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ABSTRACT 

KENNEDY, W.J., B ILOTIE, M. & MELCHIOR, P. ( 1 995). - Ammonite faunas, biostra­
tigraphy and sequence stratigraphy of the Coniacian-Santonian of the Corbieres 
(NE Pyrenees). [Faunes d'ammonites, biostratigraphie et stratigraphie sequen­
tielle du Coniacien-Santonien des Corbieres (NE des Pyrenees)]. - Bull. Centres 
Rech. Explor.-Prod. Elf Aquitaine, 19,  2. 377-499, 38 fig., 30 pi.; Pau, December 
26, 1995. - ISSN : 0396-2687. CODEN : BCREDP. 
Les faunes d'ammonites du Coniacien-Santonien des Corbieres sont revisees, et 

pres de 100 especes et sous-especes sont decrites. Les 4 zones d'associations 
classiques du Coniacien de I'Europe occidentale ont ete retrouvees, respectivement 
de la plus ancienne a la plus recente, les zones a Forresteria (Harleites) petroco­
riensis, Peroniceras (Peroniceras) tridorsatum, Gauthiericeras margae et Paratexa­
nites serratomarginatus. La base du Santonien est marquee par un important 
renouvellement faunique. Une seule zone d'association, a Placenticeras polyopsis, 
est reconnue; elle est divisee en 3 sous-zones, de bas en haut, les sous-zones a 
Nowakites carezi. Texanites ( Texanites) gallicus et Placenticeras paraplanum. ces 
especes ayant des extensions partielles concomittantes. Ni P. polyopsis, ni T. ( T.) 
gal/icus n'apparaissent des la base du Santonien, dans les Corbieres; cette absence 
des placenticeratides comme des texanitides a la base du Santonien des Corbieres 
pourrait t!!tre liee a des conditions ecologiques defavorables. Les successions d'am­
monites etablies sont integrees aux sequences de depOt de l'intervalle de temps 
considere; les ll.ges absolus qui s' attachent a quelques especes fournissent la trame 
d'un premier cadre chronostratigraphique. 
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The Coniacian-Santonian ammonite faunas of the Corbieres are 
revised, and nearly 100 species/subspecies described. The Conia­
cian can be subdivided into four assemblage zones. as elsewhere 
in Western Europe, with successive zones of Forresteria (Harleites) 
petrocoriensis, Peroniceras (Peroniceras) tridorsatum, Gaulhierice­
ras margae and Paratexanites serratomarginatus. The base of the 
Santonian is a level of marked faunal turnover. A single Assemblage 
Zone of Placenticeras polyopsis is recognized, divided into Assem­
blage Sub zones of Nowakites carezi, Texanites ( Texanites) gallicus, 

and Placenticeras paraplanum. These species have partially over­
lapping ranges. Neither P. polyopsis nor T. ( T.) gallicus range to 
the base of the Santonian in the Corbieres; placenticeratids and 
texanitids are absent from the lowest part of the stage there, pre­
sumably as a result of ecological exclusion. The ammonite succes­
sion is integrated with the sequence stratigraphy of the interval. 
and provides a basis for assigning numerical ages to parts of the 
sequence. 

Key words : Monographs, Ammonoids, Biostratigraphy, Coniacian, 
Santonian, Ammonoidea, Sequence stratigraphy, Aude, Cor­
bieres. 
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The Coniacian and Santonian stages were introduced by 
CoouAND in 1857, and have type areas around Cognac and 
Saintes respectively in the northern part of the Aquitaine 
Basin of SW France. Subsequent workers [e.g. ARNAUD, 
1877, 1883; de GROSSOUVRE, 1 90 1 ;  SIORONIE-VIVIEN, 1972 (with 
extensive bibl iography); KENNEDY ( 1 984a: Coniacian, 1987: 
Santonian); PLATEL, 1989] have discussed certain inadequa­
cies of the type sections and type areas of the two stages, 
in particular their unsuitability as boundary stratotypes, and 
the absence or great rarity of key biostratigraphic markers, 
notably ammonites. 

Already in 1901 de GRossouvRE realised this inadequacy 
and drew attention to the rich ammonite faunas of the 
Corbieres, a region much better suited for the characteri­
zation of the Santonian stage. New collections ( M .  Bilotte 
& P. Melchior) of more than 600 in situ specimens, plus a 

search through existing collections confirms this view, and 
shows the Santonian of the region to yield the most diverse 
fauna yet recognized in Western Europe, while the Conia­
cian yields four successive zonal assemblages that confirm 
the succession inferred by KENNEDY (1984a, b) elsewhere in 
France. Revision of these faunas show the Corbieres to be 
a key region for our understanding of Coniacian-Santonian 
ammonite stratigraphy; this stratigraphy can be integrated 
with the series of third order sedimentary sequences recent­
ly identified by BILOTTE ( 1992, 1993), while certain marker 
species can be assigned chronostratigraphic ages on the 
basis of their occurrence in the United States Western 
Interior, where they are associated with well-dated bento­
nites (0BRADOVICH, 1993; GRADSTEIN et a/., 1994). 

1. - REGION AL GEOLOGY 

1.1. PREVIOUS WORK 

De GRossouvRE ( 1901) provided a review of early work 
on the Cretaceous of the Corbieres ( D'ARCHIAC, 1859; Tou­
CAS, 1879; RoussEL, 1893; ... ) , and gave the first coherent 
synthesis of the stratigraphy and faunas of the region. He 
particularly drew attention to the significance of two groups : 
ammonites and rudists (of which the former are revised 
below), noting that the former showed affinities with those 
of Aquitaine, Provence, the Austrian Alps, Westphalia and 
Bohemia, proposing that, should the Coniacian and Santo­
nian be united into a single stage, the term Corbierien be 
used. 

The next significant contributions on the Coniacian and 
Santonian of the Corbieres came with the work of SIONESSE 
(1937, 1956), who provided meticulous details of faunal 
occurrences, and BASSE (1939) who described ammonites 
col lected by SIONESSE, complementing the work of de GRos­
souvRE (1894). This was amplified by BILOTIE & COLLIGNON 
(1983) who documented further additions to the ammonite 
fauna. 

1.2. LITHOSTRATIGRAPHY 

Lithostratigraphic units of Coniacian and Santonian age 
outcrop widely on the southern flank of the Massif de 
Mouthoumet, notably in the synclines of Rennes-Jes-Bains 
and Bugarach-Soulatge (Fig. 1 ), where the Calcaires de 
Montferrand and Marno-calcaires a Gauthiericeras are 
referred to the Coniacian, the Marnes a Micraster, Calcaires 
du Petit Lac, the terrigenous and bioconstructional Mon­
tagne des Cornes sequence and their lateral equivalent, the 
Marnes Bleues de Sougraigne, to the Santonian (Fig. 2). 
Following the work of SIONESSE ( 1956), we place the Turo­
nian-Coniacian boundary below the Calcaires de Montfer­
rand, within the Gres de la Sals, a variable sequence that 
overlies the hippuritid limestones of the Turonian and their 
lateral equivalents. 

The Santonian-Campanian boundary cannot be placed 
with any precision; Upper Santonian marls being succeeded 
by the unfossiliferous Gres d'Aiet (Fig. 2). 
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1 .2.1. The Gres de la Sals (BILOTIE, 1985) 

The Gn3s de la Sals is a predominantly siliciclastic 
sequence of deltaic origin. Associated carbonates are 
internal lateral equivalents of hippuritid bioconstructional 
l imestones developed to the south. The upper part of the 
Gres de la Sals, the Viallasse Member of BILOTIE (1985), is 
6-15 m thick and includes conglomerates with Palaeozoic 
pebbles 5-8 cm in diameter that are of local origin, including 
quartz, lydite and schist. The top of the Gres de la Sals 
becomes increasingly calcareous when traced southwards. 
The presence of a laterally persistent conglomerate of 
Palaeozoic clasts provides a good marker datum, known on 
both flanks of the Fontaine Salee anticline (Ciuse de la Sals, 
to the north, and La Viallasse to the south) (BILOTIE, 1970). 

The upper part of the Gres de la Sals was placed in the 
Coniacian by Si:NESSE (1956), and in the Turonian by BILOnE 
(1982, 1985); it actually lies between beds with Romaniceras 
(Romaniceras) deverianum (d'OABIGNY, 1840-1842) and Coi­
lopoceras requienianum (d 'OABIGNY, 1840-1842) of the Turo­
nian below and Forresteria (Harleites) petrocoriensis 
(CoouAND , 1859) of the basal Coniacian above; the Turo­
nian-Coniacian boundary presumably lies in this interval 
within the Viallasse Member. 

1 .2.2. The Calcaires de Montferrand (JAcos, 1938) 

The boundary between the Gres de la Sals and the 
succeeding Calcaires de Montferrand is only exposed 
around Rennes-les-Bains, where it is marked by a trans­
gressive sequence of brown, ochreous fining and thinning 
upward grainstones to mudstones. In the collines de I'Anay­
rac, east of Soulatge (Fig. 1 ), the Calcaires de Montferrand 
pass laterally into marls with a Lower Coniacian ammonite 
fauna of Forresteria (Harleites) petrocoriensis, Tongoboryce­
ras canali (de GAossouvAE, 1894), and Eubostrychoceras 
saxonicum (ScHLUTEA, 1875) at Peyreffite. 

On the north flank of the Rennes-les-Bains syncline, the 
upper part of the Calcaires de Montferrand have yielded 
Forresteria (Harleites) sp., Paratexanites zeilleri (de GAOS· 
souvAE, 1894), and Scaphites (Scaphites) sp. Around the 
type locality of Montferrand the u ppermost part of the lime­
stones is exposed, dipping to the south, and is  the source 
of the Middle Coniacian ammonites Peroniceras (Peronice­
ras) subtricarinatum (d'OABIGNY, 1850) and Metatissotia 
ewaldi (VoN BucH, 1848), described and cited by de GAos. 
souvAE ( 1894, 1901 ). Between M as sac and the Rouffiac road 
to the east of Soulatge, the same unit yields Peroniceras 
(Peroniceras) subtricarinatum, P. (P.) westphalicum (VoN 
STAOMBECK, 1859), Metatissotia ewaldi, Tissotioides cf. 
haplophyllus (REDTENBACHEA, 1873), Pseudophyllites pyrenai­
cus (de GAossouvAE, 1894), Scaphites (S.) kieslingswalden­
sis kies/ingswa/densis LANGENHAN & GRUNDEY, 1891 and 
Paratexanites zeil/eri (de GAossouvAE, 1894) of the Middle 
Coniacian, complimenting and confirming the records of 
Si:NESSE (1937, 1956). 

The ammonites from the Calcaires de Montferrand show 
that it spans the Lower Coniacian petrocoriensis Zone and 
the Middle Coniacian tridorsatum Zone. 

1.2.3. The Formation de Bugarach (BILOTTE, 1985) 

The Formation de Bugarach is divided into three mem­
bers, totalling 100 m in thickness. These are : 

- at the base, the Marno-calcaires a Gauthiericeras 
(24 m) which show lateral facies changes parallel to those 
in the underlying Calcaires de Montferrand; 

- the Marnes a Micraster (80 m), a sequence which 
becomes increasingly silly and micaceous upwards; 

- the Calcaires du Petit Lac (6 m), white limestones in 
decimeter scale beds intercalated within the Marnes a 
Micraster. They occur only in the northern part of the 
Rennes-les-Bains syncline, and are bioclastic grainstones 
to floatstones with occasional rudists. 

Separation of the Marno-calcaires a Gauthiericeras and 
the Marnes a Micraster is more readily made on fossil 
content than lithology : both yield abundant molluscan and 
echinoderm faunas. The Marno-calcaires a Gauthiericeras 
have yielded 22 ammonite species from horizons BOa, RO, 
K1a  and P1 (Fig. 3 and 4). Five range up from the Calcaires 
de Montferrand below and i ndicate the M iddle Coniacian 
Peroniceras tridorsatum Zone, the higher parts yielding ele­
ments of the Upper Coniacian Gauthiericeras margae and 
Paratexanites serratomarginatus Zones (Fig. 4). The Marnes 
a Micraster have yielded 21 species from horizons K 1 b-K5; 
five range from below. The appearance of Muniericeras in 
level K 1 c  marks a significant faunal turnover, with charac­
teristic Santonian elements such as Pseudoschloenbachia, 
Texasia, Placenticeras and Texanites appearing above. The 
Coniacian-Santonian boundary lies between horizons K 1  b 
and K 1 c  (Fig. 3 and 4) 

A regional discontinuity, markedly erosive locally, sepa­
rates the succession described above from a complex of 
three further sedimentary units. 

1.2.4. The Lower Terrigenous complex 

This is made up of three principal facies that come to 
rest successively on the regional discontinuity. 

- The conglomerats de la Ferriere (10 m) are folded in 
conformity with the underlying Turonian-Coniacian strata; 
they outcrop at the western end of the Fontaine Salee 
anticline. They are debris flows that incorporate : (a) metre­
scale blocks of Calcaires de Montferrand-Marno-calcaires 
a Gauthiericeras that were clearly lithified before transport 
and have moved only a limited distance; (b) blocks and 
pebbles of miliolid limestone that show slump features 
demonstrating them to have been uncemented at the time 
of movement; (c) q uartz pebbles up to 15 cm in diameter. 
The matrix of the unit is blue marl. 

- Sandstones (10-15 m) that underlie much of the vil­
lage of Rennes-les-Bains. Sandstone beds alternate with 
blue marls, and have internal structures and grain-size 
characteristics of delta-front sediments. They are mica­
ceous, and bioturbated. Metre-scale channels with quartz­
pebble fi l ls occur (BILOnE, 1989). 
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FIGURE 3 

Location of fossilliferous horizons in the Coniacian-Santonian units of the Rennes-les-Bains syncline : La Coume, 'Chemin' de La Jouane, 
and Les Pastressis (Soulatge). 

Position des horizons fossiliferes dans /es unites lithologiques du Coniacien et du Santonien pro-parte des synclinaux de Rennes-les­
Bains (La Coume, "Chemin" de La Jouane) et de Soulatge (Les Pastressis). 

No ammonites are known from this sequence, which is 
restricted to a band that extends from Rennes-les-Bains to 
La Ferriere. l t  is overlain by an upper terrigenous sequence 
which outcrops over the whole of the Rennes-les-Bains 
syncline, and is made up of the following two units. 

1.2.5. The Marnes Bleues de Sougraigne (ToucAs, 1879) 

The Marnes Bleues de Sougraigne are a 100-250 m thick 
sequence of micaceous and silly marls with frequent inter­
calations of fine sandstone. They are well developed in the 
central part of the Rennes-les-Bains syncline, and corres­
pond to the pro-delta facies in a deltaic complex (BtLOTIE , 
1985). 

1.2.6. The Montagne des Cornes sequence (ROLLAND Du 
ROOUAND, 1841) 

This succession, some 130 m thick, is developed on the 
north flank of the Rennes-les-Bains syncline. There are three 
principal associated facies : (a) bioconstructional rudistid 
limestones; (b) si lly, micaceous blue marls (the Marnes 
Bleues de Sougraigne); (c) coarse-to-fine micaceous, l ignitic 
sandstones with local conglomeratic intercalations. These 
facies occur in sequences characteristic of delta-front 
environments (ALLEN, 1970; ALLEN & MERCIER, 1987). Facies 

relationships are particularly well developed in the three 
highest sequences. each of which begins with bioconstruc­
tional rudistid limestones (the levels of the Vieux Cimetiere 
de Sougraigne. and levels C 1  and C2 of the Montagne des 
Cornes sequence : Fig. 5), overlain by the Marnes Bleues 
pro-delta facies and delta-front sandstones (BtLOTIE, 1992, 
1993). 

The Marnes Bleues de Sougraigne and the Montagne 
des Cornes sequence have long been famous for their rich 
and d iverse fauna. especially outcrops in the environs of 
Sougraigne (the chemin des Croutets of authors) where the 
two units interdigitate. 29 ammonite species are known of 
which 1 3  occur in the Marnes a Micraster below (horizons 
K5 to A 10 in Figure 6). Placenticeras polyopsis (DUJARDtN, 
1937) and Texanites gallicus (COLUGNON, 1948) extend 
almost to the top of the sequence, where they are accompa­
nied by P/acenticeras paraplanum WtEDMANN, 1978, which 
marks the highest ammonite-bearing Santonian present i n  
the region. 

2. - BIO- AN D C HR ON OSTR ATIGR APHIC R E SULTS 

New stratigraphic results from the present study may be 
summarized as follows : 
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AGE 

LITHOLOGY 

SYNTHETIC 

LOG 

FORMATIONS 

AND MEMBERS 

AMMONITE 

HORIZONS PN 1-9 

canail_______ -+­
For'""'"";" (Harleites) petroconens1s ---+­
Eubostrychoceras saxomcum _ _ _ ---+-
P8romceras subtricarinatum _______ _ 
Tisso/lo!des cf. haplophyllus ___ _ 
M8/atissolla robin1 ________ _ 
Ps8udophylll/8s pyr9na1cus _ _ _ _ _ _ ., _ .___. _ __. 
P8roniceras westphalicum _ _ _ _ _ _ 5. _ .__._ _ __. 
Parat8xamtes Z8fllen _ _ _ _ _ _ _ _ _ ;;; _ .__,_�� ... 1 
Scaphites (S.)k. k1eslmgswaldensis _ _  <> _ +--i-+--.+.-!-• 
Pseudobarroistceras rennense _ _ _ _ � _ 

Nowakites atf.pai/181/eanus _ _ _ _ _ _ Jg __ -.:'-�1---r--... 
Hauenceras lags rum___ _ _ _ _ _ _ !:. __ 
M8/B/ISSOIIB nodosa __ _ __ _ _ _ _ < __ _... 
Tissoti01des haplophyllus ___ __ _ _  � __ --
Gauthlenceras nouelianum _ _ _ _ _ .:;! _ _ + t : : 
Nowakit8s cf.palll81/8anus---- -- �- - :! T 1 
Gaudryceras :;ensepilcatum _ _ _ _ _ � _ _ � 1 
J1mbo1ceras f8JII - - ____ - . _ -� __ _ • +e t ; 
Peromc8ras (Zulwceras) 1SBmbert1 __ � - - - - - • 

1 Nowak1/8S pallleii8Snus _ _ _ _ _ _ _ = _ _ _ _ _ + • : 
Tndenticeras varians_ _ _ _ _ _ _ -· � ____ t l -Protexamtes bourgeo1stanus _ _ _ _ _ _ _ _ _ _ _  _ 

I I I 
• 

1 
I 

Marnes a Mocraster 

K4b 

Dames1t8s sugar a _ _ _ _ _ _ _ _ _ _________ .__._+-+--l----<�*-----1--h----+--r-----<t Metatissotia cf. redtenbacheri_ _ _ _ _ _ _ _ _ _ _ _ _ _ • 1 
J1mboiceras ?cl. r8yi ______ ____________ � 
Gauth1ericeras margae_ _ _ _ _ _ ______ _ _ _ _ _  -; 
Aneur8toceras variabl/8__ _ _ _ _ ___________ • 

BCREDP 19 (1995) 

Yez01/8S orb1gnyi _ _ _ _ _ _ _ _ _ _ ___________ ... -+-+-• 
Parapuzos1a (P.) corbarica _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  .. -t-l--l---t----.L-l-T-- -...J..--i---�1---- -----7--+-
Prolexanites bon/an/1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ... Protexamtes cl. bourgeoiSIBnus_ _ _ _ _ _ _ _ __ _ _ _ _  -• 
Phylloceras (Hypophylloc8ras) rousseli _ __ _ _ __ _ _ _ _ _  _,_ -le--!�-1----l--f,.---L--..----ir---------1--f-• 
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Muni8nceras lappar8nti _ _ _ _ _ _ _ _____________ _ 
Mumenceras cl.lapparen/1_ __ _ _ ______________ _ 
Damesites cl. D. intermedius __ _______________ _ 
Pseudoschloenbachia inconsrans _ _ _____________ _ 
Texas1a cf. nv1erae _ _ _ _ _ _ _ _ _ _ ________ __ _ __ _ 
Texasta fJVJerae _ _ _ _ _ _ _ _ _ _ _____________ _ 
Giyptoxoc8ras crispatum__ ___ _ ____________ _ 
T8tragonites cf. epigonus _ _ _ _ _ _ _____________ _ 
H8mitissotia randoi _ _ _ _ _ _ _ _ ______________ _ 
Plac8nllceras polyops1s_ _ _ _ _ _ _____________ _ _ 
Nowakites savmt _________ -------------- _ 
Texamtes galilcus _ _ _ _ _ _ _ _ _ ______________ _ 
Hem.IISSOtia sp. cl . rando1 _ _ _ _ _ _ _ _ ____________ _ 
Texanites qwnqu8nodosus _ _ _ _ _ ______________ _ 
Texanl/es soutoni _ _ _ _ _ _ _ _ _ _ _ ______________ _ 
Hauericeras welschi _ _ _ _ _ _ _ _ _ ______________ _ 
Eupachydtscus ISCulenSIS __ _ _ _ _ _________ _____ _ 
Hauericerss et. gardem _ _ _ _ _ _ _ ______________ _ 
Hyphantocerss atf.pilcatum ____________________ _ 
Oesmophy/11/es diphy/10/des____ _ _ _ ________ ______ _ 
Hyphan/oc8ras (?) amapondens8 _______________ _ 
Neocnoc8ras (Schlu8terella) compressum ________ _ _ _ _  _ 
Pseudoschloenbachla gr. umbulazi _ ______________ _ 
Parapuzos1s sp. _______ _ 
Peromcerss tridorsatum ____ _ 
Peromc8ras (Z.) et. bajuvancum _ 
Hyphantoceras plicatum ___ _ 
Pseudoxybeloceras (P.) sp. __ 
Peromceras lepeei _____ _ 
Paratexsmtes serratomargmatus 
Eu/ophoceras cl. natalense __ _ 

----4---·--
-----· 

-----·-
-----·-
--------e 

--------·-
- - -------- - -· 

Pseudoschloenbachia cssterasi _ 
Saghalmites sp. _ _ _ _ _  _ 
Parapuzosia d aubreet ___ _ 

ES::J Lrneslone 

FIGURE 4 

• Occurrence 
Range 

• nlerred OCQJrrence (ile<ah.re) 

Strat1graphy and ammonite distributions in the Coniacian, Lower Santonian and part of the Middle Santonian of the Corb1eres. 
B : Ravin de la Coume; K : Chemin de La Jouane; P : Col du Linas; RO : Les Pastressis. Soulatge; ST : East of Soulatge between 

Massac and the Rouffiac road. 
Stratigraphie et repartition des ammonites dans le Coniacien et le Santonien inferieur-moyen pro-parte des Corbieres. 
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FIGURE 5 

Stratigraphic log of the section between Sougraigne and Croutets. 
VCS : Vieux Cimetiere de Sougraigne; C1 : lower rudist level in the Montagne des Cornes sequence; C2 : Upper rudist level. Horizons 

yielding ammonites are indicated. 

Coupe stratigraphique dans le Santonien, entre Sougraigne et les Croutets. montrant la position des horizons a ammonites. 

2. 1 .  CONIACIAN 

For the Coniacian, the four-fold zonation recognized else­
where in France (KENNEDY, 1 984a) can be applied to the 
Corbieres sequences as follows : 

SUBSTAGE ASSEMBLAGE ZONE 

Upper Coniacian { 
Middle Coniacian 

Lower Coniacian 

Paratexanites serratomarginatus 
Gauthiericeras margae 

Peroniceras ( Peroniceras) 
tridorsatum 

Forresteria (Harleites) 
petrocoriensis 

Recognition of the Lower Coniacian petrocoriensis Zone 
in the lateral equivalents of the Calcaires de Montferrand 
confirms the age of this unit, inferred previously on the basis 
of the presence of a tridorsatum Zone fauna at the base of 
the overlying Marno-calcaires a Gauthiericeras, in which 
margae and serratomarginatus Zones of the Upper Conia­
cian can also be identified. For the f i rst time the vertical 
ranges of a number of taxa ( Pseudophyllites pyrenaicus (de 
GROSSOUVRE, 1894 ) ; Paratexanites zeil/eri (de GROSSOUVRE, 
1894), etc.) are clarified (Fig. 4). lt should be noted that 
Paratexanites serratomarginatus is rare in the Corbieres, but 
eo-occurring Protexanites bontanti (de GRossouvRE, 1894) 
and P. bourgeoisianus (d'ORBIGNY, 1850) are good local 
markers for the zone, although the latter first occurs in the 
underlying margae Zone (Fig. 4). 

2.2. SANTONIAN 

If the present study confirms the basic ammonite zona­
tion and correlation of the Coniacian stage, the Santonian 
is more problematic. The Corbieres sequence (Fig. 4 and 6) 
has yielded the most diverse Santonian ammonite fauna 
known from Europe. Only in Japan, Zululand (South Africa) 
and Madagascar are more diverse assemblages recorded. 

The 1983 Subcommission on Cretaceous Stratigraphy 
Symposium on Cretaceous Stage Boundaries made the fol­
lowing recommendations with respect to the Coniacian-San­
tonian boundary (BIRKELUND et al., 1984) : "Boundary level : 
The consensus at the symposium was that the first appea­
rance of Texanites ( Texanites) and of /noceramus ( C/adoce­
ramus) undulatop/icatus are the two best boundary criteria. 
These two boundary levels are not d i rectly correlatable, but 
are probably not widely separated, and may in fact coin­
cide" . . . .  

HANCOCK ( 1 99 1 )  provided the most up-to-date review of 
the position of the base of the Santonian, and of Santonian 
ammonite zonation, where he referred the whole of the 
Santonian to a P/acenticeras po/yopsis Zone, following KEN· 
NEDY ( 1 987), divided into subzones of Texanites gal/icus 
below and Placenticeras paraplanum above : 'The usual 
ammonite definition of the base of the Santonian is the 
appearance of Texanites s.s. (BIAKELUND et al., 1 984). In the 
classic regions of north-west Europe this genus is far too 
rare to be a practical marker. I n  chalk facies, in particular, 
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AGE 

LITHOLOGY 

SYNTHETIC LOG 

FORMATIONS 
AND MEMBERS 

AMMONITE 
HORIZONS 

Muniericeras lapparenti ________ _ _ _  _ 
Neocrioceras (Schlueterella) compressum _ 
Pseudosch/oenbachia inconstans _____ _ 
Texanites quinquenodosus _________ _ 
Nowakites savini ______ _ _ _ _ _ _ _ _  _ 
Nowakites carezt _ ______________ _ 
Gtyptoxoceras cnspatum _________ _ 
Parapuzosia (P.) corbanca _________ _ 
Pseudoschloenbachia gr. umbulazi ____ _ 
Tetragonites et.eptgonus ____ ______ _ 
Placenticeras po/yopsis _________ _ 
Texanites (T.J gallicus ___________ _ 
Eupachydiscus tscu/ensis ________ _ 
Saghalinites nuperus ___________ _ 
Pseudoschloenbachia bertrandt _____ _ _ 
Glyptoxoceras souqueti __________ _ 
Pseudoschloenbachia casterast ______ _ 
Allocnoceras att.burckardti _______ _ 
Muniericeras bilottei ___________ _ 
Mumericeras el.bilottei _________ _ 
Pseudoschloenbaehia et. mconstans __ _ 
Nowakites et. carezi ___________ _ 
Boehmoceras arculus ___________ _ 
Eubostrychoceras acuticostatum _____ _ 
Hyphantoceras (?) amapondense ____ _ 
Boehmoceras krekelerei ____ __ ___ _ 
Placenticeras et. paraplanum ______ _ 
Texamtes americanus __________ _ 
Phlycticrioceras rude sp. nov. ______ _ 
Phylloceras (Hypophylloceras) rousselt __ _ 
Pseudoschloenbachia grossouvret _ _ _ _  _ 
Placenticeras maherndli _ _____ ___ _ 
Placenticeras paraplanum _________ _ 
Placenticeras ct.polyopsis _ _ _ _ _ _ _ _  _ 
Eulophoceras austriaca __ _______ _ 
Saghalintes sp. ____ _ _ _ _ _ _ _ _ _  _ 
Parapuzosia daubreet _________ _ 
Oesmophyllites diphylloides _______ _ 
Jouaniceras sicardt ___________ _ 
Scaphites leei _____ _ _ _ _ _ _ _ _ _  _ 
Anagaudryceras sp. __________ _ 
Pseudoxybeloceras (P.) aft. splendens __ 
Gaudryceras vancostatum ________ _ 
Paralenticeras caneroti _________ _ 
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FIGURE 6 

Stratigraphy and ammonite distributions in the Middle and Upper Santonian of the Corbieres. 
A : Chemin de Sougraigne; G : left bank of the Sals, east of Sougraigne; K : Chemin de la Jouane. VCS : Vieux Cimetiere de 

Sougraigne; C1, C2, rudist levels 1n the Montagne des Cornes Formation. 

Stratigraphie et repartition des ammonites dans le Santonien moyen -superieur des Corbieres. 

the appearance of /noceramus ( Cladoceramus) undulatopli­
catus Roemer is widely used; it is easily identified and is 
relatively common in North America, Europe and Russia as 
far east as Kamchatka and Sakhalin. The coincidence of 
these two appearances has been demonstrated for the 
Craie de Villedieu in the south-west of the Paris Basin (JARVIS 
& GALE, 1984)- although the Craie de Villedieu is a relatively 

condensed succession - and at Olazagutia Quarry, near 
Alsasua in Navarra, North Spain ( in BIRKELUND et al., 1984). 

The ammonite zonation of the Santonian has been in a 
mess, and is still not sorted out in Europe. 

De GRossouvRE ( 1901 )  gave two zones, Placenticeras 
syrtale above and Mortoniceras texanum ( = Texanites texa­
nus) below, which have been quoted by almost everyone 
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ever since. De GRossouvRE based his zones on the succes­
sion in the Corbieres, in the French foothi l ls of the Pyrenees, 
but he himself was very cautious about his zonation, partly 
because his Placenticeras was "excessivement rare" in the 
Corbieres and partly because he could not demonstrate the 
same succession anywhere else. 

Both of de GRossouvRE"S index species were originally 
described from the USA and neither species is known from 
France and probably do not occur in Europe. Texanites 
texanus (Roemer) s.s. is geographically restricted to Texas 
(KuNGER & KENNEOY, 1980) although closely allied species 
do occur in Europe and elsewhere. The French forms in­
clude, and are probably mainly Texanites gallicus CoLUGNON ; 
this has been recorded with Placenticeras polyopsis and 
lnoceramus ( Ciadoceramus) in the Reugny Hardgrounds of 
the Craie de Villedieu (JARVIS & GALE, 1 984), but paradoxi­
cally, it is still not known if T. gallicus ranges to the base 
of the Santonian in the Corbieres. 

Placenticeras syrtale MoRTON is a Lower Campanian spe­
cies. The common European Santonian P/acenticeras is P. 
polyopsis (DuJARDIN) (KENNEDY & WRIGHT, 1 983a). This ranges 
through almost the whole of the Santonian stage as unders­
tood in north-west Europe. Most of the specimens from 
Aquitaine occur in the lower half of the Santonian, i.e. in 
the Subzone of Texanites gal/icus, but at Rapen, near 
Recklinghausen in west Germany, it ranges up to levels that 
contain the top Santonian genus Marsupites. Similarly, P. 
po/yopsis i s  found in the 20 m thick "sandkalkband" i n  
Austria with P. paraplanum WIEDMANN i n  a n  assemblage 
regarded as top Santonian. Recent collecting near Saintes 
in Aquitaine shows that there is a top Santonian level with 
Marsupites, Boehmoceras and Placenticeras paraplanum, 
the latter being common, but without P. po/yopsis (Gale, 
pers. comm.). it therefore seems justified to use an upper 
Subzone of Placenticeras paraplanum". 

