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Anstract. - The Cenomanian ammonite faunas from Cissis, Bouches-du-Rhone, France are revised. and
correlated with the standard zonal scheme proposed for the Anglo-Paris Basin by the author and colleagues.
Inall. some 42 species are recognised. demonstrating the presence of the Manrelliceras mantelli. Acanthoceras
rhotomagense, A. jukeshrownei and Calycoceras (Procucalycoceras) guerangeri Zones, Criticism of the
zonation are discussed, and correlations made with the scheme for Southeastern France proposed by Thomel
(1972). The assemblage includes rare Boreal forms (Hyphoplites). frequent Tethyan ones (Phylloceras
(Hypophylloceras). Phyllopachyeeras, Tetragonites, Gaudryeeras (Gawdryeeras), G, (Mesogaundryeeras),
Anagaudryceras. Zelandires) and many cosmopolitan taxa (Puzosiu. Acanthoceras. Mantelliceras.,
Calycoceras. Sciponoceras, Turrilites. Scaphites), an association also present in the more pelagic lacies of
Drome. Alpes-Maritimes and Alpes de Haute-Provence to the north. where these taxa co-occur with Boreal

Schloenbuchia.

Kty worps: Cetaccous, Cenomanian, ammonites, France.

INTRODUCTION

The Cenomanian succession at Cassis (Bouches-
du-Rhéne) (PL1. Text-figs. 1. 2) is onc of the best
known and most richly fossiliferous sequences of this
age in southern France.

Fossils from Cassis were lirst described by
Matheron in 1842: this locality is one of those
mentioned by Alcide d'Orbigny in the discussion of
his Vingtieme Elage. the Cenomanian. in the Cours
Elémentaire (1852). It is the type locality of classic
Cenomantan ammonite species such as
Neostlingoceras carcitanense (Matheron, 1842),
Puzosia mayvoriana (d’Orbigny, 1841) and
Gaudryceras cassisianum (d'Orbigny, 1850).
Furthermore, the faunas are of some palaeobio-
geographic interest for, as Kilian & Reboul (1913)
noted. they show an intermingling of typically Boreal
and typically Mesogean forms. The age of the Cassis
faunas has been widely discussed (Matheron, 1842;
Coquand, 1861: Hébert, 1864; Reyncs. 1864: Toucas,
1873; Kilian & Reboul, 1913; Roch, 1926; Fabre,
1940; Fabre-Taxy & Thomel, 1964; Tronchetti, 1970a-
b: Philip, 1970; Babinot et «l., 1972; Babinot &
Tronchetti, 1973; Tronchetti, 1981, 1982: Babinot er
al.. 1988; Philip. Airaud & Tronchetti, 1989 eic.).
Faunas from Cassis, especially those from the ‘Banc
des Lombards” have found their way into the principal
museums of western Europe. but no comprehensive
account was published until the work of Fabre (1940).

Subsequently. some ammonite determinations have
been revised by Sornay (1955, 1957). Fabre-Taxy &
Thomel (1964) and Thomel (1972, 1987).

The present account is based on collections made
during a series of visits during 1967-1990. together
with a revision of the collections at the Université de
Provence, Marseille. what remains of the Matheron
collection and other material at the Musée d Histoire
Naturelle. housed in the Palais Longchamp, Marscille.
Dr. G. Thomel's collections at Nice and the US
National Museum of Natural History in Washington
DC. collections at Grenoble and Lyon. the Paris
Museums, the British Museum (Natural History). and
the Naturhistorisches Museum, Wien. This revision
adds considerably to the previously known Cassis
ammonite faunas. and a critical reappraisal of earlier
determinations leads to rather different conclusions
to those put forward by some earlier workers. It also
provides a basis for the discussion of certain apparent
anomalies between Cenomanian zonal schemes
proposed for the Anglo-Paris Basin (e.g. Wright &
Kennedy, 1984) and Provence (e.g. Thomel, 1972).

DESCRIPTION OF THE SECTION

The exposures at Cassis are south of the town in
the cliff below the Chiitcau cast of Anse de la Grande
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Fig. 1. - Locality map of Cassis. The section shown in Fig. 2
was measured at the Pointe des Lombards.

Mer 1o the Pointe des Lombards (P11, fig. 2), in the
cliff known as “Pierres Tombées™ (PI.1. fig. 1) and
beyond (Text-lig. I). The actual succession at Cassis
is somewhat variable, and passing in a north-west to
south-east direction, the lower parts of the
Cenomanian attenuate markedly. Below the Chateau,
the Aptian/Cenomanian junction is marked by an
erosion surface with some piping of Cenomanian
sandstones down into Aptian Marls, overlain by a
thin (10-15 cm) conglomeratic unit (PlL.1. fig. 3)
containing small clay flakes and pebbles together
with derived phosphatic pebbles and moulds of fossils
including rhynchonellids, terebratulids. and fragments
of Tonohamites. Protanisoceras, Hypacanthoplites
and Epicheloniceras. This is an Upper Aptian
Hypacanthoplites jacobi Zone association. Also
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present are limonitic Lower Cenomanian ammonites
Mantelliceras and Sharpeiceras. An indigenous {auna
occurs immediately above this. including a large
specimen of Puzosia aff. mayoriana (d'Orbigny, 1842)
recorded by Fabre-Tuaxy & Thomel (1964), succeeded
by 1510 16 m of grey and buff, burrowed ferruginous
calcareous silts and sandstones.

To the south-cast. the cliff-forming sandstone
attenuates, and is terminated by a limonitised
hardground and associated conglomerate, the Banc
des Lombards. which [irst appears in the cliff. At the
Pointe des Lombards the section shown in Text-lig. 2
is visible. The conglomerate at the base of the
Cenomanian succession (Bed 2) rests on a sharp
erosion surface, perforated by diverse. sandstone-
filled burrows. Within the conglomerale itself are
pebbles and angular flakes of marl derived from the
Aptian below, fragments of Neohibolites,
brachiopods. moulds of Hypacanthoplites and other
derived ammonites. These arc commonly limonitised,
and coated in brown. laminated lerruginous crusts.
There are some derived phosphatised fossils., and
cobbles ol fine grained limonitised mudstone. again
with laminated limonitic crusts. and some limonitised
epizoans. Some of these cobbles are also bored. Most
of this material appears to be derived from the Aptian.
but there are also fragments of limonitised
Mantelliceras of the miantelli group. suggesting some
reworking and diagenetic replacement of pre-existing
early Cenomanian material.

The conglomerate grades up into nodular, blue,
buff-weathering calcarcous sandstones and quartzose
calcarenites some 3 m thick at the point: this is the
unit which undergoes such marked attenuation when
traced along the clifl below the Chiteau. The sediment
is burrowed, and nodularity becomes more pronounced
in .he high_r parts (. I.1. fig. 2). Thin s_.ctions show a
range of quartz contents: poorly cemented levels
ranking as calcarcous sandstones. the nodules and
concretions commonly containing far smaller
proportions of terrigenous debris than their poorly
cemented matrix. Many of the carbonate grains are
micritised and of uncertain origin. but there are
recognisable rounded grains of echinoderm debris.
calcareous algae. the celtular shell layers of rudistids,
inoceramid prisms and oyster-derived foliated
structure, together with not infrequent ostracodes.
benthonic and planktonic foraminifera. Some
microfossils, and the voids in echinoderm and rudistid
derived grains are infilled by a green mineral,
presumably glauconite. Occasional limonitised pebble
fossils (e.g. Turrilites. Sciponoceras) occur in this
unit together with crushed. indigenous Inoceramus.
holasteroid echinoids, and Mantelliceras of the saxhii
(Sharpe. 1857) group.

The strikingly nodular top of this unit is a
hardground. the Banc¢ des Lombards. Soft sediment
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moulds

Sharpeiceras.

Interbedded hard and soft and hard flaggy,

18] = burrowed, sometimes glauconitic silts and fine

calcareous sandstones, silty marls, and occasional

lenses of rudistid debris. Crushed aragonitic

molluscs common, especially in Bed 15: Sciponoceras,
Turrilites, Phylloceras (Hypophylloceras), Tetragonltes,
15 Puzosia mayoriana, Neolobites vibrayeanus,
Eucalycoceras spp. Calycoceras (Calycoceras) sp.

Lenticles of fine ferruginous conglomerate.

Lenticles of ferruginous conglomerate.

Ellipsoidal calcareous concretions with moulds of ammonites,
especially Calycoceras (Newboldiceras) spp.

'‘BANC DES LOMBARDS' and associated hardground, with diverse
Lower and Middle Cenomanian fauna as limonitised shells and

Nodular, blue, buff-weathering calcareous sandstones and
quartzose calcarenites with indigenous Inoceramus crippsl,
Conulus and Mantelliceras of the saxbli group and occasional
limonitic pebble fossils (Sclponoceras, Turrilites) piped down from
above in arthropod burrows.

Basal conglomerate with phosphatic and limonitic fossils
including derived Aptian ammonites (Hypacanthoplites)
and some remanié Lower Cenomanian Mantelliceras and

Piped erosion surface

Rhythmically bedded grey Gargasian Marls (Upper Aptian)

m

Fig. 2. - The Aptian-Cenomanian boundary and lower part of the Cenomanian succession at the Pointe des Lombards, Cassis.

has been removed from between nodules formed as a
result of carly diagenetic cementation (in part as a
result of the activity of burrowing organisms. probably
arthropods), and some material has been reworked
into an intraformational conglomerate resting on. and

in the interstices between. nodules. Locally. nodules
have a greenish surface tinge and appear to have been
glauconitised: glauconite infillings of microfossils
and other voids are prominent at this level. Far more
striking is a rusty limonitic replacement ol the



hardground surface and cobbles thercon, together
with the development ol laminated limonitic crusts,
up to several millimetres in thickness. In thin scction,
the carbonate grains. matrix and cement of what were
originally calcareous sandstones and quartzosc
limestones has been wholly or partially replaced by
opaque or translucent limonite. Where replacement is
slight, the fine sediment infilling voids in microfossils,
echinoid debris etc., are commonly the only areas
altered; where replacement is complete, even quartz
grains are corroded and may show reniform limonitic
intrusions. Some nodules and parts of the hardground
surtface are bored and may bear epizoans. themsclves
sometimes replaced by limonite.

The fauna occurring in the conglomerate overlying
and infilling interstices in this hardground - the Banc
des Lombards - isextensive, as listed by Fabre (1940).
Fossils occur in three distinctive preservations:

1. As phosphatised and limonitised moulds,
generally badly worn and rounded. This assemblage
includes specimens of Hypacanthoplites, and is clearly
derived Aptian material.

2. A limonitised fauna, where both formerly
aragonitic and calcitic organisms occur both as moulds
and as specimens retaining shell, although the
carbonate is generally replaced by shiny brown and
black limonite. Such specimens are olten (ragmentary
and may bear laminated skins and crusts of limonitic
material.

This fauna is again very clearly derived and
reworked; although the matrix infilling specimens is
highly altered, it appcars to have been originally
closely similar to the lithologies present in Bed 3,
below the hardground: it is petrographically distinet
trom the matrix ol the derived Aptian material.

The dateable elements of this assemblage are
Cenomanian. as discussed further below. In addition
to the ammonites described here, there are diverse
other groups (Fabre, 1940) including bivalves,
gastropods. corals, serpulids, polychaetes. echinoids
cte. The most conspicuous tossils are fragments of
the caprinid rudistid Ichthyosarcolites. These give
cvidence for a rather complex history beyond that of
simple hardground formation and reworking inferred
from observations above. The originally caleitic fabric
ol cellular shell layers has been wholly replaced by
opaque limonile, the cavitics containing in some cases
complex geopetal inlills of sediment (now limonitised)
or coarse spar, which may also be limonitised. In
some cases fragments of calcitic shell fabric, detached
from the walls of individual cells. occur in the infills:
yvet other voids have been infilled by coarse spar,
which may also show signs of limonitisation.
Laminated limonite crusts in turn coal these fragments.
and may also incorporate clasts of limonitised
sediment, to produce complex nodules.

3. The youngest elements of the fauna ol the Banc
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des Lombards comprise indigenous material which
does not show obvious signs of limonitisation.
Originally calcitic organisms occur as such. originally
aragonitic organisms occur as composite moulds.
commonly in uncrushed concretionary preservation
in nodules a short distance above the hardground in
bed 5 of the section shown in Text-fig. 2.

The matrix of the Banc des L.ombards consists of
acalcarenitic quartzose limestone crowded with grains
of limonitised material, benthonic and planktonic
foraminifera, cchinoid debris, and diverse other
skeletal grains. together with scattered pelletal
glauconilte.

Above. ]l have logged some 4 m of alternations of
morc and less cemented flaggy calcareous silts and
limestone with some levelsrich in pelletal glauconite.
Calcareous concretions (sometimes conlaining moulds
ol'ammonites, e.g. Fucalvcoceras and Calvceoceras)
occur in the lower part of this sequence (Bed 5).
whilst lenticles of limonitic conglomerate and an
intercalation of breccia with fragmentary rudistids
(Ichthyosarcolites, Radiolites. Capirina) are also
present. Soft silts 2-3 m up in this sequence (Beds 13
and [5) yield an abundant fauna of crushed ammonites,
their shells preserved as creamy pink-white powdery
aragonite: Lucalveoceras is common at this level.

A few lens of metres cast of the Pointe des
Lombards the lower part of this sequence undergoes
marked lateral change. with the appearance of
olistoliths of rudistid-bearing limestonc, above which
are more than 10 m of alternations ol silts, ine sands
and slabby burrowed sandstones with Euwcalycoceras
pentagonunt (Jukes-Browne, 1896). The higher parts
of the Cenomanian succession are lacking in
ammonites, and are not considered further here.

CENOMANIAN AMMONITE ZONES

Texi-fig. 3 shows the Cenomanian ammonite
zonation developed in the Anglo-Paris Basin: sce
Kennedy (1969, 1971, 1986). Juignet & Kennedy
(1976), and Wright & Kennedy (1981. 1984, 1987,
1990) for discussion. This zonation has its origin in
the threefold zonation initially proposed for the
Cenomanian by Hancock (1960). These are
assemblage zones, characterised by an association of
species that are not necessarily restricted to their
zone. The subzones are also characterised by
assemblages, and are more local units geographically
than the zones recognised. Wiedmann & Schneider
(1979) and Wiedmann, Kaplan, Lelimann &
Marcinowski (1989) have recently suggested
modifications to this scheme that require comment.
Their use of a Uraturiceras vicinale Zone in western
Europe is a little premature in my view, as only two
specimens have becn discovered to date, and these in
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w
o _ Calyvoceras crassum
S Calycoceras guerangen
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= Acanthoceras jukesbrownei
1] Acanthoceras rhotomagense
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— Acanthoceras rhotomagense
Turmilites costatus Acanthoceras praecursor

> Manteliiceras dixoni not recognised
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. Mantelliceras saxbii . :
- Manteliceras manteli Mantelliceras mantelli

Neost. carcitanense
. Manteliceras saxbii
= 2 Stoliczkaie dispar

Fig. 3. - Cenomanian ammonite zonation {(or the Anglo-Paris Basin (alter Wright & Kennedy. 1984) and Provence

(after Thomel. 1972) compared.

what appears to be a possibly condensed sequence at
Kassenberg. Germany (Wiedmann & Schneider.
1979), which anyway. yields Neostlingoceras
carcitanense, index of the lower Subzone of the
mantelli Zonce.

Wiedmann et al. (1979) proposc the abandonment
of Mantelliceras saxhii as a zonal marker. because it
also occurs in the Kassenberg [auna. This proposal is
based on a failure to understand that the Zones and
Subzones I use here and c¢lsewhere are assemblage
Zones. It was also pointed out more than 20 years ago
that early forms of saxhii appear already in the
carcitanense Subzone (Kennedy, 1969. p.467: see
also Wright & Kennedy, 1987).

Over much of western Europe and beyond,
Acanthoceras rhotomagense (Brongniart, 1822) co-
occurs in the lower part of its range with common
Turrilites (Turrilites) costatus Lamarck (1801). and
common Turrilires (Turrilites) acuins Passy. 1832,
in the upper partof its range. I'. (1.) costatus probably
appears below the first A. rhotomagense and ranges
above, while T. (T.) acutus ranges above A.
rhotomagense. This is no reason to abandon them as

subzonal markers: in the Anglo-Paris Basin their
abundance in associarion with A. rhotomagense mark,
with other ammonites, highly distinctive assemblage
subzones.

