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Abstract

Detailed multidisciplinary analyses of several sections through the
Barremian-Aptian interval resulted in the revision of the Aptian stage,
including the Barremian-Aptian boundary. The Aptian Working Group
(= AWG) established an integrated stratigraphy based on biostratigra-
phy (ammonites, belemnites, calcareous nannofossils, planktonic and
benthic foraminifera, dinoflagellates, radiolarians), magnetostratigra-
phy, isotope stratigraphy (5 3C and 86Sr/87Sr), event stratigraphy,
sequence stratigraphy, and cyclostratigraphy.

Historical precedence was considered and the preliminary proposals
made at the Copenhagen Symposium in 1983 were considered as
starting point. The new information highlighted the difficulty of using
the first appearance of Prodeshayesites for the définition of the base of
the Aptian, and revealed the importance of biostratigraphy based on
other fossil groups, especially micro- and nannofossils, as well as

physical and chemical tools such as magnetostratigraphy, chemostrati-
graphy, sequence stratigraphy and cyclostratigraphy in global corréla¬
tions.

Following the discussions at and after the Second International
Symposium on Cretaceous Stage Boundaries (Brussels, 8-16 Septem¬
ber 1995), the majority of the AWG selected the base of magnetic
chron MO as the event for the définition of the base of the Aptian stage.
It must be emphasised that magnetostratigraphy must always be inte¬
grated with biostratigraphy and magnetic chron MO must be identified
in relation to palaeontological events.

After accepting the base of magnetic chron MO as the base of the
Aptian stage, the AWG identified the Gorgo a Cerbara section (Ura-
bria-Marche Basin, Central Italy) as possible GSSP for the base of the
Aptian Stage. This section represents an excellent exposure of Barre-
mian to Aptian pelagic carbonates, and offers a wide range of available
stratigraphies including magnetostratigraphy, calcareous nannofossil
and planktonic foraminiferal biostratigraphy, radiolarian biostratigra¬
phy, dinoflagellate biostratigraphy, chemostratigraphy (813C) and cy¬
clostratigraphy. Moreover. the Oceanic Anoxic Event la is represented
by the black shales of the Selli level. The record of ammonites is not

continuous; however, a few diagnostic layers have been detected.
The Aptian substage subdivision was also discussed, but the AWG

has not yet provided recommendations. While a two-fold subdivision is
adopted for the Boreal Aptian, a three-fold subdivision is often applied
to low-latitude sequences. The integrated stratigraphy elaborated by
the AWG for the stage is still under revision and Aptian subdivisions
will be the subject of further work.

Key-words:
Aptian, Lower Cretaceous, biostratigraphy, magnetostratigraphy, che¬
mostratigraphy, cyclostratigraphy, anoxic events, GSSP, stratotypes.

Résumé

Des analyses détaillées et multidisciplinaires de plusieurs sections
de l'intervalle Barrémien-Aptien ont permis la révision de l'étage
Aptien et de la limite Barrémien-Aptien. Le Groupe de Travail Aptien
(= AWG) a établi une stratigraphie intégrée, basée sur la biostratigra¬

phie (ammonites, bélemnites, nannofossiles calcaires, foraminifères
planctoniques et benthiques, dinoflagellés, radiolaires), la magnétos-
tratigraphie, la stratigraphie isotopique (813C et s6Sr/s7Sr), la stratigra¬
phie événementielle, la stratigraphie séquentielle, et la cyclostratigra¬
phie.

L'historique de la question a été pris en considération et les pro¬
positions préliminaires faites au Symposium de Copenhague en 1983
ont servi de point de départ. Des nouvelles données ont mis en lumière
la difficulté que présente la première apparition de Prodeshayesites
pour la définition de la base de l'Aptien, et démontrés l'importance de
la biostratigraphie fondée sur d'autres groupes fossiles, particulière¬
ment les micro- et nanno-fossiles, ainsi que des outils physiques et
chimiques tels que la magnétostratigraphie, la chimiostratigraphie, la
stratigraphie séquentielle et la cyclostratigraphie pour des corrélations
globales.

Pendant et après les discussions du Second Symposium sur les
Limites d'Etages du Crétacé (Bruxelles, 8-16 Septembre 1995), la
majorité de 1' AWG a sélecté la base du chron magnétique MO comme
l'événement pour la définition de la base de l'Aptien. L'attention a été
attirée sur le fait que la magnétostratigraphie devait être intégrée à la
biostratigraphie et que le chron magnétique devait être défini en
relation avec des événements paléontologiques.

