (V - VII) to'the middle part of the same zone mentioned above.
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A, BLHHES, RBEEICBLTRAY AEEO BN TEMShiH~ Y ¥ 72
LBEBL AR Ui, MR T IO RO T 35895 C LB L, WA pH
HHR I DO TOFMRO—HAERIDOTLIKCREL, MHFEEBLOEEZS,

C ZhETEHE UTHERAHEO ST 2RI, WEBHNTRAPEILRES {Booil -
R R Z2REV R - LHHOZMEDHEETS S C LEANOHLTS 3,
U7ei=T, ChMMEIUTHESOBAETELIMBETRRINCELIAKDIIZC L
ARG, CORFHEMIEECIEE D IHRICHK 5 — L0 WMREAERRT 5, Vb, HHRE
RADEFICE L THEL T 3 MICEZFRIBHERD IO, T E TOWF AP
LDV Tk, Miogypsina, Operculina, Vicarya 15 X2 &L HHERITH 5 L 2B M T 04K
ZEHHASNTE TR, ThIcH LTI UEER MIESIRINIcBE T 2 Rl 4
(HEROBAEMIE P70 TEHS, bbBA, ChIIChEERTSE 3MEIBEDREIC
BOTRRINUE DL ARZOREAMBDEDTH S, UkhioT, AinDHFEHD N
FRFICHF NI O RG 2 B EAE M LS 5 &0 5 ATHKED,

| CTWORISE A O MBE A LTI OMLERY, ChE TOML OWERICH
UTECRHOEEBSDTRIETH S, £, £— ) ¥ FRBICOLTRHOBEEEL
SHMILRTE TN, #iC, TEROH 2T LTHHAM L EFBRETSS.
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CCRANT BHAEE, MIAETERARAY AFEEOHN TREBITEOTRIGL I
~ )Y rDSBREDSDTHY, hFET 375m THBEO BEMEMEITELTL S, MK
2, MILTEES, BEER O SEE%Sesn (Lat. 34°34487 N, long. 133°53'4374E) T
3. ZTOMICHER SN HifOES 14 300m TH 3, Chd B BILERRASUT#
WROKBEL RS, OK—Y ¥ IR OO TRETID IS RIHFTH 3,

Fig. 1 ol RRTRENBEY, BULE TULRES hichfiskid, HMk, K& 348h
a Fabb, BTHG130m O COREDE, ME 20U PREMESEST 3

> BRI BICUIchi-> THLT Mittfbofansd s, £ LT ZopERicid RMLAD
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Fic. 1. Geologic columnar section
of the Miocene Formations
distinguished in the boring

" well no. 3, about 10 km.

_ south of the Okayama City..
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Fig. 1 TRT & 512, BEHI3BHED bDICOLTH

A Eshi, COSBTHO8M (1~8JFHE) 14l
JLERTEICE L, B0 (9~36 [GH) FREHE - L
BERETEbDTHS, HMEMEET BT H
LU 9~30FHD b OREEM, B IPEMD B
bOT H3, Chok ZBERIC ZhTh WL T
200g. Z& Y, 116 2 v v 2 LTS L, HHREOR
Fhin 5 A4S 200 fHICTS B % TEBZ BN LTI
B U7, Table 13 ¢ LTH S &REDMEEE
ERL, FEHBOROINCEMCESIL, &BiEEic
BEHIAIE (%) 2n—<FHFTRLTOS, UTOM
Btz o Table 1 L C:h:(»b*%imh'c @(D i XA

EHULFig.2ick-TWh 3,

%@@Kbtof%®ﬁﬁ%@%b166&,ﬁéﬁ
FIHEE LT, BRE oA ERI122 13[F1ED
3 k826 E27EHE DHIKBETHLBELETH S, -
Thd ORENEBENTHERBTDOh I EHESNS
WEBEAERCEETED, Rt BEHELELE mBI%T
HBHECHEH U S, i%ﬂiéﬂﬁﬁiliiﬁﬁ
7RI dh 5, '

BoMB, Mk, B, HBEZE bfﬁ%ﬁﬂﬁ’&
5&, TR (I~VIHE) BAERTHS, 9, KT
fo> 1 B4 (1~6 JG4e) & Elphidium, Buliming, Gaud-
ryina H3BE & Ls iz Cibicides, Nonion, Rotalia, Pseudo-
nonion, Hanzawaia, Anomalina 8 kU Elphzdzella PN
s>lboBPht-o TS, ROTBYE (7~ 9FE)
Ti3 Elphidium % & Gaudrying 58 U Rotdlia,