WIEDMANN ( 1 994) remarked with respect to P/acenticeras 
polyopsis that " In Spain, the species seems to flourish i n  
the Lower and Middle Santonian, in France and Germany, 
however, in the Upper Santonian. In any case, the "Zone of 
Placenticeras po/yopsis" as proposed by KENNEDY & WRIGHT 

( 1 983a, b) to substitute the previous Upper Santonian Zone 

UPPER 

MIDDLE 

LOWER 

UPPER 

MIDDLE 

LOWER 

FIGURE 7 
Standard Stages, Substages, Zones and Subzones of 
the Coniacian and Santonian as proposed by HANcocK 
(1991) and the divisions recognized in the Corbieres. 

The ranges of certain key ammonite species are 
indicated. 

Correlations entre la zonation standard du Coniacien­
Santonien proposee par HANcocK {1991) et /es subdivi­

sions etablies dans les Corbieres. 
L'extension de quelques especes d'ammonites 

remarquables est precisee. 

of Placenticeras syrtale (de GRossouvRE, 1 90 1 )  makes not 
much sense". 

B1LOTIE ( in BtLOTIE & CoLUGNON, 1983) proposed a three­
fold zonal division of the Santonian of the Corbieres; a lower 
Zone of Texanites gallicus [texanus] only, a middle Zone of 
Texanites gal/icus [texanus], Placenticeras polyopsis [syr­
tale] and Eupachydiscus isculensis and an upper Zone of 
Placenticeras polyopsis [syrtale] and Eupachydiscus iscu­
lensis. 

Commenting first on HANCOCK'S review, we would note 
only that it is still not demonstrated that the first occurrences 
of Texanites gallicus [ = texanus of many previous authors 
(von RoEMER, 1 852)) and Cladoceramus undulatoplicatus 
coincide. With respect to the observations of WtEDMANN 
( 1 994), Placenticeras syrtale of the de GRossouvRE and 
others European authors are all P. polyopsis, and the 
change in zonal name certainly makes sense as it corrects 
a misidentification. 

The data from the Corbieres (Fig. 4 and 6) show a 
distinctive Upper Coniacian serratomarginatus Zone exten­
ding to horizon K 1 b, with Protexanites present. Texanites 
gal/icus first appears at horizon K3/83. The intervening 
levels K1c,  K2a, K2b and K2c span an interval of 28 m, 
from which we have collected 1 1 5 ammonites, 69 of which 
come from horizon K2b. None of them are texanitids, but 
species of Muniericeras, Texasia, Pseudoschloenbachia and 
Nowakites make up an assemblage quite distinct from that 
of horizon K 1 b below. This fauna! turnover marks the base 
of the Santonian in our view, even in the absence of Texa­
nites; that texanitids are altogether absent suggests some 
ecological exclusion at the critical level, given that the 
evolutionary origin of Texanites l ies in a Coniacian texanitid 
ancestor; horizon K3 has yielded 3 ammonites only; all are 
Texanites. Placenticeras polyopsis first occurs a short dis­
tance above Texanites gallicus, again low in the Santonian, 
but some way above the base of the stage as defined here. 

Placenticeras paraplanum and Texanites gallicus, used 
by HANCOCK ( 1991 )  as subzonal indices of a broad po/yopsis 
Zone have overlapping ranges in the Corbieres, as shown 
in Figure 6. it is perfectly acceptable to use a polyopsis 
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Assemblage Zone and gal/icus and paraplanum Assem­
blage Subzones, as long as it is understood that present 
evidence suggests that polyopsis and gallicus may not 
extend to the base of their Zones/Subzones. What zonal 
scheme can therefore be derived from the Corbieres 
sequence ? We would suggest a broad Placenticeras 
po/yopsis Assemblage Zone, admitting that the index spe­
cies does not extend to the base of the Santonian in the 
Corbieres; placenticeratids are wholly absent from the cri­
tical interval (Fig. 4 and 6). I nstead, the first appearance of 
Nowakites carezi (de GRossouvRE, 1 894) marks the base of 
the Santonian, and the species defines a carezi Assemblage 
Subzone. The first appearance of Texanites gallicus marks 
the base of a gal/icus Assemblage Subzone, in which N. 
carezi is still present. while the first occurrence of P/acen­
ticeras paraplanum marks the base of a paraplanum As­
semblage Subzone in which T. gallicus is still present. 
Figures 4 and 6 summarize range data of taxa that consti­
tute these subzonal assemblages, while Figure 7 compares 
the zonation proposed for the Corbieres with that of HANCOCK 
( 1 991) .  The three subzones of the po/yopsis Assemblage 
Zone serve to define local Lower, Middle and Upper San­
Ionian substages. 

2.3. CHRONOSTRATIGRAPHY 

The most reliable numerical ages for the Coniacian-San­
tonian interval come from high temperature chronometers 
from bentonites interbedded in the marine sequences of the 
U.S. Western Interior Seaway and the Gulf Coast, summa­
rized most recently by 0BRADOVICH ( 1 993). Some of these 
ages can be linked to the Corbieres sequence on the basis 
of their position relative to ammonite faunas that are 
common to the two regions. 

A Scaphites preventricosus Zone bentonite from the Wes­
tern Interior gave an age of 88.34 ± 0.60 Ma. This zone 
correlates with the upper part of the petrocoriensis Zone 
and lower part of the tridorsatum Zone (KENNEDY & CoBBAN , 
1991 a). 

A Scaphites depressus Zone bentonite from the Interior 
gave a date of 86.92 ± 0.39 Ma. l t  correlates with the Upper 
Coniacian serratomarginatus Zone (KENNEDY & COBBAN , 
1991a).  

A bentonite from the Santonian of Mississippi, from a 
level below the Boehmoceras fauna described by KENNEDY 
& CossAN ( 1 99 1b)  gave an age of 84.09 ± 0.4 Ma. This 
corresponds to a level some way below horizon G5b in the 
Marnes Bleues de Sougraigne. 

A Desmoceras bassleri Zone bentonite from the Western 
Interior gave an age of 83.91 ± 0.43 Ma. The bassleri Zone 
yields Scaphites ( Scaphites) /eei REESIDE, 1927 form 11 of 
CosBAN ( 1 969), a species common in the paraplanum Sub­
zone at the classic La Jouane locality. 

The date of the Coniacian/Santonian boundary in the 
Western I nterior is assigned a numerical age of 86.3 ± 0.5 
Ma by OsRADOVICH ( 1 993), and 85.8 ± 0.5 Ma by GRADSTEIN 
et al. ( 1 994). We place this boundary between horizons K 1 b  
and K 1 c  i n  the Marnes a Micraster of the Corbieres 
sequence. 

3. - DEP OSITI ON AL SEQ UEN C ES 

The organization of the Coniacian-Santonian deposits of 
the Corbieres into two third-order sequences was establis­
hed by BILOTIE ( 1 989, 1992, 1993). New sedimentological 
observations together with a more refined biostratigraphic 
framework based on the ammonite faunas permits a more 
precise definition of the two sequence systems tracts 
(Fig. 8). 

3. 1 .  THE BUGARACH SEQUENCE : CONIACIAN-LOWER 
SANTONIAN 

The three systems tracts of the Bugarach sequence are 
as follows : (a) the lowstand wedge systems tract is a 
terrigenous unit of regional extent, located at the top of the 
Gres de la Sals. The lenticular conglomerates with Palaeo­
zoic clasts found north of Rennes-les-Bains may correspond 
to incised valley f i l l ,  marking the earliest stages of sea-level 
rise; (b) the transgressive systems tract includes the Cal­
caires de Montferrand (made up of retrogradational para­
sequence sets), and the Marno-calcaires a Gauthiericeras; 
(c) the highstand systems tract comprise the aggradational 
and progradational succession of the Marnes a Micraster 
and Calcaires du Petit Lac (early to late HST). This organi­
zation complies with the characteristics of a ramp setting 
sequence (VAN WAGONER et al., 1 988). 

The apparent discontinuity at the top of the Calcaires de 
Montferrand consolidated units does not represent the maxi­
mum flooding surface ( BILOTIE, 1 993), corresponding rather 
to one of the successive flooding surfaces of the transgres­
sive systems tract. The maximum flooding surface is pro­
bably located in the interval of fauna! horizons K 1 a-K 1 b 
(Fig. 4), characterized by their rich Upper Coniacian 
ammonite fauna. Such a position is compatible with the 
position of the maximum flooding surface at J avrezac in 
Northern Aquitaine, "a locality mentioned by Coquand as a 
type section for both Coniacian and Santonian stages 
[where] the boundary between them is easily drawn at a 
hardground between glauconitic limestones of the Coniacian 
below and marls of the Santonian above" (KENNEDY, 1 984a). 

The sequence boundary in the Corbieres is thus defined 
by an unconformity. 

3.2. THE MONTAGNE DES CORNES SEQUENCE : SANTONIAN 
PRO PARTE 

The three systems tracts of the Montagne des Cornes 
sequence are made up as follows : 

- ( 1 )  the lowstand systems tract is made up of the 
following three south-to-north, basinward-to-landward facies : 
(a) the Conglomerat de La Ferriere, interpreted as canyon 
fill deposits; (b) deltaic shallow-marine sandstones and silts­
tones; (c) channel f i l l  deposits, interpreted as incised valley 
f i l l ;  

- (2) the transgressive systems tract has not yet been 
identified within the Marnes Bleues succession, but may be 
represented, in part at least, by sandstones overlying the 
Calcaires du Petit Lac, and those present on the Route de 
La Jouane; 
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fiGURE 8 

Deposit1onal sequences. sedimentary suites and position of sections yielding ammonites in the Coniacian-Santonian of the southern part 
of the Corbieres (not to scale). 

A : Chemin des Croutets; 8 : Ravin de la Coume; G : left bank of the Sals to the east of Sougraigne; K : 'Chemin' de La Jouane; 
PL : Petit Lac; RO : Les Pastressis. SB : sequence boundary; LST : lowstand systems tract; SMW : shelf margin wedge; TST · transgressive 

systems tract; HST : highstand systems tract. 
Sequences de dep6t, corteges sedimentaires et situation des gisements d'ammonites du Comacien-Santonien des Corbteres meridionales. 

- (3) the highstand systems tract is represented by the 
Marnes Bleues de Sougraigne and the Montagne des 
Cornes sequence. The systems tract is characterized by an 
expansion of the deltaic complex, which is made up of 
transgressive-progradation sequences with an organization 
similar to that of fourth order cycles. The organization is 
best observed in the three major sequences of the upper 
highstand systems tract : the rudist buildings of the Vieux 
Cimetiere de Sougraigne, and levels C1 and C2 of the 
Montagne des Cornes sequence mark the transgressive 
episode, the blue marls and succeeding sandstones record 
the prograding prodelta and delta-front. 

The identification of a terrigenous lowstand systems tract 
in the Montagne des Cornes sequence leads to some 
interesting speculations on both sedimentation and structure 
in the region. Carbonate lowstand wedge systems tracts 
(Calcaires de Camps-Peyrepertuse) and a transgressive 
systems tract (Marnes du Pia de Sagnes) have already been 
linked to the Montagne des Cornes sequence (BILOTIE, 1992, 
1993). The marked lithological differences between eastern 
and western systems tracts is a result of relative displace­
ment of blocks in the Hercynian basement that underlies 
the Cretaceous sequence. In the Late Santonian, the eastern, 
uplifted block was fringed by rudistid carbonate buildings 
on its southern border. In contrast, the foundered western 
block became the repository of terrigenous sediments 

derived from the northeast. The genesis of this depositional 
and structural pattern lay in the development of an east-west 
left strike-slip fault system through the region (Bilotte, in 
preparation). 

4. - L OC ATION OF SEC TION S 

Rennes-les-Bains syncline (topographic sheet 2347 Ouillan) 

A :  Chemin de Sougraigne (Lambert coordinates X:601,5; 
Y:3066,9) aux Croutets (X:600,5; Y:3067,6); horizons A7. AB. A9, 
A10. 

B : Ravin de la Coume, from the Col de la Mouillere (X:602; 
Y:3068,5) to Sougraigne (X:60 1 ,5; Y:3066,8) : horizons BOa. 83. 

G : River Sals, left bank. east of Sougraigne (X:601.6; Y:3066,8) : 
levels G4, GS, G6. 

K : Chemin de la Jouane, from the Moulin d'Amont (X:602,9; 
Y:3067.25) to La Jouane (X:602.7; Y3066.7). 

Bugarach - Soulatge syncline (topographic sheet 2477, Tuchan). 

P : Col du Llnas (X:604; Y:3064.25). 

RO : Les Pastressis (X:604,5; Y:3063,4}. 

ST : East of Soulatge, between Massac and the Routfiac road 
(X:6 1 4 , 1 ;  Y:3064.4}. 

PN : Peyrefitte (X622; Y:3062,8). 
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5. - C ONVEN TION S Dimensions : 0 Wb Wh Wb:Wh u 

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

BMNH : The Natural History Museum, London. 

EMP : Ecole des Mines Collections, now housed in the Univer-
site Claude-Bernard, Lyon. 

FSL : Faculte des Sciences, Universite Claude-Bernard, Lyon. 

GPIB : Geologisches und Palil.ontologisches lnstitut, Bonn. 

MNHP : Museum National d 'Histoire Naturelle, Paris. 

OUM : Oxford University Museum. 

PM : 

SP : 

Patrice Melchior Collection, housed in the UPS Toulouse. 

Collections of the Sorbonne, now housed in the Universite 
Pierre et Marie-Curie, Paris. 

UMSEN : Universite de Montpellier, Senesse Collection. 

UPST : Laboratoire de Geologie sedimentaire et Paleontologie, 
Universite Paui-Sabatier, Toulouse. 

The suture terminology used is that of WeoeKtNo ( 1 9 1 6) as revie­
wed by KuLLMANN & WtEDMANN ( 1 970). E = external lobe; L = lateral 
lobe; U = umbilical lobe; I = internal lobe. 

All dimensions are given in mill imetres, D = diameter; Wb = 
whorl breadth; Wh = whorl height; U = umbilicus. Figures in pa­
rentheses are dimensions as a percentage of diameter. c and ic 
refer to costal and intercostal dimensions. The term "rib index", as 
applied to heteromorphs, is the number of ribs in a distance equal 
to the whorl height at the mid-point of interval counted. 

6. - SYSTEM ATIC P A L AEON TO L OGY (W.J. KENNEDY) 

Order Ammonoidea ZmEL, 1 884 
Suborder Phylloceratina ARKELL, 1950 

Superfamily Phyllocerataceae ZtmL, 1884 
Family Phyl loceratidae Zrrm, 1884 

Subfamily Phylloceratinae ZtmL, 1884 
(= Phyllopachyceratinae CoLuGNON, 1937) 

Genus Phylloceras Suess, 1 866 

Type species : Ammonites heterophyllus J. SoweRBY , 1 820 
(p. 1 19, pi. 226, by monotypy). 

Subgenus Hypophyl/oceras SALFELD, 1924 

Type species : Phylloceras onoense SrANTON, 1895 (p. 74, by 
monotypy). 

Phylloceras (Hypophylloceras) rousseli 
(de GROSSOUVRE, 1894) 

PI. 1 ,  fig. 3-5, 9, 10, 1 8, 1 9  

1894. SchltJteria rousse/i de GRossouvRe (p. 2 1 7 ,  pi. 24, fig. 2). 
1925. Ph. Rousseli de GRossouvRE; DtENER (p. 43). 
1 939. Phylloceras Rousseli de GRoss.; BAssE (p. 43, pi. 3, fig. 1, 2). 
1 956. (?) Hyporbulites Rousse/i de GRossouvRE (A); COLLIGNON (p. 30). 

Types : Lectotype, here designated, is MNHP R409, the original 
of de GRossouvRe, 1 894 (pi. 24, fig. 2) from the 'Calcaires marneux 
jaunes a Lima marticensis, situes immediatement au-dessus des 
marnes bleues qui se trouvent au bas du chemin de Sougraigne 
aux Croutets (Aude)'. A paralectotype mentioned by de GRossouvRe 
( 1 894, p. 218)  has not been traced. 

BASSE 1939 
(pi. 3 ,  fig. 2) 

Lectotype, 
MNHP R409 

1 3.9 
( 100) 

6 1 .0 
( 1 00) 

5.0 
(36.0) 

23.1 
(37.9) 

8.0 
0.63 

1 . 1  
(57.6) (8.0) 

32.5 
0.71 

8.1 
(53.3) ( 1 3.3) 

Description : Phylloceras (Hypophyl/oceras) from the Santonian 
of the Corbieres occur as pyritic nuclei up to 21 .5 mm diameter, 
and limestone moulds with recrystallized shell 33-60 mm diameter. 
Nuclei (PI. 1 ,  fig. 3-5) are very involute, the umbilicus small (8 % 
of diameter), with a flattened, outward-inclined umbilical wall, pro­
ducing a conical circumbilical pit. The umbilical shoulder is narrowly 
rounded, the whorl section compressed. with whorl breadth to 
height ratio 0.63, the flanks flattened and subparallel, and the 
ventrolateral shoulders broadly rounded. Ornament is of very fine. 
scarcely visible radial lirae. The lectotype (PI. 1 ,  fig. 1 8, 19) is 61 mm 
in diameter and slightly distorted, so that the relative proportions 
given above are approximate only. The specimen retains recrystal­
lized shell, and the position of the end of the phragmocone cannot 
be determined. Coiling is very involute, the umbilicus comprising 
1 3 % of the diameter, moderately deep, with a flattened, outward­
inclined wall. The umbilical shoulder is narrowly rounded, the whorl 
section compressed, with whorl breadth-to-height ratio 0. 7 1 ,  flatte­
ned convergent inner flanks, rounded outer flanks and broadly 
rounded ventrolateral shoulders and venter. Ornament is very weak 
on the inner flanks, but strengthens at mid-flank into dense, fine, 
feebly convex, slightly prorsiradiate lirae that sweep back and are 
rursiradiate on the outermost flank where they strengthen and pass 
straight across the venter. 

Discussion : Phyl/oceras (Hypophyl/oceras) is represented by 
limited numbers of specimens in the post-Cenomanian of Europe. 
Phylloceras (Hypophylloceras) bizonotum (FRtTSCH, 1872 : p. 40, 
pi. 14 ,  fig. 7) from the Upper Turonian of the Czech Republic is 
known from tiny pyritic nuclei only; the original figure suggests a 
more compressed, higher whorl section with slightly flexuous lirae 
that are concave rather than convex on the outer flank. Specimens 
from the Coniacian of Madagascar referred to bizonotum by COLU· 
GNON ( 1 956 : p. 17,  pi .  1 ,  fig. 2, 3) overlap in size with the present 
material and are described as having radial, feebly falcoid orna­
ment, projected weakly forwards on the periphery. 

Occurrence : Santonian. In the Corbieres P. (H.) rousseli ranges 
from carezi to paraplanum Subzones. 

Suborder Lytoceratina HvATI, 1 889 
Superfamily Tetragonitaceae HvArr, 1900 

Family Tetragonitidae HvArr, 1 900 
Genus Tetragonites KossMAr, 1895 

(= Epigoniceras SPATH , 1925a (p. 29); 
Carinites WteoMANN, 1 973 (p. 609)) 

Type species : Ammonites timotheanus PtcrEr, 1847 (p. 295, 
pi .  2. fig. 6: pi. 3, fig. 1 ,  2, by original designation by KossMAT, 
1895, p, 1 3 1 (35)). 

Tetragonites epigonus KossMAr, 1 895 
PI .  1 ,  fig. 6-8, 1 1 -13 ;  PI. 2, fig. 5, 6; PI. 3, fig. 1 3, 14; 

Fig. 9 

1984. Gaudryceras Rouvillei de GRossouvRe (p. 228 (pars). pi. 37, 
fig. 1 0  only). 

1895. Lytoceras ( Tetragonites) epigonus KossMAT (p. 135(39), 
pi. 17(3), fig. 4 ,  5, 10). 

1939. Lytoceras ( Tetragonites) rouvillei de GROss.; BAsse (p. 45, 
pi. 3, fig. 8). 

1 939. Lytoceras ( Tetragonites) aft. epigonum KossMAT; BAsse, (p. 45 
(pars)). 
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FIGURE 9 

Tetragonites epigonus KossMAT, 1895. 
External suture of UM SEN 035, from the pyritic Upper Santonian 

paraplanum Subzone fauna of La Jouane. Bar scale is 1 0  mm. 

1977. Tetragonites cf. epigonus KossMAT, 1895; KENNEDY & KuNGER 
(p. 165, fig. 73e-g, 9a-c (with full synonymy)). 

1983. Tetragonites rouvil/ei (de GROSSOUVRE); COLLIGNON (p.  1 86). 

Type : Lectotype, designated by KENNEov & KuNGER, 1977 (p. 166) 
is the original of KossMAT, 1895 (pi. 17(3), fig. 4), from the upper 
part of the Trichinopoly Group of Varagur, South India. 

Discussion : Juvenile Tetragonites epigonus {PI. 1 ,  fig. 6-8, 1 1 -
13) are the commonest ammonite in  the pyritic faunas of the Marnes 
Bleues de Sougraigne, and differ in no significant respects from 
the smaller paralectotype (KossMAT, 1895 : pi .  17 ,  fig. 5). Like that 
specimen, the only ornament on the surface of the shell is growth 
lines to diameters of 20 mm; internal moulds are smooth. Larger. 
crushed specimens, best referred to as T. et. epigonus that lack 
constrictions extend to 50 mm diameter (PI. 3, fig. 1 3, 1 4). Much 
larger is UMSEN 0 1 7  {PI. 2, fig. 5, 6), with well-developed prorsi­
radiate constrictions, as in the lectotype. 

BAssE { 1 939 : p. 45) though the holotype of Desmoceras pyre­
naicum de GRossouvRE, 1894 {pi. 25, fig. 2; see PI. 1 ,  fig. 15-17) 
belonged to the present species. but i t  is here referred to Pseudo­
phyllites. The small tetragonitids referred to as Tetragonites rouvillei 
by previous authors are juvenile T. epigonus, although the holotype 
of rouvillei (de GRossouvRE, 1894 : pi. 37, fig. 7) is a gaudryceratid. 

Occurrence : Turonian-Campanian. with records from Antarctica, 
Angola, Zululand and Pondoland (South Africa), Madagascar, Ja­
pan, South India, British Columbia. South Patagonia, and North 
Africa. Santonian of the Corbit!nes where the species ranges from 
carezi to paraplanum Subzones 

Genus Saghalinites WRIGKr & MArsuMoro, 1 954 

Type species : Ammonites Gala FoReEs, 1846 {p. 104, pi. 8, 
fig. 4) by original designation by WAIGHT & MATSUMOTO, 1954 (p. 1 1 0). 

Saghalinites nuperus (VAN HoEPEN, 192 1 )  
PI. 3, fig. 3 ,  4 ,  1 0, 1 1  

1921 .  Tetragonites nuperus VAN HOEPEN, p. 1 3  {PI. 3, fig. 3 ,  4 ;  Fig. 8). 
1977. Saghalinites nuperus (VAN HoEPEN, 1921 ); KENNEDY & KuNGER 

(p. 1 77, fig. 1 6a-e, 1 7a-b, 18 (with full synonymy)). 

Type : Holotype by original designation is no. 532 in the collec­
tions of the Transvaal Museum, South Africa, the original of VAN 
HOEPEN, 1921 (PI. 3, fig. 3, 4) (refigured by KENNEOY & KuNGER, 1977 : 

text-fig.  1 6a-c), from the Santonian-Campanian Umzamba Forma­
tion of Umzamba, Pondoland, South Africa. 

Discussion : PM A8-4, 37 mm in diameter, and PM K5-9, 53.5 
mm in diameter, are crushed Saghalinites with distant. strongly 
prorsiradiate constrictions, straight on the flanks, flexed back and 
convex across the ventrolateral shoulder and near-transverse on 
the venter. They closely match (preservation apart) the well-preser­
ved South African and Madagascan material referred to the species. 

Occurrence : Santonian (and possibly Lower Campanian), Zulu­
land and Pondoland (South Africa), Madagascar, Japan. Santonian 
gallicus and paraplanum Subzones in the Corbieres. 

Saghalinites sp. 
PI. 1 ,  fig. 1 4; PI. 3, fig. 7-9 

1 98 1 .  Tetragonites (Epigoniceras) n. sp. [aft. T. epigonum KossM., 
1895); SzAsz (p. 99, pi 1. fig. 1 0). 

1983. Hauericeras aft. welschi de GRossouvAE; CoLUGNON (p. 192). 

Discussion : Specimens range from 20-80 mm diameter (PI. 1 ,  
fig. 14;  pi. 3 ,  fig. 9). An uncrushed individual is 56 mm diameter 
{PI. 3, fig. 7, 8). Coiling is evolute, the whorls expanding slowly, 
the umbilicus shallow, the umbilical wall low, flattened, the umbilical 
shoulder narrowly rounded. The flanks are flattened and subparallel, 
the ventrolateral shoulders broadly rounded, the venter very feebly 
convex. Composite and internal moulds are smooth, but for delicate 
spiral ridges on the ventrolateral and ventral regions. and a pror­
siradiate terminal constriction in one specimen. The coiling of these 
specimens suggests Saghalinites, absence of constrictions sepa­
rating the material from other described species. 

Occurrence : Santonian gallicus and paraplanum Subzones in 
the Corbieres. The same species may also occur in the Coniacian 
of Romania. 

Genus Pseudophyllites KossMAr, 1895 (p .  137 (41 )) 

Type species : Ammonites lndra FoAeEs, 1846 (p. 105, pi. 1 1 ,  
fig. 7) by original designation by KossMAT, 1895 (p.  1 37{41)) .  

Pseudoph yllites pyrenaicus (de GRossouvRE, 1894) 
PI. 1 ,  fig. 1 ,  2, 1 5- 1 7; PI. 3, fig. 1, 2 

1894. Desmoceras pyrenaicum de GAossouvAE (p.  168 (pars), 
pi 25, fig. 2 only, non pi 37, fig. 9 :  non text-fig. 9 (= Desmo­
phyllites diphylloides)). 

1907. Oesmoceras pyrenaicum de GRossouvRE; PERVINOUI�RE (p. 49, 
1 40, 142, 421 ) .  

1925. Latidorsella pyrenaica d e  GRossouvRE; DIENER ( p .  1 26). 
1961 .  Oesmophyl/ites pyrenaiCUS de GROSSOUVAE; COLLIGNON (p.  93). 

Type : Holotype by original designation is an unregistered spe­
cimen in the Sorbonne Collections (ex TOUCAS Collection), the 
original Of de GROSSOUVRE, 1894 (p. 168 (pars), pi. 25, fig. 2) (PI. 1 ,  
fig. 1 5-17),  from the 'Marnes Bleues situees au-dessous d u  banc 
a Lima marticensis, sur le chemin de Sougraignes aux Croutets 
(Aude)'. 

Dimensions : 0 Wb Wh Wb:Wh u 

SP, PI. 1 ,  fig. 1 ,  2 
57.0 27.9 28.7 

0.97 
9.0 

( 1 00) (48.9) (50.4) ( 1 5.8) 

Holotype 
73.2 36.5 37.9 

0.96 
12.0 

( 100) {49.9) (51 .8) ( 1 6.4) 

Description : Specimens range from 40-93 mm diameter. Coiling 
is moderately involute, the umbilicus small (around 1 6 %  of the 
diameter), very deep, with a flattened, outward-inclined umbilical 
wall and broadly rounded umbilical shoulder. The whorl section is 
slightly compressed, with the greatest breadth low on the flanks, 
the inner flanks feebly convex, the outer flanks flattened and conver-
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gent, the ventrolateral shoulders broadly rounded and the venter 
broad and only very feebly convex. Ornament is limited to weak 
striae, feebly prorsirad1ate and straight on the inner flanks and 
near-transverse on the venter. There are feeble incipient constric­
tions in the holotype, parallel to the growth lines and conspicuous 
only across the umbil ical shoulder and on the inner flank. Sutures 
poorly and incompletely exposed, but with complex and deeply 
incised elements. Septal lobe poorly exposed on PM Re0 1 ,  small 
occupying 40 % of the whorl height. 

Discussion : 'Desmoceras' pyrenaicum has been a neglected 
species, generally referred to Desmoceras or Desmophyllites. The 
whorl proportions. suture and ornament all indicate it to be a 
Pseudophyllites. and the oldest known representative of the genus. 
lt is most closely allied to P. teres (VAN HoePEN, 1 920 : p. 144, pi. 25, 
fig. 1 ,  2), which has a larger umbilicus with a subvertical rather 
than outward-inclined wall, much more strongly prorsiradiate growth 
lines and no inner-flank constrictions. 

Occurrence : Middle Coniacian tridorsatum Zone in the Cor­
bieres. 

Family Gaudryceratidae SPATH, 1 927 
Genus and subgenus Gaudryceras de GRossouvRe , 1 894 

( = Epigaudryceras SHIMIZU, 1 934 (p.  67); 
Pseudogaudryceras SHIMIZU, 1 934 (p. 67); 

Hemigaudryceras SH1M1zu, 1934 (p. 67); 
Neogaudryceras SHIMizu, 1935 (p. 1 64)) 

Type species : Ammonites mitis HAuER , 1866 (p. 305, pi .  2, fig. 3 ,  
4)  by the subsequent designation of  BouLE et al., 1906 (p.  183( 1 1)) .  

Gaudryceras mite (HAueR, 1866) 
PI. 1 ,  fig. 20, 21 

1 866. Ammonites mitis HAuER (p. 305, pi. 2, fig. 3, 4). 
1894. Gaudryceras mite HAueR; de GRossouvRe (p. 227. pi. 26, fig. 4; 

pi. 39). 
1979. Gaudryceras mite (HAueR); KeNNEov & SuMMESBERGER (p. 74, 

pi. 1 ,  fig. 1 ;  p i .  2, fig. 1 .  2; text-fig. 1 ) . 
non 1983. Gaudryceras mite (VoN HAuER); CoLUGNON (p. 186. pi. 1 .  

fig. 2). 

Type : Holotype. by monotypy, is no. 1866/01/3 in the collections 
of the Geologische Bundesanstalt, Wien, the original of HAuER, 1866 
(p. 305, pi. 2, fig. 3, 4) from the Coniacian Gosau Beds at Strobl, 
near lsch. Austria. 

Description : We have three specimens, UPST S7, a crushed 
juvenile 47 mm in diameter, MNHP R655. the original of de GRos­
souvRe 1894 (pi. 26, fig. 4) a well-preserved juvenile 77 mm in 
diameter (PI. 1 ,  fig. 20. 21 ) ,  and no 1 4 256 in the collections of the 
Departement des Sciences de la Terre. Lyon. a large distorted 
individual 260 mm in diameter from 'Bois du Colombier'. 

De GROssouvRe's specimen is almost entirely septate and crus­
hed, the shell partially exfoliated. Constrictions are poorly defined. 
but ornament well preserved. Llrae arise at the umbilical seam. 
branching and splitting at the umbilical shoulder and on the flanks. 
The lirae are markedly prorsiradiate on the inner flank, convex at 
mid-flank and concave on the outer flank, crossing the venter in a 
marked convexity. 

