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a b s t r a c t

The 4th Kilian Group meeting (Dijon, France, 30th August 2010) focused on the Aptian and Albian Stages.
For the Aptian, a two-fold division of the stage was adopted for the Mediterranean area with a boundary
between the Dufrenoyia furcata and Epicheloniceras martini Zones. The main changes to the zonal scheme
concern the Lower Aptianwith: the introduction of a Deshayesites luppovi Subzone in the upper part of the
Deshayesites oglanlensis Zone; the replacement of Deshayesites weissi by Deshayesites forbesi as new index-
species of the second interval zone; the introduction of a Roloboceras hambrovi Subzone in the upper part of
the D. forbesi Zone; and the subdivision of the D. furcata Zone into the D. furcata and Dufrenoyia dufrenoyi
Subzones. For the Albian, the upper part of the Douvilleiceras mammillatum Zone (Lower Albian) is now
characterized by a Lyelliceras pseudolyelli Subzone. The main amendments concern the Upper Albian. The
base of this substage is defined by the base of the Dipoloceras cristatum Zone. Above it, the Upper Albian
zonal scheme comprises in stratigraphic order theMortoniceras pricei,Mortoniceras inflatum,Mortoniceras
fallax, Mortoniceras rostratum, Mortoniceras perinflatum and Arrhaphoceras briacensis Zones.
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1. Introduction

The 4th meeting of the IUGS Lower Cretaceous Ammonite
Working Group (the Kilian Group) took place on Monday 30th
August 2010 at the University of Burgundy at Dijon (France). The
workshop was attended by 14 members from 10 countries (first list
of authors, see footnote 2). Some colleagues who could not attend
submitted contributions that were taken into account during the
discussions (see “written contribution”) and their names are added
here as a second list of authors (see footnote 3). After a first draft of
this report was circulated to participants some further comments
weremadewhich are included belowas “subsequent contribution”.

The discussion focused on the Aptian and Albian zonal schemes
of the Mediterranean region, which have long been taken as the
“standard” ammonite zonation (Tables 1a and 1b) with which
others are compared. The chairman recapped briefly previous
decisions made by the successive Lower Cretaceous Cephalopod
Team (Hoedemaeker et al., 1990, 1993, 1995; Rawson et al., 1999;
Hoedemaeker and Rawson, 2000) and Kilian Group
(Hoedemaeker et al., 2003; Reboulet et al., 2006, 2009) meetings,
and highlighted some outstanding problems. In subsequent
discussion several amendments were introduced to both Aptian
and Albian schemes and the changes are shown in Table 1b; the
numbers in the text refer to the numbers in Table 1b. These
changes reflect the decision of the participants at the meeting; it is
important to note that some colleagues who could not attend but
sent written contributions had sometimes different points of view.
Due to the absence at this meeting of most of the specialists on
Albian zonation, the Kilian Group agreed that no change should be
Table 1a
Ammonite standard zonation of the BerriasianeHauterivian stages reproduced from Reb
made to the more problematic points of the Albian zonal scheme,
which are outlined below.

2. The standard zonation

2.1. Aptian

1. Base of the stage (1a) and its subdivision (1b).
1a In terms of ammonites, the base of the Aptian is marked by the

first appearance of Prodeshayesites (¼ base of Prodeshayesites
fissicostatus Zone) in NW Europe (Rawson, 1983; Birkelund
et al., 1984; Erba et al., 1996) and by the first appearance of
Deshayesites (¼ base of Deshayesites oglanlensis Zone) in the
Mediterranean area (Delanoy et al., 1997; Bogdanova and
Mikhailova, 2004; Ropolo et al., 1999, 2006). According to
Bogdanova and Tovbina (1995), Raisossadat et al. (2008) and
García-Mondéjar et al. (2009), the P. fissicostatus Zone should be
correlated with the D. tuarkyricus Zone (¼ D. oglanlensis Zone).
Moreover, Kemper (1995) and García-Mondéjar et al. (2009)
suggested that Prodeshayesites is a synonym of Deshayesites.
Moreno-Bedmar agreed with this point of view.