Après avoir accepté le chron magnétique MO comme la base de
l'étage Aptien, l'AWG a indiqué la coupe de Gorgo a Cerbara (le
Bassin d'Ombrie-Marche, Italie centrale) comme GSSP possible pour
la base de l'Aptien. Cette coupe représente un excellent affleurement
de carbonates pélagiques d'âge Barrémien à Aptien, et permet de
nombreuses aplications stratigraphiques, entre autres la magnétostrati¬
graphie, la biostratigraphie des nannofossiles calcaires et des forami¬
nifères planctoniques, des radiolaires, des dinoflagellés, la chimios¬
tratigraphie (8I3C) et la cyclostratigraphie. En plus 1'"Oceanic Anoxic
Event la" est représenté par les "black shales" du niveau Selli. Les
ammonites ne s'y retrouvent pas de façon continue, mais certains
niveaux diagnostiques ont été découverts.

La division de l'Aptien en sous-étages a aussi été discutée, mais
l'AWG n'a pas encore fait de recommandations. L'Aptien boréal est en
général divisé en deux, mais l'Aptien des basses latitudes est souvent
divisé en trois. La stratigraphie intégrée élaborée par l'AWG est encore
en révision et les subdivisions aptiennes feront l'objet de travaux
ultérieurs.

Mots-clefs:
Aptien, Crétacé inférieur, biostratigraphie, magnétostratigraphie, chi¬
miostratigraphie, cyclostratigraphie, événements anoxiques, GSSP,
stratotypes.

ArrrcKMii apyc.

Pe3ioMe.
Enaroflapst noflpoÖHOMy h MHoronpeflMeTHOMy M3yMeHWo prma
pa3pe30B EappeMCKO-AnTCKoro MHTepBatia yteHbiM yaajiocb
nepecMOTpeTb noHtrnw ArrrcKoro stpyca h BappeMCKo-AnTCKOM
rpaHtmbi. Paöonan rpynna ArrrcKoro stpyca ycïaHOBuna, hto
HHTerpnpoBaHHan CTpaTurpacbnn 6a3npyeTcn Ha
ÔMOCTpaTHrpatJ)MM, BKJIIOHaiOLUeti aMMOHHTbl, ÔeJteMHHTbl,
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6Sr/87Sr)

M3BeCTK0Bble HaHO(J)OCCM/lMH, nnaHKTOHMHeCKMe m
öeHTunecKMe 4>opaMMHM(}>epbi, flMHo<t>/iareaJiaTbi m
panMorapMM, a Taioxe Ha MarHMTocrpaTMrpacpnM,
UHioiocTpaTMrpac|3MH, M30TonMHecKOM (8I3C m r
coöbiTMMHOM n ceKBeHTHOM CTpaTMrpachMax.
ripeflbicTopuB flaHHoro Bonpoca ôbina npnHsrra bo BHMMaHue, a
npeflBapuTeBbHbie npeano>KeHMfl, npo3ByHaBLune Ha
KoneHrarcKOM CnMno3nyMe 1983 rofla, noc/iyxMJin tohkom
OTCHëïa. HoBbie flaHHbie noapoÖHO ocBeTMJin to nperwrcTBHe,
KOTopoe npeflCTaBJiBeT coôon nepBoe noBBneHne
Prodeshayesites fliiB onpefle/ieHUH ocHOBaHMH AnTCKoro
apyca n npofleMOHCTpnpoBaJin BaxHyto po/ib
6nocTpaTMrpa0MH, ocHOBaHHOü Ha n3yHeHMM flpyn/ix rpynn
MCKonaeMbix, b HacTHocTM, mmkpo- m HaHochoccMJWM, a Taioxe
<t>H3MHeCKMX m XMMMHeCKMX TeXHOJlOTOM, T3KMX KaK
MarHMTOCTpaTMrpac{)HH, xeMOCTpaTnrpachMfl,
UMioiocTpaTMrpa^nq m ceKBeHTHaa CTpaTurpacpun, b
raoôajibHbix KopperwuMHX.
OôcyxfleHMB, npoBeflëHHbie b TeneHHe m nocjie Braporo
CnMno3nyMa, nocBnraëHHoro TpaHMuaM MenoBbix flpycoB
(Bpiocce/ib, 8-16 ceHTn6pn 1995), no3BO.nM.nn ôonbuiMHCTBy
ynacTHMKOB Paôonen Tpynnbi AnTcxoro Slpyca onpeae/iMTb
ocHOBaHMe MarHMTHoro xpoHa (MO) xax rnaBHoro aneMeHTa
ann onpefleneHMH ocHOBaHMB AnTcxoro qpyca. YnëHbie
oôpaTMnM ocoôoe BHMMaHMe Ha tot <J>aKT, hto
MarHMTOCTpaTMrpa(J)Mn aonxcHa Bceraa cocTaBnnTb eflMHoe
uenoe c 6nocTpaTMrpact>neM, m hto MarHMTHbiM xpoH flonxeH
6biTb onpeaenëH Hepa3pbiBH0 ot naneoHTonorMHecKMX
COÖblTMM.

