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Mega-fossil zonation of the Cretaceous System in Japan and correlation

with the standards in Western Europe

Tatsuro MATSUMOTO**, Thuwo OBATA*** and Hiromichi HIRANO**¥*

Abstract Ammonites and certain other mollusks are useful for the zonation and inter-regional
correlation of the Lower Cretaceous in Japan. The faunas are mostly of Tethyan or Sub-
mediterranean affinity but Boreal elements are occasionally intermingled. - In addition to them
North Pacific elements come into beds of certain ages.

There are ammonite bearing continuous sequences from the Tithonian to Berriasian (or
even to Lower Valanginian?) in southern Kitakami and Abukuma areas on the Pacific side
of Northeast Japan and also in certain places of Southwest Japan. For the precise correlation,
the faunules (Protacanthoceras-Parakilianella-Spiticeras-Thurmanniceras) should be restudied.
The main part of the Valanginian and Lower Hauterivian are free from ammonite and
represented generally by the non-marine beds (Ryoseki Formation etc.) or by an unconformity.
Upper Hauterivian is indicated by the bed with Crioceratites ishiwarai in Kitakami and then
that with Pseudothurmannia hanouraensis in Shikoku. The marine Barremian are well
distributed from Hokkaido to Kyushu, of which the Kimigahama (Choshi), Ishido, Arida,
and Monobe Formations are better studied. The bed with Pulchellia ishidoensis-Barremites
difficile, that with Shasticrioceras nipponicum-Paracrioceras aff. P. elegans and then that with
Heleroceras aff. H. astieri- Barremites stretfostoma in ascending order are approximately corre-
lated with the related zones in the stratotypes of Europe, although palaecontologic descriptions
are utterly needed. The uppermost Barremian and the lowest Aptian seem to be lacking or
represented by non-marine beds and there are unconformities of various grade in many places.
The main part of the Aptian is represented by the Choshi and the Miyako Groups which exhibit
successively the Zones of Australiceras aff. A. gigas-Dufrenoyia aff. D. dufrenoyi-Tropacum
bowerbanki, Epicheloniceras mdrtim‘oides, Parahoplites aff. P. vectense, Hypacanthoplites subcor-
nuerianus and Diadochoceras nodosocostatiforme-Eodouvilleiceras matsumotoi. They are correlated
Wi_th the standard zones in southern England and France. Some of the faunas have been
already monographed and others await descriptions. The Albian faunas have been rather
poorly reported and they do not contain the hoplitid ammonites which are important zonal
indices in the Boreal province of Europe. Douvilleiceras mammillatum from the upper part of
the Miyako Group indicates the upper Lower Albian and another faunule in the Yatsushiro
Formation of Kyushu contains Epileymeriella, Platyknemiceras and Brewericeras, suggesting
upper Lower Albian. .No good indicator of the Middle Albian has been described, although
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there should be some.The Upper Albian is represented better by marine beds in various areas
from Hokkaido to Kyushu. Dipoloceras, Diplasioceras and Adkinsites are found in its lower part
and Mortoniceras (Deivadoceras), M. (Mortoniceras) and certain species of Hamites, Mariella,
Pseudohelicoceras etc. in its upper part, but a further zonal subdivision is difficult.

The Upper Cretaceous is afforded with fairly rich faunas in Hokkaido and other areas in
Japan, of which ammonites of various habitats, inoceramids and certain others are useful for
the zonation and interregional correlation. They include world-wide species, Indo-Pacific,
North Pacific elements and at limited levels several elements of Tethyan affinity. The scheme
of zonation has been presented (e.g., MATSUMOTO, 1977 ; TAKAYANAGI & MATSUMOTO, 1981),
but it is tentative and should be revised as our work proceeds. The zones defined by ammo-
nites of near shore shallow sea facies are useful for the correlation with the standard zones
in western Europe and elsewhere, those defined by ammonites of off-shore facies and certain
inoceramid groups are so for the correlation with the zones in other areas around the North
Pacific or within the Indo-Pacific realm. ' ‘

In the Cenomanian the ascending Zones of Graysonites wooldridgei, Mantelliceras japonicum,
Acanthoceras takahashii- Enomphaloceras wmeridionale-Calycoceras orientale, FEucalycoceras penta-
gonum, Euomphaloceras (Kanabiceras) septemseriatum are well correlated with the international
standards, but there is yet little knowledge on the uppermost part of the Cenomanian, which
has been recently revised in Europe and North America. Similarly the lowest part of the
Turonian is not well defined in our sequences and the Lower Turonian is broadly defined by
the Zone of Mammites costatus (=2 M. nodosoides)-Mytiloides mytiloides and the allied forms.
The revised investigation of the succession of inoceramid species in the Cenomanian is now
in progress, whereas too fine zonal subdivision of the Lower Turonian by Mpytiloides species
does not seem natural. The Middle Turonian in Japan is defined by the Zone of Inoceramus
hobetsensis-Collignoniceras woollgari-Romaniceras spp., which is correlated with the Zone of C.
woollgari in Europe. There is, however, discrepancy how to define the lower limit of the Middle
Turonian between Japan and England-France. Our Upper Turonian is defined by the Zone of
Inoceramus teshioensis-Subprionocyclus neptuni, in which Mytiloides incertus (world-wide species),
Subprionocyclus normalis, Reesidites minimus, Prionocyclus aberrans, Lymanicéms Planulatum,
Baculites undulatus etc. also occur. It is well correlated with the Upper Turonian S. neptuni
Zone in Europe, but further subdivision, if locally done, is generally unnatural. The Coniacian,
which consists of the Zone of Inoceramus uwajimensis below and that of I mihoensis above,
is now improved to have useful subzonal indices for finer international correlation (see Table 1).
The Santonian is divided into the Zone of I (Platyceramus) amakusensis-Texanites collignoni
and that of L (Platyceramus) japonicus. Despite its apparent similarity to I (P.) undulatopli-
catus, I. (P.) japonicus never occur in the Lower Santonian. Further study is needed for the
zonal subdivision by species of the Texanitinae. The zonation of the Campanian is being
improved by the works in progress. For some reasons, however, fine examples of 'Submortom'-
ceras and Delawarella, zonal indices of the Lower Campanian, have not yet been obtained.
Our Maastrichtian has several characteristic species of inoceramid, Pachydiscus, Gaudryceras,
Baculites etc., but the precise correlation with the oversea regions is difficult because of faunal

provincialism.
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HAQHERZ, Jh¥EE»D EEHE ¥ CLBRCb
> THAMHL, £ oMLk - FRiEEFYLG, EYMLEE
ET5 ohdoEfbAohcd, ERERHE oxd
R EGZ B LA 8 7k < 72 \»w. MATSUMOTO
(1978) 13, BADOHEZROER « HEI D\ T O Yk
(FRIRIIZ1976) oM RZ BN DIFFEE CEHRL T
WS IBA - BB L. ZodhT, (bABFEREHOK
HRELTC, BAOHBERY K1, K2+ K6 It 6 X473,
KoY a, b2, ThH12RSMFIEERID12
BT s kil ¥bkK, PZ7F7 YHHE O
K3a PlEiZz e % K3ay, K3ag- -2\ 5 TS
L7z, IBRERSETI DN TkicEsE Bbhvs
BHMED ) 2} (EHZEE1-80THI) &Rl T
OHFIZEMLGECHETS. dbDA. TOEOK
SRILUBEOBERCESSARTHE - C. ZOROVE
DEBICHENEETL T REDDTHS. +OBRIE
Ok, BRERD & X EERBICOWTHILABRF
BHHERAXARER S T TR, N5 OFRA
Bxbant, THRAER: HTABERORBECHT
L EBRECOWTREA - ST 5.