Discussion : See KENNEDY & SuMMESBERGER ( 1 979) for a revision of 
this species, 1ncluding the type material. We have been unable to 
trace the second specimen figured by de GRossouvRe as hiS pi. 39, 
a near-adult individual with a diameter of just over 180 mm, in the 
Peron Collection, from the 'Marnes bleues a Mortoniceras texanum, 
sur le chemin de Sougraignes aux Croutets (Aude)'. CoLuGNON 
( 1 983 : p. 286, pi .  1 ,  fig. 2) referred an individual 86 mm in diameter 
to this species. noting that it lacked ornament (see PI. 2, fig. 10,  

11  ). Replaced shell is ,  in  fact, preserved in places, and bears very 
delicate lirae. visible under magnification. and much finer than those 
of G. mile. The specimen is an Anagaudryceras. 

Occurrence : Gaudryceras mite ranges from Turonian to Maas­
trichtian. and there are records from Austria, the Carpathians. north­
ern Spain, ? North Africa, Angola, Zululand (South Africa), 
Madagascar. South India, Japan and the sub-Antarctic Islands. I n  
the Corbieres the species i s  imprecisely located within the Santo­
nian. 

Gaudryceras varicostatum VAN HOEPEN, 1921 
PI.  2, fig. 4, 7,  8 

1921 .  Gaudryceras varicostatum VAN HoEPEN (p.  7, pi. 2, fig. 10-12; 
text-fig. 3, 4). 

1 979. Gaudryceras varicostatum VAN HoEPEN; KENNEDY & KuNGER 
(p. 133, p i .  3, fig. 1 -3; pi .  4; p i .  7, fig. 2, pi. 14,  fig. 1 1 ;  text­
fig. 1 (with full synonymy)). 

1983. Anagaudryceras varicostatum (VAN HoePeN); CoLuGNON 
(p. 185, pi. 1 ' fig. 1 ).  

Type : Holotype, by monotypy, is  no. 58 1n the collections of the 
Transvaal Museum. the original of VAN HoePEN, 1921 (pi .  2. fig. 10-
1 2), from the Umzamba Formation of Pondoland, South Africa. 

Dimensions : 

UPST S 1 9  

0 
65.8 
( 1 00) 

Wb 

21.8 
(33.1)  

Wh 

24.2 
(36.8) 

Wb:Wh 

0.9 

u 
26.4 

(40.1)  

Discussion : See KENNEDY & KuNGER ( 1 977) for a revision of th1s 
species. The specimen from the Corbieres is a corroded internal 
mould with traces of recrystallized shell. ornament being preserved 
only on small areas of the inner whorls and on the umbilical wall 
of the outer whorl. 

Occurrence : Middle to Upper Santonian gallicus to paraplanum 
Subzones 1n the Corbieres. Elsewhere the species is known from 
the Coniacian of Zululand, Upper Santonian or Lower Campanian 
of Pondoland, Santonian of Madagascar and ( ?) Campanian of 
New Zealand. 

Gaudryceras denseplicatum (J 1Mao, 1894) 
PI. 2, fig. 1 -3; PI. 3, fig. 1 5, 1 6; PI. 4, fig. 1 2, 1 3 

1894. Lytoceras denseplicatum J1Mao (p.  182, pi. 23, fig. 1 ). 
1979. Gaudryceras densplicatum (J1Mso); KENNEDY & KuNGER {p.  140, 

pi. 5 .  fig. 1, 2; pi. 6 ,  fig. 2; pi. 7. fig. 1 (w1th full synonymy)). 
1982. Gaudryceras ex gr. denseplicatum YABe, 1903; IMMEL et al. 

(p.  9 ,  pi. 1 ,  fig. 5). 

Discussion : Specimens are all crushed, and up to 60 mm in 
diameter. The best-preserved (PI. 4, fig. 1 2, 1 3) has six well-pre­
served. slightly prorsiradiate flexuous collar-ribs on the last half 
whorl, with relatively coarse. parallel l i rae between. 

Occurrence : Coniacian tridorsatum to serratomarginatus Zones 
in the Corbieres. Elsewhere. the species ranges from Coniacian to 
Campanian in Zululand (South Africa). the Coniacian of Madagas­
car. Turonian to Coniacian of Japan, Coniacian of northern Spain 
and Santonian of Austria. 

Genus Anagaudryceras SH1M1zu, 1 934 
( = Paragaudryceras SHIM17U, 1 934 (p.  67); 

Murphyella MArsuMoro, 1972 (p. 208)) 

Type species : Ammonites sacya FoRses, 1846 (p. 1 1 3, pi. 14,  
fig. 10 ,  by original designat1on by SHIMIZU, 1934, {p.  67)). 

Anagaudryceras sp. 
PI. 2, fig. 1 0, 1 1  

1983. Gaudryceras mite (VoN HAuER); CoLuGNON (p. 186, pi .  1 ,  
fig. 2). 
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Dimensions : 

UPST BO 0 1  

0 
85.0 
( 1 00) 

Wb 

3 1 . 7  
(373) 

Wh 

37.0 
(43.5) 

Wb:Wh 

0.86 

u 
22.7 

(26.7) 

Discussion : ColLIGNON ( 1 983) referred this specimen to Gaudry­
ceras mite, taking it to be an internal mould. Traces of recrystallized 
shell survive in places, and have an ornament of very delicate lirae, 
invisible to the naked eye, showing the specimen to be an Ana­
gaudryceras. lt most closely resembles A. politissimum (KossMAT, 
1895) (see revision in MArsuMoro et al., 1985 (p.  23, pi. 3, fig. 1 -6: 
pi. 5, fig. 5-8)) but seems to have a smaller umbilicus. 

Occurrence : Santonian gallicus Subzone in the Corbieres. 

Order Ammonitina HvATI, 1889 
Superfamily Desmocerataceae ZmEL, 1 895 

Family Desmoceratidae ZmEL, 1895 
Subfami ly Puzosiinae SPATH, 1 922 

Genus and Subgenus Parapuzosia NowAK, 1 9 1 3  

Type species : Sonneratia daubreei d e  GRossouvRE, 1894 (p. 154, 
pi. 28, by original designation by NowAK, 1 9 1 3  (p.  350)). 

Parapuzosia (Parapuzosia) daubreei (de GRossouvRE, 1 894) 
Fig. 10, 11 

1894. Sonneratia Oaubreei de GRossouvRE (p. 154, pi. 28). 
1 906. Sonneratia Oaubreei de GRossouvRE; MOLLER & WoLLEMANN (p. 8, 

pi . 5) 
1 9 1 3. Parapuzosia Oaubreei de GRossouvRE; NowAK (p. 363, pi. 43, 

fig. 32: pi. 44, fig. 40). 
1921b.  Parapuzosia corbarica (de GRossouvRE): SPATH (p. 225). 
1922. Parapuzosia daubreei (de GRossouvRE): SPATH (p. 1 26). 
1925. Parapuzosia daubreei de GRossouvRE; D IENER (p. 129). 
non 1 966a. Parapuzosia sp. nov. ( ?) aft. P. daubreei (de GRossou­

VRE): MATSUMOTO (p.  283, pi.  3 1 ,  fig. 1 ) .  
1982. Parapuzosia daubreei (de GRossouvRE, 1894): IMMEL , KuNGER 

& WIEDMANN (p. 1 1 ,  pi.  2, fig. 9-1 0 ;  pi. 3, fig. 1-2; pi. 4, fig. 2). 
1 983. ParapUZOSia daubrei (de GROSSOUVRE); COLLIGNON (p. 189). 
1988. Parapuzosia daubreei (de GROSSOUVRE ), 1 893; THOMEL (p. 28, 

pi. 1 9). 
1995. Parapuzosia (Parapuzosia) daubreei (de GRossouvRE, 1894): 

KENNEDY & KAPLAN (p. 26, pi. 3 1 ,  32). 

Types : Lectotype, here designated, is the original of de GRos­
souvRE, 1894 (pi. 28), said to be in the EMP Collections. We have 
not traced the original, but il lustrate (Fig. 10) a cast in the MNHP 
Collections. The original was from the Santonian 'Marnes bleues a 
Mortoniceras texanum, situees sous le banc a Lima marticensis, au 
bas du chem1n de Sougraignes aux Croutets (Aude)'. De GRossouvRE 
mentions a number of other specimens which rank as paralecto­
types, which we have not traced. 

Dimensions : 

MNHP R7979 

0 
270.0 
( 1 00) 

Wb 

60.0 
(22.2) 

Wh 

1 1 6.5 
(43 . 1 )  

Wb:Wh 

0.52 

u 
7 1 .2 

(26.3) 

Description : The lectotype was said by de GRossouvRE to have 
its original shell preserved: the maximum preserved diameter of 
cast MNHP R7979 is 270 m m  in diameter. Coiling is fairly evolute, 
with 62 % of the previous whorl covered, the umbilicus shallow, 
with a low, flattened, outward-inclined umbilical wall and narrowly 
rounded umbilical shoulder. The whorl section, modified by post­
mortem crushing, is compressed (whorl breadth-to-height ratio 
0.52), with broadly rounded flanks and a narrow, arched venter. 
There are 32 main ribs on the outer whorl. Most arise at the umbilical 
shoulder from well-developed bullae: a few lack bullae, or may arise 
low on the flank, notably on the first half whorl of the specimen. 
The ribs are strong, narrow and distant, straight and prorsiradiate 
on the inner flank, feebly flexed and convex around the middle of 
the flank, flexing forwards and concave on the outer flank. where 
they increase by branching and intercalation to give a total of 50 

ribs at the ventrolateral shoulder, corresponding to 1 6  main ribs on 
the adapical part of the outer whorl. The secondary and intercalated 
ribs are sharp, narrow, prorsiradiate and concave, sweeping for­
wards and coarsening to cross the venter in a broad convexity. 

A second specimen, MNHP R51707 (Fig. 1 1 )  is labelled 'Sou­
graigne'. Some 200 mm in diameter, it has around 24 main ribs on 
the outer whorl, but is otherwise similar to the lectotype. Much 
smaller is UPST S 1 ,  a small 120° body chamber fragment with a 
maximum preserved whorl height of 55 mm. There are nine main 
ribs and a total of 44 ribs at the ventrolateral shoulder. 

Discussion : Coarse and more numerous main ribs that branch 
into coarse secondaries plus fewer, coarser and shorter intercalated 
ribs immediately separate P. (P.) daubreei from P. (P.) corbarica 
(de GROSSOUVRE, 1894) (p.  174, pi. 27, fig. 1 :  see below). P. (P.) 
lep/Ophyl/a (SHARPE, 1 857) (p. 48, pi. 2 1 ,  fig. 2; pi. 22, fig. 1 )  
appears to lack secondary and intercalated ribs. 

Occurrence : Santonian gallicus and paraplanum Subzones in 
the Corbieres. Santonian or Lower Campanian of Germany: Santo­
nian of Brandenberg(Tirol, Austria. 

Parapuzosia ( Parapuzosia) corbarica (de GRossouvRE , 1 894) 
PI. 2, fig. 9; PI. 5 ,  fig. 1 -3; Figs. 1 2 ,  1 3  

1894. Puzosia corbarica d e  GRossouvRE ( p .  1 74,  p i .  27, fig. 1 ) .  
1921 b. Parapuzosia daubreei GRossouvRE: SPATH (p. 225). 
1922. Parapuzosia COrbarica GROSSOUVRE; SPATH (p. 126). 
1 925. Puzosia (Parapuzosia) corbarica GRossouvRE; DIENER (p.  129). 
non 1 936. Parapuzosia corbarica de GRossouvRE; RENZ (p. 5,  pi. 4.  

f ig .  1 ,  2 ( = P. (P. )  boesei Scon & MooRE, 1928)). 
? 1939. Parapuzosia cf. corbarica de GRoss : 8ASSE (p. 39, 4 1  ). 
1 966a. Parapuzosia daubreei (de GROSSOUVRE); MATSUMOTO (p.  280, 

pi. 3 1 ,  fig. 2). 
1 966a. ParapUZOSia COrbarica (de GROSSOUVRE); MATSUMOTO (p. 279, 

text-f ig.  3). 
? non 1979. Parapuzosia corbarica (de GRossouvRE): CoLLIGNON et al. 

(p. 389, pi. 2,  fig. 6 (= indeterminate)). 
1982. Parapuzosia corbarica (de GRossouvRE, 1894): IMMEL, KuNGER 

& WIEDMANN (p. 12,  pi .  3, fig. 3: pi .  4, fig. 1 ) .  
1983. Parapuzosia corbarica (de GRossouvRE ) :  CoLLIGNON (p.  190). 
1995. Parapuzosia COrbarica (de GROSSOUVRE , 1894); KENNEDY & 

KAPLAN (p. 27, pi. 34). 

Types : Holotype. by original designation, is the original of de 
GRossouvRE, 1 894 (pi. 27, fig. 1 ) , SP unregistered ex ToucAs Collec­
tion (Fig. 12) ,  from the 'Marnes Bleues de Sougraigne, Chemin de 
Sougraigne aux Croutets, Aude'. There are two paratypes from the 
environs of Bugarach (Aude) which we have not traced. 

Dimensions : 0 Wb Wh Wb:Wh u 

SP (PI. 5, fig. 1-3) 
63.5 20.8 29.2 

0.71 
15.0 

( 1 00)  (32.7) (46.0) (23.6) 

Holotype (Fig. 12)  
152 38.0 64.5 

0.59 
43.0 

( 1 00)  (25.00) (42.4) (28.7) 

Description : SP unregistered (ex ToucAs Collection) is a juvenile 
63.5 mm in diameter, from Sougraigne (PI. 5, fig. 1-3). Coiling is 
moderately evolute, the umbilicus comprising 23.6 % of the diame­
ter, shallow, with a low. flattened wall and narrowly rounded umbi­
lical shoulder. The inner flanks are feebly inflated. the outer flanks 
flattened and convergent, the ventrolateral shoulders narrowly roun­
ded, and the venter very feebly convex. Where shell is preserved, 
there are narrow, strong distant primary ribs, four per half whorl, 
feebly prorsiradiate and feebly sinuous on the flanks and projected 
strongly forwards on the ventrolateral shoulders to cross the venter 
in a feeble convex1ty. A weak constriction is associated with each 
of these ribs on the internal mould. On both shell and mould the 
primary ribs are separated by about 16 much weaker ribs that 
parallel the stronger primaries. They are particularly weak on the 
flanks, and strengthen markedly over ventrolateral shoulders and 
venter. 
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FtGURE 1 0  

Parapuzosta (Parapuzosia) daubreet (de GRossouvRE. 1894). 
A cast of the missing lectotype, the original of wh1ch was in the Collections of the Ecole des Mmes. figured by de GRossouvRE, 1894 

(pi. 28) and from the 'Marnes bleues a Lima marticensis. au bas du chemin de Sougra1gne aux Croutets (Aude)'. Reduced x 0.7. 
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FIGURE 1 1  

Parapuzosia (Parapuzosia) daubree1 (de GRossouvRe, 1 894). MNHP R51 707, Santonian, Sougra1gne. Reduced x 0.75. 

The holotype (Fig. 13) is a large, well-preserved individual de­
formed mto an ellipse with a maJor diameter of 152 mm. Coiling is 
moderately evolute, with 58 % of the previous whorl covered. The 
umbilicus is shallow, comprising 28.7 % of the diameter, the umbi­
lical wall flattened, with a narrowly rounded umbilical shoulder. The 
whorls are compressed (whorl breadth-to-height rat1o 0.59) with very 
feebly convex flanks and more narrowly rounded ventrolateral shoul­
ders and venter. There are 1 1  very d1stant. major pnmary ribs. They 
arise from weak bullae and are strong, narrow, stra1ght and prorsl­
radiate on the mner half of the flank, beyond wh1ch they weaken, 
flex forwards, are feebly convex, and may branch. Weaker long 
and short narrow ribs arise as mere striae on the inner flanks, 
numbering up to 20 between ma,or ribs. All ribs sweep forwards 
over the ventrolateral shoulder and cross the venter in a narrow, 
hnguoid convex1ty. 

MNHP 51076 (Fig. 12) was figured by MArsuMoro { 1966a : pi. 3 1 ,  
fig. 2)  as an example o f  Parapuzos1a daubreei, but belongs to 
the present species. it IS from the Santoman of the enwons of 

Rennes-les-Bains, and 120 mm in diameter. it shows a marked 
crowdmg of the primary ribs on the last 90° of the outer whorl. 

Discussion : P. (P.) daubreei (Fig. 10)  seems to be a much 
larger species than P. (P.) corbarica, with more and coarser primary 
ribs per whorl which branch on the outermost flank with few short 
secondary nbs separating successive primaries. P. (P.) /eptophylla 
(SHARPE, 1857) (p.  48, pi. 2 1 ,  fig. 2; pi. 22, fig. 1 )  was originally 
descnbed from the Upper Chalk of southern England. The lectotype 
is from the Santonian Micraster coranguinum Zone of Greenhithe, 
Kent (BMNH C 1 8 1 30 : see KeNNEOv & KAPLAN 1995); 3 1 5  mm in 
diameter 1t IS a phragmocone with 13 crowded primary ribs on the 
last half whorl and no secondaries. 

Occurrence : Coniacian serratomarginatus Zone and Santonian 
gallicus and paraplanum Subzones in the Corb1eres. There are also 
records from the Santonian of Brandenberg{Tirol, Austria. W1EOMANN 
( 1 960, 1 964) recorded P. cf. corbarica from the Coniacian of north­
ern Spain. 
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FoGURE 1 2  

Parapuzosia (Parapuzosia) corbarica (de GRossouvRE, 1894). 
MNHP R51 706, 'Santonien. environs de Rennes-les-Bains'. Figures are x 1 .  

Parapuzosia (Parapuzosia) sp. 
PI. 5, fig. 4-8 

Discussion : What appears to be a further species of Parapu­
zosia (Parapuzosia) is represented by three specimens. The inner 
whorls are distinctly Puzosia-like (PI. 5, fig. 5-7); PM PN IX at a 
diameter of approximately 90 mm has an estimated eight to nine 
constrictions per whorl with up to nine primary, secondary and 
intercalated ribs between UPST C1 (PI. 5, fig. 4, 8) shows such 
inner whorls to be succeeded by a growth stage with slightly 
flexuous, prorsiradiate primary ribs only. This ornament easily 
separates the material from both P. (P.) corbarica and P.(P.) dau­
breei, described above. The single primary ribs recall the ornament 
of P. (P.) Jeptophylla (SHARPE , 1857) (p. 48, pi. 2 1 .  fig. 2; pi. 22, 
fig. 1 ),  of which it may be an ally. 

Occurrence : Coniacian petrocoriensis and tridorsatum Zones of 
the Corbieres. 

Genus Mesopuzosia MArsuMoro, 1 954 

Type species : Mesopuzosia pacifica MArsuMoro, 1954 (p. 82, 
pi. 1 4, fig. 1; pi. 15. fig. 1 .  2: p i .  16 ,  fig. 1-3: text-fig. 2) by original 
designation by MATSUMOTO, 1954, (p. 79). 

Mesopuzosia sp. juv. 
PI. 1 3 , fig. 3 

Discussion : PM K1-1 1 is a juvenile Mesopuzosia with an esti­
mated original diameter of 53 mm. There are an estimated four 
strong prorsoradiate constrictions on the last half whorl with asso­
ciated collar ribs, the adapical one strengthened markedly over the 
venter. with numerous weaker ribs between collars. 

Occurrence : Upper Coniacian serratomarginatus Zone in the 
Corbieres. 

Genus Jimboiceras MArsuMoro, 1 954 

Type species : Desmoceras planulatiforme JoMso, 1 894 (p. 27, 
pi. 1 .  fig. 4). by original designation by MArsuMoro, 1954 (p. 95). 

Jimboiceras ? reyi CoLuGNON , 1 983 
PI. 4, fig. 8- 1 1 ,  1 5, 1 6; PI. 6, fig. 1 

? 1873. Ammonites sp. indet. cf. Ammonites sacya FoRBEs; REOTEN· 
BACHEA (p. 125, pi. 30, fig. 4). 

1983. Jimboiceras reyi CoLLOGNON (p. 189. pi. 2. fig. 2). 
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FiGURE 1 3 

Parapuzosia (Parapuzosia) corbarica (de GRossouvRE, 1894). 
Holotype, an unregistered specimen in the Sorbonne Collections, from the 'Calca1res marneux, inferieurs au banc a Lima marticensis de 

la montee de Sougraigne aux Croutets (Aude)'. the original of de GRossouvRe, 1894 (pi. 27, fig. 1 ). Figures are x 1 .  

Type : Holotype, b y  original designation, i s  UPST M B  2 2  PR, the 
Original Of COLLIGNON, 1 983 (p i .  2, fig. 2) (PI. 4, fig. 15,  16), from 
the Upper Coniacian of Les Pastressis, Soulatge, Corbieres, Aude. 

Description : Several additional specimens have been collected 
since the anginal description of this species · PM R0-20, R0-18, 
K 1 b  24, K 1 a1 . Small, maximum diameter 53.5 mm. Co1ling evolute, 
the umbilicus comprising 39 % of diameter, shallow. with a broadly 
rounded wall and shoulder. The whorls expand slowly. Whorl section 
modified by post-mortem distortion. but originally compressed. with 
flattened flanks and broadly rounded ventrolateral shoulders and 
venter. There are four to five very widely separated. primary collar­
ribs per whorl. These arise at the umbilical shoulder and may be 
strengthened into feeble bullae. They are narrow, feebly prorsira­
diate on the inner flank, markedly convex on middle and outer flank, 
projected strongly forwards and strengthened to cross the venter 
in a narrow linguoid peak. A feeble constriction is associated with 
the adapertural flank of collar-rib, and the adapertural side of these 
constrictions may be strengthened into a very feeble collar. Inter-

spaces between ribs are smooth on body-chambers or may bear 
occasional obscure ribs and constrictions. The adapertural end of 
the phragmocone of one specimen shows traces of delicate pror­
siradiate riblets on the ventrolateral shoulders and venter, and 
associated faint prorsiradiate flank striae. This specimen (PM K 1 a 1 )  
shows a corroded suture. with narrow E/L and L/U2. with L broad 
and trifid. 

Discussion : These cunous ammonites are tentatively interpreted 
followmg COLLIGNON ( 1 983). as Jimboiceras in which the intercalated 
ribs between primary collar ribs are lost, and in this respect they 
are easily separated from J. planulaliforme (JIMBO 1 894) (p. 27. 
pi. 1 .  fig. 4; see MArsuMoro, 1 954 : p. 96. pi. 20. fig. 1-4; 1988, p_ 
89, fig. 36-4 1 )  and var. madagascariensis CoLUGNON, 1961 (p. 43, 
pi. 7, hg. 2) of the Turonian. 

The hgure of Ammonites sp. ind. cf. Ammonites sacya FoRees 
of ReorENBACHER (1873 : p. 125, pi. 30. f1g. 4) from the Coniacian of 
Glanegg. Austria, has the same form and spacing of constncllons 
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as the present material and traces of delicate secondary ribs. and 
may be conspecific. IMMEL et al. ( 1 982 : p. 1 9 ,  pi. 5, fig. 7( ?); pi. 
6, fig. 5-7; pi. 7, fig. 1) referred this specimen to their new species 
Patagiosites redtenbacheri. and described specimens from the San­
Ionian of Brandenberg/Tirol, Austria. This has serpenticone inner 
whorls with widely separated, sinuous collar-ribs and constrictions, 
while at the largest diameter known, there are feebly sinuous pairs 
of collar-ribs and associated rather broad constrictions. Form of 
constrictions and associated ribs is quite different from that of 
Jimboiceras ? reyi, and if not a gaudryceratid, the species is a 
remarkable homoeomorph of that group. lt is not a Patagiosites. 

Occurrence : Coniacian tridorsatum to serratomarginatus Zones 
in the Corbieres. Also known from the Coniacian of Austria. 

Jimboiceras ? sp. 
PI. 4, fig. 1 8-20 

Description : A second Jimboiceras ? species is represented by 
PM 801 ,  a partially septate individual 53 mm i n  diameter. Coiling 
appears to have been evolute, the umbilicus comprising an esti­
mated 35 % of the diameter. The whorl section is depressed, with 
a whorl breadth-to-height ratio of 1 . 18 ,  the flanks feebly convex, 
ventrolateral shoulders more narrowly rounded, the venter very 
broad, and feebly convex. There are ten distant, narrow, primary 
ribs per whorl, straight-to-recti to feebly prorsiradiate on the flanks, 
projected feebly forwards across the ventrolateral shoulders and 
very feebly convex across the venter. The ribs are succeeded by 
very weak. narrow constrictions. 

Discussion : Depressed whorl section, more massive whorls and 
more numerous, less markedly concave and projected primary ribs 
that seemingly lack bullae separate this specimen from Jimboice­
ras ? reyi, described above. 

Occurrence : PM 801 is from the Coniacian tridorsatum Zone 
of Soulatge. Corbieres, Aude. 

Genus Hauericeras de GRossouvRE, 1894 
( = Sch/ueteria RoLUER, 1922 (p. 359), 

non FR1rscH in FRITSCH & KAFKA, 1887 (p. 33)) 

Pseudogardenia ToMuN, 1930 (p. 23) 

Type species : Ammonites gardeni BAILY, 1855 (p. 450, pi. 1 1 ,  
fig. 3), by original designation by de GRossouvRE, 1894 {p. 2 1 9). 

Subgenus Gardeniceras MArsuMom & OsArA, 1 955 

Type species : Ammonites gardeni BAILY, 1855 (p. 450, p i .  1 1 ,  
fig. 3). by original designation by MArsuMoro & OsATA, 1955 (p. 134). 

Hauericeras ( Gardeniceras) welschi de GRosscuvRE, 1 894 
PI. 3, fig. 1 2 ;  PI. 4, fig. 3-5; Fig. 14.  

1894. Hauericeras welschi de GRossouvRE (p .  222. p i .  35 ,  fig. 9). 
1925. Hauericeras welschi de GRossouvRE; DIENER (p. 96). 
1 939. Hauericeras Welschi de GROSSOUVRE; BASSE (p. 46, pi. 3, 

fig. 9). 
non 1 983. Hauericeras aff. welschi de GRossouvRE; CoLuGNON 

(p. 192) (= Saghalinites sp.) 

Types : de GRossouvRE based this species on two syntypes. 
neither of which have been traced. Lectotype designation is inad­
visable until the status of this material is clarified. 

Description : Pyritic nuclei referred to this species are as small 
as 8.5 mm diameter (PI. 4, fig. 3). Coiling is evolute at this stage. 
the umbilicus comprising 39 % of the diameter. shallow. with an 
outward-inclined umbilical wall. The whorl section is compressed 

FIGURE 1 4  

External suture of Hauericeras ( Gardeniceras) welschi 
de GROSSCUVRE, 1 894. 

UM-SEN 039, the original of BASSE, 1 939 {pi. 3. fig. 9) from the 
pyritic Upper Santonian paraplanum Subzone of La Jouane. 

Bar scale is 1 0  mm. 

{whorl breadth-to-height ratio around 0. 7), with feebly convex to 
flattened flanks and a narrowly arched venter on internal moulds. 
There are five very slightly prorsiradiate. feebly sinuous constrictions 
per whorl, that form a very obtuse chevron on the venter. Somewhat 
larger is the pyritic fragment figured by BASSE ( 1 939) (PI. 4, fig. 4, 
5), 28.3 mm in diameter, the umbil ical diameter 32 %, with a whorl 
breadth-to-height ratio of 0.57, the inner flanks feebly convex. the 
outer flanks convergent. and the venter narrowly arched on the 
mould. The half whorl bears two weak, broad feebly sinuous 
constrictions, feebly convex on the inner flank, feebly convex on 
the outer flank and crossing the venter in a slightly obtuse rounded 
peak. L381 {PI. 3, fig. 1 2) is a crushed composite mould 43 mm 
in diameter, the coiling evolute, the umbilicus broad and shallow, 
the flanks feebly convex, although original proportions cannot be 
determined: there is a pronounced siphonal keel. There are an 
estimated 5-6 constrictions per whorl, feebly prorsirad1ate and 
straight to feebly convex on the inner flank and projected forwards 
and concave on the outer flank. 

A larger U PST fragment from the Montagne de Brenz matches 
the last half of de GRossouvRE's specimen. The dimensions of the 
latter are, from the photograph D = 78.8 ( 1 00); Wb = 3 1 .8 (24.5): 
U = 27.4 {34.8). The whorl breadth-to-height ratio of the Brenz 
fragment is 0.4. Constrictions are only feebly prorsiradiate or rec­
tiradiate. and sinuous to feebly biconcave. 

Discussion : de GRosscuvRE distinguished H. (G.) welschi from 
the type species. H. (G.) gardeni, on the basis of its higher whorls, 
overlapping to a greater extent. and less flexuous constrictions. The 
constrictions of H. (G.) gardeni are in fact strongly concave (see 
IMMEL et al., 1 982 : pi. 6, fig. 3) and more strongly projected on the 
ventrolateral shoulder. 

Occurrence : Santonian gallicus and paraplanum 8ubzones, 
Corbieres. Aude. 

Hauericeras ( Gardeniceras) cf. gardeni ( BAILY. 1855) 

compare : 
1855. Ammonites gardeni BAILY, 1855 (p. 450, pi. 1 1 ,  fig. 3). 
1979. Hauericeras (Gardeniceras) gardeni (BAILv); SuMMESBEAGER 

(p. 133. pi. 6, fig. 27: text-fig. 1 9  (with synonymy)). 
1982. Hauericeras gardeni (BAILY, 1855); IMMEL, KLINGER & WIEOMANN 

(p. 1 6, pi. 5. fig. 1-4; pi. 6, fig. 1-4; text-fig. 5). 

Discussion : PM 64-2 is a 90° sector of body chamber with an 
estimated maximum preserved whorl height of 24 mm. Two strong, 
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narrow concave constrictions are present, and are strongly projec­
ted on the ventrolateral shoulder. Form of constrictions suggests 
reference to H. (G.) gardeni. 

Occurrence : H. (G.) gardeni ranges from Upper Santonian to 
Lower Campanian. with records from Austria, Zululand and Natal 
(South Africa). The Corbieres specimen is from the Middle Santonian 
gallicus Subzone. 

Hauericeras ( Gardeniceras) /agarum (REDTENBACHER, 1 873) 
PI. 4, fig. 1 7  

1873. AmmoniteS Jagarus REDTENBACHEA (p. 1 1 2, pi. 25, fig. 3). 
1901 .  Hauericeras /agarum REDTENBACHEA; de GAOSSOUVAE (p. 638). 
1925. Hauericeras /agarum REDTENBACHEA; DIENER (p. 95). 
1935. Hauericeras /agarum ( REDTENBACHEA); BAINKMANN (p. 3). 
1961 . Hauericeras lagarum REDTENBACHEA; CoLuGNON (p. 95). 
1985. Hauericeras lagarum (ReoreNBACHEA); SuMMESBEAGEA (p. 150. 

1 5 1 ). 

Types : ReoTENBACHEA based the original figure of this species on 
two specimens which rank as syntypes. 

Description : PM LOa1 (PI. 4, fig. 17) is uncrushed and retains 
extensive areas of recrystallized shell: 52.5 mm in diameter. it has 
an umbilical ratio of 36 %, the umbilicus broad and shallow with a 
low wall and very narrowly rounded umbilical shoulder. The flanks 
are feebly convex to flat, converging ventrally: the siphonal keel is 
strong. There is a single broad, feebly concave constnction towards 
the adapical end. 

Discussion : The Corbieres material is firmly dated as Middle 
Coniacian. as is the type material of Hauericeras (Gardeniceras) 
/agarum (SuMMESBEAGEA, 1985). ReoTENBACHEA { 1 873 : pi. 25, fig. 3) 
provided a composite figure of the species based on two indivi­
duals. No constrictions are shown in the illustration, which appears 
to be of a specimen that retains the original shell. The constrictions 
of the present material are fewer than in the type species H. (G.) 
gardeni. where they are markedly concave, and also H. (G.) welschi, 
described above, where the whorls are higher and the constrictions 
markedly flexuous. 