ripMHBB MaPHMTHblM xpoH MO 3a OCHOBaHMe AnTCKOTO Hpyca,
Paëonan Tpynna AnTcxoro flpyca yxa3ana pa3pe3 Gorgo a
Cerbara (óacceÜH Umbria-Marche, UeHTpanbHan \Aiama)
Kax BeponTHbiM gssp ryiq ocHOBaHMn AnTCKoro npyca. Otot
pa3pe3 HBnneTcn MfleanbHbiM npMMepoM OT/ioxeHMM
nenarMHecKMX KapôoHaTOB ot öappeMCKoro flo anTCKoro
B03paCT0B m OTnMHHblM OÖbeKTOM flnH npMMeHeHMH
MHoroHMcneHHbix cymecTByiomMX CTpaTnrpact>MM, BKniOHaioiunx
MarHMTOCTpaTMTpa4>MIO, 6MOCTpaTMrpa4>MIO M3BeCTK0BblX
HaHOCj)OCCMnMM m nnaHKTOHMHeCKMX (J)OpaMMHM(t)ep,
ÖMOCTpaTMrpacfiMio paflMonnpMü m flMHO<t)nnrennaTOB,
xeMocTpaTMrpacfiMio (S13 C) m UMKJiocTpaTnrpachnio. KpoMe
toto, «oceanic Anoxie Event la» npeflcTaBneH «black
shales» ypoBHB Selli, rue aMMOHMTbi npMcyTCTByiOT
HepaBHOMepHO. TeM He MeHee, 6bi.no pacKpbiTO HecKonbxo
AMarHOCTMecKMX cnoëB.
Pa3fleneHMe AnTCKoro npyca Ha nofltnpycbi TaioKe CTano
oöteKTOM aMCKyccMM, ho PaöoHan Tpynna AnTCKoro 51pyca He
BbiHecna KaKnx-nnöo peKOMeHaauMM. BopeanbHbin AnT oôuhho
flenMTcn Ha 2 nacTM, b to BpeMH KaK AnT «lower latitudes»
nacTO flenMTcn Ha 3 HacTM. HHTerpMpoBaHHan cTpaTMrpacfiMH,
pa3pa6oTaHHan Paôonen Tpynnoü AnTCKoro flpyca, HaxoflMTcn
b npopecce peBM3MM, a noatnpycbi AnTa 6yayT noapoÔHee
paccMOTpenbi b nocneayioLUMx paöoTax.

KnioHeBbie cnoBa: ArrrcKnn npyc, hmxchmm Men,
6MOCTpaTMrpa0MH, MarHnTOCTpaTMrpacJjMfl,
xeM0CTpaTMrpa4>mfl, uniuiocTpaTMrpachnn, 6e3KMcnopoflHbie
COÔblTMH, GSSP, CTpaTOTMnbl.

Introduction

Revision of the Aptian stage, including the Barremian/
Aptian (B/A) boundary interval, has been carried out by
the Aptian Working Group in the past three years. The
aims of the Aptian Working Group are to nominate an
internationally acceptable boundary for the base of the
stage and substage boundaries where appropriate, and
propose candidate stratotype sections.

The recommended boundary raust be recognisable
over as wide an area as possible and ideally in both
Tethyan and Boréal Realms. The sélection of the bound-
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Fig. 1 — Integrated stratigraphy of the Aptian for the Tethyan
area and low latitudes.

ary is determined by good corrélation based on ail avail-
able tools including (quantitative) biostratigraphy, mag-
netostratigraphy, isotope stratigraphy, event stratigraphy,
sequence stratigraphy, and cyclostratigraphy. The strati-
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Table 1 - Sections studied and/or revised for the discussion of the Barremian/Aptian boundary

Area Section Studied Interval Type of Investigation Reference

SE France Angles (Route
d'Angles)

Barremian/Aptian boundary Ammonites,
Calcareous nannofossils,
Dinoflagellates

Delanoy, 1991, 1995
Erba, in prep.
Thierstein, 1973
Leereveld, 1995

SE France Le Combe Lambert Lower Aptian Ammonites Delanoy, 1995
SE France Méouilles Lower Aptian Ammonites Delanoy, 1995
SE France La Colle gully Lower Aptian Ammonites Delanoy, 1995
SE France Vignon's gully Lower Aptian Ammonites Delanoy, 1995

England Speeton Barremian-Aptian Ammonites Rawson, pers. com. 95
S Spain Campillo de Arenas Barremian - Apti an Ammonites,

Calcareous nannofossils,
Planktonic foraminifers,
Radiolarians

Aguado et al., 1992
Aguado et al., 1995

S Spain Huéscar Barremian - Apti an Ammonites,
Calcareous nannofossils

Aguado et al., 1995

S Spain Barranco de Cabila Barremian - Apti an Ammonites,
Calcareous nannofossils