1b The meeting adopted a two-fold division of the Aptian stage for
the Mediterranean area with a boundary between the Dufre-
noyia furcata and Epicheloniceras martini Zones. This has several
advantages as it allows us:
- to have an agreement with the two-fold division of the NW
European scheme (see Fig. 3 in Erba et al., 1996);

- to identify this boundary on a large scale as an important
change in the ammonite fauna that is recorded in Tethyan
oulet et al. (2009).



Table 1b
Ammonite standard zonation of the Barremian-Albian stages; the bold numbers refer to the numbers in the text.
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(FromTranscaspian toCaribbeanareas) and sub-boreal realms
(Bogdanova and Tovbina, 1995; Casey, 1996; Dauphin, 2002;
Hoedemaeker and Donovan, 2004; Dutour, 2005; Raisossa-
dat in Reboulet et al., 2006 (Neuchâtel meeting)); conse-
quently, the Deshayesitinae (DeshayesitesþDufrenoyia) are
restricted to the Lower Aptian sensu this work;

- to find a general agreement on the problem relating to the
D. furcata Zone and its position in the Lower or Middle Aptian
(previous discussions at the 1990 Digne, 2002 Lyon and 2005
Neuchâtel meetings did not reach a final solution; see
Hoedemaeker et al., 1990, 1993, Reboulet et al., 2006);

- to avoid the correspondence between the French substages
Bedoulian, Gargasian and Clansayesian and the Lower,
Middle and Upper Aptian respectively, taking into account
that some disagreements (Atrops versus Ropolo; Neuchâtel
meeting, Reboulet et al., 2006) exist for the Gargasian (see
also Conte, 1995; Dutour, 2005; Moullade et al., 2009). It
would be preferable to abandon the terms Bedoulian, Gar-
gasian, Clansayesian as they are not recognized internation-
ally, but mainly used in France as previously evoked during
the Neuchâtel meeting (Reboulet et al., 2006; see also Bersac,
Bert and Ropolo, written contributions). Moreover, the type
sections of these French substages do not offer good pros-
pects (low number and/or bad preservation of ammonoids)
and they are not well exposed, being partly or completely
inaccessible because of urbanization (see examples in
Moullade et al., 2004, 2006). Baraboshkin (subsequent
contribution) agrees that the French substages may not be
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appropriate even though Baraboshkin, Bogdanova and
Mikhailova (written contribution) recognize a three-folder
subdivision for the North Caucasus, Transcaspian and
Russian Aptian zonal schemes.

2. D. oglanlensis Zone.

Moreno-Bedmar’s proposal to recognize a Deshayesites luppovi
Subzone in the upper part of the D. oglanlensis Zone was accepted.
This index-species has been recognized in the Iberian peninsula (in
the Subbetic (Aguado et al., 1997) and Prebetic (Moreno-Bedmar,
2010; Moreno-Bedmar et al., 2010) Domains and in the Organyà
Basin (Moreno-Bedmar, 2010)), and in the Vocontian Basin (SE
France) where forms that Delanoy (1995, 1997) identified as
Deshayesites sp. (¼ Prodeshayesites cf. tenuicostatus in Delanoy,
1991), were reidentified by Aguado et al. (1997) as D. cf. luppovi
(see also Moreno-Bedmar, 2010; Moreno-Bedmar et al., 2010).
Ropolo (subsequent contribution) considers that the D. luppovi
Subzone is not justified as this index-species appears at the base of
the D. oglanlensis Zone at the Cassis-La Bédoule section (Ropolo
et al., 2006). Bersac and Bert (subsequent contribution) suggest
that D. oglanlensis and D. luppovi are in need of revision.