- Pseudononion, Elphidiella, Hanzawaia # & O Nonion 15

Ei3mskd 5, Mk Bulimina HETHmML, #Hilic,

- Robulus, Dyocibicides % X U% Guitulina BHIBFT 5 X

s s, IO B4 (10~12 J@V‘E) i3 HHAHED DTH

D, BEARLETRII-TL S, THbL, [BET
S UTWwi Gaudrying 8 XU Elphidium 13 £ € T3

WESSAFE LY, Bulimina BRELBE35, ik
iC Globigerina % X U Globorotalia DTEHVEREASHBLL,
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Fic. 2. Frequency distribution of all genera of Kojima Foraminifera (Boring Well No. 3).
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&5, Cassidulina, Pullenia, Planulina, Baggina % XU Astrononion &> 1= KOS s
B ohi, ThBDT EHOAMNERMRNE KR S & 5 I8 - 72 20 WS HEH
Xh30TH5, IVEE (13~206/FH) 0PI BORMEE 34 sharp line THidh,
MO Y LERLENETH S, AREREILER—EESREShT, 2EPERALLRO
CHRTH 3., THbb, I55 MEBRCHITHELTORIATO BRBEL, FHilic
Plectina, Bathysiphon, Haplophragmoides, Cyclammina, Trochammina, Ammobaculites % % U°
Goésella HBHMTLEDTH S, ChOWERAILR HERFAD SBLEGEALE
BOELLHONRSY, L URENCEEE 130857, 055 Fig.2 TR
5h3ilb, Cycdammina BOWMRRESES 5, VB (27~29/F%) T3 Robulus, Cassi-
' dulina % £ Bulimina OBHEEIRD & IVEHEL 2RS35, fbic Buccella, Nonionella,
Nodosaria, Cibicides % & U8 Nonion ST 3, Thii VEKORIHRED b, £0%
R OEWOERICELZBEICEY, TCURIAMAIC b kEfEINE, ROV
B (30~35/G1k) Ti3 Bulimina, Cassidulina % XU Robulus BhsEDITIRD T 305, %
toic Elphidium 2HBLL, HACHMUTOE BFRBSHT SV, fiic Gaudryina,
Globobulimina, Dentalina, Hanzawaia % XU Planulina B > 2 D% > T35, O
BEOHRICRBIVEETER TS - 72 BHEAILRO Haplophragmoides 3 & UF Plectina % 4%
D T3 ETHORBELERIL> T3, 24k UTHlE ULkICVEEL ) DO RIFEA
ESTHD, BHECHHALEITBRORENES bOLEET S, VIS B6JHE) &
Elphidium, Globobulimina % % U Bulzmma 3 éf TS 5588 Cassiduling %2/R{ 5T
VIBHE &~ DT 1,