Aguado et al., 1995

S Spain Caprés Barremian-Aptian Ammonites,
Calcareous nannofossils

Aguado et al., 1995

S Spain Foncalet Barremian-Aptian Ammonites,
Calcareous nannofossils

Aguado et al., 1995

S Spain Busot Barremian-Aptian Ammonites,
Calcareous nannofossils

Aguado et al., 1995

S Spain Sierra del Corque Barremian-Aptian Ammonites,
Sequence stratigraphy

Company et al., 1992

S Spain Rio Argos Barremian-Aptian Ammonites,
Dinoflagellates,
Calcareous nannofossils,
Planktonic foraminifers,
Sequence stratigraphy

Hoedemaeker & Leereveld, 1995
Coccioni & Premoli Silva, 1994

Central Italy Gorgo a Cerbara Upper Hauterivian-Aptian Ammonites,
Planktonic foraminifers,
Calcareous nannofossils,
Magnetostratigraphy,
Cyclostratigraphy,
Radiolarians,
ô13c, ô18o

Lowrie & Alvarez, 1984
Coccioni et al., 1992
Bralower, 1987
Herbert, 1992
Cecca et al., 1994
Erba, 1994
Erbacher, 1995

Central Italy S.S. Apecchiese Upper Barremian-Aptian Calcareous nannofossils,
Planktonic foraminifers

Erba et al., 1989

Central Italy Piobbico core Aptian-Albian Calcareous nannofossils,
Planktonic foraminifers,
Trace fossils,
Cyclostratigraphy

Erba, 1988, 1992, 1994
Tornaghi et al., 1989
Herbert & Fischer, 1986
Fischer et al., 1991
Erba & Premoli Silva, 1994
Herbert et al., 1995

N Italy Polaveno Berriasian-Barremian Calcareous nannofossils,
Planktonic foraminifers,
Magnetostratigraphy,
Radiolarians

Erba & Quadrio, 1987
Channell & Erba, 1992
Jud, 1995
Channell et al., 1995

N Italy Pié del Dosso Upper Barremian-Aptian Calcareous nannofossils,
Planktonic foraminifers,
Magnetostratigraphy

Erba & Quadrio, 1987
Channell & Erba, 1992
Erba, 1994

N Italy Capriolo Berrasian-Aptian Calcareous nannofossils, Channell et al., 1987, 1993
Planktonic foraminifers,
Magnetostratigraphy,
Carbon isotope stratigr.,
Radiolarians

Channell & Erba, 1992
Weissert & Lini, 1991
Lini et al., 1992
Jud, 1995
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Continuation of Table 1

N Italy Cismon Hauterivian-Aptian Calcareous nannofossils,
Planktonic foraminifers,
Magnetostratigraphy,
Carbon isotope stratigr.,
Cyclostratigraphy

N Italy

Georgia

Carpathians

Transcapian

Pacific Océan

Alpetto-Laghetto

Tvishi

Medziholie

Tuarkyr Anticline

DSDP 463

Pacific Océan DSDP 167

Pacific Océan DSDP 317

Pacific Océan DSDP 305

Pacific Océan DSDP 306

Atlantic Océan DSDP 364

Atlantic Océan DSDP 370

Atlantic Océan DSDP 398

Atlantic Océan DSDP 402

Atlantic Océan DSDP 417

Atlantic Océan DSDP 511

Atlantic Océan DSDP 534

Atlantic Océan ODP 641

Indian Océan ODP 763

Upper Barremian-Aptian

Upper Barremian

Lower Aptian

Barremian/Aptian boundary

Barremian-Aptian

U. Barremian-Aptian

Aptian-Albian

Aptian-Albian

Aptian-Albian

Lower Aptian

Aptian-Albian

U. Barremian-Aptian

Aptian-Albian

Aptian

U. Barremian-Aptian

Barremian-Aptian

U. Barremian-Aptian

U. Barremian-Aptian

Ammonites,
Calcareous nannofossils,
Magnetostratigraphy,
Sequence stratigraphy

Ammonites

Ammonites

Ammonites

Calcareous nannofossils.
Planktonic foraminifers,
Magnetostratigraphy,
T.O.C.

Calcareous nannofossils.
Planktonic foraminifers,
Magnetostratigraphy,
T.O.C.

Calcareous nannofossils,
Planktonic foraminifers,
T.O.C.

Calcareous nannofossils,
Planktonic foraminifers,
T.O.C.

Calcareous nannofossils,
Planktonic foraminifers,
T.O.C.

Calcareous nannofossils,
Planktonic foraminifers,
T.O.C.

Calcareous nannofossils,
Planktonic foraminifers,
T.O.C.

Calcareous nannofossils,
Planktonic foraminifers,
T.O.C.

Calcareous nannofossils,
Planktonic foraminifers,
T.O.C.

Calcareous nannofossils,
Planktonic foraminifers,
T.O.C.

Calcareous nannofossils,
Planktonic foraminifers,
T.O.C.

Calcareous nannofossils,
Planktonic foraminifers,
T.O.C.

Calcareous nannofossils,
Planktonic foraminifers,
T.O.C.

Calcareous nannofossils.
Planktonic foraminifers,
T.O.C.

