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b, BEIH 150m, EAELOBMU ML b, FD b, YGRETEROY v 7L b,
WD LD TEETREBEESARILELARER IR (F 1E£8K),



BH A& o & % = R 3

Globigerina triloculinoides Plummer

Globigerina cf. pseudobulloides Plummer
bt BORMBEOHTAENS L 5, 525k Danian 0 40 THDT, fUBH: X
DI EEOREEE LI D0 WRED BT, EEEESRE, M2 E REFFRENERDOTes
Dy CRBLTOERIZAZERE VHONTE LD TH Do EHLZOPEY v 7V FIL, IRHD

% 1,2 M BRHERCBHETIEDNE. SHMMT L, £z Danian HFflAit
BRFERINT: (BFEX)
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Bramletteia ezoensis Takayanagi
Bathysiphon alexanderi Cushman
Haplophragmoides spp. indet.
Involutina cvetacea (Reuss)
Trochammina spp. indet.
Rhabdammina sp.

Robulus obivensis Takayanagi
Spivoplectammina grzybowskii Frizzell
Saccorhiza sp.

Haplophragmoides obesus Takayanagi
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Haplophvagmoides calculus Cushman and Waters
Dovothia hokkaidoana Takayanagi

Dovothia retusa (Cushman)

Gyroidina sp.

Rzehakina epigona (Rzehak)

Trochammina trifolia (Egger)

Bathysiphon akanosawensis Takayanagi

Glomospiva charoides (Jones and Parker)
Haplophvagmoides makinoi Takayanagi
Hyperammina cf. elongata Brady

(o 3Nl &
-

Haplophragmoides ci. eggeri Cushman
Guttulina sp. a

Stilostomella stephensoni (Cushman)
Bathysiphon sp. a

Bulimina cf. veussi Morrow
Haplophvagmodies horvidus Takayanagi
Dentalina sp.

Gyroidina cf. beisseli White

Lagena acuticosta Reuss

Nownion ? sp.
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Trochammina hisanohamaensis Asano

Nuttallina flovealis (White)

Dentalina cf. basiplanata Cushman

Cibicides ? sp.

Globulina sp.

Guttulina sp. b

Mavginulina sp. a

Robulus sp. a

Haplophragmoides cf. rugosus Cushman and Waters
Ammobaculoides sp. a

Haplophragmoides cf. glabvus Cushman and Waters
Bulimina sp. a

Cibicides sp. a

Dentalina cf. pseudofiliformis Brotzen

Anomalina sp. a,

Asanospria sp.

Haplophragmoides cf. excavatus Cushman and Waters
Oolina simplex Reuss

Quinqueloculina sp.

Eponides yoshidae Takayanagi

Alabamina ? sp. a

Globigevina cf. pseudobulloides Plummer
Globigevina triloculinoides Plummer
Haplophvagmoides sp. a

Robutus sp. b

Stilostomella sp.

Haplophragmoides sp. b

Bulimina sp. b

Cassidulina cf. globosa Hantken
Cibicides kivitappuensis Yoshida

Globigerina compressa Plummer
Globigevina daubjergensis Bronnimann
Globigerina pseudobulloides Plummer
Globigerina cf. triloculinoides Plummer
Nonion sp.

Uvigerina sp.

Total

16577 3142310

172206 | 5066463513
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Shiomi and Choboshi formations, East Hokkaido
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EEMBEICE, 3E A CBELRILEY ST, FOoBRERZTHILNTERNDLOTE DM
R BRERIREERE MR R 0B AR L, HEE S Globorotalia pseudomenardii Bolli
R T, ABEEAFLRILA L Danian & b & b0 E#s 7340 TH DT, Paleocene »
HEREILE T Do REDTWHRY Danian, 415%7° Paleocene ¢k % 2 L1k, FHEWREARILAE
XD ReRRIRTS Do

KR FEOHERYBHAL LB FamRcRi T oREECIL, 2 b oFARILANE
EFRTVHILERRAL e ZofERIL BT 2,3 OB THEEKL opy, TELOEHI—1m v 2
% 47 Danian, #% 4 7 Maastrichtian (=—Z } Y e F7 v LIESONEL W) HNERERET
BALENBIEE 0D, £ OFLREEI RS - FHERRLLEL 0T, FUDTHEELRE
EHRHLTWRVIE TS B0 COMRC, ShETORSFOEM HROERE & 55X DN
EMICDOVTRNTE X0 | : 9

5 47 Danian |3, ¥y <—7OEHaXy n—4 v DR 40 <4 Lo Stevis Klint
o Fakse 32T, 1846 4Ez Desor LD THAD CTHIEI NI D TH D, RIKESDOHIET
REFEINTV D, DX 3T =7 v OHBIEL, <V P RAE L TP ~ERSG o0y BEElA
T—Fvizd, JVWEHNE D, FOSL Y oMz 100 v 4 Ve xh, FoOERERLIE—7
v FIREL TV B, FF 1961 4£9 A Stevns Klint 2 RS 22 L8 TEopy, BRicREb
NTVWD LIS, F47LBRDTHHEDOENFEE SN TV SbITle{, @D type region
Th D, ZOKNSETE, F#2 Bryozoan reef ¢, r oA ¥ 2 A Coral reef #(X3%, T
5 calcilutite » 7¢ 9, base (I marl y 7> TC\v %, ZNHDEML, F=7 VRO R TFE A AL
#1540 &3 RAEERD DI, gy N— 4 TR 24, chert &aTs calcarenite
Yo Tw b, b ERTFTo 3EfA 44T Danskekalk formation *#Ei¥i, v=ogt
Tylocidaris  zoning XNT\ % & LILfA4D Z & L B b, '

Bill, Ax—7vWHFEATo Brotzen 15 =7 v type regicn o) THHAL—FY
Malmd (aRv—+% v o) < » Limhamn GYEAIRE SN AICKAT, F=7 VT
#7 F L& Stevnsian (Brotzen 73 1954 4Fic3MBL 7 d 0T, E#~v—RA Yt HICHHT
%) CEADTWSI EXHAL, AIAYSE TR LSy =7 v ¥ C—MoBH: DT 5T %
|EL 5@, ,

Brotzen (= Xk % & Stevnsian (37 v EF 4 } - HGAHRILE L S L O TE# ST BN DT,
Ffro> Moenian (Fi#<—2 1t Y b i) odor, BOXIVRHTHILNTEHLBED T
Do ; i

< —Zt Ve F¥yDF 471345 v ¥ Maastricht ififgo g St. Pietersberg 0 BEYETH D,
D FNC BRTHIENTEL, SOTR WD L 57 B —#o BT BHL T
% @),

Md: Coarse calcarenite (detrital limestone) and fossil breccia (beds with bryozoa and orbitoids),
sometimes overlying true “‘hard-grounds” or indurated limestones with perforations. The clastic
quartz content increases upwards from a level 5 m above the base of the Md.

Mc: Coarse calcarenite, scattered cherts. Little clastic quartz. At the base a layer, 2 m thick with
Prypolpolon (Dentalium layer).

Mb: Medium to fine grained calcarenite, with black or dark brown regularly distributed chert
nodules and continuous beds of chert. Two metres above the base a layer of vertically arranged
tubelike cherts is present. Little clastic quartz.

Ma: ““Couche a Coprolithes”. A very thin layer (about 10 cm) infilling cracks in the substratum
and often anastomosing, composed of coarse fossil-debris, reworked from the underlying Cr 4,

coprolities, coarse glauconite grains and quartz.
Cr4: Whitish medium giained detritic limestdne, in which regularly layered black chert nodules
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occur. At the top a thin layer with vertically arranged tubular cherts, similar to the layer seen
in the Mb.

Z D5 Ma~Md 4 i “Calcaire ou Tuffeau de Maastricht” r g Crd % “‘Craie de
Gulpen” (IFA TV %, FLTAHTIE, ZhbHoBMELAMA~Y—Z2 Ve P B0 LD EEL
LT % (Meijer, 1959 Kot Voigt, 1960) @)C)  $ED5TH 4 FTlhw— A+ Y & + #EE &
BRI L A EETNETH Do SO L 3780 kvh Hofker (2 12iHA 7L s ILE OBRIIC L
¢, “Tuffeau de Maastricht” )\ ¥ =7 vH#iD L O TH B L I FEmayEREL -0 T& %, Hofker
DEFRIERC B ARSI DTHRCHENA SN 22 LH 50T, & IEEBL 72
A Uyl A Lo %% Brotzen, Berggren (o I 2 CAUS SUSR A BH S LTV 5 & & &
LTEE Vs VDD, Fy<w—7 « An—F v Ty =7 v, Stevnsian &8 L FICE
DTCWDHT ENANTHD, o Stevnsian NARULE (7T 4 b - RV aF A1 E) b
HRTh, BEEGILER (Globotruncana) 754, <—2ZF ) e MACHIINDENDTH D, o
72 FATDT—ZAr Vet FY iy, Wby BY =7 vID Globigerina e % &0 5 M
IS e E b, Hofker o X 512, THABEEML TEOMDOLHP HHEERLE DL
FAaLEH e b DL B LEZFCBRTERVL I THD, dL, iDL, ¥=T7 /EEF
Ho range HIE X7 < Tdlebiov (FAOREICT, 4RMENBIN TV 50), JiuiEY
BEBYRITTHEE TS 2o B2, ThET, 7AVIDF=7vivbRTy530ik Wb
W5HY = 7/ﬂ®f@@ﬁ%$ﬁ%@m?5w%a301nﬁ@” HARDBEDOZE DS RRTH
%)O

ETAD, BAENVTAN=T - 77Xﬁ®aﬁ~a%:ﬁﬁaﬂ&%%%b<M%Lfv%
Loeblich 7 2R OEFFA G (BEDLDEEHT) #BEELIHERCLBE, EX~V VT
FOMOEBETEER L RRINDDEL 7V TFN=T - FIRAHDY = F v&adic Paleocene
OHEARBELFEA—D LD TH Y, JEAEED, ZoORMROMBEI YL REL T cl LITMEL
MWTHD, v — AP Ve F Xy TV 2 VIR TE S, ##% 4 Loeblich o#fFr s THEMRE
L 7o BEDNTF 5 T D, Stevnsian 0¥Egek 265 FLRE L/ <, JERFPLETIIN L b OFEERL
FRENDRWMEI DTN D L EHERL 1D Th D, 2D kL, it Loeblich & THE
INBHTELIEDTWD

KRANAY =7 VRTENR S IeD7ehy $1 %12 SN THRL febd Cldio v AR OREE
Kl ez =7 v ROBGHARILAENERIN S VDT, BREEAENT I LD LIERZT .
FAT72—AY Ve F Yy CHELLE AL DE Ma~Md /¢ & ORI, AEFEMABEEY
L7 E 0D RIRAAXDZ ARBL TL F 5 BIAEDSH D, ¥L T FRORMEIIITL VEL
HEFEARL TV 5 (51,2 X))o S X 5 ReHERRILO & A TILRO ZWIEREZEL 52 21,
G-y ROF=F v enw—A L Ve F vy OHERMFCEAND L, (XHH0CHEBEILIRV