Wiedmann et af. (1979, p.940) favour
Lucalycoceras pentagonum as an index for what is
here termed the Calveoceras guerangeri Zone. Since
E. pentagomum ranges up into the succeeding
Metoicoceras geslinianum Zone in Sarthe and
Provence in FFrance and correlatives in the US Western
Interior (Cobban. Hook & Kcennedy. 1989, p.28), its
use as a zonal index by Wicdmann ¢t «/.. is in dircct
contradiction ol their abandonment of Mantelliceras
saxbiiand Turrilites (Turrilites) costatus as Subzonal
indices. Wiedmann et «al.. also criticise use ol
Cualycoceras (Proeucalycoceras) guerangeri as a
zonal index because ol its “rather restricted
distribution™. The species occurs widely in southern
England. is the commonest ammonite in the Marnes a
Ostrea biauriculata in the Cenomanian type region in
Sarthe, France, extends to the Alpes-Maritimes and
Alpes de Haute-Provence. France, where itis common,
is also present in central Tunisia and New Mexico,

[}
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and may occur in Portugal (Cobban, Hook & Kennedys,
1989: Wright & Kcnnedy, 1990): hardly a restricted
distribution in my view.

Wiedmann e¢r al. (1989) acknowledge that
Neocardioceras juddii does occurabove Metoicoceras
geslinianum inthe Wunsdort Quarry (Lower Saxony),
but question whether the juddii Zone (Text-fig. 3)
might better be a juddii Event, stating that the latter
has “many points in its favour™, although these
“points™ are unspecified. Neocardioceras juddii has
a limited stratigraphic range, and is the last member
of a lincage that extends back into the lower Upper
Cenomanian in the US Western Interior (Cobban,
1988, table 2). I1s geographic spread extends from
southern England to Sarthe in France. Belgium,
Germany. Czechoslovakia, Trans-Pecos Texas, New
Mexico, Arizona, Colorado, Utah and Montana in the
USA (Cobban. 1988: Kenncdy. Cobban. Hook &
Hancock. 1989; Cobban. llook & Kennedy, 1989),
suggesting to me that a Neocardioceras juddii Zone
is appropriate.

The zonal scheme for southeastern France proposed
by Thomel (1972) is at first sight very different from
that recognised in the Anglo-Paris Basin and restated
above. The two schemes can be correlated. as shown
in Text-fig. 3.

So far as | can judge Thomel's lower Lower
Cenomanian saxhii Zone is in part Upper Albian, for
some of his specimens of saxhii are actually
Stoliczkaia of dispar Zone aspect (c.g. Thomel. 1972,
pl.1.tigs. 8-12). The only Muntelliceras dixoni figured
by Thomelis his Calycoceras (Gentoniceras) orbignyi
(1972, pl.23, figs. 1.2), which is actually a specimen
from Sarthe. and there is no published cvidence for
this zone in the Provencal successions described by
him.

The Acanthoceras praecursor Zone is not well-
founded in my view. The index species is based upon
a type specimen from Cassis, and by its preservation
derived from the Banc des Lombards; it is a juvenile
A. rhotomagense in my opinion, as is the figured
fragment from Chiteauneul-des-Moustiers (Basses-
Alpes: Thomel, 1972, pl.52, fig. 5). It 1s thus
cquivalent to the Acanthoceras rhioromagense Zone
of the scheme used here.

Thomel’s rhotomagense Zonc is a further problem,
since his A. rhotomagense from southeastern France
are virtually all the younger Acanthoceras
Jukesbrownei (see Wright & Kennedy., 1984, and
synonymy below). 1 therefore equate the
rhotomagense Zone of Thomel with a part of the
rhotomagense Zone and the jukeshrownei Zone as
used here.

Calveoceras robustum of Thomel (1972, p.63,
pl.19. figs. 1-5)isasynonym of C. (Procucalvcoceras)
guerangeri (Wright & Kennedy. 1990, p.277), so that
robustum and guerangeri Zones are to be equated in

part. The index of Thomel's (1972) crassum Zone is
not a Culycoceras (Lotzeites) as originally indicated,
but a Calvcoceras (Newboldiceras) hippocastanum
(J. de C. Sowerby. 1836) (Wright & Kenncdy. 1990,
p.253). aspecies of the guerangeri Zone as used here.
Thomel's (1972) naviculare Zone corresponds to the
Metoicoceras geslinianum Zone of the present
scheme: the succeeding Neocardioceras juddi Zone
has yct to be recognised in southeastern France.

AGE OF THE SEQUENCE

Because many ol the fossils in museum collections
lack precise stratigraphic data, it is necessary, in
some cases. to infer horizon from preservation.
although | have found most of the species listed
below in situ.

Bed 2 of text-fig. 2, the basal conglomerate of the
Grés du Chiteau. yields mostly derived Aptian
material. [ have. however. scen Mantelliceras mantelli
(J. Sowerby. 1814) and Sharpeiceras laticlavium
(Sharpe. 1855) in sitn in this bed, both species
prescrved as limonitic moulds. These suggest the
lower part of the Lower Cenomanian. the mantelli
Zone. It should be noted that the holotype of
Neostlingoceras carcitanense came from Cassis. so
that elements of the carcitanense Subzone (Text-fig.
3) occur somewhere at least in the sequence.

Bed 3 of Text-fig. 2 is Lower Cenomanian. on the
basis of the occurrence, in sitw ol Mantelliceras of the
saxhii (Sharp, 1857) group. The fine Mantelliceras
cantiunum Spath, 1926a shown in P18, figs, 10, 11.
might also be from (the top of?) this bed.

The fauna of Bed 4, the Banc des Lombards.
preserved as limonitic moulds or with limonitised
shell, is extensive, and includes both Lower
Cenomanian. mantelli Zone elements and Middle
Cenomanian. rhoromagense Zone, costatus Subzone
clements. which numerically dominate the
assemblage. | have seen no evidence at all for the
dixoni Zone of the Lower Cenomanian. and only very
rare Turrilites (Turrilites) acurus Passy, 1832,
indicative of the upper. acurus Subzone of the
rhotomagense Zone. The complete fauna is:
Phylloceras (Hypophylloceras) sersitense
Pervinquicre. 1907, Phyllopachyceras whiteavesi
Kossmat, 1898. Tetragonites subtimotheanus
Wiedmann. 1962a, Tetragonites spathi Fabre, 1940,
Gaudryceras (Gaudryceray) cassissianum
(d°Orbigny. 1850), Gaudryceras (Mesogaudryceras)
lepronema (Sharpe, 1855). Anagaudryceras sacva
(Forbes. 1846). Zelandites curopae Wright &
Kennedy, 1984, Desmoceras (Desmoceras)
latidorsatum (Michelin, 1838), Forhesiceras
largilliertianum (d°Orbigny, 1841). Mantelliceras
mantelli (J. Sowerby. 1814). M. cantianum Spath,



1926a. M. saxhii (Sharpe, 1855), M. /ymense (Spath,
1926a), Acanthoceras rhotomagense (Brongniart,
1822), Cunningtoniceras cunningtoni (Sharpe, 1855),
C. inerme (Pervinquiere, 1907), Calyvcoceras
(Newboldiceras) asiaticun asiaticum (Jimbo, 1894),
C. (N asiaticum spinosum (Kossmat, 1897), Hamites
simplex d°Orbigny. 1842, Anisoceras plicatile J.
Sowerby, 1819, Turrilites (Turrilites) costatus
Lamarck, 1801, T. (T.) acutus Passy, 1832, T. (T.)
scheuchzerianus Bosc, 1801, Sciponoceras baciloide
(Mantell, 1822).

Probably from this level are Forbesiceras chevillei
(Pictet & Renevier, 1866). Hyphoplites curvatus
curvatus (Mantell, 1822), H. curvatus arausionensis
{(Hébert & Munier-Chalmas. 1875). Eucalvcoceras
collignoni (Fabre, 1940) and Hemiptychoceras
tropicum (Kossmat, 1897).

Bed 5 of the section shown in Text-fig. 2 yields,
chiefly from concretions, Calycoceras
(Newholdiceras) asiaticum asiaticum, C. (N.)
asiaticum spinosum and C. (N.) plunecostatum
(Kossmat, 1897). Preservation suggests that
Acunthoceras jukeshrownei (Spath, 1926b) and
Lucalycoceras denizoti (Fabre, 1940) arc also from
this level. The assemblage indicates the upper Middle
Cenomanian jukesbrownei Zone.

Beds 13-17 of Texi-fig. 2 have yielded in situ
Phiylloceras (Hypophylloceras) sp., Tetragonires
spathi, T.sp.juv., P.(P.ymavoriana, Neolobites sp.,
Euvucalyvcoceras gothicum (Kossmat, 1893), E.
pentagonum (Jukes-Browne. 1896). Neostlingoceras
kottlowski Cobban & Hook, 1981, and Sciponoceras
sp. This is a lower Upper Cenomanian Calveoceras
(Proeucalycoceras) guerangeri Zonc assemblage.
Elements of this fauna extend upwards [or more than
10 metres of section. 1 have seen no ammonites
indicative of any of the higher zones of the
Cenomanian from Cassis,

BIOGEOGRAPHIC AFFINITIES OF THE
FAUNAS

For most of the Cenomanian (mantelli to
guerangeri Zones), ammonite faunas in Western
Europe and easltwards as far as Iran north of the
Zagros line can be divided into two broad assemblages,
a northern one in which the genus Schlioenbachia is
dominant (over 95% of individuals in much of the
Lower and Middle Cenomanian), and classic Tethyan
phylloceratids, tetragonitids and desmoceratines rare
(Juignet & Kennedy, 1976), and a southern, Tethyan
one in which Schloenbachiais absent and the Tethyan
groups mentioned above locally frequent. A range of
cosmopolitan taxa occur throughout the region.

Over most of Europe. the juncture of thesc
assemblages is a tectonic one, bul in southcastern

France a transition can be recognised as one moves
from the southcastern Paris Basin into the Vocontian
Trough and, eventually. south to Cassis on the
Mediterranean coast. The transition between
assemblages is poorly understood to the east, where
there is only a single Schloenbachia known to me
from the Aquitaine Basin (in the Arnaud Collection.
in the Sorbonne Collections, now in the Université
Pierre et Marie Curie. Paris, and from Assize A of
Arnaud at Chateauneuf: de Grossouvre, 1901, p.368).
The remainder of the ammonite fauna known from the
Cenomanian (Moreau, Francis & Kennedy, 1983)
consists of cosmopolitan taxa only. The limited
Cenomanian fauna known from the Pyrénées (e.g.
Martinez. 1982) is also cosmopolitan.

Schloenbachia is acommon element in the faunas
of Alpes de Haute-Provence and Alpes-Maritimes, at
least in the l.ower and Middle Cenomanian, but is
rarer than in cocval assemblages from the Anglo-
Paris Basin. Although recorded from Cassis by Fabre
(1940)., I have been unable to confirm the record. In
contrast, another predominantly Borcal genus,
Hyphoplites is known from Cassis in the form of two
specimens only. Interestingly. this genusis also known
from northern Spain and Israel. Cosmopolitan genera
that occur in both Boreal and Tethyan assemblages,
as well as extending over much of the rest of the
Cenomanian world are common at Cassis, and include
Puzosia, Forbesiceras, Mantelliceras, Sharpeiceras,
Acanthoceras, Cunningtoniceras, Calvcoceras,
Fucalvcoceras, Hamtites. Hemiptvchoceras,
Anisoceras, Turrilites. Neostlingoceras.
Sciponoceras, and Scaphites. All of the remaining,
Tethyan genera that occur at Cassis (Phylloceras,
Phvllopachyceras, Tetragonites, Gaudryceras,
Anagaudryceras, Zelandites, Desmoceras) have a
more complex distribution. They are known from rare
stray individuals [rom as (ar north as southern England
(and in the case of Gaudryceras (Mesogaundrycerasy,
from Greenland).

[n Madagascar and North Africa these genera are
often common in hemipelagic marl facies. yet rare or
absent in more neritic facies. In southeastern France,
these same genera have a complex age and facies-
related occurrence. They are common in hemipelagic
marts at the Albian-Cenomanian boundary in the
Vocontian Trough, constituting the Zelandites dozei
fauna of FFallot (1885) in Dréme and Alpes de Haute-
Provence. A sccond flowering of the group is
documented by Thomel (1960. 1961, 1965, 1987), in
the Middle Cenomanian, in rhythmically bedded
limestone-marl scquences of Alpes de Haute-
Provence, Dréome and Alpes-Maritimes. The
Zelandites dozei fauna generally occurs as minute
pyritic nuclei, but the Middle Cenomanian assemblage
consists of large composite moulds of adults in some
cases at lcast (see PL.3, ligs. 6-8. 14, 18-24: P1.4, ligs.
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20. 21). This last association is what Thomel placed
in his “airede Leiostraca™ (1972, maps 1-3). in which
these taxa make up a little more than 30% of the fauna
(whether in terms of species presence or numerical
diversity is not stated).

At Saints-Lions in Alpes de Haute-Provence, some
110 km northeast of Cassis, Thomel's leiostracan
genera (Phylloceras. Tetragonites, Gaudryceruas,
Desmoceras. Puzosia) are common, as are Boreal
Schiloenbachia and cosmopolitan acanthoceratids and
heteromorphs in a hemipelagic limestone-marl facies.
The Cassis association is similar but lacking
Sclloenbachia, while occurring in a different and
more neritic facies, demonstrating that leiostraca are
not necessarily restricted 1o pelagic contexts in the
Cretaceous, an observation matched by their frequent
occurrence in nearshore terrigenous-clastic
associations in some other regions (e.g. Zululand
(South Africa), Madagascar).

REPOSITORIES OF SPECIMENS

The following abbreviations are used to indicate
the repositories of specimens mentioned in the text:

BMNH:
EMP:

Natural History Museum. London

Ecole des Mines Collections, now at the Université
Claude Bernard, Lyon

FSL: Département des Sciences de la Terre, Université
Cluude Bernard, Lyon

l.aboratoire de Géologic historique ¢t de
Paléontologie. Université de Provence. Marseille
MN: Muséum d’Histoire Naturelle, Nice

MNHP:  Muséum National d'Histoire Naturelle, Paris
OUM:  Geological Collections, University Museum, Oxtord
UG: Institut Dolomicu. Département des Sciences de la
Terre. Grenoble

US National Museum ol Natural History.
Washington DC

FSM:

USNM:

SYSTEMATIC PALAEONTOLOGY

Order Ammonoidea Zittel, 1884
Suborder Phylloceratina Arkell, 1950
Superfamily Phyllocerataceae Zittel. 1884
Family Phylloceratidae Zittel, 1884
Subtamily Phylloceratinae Zittel, 1884

Genus Phylloceras Suess, 1866
Type species. Ammonites heterophyilus ). Sowerby. 1820,
p.119.pl.226: by monotypy.

Subgenus Hypophylloceras Salfeld, 1924
Type species. Phylloceras anoense Stanton, 1895, p.74; by
monotypy.

Phylloceras (Hypophylloceras) seresitense
Pervinquicre. 1907
PL.2. figs. 1-4. 16, 17

1007 Phylloceras velledae var, seresitensis Pervinquigre, p.52.

1977a Phylloceras (Hypophylloceras seresitense seresitense
Pervinquiere; Kennedy & Klinger, p.304, pl.4, fig. 6: pl.6,
lig. 45 pb.7, fig. 4: pl.9 twith synonymy).

1984 Phylloceras (Hypophylloceras) cf. seresitense Pervinguiére.
1907: Wright & Kennedy. p.38. plLi. figs. 1. 2 (with
additional synonymy).

Tvpes - The species is based on some twenty
syntypes [rom the “Vraconnien™ of Henchir oum el
Aboub (Roman Seresita). north of Bargou (Kef
Rakrima. Guern er Rhezal). Chirich. Si Abd el Kerim,
Pont du Fahs and Mechtat Mergueb and a specimen
from the Upper Cenomanian of Ragoubat Feid el
Guenna. Tunisia. No lectotype designation is possible
until this material is re-examined. The lectotype
designation by Wiedmann (1964, p.222) of the original
Pervinquiére, 1910, pl.1 (10}, fig. 1, a specimen from

the Cenomanian ol Berrovaghia, Algeria is
illegitimate, as this is not one of the original specimens
cited by Pervinquicre in 1907. The syntypes are in the
Sorbonne collections. now housed in the Université
Pierre ¢t Marie Curie, Paris.

Discussion - This species is not infrequent in the
Cassis collections, and includes a large fragment
with a whorl height of 58 mm (P1.2_ figs. 16, 17). See
Wiedmann (1962a, b, 1964) and Kennedy & Klinger
(1977a) for extensive discussion and details of
differences from other species.

Occurrence - This species first appears in the
Upper Aptian of the Balearics and ranges to the
Middle Cenomanian. It is generally of Tethyan
distribution with records from southern France,
northern Spain, the Balearics, Algeria. Tunisia,
Angola, Zululand (South Africa). possibly Tanzania,
Madagascar. southern India. Japan, Alaska. California
and Mexico. A few stray individuals are known [tom
the Cenomanian of southern England.

Genus Phyllopachyceras Spath, 1927
Type species. Ammonites infundibulum d°Orbigny. [841,
p.-131, pl.39, Tigs. 4. 5: by original designation.