Channell et al., 1979
Weissert et al., 1985
Bralower, 1987
Weissert, 1989
Erba, 1994
Herbert, 1992

Cecca & Landra, 1994
Channell et al., 1995
Bersezio. 1994

Kakabadze & Kotetishvili, 1995

Vasicek & Rakùs, 1995

Bogdanova & Lobacheva, 1995

Tarduno et al., 1989
Sliter, 1992
Erba, 1994
Bralower et al., 1993

Tarduno et al., 1989
Sliter, 1992
Bralower et al., 1993

Bralower et al., 1993

Bralower et al„ 1993
Sliter, 1992

Bralower et al., 1993
Sliter, 1992

Bralower et al„ 1993

Bralower et al., 1993

Bralower et al., 1993

Bralower et al., 1993

Bralower et al., 1993

Bralower et al., 1993

Bralower et ai., 1993
Ogg, 1987
Roth, 1978

Bralower et al., 1993
Applegate & Bergen, 1988
Ogg, 1988

Bralower et al., 1993
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graphie level of the recommended boundary should con¬ form as closely as feasible with current practice and the
proposed boundary stratotype section dépends primarily
on the chosen boundary.

Although historical precedence was considered it has
not over-ridden the importance of choosing a widely
correlatable boundary. As recommended by the Subcom¬
mission on Cretaceous Stratigraphy, the preliminary pro¬
posals made at the Subcommission's 1983 Copenhagen
conference (Birkelund et al, 1984) were considered as

starting point. At the Copenhagen conference, the discus¬
sion of the Aptian stage was focussed on the ammonite
sequence, whereas other (micro)fossil groups as well as
other stratigraphie tools were disregarded. In the past
decade, detailed multidisciplinary analyses have been
carried out on several sections through the Barremian-
Aptian interval (Table 1). Studies were conducted also
within the framework of the IGCP 262 - Tethyan Cretac¬
eous Corrélations, Pélagie Working Group and IGCP
362-Tethyan Boreal Cretaceous. The new information
highlighted the difficulty of using ammonite sequences,
and revealed the importance of biostratigraphy based on
various fossil groups, especially micro- and nannofossils,
magnetostratigraphy, chemostratigraphy, sequence strati¬
graphy and cyclostratigraphy in global corrélations.

The Aptian Working group elaborated an integrated stra¬
tigraphy for the stage (Figures 1 and 2) that is the base for
recommendations on the boundary level.

Définition of the Aptian stage

The Aptian stage was originally defined by d'orbigny
(1840) and Apt (Vaucluse) in southeast France was in-
dicated as type area. La Bedoule, Gargas (near Apt) and
Clansayes are ail reference sections for subdivisions of
the Aptian though not ail satisfactory for corrélation
purposes (see Rawson, 1983).

At the Copenhagen conference, it was recommended
( 1 ) to place the base of the Aptian at the first appearance
of Prodeshayesites and (2) to consider sections in south¬
east France, Turkmenia, England and north Germany for
sélection of the boundary stratotype. The discussion of
régional corrélation pointed out that there was less faunal
differentiation across Europe during the Aptian than dur¬
ing earlier periods, though the proportion of Tethyan
genera increases southwards. The French ammonite se¬
quence was inadequately documented (see Moullade et
al., 1980), but "Prodeshayesites'' /Deshayesites occurs
there with more typically Tethyan genera and thus pro¬
vides a link between Boreal and Tethyan faunas. Des¬
hayesites may be widespread geographically, but there
has been dispute as to whether the Venezuelan faunas, for
example, really belong to this genus.
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Fig. 2 — Integrated stratigraphy of the Aptian for Boreal
realm and high latitudes (Mutterlose, pers. comm.,
1995).

The base of the Aptian

The IUGS Subcommission on Cretaceous Stratigraphy
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(Birkelund et al., 1984) recommended to place the
Barremian/Aptian boundary at the chronostratigraphic
level coinciding with the appearance of the subgenus
Deshayesites (Prodeshayesites). No alternative bound-
aries have been proposed since then. Most ammonite
palaeontologists of the Aptian working group prefer
to maintain the Barremian/Aptian boundary at the
first occurrence of Prodeshayesites, and potential strato¬
type sections have been studied in various areas. In
addition, DSDP (Deep Sea Drilling Project) and ODP
(Ocean Drilling Program) sites drilled in the Pacific,
Atlantic and Indian océans have been investigated
(Table 1). These studies revealed that virtually no
ammonite-dated sections represent a continuous and
complete Barremian/Aptian boundary. Thus the working
group considered the possibility of placing the base of the
Aptian (= the Barremian/Aptian boundary) at other
events.