T8MAER

ARIBOTEEE R, JLiEE» S N E T L oK
AT B 2D O DOW TR, /NG - FARAITD),
MaTsuMoTO (1978) It X D iMENRA b,

19814E108, KB AR THARUGEREM O IEH R A
RuEREE ORRI XV EBRRARE L T 58K
Time (BAHEMZES) »EEIh, TofR2E
D EEDTHRAIZS (1982) 3, FTHAEREELL,
FIAERO P RETHORREEHRR L. Th
3wk, HFEE LML C2ENCHZEs
EREL W5, BRI X » TR0 EEN  Z2+40T
N, COBETIREARSKROMEL 5 RWERIC X
T, BALORREEY EELDTHS,

HLTRMEEZROBAIE, HHENORKRDHAH
RN TEFILAREEEL, Thi2iEoRae
WHT2203 X013, SHMEKBEILcEMLAEEL
B EOFEERE — 1y AZDOMIC BT B E OBIICH
TWArEBEEL €, HENSELRA S &5 HFER
EENRTW3E. LhLFRIE T30 Cidkl, SRR
HADERFCO EFOREBRBENEERIN TN,
7O T e BRI N E 0 E S e BEET 5

L3 BHBHbn T3,

RU 772 (Berriasian)

e BIEEE (RIE - KB 5 HHEEEE) & FEBEL
HOMBHE T, ¥a7REWPO EMNCERRETSH
R TPOERBEAZD DN, BHRE L TEEROE
¥cHs ZOFPYEFA biZSATO (1959,1961 a,b),
TAKAHASHI (1973), TAxizawa (1970), #JR(1975)
X O|MES R, NG - AR (1975), g (1982)
MBERCEIHL Tn 525, ZoHOEBINEHC V.

—RRYI 7Y 7YDBDL L THRBRENTWBHT,
W% TE 1S Protacanthodiscus akiyamae (SATO), Para-
kilianella umazawensis SATO, Spiticeras cf. S. (S.)
vinodiger UHLIG, Thurmanniceras isokusense (KOBA-
YASHI & FUKADA) &3 545, F F =7 ¥E FiER
AV R=TFYETHOBOIENDOS OIS Y, IERE
EESHE O T s MER S 5, E Gil) 12
BIKEH (KRR OV 27 R F~EERE T
DT 2 —FDF T2y a ¥ DBUERCWS, Bl
FAIRCIREFELWEAESETL TR, EEALRIRS
BOBETHHS. WM (KZE) olfE T8 Gag
ORBEEZT ANEHPER R A2HEHOGEYOILRE S =
A= S, JCIUERE & HFR) © Beriasella sp. aff.
B. patula SCHMIDT DWW TCHREIBORERNH 5. |
@B BRI OREL R ICRERTLILN D, H#
WA v L5 4 @ Tithonoceras sp. (7 ) IXDF + =7
VE) (MEAOTRERE Bbiiiidbb¥®be, ~
YP¥TP YT b=F Y EHr2 OOFRERRS D, B
FRLD B BT LA,

NS vF =7 (Valanginian)

EFRO—ERY) 7y 7 VeI n TS HIBK ET
B7YEFA PORCAT VF=T YV TEEORETS
BOETHHLUN, BHERAT Y X =T Y RIERT 5
HEAAEARBRPBRBEINTWERY, FILEART
HTHEHATD, ZLOMBRTAZ V¥ =7 YREFH
RRFTCWBN, BoThA—-TI L7 VYOERELED
CHEAER LOCHABOEERECTREIN BT e
2%, BRFHERMNDHERTE S,

PAF+H#EPEARIC s W, MRk E TRy ¥=
TV HBRBENTHBHE B3 EERARLERT 5 A4
AEEREHI TR,

F—5 Uy 7 (Hauterivian)
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HAQ FHHEERTR 7 YEF A4 P REHRLTWSD
1%, FREEPBERETSL0KF THS. dLhiliox
BEE FIh b EET B Crioceratites (C.) ishiwarai (YABE
& SHIMIZU) 3, PERk® C. nolani (KILIAN), C. duvali
(LEVEILLE) » O¥iig%RT T & NEEHELSRIEH S I
TWC, EREh~LRARRINSD.

5, MEBE/IZHON / HEo—ii Pseudo-
thurmannia hanouraensis SHIMIZU % FE1L, PTEEkOEHE
% P anglicostata B3 nC& 7 FEER
EBREBETRAVITZ VR TBANS R 5D (K
HEH1H/XBB). T, P sp. cf. P. hanouraensis \I
YR R oYt iE ¥, Shasticrioceras sp. cf. S.
nipponicum k. [F—EMTET 3 (X - NETFERE)
b, AEOBENHERA—T ) €7 Y EBrbAv
7Y TFIRICE S B EREES B B, [baA#E LT, Al
R T, WO ORBENFRICEEINS T L
BEELV,

XL 27 v (Barremian)

Jb¥gEE SN E T, BAROEZHICE W THERE DS
VIZVYRPKDIESDHTHC &M, TYEFA il
FefEs BIbRR L DBDEND. TR T, BFENE
H o _F TR S TR (successive) IC 7 ¥ € - A
FOEHL T, $kF BV ER), it “HER”
REB), ENEHR), SRR TWEL C0oTER)
T, PE~BEIeMomELE, NBLBELREER
EINDODESH., TOI b, TYEFA T OFLVIEHR
BHRIN DR GERE (OBATA e al, 1976 1984)
o e, e oW ThRHRAREINS. TbE
BaTsHE, AVITZYOTHD LMIBDLN LA,
B B (BB Co Colchidites sp. %) 13, B|AH
5 # @ Costidiscus sp. cf. C. raricostatus D’ORBIGNY
HEHEAZOTRENRS OB &, FTHHERI
nCwikn, ChEd T, FEROILAEFRSCHTIS

THEETCONLIE, BV DLOMENEET 5.