3. Deshayesites forbesi Zone.

Considering that Deshayesites weissi is a nomen dubium (further
explanation in Reboulet et al., 2006, 2009), D. forbesi is chosen as
the new index-species for the interval zone. This solution was
previously adopted by Moreno-Bedmar et al. (2010). Bersac and
Bert (written contribution) are in accordance with this scheme.
According to Bogdanova and Tovbina (1995), Raisossadat et al.
(2008) and García-Mondéjar et al. (2009), the D. weissi and
D. forbesi Zones are coeval. For Baraboshkin, Bogdanova and
Mikhailova (written contribution), the D. weissi and D. forbesi
Zones are correlated (Transcaspian zonation). These authors also
correlated the D. weissi and Deshayesites volgensis Zones (North
Caucasus, Mangyshlak and Russian zonations); although Casey
(1964) considered that D. forbesi and D. volgensis are different
species, Baraboshkin and Mikhailova (2002) suggested that
D. forbesi could be a junior synonym of D. volgensis (see also
Baraboshkin, 2005).

Ropolo (written contribution) suggested replacing D. weissi by
Deshayesites consobrinus as the zonal index. For this author,
Deshayesites aff. consobrinus and D. consobrinus (s.s.) are respec-
tively restricted to the lower (D. oglanlensis Zone) and upper
(formerD. weissi Zone) parts of the calcareous interval at the Cassis-
La Bédoule section (Ropolo et al., 2000, 2006). Twomain objections
can bemade: 1) D. consobrinuswas already chosen as index-species
for a zone that corresponds to a different interval (lower part of the
calcareous interval at the Cassis-La Bédoule section; Busnardo,
1984); 2) there is a problem of identification between “true”
D. consobrinus and D. aff. consobrinus.

The problem relating to the Roloboceras hambrovi Subzone
and its position in the Deshayesites deshayesi Zone (just below
the Deshayesites grandis Subzone; Ropolo et al., 2000, 2006,
2008a) or in the D. forbesi Zone (former D. weissi Zone; Moreno
et al., 2007; Moreno-Bedmar et al., 2009, 2010; García-Mon-
déjar et al., 2009) was discussed. Ropolo (written contribution)
suggested that, provisionally, a chronostratigraphic significance
should not be assigned to the R. hambrovi Subzone because there
are many divergences of opinion on its real position between
outcrops in Spain and France (in Ardèche department and La
Bédoule section). However, taking into account data presented by
Moreno-Bedmar (based on Moreno et al., 2007; Moreno-Bedmar
et al., 2009, 2010; Moreno-Bedmar, 2010; see also Najarro et al.,
2011), the Kilian Group accepted a R. hambrovi Subzone in the
upper part of the D. forbesi Zone (Bersac and Bert (subsequent
contribution) have a similar point of view). As Roloboceratinae
probably occurred only in shallow palaeoenvironments (Moreno-
Bedmar et al., 2009), the identification of this subzone in deeper
palaeoenvironments could be limited or impossible. In previous
meetings, the Kilian Group agreed to use some species as indices
of subzones even if they were rare or absent in one of these two
palaeoenvironments (platform versus basin; for instance: Thur-
manniceras otopeta, Teschenites callidiscus, Hoedemaeker et al.,
2003; Pseudocrioceras waagenoides, Reboulet et al., 2009). A
discussion took place about whether a zone could contain only
one named subzone and an unnamed interval (rather than giving
that interval a subzonal name, here a D. forbesi Subzone); the
group ended up accepting an unnamed interval. It is important to
underline that the Roloboceras beds include the record of Oceanic
Anoxic Event 1a (¼ OAE 1a; Renard et al., 2005; Moreno-Bedmar
et al., 2008, 2010; Bover-Arnal et al., 2010; Moreno-Bedmar,
2010, see also Najarro et al., 2011; for the different proposals of
the age of OAE 1a see Fig. 1 in Moreno-Bedmar et al., 2009).

4. D. deshayesi Zone.

No change. According to Moreno and Company (2007) and
Moreno-Bedmar et al. (2009), this index-species is characterized by
a high intraspecific variability: D. grandis Spath (1930), Deshayesites
involutus Spath (1930), Deshayesites latilobatus (Sinzow, 1909) and
possibly Deshayesites multicostatus Swinnerton (1935) could be
interpreted as the macroconchs of D. deshayesi (Orbigny, 1841);
while its microconch could be represented byDeshayesites vectensis
Spath (1930), Deshayesites wiltshirei Casey (1964) and Deshayesites
geniculatus Casey (1964). In this case, the D. grandis Subzone should
be abandoned as the index-species would be considered as a junior
synonym of D. deshayesi. For Bersac and Bert (written contribution),
D. deshayesi and D. grandis can be distinguished and they are not
dimorphs of the same species (see also Ropolo, subsequent
contribution). Consequently, the Kilian Group decided that further
investigations on the dimorphism of D. deshayesi and the ranges of
different taxa are necessary before it can accept a change.