Due to absence or uneven distribution of ammonite fau-
nas in several Aptian sequences from continents or ocean
drilling sites, chronostratigraphy is routinely derived
from calcareous nannofossil and planktonic foraminiferai
biostratigraphy. Calcareous plankton (nannofossils and

planktonic foraminifers) were exhaustively studied in
several sections, but no events were detected at the Bar¬
remian/Aptian boundary as defined by ammonites. A few
dinoflagellate cyst events occur close to this boundary,
but they are restricted to the Tethyan area.

Stable isotopes are now currently used in stratigraphy and
constitute a powerful tooi for corrélations across different
basins. In particular, the Ô13C curve established for the
Barremian-Aptian interval is reproducible in pelagic and
shallow-water sequences across various basins and can be
used for global corrélations. The strontium isotopic curve
also shows significant fluctuations and constitutes a reli-
able corrélation tooi.

For several sections, magnetostratigraphy combined with
biostratigraphy provides a high resolution stratigraphy.
The youngest reversai of the Lower Cretaceous to Upper
Jurassic M-sequence, namely magnetic chron MO, repre-
sents a potential chronozone which is détectable at all
latitudes and in various settings, both in marine and
terrestrial sequences.
We report below a synthesis of the discussion of the
various events.
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Ammonites

If the first appearance of Prodeshayesites is taken to mark
the base of the Aptian, as recommended at Copenhagen,
problems arise. The type species of Prodeshayesites, P.
fissicostatum, is from Speeton in England. The genus is
common in the basai Aptian of eastern England and North
Germany, and appears to have spread southward from this
région to southern England as transgression spread into
the Anglo-Paris Basin, where it gave rise to Deshayesites.
Thus, using this criterion, a type section should be de-
fined in the North Sea- North German area (Rawson, pers.
comm., 1995).

The type section of the Speeton Clay at Speeton (Eng¬
land) shows an ammonite sequence across the Barremian/
Aptian boundary which is under study (Rawson, pers.
comm. 1995). Heteroceratid ammonites occur with Aco-
neceras just below the lowest record of Prodeshayesites.
The exposure at Speeton is in the foreshore and often
covered. However, if an artificial excavation were to be
dug inland, where Prodeshayesites is documented from a
borehole, a more permanent exposure could be made.

The rare "Prodeshayesites" so far recorded from SE
France and other Tethyan areas belong to late Deshaye¬
sites and true Prodeshayesites have yet to be documented
in those régions. Thus, if the first Tethyan "Prodeshaye¬
sites" is taken to mark the base of the Aptian, this
boundary will be at a higher level than understood in
the Anglo-Paris, North Sea and German basins.

In SE France, the base of the Aptian has been taken
at the base of the deshayesi Zone. The Barremian/Ap-
tian boundary interval of the Angles-Barrême area has
been thoroughly investigated for ammonite distribution
(Delanoy, 1995). Several specimens have been col-
lected, but significant ammonites have not been found
in the lowermost Aptian. Busnardo (1965) placed the
base of the Aptian at the base of bed 197 of the Route
d'Angles section because he found the first Pseudoha-
ploceras matheroni in that bed. This species is now
known to appear in the latest Barremian. lts level at
Angles is rnarked by a "non-characterised zone" with
few ammonites. Nevertheless, this boundary, which is a
transgressive surface, is not in conflict with later discov-
eries. The first deshayesitids appear only 2 metres above,
where "Prodeshayesites" is recorded in bed 200 (Dela¬
noy, 1991).

Several sections spanning the Barremian/Aptian bound¬
ary have been investigated in Southern Spain, but sig¬
nificant ammonites are extremely rare, especially Des¬
hayesites (Aguado et al., 1995). The scanty ammonite
record does not allow the récognition of the base of the
Aptian.

In the Rio Argos sections (Caravaca, Murcia, Spain)
the first Aptian ammonites (Procheloniceras and De¬
shayesites) occur just above a global transgressive sur¬
face, whereas Colchidites disappears just below it. It is
possible that a hiatus marks the Barremian/Aptian bound¬
ary at Rio Argos (Hoedemaeker & Leereveld, 1995).

The Cephalopod Working Group of IGCP Project 262
adopted the Georgian Aptian ammonite sequence as a
"standard" for the Mediterranean Région because a de-
tailed zonation of the French succession was still not

available (FIoedemaeker & Bulot, 1990). Pélagie sec¬
tions in Georgia (Kakabadze & Kotetishvili, 1995)
provide a virtually complete sequence of ammonites
across the Barremian/Aptian boundary. Here the base of
the Aptian is taken to be the base of the D. tuarkyricus
Zone; Prodeshayesites is not recorded. However, pa-
laeontological data are still insufficiënt to résolve the
Barremian/Aptian boundary in Georgia or correlate with
other régions.

Bogdanova & Lobacheva (1995) studied Barremian-
Aptian sections in the Transcaspian area, where the base
of the Aptian is characterized by rare and non-significant
ammonites.