B&RPZBETBRRELD.

FREEO 3 BETRO TELEN B, Pulchellia ishi-
doensis YABE & SHIMizZU, Barremites (Barremites)
difficilis (D’ORBIGNY) & X d¥c Simbirskites kochibei
YABE & SHIMIZU %FE9 %, R TR/c S. kochibei
2RO, M PR A VL F Y FRERT, L L
OBATA et al. (1984) TR D 3FLXHEEREL, £ —
FYEPY BB AVITZYTChE? & LT
5. chid, ZolorThinwszen, LR

1985—3

Hims (Loc. SA-621 E I 30m D) OHED TR
2B 10m Ao B ERIKEM LA AT 5 23,
ZRED MRS DO TULAEEEM L W REE S HET
ERVEWIRETHS. k. BRRO 1#A (Loc.
SA-101) % B & Simbirskites sp. HEHL THD, T
OB FEORZOLAEN (Loc. SA-621) 2 i3#
25km FE T b, EHEO L TERRPRE TR, #o
T, AEBOTROBRIIMECH 5. Simbirskites 13
PR K V7 VX OB T ¥ £ F 4 }C, EED Spe-
eton Clay i3, S. kochibei (%&%% - 75k® holotype
% OBATA & MATSUKAWA REIRL T, TOLE
BARFGRIeD, LnERLES ¥ CTELZOFEHLER
L7) w¥EPo S. speetonensis (YOUNG & BIRD) (%
RawsoN (1971) @k 4 —7 I €7 v ko 4 ¥ orh
DB TRICBEMNLN TS, Pulchellia % Barremites 3
HHECH 525 1Cid, 7F AROERELCADED LAV
Y7V TR E LD, TRICHICBEL fo/NE CRBRE
Simbirskites 1T, BB YR NWELED, Z&ILA
OFREH:, ERAERAYHEXCRT 2 FELHEN LB
FBELUREEED (?7) v kR T&S, KvFw
O Simbirskites TH—7 Y €7 ¥ L L TWB IS
BERZTF2AROAVI 7 Y IREERRE WS X5 7%
i, BROToARRER» LEL ORBAKEE
5. wFhiee X, dok InEkrE T LAFET
b5,

RFOETIEBELLT, ¥ 2 FBIVCRKIRENE
Crioceratites (Emericiceras) emerici (LEVEILLE),
Barremites (B.) difficilis % ETHBEIAVIFP VT
Hchoss, LEEORED P. ishidoensis ¥k O L TFE
REEZCID2LN, COBTVEBOLER I
Pulchellia sp., Holcodiscus sp., ‘‘Olcostephanus (s.l1.)
sp” LLdHORBD, ThbdOENEL OLEHED
BRERFREIEND.

AEEomiE%E (Loc. SA-200) 251 Shasticrio-
ceras aff. S. patricki MURPHY ®EEL, H UV T 3=
T7OHDEOXHARBET B, TNV ITYTE
OB Lo TN, EREDLRD D TRiND
30, BREO LM (Au) ¢ Shasticrioceras nipponi-
cum MATSUMOTO Iz C Paracrioceras aff. P.
elegans (KOENEN) QEHIRESNTED, BHRIF
Ay (EXRVFZVR) ORERT, AVvI7YToL
e INTW5SE., Au iR Anahamulinag cf. A.
subcylindrica (D’ORBIGNY), Pseudohaploceras japoni-
cum OBATA & MATSUKAWA 7 X &EET B, S nip-
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ponicum I AV I T VO LHTHBH .

AEED FarfEte (Loc. SA-203, 307) ki, P
japonicum, Barremites aff. B.(B.)strettostoma(UHLIG),
Heteroceras aff. H. (H.) astieri D’ORBIGNY, Heminau-
tilus cf. H. lallievianus (D’ORBIGNY) #FEL, A~V 3
7 v ERciEe bhc\nwg, H. (H) astieri 37 9 ¥
2 TR EO 4 AR O L b 2 BEO# O RERE T
b5, FHERLE (AD Kb hicbTE 2/AHE
NHB.

HER MO BRI DWW T3, BERA « NERRAR
DTRAFEECESE, BANHAL INTHS 23,
Hdib, 1984), 7Y €74 I OEBBKREEOT, T
TTREL S, LEOERTOAY L7 YADL
FHEXRTHERCHO BRSNS 50 THRERD Y,
SO ERYHZT 5.

7 7F 7 (Aptian)

BEhEE (HEH - EHEBE JEH S, 1968 ; OBATA,
19672k ke HIiE R & ShFER (R - EYRE
UNE B, 1975; OBATA ef al., 1982) OBEEHED
g7 vEF 4 FEFERLTED, LrdTFEROE
BAFBRC X SHFANT 2 2 LN - AR Q977)
PR S (1982) THRCBiV . K3a2 235 K3ab ¢
4FEHNTES. THRAE-BRT7 +—F R EDPET
bb, BETRFA, SkFCTHELREL OXERER
INTWHHTHOEBRNCERTES. 7YEF1 +O
TEIRN S IR T 5 L RFEIN S,

KASE (1984) X, AFPTEBHEERER EH4E131E
ML, Thb0l b8TRIEIELTERL OO D
ThD. WHFEHERLHLE Lk 7 S+ 7Y T
WZNVET VY NLEROBEE, —RICEn b OEER
MizEL, skFoE /7 ER, hohaEBOb O LIt
BURNVTET F 2R, BHI—a v M, L7 2D
HPER, A%y aBRORBEROBIE & BT
Lind, BBRWEROLECIFILCBAL LR
T, ABRORBIEINS.

COERNOEEL HRLAND I NE IS5 WiEH
5595 BRI DO b 5. B2, JbiEEILEs
O TERERERMEE» b RE S i Parahoplites col-
ossus MATSUMOTO, 1984 |2, ML U ZEERTH B NE
HTOHBMED P sp. aff. P. vectensis CASEY (3kig

#H b, EHoOZ 777 HodhiD P nut-
Sieldensis i & OXFLATRET 5. FHEKTO EEo 4R
~ F¥® Hypacanthoplites jacobi #: (I ) &

Diadochoceras nodosocostatum # (44) xHIhs
H. subcornuerianus ¥, D. nodosocostatiforme—Eodou-
villeiceras matsumotoi #:3, BEZT T, IRA,
ME (7)) Il ERERCEG+HH) (MATSU-
MOTO & TAMURA, 1982) Ic\W/r b Eh BHIR .
i HE, WMNORERD b0 d FEMCHHICFIH &
NTWBH, ARIEBCHE « B L CEESRIcEH
LTS R&TH5.