RAEEL, IXICRNICE S SRS TV BB~ BREOVHO LHERBFCE
T, 705 bEEEEILRILADBELEBEMC 2L ¥F=7 voRE (WR) o kicsmhE
o Paleocene Globorotalia 7P+ % 2 &%, BRHCHFHZMIC I > THE INIL d, TBHE
WROHERE STV 5Hom b Y, Venezuela o Paleocene FHF AEE & LI 5 & DhvE
BRTVWEE), Z 3y EMbRT, ZOHFED SHER: RERFNOLBECELN TV 5EEX
%o '

3. :}tﬁﬁ@ Eocene t Oligocene

AeigiE @Eﬁgﬁmaﬁﬁm lgpem At & T MBI EEL, £ OAERIFMONT
Who AETIL, TNLERERET 2ERILL S, EEPEERMZHEL TEARLAZHR
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Table 2. Paleogene Correlation of Hokkaido
istrict I shikari
ushiro- - - ufutsu Uryu
Age Kushiro- Nemuro Sorachi Yubari Y y
X (Deep Borings) X
X X
X X X X X
X X X X X
Oligocene X x X X X
X X X X
X X x X Tappu
X X Momijiyama X Shimokine
PAAAAL A AAAAAAAANAL AN AAANSNANNNA PN NANAAANAANN AN
Ombetsu 4. Poronai . U
Aehibeteu Poronai , . ryu g.
Urahoro g Thdguhi Poronai
. kushunbetsu
Eocene Akabira Ikushunbetsy ) x
X Bibai m x
Wakkanabe | Wakkanabe 4,000
x Yubari Yubari - ? - ——] x
X Horokabetsu |Horokabetsu x
X Noborikawa | Noborikawa X
X X X X
X X X
Paleocene | "Chippomanai"” f. x x x
including _ . X x
Danian | "Chéboshi" f. X
.‘ B A A
Pre-Tertiary | Cretaceous Cretaceous | Cretaceous | Cretaceous | Cretaceous

L, T XD CERINLFERY, ERoELFHL, EDL S HRBERCE DN ERRTPL L
L 7ol 7ol R, REROBRETZEML TV 5 EXEBL T2 E Ly,

A. F¥¥EH

ANREOLEHEZSELBEOER L LT REF TEZEIRON— I K~V v Tarody
TNEFHEL T 5,

) UV FECIAHRL~— T

2) FTEL~F)V—1

3) WKR~HEKSIEL—

4) FEe{ RN —1t

5) SEPREER S BREIIL — b

6) FIWEIIN~1

7) REJRML—b

8) _EFEBI - RIGRN — 1

9) fE-EFE-BIR

10) ZZFERFER—V v 7 a7 (3K)

SRHD5 L, EEIL ICHBTRE LY T 2 L Sl BEEFAROREINR T V-7 Db
OREITHERIND (FIXIXRIBOR—V v 7)) 2L 5BH, KRNI, IhE TEEN
ERLCELAARMLEHTTRIET 522 2 03TE 50 ETHBRANBCOVTE, HHE L OBR
LETORMDH D0, 334410 A, HARMEZERE 65 FREENAI IR CEEN 79T,
HEHEII A TOERE (7Y 2 FRNNDGHPDEEEN) HOREE D Elphidium BEEAY
RL, chbicmfild 2/ fAWEFEFERRIL T bR BHLORE 2 — 7 O TH
BN &7y BRITGIBREOKEED 0~ 7 ERPC S RE IR, ZhbD 7V — 73 W%k 1
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FEDORBMH range # O T HHTHLDOTHA 2 FEERIT THRABI HEbR TV 5
Cornuspiroides X 1 &, DAL, BRI /A A FIC/R D F3Th Do DT, HEMKIL, B
b, BmANELRRS, BINc L OC BEMC ETFChhREEDEEIbRLI LR EEL
e B0, SRR OENE <L Ammobaculites »hv Haplophragmoides 7 ik & 3 HHVEE R,
RENRS Y, HRRSENS A 7OEWRE (BCEEHE) L3R 530 TH5 2 LR TH D0
RIIETORMAX L DD b 55 #ELbND, dL, DX ) REHRBEOBINC L D THR
XL DEZ DR BB, 74 7EBEORERIFRFOLID LD &, ERTIXANAI e
D& GIBRAHBROR—Y v 7EROFAREFNLFEIND, 20 EIBRONIEDIF
THORTLZLIZL L5,
T, AFOEFEEZR (LE L CHERMED LK 2OVT) #FBL T FARILEDBFEIKRD
IO FELDONDZ LI HRELIBY TH 5o

Plectofrondicularia packardi %5

Bulimina ezoensis #

Cornuspiroides~Nonion #

Ammobaculites akabiraensis #

DLk 4 DDFRLRICERL, SHERSOMBLA TR LERBCHE O CIELBCE>TY
%o MimZ it Assemblage zone TH DT, FfUFEML % ¥ h, biozene r L Tix,
LIREEA B range 2 E ST LIER ) ¥ TH RENBOWRIZL S L, LEDOHILR
B, W S, EHEOTEEN, WROHRTII LD T5, Zhug, FBEHEE
BEAELS, #1000, ARFRHAZEE T EHO L0 THE D L) MEZEEOHY L W Ao T
BBV, 1078, CZKEIEbI L TRE VI LIE, THRBERNLEBER ST 5DEELRIT,. 2R
LERAC S REINDZ L THDT, EEE THEARBED HELXLT, B2EhR2DHIE
\%, Plectofrondicularia~Bulimina B4 EE e @Ml Lo b o &, Nonion, Elphidium,
Cornuspivoides D RIKEGFLRB IR 2 DWW EAFLREENEECET SEHUTO b0 2t X3
ENBZEThHD, DT, THOLDOEME DARKEEAEBYEECETLIHIVNEL I
LWL, ERCIWEAREZT TR LT b0, THOLOE LHELIRZEEGLSH
BHo ZIET, ALVEHERIEAMBKROFERD I 21%, Cornuspiroides ot F % & iRHIK D LLEL
BIHIFE L D EBVIENEER — Y v BB oM BRRAL, EHBRCORILAERNSTHTEE VD Z
EEFEINICZE LS DD, T A2EEDRMIWMOBEY Th 5,

1) Cornuspivoides \ZiERI/cIHRER & 2ILATH 2T, 7272, 1~2 H{EoEH* 2T, Th
wa s g o FE A IEREICIIET U o3 7oL, :

2) BlzroppH A EEMAL T, BEIIVEMROBNELYIEA C2E (BFEET), THIR
NEBEEZELTWDHDT, 85, TOLEDORRIIEEDERDOEL HEEITHED LT85,

TR RS, BRI OMEANEN S Plectofrondicularia DFR A ULIETLITEEZED $ LILF
MTHaIN/IZ 2 b & 50, THEERRIABEL T 20850 X D TER BV SRS
NEE D, RMEAORLFANCHEEL CREL TV HEABIIEN~RKERL— Y TH D FIEH
ETIL, BE (ERELROTVLIMEELE D) Th b,

PLED L 57l b #ZEL T, ANREHARICHIE D2 THMHBL CTWSBRBY E T2 (44
TLHLLLREHC L DTHEETEH S0, KEBWILZ2HTEEIRETES) LBE, Y0k
e H AT TEH D Do
¥, FTEBARL BEALRER, B R, #ER BAKR), YK FRCHTTEMLTE
b, RREOEABIRL, BHEEFREE (BR) LvhbhTuv b o s RE—BL T\ 5% HAN
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HEREDOER L —F L T 525, BARYEMTICL, EMRANEAEHL TV 5,

AR (THIRENEOT) OMEEE RS LT, tETmR - B 78 F— 22 @il v
HHEERIED L LT, ANEEDODBRIAT2CRA LN, ZoaMEROMIE I A~ERED
HRx e D, #i% - EAR - BERH R - BT EWT, FoL i hEROHEY L DO CTENTD
oL, LT, FHRHERF—2D0HMNITHEEETE LD, ZITRXONM L%
EDT 5B, TOLIHHAERNERFZRDA M & —FL I K& fe i Zeam~BHEITRTH D
bR TUVWHHELDIR TS D, 20C 21k, HEREFME, §HF = RUERMINICHTREROE L
TEHMES DT, FRIFEBEENMERTL A, La~BEHDIIRP TR - BE Y — 228X
AR X L LT ECE LN T DTN A IMNEEZDBRD, 2Dk JICL TTFERA
@ONHRRCARFEEREOBRL NS, EEHBAE LT I &1k, RRIRDOER - #dnE
B L D 13U <, 20 FOMIEER L EEIRNE R T 2E L VBRI R b
DTN AINEEL DI LI L DTHBEIN 2,

CANCK L TRE / PSR AP IC LS o0 08 B IR, R L EERIC 2 X T2 b 0 TH DT,
RBIOBE LD LD L LHE <, FRLPVEE /Do S0 2 X IXRE UK LUR o i o
BRChEt - i apitaL /o, BiAcHTELATE O 5 Ttk oo0, LHRRE YR SHERL,
PR LGV RAE L b D L\ S AT E D, S0k S SRR 0 REE & IRz
P ~BET 2 MEI I S =Z40 & TRESGL TR b, JIEREL P A CER LR @aE < H
FTHLVIHELI R DTEHEbLN TV Do WD TUNMENERET S AL, D bRk
LTWidDEEL bR,

EERANEIL T OEOEARYE - ARMET - FFREAMO —EIC S8BT L2, bz
EREREE S — I A b, ¥R L RN RO FEEOBEL 70T, FTHE Fk
HienEFbhtuwieowsgl, EEEBIEACHLE R L 260 & Aicih il bicv #ICH
IR I\ TC A EE S MR L 722 LI FEL OB Y, FOBORE - BillnEE)), HERREH
DHRRIMTH D 2T L AThhicfER, Rl h bbb,

BRI D RIGFIT T Tl RN RIE T D08, WL, KRFEEL LENOFES, %Xy
RYMBEOH P ARICEHRTLMANBO €7 ¥ 5 v #3288, CoHFEIC S FTHRNE (Ammob-
aculites akabivaensis Zone) 3735 &k wiRRTBIR), sk E AT O RN LB D &
BRI OBARE 2125841, SEEEL, Lrb rofficii ke hHEROURNS D, ol
DIFAEIR L CHERBYRC B W TAED SO LifiE L T 7oy, B BFEREROR D X5, 3
RN — b GRPFEL D) THRELICDOMEEIN T ol RROFEL — ML, EHOD
EER~KIGRLN — b L@ DA 30, T3V JINTFERAEN LTS Lt
BUREDSER TH D,