5. D. furcata Zone.

The group agreed to divide this zone into the D. furcata and
Dufrenoyia dufrenoyi Subzones. This subdivision was proposed by
Dutour (2005) for French sequences (Vocontian basin), and has
been recognized recently in Spain (Maestrat basin, Moreno-Bedmar
et al., 2010; Prebetic domain, Moreno-Bedmar, 2010). The
D. dufrenoyi Subzone is also recognized in México by Barragán-
Manzo and Méndez-Franco (2005). Bersac and Bert (subsequent
contribution) agree with this subdivision of the D. furcata Zone.

6. E. martini Zone.

No change. The three subzones Epicheloniceras debile, Epi-
cheloniceras gracile and Epicheloniceras buxtorfi of Casey (1961),
introduced in the standard zonation during the Neuchâtel meeting
(Reboulet et al., 2006) following a proposal of Atrops and Dutour
(see also Dutour, 2005), have also been recognized by Ropolo et al.
(2008b).

7. Hypacanthoplites jacobi Zone.

No change. It is underlined that there are different interpreta-
tions of the systematics of this index-species. For Kennedy et al.
(2000), H. jacobi (Collet, 1907) should be interpreted as
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a synonym of Hypacanthoplites plesiotypicus (Fritel, 1906). Owen (in
Mutterlose et al., 2003) considered that H. plesiotypicus and
H. jacobi are distinct. For Bulot (2007), the original of
H. plesiotypicus is far more closely related to Hypacanthoplites
clavatus (Fritel, 1906), Hypacanthoplites nodosicostatus (Fritel, 1906)
and Hypacanthoplites sarasini (Collet, 1907) complex (¼ a strongly
tuberculated group) than to H. plesiotypicus Casey non Fritel and to
H. jacobi (Collet) (belonging to a feebly tuberculated group with
Hypacanthoplites anglicus andHypacanthoplites trivalis). This author
added that Hypacanthoplites is a “trash taxon”. Consequently,
a complete revision of Hypacanthoplites is needed in order to define
its content, the exact range of species and their palaeobiogeo-
graphic distribution. A similar work would be also necessary for
Acanthohoplites. Baraboshkin (subsequent contribution) empha-
sized that the interval around the former Middle/Upper Aptian
boundary (Parahoplites/Acanthoplites) needs further study. As sug-
gested by the chairman, a working group could be focused on these
problems.

2.2. Albian

Up to this Kilian Group meeting, the Albian standard zonation
for the Mediterranean region corresponded to the zonal scheme
developed by Spath and Owen. It has not been modified since the
first meeting of the Lower Cretaceous Cephalopod Team
(Hoedemaeker et al., 1990), except for the introduction of the
Dipoloceras cristatum Subzone at the base of the Mortoniceras
inflatum Zone during the London meeting (Rawson et al., 1999).
As most of the specialists on the Albian zonation were absent at
the Dijon meeting, the discussion was shortened and the Kilian
Group considered that it was impossible to make good decisions
for most of the proposals sent to the chairman by different
colleagues. Consequently, the main changes concern the Upper
Albian alone.

8. Leymeriella (Leymeriella) tardefurcata Zone.

No change. In their discussion about theAptian/Albian boundary,
Bulot and Latil (written contribution) propose a L. (L.) tardefurcata
Assemblage Zone that can be recognized by the co-occurrence of the
Acanthohoplitinae with the genera Douvilleiceras, Mirapelia, Pro-
lyelliceras, Parengonoceras and/or Parabrancoceraswhen Leymeriella
is not present. Even if their suggestion would maintain stability in
the stratigraphic nomenclature, their proposal has not been
accepted because it raises some drawbacks:

- as the range of this biostratigraphic unit neither corresponds to
the L. (L.) tardefurcata Zone sensu Kennedy et al. (2000) nor to
that sensu Owen (2002); this third definition of the L. (L.) tar-
defurcata Zone could introduce some problems of correlation
and communication;

- the Kilian Group usually prefers to use interval zones to build
the Lower Cretaceous standard zonation;

- more detailed data should be presented before this option can
be accepted by the Kilian Group, and as previously evoked, the
Acanthohoplitinae are in need of complete revision.