2HNSE T, 7757 Y Mo TRE (EEToD
< b 2HHE) BHBERRI TChBd, $-THT7VE
74 P EEERVHIETREIN TS, MATSUMOTO
(1978) 2% K8al & L7zDIZ T DA THS.

7 ET7 v (Albian)

PR Z OIS 0 L <RI NAHBO 7 v e 7P v i’
FERCHN L BRI TNB DL, BHEADEERIZ
BRFNCHS0 EOBEREDLS. Fhicinz <, -
OB ARSI EL LT Hoplitidae p%fES
R & LT bR T 5 0leid L, HAyHER
M R7s 5 BARCREARNIFAA CEHL 2. dLkATE
HREETOBRE B2, ThE dE—ThnE\n> ik
BB Y, ERSHcRERS 5.

RN 2RO CHAOEMX O 7 V7 v Ot
ABERINTRVD R, WIEhb—FHT, LB
ZHBCK S L TRIELEREIREZ B T » &
W EROME I N EEEE, T - g - _Liics
DTRRLEDORDS (Hlz1E MATSUMOTO, 1978
® K6by, K6by, K6bg) 2%, Z@hThifd L CniciE
(Adkinsites aff. A. belknapi (MARCON), Dipoloceras
aff. D. fredericksburgense(ScoTT), D. (Diplasioceras)
tosaense MATSUMOTO & HIRATA 75 &) Wi hdF
Ricsid 57 v e 7 v E#BAS Dipoloceras cristutum
PEEEEIN: (KREF—HXBR) ko, Fre
7Y ERMOBETHE NI T 2iKisd, ZFVET YHED
HMUBRILNERZ NS, ERTRINCWEWN, B

* Pseudoleymeriella BOBRBIY » X OFTHHEER Haida @i
DHE Ehe P. haidaguensis (WHITEAVES) Thb. =hic
2T, H.G. OWEN 1%, MBEMCELOETETHAY a7
VO Yakoun E2HY, FEOREEANREL W R ERARD
5z k, 0% Haida Ban P. hidaquensis 3B SR TN
Z b, I 2 58D Tmetoceras CE WS D THD L DR
BEALTWS (19834E10820H, 2RV~ —F VHBRATORSR
XC19844E T H26 A A#ME). 7L, oM owTit J.A. JELE-
TZKY PRLEHLRBEELCWS LR~k £2C J.A. JE-
LETZKY WH\W&bR&icd b, P. haidaguensis OEREARD
M&HuL Trochleiceras wii<, WML Twmetoceras Fix4<
Figh, TMAY s V7V EQMEERE L CASEY (1962) 118
DT, ®ETIFTVRLERETALET v Trochleiceratidae
CETHEL7 WIEDMANN (1966) BELWEWS =L Thot
(19844£ 9 A20H AHFAME). T
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@ Orbitolina #HE® ¥ 7 & CICHEF@ds 5 @ Pseudo-
leymeriella* hataii OBATA, P. hiranamensis OBATA

1973) |3—pEd ¢t Valdedorsella cf. V. akuschaensis

(ANTHULA), V. cf. V. getulina (COQUAND), Hul-
enites sp. LS, 2 EHIII S i Douvilleiceras
mammillatum OEHBEGENCS - T, TH7VE
7Y OEHBERL TS, Orbitolina HiZkEAE L &
RU ToH#T 5 ((EHIE2, 1968).

TDLBK, BEAQZNVNET Y OEHKELXS & iz
D7 vEF4 + OMRBHIRERE L be, 4BOWE
ICEDFHBEZN,

E#®BEER

EMER LN EPHERE 2/ <=7 Y b
2PV EFFPYETOTRTOBOEENRA B R T
5. eIkl TR, b EEREEER S X O RN E R
L0, BHTHERVEGENCEFEYB> TR TE 5.
¥ e ME QYRR CILEFER AN AR b ES, €/
22T YNDBAYARST VETEENCOE TS &8
ML, EEDLE - B - RLRORREE S S
B, AVR=TYRDBI AN EF T Vb b S
DWTOBEARRRDGNRD 2255, DT, b
DRIFEORBICE SN TIERADT 5.

+/2=7 v (Cenomanian)
PEERERTT CRESh s IEED Y ) = =T ¥

1985—3

3, REIME R EEE UtholiEy b BERICAR, 7
vEF 4 Mk BLEFRRABRTRbh NS, Toth
@ Acanthoceratidae QFEREORKBIIERIX, FER-LIL
K (FEF2HY T 3 v=7) OENLBRICHS
L, {bAE Vv ol t& 5 (MATSUMOTO, 1975,
p. 156—160). -

A7 RTARFT 2y aVLOWTHREFAMR
BEDBNODHS. CORRE, BPHADS A S » 27
¥ g YO1D&E 25 RERHG CE S (MATSUMOTO
& Nobpa, #fEh), D% KA4SE (HIRANO et al., ¥l
qO, N (BEfRZ, ) THHELIRTEY, £0
HEMZIRE IRA L L ofFAMEE cEBOFET
b5,

e, BEINAILTE O KRB BB T ) <=7
YOT7VEFA VLA B (Graysonites wooldridgei
YoUuNG %&%) BH ShTnsb (MATSUMOTO &
INoMa, 1975 ; INOMA, 1980) %3, ZFWNEF Y « ¥/ <
=7 Y OERRABCEBEFNC kSR HLEmRd 5. L
NofFmHEREF D ZOMBECEROD 2 B RS 5,

/) 22T Ve ENOF a—n=7 Y OERE, 7
Y& F 4 VT3 Kanabiceras septemseriatum )
Mammites costatus 2 QIER, 4/ €35 4281k
Mpytiloides sp. % & I aff. saxonicus—M. labiatus # @
BREINTE e, WK - P8 (KHE) »¥EALTY
555Kk, PRERCILK CHEERCO Shtske Bt s
MmAaARIN, Thicfk- CERBMAED ETFoth

Table 1. A revised scheme of zonation for the Upper Turonian and Coniacian in Hokkaido.

Overlying Inoceramus (Platyceramus) amakusensis Texanites collignoni
&1 Inoceramus mihoensis- Paratexanites orientalis
o
= I. (Platyceramus) yubarensis Sornayceras proteus
=
< . . . .
H ] I. (I.) wajimensis Barroisiceras onilahyense
=
= I (1) (dominant) Forresteria
2z .. o : ’ A Pri . ._
g . wajimensis I rotundatus (Forresteria) rionocycloceras wrighti
%) ’ alluaudi F. (Reesideoceras)
= petrocoriensis
I. (Inoceramus) : I, (I.) tenuistriatus- Subpriono- : Reesidites minimus-
UPPER teshioensis- | I. (I.) sp. aff. eyelus 1\ Prionocyclus aberrans-
-TURONIAN Mytiloides : I. (I.) inequivalvis neptuni y Lymaniceras planulatum
incertus ! !
Underlying I. (Inoceramus) hobetsensis- Collignoniceras woollgari
Mytiloides teraokai (with C. woollgari bakeri)

N.B. Species linked with hyphen (—) are contemporary, occurring in the same zone.