Phyllopachyceras whiteavesi (Kossmat, 1898)
P1.2, figs. 5. 6: Text-fig. 4

1898 Phylioceras Whiteavesi Kossmat, p.124 (189).

1940 Phyllopachyeeras whiteavesi Kossmat sp.; Fabre, p.213,
pl.5. figs. 405 (with synonymy).

1956 Phyltopachyceras whiteavesi Kossmat: Collignon, p.31.

1964 Purtschiceras (7) whiteavesi (Kossmat); Wiedmann, text-
fig. 58.

1964 Phylloceras whitecavesi Kossmat, Collignon, p.4, pl.318,
fig. 1348,



Discussion - The original of Fabre, 1940, pl.5,
figs. 4, 5, is shown in P12, figs. 5, 6, and there is a
specimen 19 mm in diameter collected in situ from
the Banc des Lombards in the University Muscum,
Oxford (no. KT 16117). Coiling is very involute. with
a minute umbilicus. The whorl section is slightly
compressed oval, the surface of the internal mould
smooth. The suture (Text-fig. 4) is only partially
ex osed.

Qccurrence - Cenomanian of Cassis, Bouches-du-
Rhone, and South India. Upper Albian and Lower
Cenomanian of Madagascar.

Suborder Lytoceratina Hyatt. 1889
Superfamily Tetragonitaceaca Hyatt, 1900
Family Tetragonitidae Ilyatt, 1900

Genus Tetragonites Kossmat, 1895
Type species. Ammonites timotheanus Pictet, 1847, p. 295,
pl.2. fig. 6: pl.3. figs. 1, 2: by original designation.

Tetragonites subtimotheanus Wiedmann. 1962a
PL.2, fig. 15; P14, {igs. 5.6.9-14, 18-22

1940 Tetragonites aff. timotheanus Mayor in Pictet et Roux;
Fabre. p. 214, pl.S. Digs. 20 3.

1973 Tetragonites subtimotheanus mactearni Wicdmann, p.393,
pl4. fig. 1o pl3, fies. 1-30 wext-fig, 3.

1983 Terragonites subtimotheanns subtimorlieanus Wicdmann,
1962 Wright & Kennedy. p.40. pl1, figs. 3. 4: text-lig, e
(with synonyniy).

1987 Tetraganites subtimotheanus maclearni Wicdmann: Thomel.
p. 16, pl.2. figs. 5. 60 pl.3. fig. 20 pld, figs. 1-3, 8-10: pL.5.
figs. 1. 2. 6-8 (with synonymy},

Tvpe - The holotype, by original designation. is
the original ol Kossmal. 1895, pl.17 (3), fig. 13, from
the lower part of the Utatur Group of south India, and
1s probably ol Cenomanian age.

Discussion - Thomel (1987) provides extensive
descriptions and illustrations of this species based on
numerous specimens (as 7. subtimotheanus melearni)
from the Alpes-Maritimes and Alpes de Haute-
Provence. to which the reader is referred. At Cassis,
the species is trequent in the Banc des Lombards and
also occurs crushed in the glauconitic marly silts
above (PL.2, fig. 15: pl.4, fig. 22). A large spccimen
from Thomel's collection is shown for comparison as
Pl.4, ligs. 20, 21.

Occurrence - Upper Lower to Upper Cenomanian
ol southeastern France. southern England. Crimea.
Zululand (South Africa). Madagascar. southern India,
Alaska and British Columbia.

10 mm

Fig. 4, - Partial suture ol Phyllopachyeeras whiteavesi
(Kossmat. 1898). from the original ol Plate 1.
figs. 5. 6. Bar scale is 10 mn.

Tetragonites spathi Fabre, 1940
PL4, figs. 1-4.7. 8

1940 Tetragonites spathi Breistr. in fite: Fabre, p.214. pl.6, lig. 1;
text-lig. 26.

1984 Tetragonites (Carinitesy spathi Fabre, 1940: Wright &
Kennedy. p.d9. plol. fig, 50 text-lig. 2a (with synonymy).

Type - The lectotype. here designated. is the
original of Fabre. 1940, pl.6. lig. I, in the collections
ol the Laboratoire de Géologie et de Paléontologie of
the Université de Provence, Centre St. Charles,
Marscille, from the Banc des Lombards at Cassis
(PL4.figs. 1. 2).

Description. The lectotype is 40 mm in diameter.
with the umbilicus comprising 30.4% of the diameter.
of moderate depth with a flattened wall that slopes
outwards, and anarrowly rounded umbilical shoulder.
The inner tlanks are flattened and subparallel, the
outer flanks feebly convergent, the ventrolateral
shoulders broadly rounded, and the venter flattened.
There are 6-7 relatively closely spaced constrictions
per half whorl that are narrow and shallow. markedly
prorsiradiate on the flanks. and projected into a [eebly
convex ventral peak on the mould. On the shell surface
(Pl.4. fig. 3) the site of the constrictions is marked by
prominent collar ribs. There is a [eeble. blunt siphonal
ridge.

Discussion - The siphonal ridge and numerous
constrictions distinguish Tetragonites spathi from
other species ol the genus. Wiedmann (1973) made
this the type species of his genus Carinites because of
the presence of a siphonal ridge. See Wiedmann
(1973), Kennedy & Klinger (1977b), and Wright &
Kennedy (1984) for additional discussion of the
species.

Occurrence - At Cassis this species is not
uncommon in the Banc des Lombards.

3
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Family Gaudryceratidae Spath. 1927

Genus and Subgenus Gaudryceras de Grossouvre, 1894
Type species. Ammaonites mitis Hauer, 1866. p.305. pl.2,
figs. 3, 4: by the subsequent designation of Boule, Lemoine
& Thévenin, 1906, p. 183 (11).

Gaudryceras (Gaudryceras) cassisianum
(d'Orbigny, 1850)
Pi.2. figs. 8, 9: P13, figs. 9-13. 15, 16. 18, 19. 24;
PL.12, fig. 13

1850 Ammonites cassisianus d'Orbigny. 1850, p.146.

1940 Gandryeeras cassisianum d°Orbigny sp.: Fabre, p.216,
pl.5. figs. 8, 9.

1955a Ammonites (Gaudrycerasy cassisionus ¢’ Orbigny: Sornay,
fiche 25. figs. 1-3.

1978 Anagaudryeeras cf. cassisianum (d°Orhigny. 1850
Cooper. p.65. fig. 8. non figs. 9. 10: 11b-d.
Y1980 Anagaudryceras cf. cassisiannm (4°Orbigny, 1850);

Marcinowski. p.243. pl.1. fig. 13.
1987 Gaudryceras cenomanense Thomel, p 3. plll. fig. 6.

Types - The lectotype, designated by Sornay
(1955).is shown in PL.3, figs. 9. 10: the paralectotype
is shown in P1.3. fig. 12, both are in the d'Orbigny
Collection, no. 6122 _housed in the Muséum National
d’Histoire Naturclle. Paris, and from Cassis.

Discussion - The lectotype of G. (G.) cassisianum
is a juvenile (PL.3, figs. 9, 10), the paralectotype
(PL.3, fig. 12) a much larger fragment with coarse
lirae. butl without coarse folds. showing the species to
be a Gaudryvceras (Gaudryceras), rather than an
Anagaudryceras as proposed by Cooper (1978) and
Marcinowski (1980). A rather better juvenile is shown
in PL3, ligs. 15-16: some 37 mm in diameter, the
umbilicus comprises 38% of the diameter and is
shallow. with an evenly rounded wall and shoulder.
The whorl section is slightly depressed, subcircular,
with a whorl breadth to height ratio of 1:1. Ornament
is of fine dense even lirae that arise at the umbilical
seam, are feebly concave on the umbilical wall, but
flex back across the umbilical shoulder where they
arc feebly convex. passing straight across the flank,
where they incrcase by branching and intercalation,
to cross the venter in a very feeble convexity. There
are four strong collar ribs per whorl on the innermost
whorls of this specimen. and these persist onto larger
individuals such as the paralectotype (PL.3, fig. 12).
Other large fragments (e.g. PL.3, figs. 11, 13) show a
degree of variation in the {lexure of the ribs. P1.3,
figs. 18. 19, 24 show material from the Alpes de
Haute-Provence that I refer 10 G. (G.) cassisianum
and give a better idea of the complete shell. They
show, in my view, that Gaudryceras cenomanense of
Thomel (1987) is a synonym of G. cassisianum.

Occurrence - This species is infrequent in the
Banc des Lombards at Cassis. and also occurs at a
number of localities in the Alpes de Haute-Provence

and Basses-Alpes.

Subgenus Mesogaudryceras Spath, 1927
Tvpe species. Ammonites leptonema Sharpe. 1855, p.32.
pl.14, fig. 3: by original designation.

Gaudryceras (Mesogaudryceras) leptonema
(Sharpe, 1855)
PL.3, figs. 4-8, 14, 23

18535 Ammonites leptonema Sharpe, p 32, plld, fig. 3.

1984 Gaudryceras (Mesogaudryceras) lepronema (Sharpe, 1855);
Wright & Kennedy. p.51. pl.2, fig. 8: text-ligs. 3a-m (with
synonymy ).

1987 Mesogaudryeeras lepronema (Sharpe. 1836): Thomel, p. 10,
pl.l.figs. 1.5, 12: pl.2 o fig. 72 pl.3. fig. 1 pl4l lig. 7: texi-
figs. 3,4, 5.

Type - The holotype. by monotypy. is no. 7762 in
the collections of the British Geological Survey, from
the Lower Chalk of Ventnor. Isle of Wight. England.
the original of Sharpe, 1855, pl.14. fig. 3.

Discussion - Asingle specimen 32 mm in diameter
is from the Banc des Lombards at Cassis (P1.3, figs.
4,5). The species is fully revised by Wright & Kennedy
(1984), while Thomel (1987) has illustrated material
from Alpes de Haute-Provence; examples from his
collections are shown as P1.3. figs. 6-8, 14, 23,

Occurrence - The only well-dated specimens are
from the Middle Cenomanian. There are records from
Cassis. Alpes de Haute-Provence. the Lostensteiner
Schichten of the Bavarian Alps: Roumania. and the
Crimea, Donovan (1953) recorded a comparable form
from the Lower Cenomanian ol East Greenland.

Genus Anagaudryceras Shimizu, 1934
Type species. Ammonites sacva Forbes, 1846, p. 113, pl. 14,
fig. 9: by original designation.

Anagaudryceras sacya (Forbes, 1846)
PL.2. fig. 7: P1.3. figs. 17, 20-22

1846 Ammonires buddha Forbes, p. 112, pl.14, fig. 9.

1846 Ammonites sacva Forbes, p.113, pl.14, fig. 10.

1865 Ammonites sacva Forbes; Stoliczka, p. 154, pl.75. Tigs. 5-7.

1979 Anagandryceras buddha (Forbes); Kennedy & Klinger, p.146.
pl.8, figs. 1-3; pl.9, figs. 1-3; pl.10. figs. 1-6: pl. L 1. figs. 1,
2 (with full synonymy.

1984 Anagandryeeras sacya (Forbes, 1846): Wright & Kennedy.
p.SO. pl.2. fig. 1: text-fig. 2g.

1987 Anugaudryceras cf. buddha (Forbes, 1845): Thomel, p.§.
pl.2. rig. 1.

Tvpe - The holotype, by monotypy, is no. C22673,
in the collections ol the Natural History Museum,
London. from Verdachellum, south India, the original
of Forbes, 1846. pl. 14, fig. 9.

Discussion - This is an uncommon species in the
Banc des Lombards at Cassis; a typical juvenile is
shown as PL.3. fig. 17. The very fine ornament
continues to a large size, as shown by a specimen in



the University Museum, Oxftord (KZ 16166) with a
whorl height of 22 mm. the lirae barely visible to the
naked cye. as with well-preserved Zululand material
(Kennedy & Klinger. 1979, pl.10. lig. 2). None of the
Cassis specimens shows the coarse folds characteristic
of adult sacya. but this is scen in specimens from
Alpes de Haute-Provence and Alpes-Maritimes
(Thomel, 1987, pl.2, fig. |: sec also PL.3, figs. 20-22
herein).

Occurrence - This species ranges from Middle
Albian to Coniacian. and is known from Cassis. Alpes
de Haute-Provence and Alpes-Maritimes in France.
southern England. central Europe. the Balkans, the
Middle East. Mozambique, Zululand (South Africa),
south India, Japan, New Zecaland, Alaska, British
Columbia and California in the USA.

Genus Zelandites Marshall, 1926
Type species. Zelandites kaiparaensis Marshall, 1926,
p-147. pl.19. fig. 9: pl.31. fig. 12: by monotypy.

Zelandites europae Wright & Kennedy. 1984
P1.3, figs. -3

1951 Mesogaudryceras leptonema (Sharpe): Wright & Wright, p.
12, pars.

1969 Mesogaudryeeras leptonema (Sharpe), Kennedy. p.492.

1971 Mesogaudryceras lepronema (Sharpe); Kennedy. pars. p.4,
pl.1. fig. 11 only; non 10 [= Mesogaudryceras leptonemal.

1984 Zelandites europeae Wright & Kennedy, p.53, pl.2. ligs. 5-
7. 9: text-ligs. 1d. h.

Types - The holotype is BMNH C83566 [rom the
Glauconitic Marl at Rocken End, Isle of Wight,
Hampshire, phosphatised Lower Cenomanian M.
mantelli Zone, N. carcitunense Subzone fauna.
Paratypes are GSM 31579 from the “Lower Chalk of
Dorking. Surrey™; BMNH 37280. a phosphatised
specimen from “Warminster”, Wiltshire (preservation
indicates the M. mantelli Zone, N. carcitanense
Subzonc); BMNH C25657 from Bed A2 of the
Cenomanian Limestone. Bindon landslips. Axmouth,
Devon, probably M. mantelli Zone. M. saxbii Subzone
orM. dixoni Zone, and OUM KZ16159 from the Banc
des Lombards, Cassis, Bouches-du-Rhone, France,
Lower or Middle Cenomanian.

Discussion - This species is large for Zelandites,
involute, with 60% of the previous whorl covered; the
maximum width about one third of the way up the
flanks. The sides are convex with a sudden change in
slope fom a long. nearly flat oblique umbilical wall;
the venter is narrowly rounded. There are fine striae
and only very feeble traces of irregularly spaced
constrictions which are slightly prorsiradiate and
straight. Sutures typical for genus with markedly
asymmetric L. The only known Cassis specimen is
the paratype noted above.

Occurrence - As for types.

Order Ammonitina Hyatt, 1889
Superfamily Desmocerataceae Zittel. 1895
Family Desmoceratidae Zittel. 1895
Subfamily Desmoceratinae Zittel. 1895

Genus and Subgenus Desmoceras Zittel, 1884
Tvpe species. Ammonites latidorsatus Michelin, 1838,
p. 101, pl.12, lig. 9; by the subsequent designation of
Bohm. 1895, p.364.

Desmoceras (Desmoceras) latidorsatum (Michelin, 1838)
PL.2. figs. 13.14; P14, ligs. 14-17: PL6. figs. 7. 8

1838 Ammonites latidorsatus Michelin, p.101, pl.12, fig. 9.

1940 Desmoceras aff. inane Stoliczka emend. Kossmat; Fabre,
p.219. pl.5, fig. 12.

1968 Desmoceras (Desmoceras)y latidorsatum (Michelin);
Wicdmann & Dieni, p.131, pl.2, figs. 2. 6-13: texi-lig, 81
(with synonymy),

1984 Desmoceras (Desmoceras) latidorsatum (Michelin, 1838);
Wright & Kennedy. p.61, pl.3. figs. 5. 7. 8. 13: text-ligs. 2b,
i twith additional synonymy).

Type - The holotype by monotypy is the original
of Michelin, 1838.p. 101, pl.12. fig. 9, from the Gault
of Aube. The precise locality was not stated by
Michelin. but appears most likely to have been Gaty,
in the commune of Gérodot. The specimen has not
been traced. The figure suggests it is pyritised, and it
may have decayed. Destomes (1979) has noted that in
Aube pyritic nuclei of the species are most frequent
in the clays of the L. /velli Subzone of the /1. (H.)
dentatus Zone.

Discussion - D. (D.) latidorsatum is frequent in
the fauna of the Banc des Lombards at Cassis, and
also occurs in the silty glauconitic marls above. Most
undeformed examples are compressed to only slightly
depressed. See Wiedmann & Dieni (1968) for a full
revision of this species.

Occurrence - Middle Albian to Upper Cenomanian,
widely distributed, especially in Tethyan regions,
although extending north to southern England, and
south to Madagascar and Zululand.