B. ﬁi%a)?ﬁ‘ﬂ‘?‘%ﬁfi‘%

LowMan (1949) DAF Y ABXBTIHEFILBEOPAICK m;t BT brackish
- 5 neritic WHITTEETSbDE LT, Rotalia, Elphidium, Nonion, Nonwnella BIU
Cibicides b S5hhTH Y, X 5ICEEL neritic~bathyal Tl Cassidulina, Bylimina, Pu-
llenia, Haplophragmoides, Trochammina 3 X & Cyclammina 3% 5 T» 5D TH5, &
51z, Lowman (1951) o W42 ¢id Nonion, Nonionella, Rotalia BXU Elphidivm ORI
20 fathoms MU OHETEE TH B C &% B THY, Cbicides BH kU Lagenidae #
® bl 45~50 fathoms B THEL U, Cassiduling %0 Bulimina T & 13 bathyal
fauna & U CREMAHE LSO MELZBRT 2 2 v —L ULTRDH TS, IsrarLsky (1949)
X ERMLBIREZ R~ 3 Wi, Elphidium spp. % brackish assemblage, Nonion spp. -
% Nonionella spp. % beach assemblage, Cassidulina spp. % much deeper assemblage,
DEREND A ¥ 7= UTHDHF-> T35, Banoy B XU ArvaL (1957) R A% v ak
SERIR RO BAAILEOPIET b Elphidium spp. & LT inner shelf fauna (0~150 feet)
OEEEELTHI TS, ¥, 10, 1255029 FHICHBIL TV 5 Cassiduling sub-
globosa 3B L LT, DR %Y A KRR 404 feet BUEICIT 3 C & MBS
NTW3, COMIEE7, PrLEGEr (1956) IKk - T d # % ¥ 2 WO KE 50m LIEERD S -
W5 eR@WEINTLS, AL PHLEGER RAMK T Elphidium advenum %3 11~27m
KECTERTHCEEHRUTRS,  ThiZ 1B MBLRS HELTR2 LERTS3
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A, THIKOWLT & 51T Banpy (1956) & 8~40 feet Lwa- 7o T BWIBRICENT 3L
LERUTL S, Puiecer (1952) B 7Y — ¥ 5 v F, 7+ #46 Odbilk 70° Lo kil
BICH 1 BRGBUERILREPIE LI, €T OV X UVIBERITHILL T 3 Buccella
frigida 3 C QARBRBEICHBICIER T 5 C EBWEShTL 3, :

M EOBEMEHESEIC UTHEEMEZDRLTA S L, RECELTI > T->T-IV
BROF W THOMFELREAMINEDOTH Y, ¥ic Elphidium 3 X U Nonion & DR
i#, Bulimina ©#1, Cassiduling ®WILS EIZCNEXHTZ50THS, [HELS I
PHEE Tt Table 1 BX U Fig. 2 TRE X 51T, BEMROR 4 ICE Cisbh 3 THIC K
> T, WHRZEICHIEL T2 EMRS N3, MERIVEEETSH Y, ZOMBNERITEO
WY, TATHHERELRTHY, LARERERLOTHS, Lich- THMBHE DM
icid Fig. 2 TRSW 3 & 570 ICWIE S BHRIEHR © sharp line 25T, Rk, #HiRL
FThOBREAHEMRTIEIVEOMIZIIZERZ LD TS 3, MEIE Cyclammina, Plectina,
~ Haplophragmoides, Trochammina, Ammobaculites, Goésella ¥ & U° Bathysiphon 15 & DWH 3%
DBHOFHEEH LI OLT TS5, CHOoORICAZMIIARERALRE BILAE
UCHilik { fhoTH Y, o, FUEMT b3 1000 fathoms &1>5 & 5 IS, Hm
WS BIBCORASN T B0 TH->T, BT BIT, EEO range DML TH 3,
Uleia T, ChoRBIINBEICOSLEFYT S bOTREL, HEOREOBEIEEHEMA
TW3LA5NEDOTHS, THOBERELTORMEO KRN, JEOMET Mo
BRDOHE LT, AMCOANE EME- kIR BRTEP-> 2L WUOHTH
3. Ub LIIBHEQEFEH Lk S ML D bBATES - 2O TRROH LTS, £
UT, B2 BERDVORMILKEDORA LPT 0L S 45 BRI LT IlRT,
D55 LTHLONS ChOBEBALROERET L, MOEELMTE > TEBZ S
BHISbOERE, MICULAEBTERL LS BB TEAP- b LFRTEOTH 3,
WiV BHEDIE M &5 0, Robulus, Cassidulina % & O Bulimina 75BURbh, Edo VO
WA &34 RIS e BERZERT X 5108 5, RO VI BHETIE Bulimina 1208 A%
T3 3, Elphidium, Nonion Db BB, RmE &1L, VI BT Cassiduling B8R,
HEMOHERALL, BEBHERLTOS, Lich-ThaeTIRSSH, BELILOV-VI->V
DH I THD RILDHEA SO L HE S B, WKEREEIC DO TRIFRWTS 0, V
B X UVIBIC B U T0 3 Buccdlla frigida i H4hig, FHO, Hicl, THXGI
BEORTIKREL D bRSTATRED > LB DTS, :