After MAaTsuMoOTO (1984).
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Table 2. Comparison of the Turonian ammonite faunas by the quotient of similarity of SGRENSEN.

Japan Madagascar Nigeria ~ England Touraine Seirgipe
Japan(35gen./6uUspp. ) # 9 0 y 5 2
Madagascar(30/u48) 43 % 0 3 15 8
Nigeria(22/54) 21 35 % 2 3 5
England(17/29) 31 30 26 % 8 23
Touraine(10/20) 18 30 38 Ly * 8
Sergipe(23/31) 31 45 58 u5 ' 36

Right upper : Speicfic level. Left lower : Generic level. Quotient of similarity=2C/(a+b), C:

Number of common taxa between two faunas, a & b: Number of taxa in each fauna. Faunal
lists adapted from MaTsuMoTO (1978) for Japan, COLLIGNON (1965, 1977) for Madagascar,
REYMENT (1955) for Nigeria, RAWSON et al. (1978) and WRIGHT & KENNEDY (1981) for
England, HaNcoCK, KENNEDY & WRIGHT (1977) for Touraine and BENGTSON (1983) for

Sergipe, Brazil.

BENFELIADLN, *OBROFYEFA4 L «+ T &
—F ORHREECEHRFINL., TRCRASRBETO
74 —FDEBRIZ, BHEADO OO TR ELEL S AH
T, SBROMELNBETHS.

F 2 —RA =72 (Turonian)

Fa—ua=F vid, hEPRRER LR X LBIRE
BETHCREIN, ERILRBEYMLE 2 S E T
3. B BT o —u=7 Y RERTRERES, BE/LE
(hard ground) 7 &ic X 0 @GR RZEL TH B QKT
LT, thifits XX EIPIERBH TR LD LSk T & ik
, TWPYEFL L, A/ TLRA - H TRy gV
BERLIZLMTED, Fa—n=FYhdba=FyFPY
g TRWBRHCEENEADEBET S MR D 12T
b2 ILEEITE - HARHK T, FDE - kS (1984,
52l Xy, ZYEFAL, 41/ 2TL2, ¥
Heltkds X CEAEFLRIC L BEL WA & st
Ths.

oL MaTtsumoTo (1984) 1%, /Mg - — F (1977),
ZEk-EH (1983) offghcHRoFBg YN, L
WF o= rea=7v7vOltaEr RT L &
(Table 1), EIF o —m=7 YILDOWTIE, X 5IckEE

POEREAMRRZE (RAR) KIDEHIRTWS.,

Fa—ua=7 L, IGCP-Project No. 58 (MCE) %
X DEFEHRANCCOBER, BMBESEL SHAXD
RO 1oCH%. £ T, HELOLZOBKERET
5O TR, thoSEHOHEME~ADSEE Tl
Bl L CHAORBEY v EF 1 b BB OMEME L1
7 HETRY. Table 2 1T, 2L WL INLHIRO

56 YHERT. TOMRCIBEL, AHOF a—1n
=7 YEDT VY EFA EBREOVRVTRSH
AANDOENRCESBEUERIE . 7Y/ a-- )&
& U TSI I3 —iE & O3 - {ARE T OBRIBETER(44)
REETHE, BRLTSH 20V OEPEDOHES (43
REBEECETS. Mh, EXHMThs75 v A0 vV
—XHHFOFNERZEDEN. WHEEEABEV VO
B2 RS BERECTH%. KZL, TOXD
B CEREREE DRV OIR, BAO EAERD
FYEFA FEET L ORI OHRBHEOS Y K
U<, B LC—RELEEARLERECEAT
WHZLTHS. e ziE, BRAOESSVWREDY X
P, —RCHAENLEBLTETI O BT
i, BNOBMIE L OBRIEREL kb T BRI R
5. QY5 edbdHoT, HRAOFZVEFM ML L
BOMIBCEBROSEHTERLTH I LR, BAKX
DR PINTE (e.g, MATSUMOTO, 1977, p. 64,
fig. 1; TAKAYANAGI & MATsuMOTO, 1981, p. 126,
fig. 1). %/, BPEE UCOBEMEREL T, W
ERiEEEASNIERORER T, B OkKT, &
/) <=7 YPBCTREROLBERLIBGENINE
TOBRATCREINTNEZ LEREZEOEROLBY T
b5,

a=7 &7 (Coniacian)

=7y P Y RILHEEE TR —R EEBEER T T
REQ, GER 2 (LEEK S TH - 7. MATSUMOTO (1984
i, BLACZSHBOFBECESNT, 1 /2742
B7vEF MEHRCERTP2=7 7 v(Kbal) &
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ENTEAIBAERARL LT 2 HBHICHT 2(Table 1).
ZORER, [HME X KENNEDY (in press; FAZ « SEEF, A
ik, Table 9) KXV RENTWETI TV ROT %7
—XEHOTNRE ARk IC 3 ROBMEEIh, »of—
Bk LCEREC X DBk TES X3 k-
z.

Y2 b =7 (Santonian)

FY =7 Vi, EE TR ERIEEER L TRE
IND. ZTORERMCDHARZHMICHY, MATSUMOTO
(1977, 1978) TiRILBEEELSCIIAN, WEE, Sutic
e TIMXOFEAEPRINTWS, ZHTORED
7vEF4 MUEBFOERE, EE oMY IR
LTk, —PCRM /2T L62QVYF L OB TH
CLWERAREL 0B flziE, bkt o A%
JE#E R L L0 HUE &L vwbils IMAEER oW T
Z, RO &5 REBEN EAER T REFNASENI R
. bbb, Nk Z kg (1983) i3, AXBE
OEHAB» LRERBREINTWZTYEF 1 F 4D
Ne, IHIIOBEXME, Fhboricid, Texanites
sp. aff. T. (T.) texanus (ROEMER), T. ([Plesiotexani-
tes) pacificus MATSUMOTO, T. (P.) cf. T. kawasakii
(KAWADA), Texanites sp., Protexanites (Anatexa-
nites) cf. P. nomii (YABE & SHIMIZU) 735 %. Zhbd
OEEREENZ D TIIH 52, LRESD WL
B T. (P) pacificus, T. (P.) kawasakii, P. (A.)
nomii O 3EIMADOREL 7 YEF 1 L kB34
ZoPPLAmBENS (MATSUMOTO i# MATSUMOTO
& HARAGUCHI, 1978), Z EA Qs Inocera-
mus amakusensis Q. FigL I japonicus %Q)‘Fg{jg
BEDLNTVEHR, BEOESE, L japonicus s
B2 D THU B TW5 T, Texanitinae FEEL O
EROLERRRIRER NS, his v =7 vk
WTHDAREENE W LB I k.