Subfamily Puzosiinae Spath, 1922a

Genus Puzosia Bayle, 1878
Subgenus Puzosia Bayle, 1878
Type species. Ammonites planulatus J. de C. Sowerby.
1827, p.134. pl.570. fig. S, non Schlotheim, 1820. p.59, =
Ammonites mavorianus d’Orbigny. 1841, p.267, pl.79. figs.
I-3. Wright & Kennedy (1984, p.54) clarify the name of the
lype species.
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Puzosia (Puzosia) mayoriana (d’Orbigny. 1841)
P1.2, figs. 10-12. 18: PL.5, figs. 1-9

1827 Amnmionites planularis ). de C. Sowerby, p.597, pl.570. lig.
S (non Schlotheim, 1820, p.59).

1841 Ammanites mayorianis 4’ Orbigny, p.267, pl.79. figs. 1-3.

1940 Puzosia mayoriuna 3d'Orbigny. sp.s.sir.: Fabre, p.220, pl.5.,
figs. 15-16: text-fig. 29,

1984 Puzosia (Pucosia) mayoriana (d"Orbigny, [841): Wright &
Kennedy. p.35, pl.3, ligs. 1.2, 4.6, 9-12: pl.4. figs. 1. 2. 5-
7: text-figs. Ta.b; 2¢, b, m: An-r: da-¢ (with full synonymy).

1985 Puzosia (Puzosia) cf. subplanulata (Schliiter, 1871); Immel
& Scyed-Emani, p.9l.

1987 Puzosia (Puzosiay mavoriana (d°Orbigny. [841); Cooper &
Kennedy. p. 106, figs. 1-7.9. 10,

Lectotype - By the subsequent designation ol

Wright & Wright (1951, p.35): BMNH C9381, from
the Lower Chalk of Hamsey near Lewes, Sussex. This

specimen was designated lectotype of plamudatus of

J. de C. Sowerby for which d'Orbigny proposed
mayorianus as replacement name. See Wright &
Kennedy. 1984, p.56 for clarification.

Discussion - P (P.) mayoriana is a common specics
in the Banc des Lombards at Cassis, also occurring at
the base of the Grés du Chateau according to Fabre-
Taxy & Thomel (1964). This locality yielded
d Orbigay’s figured material of the species. and his
original specimens arc shown in P15, figs. 1-4. The
available material ranges from juveniles (P12, ligs.,
11. 12) to septate macroconch phragmocones up to
170 mm diameter (P1.5. ligs. 8.9; OUM KZ16179). A
full account of the range of variation shown by this
species, and differences from others referred to the
subgenus is given by Wright & Kennedy (1984, p.87)
and Cooper & Kennedy (1987, p.106).

Occurrence - Upper Albian to Upper Cenomanian.
In the Cenomanian there are records (rom many parts
of Europe. Africa. southern India and Japan.

Superlamily Hoplitaccaca H. Douvillé, 1890
Subfamily Hoplitinae H. Douvillé, 1890

Genus Hyphoplites Spath. 1922b
Type species. By original designation: Ammonites falcatus
Mantell. 1822, p.1 17, pb.21. figs. 6, 12,

Hyphoplites curvatus curvatus (Mantcell, 1822)
PL6, figs. 11-13

1822 Ammonites curvarns Mantell, 1822, p LIS, pl.21, fig. 18,

1984 Hyphoplites curvarns curvats (Mantell, 1822); Wright &
Kennedy. p. 71 pl.7, figs. [ 5.6, 8-10; pl.8, figs. 2, 4.8, 10,
12, 14; 1ext-figs. 61-1: 91-h (with [ull synonymy).

1985 Hyphoplites curvatus (Mantell, 1822); Immel & Seved-
Emami, p.93, pl.1, fig. 8.

Holotvpe - By monotypy BMNH 5739, from the
Lower Cenomanian Chalk Marl of Hamsey, ncar
Lewes. Sussex, the original of Mantell, 1822, p.118,
PL.21. fig. 18.
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Description - L have seen only one specimen from
Cassis. an adult microconch in the Marseille
Collections. some 34 mm in diameter. Coiling is
moderately involute, with ncarly 60% of the previous
whorl covered. the umbilicus small. comprising 26%
of the diamcier, deep, with a vertical umbilical wall
and narrowly rounded umbilical shoulder. The whorl
section is compressed. with a whorl breadth to height
ratio of (.71, the flanks convergent. the ventrolateral
shoulders broadly rounded. the venter tabulate. with
a prominent siphonal groove. The innermost whorls
are smooth to a diameter ol 3 mm. the later whorls
show a characteristic ornament of bunches of 3-4
inner flank ribs forming the handlestoasingle curved.
blade-like outer flank part of the sickle-shaped ribs.
There are small inner ventrolateral tubercles linked
by a pairof ribs to an outer ventrolateral clavus on the
carlier parts of the body chamber. but the later parts
show simple sickle-shaped ribs with occasional double
inner flank ribs only.

Discussion - Differences from other subspecies of
H. falcatus, and other species of Hyphoplites are
[ully reviewed by Wright & Kennedy (1984).

Occurrence - The subspecies ranges throughout
the Lower Cenomanian. [t occurs widely in southern
England. from Devon. Dorset and Somerset to Kenl
and the Chilterns. In Francc it is known from the
Boulonnais and Haute Normandie to Cassis (Bouches-
du-Rhone).

Hyphoplites curvatus (Mantell, 1822)
arausionensis (Hébert & Munier-Chalmas, 1875)

IR7S Ammonites aransionensis Hébert & Munier-Chalmas, p.1 1S
(parsy. pl.d. fig. 5 only.

1940 Hyphoplites all. arausionensis Hébert & Munier-Chalmas
sp.: Fabre, p 217, pl5. lig. 13,

1984 Hyphoplites curvatus arausionensis (Hébert & Munier-
Chalmas, tB75): Wright & Kennedy. p.72, pl.8. ligs. 1,6, 7.
OO, 13, 18016 pl19. figs. 1-14: text-figs. 71-n: 8d: 9e. j,
[. m (with full synonymy).

1985 Hyphoplites arausionensis arausionensis (Hébert & Munier-
Chalmas, 1875): Immel & Sc¢yed-Emami. p.92. pl.1. fig. 5.

1985 Hyphoplites arausionensis crassofalcaris (Semenov, 1899);
Immel & Scyed-Emami. p.92. pl.1. fig. 6.

1985 Hyphoplites arausionensis horridius Wright & Wright, 1949;
Immel & Seyed-Emami, p.93, pl. 1. fig. 7.

Lectotype - The original of Hébert & Munier-
Chalmas. 1875, Pl.4, fig. 5. by the subsequent
designation of Wright & Wright, 1949, p.491, an
unregistered specimen in the Sorbonne Collections,
now in the Université Pierre et Marie Curic, Paris. It
is from Gacé, Orne, France.

Discussion - The specimen figured by Fabre (1940.
pl.5. fig. 13) in the collections at Grenoble was not
located during the present study.

Occurrence - This subspecies ranges throughout
the Lower Cenomanian and has a wide geographic



range, from Devon to Kent and the Chilterns in
southern England to the Boulonnais, Normandie,
Sarthe, Maine and Provence in France. Transcaspia
and Kopet-Dag in the USSR. and Iran north of the
Zagros.

Family Schloenbachiidac Parona & Bonarelli, 1897

Genus Schloenbachia Ncumayr. 1875
Tvpe species. By the subsequent designation ol H. Douvillé.
1890 (p.290): Ammonites varians ). Sowerby, 1817, p. 169,
pl.176.

Discussion - Schloenbuchia is a characteristically
Boreal genus forming over 95% of the fauna at
horizons in the Lower and Middle Cenomanian of the
Anglo-Paris Basin and northwards to Greenland. Fabre
(1940, p.219) recorded a specimen of the genus [rom
Cassis that was in the Grenoble Collections which 1
have been unable to trace, and cannot. therefore.
confirm the record. There are specimens in several
collections labelled ‘Cassis’™. but all, by their
preservation, arce from the limestone-shale sequences
of the Alpes-Maritimes to the north.

Family Engonoceratidae Hyatt, 1900

Genus Neolobites Fisher, 1882
Type species. Ammonites vibraveanus d'Orbigny. 1841,
p.322, pl.96, figs. 1-3.

Neolobites vibrayeanus (d’Orbigny. 1841)
PL.6, fig. 14

1841 Ammonites vibrayeanus d'Orhigny, p.322, pl.96. figs.
1-3.
non 1889 Neolabites vibrayeanus Peron. p.16, plL18. ligs. 1. 2.
non 1903 Neolobites peroni Hyar, p.179.
non 1907 Neolobites peroni Hyan: Pervinquiere. p.208. pl.8. fig. 1.
non 1907 Neolobites Fourtani Pervinguiére. p.209, pL.8, ligs. 2.
1981 Neolobites vibrayeanus (" Orbigny. [841): Kennedy &
Juignet, p.23, figs. 3a-c: 4a-b: 51 6a (with additional
Synonymy b
1989 Neolohites vibrayeanus (d°Orbigny. 1841): Luger &
Groschke, p.366, pl.39. iy, 3: text-fig. 5 (with additional
synonymy).

Type - Holotype, by monotypy. is no. 1896.27 in
the collections of the Muséum National d’Histoire
Naturelle. Paris. the original of d’Orbigny. 1841,
pl.96, figs. 1-3 (sce Kennedy & Juignet, 1981, figs.
3a-c, Ha).

Description - The Cassis specimen is. by its
preservation, from the glauconitic marls above the
Banc des Lombards. It is a crushed internal mould
145 mm in diameter and is an adult with half a whorl
of body chamber; there are traces of powdery
aragonitic shell. Coiling is very involute. with over
90% of the previous whorl being covered. although

the umbilical seam of the body chamber egresses
markedly. The umbilicus is very shallow. with a low,
rounded umbilical wall. The whorl scction is very
compressed, although this has been accentuated by
post-mortem crushing. The [lanks are feebly convex,
the ventrolateral shoulders sharp, the venter narrow
and tabulate, although seemingly rounding somewhat
on the adult body chamber. The phragmocone bears
10 primary ribs on the half whorl preserved. They
arise as broad, weak swellings on the umbilical wall,
strengthening to the mid-flank. and slightly
prorsiradiate, where they branch into two or three
secondary ribs which [lex backward and are feebly
concave, as arc occasional short intercalated ribs. On
the body chamber there are 16 primary ribs that are
much narrower than the interspaces, of variable
strength. arising at the umbilical seam. and
strengthening across the flank where they are
prorsiradiate and feebly flexed. broadening slightly
towards the venter. The suture is incomplctely
exposed, with six saddles discernible.

Discussion - Kennedy & Juignet (1981) included
Neolobites peroni Hyatt, 1903 (p.179) (= Neolobites
vibrayeanus of Peron (1889, p.16, pl.18, figs. 1, 2) in
the synonymy of N. vibraveanus. 1 subsequently
examined the holotype of peroni in the collections of
the Muséum National d"Histoire Naturelle in Paris as
well as newly collected specimens from the lower
Upper Cenomanian of Central Tunisia. These show it
to be distinct cnough, with widely separated coarse
umbilical bulges and numerous, relatively coarse outer
flank ribs that terminate in persistent ventral clavi.
Luger & Graschke (1989, p.366, pl.38, figs. 4-6; lext-
figs. 13d, e) have described, as Neolohites sp., what
they believe to be a more cvolute species with
relatively sparse and coarse inner flank ribs. Their
best specimen (pl.38, fig. 4) shows excentric coiling
ol the adult body chamber and has U = 12% between
diameters of 38 and 115 mm versus an estimated 9%
in the holotype of vibruveanus and an estimated 20%
in the present specimen. Neolobites fourtaui
Pervinquiére, 1907. may be the correct name for the
Egyptian form.

Occurrence - Upper Cenomanian of Touraine.
Provence (Cassis), northern Spain, Portugal. Morocco
and the Sahara, cast through Algeria and Tunisia to
Egypt, Isracl. Lebanon, Saudi Arabia and Oman. as
well as Peru and Bolivia.

Superfamily Acanthocerataceae de Grossouvre, 1894
FFamily Forbesiceratidae Wright, 1952

Genus Forbesiceras Kossmat, 1897
Tvpe species. By the subsequent designation of Diener,
1925, p. 180 Ammonites largitliertiannus A" Orbigny, 1841,
p.320. pl.9s.
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Forbesiceras largilliertianum (d'Orbigny. 1841)
P1.2, figs. 19, 20; PL6, figs. 1-4

1841 Ammonites largilliertianus d’Orbigny, p.320, pl.935.

1940 Forbesiceras Largilliertianum d°Orbigny sp.; Fabre, p.221,
pl.6, fig. Y.

1984 Forbesiceras largilliertianum (d°Orbigny, 1841): Wright &
Kennedy, p.89, pl11, figs. 2-6; pl.12, figs. 1-3.9: pl. 16, fig.
2: text-ligs. 12a-1; 13a-s; 14a-h ¢with tull synonymy).

1985 Porbesiceras largilliertiantm (4" Orbigny, 1841); Immel &
Seyed-Emami, p.97, pl.3, fig. §.

Lectotype - By the subsequent designation of

Wright & Kennedy, 1984, p.90; the fragment from
the Rouen Fossil Bed., Cote Ste. Catherine. Roucen,
Scinc-Maritime, France, ligured by Wright &
Kennedy, 1984, text-fig. 12d. ¢. in the d Orbigny
Collection, housed in the Muséum National d"Histoire
Naturelle, Paris, no. 61204,

Discussion - This well-known species is common
in the Banc des Lombards, and includes fragments up
to 120 mm diameter (PL.6, figs. 1, 2). A full account
ol this species, and of features distinguishing it from
others referred to the genus is given by Wright &
Kennedy (1984), to whom reference should be made.
It is only likcly to be confused with Forbesiceruas
beaumontiunum (d°Orbigny, 184 1) (p.328, pl.Y8, figs.
1, 2; sec revision in Wright & Kennedy, 1984, p.91,
pl.12, figs. 7.8; pl.13. fig. 1. text-figs. 15a-c; 10a-f,
with full synonymy). from which it differs in having
a narrower venter and a very compressed. rather than

elliptical whorl section. as well as in details of

ornament.
Occurrence - This species ranges throughout the

Lower and Middle Cenomanian. It occurs widely if

rarcly in western Europe, with records from Devon,

Dorset, Somersct, Wiltshire, Hampshire, the Isle of

Wight, Sussex and Kent in England. It occurs widely
in France from the Boulonnais to Sarthe and Provence,
northern Spain, Cressier in Switzerland, the Germany
Federal Republic. the USSR east to the Carpathians,
north Africa. Zululand. Madagascar and southern
India.

Forbesiceras chevillei (Pictet & Rencvier, 1866)
PL.6, figs. 5.9, 10

IR66 Ammonires cheviliei Pictel & Renevier, p.102. pl4, (ig. 2.

1984 Forbesiveras chevillei (Pictet & Renevier, 1866); Wright &
Kennedy, p.93. pLi3. fig. 2: pl.1S, figs. 1. 2: text-lig. 17
(with full synonymy).

198RS Forbesiceras sculptum Crick, 1907 Immel & Seyed-Emami,
p.97. pl.3. fig. 4.

Holotype - By monotypy, the original of Pictet &
Renevier, 1866, pl.4. fig. 2, from the ‘couche
moyenne’ al Cheville. Valais, Switzerland, housed in
the Musée Géologique de Lausanne (MGL 3402).

Discussion - The holotype is a worn phosphatic
fragment only. Coiling is very involute, with a tiny
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umbilicus. The whorl section is highly compressed
with broadly rounded flanks and a narrow, flattened
venter: the whorl brecadth to height ratio is 0.45
approximately. There are traces of fine prorsiradiate
ribs on the inner flank and small rounded tubercles at
mid-flank. These give rise 1o groups of flat broad ribs
that strengthen on the outer flank and terminate in
long, low ventral clavi. These are linked over the
venler by up to six fine transverse riblets with
additional riblets in the interspaces. Although only a
fragment, the holotype shows well the distinctive
ornament that links it to the extensive suite of English
specimens described by Wright & Kennedy (1984).
This has becn a neglected species and no less than
five other names have been given to it by other
authors. The material from Cassis mainly comprises
coarsely-ribbed fragments (PL.6, ligs. 9, 10), but a
cast of a larger specimen (PL6, fig. 5) is a necar-
complete adult microconch.

QOccurrence - Lower Cenomanian when precisely
dated. The species is known from Switzerland, Sussex.
the Isle of Wight and Devon in England. Cassis in
France. Nigeria, Madagascar. Spain, Zululand (South
Africa) and Turkmenia in the USSR.

Family Acanthoceratidae de Grossouvre, 1894
Subfamily Mantelliceratinae Hyatr, 1903

Genus Mantelliceras Hyatt, 1903
Type species. By original designation: Ammonites manrelli
J. Sowerby. 1814, p.199 (ICZN specific name no. 1634).

Mantelliceras mantelli (J. Sowerby, 1814)
PL.7, figs. 1, 2,9

1814 Ammonites mantelti ). Sowerby, p.119. pl.55, lower ligure
only.

1822 Ammonites manictli var. tubercudarus Mantell, p 114,

1903 Mantelliceras indianense Hyatt, p.115.

1963 Mamelliceras (Manielliceras) laticostatum Renz, p.1107.
pl.3. fig. 2.

1964 Mantelliceras mantelliJ. Sow_; Collignon, p.27, pl.323. fig.
1436: p.66, pl.A37, Tigs. 1506-1508; p.68, pl. 338, figs. 1509,
1510 (var. percostata).,

1964 Mantelliceras tuberenlatem Mant.; Collignon, p.27, pl.323,
fig. 1437, p.68. pl.33K, lig. IS11 (var. umbilicata). p.512.
pl.339, figs. 1513, 1514, 1515, 1516, 1517 (var. pinguis).