IV. W&\ & EENR

Wl Ut & 5 i1 B> IVEHED /A CRED TAL S, IVEE - VIEHED J5 10 THED 1
fLisifEE Sh s bt TH B0, Table 1 OFAG & Fig. 1 OEMMRLRREOMIEES B L, .
I BHEZE U iR O SR aRE0OBATH Y, BMLROMN B ad, BN
CHIRE OREAE R S5, RFEHAOREEERM LT3, ESR50mE EEfEshs,
I BHEO B FHIC 3 MBEOHEZ RS S, Ly 2 mORERKAEEZRSLE
REEEBTHRINTLS, BENEDSHE UTHILENTS S C ERFTHBLAM,
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FRMHOEMBFRSTRChEZTRRERE L LRHERB S AT TV, COSBEREC
CRHTHESE IFEDHOHEBERBD LIRICEIDNETHS 9, £ LTI OEEREN
SR ERLCHIOMZE R TT EROBRKREFRNR I E 50 TH 2, COK ST LBEE
JBIC A TE 70 ~KOBKRABCEET 3 PIINERFCOMELBIHICI L RRTS
ETHYCOERFELTO S, CORKERBEMLONIE L, HBEERIDHEEL> T
5°Hﬁ%&ﬁ&EéH%Mmﬁﬁéo&@Hﬁ%ﬁ&MMMﬁoﬁﬁmcaJm@mMe
HObOBPRTHSCEERTW, FHEIHE LT E % Lagenonodosaria scalaris— Usi-
gerina crassicostata zone DRFICEEML T3, o M HHEICY 2 HARORE S 34 35m
TH3, UEoI»5METOIBEIMEMLAEHTRASNTEY, T, WANK
S B BEEMCAER L BOTHY, ChEGUHERRCONMOBRIIPS 6DOTH
3, COREBICE>I{AEOEHAROREIMICH > THEL T3 00, Hilok
R PESELIMKOIVIEETS 3, HEOTAREZ S CORLBHOBEILSS b
DEBbhD, VEETHILABMOR EMEES UTHRTEXORCOEABO—HE
TTHo 7z, BILTLHLE CHER L 60m (B3, 1957), SREMoOH 25m (B,
1957) BLUTTRAZEUREBOMBDOE~Y ¥ FD# 14.5m (Tar, 1959)- 0 B AT
hoWTss, MEEHLIEEEZERE T 2P HMILERFERCOTRYD, Licks Tl
BRIHE S CCETTH - 72, LTl 3 EHHUR P HT LR ICH L1 b0 EMA B
criciss, VEBEAEDBARIVEEOLE EAEO—LOHATHR SN T 3413m
DORBETHS, MHRL TELX S COFERT LARABEZED DD H - iR
L, MERIEBHTEO DL ELZONS, RETRFAUERKBEATH>Thd, aAMIL
AHOE, TOERBRICKESEERDSZCEELLITOS, RO VI BETRIERE
L, ChEETHMRABA TR, UM OHRABE THRS AT 3 BEG0mo &
DTHB, ROVIEHERS S IC—fERELSEAR C EERR L, SHIRRELWEET
LT3 ERIGELTE B THS, BIRKIMTH S,

PUEAEGT S E, E8 Lo ZBEBEL S i chic—dics L IL T X IV,
BHRO—E% G TR 200m (C R s BhE, EARIEEE LOXRM TS Y, HIFHEOT
HEIVEEEEUHEERICS - e EL Sh3, HAOMELHERNSATRELA, 1
FRICRIFRRIBITMBST 2 &, COHEOLREE V, VIHIU VI BEEEURTN
SEMTLIC R ST, HADRSBIHBMOTIELEL SN, MEHETER LT fo i
HROKE LA TH 3. S -

V. BitBEERZENER

WBLTERE S, COR—Y v IREOPHEORHH IV S MChibBRICHILSh
2H50TH5, MEBHOEMBENEATE> T 57w, MLERIEE, THDERE
EHEERO L TItbd bR THICFERE S 72D TH B, LhL, TTICHMROB
BEBOWADEBIME N, BALH DRI S VIFECIS - 72 BAE, —SHEAESEA B C & h%
Bahad, 770 R—Y Y IRAEOBRHEBE->THBEDT, THATEISIKELDIZET
YD TRHE LA EEZ TS, BEBTRIGLERLBE LTRD K- TH L, EEOH
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LRRK S (Tan 1959) i khid, o I, I L0 M BEEEE B4 WSHic
Lagenonodosaria scalaris——Uvigerina crassicostata zone IKJf4 %, TOTFILL 3 Mibgyp;