BHEDL I —D20RAELT, WRARBCHED TIREERETFLR Globigerina cf. linaperta Finlay
9P AR (R-10) THELACZ ETE D, INFTHRABCEEEEILRILCALRR 170
Dz iy, Bl HHERABE TS L XCIEERBER LD TV, LL—HTIE, Tk
CBEEEFLEBEY R E v D T e, HARENERREAZIEE T LHHSICRE Il L 7
D, BREIBIEARARBAENBRIIKRELBROF N FHEBNTHE 2 &V O IERCEZ b
NTCELDTH:D, REOERL LBBEEELRIL, &KV v 7 A F o7 L ED S AIEARFIC
4 ARG ERELICSDT, Thi b 2 TRAEOHERIREREPYET ATV I BO DT
sy, b L, ToREN hnaperta ThH & 3IUE, Btegicit Eocene THBH LD Z &M
TE Do BANBORULE L DHTbLLAML VA, EE0 AL NEEOAFILEET, EHE
ICEL WVERRAY BT 013, REBTE O, COEFWECRWTEELER It b,
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AR CEERME Y DTV A H RS R NEA S 5, AEDZ 4 7ah) 74Tk
Plectofrondicularia gracilis - 7)s Cyclammina (pacifica ¥ v § KFIThH Y, cancellata, japonica
EME VbW BFICEY), Trochammina (asagaiensis (0%, DO BRI asagatensis
IO SHMRTEHD) BENTH0, ZTofoMR DAL <1 Plectofrondicularia 7 pE8-§,
BAREOHERTIIMERIE / LB SN TV bl lEETD 2 b b lTun s 8, gz, 88
J AL T Cyclammina pacifica Beck Bulimini ezoensis Yokoyama, Plectina poronaiensis
Asano Y &L, BRBOHRELL- D OBED LD L EL BbREN, FRICES & (MFAHBD
B ka8 620) Cyclammina cf, incisa (Stache) Nonion shimokinense Asano, Elphidium
yumotoense Asano, Gyroidina soldanii (d'Orbigny) 734 <7, Zohich T, BHAE L Vb
NTCD 00, BLREEDOHNDRD &, FENELIEBREOBRE L HRRE D T
SREEVCHNTU MBS TE 2, 2057t DBRNBIFECLILRLAESF TIE H #Hic
HIBHbOTHOT, RRLLTHRABLE L ZXONTV50, EEDELTIL, 4 70OFLE
WEOEECHET 240 THD, 20 RICWE - B IDOT, HL BRI E ) EEIED
bDEBOTV D, fEDT, RS < OANKER & LT\ oginy, W/ BEe Sh, ELE
L5 A4 TSN AT { Te DI DM X EIRE B2 T B0, BRUANICIIRE IR TIRAE & Wb T
WD DD EENEIIETEI O BRICH I NG E 5 2 LT Do

FLELE TSRS BOEA D, BZERLDOIRD RICE D& I oERBCTRIh S
Tl BRI EnEDHDOT, O LR Lic0nGY, fok 2 AR R DITKLD
BENEOIFAENEE 7t LTh, BEs () 2, BEESAFETHDT, LrbitiEd
T, HACRVCHIEC /DTS 2 ERER L L T binlyy &0 X d ekl L E DR
DD THEDIMIFEEEFLRILEARBR SNV O THEICR D & LIXTE oy, REILAE
HOHHINLBAE Ti&E?, WloftEgEoghsn, FESBCIBEREIRILA
BENRRRE XN, Globigerina ampliapertura Zone » L DT hDHZ &b T\5% ) KRibGH
/%, Bolli®®, Stainforth®?, Jenkins®®) 7+ ¥ o@fgwic & % + Lattorfian T4 % Z & 03v&nbi,
2T, AL, TRl&E, ®AME$ Lattorfian 1o 7e % $ EHIEL TV % SO XL, HAE
TR ORER LD T~y F LR TE D, FIHEAEO TS THl 5 AMKKE
D_RE BT, Ff Priabonian o Anthracothema pNE3Rc F DR In G, NE TR TES
B Fhro MR LI (BEE) 2 HIxd </ 5 Priabonian o Amynodon »\iHR TV %,

ToXOwrL T, FIBELEoM Y Lattorfian »3ul, o TFROBMNE L Eocene r7g
b, #igd Globigerina linaperta OPERIC L DT, —F 3B MIT LIS Z L7t bo

S0, ISR, AWEERBERRLTREIFRE O, BT 4.000m 2334177
Wy BRAESEGIC ST, o X S i, B A RL TV A0, REALCERSARINIOT
%o

ek, BARMEO—D 04 R, SAENESINORBA LS00, EHLRALCS DML
RO ETHD, JbHdix &A%, BABIETFTT2C OO0 TERENEL /LD, THBIMN
WL, ¥—V v 70fTlebncBHBRTE, BREILE O THHE /R, BLIRVBIDLES
BWE CHERCETS LD LV FEALTTIWEDTH S,

BARAES L TSR, MABIE T TRET 2R EE D, M EEaA 2T o B,
OHIT T, RRNEIERE 7 2ETCH D, H#E4000m 22 LTh, TesBREIDST
BY, DLWKHAERCIEEELHDLDOTH S, COHREL, MEOMNNAELN DL EHE
PRCFEFIL72d D LRI T ENTE %,

DX 5D TIRARIC & X 5 eFARILBEFHARIN T2 TES I b BHIIMH
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BN LI Tt s, D & d, 2o Globigerina linaperta p3inis DT\ 5% &\
528, FLTCRABD Elphidium BEEL, EBHEORI L ZATIEISETOLISNL I, &
BBD Y A S TRREINI: Elplidium BEHE L —FT 2D 22 Thb, 0 Elphidium FEE
DHDITINETERFEED 72D, E. yumotoense s E. tojimaense ¥\~ 5 FZ AR I N7
WOTHE BN, Zh b Lz XEIING EHED Elphidium BED L DT, KX DL L THE
LB ang E. mabutii » E. ombetsuense } V5, S D i, WOSIBREEDOET L
S—BHLIRTHAIER LV,

IRET, BEEOFEL L THRABSHAXIRT, g &4 < o Elphidiuvm FEE % &1 [E%
bR TR bY, HMEORBEEY, BRNOEARILAH DR TR, THEEDOAHENILA
WERIDTHDN, SHEOEIED T, ThRASBEHLNTOVSRDICK T, HANEOR T
MAEFLRICEH THD 2 ENHEL IO TE D, D TEMEMTIL BELOMTHAREL, 3,000m
SHWIDBANEZATIE, I 7FEBEOBRICHILTE 5 LD EEZ b,

DF D, BHOM TR ULTE, SEMCIE 4,000m DT F CREAE D ST H2, [FUER
ML, TERERCHY TS o TIRAnA A I bbb,

HEEMIILZe4n M & ZIERAOHEE =R/ HIC DT, ZednniRN@ L B0 LIELEe, 722
GFOFHFE (FTHEMN) BroEEE Cr Y EDBANBICTILTE S Z LT 5W, =i
BRESROEZ DA FLRILETH O BFE EEESL L AR R A LEORNHEEER > BA&ILL 2 b
DLELTERELS BRLIVDOTEHD, LESHTHE, SFRLENLLICENOBRABCHT
Higwenks i) 2 L VERBOERRE  JUIRORAE & v bivic : & A, & ERBIRNZ
R ERBICSH I IR LD NE D &) T EIC D, FEROKTENEDOLE L D b0 (¥ 4T
LISN), BANEHROREENDL I/ LIS A ERD L5 LIS IUTNANICIL BT OME - %&ET
LB ETLHFNED, KBICIIED o/ BERMEE E LIV T BICEHIC KT
HHTFIRANEN EEERICEL T\ 5 2 L%, D MisHECETHRS E (B2RBR), £
SEEDRRORED, F—V v BT L DTCERST ORI LR TEIV, 2F D, BRAEE W
s b0, ETRERBUEL VA, PHTIAREEL VAT Y, hTIELEE (R
TR - BB HE) IR ENEREDBDONED EV D LD, 2D X I e HFED AL T 5
T, ERMESENCRBAL LI LIV IZT TS,

B. %l & Kk H

B, HIBRAOEEZRCOVTE, B, SIiHE® > THL <RASh, MAHE
DOHENEL FHEMTHONDICE D, FEH LR 26 F457H & T S~ kB~ BT 225 % 3K
U TLSRY), BENC i D CARMED — A RPT5 2 LN TE, Fhllge » »ERERoS
FRAGFLRB LR Z L O THEL CTE o0 Thd, ChE THKEVERORANBCHEIND
L, BRHEOEBRLILDTELDTHDH, BB L D, BAE» A VAHOREE
CRHEIND D EEAT VLU E, FHRE Y 0RSORNIBICK IR 50 FRa T 5 L8N
/;'E LT %’ fCo

BRI A BIXIE fefiic 24D T, Plectofrondicularia packardi [t F# 2588 0 LD HEy 60m
EREORAEC, BATHL I CERIN, ANBOABRAYREL CBIIID 2 & 2T 5 ®),
FRFRET, #0 L 57 Plectofrondicularia B0 REE L, RBHICIT LER O ¥ 25EN
KrgR - BIEEAFEC R IR, 74 7odENBIC L REIN T S SEDTARILEE RN B
DOEHERET 22 L1, FTRCOISDOTHEDT, RO TEBBELAMRACK L 2B E
i, EMIRABCHEYTL LD 20 TE 2

& THM, BAFAICEEIHEIRE - HEREER ST LD TRMINIR— ) v 7 HR R E
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THIENTE, KEE - REOBFLREHSM Y O 2 LT E oo {ERAMBIIZERE O X
EAHE IR, BOLLAME BV AL VDY, EBE XL, Box hRoTE 25 H(b
BREEEXEL, Lhd, bETRRDLIE, 74 70ERBEARE L EEUORELY LD L
T b Ot, —F, WMIRBEEOFEZERBCLEC LT LR~ X 5 Cornuspiroides oin-
omikador RFER I, UL, BEROFTFTHBRABCOIRERINR TV %, O TEEOEFTLRE
&R OB FLHRFE: & ZAAITFR T REN &V O L VBN AE T TE 1o,

P, WIRRERL AR DTV ERE—Y v 7 ORICOVGTHBL X 5,

HIRIAFHR K v 2 VFRHEORSHNT < CR#ES ML D THDOT, MFIFRNE L ViaE
D, TRIIEIFCED TS0, T TCRAEARBEIEFE /L FHEEER D TCHET S, ZDH
MOHRMND LS, EEMORRIE - ABE L IEARUERTRITSC L XRBETE S5, i2E
AT REE & ST\ % — @i Nontonella mabutii n.sp. 2VEEL TW5H5I EThD, O
ik, RE—) 7Tk 100m BED & ZARFICRH IR, TOMDOBEBICIIEL ItV —F
BEALS O FHEED DEBREERCHT CRABEINEFLRER (HE4%) T, BE 7T0m o x
CAHRFICRODTEHRT 2, dL, Ziy, RERACHADTH2RONIBEDRICET S DD
ETIUIIED THERN A 4 YRR LI Do ARRITS D & 2 ARRAERICIIEDIT U e,

Plectofrondicularia packardi 13353 F T3 390~420m Dffic %<, BHERSOLBETIE X
D#5100m LA & 72 DT\ %, H4ETIE, FULAREIT 300~340m DRIz £ <, B TE L
D) 150m Ef7E 7D T\ 5%, & ZIITEHARDC L %4 MEORE O Erc EY RETE
VONBETHHN, FHBEEOHBEMO Y7 Y 3 vk, LRSS HILET ORE N
FTATIUEL, TORBBEAYMALFELND LELTEA, D,

WIC KB OB FLREIBD TR S D, RBEEO L0 LIXELNCRIND L FAA EDVH
HMTHD, WOL IR L DT 5,

Elphidium mabutii n. sp.