Eie, T. (P) pacificus 352 ILHEE O TR~L7
B ROEEIMIR X b, T.(P.) kawasakii |3 FIEEHIR D
ECIIN O REHIE B SEL, P (A) nomii 134k
BEOKRYER, R, 7vrAHBmnrbERTS.
DEIK, AHRTRFEL Uil ST 5 Ema i
T5. EIEOSIE 2\ 5 HEH PO FEEIC Texa-
nitinae OZEHEET S T LiF, EHIIEOHERMEREL
T 5 BERRICED TGEWEEREME &, Texanitinae &
B AERBREL BNMER TRV L ERTTES5 2B

Nz,

19856—3

AR OEAK 0km O FERIEGCIET S LR
HERICOWTIE, BEiilEEs (1984) oWfEsd 3.
Fhckse, TTORABHOGEHRLEZYEFA b
BL C, REREChr2FEMA L BT RERD -7
2, AEORE TR LHERS X CBIERDKRE L 5
CIBHTAEL D, (LAOREOBRT LM CoOER
KOBEMELZEZ bR, FEARRIBTEINE. BA
(1978) O\ 5 RFEfE TP 2 & M1 2 D4 L 721k
AER7YEF 4 658, “KEISE, SLH4FE, ¥4
2FT, ZO5bEARIEREN DL, Protexanites
(Anatexanites) fukazawai (YABE & SHIMIZU), Tex-
anites amakusensis. (YABE) & Inoceramus sp. cf. L
orientalis nagaoi MATSUMOTO & UEDA TH 5. Rl
BTEED F#HrbEHRL & P. (A) fukazawai i3 LM
OIEHERE IMdBPE I VLA, BEINKEN
b O ILEE O MR Lo LipiREER Uy4@Es b
LB E I N, I amakusensis & 5 1 japonicus
B FRIChg CERL, ¥ =7 vorhirRT.
NIRRT NBERLK T. amakusensis 3. o3k
NOIERERE» DREINETHEH, RETOIE
Pl BRI R 2D, BOV Y Fidbho T
. o T, BARMBICE W TARER P. (A) fuka
zawai YLD o3 TROBEIVEHRL - L RMLERE
FELEELHEETHS.
ERYEOEEOTENK, JL#pdt BiLHRIEL &
CRDLNZDTHSHD. b, Texanitinae FFEOE
PR EPEREE S, LEE» bRILEARERT
R H ROl THERE T3 2 b, FBERTHEZ
BRIL T nEENOB L 54 v t =7 v O{LA%
RO EHRETOL 2 e b, BERZBEONHAD -
LAEHEC T B L RS D. _
FYP 2T VEA T LAATRE2ERHNEIN TS
D, RO & 5 CERNCRERTH S, HERNOD
ERBOER BIZEFAY) O4 7 2T L 2EEDHE
BN RRERS S, 7YEFAPTRAZE
Texanitinae O & DIHHDENWELH %5, MATSU-
MOTO(in MATSUMOTO & HARAGUCHI, 1978) 3z
Likkik, MR PzE7++ 2, <& H2hn, H
A) MTEEORBFHAHREEZATL S TR,
SHHICE S SACEBEAERPIKETHS. IDKRA
- SEE (R BBk S, BERREEMO Y b
=7 VERERBETCED T VEFI 4 PESELINRT
Wi E W SRERE 5.

BEEATOY Y =7 YORHIT X TEBH, 0
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Table 3. A revised scheme of zonation for the Campanian of the Japanese Province.
(MATSUMOTO et al., 1981 ; MATSUMOTO & MIYAUCHI, 1984 ; MoROZUMI, 1985 in press)

Overlying: Zone of Inoceramus shikotanensis-Neodesmoceras japonicum

(4c) Subzone of Pachydiscus awajiensis
4 (u4b) Subzone of Prquvitoceras sigmoidale

(4a) Subzone of Didymoceras awajiense

Upper

Campanian

3 Zone of Metaplacenticeras subtilistriatum
(3¢) Subzone of Didymoceras n. sp.
(3b) Subzone of Hoplitoplacenticeras fugen
(prolific part of M. subtilistriatum Z.)
(3a) Subzone of Schlueterella kawadati.

(2a) Unnamed lower part

wlm e 2 BT D
Underlying: Zone of Inoceramus japonicus -

2 Zone of Sphenoceramus schmidti-Canadoceras kossmati

(2b) Subzone of Canadoceras mysticum

1 Zone of Sphenoceramus orientalis-Anapachydiscus naumanni

- e e e e e e e e e me G e e e v - -

* Stage boundary unsettled. Boundary between zones 3 and 4 is tentative (see text).

e AL, S WEAETORERTR S it R
BIERS D, 4HROMERCLDEHL Coupkddi
B7g,

Hvii=7 v (Campanian)
HYR=TF VDWW TIE, MATSUMOTO (in MATSU-
MOTO & MIYAUCHI, 1984), MorozUMI (1985 in press)

ORFER LD, EFRINEDBFORELINABENRTVS,

HICERRIOEREND - 2O T, TOBEHRELBNTS
&, BACTHEKERCH Y R=7v& t . Flc241
5OWREYTHB (Table 3), EEHY A=F YIIEB
€253, FOTEIE Metaplacenticeras subtilistyi-
atum HFTREIN, TOFEBRELFEHINL,

Rk - TR BIRERE) COPREFRRDLNS.