' sina kotoi—Operculina complanata japonica zone DIFIERBALFEHMLN TE Mo fote
%, WIS HIC LIRS o fobs, HEIE 300m fHiEd 5 375m % ToHM FIBHER WS 51>
RZNIKEHETEOTRRLP LI TFREZDL> TS, O zone BERMEZHRT 5,
IVBEEBL Eit D0 Ti,  SERIICD S &, IV B S LEME, FRAHEE, LW,
Cyclammina orbicularis— -V, VIBLXU VI
BIEESDEARHRIODENR NS EEL TS, CORBARABOREE, Nmict
A, ZOEMBECTHOREHARALL URAHASRES L, ST TOTROZKREE
REABFICHY, SHTZNIALBIEER, IVIEREROD T84 1L 2R 0Ehic

* Martinottiella % Sigmoiling &3- 2B THREN DD, 55013 £ EEEELLTLERS
HMTRUVEL S LHUSTHB, LikeH>T, COEHICE» D —HT2DRIVHIE

EESUHEATHYEEIRELR, V, VIBXOIRESSUEAOMILICOLTE, SN

CEHMIERANAEE B LB EL S FHARMRTTE TS, ULbL, COMEL-H-T
msx%#ammw,mﬁm%¥®%®&5ct&%%mm (1959, p. 331, p. 353) OHT -
BRTEBOAEDTH B, ?mbﬁ,C@%@¢%cu%$@ﬁmﬁ%@%mawwmmm
perversa & Robulus, Rotalia 3 & U Dentalina BORIEREZ £ Lo e FEER Z
DD L - sz{saalezsurg BEBRIDTHB, LikhsoTIDHE, & b1 %EE&&
EI%OJT"‘Im_tw {BEVIEEEZERT L, COMBOIBELZELEMR, GRAE
F“@FP%‘B&LV)E?-E C— B DEBHEL DI TH S, LichiaT, ThE THFEMNHHiK
HALERBIL B ARKEBOTHMETTH > 1A, SHOERICAEZEFL, FROFER
HRSh, TOHFARICEY 5NEEVSHIC LB ATRKED 225, MFNKH

- HOZhFARKHBARONBELRP Y READHETH S, COTEXEERHB LD

KEHLNBDTHS, D%V, ARKEMTHE COWE, IIH%EUTOEBITh:5H

PBERICR2AZE L, MEBRRZ 5T X S BHEHRELL, 2% DB EHORUE

BEAKEEHBOMINE TR L, CORBRIUERTE ARRE LSBT RESNS

M, ChBBEHESOMKRTHY, THLOBAMIKERELTEY, THREFUHENDD

HEALABERETLIORRLT, MAARTRTHET, D VIVIEHELFORE

TirA UM & BHE « EHICKERE P> 2DTH B, PHORNH SIZMS T

DEALBRICIEEK & ET 2 HEDH 5 C LERALTYS, Tisbb, MEARTRA

RAHEOH - THHEDOED 5 W5 hic EFFICELL, HEF NEOHREE DR 7ob

BTHB. W SHEALTE 2 MEAMMEICE » T BIL U HlF MR RREL, SMe

U, BT 5 L0 BROHICEHELEOREEZMESI YR —) v SEROHZZ L AIRETR

THHEEXS,

VI # B

BT, RIS TS AR — ) > 7 (FUE 375m) DRFERE LI,
RS, WALBROREASIIES N, L b—oDhRREEHRT 5 BREREEO
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HUBOTRASNEDOTHS, T ZTOEHICOOT, BULABLEHPIES 2 3h
o, REHEOIA IRIE S £ 300m ITE Y BB - EEHROWRETS 5, Chb 536/
ﬁﬁﬁn,3@%@@:7~#6¢@ﬁ%$&5#%§%m@méﬂto#<bfﬁ6nt
SHBSTO UL 5 7 BEE (1~VD SIS hiz, 1hSIVEHECL 2 HREAL
‘1»n»mewmﬁmfﬁtm%@bfpanﬁ&%&i,a@vmbWﬁﬁafmv»w.
VIO F5 FITHER LT » 1 MEE > T 5, BHEOTAR, B25<, VEEEE:
HABNOS TS5 THS S, HHRFLIL LM HOBBETRL, Thdb
UHBEOREEREPICREERVICLTRS, iV, VIBIUVIRELSTIKZhEd
CRAEER, LEAETIERR UL 2BF AR IRERCEY 3 FOROBSTLY,
R PIENS IR BT B M3 £ kR & Bett L 1B T 5 5. ~
BALGERAEMITR, 1, Db LUMBHEE GLHs39EE (1959) O=RH LI, IVE
ROWARERABETE, V, VIBXOVIBHEOBHRRAFMICHL SN, #H AT
RicH1 5 COPROBBMONER, Tie, PHINCHY B IWE « LBV St T
FRIER > 2, WREBORNOHMERT 6O L UTHRETHS EEL 5.