Occurrence : The type material is from the Middle Coniacian of 
the Gosau Basin, Austria. Middle Coniacian tridorsatum Zone in the 
Corbieres. 

Juvenile Puzosiinae 
PI. 10 ,  fig. 7, 8; Fig. 1 5  

FIGURE 1 5  

External suture of a juvenile puzosiine. Parapuzosia gaudama 
FoAees of BASse, 1939 (pi. 3, fig. 10). 

UM-SEN 040, from the pyritic Upper Santonian paraplanum 
Subzone fauna of La Jouane. Bar scale is 10 mm. 

1939. Parapuzosia gaudama FoAeEs; BAsse (p. 48. pi. 3. fig. 10, 
text-fig. 4a, b). 

Discussion : The Parapuzosia gaudama of BASse is a pyritic 
juvenile only 16 .4 mm in diameter; it retains much of its original 
shell. There are two narrow, strongly prorsiradiate constrictions, 90° 
apart, straight on the flanks but projected forwards across the 
ventrolateral shoulder to form a slightly obtuse ventral chevron. The 
shell between constrictions is ornamented by delicate riblets and 
striae, at one point arising in a bunch of three or four from an 
obscure umbilical bulla. The specimen bears no relationship to 
Mesopuzosia gaudama (FOABES, 1846) (see KENNEDY & HENDERSON, 
1991 : p. 89 1 ,  fig. 1 . 1 - 1 .4). 

Occurrence : Santonian paraplanum Subzone. Marnes Bleues 
de Sougraigne. La Jouane. 

Subfamily Desmoceratidae Z1TTEL, 1895 
Genus Oesmophyllites SPATH, 1 929 

( = Sch/Uteria de GRossouvAe, 1 894 (p.  1 26) 
( non FAirscH in FA1rscH & KAFKA, 1887 : p.  33); 

Sch/Otericeras CoLuGNON, 1938 (p. 92) 
(non HvAn, 1 903 : p. 1 1 0).  

Type species : Oesmoceras larteti SeuNes, 1892 (p. 19, p i .  12(3). 
fig. 2, pi. 13(4), fig. 2. 3), by subsequent designation by SPATH, 
1921a (p. 46) as type species of Schlueteria, of which Desmophy/­
lites is replacement name. 

Desmophyllites diphylloides (FORees, 1 846) 
PI. 4, fig. 1 ,  2, 6, 7, 14;  Fig. 1 6  

1846. Ammonites diphylloides FoRees (p. 105, pi. 8 ,  fig. 8). 
1894. Desmoceras pyrenaicum de GRossouvRe (p. 168, (pars), 

pi. 37, fig. 9 only). 
1901.  Desmoceras sa/sense de GRossouvRe (p. 463). 
1983. Desmophyllites diphylloides FoRees; COLuGNON (p. 1 91) .  
1 992a. Desmophyllites diphylloides (FoRees, 1846); KENNEov & HeN-

oeRsoN (p. 405, pi. 6, fig. 1 -9; pi. 16, fig. 1-3, 7-8; pi. 17 ,  4-7; 
text-fig. 3f (with full synonymy)) .  

Types : Lectotype, by the subsequent designation of  MArsuMoro 
& OeATA ( 1955 : p. 122) is no. C22682 in the collections of the 
Natural History Museum, London, the original of FoRses. 1846 (pi. 8, 
fig. 8); paralectotypes are BMNH C22683-5, all from the Upper 
Maastrichtian Valudavur Formation of Pondicherry, South India. 

Discussion : Desmophyllites diphylloides is one of the commo­
nest ammonites in the pyritic faunas of the Marnes Bleues de 
Sougraigne : we have seen more than 30 juveniles, up to 20 mm 
in diameter, some retaining original aragonitic shell (PI. 4, fig. 6, 
7), with delicate prorsiradiate growth lines and striae on the flank 

FIGURE 1 6  

External suture of Desmophyllites diphylloides (FoRses, 1846). 
UM SEN 041, from the pyritic Middle Santonian gallicus 

Subzone fauna of La Jouane. Bar scale is 5 mm. 
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that form a narrow linguoid peak over the venter, periodically 
strengthened into widely spaced ventrolateral and ventrolateral ribs 
that mark the site of constrictions on the internal mould (PI. 4, fig. 2 ,  
6) .  These number around four per half whorl, are concave on the 
inner flank. projected strongly forwards on the middle to outer flank 
and convex on ventrolateral shoulders and venter. A much larger 
crushed individual best referred to as D. cf. diphylloides (PI. 4, 
fig. 14) is 73.5 mm in diameter. 

KENNeov & HeNDERSON ( 1 992a) revised the type material of this 
species, and HeNDERSON & McNAMARA ( 1 985) described an extensive 
suite of larger individuals from Western Australia; both discuss 
differences from other species. 

Occurrence : Lower Santonian to Upper Maastrichtian. In the 
Corbieres the species is known from the gallicus and paraplanum 
Subzones. Elsewhere. it is known from South India, Western Aus­
tralia, Japan. Alaska, British Columbia, California, Argentina. Angola, 
Pondoland and Zululand (South Africa), Tunisia and Northern 
Ireland. 

Genus Damesites MArsuMoro, 1942 
(ICZN name no. 1 349) 

(= Kotoceras YAee, 1927 (p.  36) 
(ICZN rejected name no. 1 264, non KoBAvASHI, 1934 

(p.  391 ) ; Neokot6ceras ANoeRsoN, 1958 (p. 2 1 9)). 

Type species : Desmoceras damesi J1MBO, 1894 (p. 172, pi. 1 .  
fig. 2, 3); ICZN Opinion 555, 1959. 

Oamesites sugata (FORees, 1 846) 
PI. 3, fig. 5, 6, 1 7, 1 8; PI. 4, fig. 21 

1846. Ammonites sugata FoRees (p. 1 1 3. pi. 10,  f ig. 2). 
1983. Oamesites sugatus (FoRees); COLuGNON (p. 190, pi. 2, fig. 4). 
1 983. Oamesites aft. compactus (VAN HoePeN); CoLUGNON (p. 1 90,  

pi .  2 ,  fig. 3). 
1989. Damesites sugata (FORees, 1846); HAGGART (p. 195, pi. 8.4, 

fig. 14-23 (with synonymy)). 
1 99 1 .  Oamesites sugata (FORBES, 1 846);  KENNEDY & HENDERSON 

(p. 471 ,  fig. 1 ,  2 (with synonymy)). 

Types : The lectotype is no C22674 in the collections of the 
Natural History Museum. London. the original of FoRees, 1846 (pi. 10, 
fig. 2); paratypes are C22675 (of which C3561a is a further frag­
ment), and C241 96a-b, said to be from Vridachellum (Verdachel­
lum), Madras State, South India. although perhaps from elsewhere, 
as diSCUSSed by KENNEDY & HENOERSON ( 1 991 : p. 474). 

Discussion : We are uncertain as to the relationship between 
Oamesites sugata (the types of which were revised by KeNNEDY & 
HeNDERSON , 1991)  and Oamesites compactus (VAN HoePEN, 1921 ) 
(p. 2 1 ,  pi. 4. fig. 5-7), the holotype of which is only 18.2 mm in 
diameter with a whorl breadth-to-height ratio of 0.83 and an umbi­
lical diameter of 10 % according to VAN HoePEN. The lectotype of 
Oamesites sugata is 37 mm in diameter, the whorl breadth-to-height 
ratio 0.79 and the umbilical diameter 9.5 %. VAN HoEPEN distinguis­
hed the species on the basis of compactus having a lower keel. 
the greatest whorl breadth at the external edge of the flanks and 
constrictions that are slightly convex forwards on the middle of the 
flanks. MATSUMOTO & OeATA ( 1955 : p. 132) thought the type material 
of compactus to be too small for certain specific comparison with 
sugata. CoLLIGNON ( 1 961 : p. 70, pi .  26, fig. 4; text-fig. 8) examined 
a suite of specimens from the Upper Santonian of Madagascar and 
separated the two on the tendency of the umbilicus of compactus 
to become progressively larger as a diameter increased, the stouter 
whorl section, extreme 'finesse' of the constrictions, and sutural 
details. He cites the following dimensions for specimens of compac­
tus : 

0 Wb:Wh u 
42 0.83 1 0 %  

52 0.84 1 0 %  

53 0.80 1 5 %  

56 1 3 %  

68 0.88 1 8 %  

Large Indian 0. sugata are certainly much more compressed 
than the larger of these specimens; of those figured by previous 
authors. the stoutest individual figured by SrouczKA ( 1 865 : pi. 32, 
fig. 4) has a whorl breadth-to-height ratio of 0.7. Measurement of 
the umbilical ratio of CoLuGNON's photograph of his largest specimen 
gives a figure of 8 %  rather than the 1 8 % cited by him. In the 
absence of a clear correspondence between VAN HoePeN's type 
specimen and the Madagascan material. and lack of information 
on topotypes of compactus it is unwise to apply VAN HoePeN's name 
to such specimens at this time, and the bulk of the Corbieres 
material is referred to a variable Oamesites sugata. 

Occurrence : Upper Coniacian margae or serratomargmatus 
Zone. Santonian carezi and gallicus Subzones in the Corbieres. The 
species has a known range from Coniacian to Upper Santonian (or 
perhaps, Lower Campanian), with records from South India, Mada­
gascar, Zululand and Pondoland (South Africa), Japan and British 
Columbia. 

Damesites damesi intermedius MArsuMoro, 1954 
PI. 3, figs. 1 9, 20 

1 954. Damesites damesi intermedia MArsuMoro (p. 270, pi .  22(6), 
fig. 4). 

1 955. Oamesites damesi intermedius MATSUMOTO; MATSUMOTO & 0BATA 
(p. 1 3 1 ,  p i .  27, fig. 1 ,  2). 

1959. Oamesites damesi intermediUS MATSUMOTO; MATSUMOTO (p. 12 ,  
text-fig. 3-5, (with synonymy)). 

Type : Holotype is no. H3269 in the collections of Kyushu Uni­
versity, from the Upper Yezo Group of the Urakawa Area. Hidaka 
Province. Hokkaido, illustrated by MArsuMoro, 1954 (pi. 22(6), fig. 4) 
and MATSUMOTO & 0BATA, 1955 (pi .  27, fig. 2). 

Description : UPST L2 (PI. 3, fig. 19 ,  20) is a composite mould 
of what appears to be an adult 70 mm 1n diameter, with 260° of 
body chamber preserved. Coiling I S  very involute, the umbilicus 
tiny, with flattened to feebly concave flanks, broadly rounded ven­
trolateral shoulders and venter, the whorl breadth-to-height ratio 0.8; 
there is a sharp siphonal keel. The unweathered surface lacks all 
trace of riblets, growth lines or striae, but there are an estimated 
four narrow, del icate constrictions per whorl, straight to feebly 
concave on the innermost flank, feebly convex across the mid-flank 
and markedly concave on the outer flank, projecting forwards on 
the ventrolateral shoulders to define a long, very acute ventral 
rostrum. 

Discussion : Course of growth lines separates this specimen and 
a possible second (PM K2a7) from 0. sugata. D. damesi damesi 
(JIMBO, 1894) (MATSUMOTO, 1954 : p. 267, pi. 21 (5), fig. 1 -3; text­
fig. 56(10), 57( 1 1 )) has well-developed riblets and lirae, notably on 
the outer flank and venter, plus spiral striations. 

Occurrence : Lower Santonian carezi Subzone in the Corbieres. 
In Japan, California and Saghalien the species occurs in the Conia­
cian-Santonian. 

Family Pachydiscidae SPATH, 1 922 

Genus Tongoboryceras HouSA, 1 967 

Type spec1es : Lewesiceras tongoboryense CoLuGNoN, 1 952 
(p. 23, pi. 2, fig. 3). 
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FIGURE 1 7  

Tongoboryceras canali (de GRossouvRE, 1 894). 
Holotype, MNHP R51859. from the 'Marnes a Micraster brevis sur le chemin de Nalzen a Freychenet (Ariege)'. 

Figures are x 1 .  

Tongoboryceras canali (de GRossouvRE, 1 984) 
PI. 1 0, fig. 13-15;  fig. 1 7  

1 894. Pachydiscus canali de GRossouvRE (p.  195, pi. 38, f1g. 2). 
1906. PachydiSCU$ Cf. /evyi GROSSOUVRE; MACOVEI (p. 78-81 ). 
1922. Nowakites canali de GRossouvRE; SPATH (p. 124). 
1925. Nowakites canali de GRossouvRE; DIENER (p. 1 13). 
1952. "Nowaki/es" Cana/i de GROSSOUVRE; COLLIGNON (p. 27, 93). 
1 955. Pachydiscus canali de GRossouvRe; CoLUGNON (p. 29. 84). 
1981. Nowakites ( ?) macoveii SzAsz (p. 104, pi. 2. fig. 1 : ?  non pi. 

4, fig. 5 ;  pi. 6, fig. 2; pi. 8, fig. 1-3). 
1 988. Nowakites ( ?) macoveii SzAsz: SzAsz & IoN (? non pi. 6. f1g. 5: 

pi. 8. fig. 1 ). 

Type : Holotype, by original designation. is MNHP R51859. from 
'le chemin de Nalzen a Freychenet (Ariege), dans un gisment a M. 
brevis ou m'avait guide M. Canal'. A second, paratype specimen 
was said to be from 'des couches a micrasters des environs des 
Escudiers. pres St Louis (Aude)': there is a specimen in the Museum 
National d'Histoire Naturelle (no. 8 1 7444) labelled 'environs de St 
Louis' (PI. 10,  fig. 13), but we cannot say if this is the paratype. 

Description : Other than the two specimens mentioned above. 
we have three additional specimens. PM PN 1 - 1 1 1 ,  from Peyrefitte, 
west of Padern. The smallest of these (PI. 1 0, fig. 14, 1 5) is 62 mm 
in diameter, the coiling evolute. the whorls slowly expand1ng. de­
pressed reniform. the umbilicus of moderate depth with markedly 
convex wall and shoulder. There are five strong umbilical bullae on 
the last half whorl. These give rise to one or two sharp coarse 
prorsiradiate ribs, while there are additional single. non-bullate 
primaries and long and short intercalated ribs to give a total of 
=- 20 ribs per half whorl at the ventrolateral shoulder. The nbs are 
straight across the flanks and cross the venter in a very shal low 
convexity. Periodic constrictions. four per half whorl, have associa-

ted collar-ribs. MNHP 8 1 7444 (PI. 10. fig. 13) is the best-preserved 
of the larger specimens: 100 mm approximately in diameter, the 
whorl section is deformed, but appears originally to have been 
depressed and reniform. Coiling is evolute, the whorls overlapping 
to only a minor extent. Ornament is damaged, but consists of strong. 
narrow, widely spaced bullate primaries that are straight and pror­
siradlate on the flanks and separated by a strong non-bullate 
adapical primary and a shorter, adapical intercalated rib. 

The holotype (Fig. 1 7) is very poorly preserved, a worn mould 
1n grey glauconitic limestone; the maximum preserved diameter is 
94.5 mm. Coiling is evolute. with a broad, deep umbilicus. the whorl 
section depressed and reniform. There are six umbilical bullae 
preserved on the last half whorl. that g1ve rise to broad. distant 
ribs. generally smgly, while other ribs extend to the umbilicus 
without developing a tubercle. The ribs are straight and feebly 
prorsiradiate on the inner flank, and flex feebly forwards over the 
ventrolateral shoulder to cross the venter in a very shallow convexity. 
Single, short, intercalated ribs alternate regularly: they arise low on 
the flank, but strengthen to match the pnmary ribs i n  both strength 
and direction. The ribs crowd somewhat at the largest diameter 
preserved. 

DISCUSSiOn : SPATH ( 1 922) referred cana/i tO Nowakites; COLLIGNON 

( 1 952, 1955) thought it indeterminate. The additional material now 
described include sufficient features to show the species to be a 
Tongoboryceras. most closely related to T. rhodanicum (RoMAN & 
MAZERIN, 1913;  see reviSiOn in WRIGHT, 1979 : p. 316, pi.  6, fig. 1 .  
7). from which it differs in minor details only. ch1efly 1ts less de­
pressed whorl section and more numerous umbilical tubercles: they 
might even be conspecific, with canali the prior name. 

There are no significant differences between the present material 
and the holotype of Nowakites ( ?) macoveii SzAsz, 1 98 1 ,  and most 
of the other specimens referred to that species are conspecific with 
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the present material (SzAsz, 1981 : pi. 2. fig. 1 ;  p i .  6, fig. 2: pi. 8 ,  
fig. 1-3); the very fine-ribbed juvenile figured by SzAsz ( 1 981 : pi .  4 ,  
fig. 5) seems very different and may belong elsewhere. 

Occurrence : Lower Coniacian petrocoriensis Zone in the Cor­
bieres. Also recorded from the Lower Coniacian of Romania. 

The Pseudokossmaticeras brandti of SZASz ( 1 981 : p. 102, p i .  5 ,  
fig. 1 .  2) and Pseudokossmaticeras sp.  (n .  sp. )  of that author 
( 1 981 : p i .  6, fig. 1 )  are all ied forms: true P. brandti ReoTENBACHER, 
1873, is an Upper Campanian species (HANcOCK & KeNNeov, 1993). 

Genus Nowakites SPATH , 1922 

Type species : Pachydiscus carezi de GRossouvRE, 1894 (p. 190, 
pi. 25, fig. 3, pi. 37, fig. 5), by original designation by SPATH, 1922 
(p. 124). 

Diagnosis : Small to medium-sized, moderately involute, whorl 
section rounded, depressed to compressed oval. Ornament consists 
of groups of narrow, distant. sharp primary ribs that arise from 
sharp umbilical bullae with several intercalated ribs of variable 
length between groups of primaries. Ribs generally prorsiradiate, 
concave, projected over venter. Broad constrictions with associated 
bullate collar-ribs prominent on inner whorls but declining on outer. 
Strongly dimorphic in some species at least; microconchs develop 
ventral tubercles only to loose them on the last part of the adult 
body, chamber whereas these are absent on macroconch. 

Discussion : SPATH referred the following to Nowakites : Puzosia 
lemarchandi de GRossouvRe 1894 (p.  1 73, pi. 22, fig. 5); Ammonites 
draschei REDTENBACHER , 1873 (p. 123, pi. 30, fig. 1 ) ; PachydiSCUS 
yokoyamai JtMBO, 1894 (p.  30, pi. 2, fig. 3); Pachydiscus canali de 
GRossouvRE, 1894 (p. 195, pi. 38, fig. 2); Pachydiscus linderi de 
GROssouvRE, 1894 (p. 1 88. p i .  1 8; p i .  24, fig. 4); Ammonites paillet­
teanus d 'ORBIGNY, 1841 (p .  339, pi. 102, fig. 3, 4) and Sonnera/ia 
Savini de GROSSOUVRE, 1 894 (p .  152,  pi. 25, fig. 4, p i .  37, fig. 4). 
COLUGNON ( 1 952, 1955) reviewed the genus, as did MATSUMOTO 
( 1 955a, 1966b, 1979). The present study of Santonian specimens 
from the Corbieres has shown that some larger typical Nowakites 
occur with much smaller individuals with prominent ventral tuber­
cles. One of these was figured already by de GRossouvRE ( 1 894 : 
p i .  37, fig. 4) as a syntype of Sonneratia savini. 

The following are here referred to the genus : N. pailletteanus 
(d'ORBIGNY, 1 841 ) ,  N. talavignesii (d'ORB IGNY , 1850), N. flaccidicostata 
(RoEMER , 1 852), N. hernensis (ScHLUTER , 1867), N. draschei (ReoreN 
BACHER, 1 873), N. /emarchandi (de GROSSOWRE, 1894), N. Savini (de 
GROSSOUVRE, 1894), N. carezi (de GROSSOUVRE, 1894), N. jimboi (Koss 
MAT , 1897), N. yubarensis MATSUMOTO, 1979, N. mikasaensiS MATSU­
MOTO, 1979. 

Occurrence : Coniacian-Santonian, France, Spain, Germany, 
Austria, Sweden, Denmark, Armenia, South India, Japan, Madagas­
car, Texas. 

Nowakites carezi (de GRossouvRe ,  1 894) 
PI. 6, fig. 3, 6-8, 1 1 ,  12 ;  PI. 7, fig. 4, 5; PI. 8, fig. 1 3- 1 5; 

PI. 9, fig. 2-4. 

1894. Pachydiscus carezi de GRossouvRE (p. 190, pi. 25, fig. 3, 
pi. 37, fig. 5). 

1 90 1 .  Pachydiscus cf. carezi de GRossouvRE ; SruRM (p .  60, pi.  3, 
f ig. 6). 

1922. Nowakites carezi de GRossouvRe; SPATH (p .  124). 
1925. Nowakites carezi de GROSSOUVRE; DIENER (p .  1 1 3). 
1952. Nowakites Carezi de GRossouvRe; CoLuGNON (p. 27, 85). 
1955. Nowakites Carezi de GRossouvRe; CoLUGNON (p. 29, 78). 
1957. Nowakites carezi (GRossouvRE, 1894); WRIGHT (p. L378, 

fig. 494, 4). 
1970. NowakiteS Carezi GROSSOWRE; ATABEKIAN & AKOPIAN (p. 32, pi. 1 ,  

fig. 1 (with additional synonymy)). 

1970. Nowakites Le Marchandi de GRoss.: BoLooR et al. (pi. 2 ,  ftg. 4). 
1974. Nowakites sp. SzAsz & LAcArusu (pi. 2, fig. 2). 
1 98 1 .  Nowakites carezi (de GRossouvRE), 1894; SzAsz (p. 103, pi. 4, 

fig. 4). 
1982. Nowakites carezi (GRossowRE, 1894); TZANKOV (p. 34, pi. 14 ,  

fig. 6). 
1988. Nowakites carezi (de GRossouvRE) ; SzAsz, & IoN (pi .  7, fig. 2). 
? 1988. Nowakites Cf. carezi (de GROSSOUVAE), 1893; THOMEL (p. 33, 

text-fig. 1 7) .  

Types : The holotype, by original designation, is the original of 
de GROSSOUVAE , 1894 (pi .  25, fig. 3) (PI. 9, fig. 2-4), an unregistered 
specimen in the MNHP Collections, from the 'Couches a micrasters 
des environs de Rennes-les-Bains (Aude)'. The paratype (de GRos­
SOWRE, 1894 : p i .  37, f ig. 5) from the 'calcaires marneux a Micraster 
brevis de Borde-Neuve, pres Rennes-les-Bains', has not been 
traced. 

Description : The holotype is a crushed composite mould, dis­
torted into an ellipse with a maximum diameter of 56.5 mm. Coiling 
is moderately involute, with a fairly deep umbilicus that comprises 
30 % approximately of the diameter. the umbilical wall is flattened 
and outward-inclined, the umbilical shoulder more narrowly roun­
ded. The tnner flanks are broadly rounded, the outer flanks conver­
gent, with broadly rounded ventrolateral shoulders and venter. There 
are 1 4  prominent umbilical bullae on the outer whorl that strengthen 
progressively as size increases. On the first half of the outer whorl 
these give rise to pairs of prorsiradiate ribs, straight on the inner 
flank, but swept forwards and concave on the outer flank to cross 
the venter in a broad convexity. There are occasional shorter inter­
calated ribs. and some interspaces are a little deeper than the 
others, defining poorly differentiated constrictions. Ribbing coarsens 
markedly on the last half whorl, with umbilical bullae giving nse to 
pairs of ribs initially, the nbs becoming single at the largest diameter 
preserved. There are one or two long or short Intercalated ribs. 
Ribs are straight on the inner flank, projecting forwards and concave 
on the outer flank to produce a marked ventral convexity, although 
this has been accentuated by post-mortem crushing. There are a 
total of more than 50 ribs on the outer whorl, the final rib being 
succeeded by a broad, ill-deftned constrictton. The smaller para­
lectotype (not traced) is 35 mm in diameter and finely ribbed, with 
four prominent constrictions flanked by narrow. feebly bul late, pn­
mary ribs. Ribs between constrictions are both long and short, and 
may arise in pairs. This specimen can be matched with PM K2a18 
(PI. 7 ,  fig. 4, 5). which shows the transition to the coarse-ribbed 
stage, as in the lectotype. 

Discussion : The change from fine-ribbed early whorls with pro­
minent constrictions to coarse-ribbed outer whorls with far less 
conspicuous constrictions characterises Nowakites carezi, and iso­
lated early whorls (PI. 6, fig. 7, 8, 1 1 ,  12)  are highly distinctive. 
What may be the microconch of this species. is represented by PM 
H5-1 and PM G5c5 (PI. 6, fig. 3) and possibly K 1 c 1 9  (PI. 6, fig. 6) 
where the fine-ribbed stage is succeeded by a brief stage with 
strengthened constrictions with coarsening collar-ribs that are par­
ticularly strong over the venter, while ribs between collars become 
weak and irregular. Ribs on the adapical end of the phragmocone 
bunch in places (PI. 6, fig. 3) suggesting the presence of tubercles, 
but this impression cannot be confirmed due to imperfect preser­
vation. 

Nowakites talavignesii d 'ORstGNY, 1 850 (PI. 6, fig. 17-19)  is a 
problematic species. Coiling is very evolute, as in N. carezi, but 
the holotype lacks the inner whorls so that early ontogeny cannot 
be compared. The outer whorl of N. la/avignesii shows much more 
irregular ribbing than that of N. carezi. Nowakiles savini (de GRos­
sowRE, 1894 : p. 152, p i .  25, fig. 4; p i .  37, fig. 4) is coarsely ribbed 
throughout ontogeny, with prominent constrictions, is less evolute, 
with fewer bullae per whorl and more numerous non-bullate ribs. 

Occurrence : Santonian carezi and gallicus Subzones in the 
Corbieres. The species is also known from the Coniacian of Roma­
nia, Bulgaria and Armenia. 
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Nowakites talavignesii ( d'ORBIGNY, 1 850) 
PI. 6, fig. 1 5- 1 9; PI. 8, fig. 1 -5, 8- 1 2  

1850. Ammonites talavignesii d 'ORBIGNY (p.  190). 
1894. Sonneratia savini de GRossouvRE (p. 152 (pars). pi. 37, fig. 4 

only). 
1952. Nowakites tallavignesi d'ORe. ; CoLuGNoN (p. 28, 85, pi. 9.  

f ig .  3). 
1 955. Nowakites tallavignesi d 'ORe.; CoLUGNON (p.  30, 78, pi.  9, 

fig. 3). 
1970. Nowakites tallavignesi (d'ORBIGNv); ArABEKIAN & AKOPIAN (p.  30, 

pi. 9. fig. 3). 
1 98 1 .  Nowakites tallavignesi (d 'ORBIGNY, 1850); SzAsz (p.  103, pi.  7, 

fig. 1-3). 
non 1983. Nowakites tal/avignesi (d'ORB IGNv) ; CoLUGNON (p. 193, 

pi. 2,  fig. 8 ( = N. savim)). 

Type : The holotype of Ammonites talavignesii d 'ORBIGNY, 1850 
(p. 190) was refigured by CoLUGNON, ( 1 952 : pi. 9.  fig. 3; 1955 : 
pi. 9, fig. 3). and said to be in the d'ORBIGNv Collection. housed i n  
the Museum National d'Histoire Naturelle. Paris. 1 t  i s  currently hou­
sed in the collections of the Department des Sciences de la Terre. 
Lyon, Cat. no. A 1 695 (PI. 6, fig. 1 7-1 9) . 

Dimensions : 

Holotype 
(from cast) 

0 
59.0 
( 1 00) 

Wb 

26.3 
(44.6) 

Wh 

22.5 
(38. 1 )  

Wb:Wh 

1 . 1 7  

u 
20.3 

(34.4) 

Description : The holotype is a composite mould of the outer 
whorl only, deformed into an ellipse with a maximum preserved 
diameter of 59 mm (measurements taken from a cast). Coiling is 
very evolute, serpenticone, with the broad, deep umbilicus compri­
sing 34.4 o/o of the diameter, the umbilical wall high, flallened, with 
a broadly rounded umbilical shoulder. The whorl section is depres­
sed reniform, with the greatest breadth just outside the umbilical 
shoulder with whorl breadth to height ratio 1 . 17.  There are an 
estimated eight umbilical bullae on the outer whorl. These give rise 
to pairs of ribs, while other primary ribs arise at the umbilical 
shoulder with occasional shorter intercalated ribs to give a total of 
20 feebly sinuous ribs on the last half whorl. They are straight and 
feebly prorsiradiate on the inner flank. strengthening and concave 
on the outer flank, crossing the venter in a feeble convexity. There 
are variably and irregularly developed constrictions. as many as 
four per half whorl, flanked by primary, sometimes bullate ribs, and 
rib spac1ng is irregular, with some very wide interspaces. as 60° 
before the apertural end of the fragment. 

Microconchs (PI. 8, fig. 1 - 1 2) correspond to the missing para­
type of Nowakites savini (de GRossouvRE, 1894 : pi. 37, fig. 4). and 
are up to 45 mm in diameter. The specimen shown as Plate 8, 
figures 8-12 is 42 mm in diameter. Coiling is involute, the umbilicus 
comprising 38.3 o/o of the diameter, relatively shallow, with a low 
wall and narrowly rounded umbilical shoulder. The original whorl 
section cannot be determined because of crushing, but the flanks 
appear to have been broadly rounded, the ventrolateral shoulders 
more narrowly so; the expansion rate is low. An estimated 16 ribs 
arise on the umbilical wall, strengthening into bullae at the umbilical 
shoulder or not. Bullae give rise to one or two ribs, while there are 
additional long intercalated ribs to give a total of more than 40 ribs 
per whorl. The ribs are straight and prorsiradiate on the inner and 
middle flanks, flexing forwards and markedly concave on the outer 
flanks to cross the venter in a broad convexity. The ribs are highly 
irregular in development and strengthen on the outer whorl. The 
stronger ones are associated with broad, deep constrictions. four 
or five per whorl. Strong ribs bear small, sharp ventral tubercles 
on the adapertural part of the phragmocone of the outer whorl, and 
these are present on all but the last part of the body chamber; 
eleven or twelve are present in total. Flank ribs link either singly or 
in pairs at these tubercles. There is a pronounced constriction close 
to the terminal aperture. A second microconch (PI. 8, fig. 1-5) is 
45 mm in diameter, and differs in no significant respects from the 
previous specimen. A third (PI. 8, fig. 6, 7) is referred to N. talavi­
gnesii with some doubt; it shows the beginning of the tuberculate 

stage, beyond which it has suffered massive non-lethal damage 
and shows striking pathological ornament. A further individual 
(PI.  6, fig. 1 5, 1 6) may also belong here; it too shows pathological 
disturbance to the body chamber, resulting in a spurious siphonal 
node. 

Discussion : The linking of tuberculate microconchs to the ma­
croconch holotype of N. talavignesii is based upon the similar shell 
form with very evolute coiling, preponderance of long, bullate or 
non-bullate ribs with additional secondaries. the irregularity of 
ornament and constrictions. 

Lack of inner whorls makes comparison of the holotype of 
Ammonites talavignesii with other Nowakites species difficult. lt was 
not discussed by de GRossouvRE, but is clearly a close ally of both 
Nowakites carezi (de GRossouvRE, 1894), and N. savini (de GRossou. 