1964 Manrelliceras ampakahense Collignon, p.74, pl.341. [ig.
1528,

1964 Mantetliceras isovokyense Collignon, p.76. pl.342, ligs.
1529, 1530,

1964 Mantelliceras hetiokyvense Collignon, p.78. pl.343, figs.
1531, 1532,

1964 Mantellicerus alternans Collignon, p.97, pl.35 1. Tig. 1557.

1972 Mantelliceras (Neomantelliceras) zeilleri Thomel, p.44,
pl.13, figs. 1-4,

1983 Mantelliceras mantelli (J. Sowerby). Szdsz, p. 243, pl.5. fig.
3: plie. ligs. 20 30 pl1 2, figs. 1. 2: pll19. fig. 5.

1984 Mantelticeras mantelli (). Sowerby. 1814); Wright &
Kennedy. p.99, pl.16. lig. 5: pl.17. figs. 1, 3: plL1&. lips. 1-
3: pl19. figs. 1-6; pl.21. figs. 2. 4; pl.24, fig. 3: pl.36. fig.
1: text-figs. 20a-d; 264, c. e (with full synonymy).



1985 Mantelliceras mantelli (J. Sowerby, 181.4); Immel & Seyed-
Emami. p.99, pl.4, fig. 5.

1985 Mantelliceras tuberculatum (Mantell, 1822): Imme! & Seyed-
Emami. p.99, pl.4, fig. 4.

1986 Muntelliceras mantelli (J. Sowerby), Kennedy, Juignet &
Wright, p.22, figs. 2a. da-g. 10d-c, 230, b, 1.

Lectotype - By the subsequent designation of
Kennedy. 1971, p.52: BMNH 43940a from the Lower
Cenomanian Chalk Marl of Ringmer near Lewes.
Sussex (=J. Sowerby, 1814, pl.55, lower figure only).

Discussion - This species is frequent in the Banc
des Lombards at Cassis, and may occur in the
conglomerate at the base of bed 3. the Greés du Chileau.
All specimens are either fragmentary or juvenile.

The synonymy gives the most important forms
regarded as belonging to this species: see Wright &
Kennedy. 1984, p.99 for additional details. Juveniles
of M. mantelli are characterised by a polygonal whorl
section with 32-40 ribs per whorl, alternating
irregularly long and short. The long ribs have umbilical
and lateral tubercles and inner and outer ventrolateral
clavi. The short ribs all bear inner and outer
venirolaterals while a few of the longer ones have the
lateral tubercle as well. Microconchs of the species
are adult at 60 mm: macroconchs are known to be up
to 150 mm indiameter. Lateral and inner ventrolateral
tubercles disappear on the adult body chamber, while
the outer ventrolaterals decline or disappear to give a
rounding venter.

Wright & Kennedy (1984, p.99) outline the reasons
for regarding the species and varicties listed in the
synonymy as inseparable {rom M. manrelli. The
species iseasily distinguished from M. /ymense (Spath.
1926a), M. conloni (d'Orbigny, 1850) and M. saxbii
(Sharpe, 1857). which are generally compressed and
typically lack latcral tubercles. M. picteti Hyatt, 1903
has a similar style of ribbing and tuberculation but
the whorl section is quadrate and compressed. with
rather distant ribbing at maturity. M. cantianum Spath.
1926a is very inflated with a whorl section that
expands rapidly during development, has a broad
venter with strong ribs and feeble outer ventrolateral
tubercles, inner ventrolateral tubercles that are lost
carly in ontogeny and strong lateral tubercles linked
to a weak umbilical bulla by a strong rib.

Occurrence - The species is commonest in the
lower two thirds of the Lower Cenomanian and is
only rarely found above. It ranges from England to
northern Ireland (a doubtful record). the Boulonnais.
Haute Normandie, Sarthe, Maine, the Argonne, Isére
and south to Cassis (Bouches du Rhéne) in France
and the remainder of western Europe, the USSR,
North Africa, Madagascar and southern India.

Mantelliceras cantianum Spath, 1926a
P1.8. figs. 10. 11

19264 Mantelliceras cantianum Spath, p.82.

1963 Calycoceras souaillonense Renz. p 1111, pl.6. fip. I.

1964 Manitelliceras cantianum Spath: Collignon, p.8O, pl.344,
lig. 1532; ig. 1533 (var. unituberculata): non fig. 1534
(var. abrupta).

1964 Mantelliceras geyveri Collignon, p.99. pl.352. fig. 1560.

1972 Mantelliceras (Bunburyiceras) moulinense Thomel, p.47,
pl.14, figs. 3-5.

1983 Mantelliceras cuntianum Spath: Szdsz, p.244, pl.5, tig. 4;
ph.6, figs. 4. 5: pl. 13, figs. 2-4: pli6. fig. 2: PLI7. fip. 2.

1984 Mantelliceras cantianum Spath, 1926; Wright & Kennedy,
p- 103 pl17. fig. 2: pL.20. Tig. 3: pl.2) . fig. 3: pl. 24, figs. 1.
2.4-6; pl.25 1igs. -6 pl.26. Nigs. 1224, 50 text-tigs. 25a:
27e-n. j-1 (with full synonymy).

1984 Muntelliceras cantianum Spath: Kaplan, Keller &
Wiedmann. pl.3. fig. 4.

1985 Mantelliceras cantianum Spath; Immel & Seyed-limami,
p. 100, pl.4, fig. 4.

1986 Mantelliceras cantianum Spath; Kennedy, Juignet & Wright,
p.31. figs. 2b-e: ba-c: 70 Ba-ci 16i-): 18a-ci 20¢-(.

Holotype - By original designation. BMNH 36834,
from the Lower Cenomanian Chalk Marl of Dover,
Kent, paratype BMNH C5027 is from the same unit at
Lewes, Sussex. They were figured by Sharpe, 1857
(pl.18, figs. 1, 2).

Discussion - Juveniles of this species are generally
inflated and expund rapidly. The ribs are coarse, 28-
36 per whorl, alternately long and short. The long ribs
bear a strong umbilical bulla and even stronger inner
lateral tubercle. linked by a strong rib that persists to
the beginning of the adult body chamber. Both long
and short ribs bear inner ventrolateral tubercles that
decline and disappear in middle growth and outer
ventrolateral tubercles that persist to the beginning of
the adult body chamber. The present material includes
an incomplete adult macroconch 115 mm in diameter
that has an atypically weak umbilical bulla.

Ol other species found at Cassis, only
Mantelliceras manielli is likely 1o be confused with
M. cantianum, but the massive. depressed. rapidly
expanding whorls with prominent umbilico-lateral
tuberculation of the latter are distinctive.

Occurrence - The species ranges throughout the
Lower Cenomanian in western Europe. although it is
rare in the upper third of the substage. In England it
is widespread from Norfolk south and south-
westwards, also occurring in northern Ireland. It also
occurs in the Boulonnais, Haute Normandie, Sarthe,
Maine, the Argonne. Isére south to Cassis (Bouches-
du-Rhone) in France where it occurs both in Bed 3,
the Grés du Chiteau, and the succeeding Banc des
Lombards. in Switzerland, in Lleida in Spain,
Roumania, Iran, Madagascar and Japan.
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Mantelliceras saxbii (Sharpe, 1857)
PL.7. tig. 11; PL.8, fig. 7

1857 Ammonites saxbii Sharpe. p.45, pl.20. fig. 3.
1862  Ammonites martimpreyi Coquand, p.172, pl.1. figs. 7. 8.
1925 Mantelliceras ventnorense Diener, p.17().
1925 Mantelliceras subcostatum Spath, p.197,
1926a Mantelliceras batheri Spath, p.431, pars.
1940 Mantellicerus ventnorense Dicner: Fabre, p.236, pl.&.
fig. 8.
1940 Mantelliceras ct. vicinale Stoliczka sp.: Fabre, p.238.
1963 Calycoceras planum Renz, p 1111, pl.S, fig. 2.
1964 Maunretliceras hvatriforme Collignon, p. 71, pl.340, figs.
1521-1524.
1964 Manielliceras biroi Collignon, p.84, pl.346, figs. 1540.
1541: pl.351. fig. 1340,
1964 Manrelliceras agrawali Collignon, p.86, pl.347, figs.
1542, 1543,
1964 Manrelliceras agrawali var. concava Collignon, p.B6,
pl.347. fig. 1544,
1964 Mamelliceras agrawali var. celsa Collignon. p.87.
pl.347, fig. 1545.
1964 Mantelliceras spissum Collignon, p.90, pl.348, figs.
1549, 1550.
1964 Mantelliceras divaricatum Collignon, p.97. pl.351,
fig. 1556.
1966 Mantelliceras (Couloniceras) roqueti Busnardo, p.224,
pl.12. fig. 5: pl. 14, fig. 1.
2non V972 Mantelliceras saxbii paucicostatum Thomel, p.20, pl. 1,
fig. 7.
1972 Mantelliceras (Couloniceras) couloni tourrettense
Thomel, p.29. pl.3, figs. 4-Y.
1983 Mantellicerus saxbii (Sharpe): Szdsz, p.245. pl.6, fig. 6:
2pL.7. fig. 3, 45 7pl.Y, fig. 11 ?pl10, fig. |: ?pl.18, fig. 4.
1984 Mantelliceras saxhii (Sharpe): Kuplan, Keller &
Wiedmann, pl.3, fig. 3.
1984 Manrelliceras suxbii (Sharpe, 1857); Wright & Kennedy,
p-121, pl.23. fig. 4; pl.32. figs. 1-3: pL.33. figs. 1-4; pl.34,
figs. 1-4: pl.35, figs. 1-5; pl.36, figs. 2, 3; pl.39, fip. I;
text-figs. 25b-d, i: 26b; 28 1-p (with full synonymy).
non 1985 Mantelliceras saxhii (Sharpe, 1857); Immel & Seyed-
Emami, p.102, pl.6, fig. 5.
1985 Submantelliceras wooldridgei (Young, 1958); Immel
& Seyed-Emami, p.98, pl.4, figs. 1-3.
1985 Mantelliceras cressierense Renz, 1963; Immel &
Seyed-Emami, p.101, pl.4, fig. 8.
1986 Mantelliceras saxbii (Sharpe): Kennedy. Juignet &
Wright. p.43. figs. 1¢: 2d: 9: 11e: 14b-¢: 16a-d. g-h. k-
I: 17a-d: 19a-c.

Lectotype - By the subsequent designation of
Wright & Wright, 1951, p.38 is no. 7763 in the
collections of the British Geological Survey, the
original of Sharpe, 1857, pl.20, fig. 3.

Discussion - This species is described in detail by
Kennedy & Hancock (1971), Juignet & Kenncdy
(1976) and Wright & Kennedy (1984). The early
whorls, which are compressed, densely ribbed, and
generally lack a lateral tubercle, are easily
distinguished from those of M. mantelli, M. cantianunm.
M. Ivmense, M. picteti and M. dixoni. M. couloni is
more difficult to separate when young, but generally
has coarser inner ventrolateral tubercles and, in middle
growth, prominent ventral clavi that increase in size
through ontogeny, rather than declining, as in the
present species. The Cassis material includes juveniles
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(P1.7, fig. 12) and a fine adult macroconch
phragmocone, previously illustrated by Fabre (1940,
pl.8, fig. 8).

Occurrence - Mantelliceras saxbii ranges
throughout the Lower Cenomanian, but is common
only in the middle of the substage, being represented
by rather stout forms in the lower part of its range and
by densely and flexuously ribbed forms in the upper
part. At Cassis itoccurs in Bed 3, the Grés du Chiteau,
and in the overlying Banc des Lombards. It 1s
widesprcad in southern England, the Boulonnais,
Haute Normandie, Maine. Sarthe and Provence in
France and also in the Germanies. northern Spain,
Switzerland, Poland, Roumania, Bulgaria, the Soviet
Union, Iran north of the Zagros, north Africa, Angola,
South Africa and Madagascar.

Mantelliceras lymense (Spath, 1926a)
PI1.7, figs. 3, 4,10, t1; PL11, fig. 2

1822 Ammonites Mantelli var. costata Mantell. p.289 (pars).
pl.21, fig. 9, non pl.22. fig. 1 (= M. saxhii).

1926a Mantelliceras batheri Spath, p.431 (pars).

1926a Fucalycoceras lymense Spath, p.427, 431,

1940 Mantelliceras Murtimpreyi Coquand sp.: Fabre, p.235. pl.8,
fig. 6.

1983 Mantelliceras costatum (Mantell). Szasz. p.245, pl.10. fig.
3:iplad, fig. 1; plld. fig. |

1984 Mantelliceras Iymense (Spath, 1926); Wright & Kennedy,
p.102, pl.10, fig. 9, pl.22, figs. 1-6; pl.23, figs. 1-3; pl.31,
figs. 1. 2: pl.36, fig. 4: text-figs. 19. 24a, b; 26d: 28f-j.

1985 Mantclliceras thomeli Collignon, 1964; Immel & Seyed-
Emami. p.102, pl.S. fig. 3.

1985 Mantelliceras costarum (Mantell, 1822); Immel & Seyed-
Emami, p.102, pl.§, fig. 2.

1986 Mantetliceras ivmense (Spath); Kennedy, Juignet & Wright,
p-27. figs. Sa-f; 6d-e: 16e-1.

Lectotype - By the subsequent designation of
Wright & Kennedy, 1984, p.102, the original of
Pervinquiere, 1907, pl.16, fig. 15, an unregistered
specimen in the Sorbonne Collections, now in the
Université Pierre et Marie Curie, Paris, and from
north of Bargou, Tunisia.

Discussion - M. {vmense is the correct name for
more familiar M. costatrum (Mantell, 1922), a junior
primary homonym of Ammonites costatus Schlotheim,
1820, p.68. It is casily distinguishable from all other
Mantelliceras species by its combination of an inflated
whorl section and ribs with umbilical bullae and
outer ventrolateral tubercles only beyond diameters
of 25 mm. Very small specimens may have an inner
ventrolateral tubercle, but the species never develops
a lateral tubercle. This species is common at Cassis,
the present material including a magnificent aduli
macroconch just over 130 mm in diameter (P1.7, figs.
10, 12).

Occurrence - This species ranges throughout the
Lower Cenomanian. It is recorded from southern
England from Devon to Kent and Cambridgeshire;



the Boulonnais, Haute Normandie, Sarthe, Maine,
the Argonne and Isére south to Cassis (Bouches-du-
Rhone) in France, Germany, Iran, Algeria, Tunisia
and Madagascar.

Genus Sharpeiceras Hyatt, 1903
Type species. By original designation: Ammonites
laticlavius Sharpe. 1855, p.31, pl.14, fig. I.

Sharpeiceras laticlavium (Sharpe, 1855)

1855 Ammonites fariclavinus Sharpe, p.31, pl. 14, fig. 1.

1984 Sharpeiceras laticlavinm (Sharpe. 1855): Wright & Kennedy.
p.127, pl.4l. fig. 4: text-figs. 29, 30. 34a (with full
synonymy}.

Holotype - By monotypy: No. 7755 in the
collections of the British Geological Survey, from
the Lower Chalk of Bonchurch, Isle of Wight, the
original ol Sharpe, 1855, pl.14, fig. 1.

Discussion - This record is based on a single
specimen in excess of 100 mm in diameter seen in the
basal conglomerate ol the Grés du Chiteau, only a
fragment of which I was able to collect (OUM KZ
16107). The distinctive features of this species are
the compressed, high rectangular whorls with faceted
ventrolateral shoulders and dense ribs with umbilical,
lateral, inner and outer ventrolateral tubercles; a full
account of the species and discussion of differences
from others referred to the genus is given by Wright
& Kennedy (1984).

Occurrence - The holotype is from the Lower
Cenomanian of Bonchurch, Isle of Wight. English
specimens seem to come from a little way above the
base of the Cenomanian. The species also occurs at
Cassis in south-east France, Iran, Madagascar,
Zululand (South Africa) and, perhaps, Roumania.

Incertae Sedis

“Mantelliceras” corroyi Fabre, 1940
P18, figs. 5,6

1940 Mantelliceras corroyi Fabre, p.237, pl.7, ligs. 5, 6.
1972 Mamtelliceras (Pxendomantelliceras) corrayi Fabre, 1940;
Thomel, p.36.

Type - Lectotype, here designated, is the original
of Fabre, 1940, p.237, pl.7, figs. 5, 6, labclled as
being from the Banc des Lombards, but not in the
typical ferruginous preservation of this level. and
perhaps from some other horizon.