& £ X K

W 1 (1957) : HAfH OB NEN—R B mafRo FR—AaTR (7), 3-22
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TasLe 1. DistriBuTioN oF KojiMa ForaMINIFERA (BorINg WELL No. 3)

Faunules

Species Horizon nos.

Ir

m

v

10

12

15

16 17 18

19

20

21

22

23

24

25 26

27

29

30

31

34

35

. Rotalia cf. inflata (SEGUENZA)
Pseudononion sp.

Elphidiella momiyamaensis UcHio
Anomalia glabrata CusHMAN

A. kojimaensis Tax

4. sp.

Hanzawaia nipponica Asano

H. tagaensis Asano

Dentalina emaciata Reuss

D. sp.

Globobulimina perversa (CusHMAN)
G. sp.

G. n. sp.

Gaudryina ishikiensis AsANO

G. cf. oga Asano

G. yabei Asano

G. cf. yabei Asano

G. sp.

Elphidium cf. advenum (CusHMAN)
E. cf. clavatum CusuMAN

E, etigoense HuseziMA and MARUHASI
E. cf. etigoense Husezima and MARUHASI
E. sendaiense TAKAYANAGI

E. tsudai Cuijt and NAKASEKO

E. cf. tsudai Crijr and NAKASEKO
E. sp.’ '

Nonion grateloupi (D’ORBIGNY)

N. japonicum Asano

N. cf. japonicum Asano

N. scaphum (FicaTeL and MoLt)
WN. cf. scaphum (FicuTEL and MoLL)
N.  sp. i ‘ {"
Cibicides lobatulus (WALKER and JAcoB)
C. pseudoungerianus (CusaMAN)

C. sp.

Nodosaria longiscata D’ ORBIGNY
. Nonionella miocenica CusuMAN

N. cf. miocenica CusHMAN

N, sp.

Buccella frigida (CusHMAN)
Bulimina imamurai TA1

B. okayamaensis Tat

B. cf. okayamaensis T ax

B. pupoides o’ORBIGNY
Valvulineria sp.

Robulus cf. etigoensis Asano

R. cf. fotus (CusaMAN)

R. lucidus (CusuMAN)

R. cf. lucidus (CusamAN)

R. nikobarensis (SCHWAGER)

R. cf. nikobarensis (ScawAGER)

R. sp.

Dyoacibicides sp.
Guttulina cf. kishinouyi

L Cusaman and Ozawa
Globigerina bulloides ’OrBIGNY

G. sp. .
Cassidulina globosa HANTKEN
C. imamurai Ta1

C. margareta KARRER

C. subglobosa BRaDY

C. cf. subglobosa BRADY

C. sp.

Pullenia cf. apertula CusumMAN
P, cf. bulloides (D’ORBIGNY)
P. salisburyi R. E. and K. C. STEWART
P, sp.

Astrononion sp.

Baggina notoensis AsANo
‘Globorotalia sp.

 Planulina cf. nipponica Asano
P. wuellerstorfi (ScHWAGER)
P, sp.

Bathysiphon? sp.
Haplophragmoides sﬁ.
C_yclam'mina cf. ezoensis Asano
C. incisa (STACHE)

C. cf. incisa (STACHE)

C. japonica AsaNo

C. cf. japonica Asano

C. pusilla BRADY

C. sp.

Plectina nipponica Asano

. P. sp. ‘

P? sp.

Trochammina sp.
Ammobadculites sp.

Goésella schencki Asano
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0.5-5%; R, 6-10%; F, 11-30%; C,

31-50%; A,

51%+; VA.