9. Douvilleiceras mammillatum Zone.

Since its introduction in the standard zonation (Hoedemaeker
et al., 1990), the D. mammillatum Zone has always been consid-
ered as a total range zone sensu Owen (1988). The range of the
index-species seems difficult to define taking into account that
a large intraspecific variability can be recognized (D. mammillatum
s.s. vs D. mammillatum s.l.; Amédro, 1992). Bulot and Latil (written
contribution) suggested to interpret this unit as an interval zone,
with a base and a top defined by the last occurrence of Acantho-
hoplitinae and the first appearance of Lyelliceras, respectively.
Their proposal was not accepted by the Kilian Group. The accep-
tance of the D. mammillatum Zone sensu Bulot and Latil in the
zonal scheme of the Mediterranean region could raise some
problems of correlation with the NW European zonation where
the D. mammillatum Zone sensu Owen (1988) is classically used.
Moreover, the range of Acanthohoplitinae cannot yet be defined
precisely as this subfamily is in need of complete revision (see
point 7).

Bulot and Latil (written contribution) proposed a Lyelliceras
pseudolyelli Total Range Zone at the top of the Lower Albian. This
index-species, introduced in the zonal Mediterranean scheme by
Latil (1995; L. pseudolyelli Subzone), has a wide distribution
(NW Europe, Mediterranean region, Madagascar, South Africa,
Venezuela and Colombia). L. pseudolyelli has been recently
recognized in Peru (Andean basin; Robert, 2002) and Tunisia
(Chihaoui et al., 2010). It is also present in the material that
Coquand collected from Algeria in the 19th century (Szives,
subsequent contribution). Taking into account its high potential
for correlation, the Kilian Group decided to consider L. pseudolyelli
as the index-species of a subzone at the top of the D. mammillatum
Zone (sensu Owen, 1988) in order to avoid a change in the concept
of this zone (which would be shortened in its upper part with the
separation of a L. pseudolyelli Zone; see problem of correlation
with the NW European zonation). In the Anglo-Paris basin, it
seems that L. pseudolyelli precedes Lyelliceras lyelli without an
overlap but in the Andean Basin both these species co-occur in
part of their range (Robert, 2002). Consequently, the L. pseudolyelli
Subzone must be defined as an interval subzone with the base
defined by the first appearance of its index-species and the top by
the first occurrence of L. lyelli, index-species of the overlying
subzone (see point 10).

10. L. lyelli Subzone.

No change. Bulot and Latil (written contribution) emphasized
that the Middle Albian zonal scheme formerly accepted by the
Lower Cretaceous Cephalopod Team (Hoedemaeker et al., 1990)
and based on the European Hoplitidae zones of Spath (1941) and
Owen (1971) does not work in the Mediterranean region. Conse-
quently, they propose subdividing this substage into a lower
L. lyelli Zone and an upper Oxytropidoceras spp. Zone. This division
was first agreed for the “Tethyan Province” during the London
meeting (Rawson et al., 1999) to be used in parallel with the
hoplitid zones of the “European Province”. But subsequent meet-
ings made no reference to the proposal and continued using only
the “European Province” zonation. Considering the wide distri-
bution of L. lyelli (Western Europe, North Africa, Japan, Iran,
Venezuela, California, Madagascar and South Africa) and the fact
that this species is used to define the base of the Middle Albian
(Hart et al., 1996), Bulot and Latil suggested raising the rank of the
L. lyelli Subzone to that of a zone that would be defined by the
total range of its index-species (Latil, 1995). These authors
consider the Oxytropidoceras spp. Zone as an interval zone marked
at its base by the last occurrence of L. lyelli and its top by the first
occurrence of D. cristatum. However, as is well underlined by Bulot
(2010), “our understanding of the oxytropidoceratid stratigraphic
distribution is still at a preliminary stage and is handicapped by
their spot occurrence in the standard successions of Western
Europe”. Consequently, the Kilian Group decided that more
detailed data should be presented before it can accept changes in
the Middle Albian zonation as the Mediterranean ammonite
faunas of this interval are still very poorly know.
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11. D. cristatum Zone.