Description - The lectotype is a composite mould
in grey micritic limestone. Coiling is very evolute,
approaching serpenticone, with a very broad, shallow
umbilicus comprising 43% ol the diameter. The whorl
section is compressed, the greatest breadth below
mid-flank, with a costal whorl breadth to height ratio
0f0.73. The umbilical seam is markedly undercut, the

umbilical wall flattened, the umbilical shoulder
narrowly rounded. The whorl sides are broadly
rounded in intercostal section and merge with a
narrowly arched venter. The costal section has
flattened, convergent flanks, faceted ventrolateral
shoulders and a markedly concave venter. There are
an estimated 16 ribs on the last half whorl. All arise
atthe umbilical seam, the great majority strengthening
into strong, sharp umbilicolateral bullae. They are
strong, straight and prorsiradiate across the flanks,
where they are separated by somewhat wider
interspaces. All ribs bear a small conical inner
ventrolateral tubercle that gives rise to a broad, flat-
topped spatula-like rib that links to strong, high outer
ventrolateral clavi that rise high above the venter to
producce the sulcus that characterises the costal section,
and across which they are linked by a strong, broad
rib. The sutures are not visible.

Discussion - The preservation of the lectotype is
guite unlike that of other specimens from the Banc
des Lombards, while the evolute coiling, coarse,
simple ribs with umbilical, inner and outer
ventrolateral tubercles separate it from all other
Mantelliceratinae known to me: I strongly suspect it
to be a Lower Cretaceous ancyloceratid, allied to
Camereiceras Delanoy, 1990, and not from Cassis.

Subfamily Acanthoceratinac de Grossouvre, 1894

Genus Acanthoceras Neumayr, 1875
Type species. By the subsequent designation of de
Grossouvre, 1894, p.27: Ammonites riiotomagensis
Brongniart, 1822, p.83. 391, pl.6, fig. 2.

Acanthoceras rhotomagense (Brongniart, 1822)
PL.7, figs. 5, 6; PL.8, figs. 8. 9; pl.10, figs. 5, 6

1822 Ammonites rhiotomagensis Delr, pp.83, 391, pl.6. lig.
2

non 1940 Acanthoveras rhotomagense Defrance sp.; Fabre,
p.232, pl.8, ligs. 3-4.
1940 Acanthoceras hippocastanum Sowerby sp.. Fabre,
p.232, pl.5, Tigs. 10-11; text-lig. 35,
21940 Acanthoceras ef. subflexnosuwmn Spath; Fabre, p.233.
1980 Acunthoceras (Acanthoveras)
rhotomagense Brongniart (1822); Marcinowski, p.3085,
pl.17. fig. 1: pl.18, figs. 1-2.
1984 Acanthoceras rhotomagense (Brongniarl, 1822); Wright
& Kennedy, p. 156, pl.42, lig. &; pl.44, figs. [-11; pL45,
figs. 1-5. pl46, ligs. 1-4,6: pl47, figs. 1, 2; pl48. figs. L.
2: pl4Y, figs. 1, 5, 6: text-figs. 47-54; 631-); 64a. b; 65a-
d, k; 664, [. g, j: 67a-g; 68: 69 (with full synonymy).

rhotomagense

Lectotype - By the subsequent designation of R.
Douvillé, 1912, p.238; the original of Brongniart,
1822, pl.o, fig. 2, now preserved in the Sorbonne
Collections. housed in the Université Pierre et Marie
Curie, Paris.

Discussion - Wright & Kennedy (1984) provide an
extensive discussion and many illustrations of this



important and highly variable species, which is
frequent in the fauna of the Banc des Lombards at
Cassis. The original of Fabre's Acanthoceras
rhotomagense (1940, pL.8, figs. 3, 4) is. in my view.
a juvenile Calycoceras (Newboldiceras) asiaticum
(see below: PL.7, figs. 7, 8). Her Acanthoceras
hippocastanum (1940, pl.5, figs. 10-11; text-tig. 35)
isan A. rhotomagense: hippocastanum ol Sowerby is
a Calycoceruas (Proeucalycoceras) (Wright &
Kennedy, 1990).

Occurrence - Acanthoceras rhotomagense is
common only in the lower half of the Middle
Cenomanian, the rhiotomagense Zone. It occurs widely
in southern and eastern England, across France from
the Boulonnais to Provence, in northern Spain,
Germany. Switzerland, Poland. Daghestan in the
Caucasus, Crimea., North Africa and Peru.

Acanthoceras jukesbrownei (Spath, 1926b)
PL.9. higs. 11,12

19260 Protacanthoceras jukesbrownei Spath. p.B2.

1972 Acanthoceras (Acanthoceras) rotomagense rotomagense
(Brongniart): Thomel, p.131 [pars|. pl.55. fig. 1: pl.59;
pl.60, figs. 1-3; non pl.34. figs. 5-10; pl.55. figs. 7. 8.

1972 Acanthoceras (Acanthoceras) c¢f. rotomagense
rolomagense (Brongniart) (forme 1): Thomel, p. 133, pl.58,
figs. 4-6.

1972 Acanthoceras cf. rotomagense rolomagense (Brongniart)
(forme 2); Thomel, p.133. pl.58, figs. 1-3.

1972 Acanthoceras (Acanthoceras) rotomagense porthaulti
Thomel, p.135. pl.61. figs. 1. 2.

1972 Acanthoceras (Acanthoceras) rotomagense latecostatum
Thomel, p.136. pl.34, figs. 3. 4: pL.55. figs. 2. 5. 6: pl.57,
figs. 1, 2, 8, 9; pl.67, ligs. 3,4, 7-9.

1972 Acanthoceras (Acanthoceras) sp.aff. rotomagense
latecostatum Thomel, p.137.

71972 Acanthoceras (Acanthoceras) rotomagense  rassum
Thomel, p. 138, pl.§5. ligs. 3. 4: pl.56, ligs. 1. 2: pl.57.
figs. 3-7: pl.67. figs. 5. 6.

1972 Acanthoceras (Acanthoceras) rolomagense armatum
Thomel, p.139. pl.62. ligs. 4-6; pl.63: pl.64, Tigs. 1, 2;
pl.65: pl.67. figs. I, 2.

1972 Acanthoceras (Acanthoceras) procostatum Thomel, p. 140,
pl.66; pl.71. fig. 1.

71972 Acanthoceras (Acanthoceras) roemeri Thomel, p.151,
pl.70, figs. 6, 7.

1984 Acanthoceras jukesbrownei (Spath, [926a); Wright &
Kennedy, p. 191, pl.49, figs. 2-4: pl.S0O. (igs. |-5; pl.51.
ligs. 1-7:text-figs. 55-62: 04c¢; 65e, 1, h-j, 1, m; 66¢; 67h-q.

Holotype - By monotypy BMNH 50162, the
original of Sharpe, 1857, p. 17, fig. 2, from the Middle
Cenomanian Chalk Basement Bed of Man O War
Cove. Dorset.

Discussion - The only representative of this species
known from Cassis (PL9, figs. 11, 12) is a wholly
septate composite mould, by its preservation from the
concretions of Bed 5 of my section (Text-fig. 2),
above the Banc des Lombards. It is 90 mm in diameter.
the umbilical ratio being 0.3, the umbilicus of
moderate depth, with a broadly rounded wall and
more narrowly rounded shoulder. The whorl section
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is slightly depressed polygonal-trapezoidal in costal
section. with the greatest breadth at the umbilical
bullae. Primary ribs. 7-8 per half whorl, arise at the
umbilical seam, and strengthen into strong conical to
feebly bullate umbilical tubercles that give rise to
coarse, prorsiradiate primary ribs. with one or two
shorter ribs intercalating between to give a total of
approximately 12 ribs per half whorl at the umbilical
shoulder. All ribs bear strong conical inner, and
clavate outer ventrolateral and siphonal tubercles.

The persistence of secondary ribs to the
maximum preserved diameter shows this specimen to
be an Acuanithoceras jukeshrownei rather than A.
rhotomagense; see Wright & Kennedy (1987) for a
full discussion of this species.

Occurrence - Acanthoceras jukesbrownei is
common in the eponymous zone from the Basement
Beds of the Chalk in south west England through the
south-east to Kent. It is also known from the same
horizon in the Boulonnais. Haute Normandie, Sarthe
and Provencc in France. Germany, Poland and the
Kopet Dag in the Turkmenia.

Genus Cunningtoniceras Collignon, 1937
Type species. By original designation: Ammoniies
cunningtoni Sharpe, 1855, p.35, pl.13, fig. 4.

Cunningtoniceras cunningtoni (Sharpe, [855)

1853 Ammouites cunningtoni Sharpe, p.35, pl.15, lig. 2.

1987 Cunningtoniceras cunpingtoni (Sharpe. 1855); Wright &
Kennedy, p.196. pl.52, Tig.2: pl.53, lig. 4: text-figs. 76-78
(with full synonymy).

Holotype - By monotypy. BMNH 88704, from the
l.ower Chalk of Upton Scudamore. Wiltshire,
England, the original of Sharpe 1855, p.35, pl.15, fig.
2.

Discussion - The Cunningtoniceras cunningtoni
of Fabre (1940, p.234, pl.§, fig. 5) is shown here as
P19, figs. 6, 10; it is here referred to C. inerme
(Pervinquiére, 1907), and described below. Instead,
the species is represented at Cassis by a poor fragment
only, from the Banc des Lombards (OUM KZ 16178).
This has a maximum preserved whorl height of 34
mm, and a very depressed whorl section, with a whorl
breadth to height ratio of 1.67, the coiling evolute,
with the inner ventrolateral spines of the previous
whorl being housed in notches in the umbilical wall
of the succeeding whorl. The umbilicus is deep, the
umbilical wall very broadly rounded. The intercostal
whorl section is reniform, the costal section polygonal.
There are strong umbilical bullae that give rise to
coarse, straight, prorsiradiate ribs that weaken at
mid-flank, thereafter strengthening into strong inner
and outer ventrolateral tubercles, borne on a marked
flare on the rib. The ribs weaken markedly over the
venter, but little detail of ornament survives on the



outer whorl, although the dorsum shows the multiple
ventral ribbing characteristic of the species.

C. cunningtoni is easily separated from the C.
inerme (Pervinquiere, 1907) which also occur in the
present collections. These have a more quadrate whorl
section, lower expansion rate, more numerous primary
ribs, up to 20 per whorl, less exaggerated ventrolateral
tuberculation and more numerous ventral riblets and
siphonal tubercles.

Occurrence - Where precisely dated this specics
characterises the lower part of the Acanthoceras
riiotomagense Zone, the Turrilites costatus Subzone.
It is known from Devon, Wiltshire and Kent in
England, the Alpes-Maritimes in France, Lleida,
Spain, Switzerland, northern Iran. the USSR, Tunisia,
Morocco, Nigeria. southern India, Madagascar, Japan,
northern Australia, New Guinea and., perhaps.
Colorado and New Mexico in the USA.

Cunningtoniceras inerme (Pervinquigre, 1907)
P19, figs. 6, 10

1907 Acanthoceras cunningtoni var. inermis Pervinquiére, p.277.

1940 Cunningtoniceras cunningtoni Sharpe sp.; Fabre, p.234,
pl.8. lig. 5.

1971 Enomphatoceras inerme (Pervinquidre); Kennedy, p.94,
pl.39, fig. 6: pl.ol. fig. 1: pl.62. fig. 1: pl.64. fig. |.

1972 Acanthoceras (Acanthoceras) sowerhyi Thomel, p.147
{(pars), non pl.79, figs. §-10.

1972 Acanthoceras vergonsense Thomel, p. 158, pl.78. figs. 2-4;
non pl.79, figs. 5-7.

1984 Fuomphaloceras inerme (Pervinquiére), Kaplan, Keller &
Wiedmann, pl.5. lig. 6.

1985 Evomphaloceras inerme (Pervinquiere, 1907); Zaborski,
p-40. fip. 44.

1987 Cunningtoniceras inerme (Pervinquicre, 1907): Wright &
Kennedy. p. 194, pl.52. fig. }: pL.33, {ig. 6: text-tigs. 74. 75,
79 (with {ull synonymy).

Holotype - By monotypy., GSM Geol. Soc.
Collection no. 7754, from the Lower Chalk of Lewes,
Sussex, the original of Sharpe, 1855, p.34. pl.15, fig.
1.

Discussion - This species is rare in the Banc des
Lombards at Cassis. The best specimen is the original
of Fabre (1940, pl.8, fig. 5; see PL.9, figs. 6, 10), a
wholly septate fragment 76.5 mm in diameter, the
umbilicus comprising 37% of the diameter; the whorl
breadth to height ratio is 1.26. The umbilicus is of
moderate depth, with a broadly rounded wall and
more narrowly rounded umbilical shoulder. There are
7 umbilical bullae on the last half whorl, which give
rise to strong, distant primary ribs with conical inner,
and feebly clavate outer ventrolateral tubercles. These
latter are linked across the venter by pairs of ribs with
transversely elongated siphanal tubercles. There are
also occasional intercalated ventral ribs with siphonal
tubercles only.

Wright & Kennedy (1987) outline differences
between Cunningtoniceras inerme and other species

referred to the genus.

Occurrence - Where precisely dated this species
characterises the lower part of the Acanthoceras
rhotomagense Zone, the lower part of the Turrilites
costatus Subzone. The gcographic distribution
includes Surrey, Sussex, Wiltshire and Bedfordshire
in England, Sarthe and Provence in France,
Switzertand, Germany, Texas and Japan.

Genus and Subgenus Calycoceras (Calveoceras)
Hyatt, 1900
Type species. By designation under the Plenary Powers
(ICZN Opinion no. 557) Ammounites navicularis Mantell,
1822, p. 198, pl.22, fig. 5 (ICZN Specific name No. 1633).

Calycoceras (Calycoceras) sp.
P19, figs. 4. 5; PL.10, fig. 4

Discussion - Crushed Calycoceras (Calvcoceras)
occur in the glauconitic marls of beds 13-19. above
the Banc des Lombards at Cassis, and (ield records
suggest they extend through more than 20 m of section.
Juveniles (P19, fig. 4) show alternately long and
short ribs with strong inner ventrolateral spines and
smaller outer ventrolateral and siphonal tubercles
that efface at arelatively small diameter (P1.9, fig. 5).
Rather better preserved are middle growth stages
with crowded primary and intercalated ribs, the former
with strong bullae. the ventrolateral tuberculation
somewhat subdued. These specimens arc probably C.
(C.ynaviculare (Mantell, 1822) (seerevision in Wright
& Kennedy, 1990, p.236, pl.61, fig. 1; pl.62, figs. 1-
6:pl.63, figs. 1-3; text-figs. 88e,1; 89d; 110c¢), but are
too poor for confident specific determination.

Subgenus Calycoceras (Newboldiceras) Thomel,
1972
Type species. By original designation Acanthoceras
newboldi Kossmat, 1897, p.5(112), which, as shown by
Wright & Kennedy (1990, p.239), is a junior synonym of
Acanthaceras rhotomagense var, asiaticum Jimbo. 1894,

p. 177, pl.20, fig. 1.

Calycoceras (Newboldiceras) asiaticum asiaticum
(Jimbo, 1894)
PL.7, figs. 7, 8; PL.8, figs. 1, 2

1R6S Anmanites Rotomagensis Delrance; Stoliczka, p.66 (pars).
including typicus (p.68) (pars) and var. subcompressus
(p-68). pl.34, figs. 3, 4; pl.35, Mg, 1; pl.36. fig. 1; pl.37, ligs.
1, 2.

1894 Acanthoceras rhotomagense var. asiatica Jimbo, p.177,
pl.20, fig. 1.

1897 Acanthocerus Newboldi n.sp. (Typische form) Kossmat, p.5
(1123 plll (12). figs. 2. 3; pl.3 (14, fig. 2.

1940 Encalycoceras newholdi Kossmat; Fabre, p.226 (purs), non
pl.7, figs. 1. 2; text-fig. 33.

1940 Acunthoceras rhotomagense Defrance sp.; Fabre, p.232
(pars), pl.8. figs. 3. 4.

1972 Newbholdiceras (Newbaoldiceras) newboldi (Kossmat);
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Thomel, p.106 tpars), pl.40. ligs. 1-3: non pl.34. figs. 1-3;
pl.38. figs. |, 2: pl.39. figs. 1-3; pl.41: ?pl.42, figs. 3. 4.

1990 Calveocerus (Newbholdiceras) asiaticum asiaticum Wright
& Kennedy, p.239, pl.58. fig. 11 pl.o4, figs. 1. 2: pl.65. figs.
1-3, 5, 7; pl.72. fig. 3: text-figs. 87a-¢: 88(, j: 891; 97; 98
(with full synonymy).

Type - The holotype by monotypy is the original
of Jimbo, 1894, pl.20. fig. 1. no.1-105 in the
Collections of the Geological Institute. Tokyo
University, from the Middle Cenomanian Trigonia
Sandstone of the Ikushumbets, Hokkaido, Japan.