Calcareous Nannofossils

None of the nannofossil events proposed by Thierstein
(1973) to place the Barremian/Aptian boundary at low
latitudes was proved reliable. In fact, the FO of Chiasto-
zygus litterarius is a Barremian event, the FO of Rucïno-
lithus irregularis is dated as latest Barremian and Nan-
noconus colomii disappears in the late Aptian. At low
latitudes, the FO of Rucinolithus irregularis is the
most reliable nannofossil event, and the closest to the
Barremian/Aptian boundary (Channell & Erba, 1992;
Coccioni et al, 1992; Erba, 1994; Channell et al,
1995; Aguado et al., 1995). It occurs in the upper part
of the M. sarasini ammonite Zone and précédés magnetic
polarity zone CMO. The FO of Flabellites oblongus is
older than the FO of R. irregularis and correlates with the
lower part of the M. sarasini ammonite zone (Aguado et
al, 1995).

In the Boreal Realm, the FO of C. litterarius is used to
place the base of the Aptian (Mutterlose, 1991), but
direct corrélations with ammonites are not available. The
FOs of R. irregularis and F. oblongus are younger than
the FO of C. litterarius (Figure 2).

Recently, a distinctive nannofossil event has been
documented on a global scale in the Early Aptian (Erba,
1994). Nannofossil assemblages are marked by a "nan-
noconid crisis" that occurred some 0.28 Ma after the end
of magnetic Chron CMO. This "nannoconid crisis" pré¬
cédés the black shales of the Oceanic Anoxie subEvent la
of late early Aptian âge (Figure 1).

Planktonic Foraminifers

The FO of Globigerinelloides blowi was detected in the
Upper Barremian, within the Giraudi Zone and magnetic
Chron CMln and, therefore, predates the Barremian/Ap¬
tian boundary (Cecca et al., 1994; Coccioni & Premoli
Silva, 1994).
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Fig. 4 — Geological map and location of the Gorgo a Cerbara section in the central Apennines (central Italy) (after Erba, 1988). 1)
Quaternary-Pliocene continental facies; 2) Quaternary-Pliocene marine terrigenous facies; 3) Messinian evaporitic
facies; 4) Miocene marine terrigenous facies; 5) Oligocene-Paleocene pelagic facies; 6) Upper Cretaceous pelagic
facies; 7) mid-Cretaceous pelagic facies (= Scisti a Fucoidi Formation); 8) Lower Cretaceous-Lower Jurassic pp. pelagic
facies; 9) Lower Jurassic pp. -Upper Triassic carbonate platform facies; 10) alloctonous units; 11 ) anticline; 12) syncline;
13) fault; 14) thrust; 15) buried inverse fault.
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Dinoflagellate Cysts

Dinoflagellate cyst events have been derived from am¬
monite calibrated sections from both Tethyan and Boreal
areas (Leereveld, 1995). In genera), there is a tendency
to more extended ranges in the Boreal Realm. In the
Tethyan area, the LO of P. pelliferum is slightly before
the Barremian/Aptian boundary and the FO of T. tenui-
ceras shortly postdates the boundary. In the Boreal
Realm, no dinoflagellate cyst events were observed at
or close to the base of the Aptian.

Magnetostratigraphy

Direct calibration of magnetic polarity zones with ammo¬
nite biozones in the Barremian/Aptian boundary interval
are not available yet. A single specimen of ' 'Prodeshaye-
sites" was found in the upper part of magnetic chron MO
at the Gorgo a Cerbara section (Channell et al, 1995)
(Figure 4).

The FO of the nannofossil species Rucinolithus irre-
gularis correlates with the upper part of the uppermost
Barremian M. sarasini ammonite Zone and précédés
magnetic polarity zone CMO. Magnetic chron MO has
been identified in several low-latitude sections from the

Tethys, Atlantic. Pacific and Indian océans as well as in
the Boreal Realm in the Isle of Wight (Keith & Hail-
wood, 1988). Moreover, it is recognisable in pelagic/
hemipelagic and neritic facies and in terrestrial sequences
as well.

Chemostratigraphy

Stable carbon isotope stratigraphy of the Barremian-Ap-
tian has been established in several sections with calcar-
eous plankton biostratigraphy and magnetostratigraphy.
A major positive excursion correlates with the Oceanic
Anoxie Event la (Lower Aptian) and a second excursion
marks the upper Aptian (Weissert & Lini, 1991; Weis-
sert & Lini, pers. com. 1994) (Figure 1).

The Strontium isotope curve ( 6Sr/87Sr) is still to be
improved for the Barremian-Aptian. However, distinctive
variations have been detected in the Aptian (Jones et ai,
1994) (Figure 1).

Corrélations

For Early Cretaceous chronostratigraphy, time scales
of the past decade (Harland et al, 1982; Kent &
Gradstein, 1985; Harland et al, 1990; Gradstein et
al, 1994; Channell et al, 1995 b) used magnetostrati¬
graphy integrated with calcareous plankton biostratigra¬
phy. Ammonite control of magnetic chron is available
only for a few polarity chrons. In recent time scales, the
base of the Aptian is placed at the base of magnetic chron
MO.