VRE, 1 894). The former is characterised by finely ribbed, constricted 
1nner whorls (e.g. the holotype, PI. 9, fig. 2-4); the holotype of 
talavignesii is already coarsely ribbed at a diameter where fine 
ribbing persists in the former (see also PI. 7, fig. 4,  5), while the 
former is ever more evolute, and there are more non-bullate ribs in 
talavignesii than carezi. The types of N. savini have not been traced. 
The holotype is much more involute, with U = 27 o/o of diameter 
versus 34.4 o/o in talavignesii, the ribs concave, with four lo six 
umbilical bullae per half whorl and up to four non-bullate ribs 
separating bullate ones. The inner whorls are not visible in the 
holotype, but new material from the Corbieres suggest coarse 
ribbing extends back onto the early whorls. The holotype of Nowa­
kites talavignesii has, on its outer whorl at least. coiling that is 
closer to that of N. carezi. but ornament closer to that of N. savini. 

CoLUGNON ( 1 983 : pi. 2, fig. 8) referred a coarse-ribbed juvenile 
to N. talavignesii; it is here regarded as a juvenile N. savini. 

Occurrence : None of the specimens from the Corbieres is 
precisely dated; localities are Sougraigne and Soulatge. The spe­
cies is also recorded from the Coniacian of Armenia and Romania. 

Nowakites pailletteanus ( d 'ORB IGNY , 1 84 1 )  
PI .  6, fig. 20, 2 1 ,  24; PI .  7, fig. 1 -3, 6-1 2 ;  PI. 9, fig. 8; 

PI. 1 0, fig. 1 6  

1 84 1 .  Ammonites Pailletteanus d'ORBIGNY (p. 339, p i .  102, fig. 3,  4). 
1850. Ammonites Pailletteanus d'ORe. , 1840; d 'ORBIGNY (p.  212).  
? non 1889. Pachydiscus Pailleteanus d'ORBIGNY; PeRoN (p. 23). 
1894. Sonneratia pailletti d'ORBIGNv; de GRossouvRE (p. 149, pi. 37, 

fig. 2). 
1894. Nowakites lemarchandi de GRossouvRE (p. 173, pi.  22, fig. 5). 
1907. Pachydiscus pailletianus d'ORe.; PERVINOUIERE (p. 1 76). 
1 9 1 3 .  Ammonites pailleteanus d 'ORBIGNv; NowAK (p. 354). 
1922. Nowakites pailleteanus d'ORBIGNv; SPATH (p. 124). 
1922. Nowakites le marchandi de GRossouvRE; SPATH (p. 1 24}. 
1925. Nowakites Pailleteanus d'ORBIGNv; DIENER (p.  1 1 3). 
1952. Nowakites Paillettei d'ORBIGNv; CoLuGNON (p. 28. 85). 
1952. Nowakites le Marchandi de GRossouvRe; CoLUGNON (p. 85). 
1955. Nowakites Paillettei d'ORBIGNv; CoLUGNON (p. 29. 78). 
1955. Nowakites le Marchandi de GRossouvRe; CoLUGNON (p. 78). 
1981 .  Nowakites le marchandi (de GRossouvRE) , 1 894; SzAsz (p. 104, 

fig. 2, 3). 
1 983. Nowakites paillettei (d 'ORBIGNv) : ColliGNON (p. 1 92,  pi. 2, 

fig. 7). 
non 1 983. Nowakites le marchandi (de GROSSOUVRE) ; COLLIGNON 

(p. 1 93. pi .  2. fig. 9 ( = N. savim)). 
1988. Nowakites paillettei (d'ORBIGNv), 1842; THOMEL (p.  33). 

Types : d 'ORBIGNY ( 1 841 : p. 340) recorded this species from a 
number of localities ; "M. Paillelle ingenieur civil des mines et moi 
avons recueilli celle espece, entre Soulage et la Source-Salee, dans 
les Corbieres (Aude), au sein d'un gres compact, que je rapporte 
a l'etage des gres verts superieurs ou craies chloritees. M. Dufre­
noy, l'a trouvee a Saint-Paui-Fenouillet (Aude). Elle est rare et 
toujours encroutee". 
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The catalogue of the d'ORBJGNY collection lists the followmg 
spec1mens 

'7187 T A pa1lletteanus d'ORBIGNv Soul age Aude 2 

7187a id Terc1s Landes 2 

7187b Id Bidart B. Pyrenees 

7187c id Haldem Westphalie 1 '  

All these specimens survive. Those from Soulage (an error for 
Soulatge) are the only specimens that are syntypes, the others 
coming from localities not mentioned by d'ORBIGNv; mdeed, they 
belong to different genera. SoRNAv ( 1 955a) refigured one view of 
each of the two syntypes (PI. 7, fig. 6, 7, 9, 1 0) and designated 
the larger one (PI. 7, fig. 9, 10) lectotype of the species. 

The holotype, by monotypy, of Nowakites temarchandi de GRos­

sowRe, 1 894 (p. 173, pi. 22, fig 5) is no 1 908-36 1n the PeRON 

Collection, now 1n the MNHP Collect1ons, from the 'Calca1res durs 
de la base de l'etage Con1ac1en, Environs de Montferrand (Aude)' 
(PI. 7, fig. 1-3). 

type temarchandi 

D 

64.5 
( 1 00) 

Wb 

- (-) 

Wh 

29.5 
(45.7) 

WbWh U 
18.0 

(27.9) 

Description . The lectotype of N. pailletteanus is a poorly pre­
served 1nternal mould 1n grey micaceous siltstone The paralecto­
type is rather better preserved, with replaced shell present. Co1hng 
is moderately involute. with a small, deep umbilicus, the w1dth of 
wh1ch is exaggerated by compaction in the lectotype. Small, sharp 
umbilical bullae give rise to single ribs or groups of two or three 
ribs. with one or two non-bullate ribs between bullate groups and 
also arising at the umbilical shoulder. There are also occasional 
much shorter ribs inserted around mid-flank. The ribs are much 
narrower than the interspaces. Bullate ribs tend to be stra1ght and 
prors1radiate to m1d-flank, but the non-bullate ribs may be feebly 
flexuous All ribs sweep forwards on the outer flank and ventrolateral 
shoulder. to cross the venter 1n a broad convex1ty. it 1s not poss1ble 
to determine accurately the number of nbs in either of the types 
due to poor preservation. but the lectotype is est1mated to have 
had 60 per whorl Neither show the sutures. 

The holotype of Nowak1tes temarchandi (PI.  7, fig. 1-3) 1s worn 
and deformed 1nto an ellipse: the d1mens1ons are g1ven above 
Coiling appears to have been moderately evolute, the umbilicus 
compris1ng around 28 % of the diameter. and of moderate depth; 
the umbilical shoulder appears to have been qu1te broadly rounded 
The whorls expand slowly, but the ong1nal whorl sect1on cannot be 
determined. although the flanks appear to have been somewhat 
flattened, and the ventrolateral shoulders and venter broadly roun­
ded. There are six to seven bullate pnmary ribs per half whorl, 
giv1ng rise to one or two pnmary nbs with lour to five slightly weaker 
long and short nbs between the bullate ones The ribs are prorsi­
radiate, straight on the inner flank, but flexed forwards and concave 
on outer flank and ventrolateral shoulder and cross the venter in a 
broad convexity. lnterspaces adapical to the bullae are in some 
cases deepened into feeble constrictions. 

DISCUSSIOn : The Coniacian parts of the Marnes a Micraster yield 
generally poorly preserved finely ribbed Nowakites referred to N. 
pailletteanus and · Puzosia · temarchand1 de GRossouvRe ( 1894 : 
p 173) did not even discuss the relationship between the two. 
which he referred to different genera. In his account of 'Sonnerafla 
paillette1 d 'ORBIGNv' he made no reference to the type matenal, which 
he appears not to have exammed. EmphaSIS was given to the 
alternation of flexuous long and short ribs and the absence of 
umb11ical tubercles, while d'ORBIGNv's figure was reproduced Only 
a s1ngle fragment was illustrated (PI. 7, fig. 2), and thiS has a small 
bulla on the last rib. D'ORBIGNY's types (PI. 7, fig. 6, 7, 9, 1 0) are 
very d1fferent from his figure : the ribs are not sinuous. and the 
lectotype shows quite clearly primary ribs with small umbilical 
bullae. such that I am inclined to regard pailletteanus and temar­
chandl as conspecific. Some other specimens referred to the spe-

cies (PI. 7, fig. 8, 1 1 ,  1 2; PI. 10,  fig. 16) show a marked coarsening 
of nbs at large diameters. and may be adult 

Also present in the Con1ac1an of the Corbu}res are crushed, very 
finely ribbed Nowak1tes of pailletteanus type (PI. 9, fig. 5; PI. 1 1 ,  
fig. 4 )  with over 3 0  nbs per half whorl . they are here referred to 
as Nowakites all. pailletteanus. De GRossowRe ( 1 894 : p. 188, pi. 24. 
fig. 4) figured a spec1men of th1s type from the 'Marnes a micras­
ters, Bugarach (Aude)', which he referred to his Pachydiscus Lmderi 
of the 'partie inferieur du Senomen'. The holotype of tinderi is a 
Pachydesmoceras, and of Turoman age. The smaller specimen (de 
GRossouvRe 1894 : pi. 24, f1g. 4) has not been traced (like others in 
the JosEPH JEAN Collection). de GRossouvRE subsequently ( 1 90 1  : p. 
443, footnote 3) realised that th1s specimen d1ffered from true tinderi. 
referred to it as 'P. cf. tinderi' and stated it to be of Santonian age; 
1t 1s here shown to be more likely to be Coniacian. 

Occurrence : Middle Coniacian tndorsatum Zone and Upper 
Coniac1an margae Zone in the Corbieres. The spec1es 1s also known 
from the Coniacian of Roman1a 

Nowakites savini de GROssouvRe, 1 894 
PI. 8, fig. 1 6-23; PI. 9, fig. 1 ,  6, 7; PI. 19, fig. 7; PI. 22, 

fig. 1 ,  2,  4, 5; Fig. 20C 

1 894. Sonnerat1a savmi de GRossouvRe (p 152 (pars). pi.  25. fig. 4; 
non pi. 27. fig 4) 

1922. Nowakites savini GROssouvRe; SPATH (p.  124). 
1925. Nowakites savmi GROSSOUVRE; DIENER (p. t 13). 
1 939. Nowak1tes savini de GRoss.; BASsE (p.  47). 
1952. Nowakifes Savini de GROSSOUVRE; COLLIGNON (p. 29, 85). 
1955. Nowakifes savini de GROSSOUVRE; COLLIGNON (p. 30, 78). 
1 982. Nowakites savini (GRossouvRe. 1894); TzANKov (p. 35, pi. 27, 

fig. 2). 
1983 NowakiteS savinl (de GROSSOUVRE); COLUGNON (p. 192, pi. 2. 

fig. 6). 
1983. Nowakites tallavignesi ( d'ORBIGNv); CoLLIGNON (p. 192 (pars). 

pi. 2, fig. 8). 
1983 Nowakites lemarchandi (de GRossoUVRe ), CoLuGNON (p. 193 

(pars). pi.  2. f 1g. 9). 
? 1 988 Nowakites Savinl thome/i (COI.LIGNON), 1 98 1 ,  THOMEL (p. 34, 

pi. 3. fig. 1-3; pi. 4. fig. 3. pi. 22. fig 1 )  

Types Holotype. by ong1nal des1gnauon. i s  the origmal of de 
GoossouVRe, 1894 (p 152. pi. 25. f1g 4), 1n the ToucAs Collection, 
from the 'Marnes bleues s1tuees au-dessous du banc a Lima mar­
ticensis sur le chem1n de Sougra1gne aux Croutets (Aude)'. The 
paratype (de GROssouvRE, 1894 · pi. 37, f1g. 4) was from the environs 
of Soulatge (Aude). and in the GABELLE Collection Ne1ther specimen 
has been traced; the latter IS here regarded as a microconch 
Nowakites talavignesii. 

Description : Spec1mens in the present collect1on are up to 83 
mm diameter; the best preserved of these is UPST LSI (PI. 9, fig. 6, 
7). Coiling is involute. the umbilicus small. comprising around 26 % 
of the diameter, with a flattened wall and broadly rounded umbilical 
shoulder; it is crushed, and none of the Corbieres specimens retain 
the ongmal whorl sect1on. Eight prom1nent, sharp bullae perch on 
the umbilical shoulder. They give nse to e1ther a pa1r of ribs. or a 
s1ngle rib that bifurcates low on the flank, with up to four long or 
short ribs between bullate ones. The nbs are strong, narrow. straight 
on the 1nner flank and flexed forwards and strongly concave on 
outer flank and ventrolateral shoulder; they cross the venter 1n a 
broad convex1ty. There are penod1c strong �rregularly spaced 
constnct1ons, around three per half whorl Other specimens referred 
to the species may be finer-nbbed (PI. 8, fig. 1 8-23), and have 
constnct1ons that are more (PI. 8, fig. 16, 1 7) or less (PI. 8, fig. 2 1 -
23) prom1nent. 

D1scussion : Nowakites savim most closely resembles the type 
species, N. carezi; differences between the two are d1scussed 
above. 
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Occurrence : Santonian carezi and gal/icus Subzones in the 
Corbieres. TZANKov ( 1982) recorded the species from the Coniacian 
of Bulgaria. 

Nowakites ? aft. katschthaleri 
( IMMEL, KuNGEA & WiEDMANN, 1 982} 

PI. 6,  fig. 4, 5 

1982. Pseudomenuites katschthale'ri IMMEL, KuNGEA & W1EDMANN 
(p. 20, pi. 7, fig. 2-5 (w1th synonymy)). 

Type : Holotype, by original designation is no. 1 98 1 .  I. 108 i n  
the collections of the Bayerische Staatsammlung fur Paliiontologie 
und Historisches Geologie, Munchen, the original of IMMEL et al., 
1 982 (pi. 7, fig. 2), from the Santonian of Brandenberg(rirol, Austria. 

Description : PM K 1 c20 (PI. 6, fig. 4, 5) is crushed and deformed 
1nto an ellipse, the major diameter of which is 36 mm. Coiling is 
very evolute, the umbilicus comprising 32 % of the diameter, shal­
low, with a convex wall. The whorls expand slowly; the original 
whorl section cannot be established. There are six constrictions on 
the outer whorl, ·generally succeeded by a relatively strong and 
variably bullate collar-rib that bears small ventral tubercles. In some 
cases a second rib may link at the tubercles on the collar. 

On the fi rst half of the outer whorl, there are up to two pairs of 
delicate primary ribs between the constrictions and collar-ribs, 
linked at weak ventral tubercles. the tubercles connected across 
the venter by a pair of looped ribs. On the last half whorl ribbing 
between collar-ribs coarsens markedly with up to four ribs of va­
riable strength, generally single, and lacking ventral tubercles, as 
do the last few collar-ribs. 

Discussion : The present spec1men has the looped ribbmg and 
tubercles of Pseudomenuites katschthaleri, but differs in the pre­
sence of well-developed constrictions and collar-ribs. it shares 
looped ribs. collars and constrictions with microconchs assigned 
to Nowakites talavignesii (PI . 8, fig. 1 -12)  but the shell of the present 
species has a low expansion-rate and much more delicate orna­
ment. 

Occurrence · PM Klc 20 IS from the Santonian carezi Subzone 
of the Chemin de La Jouane, Corbieres, Aude. 

Nowakites ? sp.  
PI. 6 ,  f ig .  1 3, 14 

Discussion : PM P1- 16  is crushed, poorly preserved, and 44.5 
mm in diameter. but clearly a further microconch pachydisc1d like 
those ass1gned to Nowakites talavignesi (PI. 8, fig. 1 - 1 2), but with 
ornament on all but the last 60° sector of what appears to be an 
adult shell consisting of pairs of narrow ribs linked at small ventral 
tubercles, in turn linked across the venter by a pair of looped ribs. 
Tubercles are lost on the last part of the shell, although the ribs 
remain associated in pairs. This specimen is significantly older than 
other. well-dated tuberculate pachydiscid microconchs, eo-occur­
ring with Nowakites pailletteanus. 

Occurrence : Upper Coniac1an margae Zone, Col d u  Linas. 

Genus and subgenus Pachydiscus ZmEL, 1 884 
(= Parapachydiscus HvATT, 1 900 : p. 570; 

Joaquinites ANDEAsoN,  1 958 : p. 218 ;  
Pseudomenuites MArsuMoro, 1 955 : p.  1 69) .  

Type species : Ammonites neubergicus HAuEA , 1 858 ( p .  1 2 ,  p i .  2, 
fig. 1-3; pi. 3, fig. 1, 2 ,  by the subsequent designation of de 
GAOSSOUVAE, 1 894 (p. 1 77)). 

Pachydiscus (Pachydiscus) cayeuxi de GRossouvAE, 1894 
PI. 1 1 ,  fig. 9-11  

1894. Pachydiscus cayeuxi de GRossouvAE (p .  191 ,  p i .  36, fig. 3). 
1925. PachydiSCUS cf. cayeuxi GAOSSOUVAE; DIENER (p. 105). 
1938. Parapachydiscus cayeuxi (de GRoss.); CoLLIGNON (p.  33, pi. 4, 

fig. 5). 
? 1952. Pachydiscus cf. cayeuxi de GRossouvRE; CoLLIGNON (p. 69). 
1 952. Pachydiscus cayeuxi (de GAoss.): CoLUGNON (p. 89). 
? 1952. Pachydiscus cf. cayeuxi de GAossouvRE; CoLLIGNON (p. 67). 
1955. Pachydiscus cayeuxi (de GRoss.): CoLUGNON (p. 8 1 ) .  
1983. Pachydiscus cayeuxi d e  GRossouvAE; CoLuGNON (p. 194). 

Type : Holotype, by monotypy, is MNHP R51 867, the original of 
de GRossouvRE ( 1 894 : pi .  36, fig. 3), from the 'Marnes ferrugineuses 
intercalees entre les banes inferieurs de rudistes sur le chemin de 
Sougraigne aux Croutets (Aude). Niveau a Placenticeras syrtale' 
(de GROSSOUVRE, 1894 ; p. 1 92). 

Dimensions : 

Holotype 
MNHP 5 1 867, at 

0 
53.0 
( 1 00) 

Wb 
28.5 

(53.8) 

Wh 
25.5 

(48. 1 )  

Wb:Wh 

1 . 1  

u 
13.0 

(24.5) 

Description : The holotype is the only specimen known from the 
Corbieres. it seems to be a small adult, well-preserved and unde­
formed to a diameter of 53 mm; the maximum preserved diameter 
is 78.5 mm. Coiling is involute, with 73 % of the previous whorl 
covered, the umbilicus small, deep, with broadly rounded umbilical 
wall and shoulder. The whorl section is depressed reniform with 
broadly rounded flanks and a whorl breadth-to-height ratio of 1 . 1 ;  
the ventrolateral shoulders and venter are broadly and evenly roun­
ded. At a diameter of 50 mm there are eight to nine umbilical bullae 
per whorl, initially subspinose, but weakening markedly as size 
increases. They give rise to one or two narrow, weak, distant ribs 
that are straight and prorsiradiate on the flanks and sweep forwards 
over the ventrolateral shoulders. strengthen slightly and cross the 
venter in a feeble convexity. There are one or two long or short 
narrow, intercalated ribs that strengthen across the flanks to match 
and parallel the primary ribs on ventrolateral shoulders and venter. 
Beyond 50 mm diameter the ribs crowd markedly, are closely 
spaced, narrow, prorsiradiate, feebly concave across the flanks, 
flexed forwards across the ventrolateral shoulder and broadly 
convex across the venter. Bullate primaries are separated by up to 
five predominantly long, secondary ribs at the adapical end of the 
body-chamber, the number decreasing as size increases. In middle 
growth there is a marked tendency for nbs to show variable spa­
cing, closely spaced pairs being associated with shallow, widely 
spaced constrictions. This feature is not shown below a diameter 
of 50 mm, and is ill defined on the body-chamber. 

Discussion : The curious pairing of ribs in middle growth and 
associated constrictions, plus very fine ribbing at ( ?) maturity serve 
to distinguish this species from Eupachydiscus isculensis juveniles 
(e.g. PI. 1 1 ,  fig. 1 -3). Sparsely ribbed, early growth stages and 
constrictions distinguish it from P. (P.) jeani de GAossouvRE , 1 894 
(p. 187, pi. 26, fig. 1 ) ,  (see below and PI. 12 ,  fig. 1 -6). 

Occurrence : As for type; also recorded from the presumed 
Santonian of Ankomaka, Madagascar. 

Pachydiscus ( Pachydiscus) jeani de GRossouvRE, 1 894 
PI. 1 2, f ig .  1 -6 

1894. PachydiSCUS jeani de GROSSOUVRE (p. 187, pi. 26, fig. 5). 
1922. Eupachydiscus jeani (GRossouvRE); SPATH (p. 124). 
1925. Eupachydiscus jeani GRossouvRE; D IENER (p. 1 1 1  ) .  
1952. EupachydiSCUS jeani GROSSOUVRE; COLLIGNON (p.  56). 
1955. Eupachydiscus jeani GRossouvRE; CoLUGNON (p. 56). 
1 983. EupachydiSCUS jeani GROSSOUVRE; COLUGNON (p. 79). 

Type : The holotype, by monotypy, is the original of de GRossou­
VRE, 1894 (p. 187, pi. 26, fig. 6), in the collection of Joseph Jean, 
and from 'des marnes ferrugineuses a Placenticeras syrtale des 
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environs de Sougraignes. intercalees entre les banes inferieurs de 
rudistes'. We have been unable to trace this specimen. 

Dimensions : 0 
104.0 
( 1 00) 

Wb 
42.0 

(40.8) 

Wh 
48.5 

(46.6) 

Wb:Wh 

0.86 

u 
18 .7 

( 18.0) 
SP, 
ex ToucAs Coli .  

Description : We have seen two specimens (SP unregistered, ex 
ToucAs Collection). The smaller (PI. 12,  fig. 1 -3) is labelled 'Moulin 
Tiffou' and is 104 mm d iameter, wholly septate, slightly distorted, 
with traces of aragonitic shell preserved. Coiling is relatively invo­
lute, with 74 % of the previous whorl covered, the umbilicus compri­
sing 1 8 % of the diameter. quite deep, with a flattened wall and 
rounded shoulder. The original whorl section has been modified by 
crushing but appears to have been compressed, with a whorl 
breadth-to-height ratio of 0.9, the inner flanks feebly inflated, the 
outer flanks flattened and convergent, the ventrolateral shoulders 
and venter broadly and evenly rounded. To a diameter of 70 mm 
ornament is of distant, feebly bullate primary ribs, five per half 
whorl, that give rise to from one to three delicate, narrow ribs, with 
additional long and short ribs intercalated to give a total of 36-38 
ribs per half whorl. The ribs are straight on the inner to mid flank, 
but flex forward and are feebly concave and strengthened on the 
outermost flank and ventolateral shoulder, to pass across the venter 
in a very feeble convexity. Beyond 70 mm the ornament changes 
markedly, to coarse, widely separated primary and secondary ribs 
in approximately equal numbers. On the first half whorl exposed, 
occasional ventrolateral and ventral ribs are strengthened into col­
lars to feeble constrictions, approximately four per half whorl, and 
conspicuous only on outer flanks and venter. 

The second ToucAs specimen, labelled 'Sougraigne' is a crushed 
adult 145 mm in diameter (PI. 1 2, fig. 4-6), and has 120° approxi­
mately of body chamber preserved, with 1 0  coarse, bullate primary 
ribs, concave on the umbilical shoulder, and prorsiradiate and 
concave across the flanks, where occasional short, intercalated ribs 
are developed. 

Discussion : The very finely and closely ribbed inner whorls, with 
feeble constrictions, are reminiscent of Nowakites, the outer whorl 
and body chamber like those of Pachydiscus (Pachydiscus), a 
combination distinguishing the species from others known from the 
Corbieres. The illustrated specimens and a third individual (SP, ex 
ToucAs Collection, unregistered} show the same ontogenetic 
changes as the holotype, but a marked concavity of innermost flank 
ornament. 

Occurrence : Upper Santonian paraplanum Subzone of the Cor­
bieres. 

Genus Eupachydiscus SPATH, 1922 
( = Mesopachydiscus Y ABE & SH1M1zu, 1 926 : p. 1 72) 

Type species : Ammonites isculensis ReorENBACHER, 1 873 (p. 122, 
pi. 29, fig. 1 ,  by original designation by SPATH, 1922 (p. 124)). 

Discussion : The type species of Eupachydiscus is based on a 
macroconch. IMMEL et al. ( 1 982) have recently described, as Pseu­
domenuites katschthaleri (p.  20. pi .  7, fig. 2-5), a small bitubercu­
late form that may be the microconch of the type species. 
Pseudomenuites MATSUMOTO, 1 955 (p. 169) has Pachydiscus ambi­
guus de GRossouvRE, 1 894 as type species; this is a m icroconch 
Pachydiscus (Pachydiscus) (KENNEDY, 1 986a). 

Eupachydiscus isculensis (ReorENBACHEA, 1873) 
PI. 9 ,  fig. 9,  1 0; PI. 10, fig. 12; PI. 1 1 ,  f ig. 1 -3, 5-8; 

Fig. 1 8, 1 9  

1873. Ammonites isculensis ReorENBACHER (p.  1 22, pi. 29, fig. 1 } .  
1894. PachydiSCUS iscu/ensis REDTENBACHER S p . ;  de GROSSOUVRE 

(p. 185, p i .  22, fig. 2; pi. 26, fig. 1 ;  pi. 37, fig. 1 ) .  

? 1898. PachydiSCUS iSCU/ensiS REDTENBACHEA Sp.; MAAIANI (p. 55; 
text-fig. on p. 56). 

1906. PachydiSCUS iscu/ensis REDTENBACHEA; MuLLER & WOLLEMANN 
(p. 9, pi .  7, fig. 1 ,  2; text-fig. 1 ,  2). 

1922. Eupachydiscus isculensis (REDTENBACHEA); SPATH (p. 124}. 
1925. Eupachydiscus isculensis (REoTENBACHEA); DIENER (p.  1 1 0}. 
1 93 1 .  Pachydiscus isculensis (REDTENBACHEA); BAsse (p.  34). 
1932. Pachydiscus isculensis (REDTENBACHER); CoLuGNON (p.  5 1 ,  pi. 3,  

f ig .  4; text-fig. 5). 
1935. Pachydiscus isculensis (REDTENBACHER); BRINKMANN (p. 4}. 

? 1938. Eupachydiscus isculensis (REDTENBACHER); DIETRICH (p.  228, 
ff). 

? 1 938. EupachydiSCUS iscu/ensis (REDTENBACHER); COLLIGNON (p. 27). 
1950. Eupachydiscus isculensis (ReorENBACHER); HouRco (p. 72, 78). 
1952. Eupachydiscus isculensis Rem.: CowGNON (p. 3 1 ,  pi. 4, pi. 6, 

fig. 1 ) .  
1955. Eupachydiscus isculensis Rmr.; CowGNON (p. 32, pi. 4,  fig. 1 ;  

pi. 6, fig. 1 ;  text-fig. 4). 
1 957. Eupachydiscus isculensis (REDTENBACHER); WRIGHT (p. 380. 

fig. 495, 2). 
1 96 1 .  Eupachydiscus isculensis (REDTENBACHER); GERTH (p. 124, 

pi. 24, fig. 7). 
1966. Eupachydiscus isculensis (REDTENBACHER); CoLLIGNON (? p. 36, 

pi. 470, fig. 1918; ? pi. 471 ,  fig. 1 9 1 8: p. 90, pi. 492, fig. 1977). 
1 979. Eupachydiscus isculensis (REDTENBACHER); W1EDMANN in HERM et 

al. (p. 49, pi.  8A). 
1979. Eupachydiscus isculensis (REDTENBACHER); SuMMESBERGER 

(p. 136, pi. 7, fig. 30, 3 1 :  pi. 8, fig. 32; text-fig. 20, 2 1 ,  22). 
1982. Eupachydiscus isculensis (REDTENBACHER): MARTINEZ (p.  83, 

pi. 7, fig. 3). 
1982. Eupachydiscus isculensis (REDTENBACHER); TZANKov (p. 39, 

pi. 1 7, fig. 3; pi .  18, fig. 2, 3). 
? 1982. Pseudomenuites katschhaleri IMMEL et al. (p. 20, fig. 2-5 

(with synonymy)). 
1982. Eupachydiscus isculensis (REDTENBACHER, 1873); IMMEL et al. 

(p. 22, pi.  7, fig. 8-1 1 ;  pi .  8, fig. 1 -4}. 
1 983. Eupachydiscus isculensis (Rear.): CoLUGNON (p. 194}. 
1986. Eupachydiscus isculensis (REDTENBACHER, 1873); KENNEDv (p. 5, 

pi. 2, fig. 5, 6; pi. 10, fig. 13, 14; text-fig. 19). 
1988. Eupachydiscus isculensis (REDTENBACHEA), 1873: THoMEL (p.  38, 

pi. 4, figs. 1 ,  2). 
1992. Eupachydiscus isculensis (REDTENBACHEA, 1873); SANTAMAAIA 

lABALA (p.  222, pi. 1 ,  fig. 5). 

Holotype : By monotypy, an unregistered specimen in the Obe­
r6sterreichisches Landesmuseum, Austria, from the Santonian 
Gosau Beds between lschl and Kohlbuch, Austria, the original of 
ReorENBACHER, 1873 (pi .  29, fig. 1 )  reillustrated here as Figure 18. 

Dimensions : 0 Wb 

MNHP R51862 
54.2 - H  ( 1 00) 

FSL 1 4 1 1 5  
106.5 55.5 
( 1 00) (52.1}  

Wh 
23.8 

(43.9) 

49.5 
(46.5) 

Wb:Wh 

1 . 1 2  

u 
13.0 

(24.0} 

24.3 
(22.8) 

Description : The smallest of the well-preserved Corbieres spe­
cimens is MNHP R51862, the original of de GRossouvRE, 1894 (pi. 
57, fig. 1 }  (PI. 1 1 ,  fig. 1 -3). Coiling is moderately involute, with a 
deep umbilicus comprising 24 % of the diameter. The umbilical wall 
and shoulder are markedly convex; the whorl section is depressed 
and reniform. Nine variably developed umbilical bullae give rise to 
one or, rarely, two primary ribs, with up to three primary ribs without 
bullae between bullate ones. Additional ribs arise low on the flank 
to give a total of 36 ribs visible on the outer whorl (equivalent to 
an estimated total of 40 per whorl}, of which around 21 extend or 
almost extend to the umbilical shoulder. The ribs are rectiradiate 
and feebly concave across the flanks, projecting forwards over the 
ventrolateral shoulder and crossing the venter in a broad convexity. 
The ribs are narrow, rather sharp, and separated by very wide 
interspaces. 

FSL 141 1 5  (ex EMP 1 .40. 1 }  continues the ontogeny to 105 mm 
diameter, and is the original of  de GRossouvRE, 1894 (pi .  26, fig. 1 ) .  
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FIGURE 1 8  

Eupachydiscus isculensis (ReorENBACHER, 1873). 
The holotype, an unregistered specimen in the OberOsterreichs Landesmuseum, Austria, from the Santonian Gosau Beds between lschl 

and Kohlbuch, Austria, the original of ReoreNBACHER, 1873 (pi. 27, fig. 1 ) .  Reduced x 0.75. 