Discussion - Wright & Kennedy (1990, p.239)
have shown that asiaticum of Jimbo is the senior
synonym of newboldi of Kossmat. Fragments of this
species occur in the Banc des Lombards. as well as in
the calcareous concretions of bed 5. above. The
Eucalycoceras newboldi of Fabre (1940) in part
belongs here, but her figured specimen from the Banc
des Lomburds seems to lack an inner ventrolateral
tubercle and probably belongs elsewhere. C. asiaticum
asiaticum dilfers most obviously from C. asiaticum
spinosum, described below, in its less depressed
juvenile whorls and much wecaker tuberculation
throughout, with ribbing dominant.

Occurrence - Widespread in the Middle
Cenomanian A. rhotomagense Zone, T. acutus
Subzone and A. jukesbrownei Zone. In England it
occurs in the Chalk Basement Bed faunas of Dorset
and south Somerset, at Worbarrow Bay. Ringstead.
Osmington, Bincombe, Snowden Hill. Chard and
Storridge Hill. Chardstock. A few specimens are
from the Upper Cenomanian C. guerangeri Zone,
from Askerswell, BMNH C85359 is from Bed C of
the Cenomanian Limestonc al Humble Point, Devon,
Also known from northern and southern France, Spain,
Roumania, Tunisia. Zululand (South Africa),
Madagascar. southern India and Japan. with possible
records from Poland, Israel and China.

Calycoceras (Newboldiceras) asiaticum spinosum
(Kossmat, 1897)
P19, figs 1-3, 7-9: P1.10, figs. 12, 13

1897 Acanthoceras Newboldi var. spinose Kossmat, p.7 (114,
plL2 (1) figs. 2. 3 pl.3 (1), fig. ).

1940 Fucalyeoceras newboldi Kossmat var. spinosa Kossmat;
Fabre. p.227, pl.8. fig. 7.

1940 Eucalycoceras newholdi Kossmat var. Germaini Fabre,
p.228, pl.7, figs. 3, 4.

1972 Newbholdiceras (Newboldiveras) spinosum (Kossmat);
Thomel, p. 110, pl.42, figs. !, 2; pl.46, figs, 1-3.

1990 Calycoceras (Newholdiceras) asiaticum spinosum (Kossmat,
1897): Wright & Kennedy, p. 249, pl. 64, fig. 3: pl. 65, figs
4, 6: pl. 66, figs 3, 4: pl. 69, fig. L: pl. 70, fig. 3; text-figs
§7a-c: 88d. 1: 99; 100: 102; 107k (with full synonymy).

Types - Lectotype. designated by Wright &
Kennedy (1990) is the original ol Kossmat’s 1897,
pl.2 (13), fig. 2. from the Utatur Group of Odium,
South India. Paralectotypes are the originals of
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Kossmat’s pl.2 (13), tig. 3, and pl.3 (14), fig. 1. The
paralectotype in Stoliczka, 1865, pl.35. fig. 2 in my
view probably does not belong to this subspecies.

Discussion - This subspecies is frequent in the
fauna of the Banc des Lombards, and the concretions
of Bed 5 above. The best specimen is the holotype of
Eucalycoceras newboldi var. germaini Fabre, 1940
(p-228. pl.7, figs. 3. 4; see P1.10, figs. 12, 13). from
the Banc des Lombards. This is wholly septate,
somewhat abraded on one side, with a2 maximum
preserved diameter of 93 mm. Coiling is moderately
evolute, with around half the previous whorl covered,
the umbilicus comprising 27% of the diameter and
deep, with a broadly rounded, outward-inclined
umbilical wall and more narrowly rounded umbilical
shoulder. The whorl section is depressed, with a
costal whorl breadth to height ratio of 1.3, the greatest
breadth at the umbilical bullae. There are 32 ribs on
the outer whorl, alternating morc-or-less regularly
long and short up to a diameter of 60 mm, beyond
which most of the ribs are primaries. The long ribs
arise at the umbilical seam, strengthen across the
umbilical wall, and develop into umbilicolateral
tubercles of variable strength. These give rise to
straight, feebly rursiradiate ribs that extend across
the flanks and link to well-developed bullate inner
ventrolateral tubercles. The intercalated ribs arise
low to high on the flanks and strengthen to equal the
primaries by the inner ventrolateral tubercle. All ribs
are strong. coarsc and transverse on the venter, with
persistent outer ventrolateral and slightly weaker
siphonal clavi.

Occurrence - C. (N.) asiaticum spinosum occurs
with the nominate subspecies in the Middle
Cenomanian A. rhotomagense Zone, T. acutus
Subzone and A. jukesbrownei Zonce faunas of the
Chalk Basement Bed in Somersct. Dorset and Devon.
England. and in the lower Upper Cenomanian C.
guerangeri Zone tauna of the Chalk Basement Bed at
Askerswell, Dorset. It also occurs in the phosphatic
C. guerangeri Zone fauna of Bed C of the Cenomanian
Limestone on the Devon coast and inland at Shapwick
and the White Hart Sandpit., Wilmington, Devon,
England. It occurs as a rarity in the A. jukesbrownei
Zone at Eastbourne, Sussex, England. The specics
also occurs in Sarthe, Alpes-Maritimes and Bouches-
du-Rhdne in France, in Roumania, Tunisia, South
Alrica, Madagascar, southern India, Tibet (?), Japan
and California in the USA.

Calycoceras (Newboldiceras) planecostatum
(Kossmat, 1897)
PL.10, Figs. 2,3

1893 Acanthoceras Newholdi var. planecostata Kossmat, p.9
(116), pl.2 (13), fig. 1.
1972 Newholdiveras (Newboldicerax) planecostata (Kossmat):



Thomel, p.113. pl.42, ligs. 5-7.

1990 Calvcoceras (Newbaldiceras) planecostatum (Kossmat,
1B97); Wright & Kennedy, p.252, pl.6l. figs. 2. 3 pl.67.
figs. 1-4; text-fig. 101c-e.

Tvype - Lectotype, designated by Wright & Kennedy
(1990), is the original of Kossmat’s 1897 pl.2 (13},
fig. 1, from the Utatur Group of Odium, southern
India.

Discussion - This is arather involute species, with
a deep umbilicus. The whorls are inflated, with a
rounded-subquadrate whorl section; there are
generally 35-45 ribs per whorl, broadening
progressively through middle growth. The primary
ribs bear feeble curved bullae. while there are one or
two secondaries/intercalatories. All ribs bear inner
and outer ventrolateral and siphonal tubercles during
the early growth stages, but these are soon lost,
leaving only weak outer ventrolaterals. The species
differs [rom other Calycoceras (Newbaoldiceras) most
obviously in the ribbing style and reduced
tuberculation. At Cassis, it occurs with certainty only
in the concretions of bed 5, above the Banc des
Lombards, with only crushed material from above the
glauconitic silts and marls above.

Occurrence - In England, this species is widespread
in the Middle Cenomanian A. jukeshrownei Zone
fauna of the Chalk Basement Bed of Dorset, Devon
and south Somerset, especially at Eggardon Hill,
Osmington and Chardstock. ] have seen no specimens
that are undoubtedly from the earlier A. rhotomagense
Zone, T. acutus Subzone. A few specimens from
Askerswell (Dorset) and the remanié phosphatic fauna
of Bed C of the Cenomanian Limestone of Devon
point to its survival into the Upper Cenomanian C.
guerangeri Zone. It also occurs in the German Federal
Republic, Sarthe and Provence (the present records)
in France, Iran. Zululand, Madagascar, southern India,
and James Ross Island, Antarctica.

Genus Eucalycoceras Spath. 1923
(ICZN Generic Name no.1354)
Type species. By original designation Ammonites
pentagonus Jukes-Browne, 1896, p. 156, pl.5. fig. 1. (ICZN
Specific Name No. 1635).

Eucalycoceras gothicum (Kossmat, 1895)
P11, figs. 1,5, 8: P1.12, figs. 18, 19

1865 Ammanites Rotomagensis var. compressus Stoliczka, p.69,
pl.34. fig. 5.
1895 Acanthaceras gothicum Kossmat, p.198 (102), pl.25(11),
fig. 3.
71940 Eucalycoceras cf. gothicum Kossmat; Fabre, p.22§.
11972 Eucalyeoceray (Eucalveoceras) gothicum (Kossmat):
Thomel, p.84, pl.27, figs. 5, 6.
1972 Eucalycocveras (Eucalveoceras) collignoni (Fabre);
Thomel, p.85, pl.27, fig. 7.
1990 Eucalycoceras gothicum {Kossmat, 1895); Wright &
Kennedy, p.279, pl.76, figs. 1. 3. 4, 6; text-figs. 94i, J.

Type - The holotype by monotypy is the original
of Kossmat, 1895, pl.198 (102), pl.25 (11), fig. 3,
from the Middle Cenomanian Acanthoceras beds of
Odium, southern India.

Discussion - E. gothicum is the commonest
ammonite in the glauconitic marls above the Banc des
Lombards, ranging through more than 10 m of scction.
Wright & Kennedy (1990, p.279, text-fig. 94i, j)
refigured the holotype of this species and discussed
differences [rom others referred to the genus. The
distinguishing features include the rather sparsc,
flexuous ribs, that number around 40 per whorl in
middle and later growth, with large bullae that project
into the umbilicus, as well as the coarse, persistent
ventrolateral and siphonal tubercles. Eucalycoceras
pentagonum (Jukes-Browne. 1896). discussed further
below, has more numerous crowded, weak ribs,
effacing at mid-flank, and far less-pronounced
tuberculation.

Occurrence - InEngland, E. gothicum occurs rarely
in the Middle Cenomanian A. jukesbrownei Zone
fauna of the Chalk Basement Bed at Ringstead Quarry
and Osmington, Dorset, and Snowden Hill Quarry,
Chard, Somerset. A fragment from the low C.
guerangeri Zone fauna of the Chalk Basement Bed at
Askerswell, Dorset may also belong here. Otherwise
it is known for certain only from these levels in
Provence in France (the present records), northern
Spain, Roumania and southern India, but may also
occur in Tunisia.

Fucalycoceras collignoni (Fabre, 1940)
P1.10, figs. 1, 11

1940 Protacanthoceras Collignoni Fabre, p.225. pl.7, figs.
7. 8.
non 1972 Eucalycoceras (Eucalyveoceras)y collignoni (Fabre);
Thomel, p.83, pl.27. fig. 7.

Type - The lectotype, here designated, is the
original of Fabre. 1940, p.225, pl.7, figs. 7, 8. no.
35.830 in the Marseille collections, by its preservation
from the Banc des Lombards at Cassis.

Description - The holotype is a somewhat distorted
phragmocone with ¢ maximum preserved diameter of
72 mm. Coiling is moderately evolute, with the
umbilicus comprising an estimated 24% of the
diameter, shallow, with a low, rounded wall and more
narrowly rounded umbilical shoulder. The whorl
section is compressed, with the greatest breadth at the
umbilical bullae and a costal whorl breadth to height
ratio ot 0.64, the flanks subparallel in costal section,
the ventrolateral shoulders feebly convergent to
produce a polygonal venter. There are 6-7 strong
umbilical bullae on the last half whorl, projected into
the umbilicus. They give rise to pairs of strong.
narrow, primary ribs, the ribs increasing by branching
and intercalation both low and high on the flank to



give a total of approximately 20 ribs per whorl. The
ribs are straight and recti- to feebly rursiradiate, and
may [lex back on the outer flank. Weak bullate inner
venirolateral tubercles are present on most of the
specimen, but efface markedly on the last third of the
outer whorl. There are much stronger. persistent outer
ventrolateral and siphonal clavi linked across the
arched venter by a strong. transverse rib.

Discussion - Eucalycoceras collignoni appears 1o
be one of the carliest species attributable to the genus
if itis correctly assigned to the limonitic fauna of the
Banc des Lombards. It differs from Eucalvcoceras
gothicum (see above) in its more compressed. higher
whorls, crowded ribs, and early decline of inner
ventrolateral tubercles. while lacking such prominent
umbilical bullae projected into the umbilicus. There
are close similarities to Fucalvcoceras rowei (Spath,
1926a) (p.431: see revision in Wright & Kennedy.
1990, p.280. pl.76. figs. 2, 5: pl.77. figs. 2-10: pl.78.
fig. 2:text-figs. 89¢c, 1071, j; 125a, b) which also loses
inner ventrolateral tubercles at an early stage, but this
is accompaniced by loss of siphonal tubercles so that
the species is homeomorphous with Mantelliceras
saxhii (see above).

Occurrence - As for type.

Eucalycoceras denizoti (Fabre, 1940)
PL.11, figs. 9-11: PL.12, figs. 24, 25

1940 Protacanthoceras harpax Stol. var. Denizoti Fabre. p.223,
pl.6. figs. 5. 6; text-lig. 31,

1940 Proracanthoceras harpuy Stoliczka var. Breixtrofferi Fabre,
P.224. plo, figs. 7. 8; 1ext-fig. 32,

1990 Protacanthoceras harpax var. denizoti Fabre, 1940: Wright
& Kennedy. text-fig. 124a-c.

1990 Protacanthoceras harpux var. breisorofferi Fabre, 1940,
Wright & Kennedy, text-lig. 124d-e.

Tvpes - The lectotype of Protacanthoceras harpax
var. denizoti Fabre, 1940, is the original of her pl.6,
figs. 5, 6: the holotype of Protacanthoceras harpax
var. breistrofferi is the original of her pl.6, ligs. 7, 8,
both. by their preservation from above the Banc des
Lombards, and probably from the calcareous
concretions of bed 5.

Name of the species. 1 regard denizoti as the
microconch. and breistrofferi as the macroconch of
but a single species for which I select the specitic
name denizori, as first revising author.

Description - The lectotype of Eucalvcoceras
denizori (P1.11,ligs. 9-11) is a composite mould of an
adult with a maximum preserved diameter of 100
mm, Coiling is evolute, the umbilical seam egressing
markedly. the umbilicus comprising 30% of diameter,
versus 24% al a diameter of 78 mm, shallow, with a
broadly rounded wall and shoulder. On the
phragmocone, there are 7-8 umbilical bullae per whorl,
perched on the umbilical shoulder. They give rise to

one or Iwo strong recti- to feebly prorsiradiate. straight
ribs, while single non-bullate ribs also arise at the
umbilical shoulder, or intercalate low on the flank to
give a total of 20 ribs per half whorl. Allribs strengthen
across the flanks and link 10 strong. persistent inner
ventrolateral clavi. A strong transverse rib passes
across the venter, and bears coarse outer ventrolateral
and siphonal clavi. On the body chamber, the bullae
become progressively wider spaced, giving rise to
pairs of ribs, with long intercalatories between. The
ventrolateral and ventral tuberculation of the first
halt of the body chamber resembles that of the
phragmocone, with persistent inner lateral clavi. The
last hall of the body chamber is somewhat worn, but
all tuberculation weakens, and that on the venter
effaces progressively.

The holotype of Protacanthoceras harpax
breistrofferi (P1.12, figs. 24, 25) is an adult
macroconch preserved 1o a diameter of 120 mm. The
ornament has been improved by mechanical
development; it differs from the lectotype chicfly in
the lower ratio of secondary to primary ribs.

Discussion - Eucalycoceras germaini differs from
E. collignoni, described above, in being less
compressed, with persistent coarse, inner ventrolateral
clavi. although more material might show this to be
within the limits of intraspecific variation of a variable
E. germaini. There are similarities to Eucalvcoceras
pentagonum, discussed [urther below, but the ribs are
coarser. and the species does not develop the effaced
flank ornament of penragonum, nor the distinctive
adult rib style.

Occurrence - As for type.

Eucalycoceras pentagonum (Jukes-Browne, 1896)
PL.11, figs. 6.7

1896 Ammonites pentagonus Jukes-Browne, p.156, pl.5, lig. 1.

1972 Encalycoceras (FEuncalycoceras) pentagonum (Jukes-Browne
& Hill): Thomel. p.83. pl.28. figs. 1. 10.

1989 Fucalxcocerus pentagaonum (Jukes-Browne): Cobban. Hook
& Kennedy. p.27. figs. 2R, 73a-d.

1990 Fucalycoceras pentagonum (Jukes-Browne, 1896); Wright
& Kennedy, p.282. pl.78, figs. 1. 3: pl.79, figs. 1-5: text-
figs. 89e: 1234, b,

Type - The holotype by monotypy is no. 53481 in
the collections of the British Geological Survey, from
the remanié phosphatic Upper Cenomanian C.
guerangeri Zonc fauna of Bed C ol the Cenomanian
Limestone at Humble Point, Devon, England.

Discussion - Crushed specimens of this species
are frequent from 2 to at least 20 m above the Banc
des Lombards, in glauconitic silty marls. This species
is easily recognised if the body chamber is preserved
(PL.11, ligs. 6, 7), with its distinctive flat-topped ribs
with five rows of small, persistent. more-or-less
equidistantrows of ventrolateral and ventral tubercles.



Wright & Kennedy (1990. p.282) provide a full
account of this species and review criteria by which
it may be separated from others referred to the genus.