Elphidium ombetsuense n.sp.

Nomnion omagariense n.sp.
Haphrophragmoides kushiroensis n. sp.

COXDEEIEIETIIRE SOOm L visE b, HMAFTIIRE 380m L HiAE DTV 5,
N B A EER S oK ER & iUy, i CEy 30m, HBETIIH 120m i kAL
L1 DT 5%, Alb K2 RHE O 26 FLREFAAMNCIIZEZRIE L shvcw28acilii&k s h
TR, FiFo LS, REBO/EBRBOREMTHD L ADE2 HTILLEER L5,

LUieib, ok il ki@aRFETHEFLRENT, EBEREINCBARBOEILEL RS
WAL RY S, Fh e IEBIED A TBEEY & > Elphidium BEE) 5 4 7 OEHEE_HES (Vv
HF R RIZBELOWE T 7EE (% 3,000m LIF) FCRRINIOTE D, D% ) ERFRE
TS A 7 OEBEAHEREL 2 NETHEETSH Y, JIRRETIIENERFD RIDERE 2R
HTLBELE DTS, SO, FRB YT 2 EEZELONRG VD THELN, BET
X, WOBHND, TOLIFHEAEDLICE D ETFDH T LITTE I, ,

1) ERFHEETHTHRAE YRS % Cornuspiroides 1%, HIgHE TLEIIEE & RES
TEEIN TV B TROHREREFOTEEOREE L /e DTV %,

2) YIBEETIIRHEBELRED T ke Plectofrondicularia ofB¥N% 0, HEMETIE
HROUERYMRFETH LD LD TV 5,

UL, T ROBEENR S %o 74 70OFERB LD E DL, ZARBEOEMHEL L L, B
BINIIBE DD TIRIMAINE NI T ETh D, DL, IhAFINS LT, BHLOBRE



Table 3. Characteristic Foraminifera from the Ombetsu Group at Pon-muri-sawa, Ombetsu-mura, Shiranuka-gun.

 —  Depth(m) |ogecs 02898 R2322 33825 $853% 58888 58323 :§8382%
mwﬁou.mwm . N F P N 11122 ”22233 33333 .44444 AR R TeR e R T [TeRToRTaR ol Tol
Bulimina ezoensis FFRR ; R | F F : R FFiCF R: R
B. pupoides : CFRRR : R iF FA | CRRF: AFCF:FCF R:
B. pyrula C i R CF . F ,,
Rectoglandulina chavoensis n. sp. FFRRR : FR i F FR: F "R R R:
Cyclammina ezoensis R i FR ¢ F R ! RRF : : CF
C. pacifica R | FRR | F:RR R | R : R R | RRF
Plectofrondicularia gracilis RR ' : : 'R : :
P. packardi multilineata : m C!FF RR|
Nownionella mabutii n. sp. m C ; “ :
Miliolinella kushivoensis n. sp. : F i R R
Gyroidina soldanii _“ R {FRR F:R
Haplophragmoides kushivoensis n. sp. w : m : F C:iFF
Nonion omagariense 1. sp. : : ; : F :
Elphidium ombetsuense n. sp. : ! : : : : R: RF
E. mabutii n. sp. m W w m w w i FFF
Table 4. Characteristic Foraminifera from the Ombetsu Group at Rushin, Urahoro-mura, Tokachi-gun.
e Depth (m) ssgcs | £9958 “ 282238 | 3292% | 2228% | 22882 | £88%%% | 82
mHumouww T o - QT O NG00 Q) v v R o ] AN AANAN 4 NMnNMW™ MmN MmMn ¢ o < w0
Bulimina ezoensis R IR R RRFFF | FFFAA | FR :
B. pupoides R RRR | R R FFF ” RR | RRR
B. pyrula . i R R FRF FF
Rectoglandulina chayoensis 1. sp. RCFR | RRRR i RR R : R R R RR R
Cyclammina ezoensis R : IR
C. pacifica : . : : R
Plectofrondicularia gracilis FC R R : :
P. packardi multilineata : RRR ; FRRC : R
Nownionella mabutiz n. sp. A : i F : ;
Miliolinella kushivoensis n. sp. ; : _
Gyroidina soldanii i PR R :
Haplophvagmodies kushiroensis n. sp. ; : m m R i R
Nownion omagariense n. sp. : : : : R R !
Elphidium ombetsuense n. sp. _ : : : : R RR
E. mabutii n. sp. R F
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AL, DL L 2LV L I ATV EHERCIIEL L\ 2 L5, DD, ¥4 70H
$WE YGRS 4o T DT Plectofrondicularia BUaDOE TFIC T ENTEEHME
IMEWVIETH Do 22D ERIE 1T Nonion sorachiense ¥ 7)» Ammobaculites akabivaensis
T EERL, SEMNERAOFILHEBETES 2 LB ItV Bl Cornuspivoides Y b & F
WDOBHETH D,

DL X ) e ETFRERARD L Z LA TE oV & 21, Ko B FLRBIREN T b
DTHDT, o range HEH|/ L v KR % (Plectofrondicularia JEMEDTE T ET) oL
7o < Tkl Bis L, _

wiFEfg o Cornuspiroides \IIEETH 2R TCRAI NI LDOTH D0, ToBHFHIZMIL,
F5 vy (BBiRERER— ) v 7 &R 9, BARREHEAY) oTE@EAREE LKL 7205, 2
huzit Cornuspivoides # 44, Tl ic\ e AEIDE—Y v 7 EEHIC § ERBICITATLEICE R
DT L, Nonion cf. sorachiense Asano % pEH+% DL ¢ Cornuspiroides % FR35 Z &1t
TEENDIDTHD, Cornuspivoides PHNDEFREFLREEIFHC LS &, R LkirED
DOOVPIeE D TH D0y, Nonion cf. sorachiense (ZEH > Nonton Rushivoense 3y & FLC I\ ) A3
EHL Tkh, BRNEOETHEBCHEHRINERELDTH %, ;

FED TR T KA DEFLRICEEEL RN b D L R D0 RN b D LA D M, HEET DI
BEDTW Ve THZZ D5 DI, ARKEOSHOEMREC ETEERNSS 2 L X END
T e fEaay T TN TE Lo MNOAREENS D NEBOBETH 5,

C 8 ¥ K H

BRRRHE O EHHEZRC b KE el d %, Priabonian oM fH Amynodon 4 pg+ 2 WEE
B (RESOBEBL D) OV, SEMEAEII VA, FO BCARESICEL S TG
S - EAGE OB LAERRE SIVT E oo ERURKIRCOVTE, Ay — [#EH] K
PEO—HLAFHEL Tu/evw 0T, RETE, ThaHo e L THRREBT S Tl ol

EMHXCIL, BRFOBRAE L EOT 2B MEERE & b DRIKESEE A BEL, & T
SN AN ENC B &L T e D Th Do A O TIRITEMRE / B LMHEN 28 TT
MO TRLEMERE LI, BECIEZSORILELY &R, by, Wh2BE(LARTES
Zemb, HRREOERE) SIIBNE LD S TROBETIINnA I M eV I FHOMRM e dg
DT\ YLCO

L ER 30 &, BAEEDILS Y 7Y a VPR LN D Tt - BAGE L » FILERILE
BREZITIV, Til@WaE L vomE dovlE L (EFB0ZE 0L h )W),

Trochammina asagaiensis ASANO
Plectina shimokinensis ASANO

Elphidium yumotoense ASANO

Nomnion pompilioides shimokinense ASANO
Reophax tappuensis ASANO

Elphidium iojimaense AsaNo and Murata
Cyclammana cf. 1ncisa (Stache)
Elphidium sumatomoi Asano & Murata
Elphidium cf. saitor Asano & Murata
Bulimina yabei Asano & Murata
Bulimina pyrula d'Orbigny

Cassidulina cf. margareta Kerrer

IV
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IRHD S HOEBEEILELNCEROBRAERII NS RAOFELEERHEOT 50T
H2C, TRABEI M EBEREXIFEEBOTLINSGRE LD TH S 2 L ICIE o\ o Bulimina
&y Cyclammina (ZRARE EHEBEL C5%725, bl range O\ O Th DT oA
i Bit\ e &2 A0, FEEBBCIE, HEThBNSD LI, BEEFLREIRERIN, £h
SAEBE o BT Lattorfian # R4 40 TH% 2 LML, FEE—EBR—TIiL&DEEEIL
REM 7 EAE (Eocene) @ LFLC 23D THDI ENR VD DL I Dic, Bk FEHEIL
EEEELRBEOEEND L, TRSBIBANBDO LN THH Z L HEL T 1D TH 50, B
HHLRBORRIC L DT, o ENHBELEDTELDTHS, N TIUL TRamsRED
ThroMEE#HR Lnc Priabonian oMM ER T2 L) ERCEH, IAKT D LILix
%o FRFIRE TIIFIEINBRIIEE / ROBC W TERBABEC AR DR T o 0D —F 1 i
RIS & B aR T,

Yk HE A E D Elphidium 3 —F, Lattorfian o d 0w fv- 0 Th 5% Hr OEOE
BEABEL S4B LRI ND, Bt Elphidium mabutii y \ 5 b ok, RLEXOETIHE
X5 X DI, margin pFEA £ entire T % = &3 E. iojimaense L\ ps suture 7 mabutii
T3 limbate U C\%z 2, Wi chamber o —ic k b DL > 5 2 & TCXEIXN
%o — 74, Elphidium omagariense »\ A% 4 D%, E. yumotoense \ZIT\ 75, fEAKRFEEINC
1% DT FHE chamber 2% evolute &I /0% w2 % v, FijF D involnte I r XjlEh %,
suture (I W H DFESH depress LTk h, REDT margin > lobulate LT < % 3R U RIOFE
LEZDbND, INDLOMEEMFENLEZERNDL LT, WOLIIRINEIDTHRELILLD LR
HTENTE S0

LT, ZRB2DODRIIDIL

Focene (kii###) | Oligocene (THGMELEIY) 5y 7 o & L C Nowion sor-
Elphidium mabutii —|—  Elphidium iojimaense achiense Asano MIHIVTV 5,
Elphidium omagaviense |—  Elphidium yumotoense IV PN @zl = =5 iy N:::17)

Elphidium FEEIL TR &7 & O
Elphidium &3 XBIEH, gFiZlL FEocene ¢, 434 Oligocene r#x 5 L2 bL T, Ak
BOBETEDLLADNRD,
IR OB FLREHIRD L 5 7o MEE L fe DT\ D,

Bulimina yabe: Asano & Murata

Bulimina sp.