LAY R=7 v B TRER (M~ %EK o
BRHC X 0 I B4 HHERED DI, T bUHERE
DD (Baculites kotdm'i, Didymoceras n. sp.), (2)
Didymoceras awajiense, (3) Pravitoceras sigmoidale,
(4) Pachydiscus awajiensis B-TkH5. 4) BH Y =7

VE I A Y e F T VETHAOEBERI,
ABEHT NS 23 B, Baculites inoynatus MEEK
OFETEC X D —J5 B A~ILKERIRE LT A v A=
P YAz, i @ th T Hoplitoplacenticeras 73
Metaplacenticeras subtilistriatum ¥thyc B3 5 B
(MATSUMOTO, 1982a, b) 3, FHHPEERD _HEEH v
A=7F Y Fio Hoplitoplacenticeras marroti 213,
INBTEETHETD, Lo LMo LR 4 EESTERO
D. polyplocum # (I53) WiRiEIan 523, Lo
O W@ %ED D. polyplocum #T, K—7¥ FT
REEIND X5z D D. polyplocum #Hd kw2 #
HoNRE () W I T s C L LB, HLUILBEELF
AEROCD D, BERERE Zvnrine,

T¥A v RA=TF ViL. ¥ H Sphenoceramus sch-
midti, S. orientalis, S. sachalinensis 7w ¥ DA ) &
LAZADERIK LY 2BNCEETEB L, Thidd,)
Y, HEF v A, KREERCOBYTES. 0
@ S. orientalis ¥, S. schmidti #3 & 5 XY Tl
PHCRBISh 32, BEHTH- T, HRICL->Tid%
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DEBYCBPE RO DD LS5 THS. Thichk
AT Y EF A+ Canadoceras kossmati, Baculites chi-
coensis g & D BHERERILAEEMK I KL AT 5 b
OBZVA, FERKE OIBREIIFEA L, G- T
DAY R=7F v OEBERICIRERS 5. WEOLA
IS C Bevahites sp. aff. B. lapparenti COLLIGNON
(MATSUMOTO & OBATA, 1963) 235 hizdIchn
. BOERGEARRLH D Delawarella ;3EH XN, A%
D52 (Texanitinae % Placenticeratidae DUETE)
CHELEZ5 D Th%. JKTi3 B. chicoensis i
Submortoniceras HUEIGICEL, H v =7 Y FHOD
RECHET - T3,

A MY EF7 v (Maastrichtian)*

HEADv2 ) bF7 Y IEonTit 2 RAE (K6bl,
K6b2) 23fTbhTnaas, B8 5% & MHERS 5.
T, HBOREBRI (o TBE) MR X2
ROBRRZ IS ERAHGORBNHKE LT,
A. db¥EERER - ER (H~ 1) #K, B. i
MO WEHIFEHMK, C. WEHK, D. BE~HI%K
WX, E. MRL~REKE, F. JUNE, G. [5
THBH B8, TNENOHELVER « SIS EA
D, o TLADERPENBICOERE 3. LOhn
5, ERRZ®, EEthcEdRERE  BE L,
P OR MR E CHR A Bk 2 BUCRE LT, BA
KEUTOREELXREL TV RET, Thiz4kolt
HTH5.

CTicl, 4HEOMARRICE SE LA R ER
LZHD, BbhBERZ8EL kL.

A HHEE B EARK CRERKEHROF
BEIDZY v ERDEHEOBARS D, BEEMIL
ABETFEHRT%. MATSUMOTO (1942, p.245) OfE
BFRAI L 5 TR,

e REEA

Wd~1Ve (_EIR) : Neodesmoceras gracile-Gaudry-
ceras venustum-Sphenoceramus

hetonaianus
We (FEED) : FRECARIEE. BERECZKAL

OBXETS.

IVb : Neodesmoceras japonicum-Patagiosites com-
pressus-Damesites hetonaiensis, Hauericeras

* OB, rE_ﬁ%@@%ﬁﬁm@@?bﬁ%él (REKHEDE, 1984.
5.21-22) ® “#% ;Maastrichtian biostratigraphy—E st b
LOTE” OFMC L 5.

1985—3

rembda-Nostoceras  hetonaiense-I, (Endoco-
stea) shikotanensis

WVa : Balss ©, —HICEPMLA B L REE % B
T35, I Pachydiscus excelsus MA-
TSUMOTO #*pEEL, H -« FEICiE S. schmidti
DHEEERD 5.

W~1Va : S. orientalis 7+ ¥ % BET5.

LiED5 B, M~IVa & IVa #3F1EH ¥ R=7 VT,
Wb~IVd 2322}y L FT7 ¥V Ths. hEhkDVEEDR
WP YEFAL, 4T AAREL, B - BRE
DOER (TAKAHASHL 1964) & 528, a{LAEERE
AR S & e BAMILOERCZ L WORRETE S,

B. BERIIROEMBEFENE RESSEML,
BU T LA X DAL RT

(6) Palaeocene microfossils

(5) Pachydiscus flexuosus-Neodesmoceras gracile-
Gaudryceras cf. hamanakense-Sphenoceramus
hetonaianus- “‘1.” awajiensis

(4) I(Endocostea) shikotanensis-+poorly preserv-
ed ammonites

(3) Baculites rex (isolated) (Metaplacenticeras
HFFER) ,

(2) Sphenoceramus schmidti-Canadoceras kossmati

(1) Sph. orientalis-Anapachydiscus naumanni

ELARERSERREL, RILAEF OMECHTE
Ths (AAEH, 1981; ZH, 1984), JEiHOEILS
HTCOR(MRB Y, TORMAKIZL (1980) OBEFIZH
BREBKRETH S, LToEN, H#is Gaudryce-
ras tombetsense MATSUMOTO, 1985 RIIHDO A / ¢
TLASHOPIRELETS. WERwAL Y eFT7 vV
ST 5.

C. AR AvA=7vi3I<{HEL, Ok
R JeFT YR B, BFERTETLERIN
BTUbN, HIEREWEE (BIL, 1966 © Hy)
& Pachydiscus hidakaensis MATSUMOTO & KANIE
(MATSUMOTO et al., 1979 BfR) % FEL, BHMO»5
BTEUOLORA ATz VICETS (LEWY FLE) &
Wi, 40L& HENOMMIBRICRER T, OB
BIIZL 05D,

D. BE~JIBHMXOREREE » v =7 Y2bh
P E COEBBFLEETE, RLADERBE DN
T35, FaLbANASET SR, OB
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HTHrOBHO—EIEs — s 4 MET, 27 VIS
Y ELHEEHECHEOEND 5. FICEFR - RPN
B (1978) OFT S NHERD D, File—cd
ﬂmﬁ,ERMEDEﬂéﬁb HTORBEBHTWS
LEH, ABRERR). EE_LE, MAaTsuMoTO & YOSHI-
IM(ww)®E$i¢®£?%%wfmT
N 5: Palaeocene foraminifera & silicoflagellata
N4: {_}; « ¥ : no useful mega-fossil.
F¥R : Gaudryceras hamanakense-Pachy-
 discus flexuosus-Neodesmoceras gra-
cile-Anagaudryceras matsumoto:
N 3 : Anagaudryceras matsumotoi-Zelandites
varuna
N2 (M#gxEws)

discus

: Inoc. kusiroensis-Pachy-

N 1: Inoc. (Endocostea) cf. shikotanensis

------ stage boundary somewhere within N1 «.oeevee
useful mega-fossil not yet found

NO: Sphenoceramus schmidti .