Occurrence - In England, . pentagonum occurs
sparsely in the phosphatic remanié Upper Cenomanian
C.guerangeriZone fauna of Bed C of the Cenomanian
Limestone on the Devon Coast and inland at Shapwick
and Wilmington. It also occurs in the Upper
Cenomanian C. guerangeri Zone Lower Chalk at
Easthbourne, Sussex. It is known at a similar horizon
in the Basses-Alpes (Thomel’s Zonc 6) and Cassis,
Bouches-du-Rhoéne, France, Spain, Portugal,
Roumania, Tunisia, Tinrhert in the western Sahara,
Madagascar. southern India, Tadjikistan. New
Mexico. and Japan. It also occurs in the Upper
Cenomanian M. geslinianum Zone Sables a Caropygus
obtusus of Sarthe and correlative deposits in Alpes-
Maritimes in France, and South Dakota and Colorado
in the USA.

Suborder Ancyloceratina Wiedmann, 1966
Superfamily Turrilitaceae Gill, 1871
Family Hamitidae Gill, [871

Genus Hamites Parkinson, 1811
Type species. By the subsequent designation of Diener,
1925, p.65: Hamites alternatus J. Sowerby, 1814, p.137,
pl.61. figs. 4, 5.

Hamites simplex d’Orbigny, 1842

1842 Hamites simplex d"Orbigny, p.530, pl.134, ligs. 12-14.
1983 Hamites simplex d'Orbigny; Kennedy & Juignet, p.13. text-
ligs. 15a-d: 17a-w: 36): 37v, w (with full synonymy).

Type - Lectotype, by the subsequent designation
of Sornay (1955b) is one of eight fragments with the
catalogue number 6134 in the d’Orbigny Collection,
housed in the Muséum National d'Histoire Naturelle.
Paris. from the Rouen Fossil Bed at the Cdte Ste
Catherine, Roucn, Seine-Maritime, France. It was
refigured by Kennedy & Juignet, 1983, text-fig. 171

Discussion - A scries of short l[imonitic fragments
from the Banc des Lombards are referred to this
species, fully revised by Kennedy & Juignet (1983).

Occurrence - This species has been recorded from
Lower to mid-Upper Cenomanian. The geographic
range extends {rom southern England to the
Boulonnais, Haute Normandic, Sarthe and Provence
in France, Germany, Poland, North Africa, Iran,
Australia and the United States Western Interior.

Family Anisoceratidae Hyatt, 1900

Genus Anisoceras Pictlet, 1854
Typespecies. Hamites saussureanus Piciet, 1847, p.118,pl. 13,
figs. 1-4, from the Upper Albian of Mont Saxonet, Savoy.

Genus Hemiptychoceras Spath, 1925
Type species. Prvchoceras ganltinum Pictet, 1847, p. 107,
pl.15, figs. 5. 6, by original designation.

Hemiptychoceras tropicum Kossmat, 1897
PL.12, figs. 9-12

1866 Prvchoceras ganltinuwm Stoliczka, p. 195, pl.9qQ, lig. 10.

1897 Hamires (Piychoceras) tropicus Stoliczka, p.54 (150).

1940 Hemiptychoceras tropicum Kossmat sp.; Fabre, p.240, pl.5,
lg. 6.

Type - The holotype. by monotypy, is the original
of Stoliczka, 1866, p.195, pl.90, fig. 10.

Description - The only specimen known from
Cassis is the [ragment described by Fabre (1940).
This is a beautifully preserved individual with traces
of limonitised shell preserved. There are two closely
adpressed shafts linked by a tightly curved portion:
the maximum preserved length is 16.5 mm. The
smaller shaft is wholly septate. with a depresscd, oval
whorl section, the whorl breadth to height ratio being
1.26. The shell surface is ornamented by f(ine, dense.
prorsiradiate ribs. The end of the phragmocone is
marked by a strong constriction. Ribbing coarsens
around the hook. and on the body chamber there are
8 ribs per centimetre, and the whorl breadth 1o height
ratio is 1.24.

Discussion - The Cassis specimen differs from the
holotype in no signilicant respects other than being
somewhat smaller. Hemiptychoceras gaultinum
(Pictet, 1847) (p.107, pl.15. figs. 5, 6) has much
coarser ribbing (see Wiedmann & Dieni, 1968, p.61,
pl.5, figs. 6, 8: 7pl.6, fig. 12: text-figs. 34, 35).

Occurrence - The precise horizon of the Cassis
specimen is not recorded, although it is probably
from the Banc des Lombards. The holotype is [rom
the Utatur Group near Odium, South India, and is
presumably of Cenomanian age.

Anisoceras plicatile (1. Sowerby, 1819)
PL.12. figs. 7-8, 15

1819 Hamites plicatilis J. Sowerby, p.281, pl.234, fig. 1.

1940 Anisoceras armatum Sow. sp. emend Pictet et Campiche;
Fabre, p.239.

1983 Anisoceras plicatile (). Sowerby): Kennedy & Juignet, p.25.
figs. 16a-m, p. q: 19a-e: 341, m.

1989 Hamites plicatilis I, Sowerby. 1819: Spamer, Bopan &
Torrens, pl.&, fig. 1.

Lectotype - Designated by Kennedy, 1971, p.12:
the original of J. Sowerby, 1819, pl.234, fig. 1.
Formerly believed lost, this specimen is no. 72291 in
the collections of the Academy ol Natural Sciences,
Philadclphia, and was refigured by Spamer, Bogan &
Torrens (1989).

Discussion - Three beautifully preserved fragments
in the Marscille collections appear to be the originals



of Fabre’s Anisoceras armatum. The best of these
(P1.12, figs. 7. 8) shows well the delicate crowded
ribbing and tuberculation of the species, matching
well with that of the lectotype. See Kennedy (1971)

and Kennedy & Juignet (1983) for a full discussion of

this species.

Occurrence - Anisoceras plicatile is commonest
in the Middle Cenomanian. but ranges into the low
Upper Cenomanian, with records from southern
England. the Boulonnais, Haute Normandie, Sarthe
and Provence in France, Germany, Poland, the USSR,
North Africa, Madagascar, Texas and New Mexico in
the United States.

Family Turrilitidae Gill, 1871

Genus and Subgenus Turrilites Lamarck, 1801
Type species. By original designation: Turrilites costatus
Lamarck. 1801, p.102.

Turrilites (Turrilites) costatus Lamarck. 1801
PL12, figs. 14,16, 17, 20

1801 Turrilites costata Lamarck, p.102

1925 Turrilites costatus Lamarck; Diener, p.81 (with synonymy).

1940 Turrilites costatus Lamarck; Fubre, p.240.

1976 Turrilites (Turrilites) costatus Lamarck; Juignet & Kennuedy.
p.63. pl.Y. figs. 15, 18, 19 (with synonymy).

1983 Turrilites (Turrilites) costatus Lamarck: Juignet & Kennedy,
p.47. text-figs. 25a-0; 26a-b: 27a-i; 28a, b, d (with
synonymy).

1985 Turrilites (Turrilites) costatus Lamarck, 1801: Awabekian,
p.79. pl.31. figs. 1-S (with synonymy).

1985 Turrilites (Turrilites) scheuchzerianus Bosc. 1801: Zaborski,
p.10. figs. 7. 8.

1985 Turrilites (Turrilites) costatus Lamarck, 1801; Zaborski.
p.10. figs. 9. 10.

1989 Turrilites undulatus J. Sowerby, 1815; Spamer, Bogan &
Torrens, pl.13. fig. 2.

Lectotype - By the subsequent designation of

Kennedy. 1971, p.30: the specimen in the Lamarck
collection from the Cote Ste Catherine. Rouen. Seine-
Maritime. France. figured by Douvillé 1904, p.54a,
fig. 1.

Discussion - This well-known species is the
commonest ammonite in the Banc des Lombards at
Cassis, and cxamples agree well with topotypes
studied, as well as the extensive suite of specimens
from Sarthe, France, recently illustrated by Kennedy
and Juignet (1983). Of other species of Turrilites in
the present collections T'. costatus is only likely to be
confused with 7. scheuchzerianus, described below.
Adults are utterly distinctive, for T. scheuchzerianus
have simple ribs only, extending across the whole of
the exposed whorl face. In juvenile scheuchzerianus,
however. the ribbing is interrupted at mid-flank (the
Turrilites desnoyersi of authors), but they never
develop the tubercles that typify the present species,
while the upper and lower whorl faces are smooth,

N
[S8]
N

rather than ribbed.

Occurrence - Turrilites costarus is first recorded
from the top of the Lower Cenomanian, but some at
lcast of these records are based on T. (Mesoturrilites)
hoerssumensis Schliiter, 1876. It has a lower Middle
Ccenomanian acme, and ranges into the low Upper
Ccnomanian, with a necar world-wide distribution
including eastern, western and southern Europe. the
former USSR, north, west and south Africa,
Madagascar, the Middle East, Mongolia, southern
India. Japan. New Guinea, northern Australia, Mexico,
Texas and California in the USA.

Turrilites (Turrilites) scheuchzerianus Bosc, 1801
PL.11, lig. 4.

1801 Turrilites schewchzerianus Bosc in Buffon. p.190
(copy of Langius, 1708, p.112, fig. 6).

1925 Turrilites scheuchzerianuy Bosc: Diener. p.B4 (with
svnonymy).

1940 Turrilites scheuchzerianus Bosc: Fabre, p.241, pl.§,
fig. 10.

1962a Turrilites (Turrilites) scheuchzeriunus Bosc:
Wiedmann, p. 192, pl.11. fig. 3 (with synonymy).

1983 Turvilites (Turrilitesyschenchzerianus Bosc: Kennedy
& Juignet, p.52, text-ligs. 27; 28¢, e: 29a-f; 30a (with
synonymy).

non V985 Turrilites (Turrilites) schenchzerianus Bosc, 1801;

Zabhorski, p. 10, ligs. 7. 8.

1985 Turrilites (Turrilites) schewchzerianus Bosc, 1801;
Atabekian, p.§1, pL.3, figs. 6-11: pl.32, figs. |-K:
pl.33. figs. 1-8; pl.34. figs. 1-7 (with synonymy).

Discussion - This distinctive specics is rare in the
Banc des Lombards at Cassis. It has 19-21 ribs per
whorl in typical forms. with juveniles showing a
distinct interruption of the rib at mid-flank; entire
ribs characterising the adult (P1.11, fig. 4). D’Orbigny
(1842, pl.146, figs. |, 2) named specimens with
interrupted ribbing Turrilites desnoyersi, and provided
a reconstruction in which this feature is shown
persisting to maturity. It is indeed true that medium-
sized specimens of the same whorl height have both
interrupted and cntire ribs, but these are juvenile
macroconchs and adult microconchs respectively.

Occurrence - Turrilites (Turrilites)
scheuchzerianus first appears in the upper part of the
Lower Cenomanian and persists to the Upper
Cenomanian with a near world-wide distribution
including western, eastern and southern Europe, the
former USSR, north, east, west and south Africa,
Madagascar. southern India, Texas, Colorado, and
California in the USA, Mexico. Japan, and perhaps
British Columbia.



Turrilites (Turrilites) acutus Passy, 1832
PL.11, fig. 3

1832 Twrrilites aucuius Passy. p. 334, pl.10. figs. 3. 4.

1876 Twurrifites acurus Passy: Schliiter. p.127, pl.38. figs. 13,
16 (with synonymy).

1925 Twurrilites acutus Passy: Diener, p.79 (with synonymy).

1925 Turritites tevesthensis Coquand: Diener, p.85 (with
synonymy).

1965 Turrilites acuins Passy: Clark, p.54. pl.19, fig. 7 (with
SYnonymy).

1976 Twrrilites acures Passy: Juignet & Kennedy. p.65, pl.3,
fig. 6: pl4, figs. 1, 2a-c and 3 (with synonymy).

1983 Turrilites (Turvilites) acutus Passy, 1832; Kennedy &
Juignet, p.S1 (with synonymy).

1985 Twrrilives (Turrilites) acurns Passy, 1832: Atabekian, p.77,
pl.28, figs. 5-13; pl.2Y, figs. 1-10; pl.30, figs. 1-11 (with
additional synonymy).

Lectotype - Designated by Juignet & Kennedy.
1976. p.65: the original of Passy, 1832, pl.16, fig. 3.
in the Sorbonne Collections, now in the Université
Pierre et Marie Curie, Paris.

Discussion - This is a rare species in the Banc des
Lombards at Cassis; see Juignet & Kennedy (1976)
for a revision of the species.

Occurrence - T. (T.) acutus typifies the middle
third of the Middle Cenomanian although transitions
occur below. and il extends into the Upper
Cenomanian, where it is scarce. The distribution
extends to many localities in western Europe,
including southern England. the Boulonnais, south-
eastern Paris Basin, Alpes-Maritimes, and Bouches
du Rhone (Cassis). It is well-known in North Africa.
Nigeria. Angola, Zululand and Mozambique,
Madagascar, the US Gulf Coast and Western Interior,
and California.

Genus Neostlingoceras Klinger & Kennedy. 1978
Type species. By original designation: Turrilires
carcitanensis Matheron. 1842, p.267. pl.12. fig. 4.

Neostlingoceras carcitanense (Matheron, 1842)

1842 Turrilites carcitanensis Matheron, p.267. pl.12, fig. 4.

1940 Turritites carcitanensis Matheron: Fabre, p.242, pl.3, fig. 7.

1980 Neostlingoceras carcitanense (Matheron, 1842):
Marcinowski, p.260. pl.4, lig. 16.

1983 Hypoturrilites carcitanensis (Matheron): Marcinowski &
Radwansky, pL.7. lig. 7.

1983 Neostlingoceras carcitanense (Matheron); Kennedy &
Juignet, p.43, fig. 22a, b, ¢!y {with synonymy).

1983 Neostlingoceras i1, carcitunense (Matheron); Kennedy
& Juignet, p.44, fig. 22d.

1983 Hypoturrilites carcitanensis Matheron: Szisz, p.239, pl.17.
ligs. 7. 8.

1983 Neostiingoceras carcitunense (Matheron, 1842);
Atabekian, p.53, pl.l4. figs. 7. 8 (with additional
synonymyj.

1985 Nreostlingoceras morrisiformis (Collignon, 1964);
Atabekian, p.35, pl.15, figs. 1, 2, 5.

1989  Ivpoturrilites carcitanensisx (Matheron): Wicdmann,
Kaplan, Lehmann & Marcinowski, texi-fig. 3.

llolotype - By monotypy: the original of Matheron,
1842, p.267, pl.12, lig. 4, from Cassis, refigured by
Fabre (1940, pl.5, fig. 7). This specimen was said by
Fabre to be in the Matheron Collection, but T have
failed to locate it in his collections housed in the
Musée Longchamp, Marseille.

Discussion - The holotype remains the only
represcntative of this species known from Cassis. See
Kennedy & Juignet (1983) and Atabekian (1985) for
full revisions of this species.

Occurrence - N. carcitanense is restricted to its
eponymous Subzone of the Lower Cenomanian
Mantelliceras mantelli Zone with a wide geographic
distribution in western Europe. Roumania,
Yugoslavia, Poland, Turkmenia, Azerbaijan, Iran,
the Middle East, North Africa, Madagascar, Zululand
and perhaps southern India.

Neostlingoceras kottlowski Cobban & Hook, 1981
PL10. fig. 10; pl.12. fig. 23

1981 Neostlingoceras kottlowski Cobban & Hook, p.26, pl.24,
figs. 1-28.

1984 Neostlingoceras kottlowski Cobban & Hook: Cobban, p.17.
pl.d. fig. 9.

1989 Neostlingoceras kotttowski Cobban & Hook: Cobban, [look
& Kennedy, p .61, text-fig, 95a-1.

Haolotype - No. 306777 in the collections of the US
National Museum of Natural History in Washington
DC.. the original of Cobban & Hook, 1981, pl.41,
figs. 14-16, from the Mancos Shale of Sierra County,
New Mexico, Upper Cenomanian, Calvcoceras
canitaurinum Zone.

Discussion - Crushed fragments of this species,
not previously recorded outside the United States
Western Interior region, arc uncommon in the
glauconitic silty marls of beds 13-19 at Cassis. The
best preserved specimen (P12, fig. 23) is 47 mm
long, with a maximum preserved whorl height of 12
mm. The apical angle is low. with only a very shallow
depression marking the inter-whorl suture. Ornament
consists ol three rows of tubercles. A row of larger,
transversely elongate tubercles on the upper half of
the whorl lace are separated by a smooth zone {rom a
row of much smaller tubercles, displaced slightly
aperturally, equal in number to those in the upper
row. and perched at the juncture of outer and lower
whorl faces. A third row of much smaller tubercles is
situated on the lower whorl face. just inside the
juncture of outer and lower whorl faces.

Cobban and Scott ([981) provide numerous
illustrations of this species and note differences from
other turrilitids.

Occurrence - Lower Upper Cenomanian of Trans-
Pecos Texas, New Mexico, Colorado and Wyoming.
The Cassis specimens are from a comparable horizon,
in the Calvcoceras guerangeri Zone.

2
(B8]
[S8]