Recommendations

At the Brussels Symposium (September, 1995), the ma-
jority of the Aptian Working Group recommended to
equate the Barremian/Aptian boundary, and therefore
the base of the Aptian, with the base of magnetic chron
MO. It must be emphasised that magnetostratigraphy
must be always integrated with biostratigraphy (Figure
1) and magnetic chron MO must be identified in rela¬
tion to the FO of Prodeshayesites, and/or FO of Rucino¬
lithus irregularis and or FO of Flabellites oblongus
and/or the "nannoconid crisis", and/or the FO of
Globigerinelloides blowi. Black shales of the OAE la,
the SI3C and the strontium curves can also provide litho¬
and chemostratigraphic calibrations of magnetic chron
MO.

We report here that most ammonite palaeontologists of
the Aptian Working Group prefer to maintain the Barre¬
mian/Aptian boundary at the first occurrence of Prodes¬
hayesites or ' 'Prodeshayesites' ', but virtually no amrao-
nite-dated sections represent a continuous and complete
Barremian/Aptian boundary.

Proposed boundary stratotype section

Accepting the base of magnetic chron MO as base of the
Aptian stage, then the Gorgo a Cerbara section (Umbria-
Marche Basin, central Italy) (Figures 4 and 5), with an
excellent exposure of Barremian to Aptian pelagic carbo¬
nates, is proposed as the boundary stratotype section. The
section has magnetostratigraphy (Lowrie & Alvarez,
1984; Channell, in prep. ), calcareous nannofossil (Bra-
lower, 1987; Coccioni et al., 1992; Erba, 1994) and
planktonic foraminiferal biostratigraphy (Coccioni et
al, 1992), radiolarian biostratigraphy (Erbacher,
1994), dinoflagellate biostratigraphy (Coccioni et al.,
1993), and chemostratigraphy (S13C) (Hadji, 1991; Er¬
bacher, 1994). The Upper Barremian-Lower Aptian
portion of the Gorgo a Cerbara section is shown in
Figure 5.

The record of ammonites is not continuous; however, a

few diagnostic layers have been detected. In particular, a
specimen of "Prodeshayesites" was found at 894.70 m
and indicates that magnetic chron MO correlates with the
D. tuarkyricus Zone (Channell et al., 1995).

Magnetostratigraphy was originally provided by Lowrie
& Alvarez (1984), but the section was sampled in great
detail across magnetic chron MO to increase the strati¬
graphie resolution of the boundaries (Channell, pers.
comm., 1994). Samples up to 893.00 m show normal
polarity and indicate magnetic chron Min. Magnétisation
of samples 893.10 and 893.20 is very weak and therefore
this short interval is indeterminate. The first reversed

sample is at 893.32 m, where we place the base of
magnetic chron MO and, consequently the base of the
Aptian.
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Gorgo a Cerbara section

claystone

marlstone

riTlTt marly limestone

S

Fig. 5

limestone

• paleomag sample (Channell, 1994)

Stratigraphy of the Upper Barremian-Lower Aptian interval of the Gorgo a Cerbara section. Calcareous plankton
biostratigraphy after Coccioni et al. (1992) and Erba (1994); magnetostratigraphy after Channell (in prep.); cyclos-
tratigraphy after Herbert (1992).
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Cyclostratigraphy was completed across the Barremian/
Aptian boundary and provides a resolution of 10k
years (Herbert, 1992). Based on Milankovitch-type cy¬
cles, the duration of magnetic chron MO is 380 kyrs
(Figure 5).

Aptian substage boundaries

Recent revisions of Cretaceous ammonite zonations
(Hancock, 1991; Hoedemaeker, et ai, 1993; Rawson,
1993) point out that two different ammonite zonations are
used for the Boreal and the Tethyan Realms (Figure 3).
While a two-fold subdivision (Lower and Upper) is
adopted for the Boreal Aptian, a three-fold subdivision
(Lower, Middle, Upper) is often proposed for the Tethyan
Aptian following the French division into Bedoulian,

Gargasian and Clansayesian. Rawson (1983) discussed
at length the Aptian substage subdivisions. The matter
was also discussed during the Lower Cretaceous Cepha-
lopod Meeting held in Piobbico (Italy) in 1994, but no
final décision was taken.

Stratigraphers using calcareous plankton biostratigraphy,
usually subdivide the Aptian into Lower and Upper. This
substage boundary is equated to the base of the L. cabri
foraminiferal Zone and the base of the R. augustus (=FO
E. floralis) nannofossil Zone.
The Aptian Working Group established direct corréla¬
tions between calcareous plankton stratigraphy, benthic
foraminifers, dinocysts, radiolarians, magnetostratigra-
phy, chemostratigraphy (5I3C and Strontium) (Figures 1
and 2), but no substage subdivision(s) were proposed.
This will be the subject of further work.
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