E3Bic, BHIKEHeTh - & KBLEZERTR
., ERFEEMR 2 ) e FT7VvO—BENLARE F
(reference biostratigraphic sequence) #1i.T% L TH
BT 4 —WVFEEZSD.

E. RE~fmRLURoMREE MRUKROMRER
EETFYEFr4 Mz MATSUMOTO & MOROZUMI (1980)
1, WEEOIZ MorozuMI (1985) i@ X, BFEOE
BdehdbrelBR<bhTns, ZKHHT + —Fk2onT
12 ICHIKAWA & MAEDA (1958 a, b, 1963) BRI
BL T, TORBREFIN TS, RECIREEO N
Y R=7F v DA Nostoceras hetonaiense S35 1,
I (E) shikotanensis HFEL, w2} Y LF7 VESRE
BM, IhEWBEAE CRBEHOILEEIC Pachy-
discus aff. P. subcompressus-Gaudryceras izumiensis-
Anagaudryceras matsumotoi-Zelandites cf. varuna O
M LOENRS B, Thici, “Inoc.” awajiensis p3
5. TnEFROTRE2{LAR L ORI AW T
b5,
© (2) Zone of Pachydiscus aff. P. flexuosus-Neo-

desmoceras gracile
(1) Zone of Pachydiscus kobayashii-Baculites
regina

IRBIRMESI T VEF A P BCHEHIIL D DB NS
ShdH Db (MATSUMOTO & MOROZUMI, 1980 RJR).

4/ %7 L2200, belbiicdbdoT, T

NHRMAE - BRCETSHOTHS.

F. EWEH IREER(RETE~EE) Hv=
PY~NT 2 ) EFTYOHBETH S, MK eEE
B B - HEREMEA R L, TASHIRO ef al. (1980) 3@
PP R LABRAERNL Tnd, ZKRET +—7
12, TAsHIRO (1976) ©®/ 7 F 7z, EEHXC
Y 2P EETOBERSS. £EFHO YL THRT
T x—FDENEDON, TRERHLCETSEL /2T L
2, PYEFA L OERENLZ S LIEEBRARSIGE O
SHHSTRETH 5. B EMOKW AR Y =7 Y E2RR
T35E55Bb0bHBDT, 22 TheALILFTY
B DR » ZBEIWRINTVSH LY, T B EL
Ty, W OHOBAOEKRAICONWT, FHH - HRK X
D74 v¥ay b Ty 7Bk 3ERERRSBNT
W5, ¥, TYEFA PRA I T LRI ERERDN
AMECERIN TN, 4BRIBIEMLT, do&
WHELHEL, BRTIRETHS.

G. WH+% EEomGHHO—ICh Y =T Y
¥~ AP ) e F T VRRBRTETVEFA b - 4/
€T AAREL, F - BRE (1980) hiciREa3d 5 (h
K, 1980 ; EPH, 1980). MR & oILERERWFN & ©
HRREDL D50, MEREECHELWMLAEEFI b
V. L LA (kikd) & e oxitdsd b
5EC, AA+HHEORBMIGERIBETHS.

PLEZBAELLDOR, 4ORTIEZC V. #
R ARMAELPT T, BECIECHIE L RTBRL
TIERBVWEREYHEE 2. Thidp»RDBRONEL
b, ROz ) BF 7 VEED reference sequence
D12 LTCERE DAL T ERP/L TS, [H
B o FERRE I B DA BIFIC DWW T, B L

TIAK » LSRN LA, BalERdY, O
RCHBEHETEBTHHS.

REMLED 5 bIEOBATHNBE T YEF A+, 4/
2T s AETNE L THEICEE DS E & EEhic
DNTHRBL TER, EFEMOSTRBFC DWW TH S
BHELND. @ 1 FITEPZERRIC XD ARFEERS
LY =ALADHETHS. Thbid, MHEOYHRHER
L 1EER S5 (TANAKA & Kozar, 1982), =
HRBBEFED 4 A & 155k 10 7 (TANAKA & OBATA,
1982, Ji| k- Hr, 1983, TANAKA & KAWAKAMI,
1983, TANAKA, 1984a), {RiEILE (TANAKA ef al.,

1084, RHIFER (TANAKA, 1984a, b, ¢) EOH D
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HETHSD., INLOERITRTCFVEFAL, b5 ICHIKAWA, K. & MAEDA., Y., 1958a : Late Cretace-

Wi /2T LR EDILARE OMBRFRINTE
D, BRRTOBRFHERNEOREL I LTV 5
(Hrh, 1984) 0T, 4BR(IVEBFEOMELERL LS
T EMPREINS.

BHREEOR TR A ¥ 44 4 HOMEIZEN TV,
EEANAREDOZ VET v T (MATSUMOTO et al.,
1980) %5, JWEEEHO 2/ v =T Yhbh v A=
TYET, WEABIEZO HH#E (MATSUMOTO &
TAKAHASHI, 1982 ; MATSUMOTO, 1983 ; MATSUMOTO
& MURAMOTO, 1983; MATSUMOTO & MIYAUCHI,
1983 ; MATSUMOTO et al., 1984) i} v, 25 B1lE
PBEECEBRIN T OEERSHEL 5,

17 %2 A ZPAO ZHEBICOWTIR, A% TcH
RBBRTNBEDTEREI N, ZBEEOERAMK D
WTiE, THEERDETRRALLEY THS. 4,
TYEFAL, 41/ 5 62%FH#HELT, Thdel
HONEHORRLYHEBNCMZS ek, X0k
EOo®WNE

it [

AR OMECHD, — FHFE - J.A. JELETZKY,
MERE, WIES, WAKNE, HG OweN, Mo
BALT7Z VT 72y }DOER, S BB ERPRHK
DF —FELONTEZEZT e, T TIKiiL C#ErH
75,

X ik

BENGTSON, P., 1983: The Cenomanian-Coniacian of
the Sergipe Basin, Brazil. Fossils and - Strata, 12,
1-78. .

COLLIGNON, M., 1965 : Atlas des fossiles caracteristi-
ques de Madagascar (Ammonites). 12 (Turonien).
Serv. Geol. Tananarive, 1-82.

————— , 1977 : Essai de comparison des faunes
d’ammonites au Crétacé supérieur (Turonien 2
Maestrichtien) au Japon et & Madagascar. Palaeont.
Soc. Japan, Spec. Papers, 21, 213-232.

LBk - EHE—RE, 1983 : Jb#EE bR LT o —
D=7y eTrEFS POBEEE—2Y g2k
7 AENORKEBEFICEAT 2 RBHP5. i, 89,
31-40.

TEHEER - NEHRAE - Bk B, 1968:
M. ExREE®, 1, 20-28

HaNCoCK, J.M., KENNEDY, W.]J. and WRIGHT, C.W.,
1977 : Towards a correlation of the Turonian se-
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