Cyclammina incisa (Stache)

Trochammina asagciiensis Asano

Frondicularia sp.

LUT B

CHDOREILRHC TRl&BDO b0 E RBIZND BETIR L, Bulimina ©%\ 2 i E48
BUNZNIREOBILTH DT, FORFOMWE =T Elphidium 1357254057\« Bulimina
yaber 13 EEBENEIC SRS IN TV 525 AUMOFEEE I bIC b0 By RTHERBC Lk
HL, range DRV LD TH%,

CITHBINDINEZLLELT, REEERBLELT—HEINL0D0 Y, MEHEDEEC -
DT, EMO—EMIEEB LI ARES TEIN TV LI ENEHELAECETHEEW, Zok
DICABENFRRAINI L EK, T L TOEEYRIT S 2 ENRETE N FORKS
DOHE_ L, BEHEOEMNCL, BAFRM RGN & 2 B85 % Siratoria sivatoriensis (Otuka) 73
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FREINT 2, BEED BT, SHLEREELALTT, ZOFEIICELL B SHBEL
TR DTS, #E2T, INBIEFRHIECEL T A5 ENELNE DD T, AT TIL
BRIV 2T B,

Table 5 Paleogene Correlation of Honshu and Shikoku

District N B | Shikoku
Age / Kakegawa Joban | Chichibu Ube |Kuji Kii shizochi | Koo
Yunagaya
Miocene g. A
Towata Ushikubi-
Aquitanian Amakata o x toge f.
X X X
X X X
X x X -~-7-~
Oligocene. X ) X Sukumo
. g.
Shlrasqka x I S
. Lattortian- | Horai  |Asagai X
Priabonian LW OM X Ube |Noda .
Seto X g g Kinan Muroto-
el x X Lv“'r'\ﬂwx g Kuma | hanto
d.
[ [ S ¥ S Y A S DR [* B S, S
Eocene x x x x x ? ?
X X x X X X
X X x X X X
X x X X X
Paleocene Setogawa X i
Cretaceous g. Cretaceous X Creta. {Creta. |Creta. |Creta

4. AN EOEOHE=R

AMNOHHEZRIAK CETR), BB (BER), 725 (LDR) oRETHMHLILTULSIEM0n
KAFFEFRED—FRCIL, VWbP R RO FAEE & Vbl § D EDT, KFIL KLl 2R
B OHFEICELEREED L L TRRIN TV %, BEOHBMIZFD TR, LadiREE &
DT\ BT, MMAHCIEM SN b D THH I 1%, HEBBOEE D o DB M B 45T C
BY, (LADHEENART, SHFTHAREL INTELOTEHD), RECIEARILADFE
RigER&EDT, to—HoRREBRCTLZEnTERLLD LS5,

TORNEFC LI ODOTIHEFE=ZRE INTEL O —FIZ AL - B - i (FRE) —
D 3 52T Aquitanian age © D 23% 58, AN TIL Aquitanian HHEFHFEZREELTVD
DT, FL RSN T VoV,

FPEBRAIIE  BE - BROSEAEHEZRCF LT %, (BRAMAREIIELLTED
REYMEA X DU ERE DI, WFRC L 2 2, duEaRE D Woodwardia (v a7 (HEIE)
I hRIBHFELEZ DRSS, FREAERREZEDLCED TN DD THLE0, LTHN
I IE NIl ) CEHLFE L v Priabonian Mg “Anthracothema’ tsuchiyai %30
ML, EHIBHIETES LIBNT V%, L, £I3745 ERREDC ML EACELBREORNR
EVD b, fREREEYEOC) HR G Aquitanian ¥ SN CE O TCELEE L L HHITT
HBo
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Sy 1949 ERABOGARILAR LR L 0%, FoMK:, HAOMMoHHZLEFLREEE
DI FEABIN T2 T, FRLHEHET A Y I PiiFED &0 &L T, Zemorrian
(Rupelian) o § o TiZiomb o & HaamL 7203, FoBg&to FH=KaARE0Nmbhs Lo
ey, BCAiEE I TR L O, BRI THRALIE N OEC S, JUN TG
FABICERINS Z LB T Lattorfian ¢4 % 2 E VL TX 7, M TR
TR AIRJE s Priabonan, o E @, Lattorfian & 7c b, Mgl E 5 ¥ A%
HTERLIEHDTHbo

Lattorfian &\ 5 Z &1, FEBEOFARFED 5 H2b, & & T bl BB LI, FilEt
BAREBEARRE LN Jenkins d — 2+ 7 U 7 BT LI EFHL T, WEINICSDTHD
T, BEEGFLEBIC L AHHL W IMELL D, 2o LI LT, |&IA4 XY ZAR%#H Eames,
Banner, Blow, Clarke 7z (3 Bia ML TV 50, CHIEDWTIIATEBOETHREL 2V,

BRI EBREOE FCEAMCELEEHTELD T, BECOMEoFAREL TL, Cydam-
ming DHRCTEDTHELLWTHT ENTE VA, WNERACK VT, BRBCOTHINSGT
SASEOE LICEHAMHOREAMEN 50 L2 X SPERE DT b, (D TEHIEARE -
HiRfE% Lattorfian &Zz 2ICEDcb3ThH, LOLMKAESTELFHEOGESIEE:
& DRIICIT AR E el ET 5 2 LT /c %,

—0, BRABHTIEBRE 7 T — T %ET 54 H0RE L bius b onsbivturon, REIC
B EFLREE R, KSR - R Y OBFFRIC X % & 99, Aquitanian RpfRO LD TEHD
ENHBRINDICED, N THE, VHOYLER 74 —7 LR s B{ba#EL Lattorfian
2B Aquitanian ([ ¥ 7o BHRD D e b, pve bRV range D7 K TR Is biglv e &
DT ik, BAT7F—F & vbihvh BICRBES SR B UCh e D TEFLICo LAk Z &
X%,

X, BERYECHREFCOEBR 7 A — T HET L LV IR S DY, b b RIORE
AL AIF DL, BRALDSHIRE LM UEEO LD THD I LD b 69,

Aquitanian % Paleogene 1« Afv%75s Neogene [ ANLApy, F—uav STCLEE DT
Loy, BAES RO Neogene O FEICH C 2 2N W E T84, BROBETLHE
CEHETHND LIS, WEOZR) [LGEEER] &5 o0k, EIMCKERLDOTHD LD
CEVHEIBEL oERAE, LRI, HASC Aquitanian F STV AHIEALIHEESRELICH
DIERFEE T D, EH Aquitanian BB ZRETHHE L D IVDTH Do

W RPN E T Priabonian oy #L i Amynodon diEMMLER GbL, Lo
FEREEPFEL, BT RAKMEOEEKRE L L, ARRED Woodwardia fEWIE: & T
L72bDORERT 5 2 E0MbTV 525, ZHLIITHELRIEED DML T 5 2 iy,

I, BRBRE)NMF O ZRAL, LlambhTuv2L 2, BUoEE IRV E BRLTWL
2, EAE, BKHEGY L GFEC) WL OTHUETINIC L SANN D & B0 L OICIEEREZRIC
FROCHE S AT LT L7,

ARHIE DO TR ZSRIETL S, JEFIL RO 2 BEICIT B, £ O TRITRURFED =
BREEALS DAL TV %o Th b M bE EMT, (LRCZL <, FMicEFmR
DI ZIVTU Iy, SOAMEFNBRC £ T2 /IKE (B EARMEITILR O FHmA ) 2
5L Paleocene Bl oo Globorotalia % J6 5,1 Tis b, R FENT A O 78 O FH K =758 Globi-
gerina sp. DK HBFEFLL T 50868, ZoXIRIC L 2 L&D < HELMD Lo Trr, Pale-
ocene M DPHEEE AR TH D, HARTIIAEEREC 4, i &l Paleocene {LHE H% =
EUE BRCIRARICE D Th D20 AN DEEIC T CRET D AREROHARHERT O 5 b1
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b, COLIMBROLON EERTVEE EATRINS, L, CoMEAEEINLS
RITAFD L5, Fih, WEAEL <FmL, Lok St E, Hfs/c2TED,
fEaDRER IR E D, O L TERY DM & X2 RECRMTE Do ORI BRI
TCRABINC L DTS RIicd 0T, KIFNIToME D Sty oMol T2 bhicd o
ThY, HTHRE - LHELE ETC2HINT e, L L FERIISAEERICZAREOBREND
IO LMBICIL 2 DDA B DO L on—FEEn T\ 52 2K R1L, KIF)NEHOL
FILA K S D 3 o Lepidocyclina nipponica 7t & % &7, B BN HREHC & b, AFE)ALER D
HE 1L D 2= D 2 PR UL T ST T oo SRS FLARFE A R R A L D TAREAG b, M ito
bDOTHEDZ EHELMNC U, fEDTHEIID X ) IetbgritosEcy L THEEE L VoL
VHIBZ AR L 7o THED*, WO THPFBRIERKBO TN THES I LIIFNOHETE DT,
R L SO S5 IR L OBEREEE CH2C, BFEO THIFEOHAETIIH
PINCTIE DT T v RBILIMEAEL DI, T OMECRMUZRT 2 ENTERVD, FERORE
LB AL R Bulimina (Globobulimina), Frondicularia, Cyclammina 7c ¥ 3% 2>C, RA
o EHIC S b0 LB TE D, MCHEFEBEIITEL & VD & &, RABICHIL T
HTEMILL TK %o

ERBIBICERBCI O bbLIBEINRTVLDT, CLIEHERTL I eIV, B
BHEERTRNEFND BT BEEEFLREE Globigerina ampliapertura, G. ciperoensis, G.
parva, Catapsydrax sp. to &% Sh, Lattorfian o , 0T % 2 LB BMC &N, TD X
S e BALRBEE Y EH T A ERIAE O LT 5 LV IO BN D, EREOTEL, BEiE
#A Priabonian (& ¥ 7= 2 D Tl s L BN Z 0 TH 50, BETEV CRLEEBOEE
ERE T 5541 Priabonian O FESEA SO LEICE T VDI 22 b B D D B,
BREEiRD X 5w Lattorfian Td b, #HE LT TE 20T, #HRETHLZ ARG
LT HORD LD I EXET VR TH Do HBHRB O LI ZEBE: L Wi 138
PG FLREEA S F IS BRI 5 %570 Aquitanian (i % D fEfito L O THE DT, FRALEH
DEEIRE LR END & L HE o ED TEREIC S\ Chiliigrtod - B2 £ T 2
IO e HIBIERYE S0,

UUCADAEEREENCIY,  THEE H ARV MR R 52T, S ARFERE S BT
vy, 1987 KBTI R T4 7 — B T34 ] fRRUC 702 C, b TimFritosE»HEL <
VB ERELNMCL IO, EERBELIMIND L0, TRTHDT, HIUORE [HE - FH
R CHIRBREERE L A0 bV 5 00, EFRER RO BRI HLICHAT T, e IR
BHICHDTHAL TV 505 COIL TR OHRERICHEL T % 20 Z &IIBRONEE
FHETLRAETE DT, ok LOoFRLENDBL T, —HOMFEMTLEL LTV D
LEZONL, REEROILEIES T, WEritiio Cyclammina pEL Tk H (KE -
BIFHZIC X %) #)IG 0BT TE 20 L EX DD,