This is the first zone of the zonal scheme of the Anglo-Paris basin
(Amédro, 1992; Amédro and Matrion, 2004; Amédro et al., 2004).
The index-species has a very wide distribution (Kennedy et al.,
1999; Amédro et al., 2004) and its appearance is used to define
the base of the Upper Albian (Hart et al., 1996). The D. cristatum
Zone is the first zone of the Upper Albian in the Northern Caucasus
(Baraboshkin, Bogdanova and Mikhailova, written contribution;
Baraboshkin, 1999). D. cristatum is usually a minor component of
the fauna and where the species is absent, the interval can be
determined adequately by other faunas as the interval is marked by
a major faunal turnover (entrance of Mortoniceratinae and Sto-
liczkaiinae). The Kilian Group agreed to include the D. cristatum
Zone in the standard zonation as this point of view is supported by
Bulot and Latil (written contribution).

12. Mortoniceras pricei, M. inflatum, Mortoniceras fallax, Mortoni-
ceras rostratum and Mortoniceras perinflatum Zones.

According to Bulot and Latil (written contribution), the former
subdivision of the Upper Albian into a lower M. inflatum Zone and
an upper Stoliczkaia dispar Zone does not reflect the knowledge of
the evolution of ammonite faunas above the D. cristatum Zone.
Bulot, Latil and Matrion favour the phyletic zonation of Amédro
(1980, 1981, 1992, 2002), Amédro and Matrion (2004) and
Amédro et al. (2004), amended by Kennedy and Latil (2007; cf.
M. rostratum Zone). It is based on the evolution of Mortoniceras (cf.
variation in the number of lateral tubercules), which disappears at
the top of the M. perinflatum Zone. Each zone is defined by the first
appearance of the index-species. Mortoniceras pricei, M. inflatum,
M. fallax, M. rostratum and M. perinflatum have a wide distribution
(Kennedy et al., 1999, 2008; Amédro et al., 2004; Amédro and
Robaszynski, 2005; Kennedy and Latil, 2007; Mosavinia et al.,
2007; Szives, 2007). Consequently, this zonation was adopted at
the Kilian Group meeting.

13. Arrhaphoceras briacensis Zone.

Bulot and Latil (written contribution) support the use of an
A. briacensis Zone sensu Gale et al. (1996), for the interval from the
last occurrence of Mortoniceras to the first occurrence of Man-
telliceras (see also Amédro, 2002). According to Amédro (2002;
Fig. 4), it seems that the last occurrence of M. perinflatum is
immediately followed by the first occurrence of A. briacensis. In this
case, it would be preferable to define the base of the A. briacensis
Zone with the first appearance of its index-species in order to
follow the zonal scheme of Amédro (1992), in which each interval
zone is defined by the first appearance of the index-species.
However, it seems difficult to precisely define the base of this
zone with the first appearance of the index-species as it is rare.
Until now, A. briacensis has been recorded only from South-East
France (Scholz, 1973; Delanoy and Latil, 1988; Gale et al., 1996;
Amédro and Robaszynski, 2000). However the genus Arrhapho-
ceras is also reported from Hungary (Szives, 2007). Szives (written
contribution; Szives, 2007) emphasized that intermediate forms
between Stoliczkaia and Mantelliceras have been found in Hungary
and she suggested that they can be used as possible markers of the
topmost Albian.

3. Next meeting of the Kilian Group

This will be in Ankara (Turkey) in September 2013, together
with the 9th International Symposium on the Cretaceous System. In
this planned meeting, the Kilian Group is expected to focus on the
Berriasian, Valanginian and Hauterivian stages and to calibrate
different ammonite zonations of the Tethyan, Boreal and Austral
realms with the “standard” Mediterranean region zonation.
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