The label reads : 'couches marneuses intercah�es entre les banes 
inferieurs a Rudistes du chemin de Sougraigne aux Croutets'. The 
specimen is an internal mould, septate to 91 mm diameter. Coiling 
is involute. the deep umbilicus comprising 22.8 % of the diameter. 
the whorl section depressed reniform with the greatest breadth low 
on the flanks and a whorl breadth-to-height ratio of 1 . 12. Ornament 
on the first half of the outer whorl is much as in the juvenile 
described above, but on the last hall whorl, nbbing coarsens 
markedly and consists of sharp. narrow, distant, alternately long 
and short ribs (Fig. 19). This trend conlinues in PM A8-8, a body­
chamber fragment with a maximum preserved diameter of 140 mm 
and 1 4  alternately long and short ribs on the last half whorl. This 
specimen and others from the Corbieres have fewer ribs than the 
holotype; yet others have a comparable rib density. The holotype 
itself (Fig. 18) is a magnificent adult specimen with just over hall 
a whorl of body-chamber, retaining extensive traces of the original 
aragonitic shell. lt is somewhat crushed, and deformed into an 
ellipse with major dimension of 190 mm. Coiling is moderately 
involute, with approximately 70 % of the previous whorl covered. 
The umbilicus is deep and narrow (approximately 20-25 % of the 
diameter). with a high, outward-inclined wall. The whorl section 

appears to have originally been depressed, with an abruptly roun­
ded umbilical shoulder, rounded, convergent flanks and rounded 
venter, the greatest breadth being at the umbilical shoulder. 

At the smallest diameters visible, about 1 2  strong ribs arise on 
the umbilical wall, and develop into strong bullae at the umbilical 
shoulder, which in turn give rise to coarse, prorsiradiate primary 
ribs. On the outer whorl, there are 1 7  primary ribs which arise on 
the umbilical wall, and develop into strong bullae at the umbilical 
shoulder. which in turn give rise to coarse, prorsiradiate primary 
flank ribs. On the outer whorl, there are 1 7  primary ribs which arise 
at the umbilical seam and pass back across the umbilical wall, 
strengthening as they do so, and developing into massive umbilical 
bullae on the umbilical shoulder. At the beginning of the outer whorl, 
strong ribs arise in groups of two or three from these bullae, but 
as size increases, the ribs become single, strong and prorsiradiate, 
straight on the inner flank but concave across the middle and outer 
flank, whence they sweep across the venter. Secondary ribs inter­
calate at various positions on the flank, with generally one or two 
between the pairs of primary ribs, so that there is a total of 42-43 
ribs on the outer whorl. At the aperture, the ribs decline markedly 
after a final strong bullate primary. 
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FIGURE 1 9  

Eupachydiscus isculensis (REDTENBACHER, 1873). 
FSL 1 4 1 15 ,  ex EMP Collections, the original of de GROssouvRE, 1894 (pi. 26, fig. 1) from the 'couches marneuses intercah3es entre les 

banes inferieurs a rudistes du chemin de Sougraigne aux Croutets (Aude)'. 

DiSCUSSiOn : SUMMESBERGER ( 1 979) and I MM EL et a/. ( 1 982) recently 
described a series of well-preserved specimens of Eupachydiscus 
isculensis from the Santonian of the Gosau Group, Austria. The 
latter figure, as Pseudomenuites katschthaleri IMMEL, KuNGER & WIED· 
MANN, 1982 (p. 20, pi. 7, fig. 2-5) a small form which has early 
whorls like those of isculensis but with ventral tubercles on the 
body-chamber linking pairs of flank ribs which thus loop between 
these and the umbilical bullae. Bituberculate pachydiscids are in 
some cases demonstrably microconchs, and I take this to be the 
case with katschthaleri vs. iscu/ensis. 

Eupachydiscus grossouvrei (KossMAT, 1 898) (p. 1 0 1  ( 1 66)) = 
Ammonites Ootacodensis SrouczKA, 1865 (p. 109. pi. 57). is a Mid­
dle Campanian species, easily distinguished by its much more 
delicate ornament with more numerous intercalatories. as is E. 
pseudogrossouvrei CowGNON, 1 952 (p. 42, pi. 8, fig. 1 ,  2; 1955, p. 42, 
pi. 8, fig. 1 ,  2) from the Middle Campanian of Madagascar. E. 
haradai (J1MBO, 1894) (p. 29. pi. 2, fig. 2; see UsHER, 1952 : p. 73, 
pi. 1 2, fig. 2-4; pi. 13. fig. 1-3; pi. 3 1 ,  fig. 6) is densely ribbed with 
weak bullae. Pachydiscus (Pachydiscus) jeani (de GRossouvRE, 1 894) 
(p. 187, pi. 26, fig. 5), from the Santonian of Aude, France (see 
above), is a curious species : the inner whorl bears fine, dense, 
crowded straight ribs without bullae, and the ribs coarsen abruptly 
on the later parts of the outer whorl, but without the prominent 
bullae of E. isculensis. In Pachydiscus launayi de Grossouvre, 1894, 
a Campanian species referred to Eupachydiscus by some authors, 
ribbing is finer. denser, and without bullae. E. sayni (de GRossouvRE, 
1894) (p. 1 8 1 ,  pi .  29, fig. 2) may be similarly distinguished. Other 
species, listed by CowGNON ( 1 952 : p. 86; 1955 : p. 79) may also 
be easily separated from the present form. 

Occurrence : E. isculensis ranges from Middle Santonian to 
Lower Campanian. In the Corbieres it occurs in the gallicus and 
paraplanum Subzones. lt is also known from Assise P' in northern 
Aquitaine. it is known from the Santonian of Germany, northern 
Spain, Austria, Romania, and Zululand (South Africa), and the 
Santonian and Campanian of Madagascar. 

Unassigned pachydiscid microconch 
PI. 6,  fig. 9, 1 0, 22, 23 

Discussion : OUM KZ 20714 is  a small, distorted pachydiscid 
microconch with diameter of 24.5 mm. Coiling appears to have 
been involute. The whorls are massive, with a possibly depressed 
reniform whorl section. Ornament is of delicate prorsiradiate lirae 
and striae, with at least one pair of delicate ventral tubercles. lt is 
impossible to link this specimen with any larger macroconch des­
cribed from the Corbieres. nor determine whether it is adult or 
juvenile. 

Occurrence : Moulin d'Amont, east of Sougraigne. Upper Gonia­
Clan or Lower Santonian. 

Genus Hoepenites CowGNON, 1952 

Type species : Pachydiscus patagonicus PAuLCKE, 1907 (p. 232, 
pi. 19 ,  fig. 1 .  by original designation by CoLuGNON, 1952 : p. 9). 
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Hoepenites cf. antecursor (VAN HoEPEN, 1 92 1 ) 
PI. 1 9, fig. 8, 9 

compare : 
1921 .  Pachydiscus antecursor VAN HoEPEN (p. 24, pi .  5, fig. 1 ,  2; 

text-fig. 1 3). 

Dimensions : 

SP unregistered 

0 
66.5 
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Description : Unregistered specimens in the Sorbonne Collec­
tions (ex ToucAs Collection) are up to 66.5 mm in diameter. Coiling 
is fairly evolute, the whorls slowly expanding, the shell serpenticone, 
with a whorl breadth-to-height ratio of 1 .06. The umbilicus comprises 
18.3 o/o of the diameter, and is of moderate depth, with a broadly 
rounded umbilical wall and more narrowly rounded umbilical shoul­
der. There were an estimated 22 ribs on the last half whorl; long 
narrow primaries. lacking bullae, and long and short intercalated 
ribs. All ribs are weak and narrow and separated by wide inter­
spaces. They are straight and prorsiradiate on the inner and middle 
flank, and project slightly forwards over the ventrolateral shoulder. 
strengthen and cross the venter in a broad convexity. A faint groove 
marks the line of the siphuncle. 

Discussion : Coiling and whorl proportions recall Hoepenites 
described from South Africa by VAN HoEPEN { 1 92 1 )  and SPATH ( 1 922), 
although the ribs of these species are a little more flexuous. 

Occurrence : Santonian. Sougraigne. 

Juvenile pachydiscids 
PI. 1 0 ,  fig. 1 -6,  9- 1 1  

Discussion : The pyritic faunas from the Santonian of the Cor­
bleres y1eld a small number of juvenile pachydiscids up to 1 3  mm 
in diameter. that we are unable to relate to taxa occurring as larger 
individuals in the same sequence. At least two forms are present. 
One (PI. 1 0, fig. 1-6) has a depressed, reniform whorl section and 
is smooth, but for four strong, sinuous prorsiradiate constrictions 
per whorl. with incipient collar-ribs. The second (PI. 1 0, fig. 9-1 1 )  
has five strong, straight, prorsiradiate constrictions per whorl and 
five to SIX small, sharp umbilical bullae. lt resembles to a degree 
'Lewesiceras' boulei (CoLuGNON, 1 93 1 )  (p. 17 ,  pi. 3 fig. 1-4; p. 53, 
pi. 7, fig. 6) 

Occurrence : Lower Santonian carezi Subzone, Les Clemencis. 
Corbieres. 

Family Muniericeratidae WRIGHT, 1 952 

Genus Muniericeras de GRossouvRE, 1894 
( = Praemuniericeras CoLuGNON, 1 966 (p. 13) ;  

Morrisites VAN HoEPEN, 1 968 (p 1 85)). 

Type species : Muniericeras lapparenti de GRossouvRE, 1894 
(p. 158, pi. 29, fig. 1 ,  5; pi. 35, fig. 3) by original designation by 
de GROSSOUVRE, 1 894 (p. 157). 

Muniericeras lapparenti de GRossouvRE, 1894 
PI.  1 3, fig. 1 1 ,  1 2, 1 5; PI. 1 5, fig . 20 

1894. Muniericeras /apparenti de GRossouvRE (p. 198, pi. 29. fig. 1 ,  
5; pi .  35, fig. 3). 

1 925. Muniericeras /apparenti de GROSSOUVRE; DIENER (p. 154). 
1 938. MuniericeraS /apparent/ de GROSSOUVRE; ROMAN (p. 458, pi. 46, 

fig. 437, 437a). 
1957. Muniericeras lapparenti de GRossouvRE; WRIGHT (p. L 38 1 ,  

fig. 498, 1 ). 
1 983. Muniericeras lapparenti de GROssouvRE; CoLUGNON (p. 1 96). 

Types : Holotype by original designation, is the original of de 
GROSSOUVRE, 1 894 {pi. 29 fig. 1 )  (PI. 13,  fig. 1 1 ,  12), a specimen in 
the MNHP Collections, from the 'couches senoniennes inferieures 
des environs de Bugarach (Aude)'. There are two paratypes. The 
original of de GRossouvRE, 1894 {pi .  29, f ig. 5), is no M949 in the 
Collections of the Ecole des Mines, Paris, now housed in the 
Universite Claude-Bernard, Lyon (PI .  13,  fig. 1 5), from the 'Calcaires 
a micrasters, cOte droit du chemin de Rennes-les-Bains a Mont­
ferrand (Aude)'. The second paratype (de GRossouvRE, 1 894) {pi. 35, 
fig. 3) has not been traced. 

Dimensions : 

Holotype 

0 
64.0 
( 1 00) 

Wb 

14.8 
(23. 1 )  

Wh 

25.5 
(39.8) 

Wb:Wh 

0.58 

u 
16.5 

(25.8) 

Description : The holotype (PI. 1 3, fig. 1 1 ,  1 2) is 64 mm in 
diameter. Coiling is moderately i nvolute, the umbilicus comprising 
around 25.8 o/o of the diameter, shallow, with a low, rounded wall. 
The whorl section is compressed (whorl breadth-to-height ratio 
0.58), with feebly convex inner, and convergent outer flanks and 
an acute venter. Five strong umbilical bullae give rise to groups of 
two or three ribs. with one or two non-bullate primaries between. 
The ribs are strong, prorsiradiate, crowded, falcoid, strengthened 
on the outer flank and sweeping forwards across the ventrolateral 
shoulders to produce a coarsely serrate venter. There are 20 ribs 
approximately on the last half whorl. The surviving paratype (PI. 13,  
fig. 15) has a maximum preserved diameter of  65 mm. There are 
an estimated seven coarse umbilical bullae on the outer whorl giving 
rise to groups of two or three ribs, with one or two non-bullate 
primary ribs between, and occasional ribs branching to give a total 
of 1 7  ribs on the last half whorl. 

Discussion : Specimens in the present collections include indi­
viduals that match closely with the holotype (e.g. PI. 1 6, fig. 4, 5} 
as well as those that are much more coarsely ribbed and tubercu­
late, like the paratype (e.g. PI. 1 6, fig. 6, 7). An adult of the feebly 
ribbed variant is shown as Plate 1 5, figure 20, where umbilical 
bullae weaken and disappear on the body-chamber. 

Even the most coarsely ornamented individuals referred to M 
lapparenti have more numerous and persistent ribs than Munierice­
ras bilottei (COLLIGNON, 1983), described below. 

Occurrence : Santonian carezi and ga//icus Subzones. Known 
only from the Corbieres. 

Muniericeras bilottei (CoLuGNON, 1 983) 

PI. 1 3, fig. 2, 4 ,  1 0; PI.  1 4, fig. 2, 3, 10, 1 1 ;  PI. 1 7, fig. 1 

1983. Praemuniericeras bilottei CoLuGNON (p. 195, pi .  3, fig. 2-4 ). 

Type : Holotype, by original designation, is UPST 816, the ori­
ginal of CoLLIGNON, 1 983 (pi .  3, f ig. 2) (PI. 13,  fig. 2) from the Middle 
Santonian Marnes Bleues de Sougraigne gallicus Subzone, 'route 
de Sougraigne aux Croutets'. 

Description : CowGNON based this species on the holotype (PI. 
1 3, fig. 2) and two small crushed individuals ( 1 983 : pi .  3, fig. 3, 
4} (PI. 1 3, fig. 4, 10) .  We now have more than 30 specimens. 
preserved up to diameters of 100 mm; all are crushed to varying 
degrees. Coiling of phragmocones is moderately involute, the umbi­
licus comprising around 25 o/o of the diameter, with a low, flattened 
wall and narrowly rounded umbilical shoulder. The whorl section 
was compressed. with feebly convex inner flanks, flattened. conver­
gent outer flanks and an acutely fastigiate venter. Ornament is 
variable but generally weak to moderate in strength. Small umbilical 
bullae, ten to 16 per whorl, perch on the umbilical shoulder and 
give rise to one or two low, broad, weak, straight prorsiradiate ribs 
that flex back across the mid-flank and are markedly concave on 
the outer flank, where they terminate in well developed small ventral 
clavi. A sharp siphonal keel is strengthened into high, sharp sipho­
nal clavi, displaced adaperturally of the ventral clavi. Ribbing wea­
kens markedly on the body chamber and the last half whorl of adult 
specimens, ribs and tubercles efface and ornament is dominated 
by falcoid growth lines and striae, the ventral keel sharp and entire. 
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fiGURE 20 

A, B. Pseudobarroisiceras rennennse (de GRossouvRE, 1 894). PM 2028, Middle Coniacian tridorsatum Zone. Les Pastressis. C. Nowakites 
savini (de GRossouvRE, 1 894). UPST 17 ,  Middle Santonian ga/licus Subzone, Sougraigne. D.  Pseudoschloenbachia (Pseudoschloenbachia) 

casterasi CoLLIGNON, 1983, PM 85-17, Middle Santonian gallicus Subzone, Ravin de la Coume. E, Paratexanites zeifferi 
(de GRossouvRE, 1 894). Coniacian tridorsatum Zone, Soulatge. All figures are x 1 .  

Discussion : Muniericeras bilottei is easily distinguished from 
other species known from the Corbieres by its very weak ornament. 
delicate rather than coarse ribs and tubercles, and loss of ornament 
at maturity with a siphonal keel that is sharp and entire, rather than 
serrate. Muniericeras gosauicum (HAuER, 1 858 : p. 13, pi. 2, fig. 7-9; 
GERTH, 1961 : p. 127, pi.  24, fig. 3) is a close ally. but appears to 
have weak tubercles combined with strong ribs. Its relationship to 
M. bilottei remains uncertain in the absence of adequate illustration 
and description of topotype material of the Austrian species. 

Occurrence : Middle Santonian ga//icus Subzone of the Cor­
bieres. 

Genus Texasia REESIOE, 1 932 
(= Lehmaniceras CoLUGNON, 1966 (p. 50)) 

Type species : Ammonites dentato-carinatus RoEMER , 1852 
(p. 33. pi. 1 .  fig. 2), by the subsequent designation of WRIGHT, 1957 
(p. L. 432). 

Texasia rivierae (CoLuGNoN, 1 983) 
PI. 13,  fig. 1 ,  5, 6, 9, 1 3, 14;  PI. 18,  fig. 1 3, 1 4  

1983. Praemuniericeras boriesi COLuGNON (p. 195, pi.  3, fig. 1 ). 
1983. Lehmaniceras rivierae COLLIGNON (p. 197, pi.  3. fig. 7). 

Name of the species : I regard Praemuniericeras boriesi CoLU­
GNON, 1 983. and Lehmaniceras riverae CoLUGNON, 1 983, as conspe­
cific. and select rivierae as the name of the species. 

Type : Holotype, by original ,designation is UPST R02, the ori­
ginal of CoLuGNON, 1983 (pi. 3. fig. 7). from the Lower Santonian 
carezi Subzone, Marnes a Micraster of Claparayde, pont sur la Sals 
(PI. 13,  fig. 13, 14). 

Description : We have more than 30 specimens, all composite 
moulds. and crushed to varying degrees, ranging up to 105 mm 
diameter. Coiling fairly evolute. umbilicus comprising around 25 % 
of diameter, of moderate depth with a flattened wall and broadly 
rounded umbilical shoulder. On the phragmocone eight to ten 
coarse umbilical bullae perch on the umbilical shoulder and give 
rise to pairs of coarse straight ribs, the adapical one recti- to feebly 
rursiradiate and weakly connected to the bulla, the adapertural one 
markedly prorsiradiate. All ribs bear coarse ventral clavi, connected 
by a feeble broad effaced r ib to strong, high, adaperturally displa­
ced siphonal clavi. Ribs decline but tubercles persist as size 
increases; the adapertural half of adult body-chambers show a 
rapid effacement of umbilical and ventrolateral tubercles, marked 
weakening of the siphonal row and development of crowded 
flexuous ribs. most obvious on the outer flank and ventrolateral 
shoulder (PI. 13, fig. 5, 6). 

Discussion : The type specimens of 'Lehmaniceras' rivierae 
(PI. 13, fig. 13, 14) and 'Praemuniericeras '  boriesi (PI. 13, fig. 5, 6) 
are at first sight very different, but the early ornament of the latter 
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differs in no significant respects from that of the former, and the 
distinctive adapertural body chamber ornament of boriesi is asso­
ciated with maturity, and can be matched in the new collections 
from the Corbieres, where such adults eo-occur with much larger 
individuals like the holotype. 

Occurrence : Lower Santonian carezi Subzone of the Corbieres. 

Genus and subgenus Pseudoschloenbachia SPATH, 1 921 

Type species : Ammonites umbulazi BAILY , 1855 (p.  456, pi .  1 1 ,  
fig. 4) by original designation by SPATH, 1 921 (p. 236). 

Pseudoschloenbachia ( Pseudosch/oenbachia) inconstans 
(de GRossowRE, 1 894) 

PI. 1 4, fig. 7, 8, 12,  1 3 ;  PI. 1 5, fig. 1 -6, 1 3- 1 6 ;  
PI .  1 6 ,  fig. 3,  8,  9 

1894. Muniericeras inconstans de GRossouvRE (p. 159, pi. 35, 
fig. 4 ,  5). 

1925. Muniericeras inconstans GRossouvRE; D1ENER (p.  154). 
1983. Pseudoschloenbachia inconstans (de GRossouvRE); CoLUGNON 

(p. 197, pi. 4, fig. 1-4, non 5). 

Types : Lectotype here designated, is MNHP R5909, the original 
of de GRossowRE, 1894 (pi. 35, fig. 5) from the 'Calcaires marneux 
a la base des couches a micrasters, Rav1n de Montferrand (Aude)' 
(PI. 1 5, fig. 1 4, 1 5); paratype MNHP R5261 0 is from the same 
horizon and locality, and is lhe original of de GRossouvRE, 1894 
(pi. 35, fig. 4) (PI. 1 5, fig. 16).  

Description : We have more than 60 specimens, most of them 
crushed to varying degrees, and up to 63 mm in diameter. Coiling 
is 1nvolute, the umbilicus small, comprising around 1 8-20 % of the 
diameter, very shallow, with a low wall and very narrowly rounded 
umbilical shoulder. The whorl section is very compressed, lanceo­
late, with 1nner flanks flattened to feebly concave, outer flanks and 
ventrolateral region convex and venter acute with a sharp, entire 
siphonal keel. Ornament is variable between Individuals. The lec­
totype (PI. 1 5, fig. 1 4, 15) is 25.5 mm in diameter with ornament 
only partially preserved, but consisting of prorsiradiate straight ribs 
that arise either singly or in pairs from the umbilical shoulder, flex 
back across the mid-flank and are markedly concave on the outer 
flank and ventrolateral shoulder, where they may increase by bran­
ching or intercalation. The paralectotype (PI. 1 6, fig. 6) is 32 mm 
in d1ameter, and has much weaker, near-effaced inner-flank orna­
ment, with a markedly falcate course. Other individuals may show 
a near-smooth, feebly concave inner-flank zone (PI. 15,  fig. 3; PI. 
16, fig. 3, 9); yet others develop incipient bullae (PI. 1 6, fig. 8). 
Adult body chambers (PI. 14, fig. 12, 1 3; PI. 1 5, fig. 1 3) show a 
progressive decline in ribs and their replacement by delicate crow­
ded growth lines and striae. Well-preserved complete juveniles have 
up to 50 fine ribs per whorl {PI. 16,  fig. 3). 

D1scussion : This rather variable species is superficially similar 
to a number of other muniericeratids and collignoniceratids in the 
Corbieres faunas but can be recognized on the basis of the ab­
sence or only incipient development of umbilical bullae, concave, 
feebly to unornamented inner-flank zone in many specimens, mar­
kedly falcate branching and intercalated ribs, lack of ventrolateral 
tuberculation and sharp, entire siphonal keel. One of the specimens 
referred to the spec1es by CoLuGNON ( 1 983 : pi. 4, fig. 5) (see PI. 
1 5, fig. 1 ,  2) has a markedly serrate siphonal keel and strong 
umbilical bullae and is a Muniericeras. Pseudosch/oenbachia (Pseu­
doschloenbachia) bertrandi (de GRossouvRE, 1894 : p. 1 1 4, pi .  38, 
fig. 1 )  has coarse umbilical bullae, ribs, and ventrolateral tubercles. 

Occurrence : Lower and Middle Santonian, carezi and gallicus 
Subzones of the Corbieres. 

Pseudoschloenbachia (Pseudoschloenbachia) bertrandi 
(de GROSSOlNRE, 1894) 

PI. 14, fig. 1 ,  4, 5, 1 7; PI. 1 8 ,  fig. 6 

1894. Schloenbachia bertrandi de GRossouvRE (p.  1 1 4 (pars), pi.  38, 
fig. 1 only, non pi .  29, fig. 6). 

1925. Schloenbachia bertrandi de GRossouvRE; DIENER (p. 133). 
1983. PseudOSChfoenbachia bertrandi (de GROSSOUVRE); COLLIGNON 

(p. 198 (pars), pi.  2, fig. 5, non pi.  4, fig. 8 (= P. (P.) group of 
umbulaz1) ). 
Type : Holotype, by original designation, is MNHP R526 1 4  (PI. 

14, fig. 1 7) the original of de GRossouvRE, 1894 (pi. 38, fig. 1) from 
the 'Marnes bleues du ravin situe au nord de Sougraigne (Aude)'. 
The second specimen illustrated by de GRossouvRE as belonging to 
this species ( 1 894 : pi. 29, fig. 6) (PI. 1 5 , fig. 8, 19)  is referred to 
P. (P.) grossouvrei sp. nov. 

Description : The holotype (PI. 14, fig. 1 7) is a crushed and 
distorted, possibly adult specimen 99 mm in diameter. The umbili­
cus comprises 30 % of the diameter and is shallow with a low, 
subvertical umbilical wall and narrowly rounded umbilical shoulder. 
The inner whorls are partially visible, showing part of the ornament, 
with nine strong spinose umbilical bullae per whorl that give rise 
to pairs of coarse ribs. The umbilical bullae are strong and sub­
spinose on the first half of the outer whorl but weaker thereafter, 
totalling 1 3- 1 4  per whorl. They give rise to low, broad, prorsiradiate 
ribs that may be single, or arise in pairs. These primary ribs are 
feebly flexed and prorsiradiate. Shorter intercalated ribs alternate 
regularly with the primaries, and arise at or around mid-flank, 
sometimes extending to the umbilical shoulder as mere striae. All 
bear strong spirally elongated ventral clavi. The venter is fastigiate 
on the mould, but there are clear traces of a sharp, high siphonal 
keel. The ribs extend forwards from the ventrolateral clavi to meet 
the keel at an acute angle; they are separated by deep interspaces. 
The strength of ribs and tubercles declines over the last 90° sector 
of the outer whorl, suggesting the specimen to be a near-complete 
adult. The early whorls are represented by a series of newly col­
lected specimens (PI .  1 4, fig. 1 ,  4, 5). The smallest of these PM 
G6-1 2  (PI. 1 4, fig. 5) is 24.5 mm in d iameter, and has only six 
massive subspinose umbilical tubercles per whorl and around twice 
that number of ribs and ventral clavi. PM G6-10 is a crushed 
individual 30 mm in diameter, with seven bullae (PI. 1 4, fig. 4). PM 
K6-1 (PI .  1 4 ,  fig. 1 )  is  distorted into an ellipse with a maximum 
diameter of 45.5 mm, has eight strong umbilical tubercles, and just 
over twice that number of ribs and ventral clavi. 

Discussion : The remarkably coarsely and sparsely ribbed and 
tuberculate early whorls of the holotype and newly collected juve­
niles immediately distinguish Pseudoschloenbachia (P.) bertrandi 
from all other members of the genus of comparable size in the 
Corbieres fauna. The paratype (PI. 1 5, fig. 8, 19) has much weaker 
bullae, ribs and ventral tubercles, and represents a further Pseu­
doschloenbachia species, P. (P.). grossouvrei sp. nov. The larger 
specimen referred to bertrandi by CoLLIGNON ( 1 983 : pi. 2, fig. 5) 
has a damaged venter (PI .  18 ,  fig. 6). 

Occurrence : Middle and lower Upper Santonian, gallicus Sub­
zone and lower part of paraplanum Subzone of the Corbieres. 

Pseudoschloenbachia (Pseudoschloenbachia) 
casterasi CoLLIGNoN, 1983 

PI. 1 4 ,  fig. 15, 16; Fig. 200 

1983. Pseudoschoenbachia casterasi CoLUGNON (p. 198, pi. 4, 
fig. 9). 

1992. Pseudosch/oenbachia cl. casterasi COLuGNON, 1 9 8 1 ;  SANTAMA­
RIA ZABALA (p. 224, pi. 2, fig. 1 ). 

Type : Holotype, by original designation, is UPST MB 1 2PR 
(PI. 1 4, fig. 1 5, 16),  the original of COLUGNON, 1983 (p. 1 98, pi. 4 ,  
f ig .  9)  from the Lower Santonian carezi Subzone, Les Pastressis, 
ESE of Bugarach. 
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Dimensions : 
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Description : The holotype is a well-preserved composite mould 
of an adult showing little if any post-mortem distortion. Coiling is 
moderately evolute, becoming increasingly so around the last half 
whorl. The umbilicus is of moderate breadth, comprising 28.3 % of 
the diameter, shallow, with a low, flattened, umbilical wall and 
narrowly rounded umbilical shoulder. 

The whorl section is very compressed (whorl breadth to height 
ratio 0.49), with the greatest breadth at the umbilical shoulder in 
intercostal section and at the umbilical bullae in costal section. The 
venter is fastigiate. with a sharp siphonal keel. There are an esti­
mated 1 8  bullae perched on the umbilical shoulder. coarse on the 
phragmocone and adapical part of the body chamber, but weake­
ning markedly on the adapertural part of the body chamber. On 
the phragmocone the bullae give rise to single ribs. with a shorter 
rib intercalated between and sometimes linked tenuously to the 
bullae. The ribs are feebly flexuous. straight on the inner flank but 
flexed back and feebly concave on the outer flank; they then sweep 
forwards to strong ventral clavi, whence they extend towards the 
siphonal keel as delicate riblets and striae. Ornament modifies 
progressively around the adult body-chamber, and on the adaper­
tural part effaces markedly. A second specimen, PM 85-17 is a 
body-chamber the same diameter as the holotype, and showing 
the same progressive changes in ornament (Fig. 20D). 

Discussion : Evolute coiling, coarse ribs and tubercles immedia­
tely distinguish this species from P. (P.) inconstans and P. (P.) 
group of umbulazi. P. (P.) bertrandi (de GRossouvRe, 1894 : p. 1 1 4, 
pi. 38, fig. 1 )  (PI. 1 4, fig. 1 7) has much more coarsely ornamented, 
paucicostate inner whorls, the outer whorls with weaker, distant ribs 
with markedly spirally elongated ventral clavi. 

Occurrence : Lower and Middle Santonian. carezi and gallicus 
Subzones of the Corbieres. Also recorded from the Santonian of 
Burgos and Alava, Spain. 

Pseudoschloenbachia ( Pseudoschloenbachia) 
grossouvrei sp. nov. 

PI. 1 5, fig. 7, 8, 1 9, pi. 1 9, fig. 1 ,  6 

1894. Schloenbachia bertrandi de GRossouvRe (p 1 1 4  (pars), pi.  29. 
fig. 6). 

Type : Holotype is the original of de GRossouvRe, 1894 (pi. 29. 
fig. 6) (PI. 1 5, fig. 8, 9), in the collections of the Museum National 
d'Histoire Naturelle, Paris, from the 'Calcaire marneux jaune a Lima 
marticensis, situees immediatement au-dessus des marnes bleues 
a Mortoniceras texanum, sur le chemin de Sougraigne aux Croutets 
(Aude)'. 

Description : Coiling involute. umbilicus small ( 1 8 % of diameter), 
shallow, with flattened wall and narrowly rounded umbilical shoulder. 
The whorl section is compressed, with feebly convex inner. and 
flattened, convergent outer flanks, the venter fastigiate, with a 
coarse siphonal keel. The whorl breadth-to-height ratio varies 
around 0.6. On phragmocone whorls coarse umbilical bullae. 
approximately ten per whorl. give rise to one. occasionally two 
straight, prorsiradiate coarse ribs. with short secondary ribs alter­
nating regularly with the primaries to give a total of nine to ten ribs 
per half whorl at the ventrolateral shoulder, where they terminate in 
coarse. oblique, feebly clavate tubercles. These give rise to a 
weakening prorsiradiate rib that projects forwards across the ven­
trolateral shoulder. Rib separation increases markedly on late phrag­
mocone and adult body-chamber: the largest specimen (PM A8-31 ), 
some 61 mm in diameter (PI. 19,  fig. 1 )  has only six narrow distant 
straight prorsiradiate primary ribs on the last half whorl, with no 
intercalated ribs, the ribs terminating in ventral clavi. lnterspaces 
are ornamented by irregular weak riblets and striae which project 
strongly forwards across the ventrolateral shoulder and sometimes 
loop between umbilical and ventral tubercles. 

Discussion : Outer and inner whorls of Pseudoschloenbachia 
grossouvrei are so different that I initially thought the latter to be 
some Santonian survivor of a Prionocycloceras stock. of which 
genus the species is a homoemorph (compare ReNz, 1982 : pi. 35. 
fig. 1 1 -13) .  lt is easily distinguished from other Pseudoschloenba­
chia in the Corbieres fauna by its coarse, distant ornament, straight, 
rather than flexuous ribs, and involute coiling. 