WEOHFEZRIBEEAHEIL & SRR - B2FEMICH LTV 50 BIEIIAIFC L DTH
E)fTIsbn ), AFEEE L VbRTV 5, ABEE FHOZABIIE - 8 - BE - AIKE
BEX DB, F0 5 bic Discocycling, Fabiania ¢ ¥ 7 R4 b, Lutetian Th % 2 &8
HEFL T b, BEOMEMEIRES - @S - HEBRKEESEE XL 0lly, ki itotEmita
BOME STV De 0L D e A EEHIPY B B AR O PR EIEER A D TR D, TOREEE
WCEBELAER DTV LZ LM@Y TH D,

* BEQHEFEIEREL T —EL T AHNBRLIEATCS2, WEMMAIHELOREEL B2 07 BW T
bR TWBDTH LV ERAR DU DETHDI
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ZHCH L CEsROHFEZRIEH LG AL O L0 1L b, PO BE AR oMt
D—EHERRTEEDOTHDT, I THRIURFEORAERG EHEL TREL %, &IE, T
IR H DR DG & Vit T T b DD EREF ATV, AN R R
RECFLTHHDOXHER: XHIENBREL0E LG, Fhuct 5 L 2FF - 2R,
DB P BB - B OEBREE L &L, BiE AN RGNS LD B EEC
HHINDELTwb, LLTe b, IHoMBENINEC XD CihoE s 835 2 L34
, F D LR - TERAREEE & /e DT 5o BALHRILA & L i, JuNSHENEs &g\ Cyclam-
mina, Nodosaria 73FEH L CT\%, AEILIOEFEZR & ITHERE YR B BRI oL Cuicdb o &
Zz b, BRI, MWNOFHSTERSROEEZR (HEEEsE) LlEr ot e &
%Oh%)o

Table 6. Paloogene Correlation of Kyushu

istrict .. . ; .
Amakusa Miike |Takashima| Sakite- | karatsu | Chikuho
Age Matsushima
Miocene Nishisonogi | Kishima Ashiy
Aquitanian X X X g. g. g.
X X X X X X
X X X X X X
X X : X X X X
Oligocene
X X X X X X
X x Sakito
x x lojima Nokado Ochi g. | Otsuji ¢.
Lattorfian ~
s NNV PSSO ISUSIUSRN SUSPUVTISU
i X X X
Priabonian Oniike A
X X
Futae Manda g. < < Nogata g.
Sakasegawa Okinoshima
o X x
c |Lutetian Itchoda
[ 3 x L]
© Toishi ,
(*] Omuta g. |Takashima x X X
W Cuisian Kyoragi g " < «
Ypresian Akashimisaki X X X X X

Pre-Tertiary | Cretaceous | Schists | Schists | Granite Granite | Schists

5. Ao HE=R

MO EHZRIRRBC LD THREE» DL b, o, ITF, BEL HEE BE, KE
GEE, B4, NEASKIOT, ®WITRIEMILINTE L, cNLD I &g, RERTINICH
FTARMNMFC L S BASR T 5O, KU TIREARICARC BEEGAREC L DT,
ED L D IR R GRS T & 20DV TR TITE 1oL

DI, NI ALIEE BB S TS biLic & 9 7 Paleocene #7555 D M
EVOETHDe RETIHIOLLALNTV5 X 51 Nummulites DFR) D, £ LT
FOFMCIEAER S D, LL, FOHEREFZREDBRICOVTL, BEITOY, BT
®) L X D TCEITIRE LN L DI, BTG THL WEEN S S, TD ) BEHICIT
DHPD a, By B DR EEMFACIIERIL TR LV SDTE D, JLHEETIET v
EFAL AT LI ERED WMEOERRKIL, 0L TREEHERE SNTEL #HEPIC
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Danian ¥ 7 Paleocene migifE G ARLESRR I N, RECE LT, DL I7don
HBRIND ETHUE EEHER: INTEMERCEHRINSAEEN T THEIL, 71»DOT
BRARBRICT AV 205N 7 HZAEED 5 b Wilcox B4 RIBEERGILEFE NS5 2 L2
U772 89, oo Fhro> Nummulites #7588 ZBEH i - /e omd Livicy, EWIBIHYTN, &
FWHBR ISR TN | 1B b itice S it 1962 FFnEH DL TITEI N, & T
WD LS HEBERFOHF, REET Lower Lutetian o 4§ o ¢4 2T, EHfEro Z LITETEX
NDHERETHE D, L) DL, WINEFEZRDEHDIGEHETEG — KL/ - FE & OREODF
27 61 — BRI L MEE i, S 3ve Nummaulites, Discocyclina ic ¥ 734 & 11, Cuisian X b

TR E WS ZERFLNT SN DTS,

JEMFE DIE TR/ L I, IG—~avy D¥ L FD<— X}UE%y/mWﬁ&kOfbéo7
=7 vk HERRC AN D BEEARC AND IO FETH S, 4 70x—RF VeFrv
3, WHhPEY—ZXr Ve Ty v E bR AHERED FESLMUEIRTELY, Thny=7
VREVIENE D, ARTYH, LWhdhv—ZX bt Y Fr bbbl TEMign ) bie, ¥=
7 v &7 Paleocene DIRBEMEATFLRILTIAEA TV Do NINT S, £D L5 L BEORRIRER
DEERNSIRFTE 5,

TN D& EEZRPEEE HARSME O QTR (FIBR - BERER) vBRVT, RECHEOT
%an&U,3bk¢ﬂ@ﬁ?ﬁﬁnmiot_aﬁgit&Jm,%@xﬁmﬁ@m%ﬁm~
Rt ibhic b o T, TOBMCIBL T, HEoMEENC KF I, SEMChH, SR
DEZIDENG L, B L DT/ hOHEESRSHD Z LRI FTHI o 88 REDEREL
DA EMFEN S DY, FBEV D L DI AHERFALZ L EECHEL TV 5 &V O FEDOHR D
@), TRNDTEHD, B ZHoOFRETIRIERO S MICEDT, MiERE KHEE & Rk
BMOBMRICE D Z ENBHANT L), CRIXEBERBRIIAHBTHDOC, JLlEE O ALK
PR & BN & OBERIC O VTR H A ES N0 b, DD TH D7,

1961 4pf i R L *, AL U0 S ZAC GFLREEA £ &0, FARHAOHEY L REALRLE
HOAESICHERAI NS Z L@ e (Y, FEd 1962 FBEEREARLATC L 2T, mEito
AEHE N EE T E S Z R, R TR AN b OENZ AT T 2 2L by,

MEEAMNO G FZR e FTH» S EERTENBEFE SRR C4 XS, EBRECE, TH-
LEAIE - HEAK - ERBEO 3@EAEDLR, (LA L LT, FEnD Nummulites amku-
sensis #¢, Amphimorphina californica 7, Ha]blogbhmgmoides amakusaensis # KX 7,
oD 5% Nummulites amakusensis #1, ISR L ) Ko FALRILGND CulSlan X
DILE < 7o, BEEEALR(LE & LTk Globigerina cf. linaperta Finlay 7R XN T 5
k@Amﬁmm@MmchWma%@ﬁ&ﬁ@m;ofﬁﬁéhééwf%b,%Eﬁﬁ%ﬁm
BEA Blre AL OMREBRE L DT\ 5 Amphimorphina californica  Cushman and Mc
Masters (3 %V 7+ L = 7 Ventura o Llajas formation (Middle Eocene) 7508 I 7cd
DT, THNREICHFERLIND ZLIIFEINDINRNE LTS, BEEELHILG N HVE
EThY, Globorotalia bullbrooki, G. centralis, G. pseudomayeri, G. spinuloinflata, G.
bonaivensis, Globigerina linaperta, G. kyushuensis, G. ariakensis, G.boweri, G. yeguaensis
Te ENERBISN TV 5, SRHDOREREIZL YV =8y FPRIZR A ES T Hantkenina aragonensis~
Globigerapsis kuglert Zone » \ T\ % 4 DI %5 2 L3C%, Lower Lutetian #7RL
T o FD_Lird Haplophragmoides amakusaensis #IEREIZ L OTREFEIN TV 54,

* REOELECAERLCERKAL, FEEETLRCERORENZ S ABUMS, 2 LDbNEEOTED

T EERBREIGEIIE L, KEEDO DO LBEED D LB —FHLTHY, MEIRR, UF?F‘F%&)E
EBRECOCTRHERRINTWEDT, R TE, FEEFTLRENSAHEL DT TH
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EEEGARILAD NGS5, BEEFILRIEAT BRI TV L, #8270, ToRRAI
DEDRIEN TELVD, FO R RS SGEINERED BiEEEALRILAEEE)Y Globigerina
ampliapertura, G. linaperta  G. ouachitaensis. G. pera G. isahayensis /s ¥ X H i b, upper
Lutetian 3% Priabonian ¢4 % 2 & 2¥b N5 0T, BEFAET middle Lutetian & 2%
L%,

PR BRI T —TT DB & iehy, FORNIRBHINEEMHE LD TH D, HDOTE
Eic ARG ERA S TV B, HEICE DL, T Nodosaria okinoshimaensis #,
Plectofrondicularia nogataensis #, Hemicristellaria okinoshimaensis#y, Plectofrondicularia
packardi D 4 [LHFICRS S, BEENIFE & b TV b,

DUEZIRER L 7L TEDLNICEDTHE DN, TS EINS S DEERRECEHE R
A RBFEL TR, —HIKREE LD TV 5,

SWERETIL, &HEZROAKREER L THEE LT O, REHERO R OHwRES
7 B L Nummulites amakusensts # DR S A /ANEEFLREBEEEHON TV 50 FD D
Ty bk Amphimorphina californica # DAFFLREE MBI, THEE T, THOBILE
12 Plectina poronaiensis D @EHET HES 15 0, Loy Uj@iciy Plectofrondicularia packardi
DEETLESDOEDL LN, FECIDTHELNAL IR TS, HELBIEIC Nodosaria
okinoshimaensis ¥ \FD L, 1y 4B Hemacristellaria okinoshimaensis #03 E+ 52 &
%‘%ﬁ CTuv 5,

BERATIE SBEENLGFEBERLCHT LR T2, SBRBERMOMmRERS ZT5
B2 X Nummulites amakusensis #1127 <3 A/NEELRENBELN TR D, FESBEETIL,
) BRE - FESBOWBICAILRILAERNEE TH D, 1/ BEN )RG> Nodosaria
okinoshimaensis 4 Sts = &, F L T VEHETEEEN Hemicristellaria okinoshimaensis % % 5
Fny O ETHRNFEAND Z &k, FEIZABRNTV D Ll BRCAbiBE DT Tl 7
Lo, FEEEDOTENS Globigerina ampliapertura, Globoquadrina dehiscens, Globigeri-
noides cf. subquadratus ts ¥ DRWEHEAFLREFER I, WBEHFTEOSHENCANS 2 L2 T
I TeDl, AILREEGEFLREED —IVGENIFED &0 LIE@L T 528, REEGARE
KENPED & o & Biq b, Lattorfian 2R3 L0 s7/wD2 0V %, Z0/ehE, WIEBBLFES
J& & ORI TS R BBV E T S Z 2 b SO MITEENBICREL X DI, B
CRWT, WOLIBHEYLTCED, MEIARESTHEL VL2, IL{8F%LTVv2,

[V BoPERIIEE S /b, P/ BB EFESBOFBERNLIAbN S, 2T, ffE£
BEEIARE LD, M BREOIREAcEMTE A b DT, TR - BRAER 2L L TERK
BHOBNE LB DTV b, TNHOBUIEME Y EHCAETHCRED TN e h, i
HEEBEL, FERCHEBCBILL TP <, & IAREBRCH W TIFESEOTHEEEOKE
IORTFREDO LD LNTNIL e ), BEEEREL, TR0 oBECLDE, —RESERE
Te DT\ Do EHL, HIBEOHEE L DT, HHFOmBEME L v L, PR
DEESABEHL C50THEDT, FLWTIEEEH, REETISHOHEAKE FCHDTH
24D EEX Do HOTHBIFIMCITh, ELHLVARSERCED D LRI o]0

RIGHHHEO&K LRAOSHEZRIFEBOT RIS 5 M, EHLBMAIih, Fogliiba
BERTRF T H S ENTE R, CCTREBZROTIRNE I 2D T2 RHTH D0, L/
e bis hors, EEARERY Amphimorphina californica %y OEMEELREEAY &5, EBE
j@»y Haplophragmoides amakusaensis #\HML, Fo oA E2 Nodosaria okinoshi-
maensis K I N Bo HFMEE Vb T 5 EEOHIEAICIL, GFEERB X )P REOHRF
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BT ZENLHELEEENS DT, #iE it T (Lattorfian) ez {3540 L E2 b5,

ricieg = - I RAOEZREEH - L) Sz rotIEREs R, FRLRILAECOVTIIRHE
DIFFR BB, LD LBEEEILRICER N bR TS0, FFEE bR TV 530
20 Th%e Bl Globigerina sakitoensis, G. cf. trilocularis, Globoquadrina venezuelana,
Globigerinoides cf. subquadratus 7o ¥ 23R H I, +0 5 LEKK DR L %\ Globigerina saki-
toensis ASANO r L 7-4 D, TEET 7Y h D BRI 2B L (% e Globigerina oligoc-
enica Blow and Banner » 7Tk b, HB# &L Lattorfian~Rupelian o R#(bAEE L T
ROAEELGD LI D T %o D THFBIFEF it CcH: S & B e <, TOTMHDF
BEFIRFEETHEA I,

BEHRECRERA CHLRILEREN SRR D2E DV V25403, BHEERLNERER
ELbRTVDEDIEDOWTTEHD, 7, MEETR MUOKSBICIIEILRILEREI RO TE
BTHOY, HRCIBEEELRBELR I, Fhick 5L Catapsydrax dissimilts,
Globaquadrina dehiscens advena, Globigerinoides subquadratus, G. immaturus, Globigerina
angustiumbilicata 7c ¥ 734 b, Aquitanian T% % & L ICRIE oV M THIE, O TFAREDMH
BB F RO NS BEEFE - FREICH SR TS0 L HFEBEE L AMER L O
KILARE B R ET A2 LI %o CNETRRT X7k 51, Rupelian ¢ Chattian & 73 H
ARTRRTTDZ LI/ b, FECI DOTREBINERBRREOER L, CoMciTibhic
LI he HEERHEOZ LIX, HL T —ASNETETH DN, BARTIEINCKRE M
B b DT 5 2 ENbh D TE e RMTHIAMFET LR TH Do AN TIRHAZRICRDT
WATV B 0T Aquitanian A FHHEZROR— AT < VI NEEAS TV, BEEERRC %
NERFIEINABEREEREDOZ L%, & 2 TIREEL RSO idmuwy, EREER, Aquitani-
an NHLIF DO TVLHE L HMETH S I L BB EL =08,

INTHERD ZE A G EZ R0  EBES DB CE Db Th b0 WNDEHTRES, &
R & 2 IR E RIS TR < 759 5 P S B A FASHER D & LIS s Ui uEle biol o BEFD
BEFESEA  BEDICIDOTER LEEL, HFILVARIBNONACEDR, 2 Th, i
MEFLEBOMRIC L O CEEL, HEEEEo RS Aquitanian O FEA D, TR it
OEBICEHE N E 5 L RBEL TV 5, ARTREICANTE /- L 51 Aquitanian O FRIZAEKS
LI DTE Y, Wb EfA 2R CT W DSDONEH & DT 7o)y, BEOMFICL 5L B
ERE T, WiFis s Aquitanian KNG TER LD TR D, MCEELLMELLDOTV5HE
EEEBL IV RBABEERC OV TLIEEDOHM/RIENERINLZHTHLOT, T
AT AR % DI IR Teo

6. BRICHIZEFtORE

g Bolli 7r ¥ o BRI & D CHEZ LT it~F o itoZEEFLRILERBFA Y V=F v
FRRFETOZRC L DTHELE DI, ThNARROBEEENE L GERZSNEL0T
5D ENBEI NI, ZOMFILSE S OFFLREEZREL, KPEFHED ¥I9— B, ==
—Y =7V FIBNTEH, TRCHEBEL L DMIFIREEINTE 7

G—uv T, 0L )EHEARIN TR Y, EEREEEILRILEH R, g—av
NROEFHAHFREH TV 5 &, o stage YT L LD THAIMnELD & kid Stainforth,
Drooger7s ¥ DN HBE T, #L VI EARATH D, Ll Stainforth ot a—
ok O —Ehn D, ARDEZR/RMHTCHEEELOLE D LI DTV 7o,
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Y AN 1962 45 4 ¥ Y B A a0 & =% Eames, Banner, Blow, Clarke 1% ““Mid-
Tertiary Stratigraphical Correlation” V.3 BFikR#%EEL, - 2WCiHL VAEP RO TE
Bo MHFC L DL, VIV =Fy P T TOHNCEBEESARILATFOBFIIEL V2, RERTIX
F—0 Y RO HCAHEY T 2EH 0T TS 8 I D TE S, TR EDTHAELLET 7
VA, Fvhi= a OB HEAR L RERER E e T %,

9, WBEOHMMEBNL THhE S F—uav 0 HHUAHBRRSD ¥ 4 7%, BAEOL D
W, HRAS IR DIHEN Y 4 7L L CGRIENRT VS, LS H &7 D TULEREARTET
EDL T UM To e R Y 7D 7-isr iy Lattorfian, Rupelian, Chattian Xy 3h s &
Lir kv 2 LT, Lattorfian o % 4 Zixdb v 4 vick v, BEARRbAYERT IR E L, B
BEHEAHRDOIGR LV YT Rupelian (I ¥ 4> - _AX— 10k <EEL TW5HH, J SRR
RTuBEDRREILAD A TS, Chattian 45 4 AL F 4V TEH D2, _AX—CHREL,
HEMFNCIBCE TREREST bRTv %, Db, H s B 2ilig ko 3 X4rid~
TR L OTHEE ST bR b0 TE 2, LEART I VR, 45V —X LICHFEHIRC 7
e, REFLRIBDCTERTS L5k, FoRWEF RO biozone 1, FiuicfE
SBILAC L DTHRET D LV S OPREDHIETH Do £ L THiAREHIER TR <FEL S BFE
END I DT OABEEGARLERL, BLA~KREEAR~ZBHEESLRILAER 2\ 5 S
I ERC X D TR U DT %o RIS LA R < S D B d T BHFEL TV %o
CZWMENEDER D,

F A4 7 ORI TR INICBLABNCGNCEE N HDOTH, TRITFRE LRI D> TERS
NIBETHLDT, BibAD biozone X il/cblov e FiLEP-BiLEDOHE, BEI—uav o9
HPYERERICEH T 5 L L T TR L DT REIEALRILE D range » XD 513 YEEMEN LD
LIIHIETE Ve LA ABHAREADOEBRICERT 2L AT, SH@BCHRETL L
D, FRAERMECL TEEEETLRILAEE O/ X5 L hiul, &< o[LEH, e
EOCEIMCBEL TREEST SRR Lt he HEEEOERL /o IRICIE, X )ik
Bir<d ro:bﬂ“CL“ Do

Aquitanian DTk, HEIZEICALAEALRILAEDL, VWHhWOSHRHEHO L DML DD
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Japanese Paleogene from the View-point of Foraminifera
with Descriptions of Several New Species

(Abstract)

Kiyoshi ASANO

There have been many discussions concerning the Danian, whether it is Cretaceous
or Paleogene. The problems are not discussed or documented in this paper, but the modern
tendency is to place the Danian at the base of the Paleogene, because of the distinct faunal
break — disappearance of Cretaceous Globotruncana and appearance of Tertiary Globigerina
— at the base of the Danian.

Such Danian planktonic foraminiferal assemblage was first found in the Cretaceous
formation of Nemuro, Hokkaido. Asano reported on the occurrence of Globigerinoides sp.
(cf. G. triloculinoides Plummer), Globigerina pseudobulloides Plummer, Globigerina
daubjergensis Bronnimann, Globigerina compressa Plummer associated with many benthonic
Foraminifera from the Choboshi formation at Ochiishi, Nemuro which had been considered
to be Upper Cretaceous from the megafossils contained in it. (Table 1)

On the other hand, Yoshida who studied the Cretaceous Formainifera from Urahoro,
Tokachi-gun stated that the foraminiferal assemblage from the so-called Cretaceous forma-
tion near the provincial boundary between Tokachi and Kushiro may be correlated with that
of the Paleocene of Venezuela. More recently, Iwamoto reported on the occurrence of



H X O & & = & 29

Globorotalia pseudomenardii Bolli, a typical Paleocene planktonic Foraminifera, from the
Chippomanai formation, south of Akkeshi, which was also previously referred to Upper
Cretaceous.

Another type of Paleocene Globorotalia was found in the limestone of the Setogawa
group, Shizuoka Prefecture by Saito. These evidences suggest that Paleocene (including
Danian) deposits are distributed in Japan, although they are local at present, and it is
desirable that detailed stratigraphical studies of those areas should be carried out.

Well-defined Eocene and Oligocene formations are well developed in many coal-fields
of Hokkaido, Kyushu and Honshu, but they are rather limited in occurrence, being of non-
marine or coal-bearing facies in most places.

There is another type of Paleogene formations in the Outer Zone of Southwest Japan,
just south of the “Undifferentiated Mesozoic”. They are called locally by different names,
such as Kinan, Murotohanto or Nichinan groups. This type of Paleogene is considered to be
geosynclinal, having rock-characters similar to those of the undifferentiated Mesozoic belt
which is incorporated in forming a zonal structure.