Occurrence : Upper Santonian paraplanum Subzone of the Cor­
bieres. 

Pseudoschloenbachia (Pseudoschloenbachia) 
group of umbulazi (BAtLY, 1855) 

PI. 1 3, fig. 7, 8;  PI .  14, fig. 6, 1 4 ;  PI. 22, fig. 6 

compare : 
1855. Ammonites umbulazi BAtLY (p. 456, pi. 1 1 ,  fig. 4). 

Discussion : A few Pseudoschloenbachia from the Corb1eres 
have coarse falcoid ribs and well-developed umbilical tubercles, 
features that set them apart from the majority of specimens referred 
to P. (P). inconstans (compare PI. 1 3, fig. 7, 8, and PI. 1 6, fig. 3), 
resembling, rather the variable P. (P.) umbulazi group (e.g. Colll 
GNON, 1966 : pi .  499. fig. 1997-1999; pi .  500, fig. 2000-2002). Other 
specimens (PI .  14 ,  fig. 6, 1 4) have weak. irregular ribs combined 
with well-developed bullae. 

Occurrence : Middle and Upper Santonian, gallicus and para­
planum Subzones. 

Superfam i ly Hoplitaceae H. DouviLL�. 1890 
(nom. correct. WRtGHT & WAtGHT, 1951 (p. 2 1 )  

(pro Hoplitida SPATH, 
nom. transl. ex Hoplitidae H. DouvtLL�. 1 890 : p. 290) 

Family Placenticeratidae HvATT, 1900 
( = Hypengonoceratinae CHtPLONKAR & GHARe 1976 (p. 2); 

Baghiceratinae CHtPLONKAA & GHARe 1976 (p. 3)). 
Genus Placenticeras MeeK, 1 876 

(see KeNNeov & WRIGHT 1 983a. p. 869 and KuNGER & KENNEov 
1 989 (p. 266 for synonymy)) 

Type species : Ammonites placenta DEKAY , 1828, by orig1nal 
designation by MEEK, 1876 (p. 426). 

Placenticeras polyopsis (DuJARDtN, 1 837) 
PI. 1 7, fig. 2-7, 9, 1 0; PI. 1 8, fig. 7-1 2; Fig. 2 1  

1837. Ammonites polyopsis DuJARDtN ( p .  232, pi. 1 7 ,  fig. 1 2). 
1983. Placenticeras polyopsis ( DuJAADtN , 1837); KENNEDY & WRtGHT 

(p. 856, pi. 85-86, text-fig. 1-4 (with synonymy)). 
1983. Placenticeras syrtale (MoATON) ;  ColliGNON (p. 200, pi . 6, 

fig. 1 ). 
1983. Stantonoceras guadaloupe ( RoEMEA) var. quadrata de GRos­

souvRE; COLLIGNON (p.  20, pi .  6, fig. 2). 
1983. Stantonoceras depressum HvAn; CowGNON (p. 202, p i . 7, 

fig. 2). 
1985. Placenticeras po/yopsis (DuJARDIN); KeNNeov (pi. 2, fig. 7- 1 0). 
1986. Placenticeras polyopsis (DuJARDtN, 1 837); KeNNeov (pi. 2 1 ,  

fig. 5-9). 
1987. Placenticeras polyopsis (DuJARDtN, 1837); KeNNeov (p.  768). 
1992. Placenticeras polyopsis (DUJAADtN, 1837); SANTAMARtA lABALA 

(p. 229, pi. 1 ,  fig. 6, 7). 
1994. Ptacenticeras polyopsis (DuJARDtN): WtEDMANN (p. 238 , pi. 43, 

fig. 10-12).  

Lectotype : The original of DuJARDtN, 1837 (pi.  17 ,  f ig 12a), a 
juvenile macroconch from the 'Craie Tufau· of Touraine, France; 
designated by KeNNEDY & WRtGHT 1983a (p.  856); present wherea­
bouts unknown. 
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FiGURE 2 1  

External suture of Placenticeras polyopsis (DuJARDIN, 1837). 
Sorbonne Collections, the original of de GRossouvRe, 1 894 (pi. 7, 

fig. 1 )  (see also PI. 18, fig. 1 1 ,  12) from the 'marnes ferrugi­
nenses intercalees entre les banes de rudistes sur le chemin de 

Sougraigne aux Croutets'. Bar scale is 10 mm. 

Dimensions : D 

SP, de GRossouvRE 1 894 120.0 
(pi 7, fig. 1 ). ( 1 00) 

Wb 
38.5 

(32 . 1 )  

Wh Wb: Wh 
5 1 .5 

(42.9) 
0.75 

u 
28.5 

(23.8) 

Discussion : We have more than 50 specimens from the Cor­
bleres. Most are ill preserved, but the material ranges from pyritic 
nuclei (PI. 7, fig. 9, 10; PI. 1 8, fig. 7-10) to adults of both micro­
and macroconch. The best-preserved adult is the original of de 
GRossouvRe, 1894 (pi .  7, fig. 1 ) , from the 'Marnes ferrugineuses 
intercalees entre les banes a rudistes sur le chemin de Sougraigne 
aux Croutets (Aude)' (PI 1 8, fig. 1 1 ,  12).  This specimen (SP unre­
gistered) is a syntype of HvAn's Placenticeras depressum and an 
adult microconch. 1t is a somewhat distorted mould, worn on one 
side, with a maximum preserved diameter of 140 mm approximately, 
the last 240° of the outer whorl body-chamber, the last few septa 
crowded, and the umbilical seam of the body chamber egressing 
markedly. There are 13-14 well-developed lateral tubercles on the 
outer whorl, and 24 ventrolaterals. The venter of the body-chamber 
is markedly flattened. with sharp ventrolateral ridges. The Corbieres 
specimens referred to Pseudop/acenticeras milleri (VoN HAueR) by 
CoLUGNON ( 1 983 : p. 202, pi .  7,  fig. 1 )  may be juveniles of this 
species. See KENNEDY & WRIGHT ( 1 983a) for a full description and 
discussion of P. polyopsis. 

Occurrence : In the Corbieres, P. polyopsis ranges throughout 
most of the Santonian. from the upper part of the carezi Subzone 
to the paraplanum Subzone. Elsewhere in France the species 
appears to range throughout all of the Santonian of Aquitaine, from 
low in Assize M 1 to N2 of ARNAuo. lt is also known from the Santonian 
of Touraine and the Beausset Basin (Var). In Germany. W1EDMANN 
( 1 994) records it as being restricted to the Upper Santonian only. 
while in Spain he indicates a Lower and Middle Santonian occur­
rence. lt occurs in the Upper Santonian of Austna. 

A record from the Tombigbee Sand of Alabama (KeNNeov, 1986b) 
is an error based on Placenticeras syrtale (KENNEDY & CosBAN, 
1991b). WIEDMANN ( 1 994) records the species from England; we do 
not know the basis of this and believe it to be unfounded. 

Placenticeras paraplanum W1eDMANN, 1 978 
PI. 1 7, fig. 1 1 ,  1 2; PI. 1 8, fig. 1 -4 

1978. Placenticeras paraplanum WIEDMANN (p.  666, pi 1 ,  fig. 3, 4; 
text-fig. 2a). 

1979. P/acenticeras parap/anum WIEDMANN; SuMMESBERGER (p. 152, 
pi . 13, fig. 53-57; text-fig. 38, 39). 

1985. P/acenticeras aft. parap/anum WIEDMANN; AMEDRO & HANCOCK 
(p. 24 et. seq.; text-fig. 1 1 a-c, f, g). 

1986. Placenticeras paraplanum W1EDMANN , 1 978; KENNEDY (p. 769, 
pi. 80, fig. 1-3, 8-10). 

Holotype : By original designation is the original of W 1EDMANN, 
1978 (pi .  1 .  fig. 3, 4; text-fig. 2a) from the Upper Santonian Gosau 
Beds of the Gosau Basin, Austria. 

Dimensions : 
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Description : The best-preserved specimen is a small ?adult in 
the SP collections, ex ToucAS Collection, labelled 'Piacenticeras 
syrtale, MoRrON, variete milleri, HAueR, Marnes a Lima marticensis 
au-dessus du Banc a Hipp. sublaevis. Colline du Cimetiere (Aude), 
Sougraigne', (PI. 18 ,  fig. 1 ,  2). Coiling is involute, with half a whorl 
of body-chamber preserved, the umbilical seam of which is mar­
kedly eccentric. The umbilicus is shallow, the umbilical wall flattened 
and inclined outward on the last half whorl, the umbilical shoulder 
narrowly rounded. The whorl section is compressed, with a whorl 
breadth-to-height ratio of 0.52, the greatest breadth low on the flank, 
the inner flanks broadly rounded, the outer flanks flattened and 
convergent, the ventrolateral shoulders narrowly rounded, the venter 
narrow and flattened. The flanks are ornamented by low, flat, 
inconspicuous ribs that anse at the umbilical seam, broaden and 
flex back on the outer flank, where shallow intercalated ribs may 
arise. The outer-flank ribs are convex, and terminate in long ventral 
clavi, 1 2  on the last half whorl, and opposite or slightly offset on 
either side of the venter. lnterspaces may be constriction-like, while 
growth lines and striae, parallel to the ribs, become prominent on 
the adult body-chamber. Larger fragments referred to the species 
have whorl heights of up to 50 mm (PI. 17 ,  fig. 1 1 ,  12},  lack flank 
ornament and have ventral clavi only. 

Discussion : Convex course of flank ornament and presence of 
ventral clavi only distinguish this species from both P. polyopsis, 
described above, and P. maherndli SuMMESBERGER, 1979 (p. 155,  
pi. 14, f ig .  58-6 1 :  pi. 15 ,  fig. 62-66; text-fig. 40-47), which has 
narrow flexuous ribs on the body-chamber. The feebly ornamented 
Placenticeras planum HvATT of CoLL IGNON ( 1 983 : pi.  5. f ig. 2) 
(PI. 1 7, fig. 1 1 ,  12) may belong here: it resembles the Austrian 
specimen of SuMMeseeRGER, 1979 (pi .  13,  fig. 55). 

Occurrence : Upper Santonian paraplanum Subzone in the Cor­
bieres. Elsewhere the species is known from the Upper Santonian 
of Aquitaine (KENNEDY 1987) and Austria. 

Placenticeras maherndli SuMMESBERGEA, 1 979 

PI. 22, fig. 7 

1979. P/acenticeras maherndli SuMMESBERGEA (p. 155, pi.  14 ,  fig. 58-
6 1 ;  pi. 15 ,  fig. 62-66; text-fig. 40-47). 

Holotype : Specimen no 77/2 in the W.P. MAHERNDL Collection, 
Bad lschel, Upper Austria, the original of SuMMESBEAGER, 1979 
(pi. 14, fig. 58, 59) from the Upper Santonian Sandkalkhank of the 
Gosau Basin, Austria. 

Description : We have two specimens, UPST L 13. 71 mm in 
diameter, labelled 'Couches de Sougraigne', and PM AS-32, a 
crushed individual 93 mm in diameter, from the Calcaire a Lima 
marticensis on the Chemin des Croutets. Coiling is very involute, 
the umbilicus small (around 18 Ofo of diameter) with a flattened wall, 
inclined markedly outwards on the adult body-chamber, with a 
narrowly rounded umbilical shoulder. The whorl section is very 
compressed, with feebly convex inner flanks, flattened, convergent 
outer flanks, narrowly rounded ventrolateral shoulders and a narrow, 
tabulate venter. Our specimens show latest phragmocone and 
body-chamber ornament only : narrow, flexuous prorsiradiate ribs, 
sometimes arising in pairs from delicate umbilical bullae dominate 
flank ornament, with ventral clavi on adapertural phragmocone and 
the adapical end of the body-chamber, but thereafter lost, when 
the venter rounds. 

Discussion : The narrow flexuous ribbing of latest phragmocone 
and body-chamber immediately distinguish P. maherndli from both 
P. polyopsis and P. parap/anum. See SuMMESBERGEA ( 1979) for 
additional discussion. 
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Occurrence : Upper Santonian paraplanum Subzone in the Cor­
bieres. The species is otherwise known only from the Upper San­
Ionian of the Gosau Basin, Austria. 

Superfamily Acanthocerataceae de GRossouvRe, 1894 
(nom. correct. WRiGHr & WRIGHT, 1 951 (p. 24) 
(pro Acanthoceratida Hvm, 1900 (p .  585), 

nom. transl. ex Acanthoceratidae HYATr, 1900 (p. 585), 
nom. correct. ex Acanthoceratides de GRossouvRE, 1894). 

Family Pseudotissotiidae HvAn, 1903 
Genus Hemitissotia PeRoN, 1 897 

(= Plesiotissotia PeRoN , 1897 (p.  79); 
Allotissotia PARNEs, 1 964 (p. 14)) 

Type species : Hemitissotia cazini PERON, 1897 (p. 74,  pi. 8(14),  
fig. 1-5; pi .  12(18) ,  fig. 9, 10) by original designation by PERON. 
1897 (p. 75). 

Hemitissotia randoi GeRrH, 1 96 1  
PI. 1 4 ,  fig. 9 ;  P I .  1 5 ,  fig. 9 

1961 .  Hemitissotia randoi GeRm (p.  1 3 1 ,  pi. 24, fig. 1 ,  2). 
1985. Hemitissotia randoi GERm; SuMMESBERGER (p. 156). 

Types : Lectotype, here designated, is the original of GERTH, 1961 
(pi .  24, fig. 2), paralectotype is the original of his pi .  24, fig. 1 ,  
both from the Lower Santonian Gosau Beds of the Randograben, 
Austria. 

Description : We have five specimens, all crushed composite 
moulds, ranging from 34.5-48 mm diameter. The shell is oxycone. 
with a markedly concave circumbilical zone occupying around 40 % 
of the flanks. Ornament is of distant, delicate. narrow, falcoid ribs. 
12 per half whorl. These arise at the umbilical shoulder, often as 
mere striae, either singly or in pairs. and are feebly concave and 
feebly prorsiradiate on the inner flank but flex back and are mar­
kedly rursiradiate and concave on the outer flank. On early whorls 
they strengthen into incipient clavi on the outermost flank/ventrola­
teral shoulder. Some individuals retain more than half a whorl of 
body-chamber; ornament weakens markedly on the adapertural 
part, suggesting them to be adults of what must have been a very 
small species. The ill-preserved suture of PM K 3 S 3 has a 
little-incised E/L with plump elements, very narrow L, L/U2 with only 
a single minor incision, the auxiliary elements entire. 

Discussion : Ornament, shell shape and suture match those of 
the Austrian types, and distinguish the species from superficially 
similar oxycones in the Corbieres Santonian faunas. 

Occurrence : Lower and Middle Santonian, upper carezi and 
lower gallicus Subzones in the Corbieres. The types are from the 
Lower Santonian Gosau Beds of Austria. 

Family Collignoniceratidae WRiGHr & WRIGHT, 1951 
(nom. subst. pro Prionotropidae ZmeL , 1 895 (p. 530)) 

Subfamily Barroisiceratinae BASSe, 1 947 
( = Diaziceratinae 8Asse, 1 947 (p. 159)) 

Genus Forresteria Rees1oe, 1 932 
(for synonymy see KeNNeov et al., 1983) 

Type species : Barroisiceras (Forresteria) forresteri Rees1oe. 1932 
(p. 1 7, pi. 5 ,  fig. 2-7) by subsequent designation by WRIGHT 1957 
(p. L432) = Acanthoceras (Prionotropis) alluaudi BouLE, LEMOINE & 
THEVENIN, 1907 (p. 12(32), pi. 1(8), fig. 6, 7). 

Subgenus Harleites Rees1oe. 1 932 
( = Alstadenites Reesme, 1932 (p.  14);  Reesideoceras 

8ASSE, 1 947 (p. 132)) 

Type species : Reesideoceras gallicum BAsse. 1947 (p. 133) = 
Ammonites petrocoriensis CoouAND, 1859 (p. 995). 

Forresteria ( Harleites) petrocoriensis (CoouAND, 1 8 59) 

1 859. Ammonites petrocoriensis CoouAND (p. 995). 
1876. Ammonites alstadenensis ScHLUTER (p. 1 5 1 ,  pi. 40, fig. 13-

16).  
198 1 .  Forresteria (Reesideoceras) petrocoriensis (CoouAND); SzAsz 

(p. 109,  pi .  1 1 ,  fig. 1 -3). 
1 984a. Forresteria (Harleites) petrocoriensis (CoauAND, 1859); KEN· 

NEDY (p.  49, pi .  4, fig. 1 ,  2; pi.  5, fig. 1-1 1 ;  pi .  6, fig. 1-9;  pi. 7, 
fig. 1-20; pi. 9, fig. 1-4; pi. 2 1 .  fig. 2, 4; text-fig. 1 3d-f. h; 16;  
18a. b. g (with full synonymy)). 

1 988. Forresteria (Harleites) petrocoriensis (CoauANo); SzAsz & IoN 
(pi . 6, fig. 4). 

1 994. Forresteria (Harleites petrocoriensis (CoauANo, 1859); KAPLAN & 
KENNEDY (p.  43, pi. 9, f ig. 1-7). 

Type : The holotype, by monotypy, is the original of Ammonites 
petrocoriensis CoauAND, 1859 (p. 995), refigured by de GRassouvRe, 
1 894 (pi. 2, fig. 5) and KENNEDY 1 984a (pi. 5, fig. 2-4). it iS in the 
Collections of the Ecole des Mines, Paris. now housed in the 
Universite Claude-Bernard. Lyon. 

Description : We only have two specimens of this important 
Lower Coniacian index species from the Corbieres : PM PN V - VI ,  
worn internal moulds of  body-chambers with whorl heights of 
40 mm. Coiling is involute. the umbilicus small, with a narrowly 
rounded umbilical shoulder. The whorl section is compressed. tra­
pezoidal, with a whorl breadth-to-height ratio of 0.7 approximately. 
There are coarse umbilical bullae that give rise to blunt, straight, 
feebly prorsiradiate ribs that efface across the flanks. There are 
traces of blunt ventral clavi on either side of a flattened venter. 

Discussion : Although poor. these specimens differ in no signi­
ficant respects from those from Aquitaine figured by de GRossouvRE 
( 1 894 : pi. 1 ,  f ig. 2, 3) and KENNEDY ( 1 984a : pi. 4, fig. 9; pi. 5, 
fig. 1 ,  1 1 ;  pi. 6, fig. 10-12). 

Occurrence : Lower Coniacian petrocoriensis Zone in the Cor­
bieres. Touraine and Aquitaine in France. the Munster Basin, Ger­
many, Dover. England. Bohemia in the Czech Republic, and 
Romania. 

Subfamily Coll ignoniceratinae WRiGHr & WRiGHr, 1951  
(nom. transl. WRIGHT, 1 957 (p.  L 1 26) ex Collignoniceratidae; 

= Gauthiericeratinae VAN HoePeN, 1 955 (p .  367)) 

Genus Gauthiericeras de GRossouvRe, 1 894 
(for synonymy see KuNGER & KeNNeov, 1 984 (p. 238)) 

Type species : Ammonites margae ScHLUTER, 1867 (p. 29, pi. 5, 
fig. 2) by original designation by de GRassouvRe, 1894 (p. 87). 

Gauthiericeras margae (ScHLureR, 1 867) 
PI. 1 9, fig. 1 0, 1 1 ;  Fig. 22 

1867. Ammonites margae ScHLUTER (p. 29, pi. 5, fig. 2). 
1982. Gauthiericeras margae (ScHLUTER); MARTINEZ (p.  109, pi. 16, 

fig. 2-4). 
1 984a. Gauthiericeras margae (ScHLUTER, 1867); KENNEDY (p. 88, 

pi. 18; pi. 20, fig. 3-4, 8-10; pi. 2 1 ,  fig. 1 ,  5 :  PI. 22, fig. 1 3- 1 7; 
text-fig. 27, 28, 29a, b; 30a, b; 3 1  (with full synonymy)). 
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1991a. Gauthiericeras margae (ScHLUTER, 1867); KeNNEDY & CoeBAN 
(p. 4 1 ,  pi. 6, fig. 5-7 (with additional synonymy)). 

1992. Gauthiericeras margae (ScHLUTER, 1867); VAslcEK {p. 175, 
pi. 4, f ig. 2, 3; text-fig. 7). 

1994. Gauthiericeras margae (ScHUJTER, 1867); KAPLAN & KeNNeov 
(p. 44, pis 10-13 ;  pi. 14 ,  fig. 1 .  6, ?2, 3; pis 15-17; pi. 28, fig. 2). 

Type : Holotype by monotypy is no. 25 in the collections of the 
Geologisches lnst1tut of Bonn University, the anginal of ScHLUTER 
1867 (p. 29, pi .  5, f1g. 2) from the Emscher-Mergel near Herne, 
Westphalia. 

Description : G. margae is poorly represented in collections from 
the Corbieres. OUM K21 7934 (PI. 19,  fig. 1 0, 1 1 )  is deformed into 
an ellipse with a major diameter of 68.5 mm, the maximum (defor­
med) whorl height 28 mm. Coiling is moderately evolute, with 40 % 
approximately of the previous whorl covered, the umbilicus compri­
sing 29 % of the diameter. There are 1 1  umbilical bullae on the 
outer whorl, coarsening progressively as size increases. They give 
rise to s1ngle coarse primary ribs that alternate with short seconda­
ries, all terminating in coarse outer ventrolateral clavi. to give a 
total of 21 -22 ribs per whorl. The venter is fastigiate - unicarinate, 
with shallow grooves flanking the coarse siphonal keel. Much larger 
is PM RO 35 (Fig. 22) a very crushed composite mould 2 1 0  mm 
in diameter, with a maximum preserved whorl height of 88 mm, the 
outer whorl show1ng a progression from alternate primary and 
intercalated ribs to primary ribs only with very coarse ventrolateral 
tubercles and a coarse, obscurely serrated siphonal keel. 

Discussion : The present material is crushed like the holotype, 
but otherwise resembles the large suite of undeformed specimens 
from St. Paterne-Racan (France) described by KENNEDY ( 1 984a : 
p. 88, pi. 18;  pi. 20, fig. 3, 4, 8-10; p i .  2 1 .  fig. 1 ,  5; pi .  22, 
fig. 1 3-17;  text-fig. 27, 28, 29A, B; 30A-B; 3 1 }  d i ffering only in the 
absence of clear serrations on the ventral keel, possibly a reflection 
of the differing modes of preservation. 

Ammonites stoppenbergensis ScHLUTER, 1872 (p. 46, pi. 13 ,  
f ig .  7, 8) ,  See alSO SCHLUTER 1867 (p i .  6, fig. 5) ;  KAPLAN & KENNEDY, 
1994 (pi. 14, fig. 2, 3) is a Gauthiericeras, possibly a juvenile G. 
margae; the figured specimen is no 45 in the collections of the 
Geologisches und Palaontologisches lnstitut of Bonn University, 
from Stoppenberg, near Essen, Westphalia. 

In Toura1ne. France G. margae occurs with a second species. 
G. nouelianum (d'ORBIGNY, 1850) (p. 2 1 2  (pars)); see below and 
revision in KENNeov 1 984a (p. 96, pi. 19 ,  fig. 1-3; pi. 20. fig. 1 -7: 
pi. 22. fig. 18-19:  text-fig. 29c. 30c. d). This is much more compres­
sed and high-whorled, with crowded ribs. Gauthiericeras ? boreaui 
(de GROSSOUVRE, 1894) (p. 1 1 1 ,  pi .  7, fig. 3); see revision in KENNEDY 
1 984a (p. 102, pi. 2 1 ,  fig. 3, pi. 22, fig. 1 - 1 2; text-fig. 39d-e) is a 
smaller compressed. involute, densely and flexuously ribbed spe­
CieS that lack ventrolateral tubercles (it may be better compared 
with Pseudobarroisiceras SHIMIZu, 1932). The South African G. obe­
sum VAN HoEPEN, 1 955 (p. 374; fig. 25-28); see revision in KuNGER 
& KENNEDY, 1984 (p. 243. fig. 97-t 1 4} have simple ribs and do not 
develop the lateral tuberculation of adult G. margae. KuNGER & 
KeNNEDY ( 1 984} discuss allied species. G. roquei PERON, 1897 (p. 52, 
pi. 2(8). fig. 1 ;  pi. 3(9). fig. 1, 2: pi. 1 1  ( 1 7}, fig. 6): see revision in 
KeNNEDv & CoeBAN 1991a (p. 4 1 ,  text-fig. 16) is a large species with 
only 10-1 1 coarse. distant ribs per whorl. 

Occurrence : Where well-localized, G. margae characterises a 
well-defined, lower Upper Coniacian Zone. There are records from 
The MOnster Basin in Germany, Austria, the Czech Republic, Tou­
ra!ne, Aquitaine. the Beausset Basin (Var). Alpes-Maritimes and 
Corbieres in France. northern Spain, Romania, possibly North Afri­
ca, and Montana in the U.S. Western Interior. 

Gauthiericeras nouelianum (d'OReiGNv, 1 850) 
PI. 1 5, fig. 1 7, 1 8 ;  PI. 20, fig. 6, pi. 2 1 ,  fig. 2, 3, 8 

1850. Ammonites nouelianus d 'ORBIGNY {p. 2 1 2  (pars)). 
1 983. Pseudoschloenbachia (Fournierel/a) aft. praefournieri CoLU· 

GNON; COLLIGNON (p. 199, pi .  5, fig. 1 ) .  

1 984a. Gauthiericeras nouelianum (d'ORBIGNY, 1850): KeNNEov (p. 96, 
pi. 1 9 ,  fig. 1 - 1 3 ;  pi. 20, fig. 1 -7: pi .  22, fig. 18-19;  text-fig. 29c, 
30c, d (with full synonymy)). 

Lectotype : MNHP d'ORBIGNv Collection no. 7189, figured by 
KENNEDY, 1 984a (pi. 19, fig. 1 1 -13) from the Upper Coniacian G. 
margae Zone Calcaires Ours de La Ribochere of St. Paterne-Racan. 
lndre-et-Loire, France. 

Discussion : Five juveniles 25-46 mm in diameter can be referred 
to this species, differing in no significant respects from topotypes 
of the same size. Larger is UPST S3 (PI. 15 ,  fig. 1 7, 18}, described 
by COLLIGNON ( 1983) as Pseudoschloenbachia (Fournieriella) aft. 
praefournieri COLuGNON, 1966. This specimen is a crushed and 
somewhat distorted phragmocone 66 mm in diameter, the coiling 
involute, with the umbilicus comprising only 1 5 %  of the diameter, 
significantly less than that of the holotype. where the figure is 27.5 % 
at a diameter of 98.8 mm, but comparable to topotypes (e.g. 
KENNeov, 1 984a : pi. 20. fig. 1 ,  2, where the figure is 20 %). There 
are 1 2  umbilical bullae that give rise to one or two ribs, with both 
long and short ribs intercalated, to give a total of 1 4  ribs at the 
ventrolateral shoulder on the last half whorl. The ribs strengthen 
markedly around the middle of the flanks and all terminate in a 
strong ventral clavus. Involution apart. the ornament of this speci­
men agrees well with that of topotypes of G. nouelianum. to which 
it is here referred. 

Occurrence : Upper Coniacian G. margae Zone of Touraine and 
northern Aquitame: Middle to lower Upper Coniacian, tndorsatum 
and margae Zones in the Corbieres. 

Genus Pseudobarroisiceras SHIMIZU, 1 932 

Type species : Pseudobarroisiceras nagaoi SHIMizu. 1932 {p. 3, 
pi. 1 ,  fig. 1 ,  2. 4-8) by original designation. 

Pseudobarroisiceras rennense (de GRossouvRe, 1 894) 
PI. 1 5, fig. 1 0, 1 2; PI .  1 6, fig. 1 ,  2, 1 1 ;  PI. 22, fig. 9;  

Fig.  20A, B 

1894. Muniericeras rennense de GROssouvRe (p. 160. pi. 35, fig. 2). 
1925. Muniericeras rennense de GRossouvRE; DIENER (p. 1 54}. 
1 983. Pseudoschloenbachia rennensis de GRossouvRe: CoLuGNON 

{p. 197 (pars). pi. 4, fig. 6, non 7 (= indeterminate munierice­
ratid)). 

Type : Holotype, by monotypy, in an unregistered specimen is 
the MNHP Collections (PI. 15,  fig. 1 0} ,  the original of de GRossouvRE, 
1894 (pi. 35, fig. 2) from the 'calcaires marneaux a la base des 
couches a Micraster. ravin de Montferrand' (PI. 15, fig. 10,  1 1  ) .  

Dimensions : 

PM R025 

0 
58.0 
( 1 00) 

Wb 

- (-) 

Wh 

28.2 
{48.6) 

Wb:Wh U 

1 1 .4 
{ 1 9.7) 

Description : The best-preserved specimen is PM R025 (PI. 1 6, 
fig. 1 ,  2) a juvenile 58 mm in diameter. Coiling is involute, the 
umbilicus comprising around 20 % of diameter. shallow, with a 
flattened. undercut wall and narrowly rounded shoulder. 1 1  small 
bullae perch on the shoulder, and project inlo the umbilicus. They 
give rise to groups of two or three ribs, with occasional intercalated 
ribs, to give a total of 20 ribs on the last half whorl. The ribs are 
low, broad and falcoid, straight on the inner flank but flexed back 
at mid-flank, concave on the outer flank and projected forwards to 
terminate in delicate ventral clavi. The venter is fastigiate. with a 
sharp siphonal keel, the clavi linked to the keel by delicate prorsi­
radiate growth lines and striae. A slightly larger specimen in the 
Sorbonne Collections {PI. 15 ,  fig. 12}  is 69 mm in diameter and 
shows more markedly flexuous ribs and an excentric umbilical 
seam. The holotype {PI. 15. fig. 1 0) is a worn, distorted fragment 
of a somewhat larger individual, 56 mm long. with a maximum 
preserved whorl height of 30.5 mm. There are traces of six umbilical 
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FIGURE 22 

Gauthtenceras margae (ScHlUTER, 1867). 
PM R035. Upper Coniacian margae Zone. Les Pastress1s. Figure is reduced x 0 8. 

bullae and 13 ribs. ans1ng in patrs from the bullae R1bs term1nate 
1n progressively effac1ng ventral clavi The venter IS fastigiate. w1th 
a sharp. continuous keel. What appears to be an adult of the 
species is represented by PM R05, 1 1 0  mm 1n diameter (PI. 16, 
fig. 11 ) .  the umbilicus compns1ng 25 % of the diameter R1bs are 
less flexuous than 1n the prev1ously described spec1mens. but 
ornament IS of the same basic type. R1bs and tubercles decline 
markedly on the short section of shell preced1ng the adult aperture 
None of the spec1mens show the suture. 