In most cases, there is an unconformity between the Paleogene and Cretaceous rocks,
and a typical epeirogeny exists at the Cretaceo-Tertiary boundary. The Wakayaman
movement of Hanzawa in the Outer Zone of Southwest Japan took place in this period and
is related to the genesis of the Median Line which is one of the most outstanding features
in the geologic structures of the Japanese Islands Arc. This tectonic line always appears
as a system of faults and runs from the Fossa Magna westward to Kyushu passing through
the western side of the Akaishi Mountains, northern part of Wakayama Prefecture, and
northern part of Shikoku. The much deformed Senonian-Maastrichtian series and the
crystalline schists on the south and north sides of the Median Line respectively are covered
with the Lutetian series of the Ishizuchi Mountains of Shikoku. Therefore, it is older than
Lutetian in age at least in its first activity.

In Eocene time, the transgressive sediments except for the Outer Zone of Southwest
Japan, were deposited on the erosion surface of the Cretaceous and older rocks in the lowland
areas and characterized with a warm water fauna, such as Atwuria, Nummulites, Disco-
cyclina, Plectofrondicularia or with the warm and humid flora, such as Woodwardia,
Musophyllum, Sabalites, etc. Near the end of the Eocene, widespread uplift took place in
the larger parts of Japan (Fukuokan Movement of Hanzawa) and is represented by an
unconformity in many districts, as shown in the tables (2, 5, 6).

The Oligocene transgression commenced with basal conglomerates in some places, but
is more restricted in distribution than the Eocene. The climate of the Oligocene in Japan
was rather cool as shown by the fauna from the Asagai formation in the Joban coal-field or
Momijiyama formation in Hokkaido.

The upper half of the Oligocene is missing in almost every part of the Japanese
Islands. This period is represented by the Pre-Kishima (Pre-Aquitanian) crustal deforma-
tion of Saito. According to him, the characters of this movement are represented by the
transverse faults of the Median Line and it is said that the Itoigawa-Shunto Line, adjacent
to the Fossa Magna was formed by this movement.

At the basal part of the Kishima group in the Karatsu coal-filed, Kyushu, there has
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been found the Catapsydrax dissimilis Zone, a good datum-plane of the lower part of the
Aquitanian. Therefore, if the Aquitanian should be included in the Miocene, the Japanese
Neogene is represented from the basal part of the Kishima group and its correlatives.

Description of New Species
Family Lituolidae

Genus Haplophragmoides Cushman, 1910
Haplophragmoides kushivoensis Asano, n. sp.
Pl. 1, figs. 8a, b; 9a, b.

Test nearly circular or somewhat ovate, compressed, often distorted, somewhat
umbilicate, periphery subacute; chambers indistinct, 6 or 7 in last whorl; sutures indistinct,
somewhat depressed; wall medium to coarse-textured; aperture indistinct.

Diameter up to 1.2 mm.

Holotype (figs. 9a, b.): IGPS Cat. no. 77252. From 530 m depth of the boring core at Pon-
muri-sawa, Ombetsu-mura, Shiranuka-gun, Hokkaido; Omagari formation, Eocene.
Remarks: This new species is apparently similar to Trochammina asagaiensis Asano in the
coarsely arenaceous texture of wall, but is distinguished from it by the involute test which
is composed of fewer chambers.

Occurrence: Restricted to the Omagari formation of Shiranuka and Tokachi-gun, East
Hokkaido. A very similar form is found in the Wakkanabe formation of Yubari coal-filed,
Central Hokkaido.

Family Miliolidae
Genus Miliolinella Wiesner, 1931
Miliolinella kushiroensis Asano, n. sp.
Pl 1, figs. 1a, b.

Test subcircular in side veiw, roundly triangular in apertural veiw; chambers
inflated, but angled; sutures distinct, depressed; wall smooth; aperture oval, with a broad
tooth.

Length up to 1 mm.

Holotype: IGPS Cat. no. 77253. From 210 m depth of the boring core at Pon-muri-sawa,
Ombetsu-mura, Shiranuka-gun, Hokkaido; Charo formation, Eocene.

Remarks: This new species differs from Mziliolinella circularis (Bornemann) in having a
more angular test, in apertural view.

Occurvence: Restricted to the Charo formation of the Kushiro coal-field, East Hokkaido.

Family Nodosariidae
Genus Rectoglandulina Loeblich and Tappan, 1955
Rectoglandulina charoensis Asano, n. sp.
Pl 1, figs. 2a, b,

Test ovate in outline, widest slightly above midline, base pointed, but not acute,
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apertural end broadly rounded, chambers rectilinear, strongly overlapping, final chamber
occupying two-thirds length of test; wall smooth; aperture terminal, radiate.

Length up to 1.5 mm.

Holotype: 1GPS Cat. no. 77254. From 10 m depth of the boring core at Pon-muri-sawa,
Ombetsu-mura, Shiranuka-gun, East Hokkaido. Charo formation, FEocene.
Remarks: This new species differs from Rectoglandulina obesa Loeblich and Tappan in having
a more rounded final chamber and the nearly ovate outline in side view.

Occurrence: Restricted to the Charo formation, Kushiro coal-field, East Hokkaido.

Family Nonionidae
Genus Nonion Montfort, 1808
Nonion omagariense Asano, n. sp.
Pl 1, figs. 5a, b.

Test planispiral, entirely involute, periphery broadly rounded, umbilical region
depressed, often deeply excavated; chambers slightly inflated, 9-10 in last whorl; sutures
strongly limbate, fusing along umbilicus to form slight thickening; wall strongly perforate;
slit-like aperture at base of broad, low apertural face.

Diameter up to 0.8 mm.

Holotype: 1IGPS Cat. no. 77255. From 500 m depth of the boring core at Pon-muri-sawa,
Ombetsu-mura, Shiranuka-gun, East Hokkaido; Omagari formation, Eocene.

Remarks: This new species resembles Nonion pompilioides (Fichtel and Moll), but differs
in having strongly limbate sutures and a more distinctly perforated surface.

Occurrence:. Restricted to the Omagari formation, Kushiro coal-field, East Hokkaido.

Genus Nontonella Cushman, 1926
Nonionella mabutii Asano, n. sp.
Pl 1, figs. 3a, b, c.

Test subtrochoid, oval, periphery broadly rounded; 7 or 8 chambers in last whorl,
rapidly increasing in size as added; sutures depressed, gently curved; last chamber forms
distinct stellate lobe at umbilical end; wall smooth; aperture low, curved.

Length up to 0.7 mm.

Holotype: IGPS Cat. no. 77256. From 100 m depth of the boring core at Pon-muri-sawa,
Ombetsu-mura, Shiranuka-gun, East Hokkaido; Charo formation, Eocene.

Remarks: The present specimens are close to Nowntonella miocenica stella Cushman and
Moyer, but differs in having fewer chambers of which sutures are more curved.
Occurrence: Restricted to the Charo formation, Kushiro coal-field, East Hokkaido.

Genus Elphidium Montfort, 1808
Elphidium mabutii Asano, n. sp.
PL 1, figs. 4a, b; 6a, b.

Test subcircular in side view, periphery bluntly angled, not lobulate, umbilical
region slightly umbonate with a boss of clear shell material; chambers numerous, 13-15 in
adult, not inflated ; sutures gently curved, limbate near umbilical area, septal pores rounded,
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except toward periphery where they become indistinct, wall thick, smooth; aperture usually
indistinct.

Diameter up to 1.2mm

Holotype (figs. 4a, b.): IGPS Cat. no. 77257. From 570 m depth of the boring core at
Pon-muri-sawa, Ombetsu-mura, Shiranuka-gun, East Hokkaido; Omagari formation, Eocene.
Remarks: The present form resembles Elphidium iojimaense Asano and Murata from the
Iojima formation (Oligocene) of the Takashima coal-field, Kyushu, but differs in the fewer
chambers of which sutures are distinctly limbate.

Occurrence: Restricted to the Omagari formation, Kushiro coal-field. Similar specimens
have been found in the Wakkanabe formation (Eocene) of the Yubari coal-field, Central
Hokkaido.

Elphidium ombetsuense Asano, n. sp.
PL 1, figs. 7a, b.

Test nearly involute, periphery somewhat lobulate, broadly rounded; chambers
about 10 in the adult, somewhat inflated; sutures curved, depressed, retral processes round,
scarcely visible near periphery; wall smooth, finely perforate; aperture small pores along the
base of apertural face.

Diameter up to 0.7 mm.

Holotype: IGPS Cat. no. 77258. From 570 m depth of the boring core at Pon-muri-sawa,
Ombetsu-mura, Shiranuka-gun, East Hokkaido. Omagari formation, Eocene.

Remarks: This new species is apparently similar to Elphidium yumotoense Asano from the
Asagai formation (Oligocene) of the Joban coal-field, but differs in having an almost
involute test.

Occurrence: Restricted to the Omagari formation, Kushiro coal-field. A similar form is
found in the Wakkanabe formation, Yubari coal-field, Central Hokkaido.

Explanation of plate 1

Figs. la-c: Miliolinella kushiroensis Asano, n. sp. 210 m depth of the boring core at Pon-muri-sawa,
Ombetsu-mura, Shiranuka-gun, Hokkaido; Charo formation, Eocene.

Figs. 2a, b: Rectoglandulina charoensis Asano, n. sp. 100 m depth of the boring core at Pon-muri-
sawa, Ombetsu-mura, Shiranuka-gun, Hokkaido; Charo formation, Eocene.

Figs. 3a—c: Nomnionella mabutii Asano, n. sp. 100 m depth of the boring core at Pon-muri-sawa
Ombetsu-mura, Shiranuka-gun, Hokkaido; Charo formation, Eocene.

Figs. 4a, b: Llphidium mabutic Asano, n. sp. 570 m depth of the boring core at Pon-muri-sawa,
Obetsu-mura, Shiranuka-gun, Hokkaido; Omagari formation, Eocene.

Figs. 5a, b:  Nownion omagariense Asano, n. sp. 500 m depth of the boring core at Pon-muri-sawa,
Ombetsu-mura, Shiranuka-gun, Hokkaido; Omagari formation, Eocene.

Figs. 6a, b: Elphidium mabutii Asano, n. sp. Wakkanabe-sawa, Yubari City, Central Hokkaido;
Wakkanabe formation, Eocene.

Figs. 7a, b:  Elphidium ombetsuense Asano, n. sp. 570 m depth of the boring core at Pon-muri-sawa,
Ombetsu-mura, Shiranuka-gun, East Hokkaido; Omagari formation, Eocene.

Figs. 8a, b: Haplophragmoides kushivoensis Asano, n. sp. Wakkanabe-sawa, Yubari City, Central
Hokkaido; Wakkanabe formation, Eocene.

Tigs. 9a, b:  Haplophragmoides kushivoensis Asano, n. sp. 530 m depth of the boring core at Pon-muri-
sawa, Ombetsu-muta, Shiranuka-gun, East Hokkaido; Omagari formation, Eocene.

(All figures x 45)
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