DISCuSSIOn · R1bb1ng. tubercles and presence of a continuous 
keel suggest the present spec1es to be a Pseudobarrotsiceras, 
g1ven the Con1ac1an age CoLUGNON {1983) referred rennense to 
Pseudoschloenbachia and assumed a Santonian age, even though 
de GRossouvRE described the spec1es as com1ng from the base of 
the 'couches a Mlcraster' and thus Coniacian. an age and strati­
graphic pos1llon confirmed here. MArsu�.<oro ( 1970a) revised Pseu­
dobarrotstceras naga01 SHIMIZu. 1932 (p 3, pi. 1 .  f1g. 1 ,  2. 4-8); 
MATSUMOTO, 1 970a (p. 306, pi 48, f1g 1 ;  pi. 49, fig. 1 ;  text-f1g. 1-3), 
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which i s  a stouter species with coarser ribs, the tubercles bullate 
rather than clavate, the siphonal keel blunt. There are close simi­
larities to Pseudobarroisisceras ( ?) boreaui (de GRossouvRe, 1894) 
(p. 1 1 1 ,  pi .  7, fig. 3); see revision in KeNNEDY, 1 984a (p. 102, pi .  2 1 , 
fig. 3; pi .  22, fig. 1 - 1 2; text-fig. 39d-e), but this lacks ventral tuber­
cles and has broadly rounded ventrolateral shoulders, the venter 
flattened rather than fastigiate. 

Occurrence : Middle Coniacian tridorsatum Zone ( ? and Upper 
Coniacian margae Zone) of the Corbienes. 

Subfamily Peroniceratinae HvATI, 1 900 
( nom. transl. WRIGHT 1 957 (p.  L428) 

(ex Peroniceratidae HvAn, 1 900 (p.  589)) 

Genus and Subgenus Peroniceras de GRossouvRe, 1894 
(for synonymy see KuNGER & KeNNeov 1 984 (p.  1 38)) 

Type species : Peroniceras moureti de GRossouvRe, 1894 (p. 100, 
pi .  1 1 ,  fig. 4) (= Ammonites tridorsatus ScHLUTER, 1 867 (p. 26, pi. 5, 
fig. 1 ), by orig1nal des1gnation. 

Peroniceras tridorsatum (ScHwreR, 1867) 

1867. Ammonites tridorsatus ScHLUTER (p. 26, pi. 5 ,  f ig. 1 ) .  
1984. Peroniceras (Peroniceras) tridorsatum (SCHLUTER , 1867): KuN­

GER & KENNEDY (p. 139, fig. 3-15, 16d-e (With full Synonymy)). 
1 984a. Peroniceras (Peroniceras) tridorsatum (ScHLUTER, 1 867); KeN­

NEDY (p .  62, pi. 1 1 ,  fig. 3-6; pi. 1 2 ,  fig. 1 -5 ;  p i .  1 3 ,  f ig. 5-1 1 ;  
pi. 1 4, fig. 1 ,  4 :  text-fig. 13g,  1 ;  1 8c-e; 19).  

1988. Peroniceras (Peroniceras) tridorsatum (ScHLUTER); SzAsz & IoN 
(p. 1 1 9, pi. 7, fig. 4-6; pi. 8, fig. 5-7). 

1989. Peromceras tridorsatum (ScHLUTER); KucHLER & EANST (pi. 2, 
fig. 6). 

1991a. Peroniceras (Peroniceras) tridorsatum (ScHLUTER, 1867); KEN­
NEDY & CossAN (p.  36, pi. 6, fig. 3, 4 (with additional synonymy)). 

1992. Peroniceras (Peroniceras) tridorsatum (ScHLUTER, 1867); 
VASICEK (p. 1 7 1 ,  pi .  4, fig. 1 ;  pi. 5, fig. 1, 2; text-fig. 4-6). 

1994. Peroniceras (Peroniceras) tridorsatum (ScHLUTER, 1 867); 
KAPLAN & KENNEDY (p. 45, pi. 1 4 ,  fig. 4, 5; p i .  1 8 ,  19 ;  pi, 20, fig. 2, 
3 ,  6, 8; pi. 21 ' f ig.  1-5; pi. 22, fig. 2, 3; pi. 28, f ig.  1 ' 3 ,  4). 

Type : The holotype (ScHLUTER, 1867 : p. 26, pi. 5 ,  fig. 1 ) ,  from 
Osterfeld, Westphalia, is lost. 

Discussion : de GRossouvRe ( 1 894 : pi .  10 ,  fig. 3) described and 
il lustrated a superb specimen of this species from the 'Calcaires 
de la base de I'{Hage Senonien, Chemin de Rennes-les-Bains, a 
Montferrand (Aude)'_ 150 mm in diameter, it has the characteristic 
ornamentation of primary ribs only, 43 per whorl. I l l-preserved 
fragments (SP unregistered; M 1 3, University of Montpellier Collec­
tion SEN-054, from 'Sous bergeries, 2 km E. of Soulatge'), also 
belong here. 

Peroniceras (P.) subtricarinatum (d 'ORBIGNY, 1 850) (p. 2 1 2), see 
below, and revision in KENNEDY 1 984a (p. 7 1 ,  p i .  12 ,  fig . 6-9; text-fig. 
2 1 ); KuNGER & KeNNEov 1984 (p. 157,  f ig.  1 9a, b, d-e; 20-23); KAPLAN 
& KENNEDY, 1994 (p. 47, pi .  23-25) has coarser, branching and 
intercalated ribs, rather than the even primaries of the present 
species. Peroniceras (P.) westphalicum (VON SrROMBECK, 1859) 
(p. 56); see revision in KeNNEDY, 1984 (p. 7 1 ,  pi. 1 4 ,  fig. 5; pi. 15 ,  
fig. 1 -3 ,  6-7); KuNGER & KENNEDY, 1984 (p.  164, f ig .  24-28); KAPLAN 
& KENNEOY, 1994 (p.  48, pi. 20, fig. 1 ,  4, 5, 7; pi. 2 1 ,  fig. 2, 3, 6; 
pi .  22, fig. 1 ;  p i .  26; pi .  27, fig. 1 ,  3-5: p i .  43, fig. 1 ,  2) has 
frequently birfurcating and intercalated ribs on the inner whorls: on 
the outer whorls, ribs generally efface on the outer flank, the 
umbilical bullae weaken but ventral clavi persist. Peroniceras (P.) 
dravidicum (KossMAT, 1895) (p. 190, pi. 22, fig. 3); see revision in 
KENNEDY, 1984a (p. 78, pi. 15, fig. 4-5; text-fig. 13 i ,  j ;  18f; 22); 
KuNGER & KeNNEDY, 1984 (p. 170, fig. 29-42) has weak lateral keels, 
and ribs that branch from umbilical bullae. 

Occurrence : Peroniceras (P.) tridorsatum is the Middle Conia­
cian index species, known from MOnster Basin in Germany, the 
Boulonnais. Touraine. Aquitaine, Dr6me, Var. the Corbieres. Alpes­
Maritimes and Alpes-de-Haute-Provence in France, northern Spain, 
Italy, Romania, the Czech Republic, North Africa, Zululand (South 
Africa), Madagascar, Texas and New Mexico in the United States. 

Peroniceras (Peroniceras) subtricarinatum ( d'ORsiGNY, 1 850) 
PI. 20 fig. 3-5, 9, 1 1 ,  1 2 ;  Fig. 23 

1 84 1 .  Ammonites tricarinatus d 'ORBIGNY (p. 307, pi. 9 1 ,  fig. 1 ,  2) 
(non POITIEZ & MICHAUD, 1838). 

1850. Ammonites subtricarinatus d'ORBIGNY (p.  2 1 2). 
1984. Peroniceras (Peroniceras) subtricarinatum (d'ORBIGNY, 1 850); 

KuNGER & KeNNEDY (p. 157,  fig. 19a, b, d-e 20-23 (with full syno­
nymy)). 

1984a. Peroniceras (Peroniceras) subtricarinatum (d 'OABIGNY, 1850); 
KENNEDY (p. 7 1 ,  pi. 12, fig. 6-9; text-fig. 21  ). 

? 1988. Peroniceras subtricarinatum (d'ORBIGNY), 1840; THOMEL 
(p. 5 1 ,  text-fig .  26, 27). 

1989. Peroniceras subtricarinatum (d'0ABIGNY); KUCHLER & ERNST (pi .  
3 ,  f ig. 1 ). 

1994. Peroniceras (Peroniceras) subtricarinatum (d'OABIGNY, 1850); 
KAPLAN & KENNEDY (p. 47, pis 23, 24, 25). 

Types : Lectotype, by the subsequent designation of KLINGER & 
KENNEDY, 1 984 (p. 160) is the larger of the two specimens registered 
as no 7183 in the d'ORBIGNY Collection, housed in the Museum 
National d'Histoire Naturelle, Paris, from the environs of Sougraigne. 
near Rennes-les-Bains, Aude, France (d 'OABIGNY, 1841 : pi. 9 1 .  fig. 1 ,  
2 :  p i .  20, fig. 3-5). A smaller specimen with the same number is 
a paralectotype (pi. 20, fig. 9). 

Description : The types are composite internal moulds in rusty­
weathering brown sandstone. The lectotype (PI. 20, fig. 3-5) is 
deformed into an ellipse, major diameter 73.5 mm, minor d1ameter 
69.0 mm. The paralectotype (PI. 20, fig. 9) is 28.5 mm in diameter. 
Coiling is very evolute, serpenticone, with a broad, shallow umbili­
cus; the ventrolateral tubercle of the previous whorl is visible in the 
umbilical seam of the succeeding one. In the lectotype, the whorl 
section is quadrate, depressed, with greatest breadth at the umbi­
lical bullae; whorl breadth-to-height ratio 1 .20, although this has 
been increased by distortion. There are 24 primary ribs on the outer 
whorl, which arise at the umbilical seam and bear strong, prominent 
umbilical bullae which give rise to strong, broad, distant primary 
ribs. Probably originally prorsiradiate, they now vary from strongly 
prorsiradiate and concave to rectiradiate and straight as a result 
of post-mortem distortion. Most primary ribs arise singly from bullae, 
but there are occasional pairs of primaries springing from a bulla. 
Shorter intercalated ribs are inserted between most primaries to 
give a total of 38 ribs per whorl. All ribs bear a strong clavate 
ventrolateral tubercle. Venter poorly preserved, with three strong 
continuous keels, central one strongest, flanked by deep grooves; 
outer keels separated from ventral clavi by shallower groove. PM 
St 11 (PI. 20, fig. 12) is somewhat larger, with an estimated maximum 
diameter of 85 mm. There are 20 umbilical bullae and a total of 30 
ribs on the inner whorls at a diameter of 55 mm. PM ST I l l  (Fig. 23) 
is 135 mm in diameter, with most or all of the last whorl body-cham­
ber. Ornament is particularly coarse on the outer whorl, with primary 
and intercalated ribs, all with coarse tubercles, alternating regularly. 
Fragments of comparable size in the ToucAs Collection (SP unre­
gistered, labelled 'Coniacian superieur a Micraster brevis, Ravin de 
Montferrand, Montagne des Cornes') have similar if more subdued 
ornamentation. 

Discussion : The very evolute coiling, slowly expanding whorls, 
coarse ribs arising in pairs from umbilical bullae and intercalating 
to a large size, all characterize this species. P. (P.) tridorsatum 
(ScHLUTER, 1867) and P. (P.) lepeei (FALLOT, 1885) (see discussion 
in KUNGEA & KENNEDY, 1984, KENNEOY, 1984a; KAPLAN & KENNEOY, 1994) 
have narrow, predominantly single, primary ribs throughout ontoge­
ny. P. (P.) westphalicum (VoN SrROMsecK, 1859) (see below) has a 
higher, more rapidly expanding whorl section, with consequently 
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FIGURE 23 

Peroniceras (Peroniceras) subtricarinatum ( d'ORBIGNY, 1850). 
PM ST I l l .  Middle Coniacian tridorsatum Zone, Soulatg�. Figure is x 1 .  

smaller umbilicus, the ribs effacing on the outer flank in middle and 
later growth. P. (P.) dravidicum (KossMAT, 1 895), has del icate orna­
ment and is flat-sided, with weak lateral keels. 

Occurrence : Middle Coniacian Peroniceras tridorsatum Zone 
where well dated. In Germany the species occurs in the Munster 
Basin, and is also known from Switzerland, the Czech Republic, 
Nord, northern Aquitaine, the Beausset Basin (Var), and the Cor­
bieres (Aude) in France, where it is known from the top of the 
Calcaires de Montferrand; Spain, North Africa, Zululand (South 
Africa), Madagascar and Mexico. 

Peroniceras (Peroniceras) westphalicum 
(VoN SrROMBECK, 1 859) 

1859. Ammonites westphalicus VoN SrROMBECK (p. 56). 
1984. Peroniceras (Peroniceras) westphaticum (VON SrROMBECK, 

1 859); KLINGER & KENNEDY (p.  164, fig. 24-28 (with Synonymy)). 
1984a. Peroniceras (Peroniceras) westphalicum (VoN SrROMBECK, 

1 859); KENNEDY (p.  7 1 ,  pi. 14 ,  fig. 5; pi. 1 5, fig. 1-3, 6-7). 
1991a. Peroniceras (Peroniceras) westphalicum (VoN SrROMBECK, 

1 859); KENNEDY & COBBAN (p.  48, pi .  12,  fig. 10 ,  1 1 ). 

1994. Peroniceras (Peroniceras) westphalicum (VON SrROMBECK, 
1859); KAPLAN & KENNEDY (p. 48, pi. 20, fig. 1 ,  4, 5, 7; pi . 2 1 ,  
fig. 2 ,  3 ,  6 ;  p i .  22, fig. 1 ;  p i .  26; pi. 27, fig. 1 ' 3-5; pi.  43, 
fig. 1 ,  2). 
Discussion : P. (P.) westphalicum is poorly represented in the 

present collections. The best-preseNed specimen is PM ST-IV, a 
battered nucleus 100 mm in diameter with part of an outer whorl 
of phragmocone preserved to a maximum whorl height of 41 mm. 
The material resembles that from the Munster Basin described by 
KAPLAN & KENNEDY ( 1 994) and from Aquitaine described by KENNeov 
( 1 984a). 

Occurrence : Where well-dated. P. (P.) westphalicum characte­
rizes the Middle Coniacian P. (P.) tridorsatum Zone. In Germany 
the species occurs in the Munster Basin; in Nord, Touraine, the 
Corbieres and DrOme in France; Italy, Zululand (South Africa), 
Madagascar, Texas, New Mexico and Wyoming in the U.S. Western 
Interior and, possibly, Japan. 

Peroniceras (Peroniceras) lepeei (FAuor, 1 885) 
PI. 2 1 ,  fig. 1 3  

1 885. Ammonites (Schloenbachia) L'Epeei FAuor ( p .  231 ,  p i .  1 ,  
fig. 2). 
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1939. Mortoniceras serrato-marginatum ReoTENBACHER; 8Asse (p.  49). 
1 984a. Peroniceras ( Peroniceras) lepeei (FALLOT, 1885): KENNEov 

(p. 68, pi .  1 1 ,  fig. 1 ,  2; pi. 12 .  fig. 1 0- 1 1 ;  pi. 14 .  fig. 2. 3: 
text-fig. 20a (with synonymy)). 

Holotype : By monotypy, the original of FALLOT, 1885 (p. 231 ,  
pi. 1 .  fig. 2 ,  2a) from the 'Gres vert senonien' at Dieulefit, DrOme. 
France. in the Collections of the lnstitut Dolomieu. Grenoble. 

Descnption · UM SEN-049 is the basis of Mortoniceras serrato­
margmatum ReoTENBACHER in BASSE ( 1 939). The specimen is a compo­
site mould, deformed into an ellipse 102.5 mm in diameter (PI. 31 , 
fig. 13).  Coiling is very evolute. the umbilicus comprising 42 % of 
the diameter. Ornament is of narrow crowded prorsiradiate primary 
nbs. an estimated 46 on the outer whorl. with no. or only incipient 
umbilical bullae. and small but well-differentiated ventrolateral clavi. 
The venter is markedly tricarinate-bisulcate. 

Discussion : See KeNNeov ( 1 984a : p. 70) for a discussion of 
differences from other species. The P. (P.) aff. lepeei of KeNNEDY 
( 1 984a : p. 19 ,  fig. 8) from Dieulefit is near-identical in proportions 
and ribb1ng, but has well-marked spiral ridges and grooves. 

Occurrence : Middle Coniacian tridorsatum Zone in the Cor­
bieres. Dieulefit. Sarthe or Tourame 1n France. Italy and Zululand. 
South Africa. 

Subgenus Zuluiceras VAN HoePEN, 1 965 
(for synonymy see KuNGER & KeNNeov , 1 984 (p .  180)) 

Type species : Zuluiceras zulu VAN HoePEN , 1 965 (p. 9, pi .  5, 
text-fig. 1g-i, 2b). 

Peroniceras (Zuluiceras) cf. bajuvaricum 
(REOTENBACHER, 1 873) 

PI. 20, fig. 7, 8 

Discussion : Material from the Corbieres consists of fragments 
only, with maximum preserved whorl heights of up to 27 mm. See 
KENNEDY ( 1 984a : p. 80, pi. 16, fig. 1-3, 6-1 1 ,  pi .  17 ,  fig. 1 -3; text­
fig. 13k, 20b, c, e; 23, 24, 25) for a full account of the species. 

Occurrence : Middle Coniacian tridorsatum Zone in the Cor­
bieres. Elsewhere the species has been regarded as both Middle 
and Upper Coniacian. There are records from the Calcaires Ours 
de La Ribochere of Villedieu-le-Chateau in Touraine. the Calcaire 
de Cangey of Cangey. lndre-et-Loire. Assize L 1 of Arnaud near 
Cognac (Charente-Maritime) (de GRossowRe. 1 984), and Var. all in 
France; Austria. Italy, the Czech Republic, South Africa and Japan. 

Peroniceras (Zuluiceras) isamberti (FALLOT, 1885) 
PI. 20, fig. 1 ,  2 

1 885. Ammonites (Schloenbachia) isamberti FALLOT (p. 232. pi. 1 .  
fig. 1 ). 

1894. Gauthieras bajuvaricum ReoTENBACHER sp.; de GRossouvRe 
(p. 88 (pars)). 

1 965. Sornayceras isamberti (FALLOT); MATSuMoTo (p.  232). 
1984a. Peroniceras (Zuluiceras) isamberti (FALLOT, 1885); KeNNEDY 

(p. 86. pi. 16, fig. 12-14). 

Lectotype : Designated by KENNeov, 1 984a (p. 86) is a specimen 
in the collections of Laboratoire de Geologie. lnstitut Dolomieu. 
Grenoble. the original of FALLOT, 1 885 (pi. 2. fig. 1 )  from the Middle 
Coniacian of Dieulefit, DrOme. France. 

Discussion : Material from the Corbieres (PMR0 1 1 )  (P1 . 20, 
fig. 1 ,  2) consists of crushed fragments only, with whorl heights of 
up to 25 mm. but showing the rather coarse ribbing and markedly 
clavate ventrolateral tubercles characteristic of the species. See 
KeNNeov ( 1 984) for a full account of P. (Z.) isamberti. 

Occurrence : Middle Coniacian tridorsatum Zone of Dieulefit, 
DrOme. France: tridorsatum Zone and Upper Coniacian margae 
Zone in the Corbieres. 

Peroniceras (Zuluiceras) sp. nov. 
PI. 20, fig. 1 0  

1 984a. Zuluiceras sp. nov. KeNNEDY (p. 86, pi. 17 ,  fig. 4. 5). 

Dimensions : 

SP unregistered 

0 
93.5 
( 1 00) 

Wb 

16.9 
( 1 8 . 1 )  

Wh 

38.5 
(41 .2) 

Wb:Wh 

0.44 

u 
26.5 

(28.3) 

Description : An unregistered specimen in the Sorbonne Collec­
tions is badly crushed and 93.5 mm in diameter. Coiling is mode­
rately involute, comprising 28.3 % of the diameter. shallow. with a 
low, rounded wall and narrowly rounded umbilical shoulder. The 
whorls are high and compressed. with a sharp median keel flanked 
by shallow grooves. the edges of which are strengthened into feeble 
incipient lateral keels. Ornament is of crowded low ribs that arise 
singly. rarely in pairs. from feebly concave umbilical bullae. are 
straight and prorsiradiate across the flanks and terminate in feebly 
clavate ventral tubercles that total an estimated 16-18 on the last 
half whorl. 

Discussion : Although crushed, this specimen appears conspe­
cific with the better-preserved P. (Z.) sp. nov. of KeNNeov ( 1 984a : 
p. 86, p i .  1 7, fig. 4, 5). 

Occurrence : The present specimen is labelled 'Coniacien 
superieur a Micraster brevis, chemin de Bugarach a Linas'; the 
species also occurs in the Middle Coniacian P. tridorsatum Zone 
Gres Verts de Dieulefit of Dieufefit (Dr6me). 

Subfamily Texanitinae COLuGNoN, 1948 
(nom. transl. WRIGHT 1 957 (p .  429) 

ex Texanitidae ColLIGNON , 1 948 (p. 54(9)) 
Genus and subgenus Protexanites MArsuMoro, 1955 

Type species : Ammonites bourgeoisianus d'ORBIGNY, 1850 
(p. 212) by original designation by MArsuMoTo, 1955 (p. 38). 

Protexanites (Protexanites) bourgeoisianus 
(d'0RBIGNY, 1 850) 

PI. 1 9, fig. 5; PI. 2 1 ,  fig. 1 2, 1 5  

1850. Ammonites bourgeois/anus d 'ORBIGNY (p.  212) .  
1 984a. Protexanites bourgeois/ (d'ORBIGNY, 1850); KeNNeov (p. 1 05, 

pi. 23. fig. 1-4. 7-9; pi. 24, fig. 1-8; pi .  26, fig. 4 .  5; text-fig. 32-
34; 35a-e: 36b. c. e. f (with full synonymy)). 

1991a. Protexanites ( Protexanites) bourgeois/anus (d'ORBIGNv, 
1850); KENNEDY & COBBAN (p. 44, pi. 7, fig. 18,  19. 22-27; pi. 8, 
fig. 1-4. 6-9. 1 1 -13; pi. 1 2, fig. 12 ;  text-fig. 1 7-21 .  22b (with 
additional synonymy)). 

1 994. Protexanites (Protexanites) bourgeoisianus (d 'ORBIGNY, 1850); 
KAPLAN & KENNEDY (p. 49, pi. 27, fig. 2 ;  pi. 28, fig. 6, 7). 

Types : The lectotype, designated by MArsuMOTO ( 1 966 : p. 202). 
is MNHP 7181al ;  paralectotypes MNHP 7181a2-5, all from the Upper 
Coniacian Paratexanites serratomarginatus Zone. Couche a Ostrea 
auricularis of the C raie de Villedieu of St. Fraimbault. Sarthe. France. 
Paralectotype MNHP 7 1 8 1  is from the same horizon at Villedieu, 
Loir-et-Cher. France. and is a Paratexanites serratomarginatus. 

Discussion : P. (P.) bourgeois/anus is not uncommon in the 
Corbieres; we have twenty specimens, most from the Chemin de 
La Jouane section. The material ranges from juveniles as little as 
1 7  mm in diameter to adults. the largest of which is an estimated 
200 mm in diameter. Although crushed, the present material differs 
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1n no significant respects from the type and other specimens from 
Touraine revised by KENNEov ( 1 984a) and the better-preserved 
material from the U.S. Western Interior described by KENNEDY & 
COBBAN ( 1 991a). 

Occurrence : This species first appears as a great rarity at the 
top of the lower Upper Coniacian Gauthiericeras margae Zone in 
Touraine (KENNEDY 1 984a : text-fig. 34) and the Corbieres, and is 
common in the succeeding Paratexanites serratomarginatus Zone 
in Sarthe, Touraine, northern Aquitaine in France, and correlatives 
1n Germany, Austria, northern Spain, Algeria, Tunisia, Wyoming, 
Montana and Colorado in the U.S. Western Interior. 

Protexanites (Protexanites) bontanti (de GRossouvRE, 1 894) 
PI. 2 1 ,  fig. 1 ,  4, 5, 1 0, 1 1 ,  1 6  

1894. Protexanites bontanli d e  GRossouvRE (p. 77, pi. 1 7 ,  fig. 2; 
text-fig. 23). 

1 984a. Protexanites bontanti (de GRossouvRE, 1894); KENNEDv 
(p. 1 1 2, pi .  25, fig. 1-4; text-fig. 36a (with full synonymy)). 

1991a. Protexanites (Protexanites) bontanti (de GRossouvRE, 1 894); 
KENNEDY & CossAN (p. 50, pi .  7, fig. 38-4 1 ;  pi. 8, fig. 5, 10;  
text-fig. 4d). 

Types : The holotype by original designation is the original of 
de GROssouvRE, 1894 (p.  77, pi. 17,  fig. 2) an unregistered specimen 
in the collection of the Museum National d'Histoire Naturelle, Paris; 
the figured paratype (de GRossouvRE, 1894 (pi. 17,  fig. 3) has not 
been traced. Both were from the Upper Coniacian Paratexanites 
serratomarginatus Zone fauna of the Couche a Ostrea auricularis 
in the Craie de Villedieu at Villedieu, Lair-et-Cher, France. 

Discussion : The Corbieres specimens are all small, none 
exceeding 45 mm in diameter. They are crushed, but closely 
resemble well-preserved juveniles from the U.S. Western Interior 
described by KENNEDY & CoseAN ( 1 99 1 a) .  Small umbilicus, compres­
sed whorls and crowded flexuous ribs easily distinguish P. (P.) 
bontanti from P. (P.) bourgeoisianus and other species at the genus. 

Occurrence : Upper Coniacian P. serratomarginatus Zone in the 
Corbieres. Touraine and northern Aquitaine in France, and Wyoming 
m the U.S. Western Interior. Subspecies shimizui is from the San­
Ionian of Hokkaido, Japan, and Saghalien (MATSUMoro, 1 970b : 
p. 237, pi. 3 1 .  fig. 1 ,  2; text-fig. 6); MATSUMOTO, 1971 (p. 146. pf. 23, 
fig. 4; text-fig. 10)  and has also been recorded from the Coniacian 
of Provence by THOMEL ( 1 988). 

Protexanites (Protexanites) sp. 
PI. 1 9 ,  fig. 2 

Discussion : PM S02 is part of the body-chamber and penulti­
mate whorl of a Protexanites. The penultimate whorl fragment shows 
parts of five very distant, narrow ribs with strong conical submar­
ginal, and weaker, very elongate external clavi on either side of a 
sharp, undulose siphonal keel. The body-chamber fragment has a 
maximum preserved whorl height of 39 mm. Parts of eight ribs are 
preserved. They arise at feeble umbilical bullae, are straight and 
recti- to feebly rursiradiate on the flank, with submarginal tubercles 
of moderate strength, connected by a broad, blunt, prorsiradiate 
nb to a weak external clavus. 

The style and direction of ribbing on this fragment (the latter, 
perhaps modified by compaction) is quite unlike that of other 
Protexanites (Protexanites) from the Corbieres. The closest compa­
rison 1s with P. (P.) peroni MATSuMoro. 1970b (= Peroniceras cz6rnigi 
PERON (non REDTENBACHEA), 1896 : p. 53, pi. 5( 1 1 ) ,  f ig. 7), from the 
base of the 'Senonien' of Djebel Aures, Algeria. 

Occurrence : Middle Coniacian tridorsatum Zone in the Cor­
bieres. 

Genus Aneuretoceras KeNNEDY & CossAN, 1 99 1  a 

Type species : Aneuretoceras variabile KENNEDY & CoeBAN, 1991 a 
(p. 53 pi. 7, fig. 1 - 1 7, 20, 2 1 ;  text-fig. 24). 

Aneuretoceras variabile KeNNeov & CoeeAN , 1 991 a 
PI. 2 1 ,  fig. 6, 7 

1991a. Aneuretoceras variabi/e KENNEDY & CoeBAN (p. 53, pi. 7, 
f ig. 1 - 1 7 ,  20, 2 1 ;  text-fig. 24). 

Type : Holotype is US National Museum of Natural History Col­
lection no. 433 808, from the Upper Coniacian Cody Shale in the 
Oregon Basin, Park County, Wyoming (KENNEDY & CoeeAN, 199 1 a : 
pi. 7, fig. 16,  1 7). There are numerous paratypes. 

Description : PM K1-19  is a body-chamber fragment with a 
maximum preserved whorl height of 4.7 mm. Coiling appears to 
have been evolute, the whorls slowly expanding, compressed. with 
feebly convex inner flanks, convergent outer flanks, broadly roun­
ded ventrolateral shoulders and a feebly convex venter. Eight ribs 
are preserved on the fragment. They are narrow, straight and feebly 
prorsiradiate on the inner and middle flank, and flex forward, broa­
den and are concave on the ventrolateral shoulder, crossing the 
venter in an obtuse. rounded chevron. 

Discussion : The present specimen is significantly larger than 
the North American type material, but differs in no significant 
respects from the body-chamber ornament of the holotype and 
paratype figured by KENNEDY & CossAN, 1 99 1 a  (pi. 7. f1g. 14-17).  

Occurrence : Upper Coniacian serratomarginatus Zone in the 
Corbieres; otherwise as for types. 

Genus Paratexanites CoLLIGNON, 1 948 
( = Parabevahites CoLLIGNON, 1 948 : p. 63( 1 8) ) .  

Type species : Mortoniceras zeilleri d e  GRossouvRE, 1894 ( p .  67, 
pi. 14, fig. 1) by original designation by CalLIGNON, 1948 (p. 45 
( 1 02)). 

Paratexanites zeilleri (de GRossouvRE, 1 894) 
PI. 22, fig. 12;  pi. 23, fig. 1 ,  2; Fig. 20E, 24 

1894. Mortoniceras zeilleri de GROssouvRE sp. (p.  67 (pars), pi. 14, 
fig. 1 ). 

1 984a. Paratexanites zeilleri (de GRossouvRE, 1894); KENNEDY (p. 1 1 5, 
text-fig. 37 (with synonymy)). 

Lectotype : By the subsequent designation of MArsuMoro. 1970b 
(p. 249) is the original of de GRossouvRE, 1894 (pi. 67 (pars), pi. 14,  
fig. 1 )  (cast refigured by KeNNEDY, 1984a : text-fig. 37), from the 
Calcaires durs de la Ribochere of the Carriere de la Ribochere, 
Couture, Loir-et-Cher, France. 

Description : The smallest well-preserved specimen is PM R0-
1 9 , with an original estimated diameter of 53.5 mm. 12 primary ribs 
are preserved on the fragment. They arise at the umbilical seam. 
and strengthen into small bul lae on the umbilical shoulder. These 
give rise to broad, straight, prorsiradiate ribs that bear a conical 
submarginal tubercle linked by a broad, prorsiradiate rib to a 
subequal clavate marginal tubercle. A much-effaced prorsiradiate 
rib connects to a strong external clavus, separated by a groove 
from a coarse undulose siphonal keel (PI. 23, fig. 1 ,  2) PM RO 1 0  
and P M  R023 are similar Individuals. Large individuals such as PM 
S01 have 24-25 ribs at 1 1 0  mm diameter, and 125 mm diameter 
in PM R06, where inner-flank ribbing is coarse. the umbil ical 
tubercle having migrated out to an 1nner lateral position, as in the 
largest specimen, PM J0-5 (Fig. 24) with 28 ribs on the outer whorl 
at 2 1 5  mm diameter. 

Discussion : Coarse ribbing, with widely separated submarginal 
and marginal tubercles readily separate P. zeilleri from P. serrato­
marginatus (REDTENBACHER, 1873) from the Corbieres (compare PI .  
2t,  fig. 14 and Fig. 24). 

Occurrence : Middle Coniacian tridorsatum Zone and Upper 
Coniacian margae Zone in the Corbieres. The species also occurs 
in the Middle Coniacian or lower Upper Coniacian of Touraine. 
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FIGURE 24 

Paratexanites zeillen (de GAossouvAe. 1849). 
PM J0-5. Middle Coniacian tridorsatum Zone. Les Franc;:ois. Figure is reduced x 0.75. 

Paratexanites serratomarginatus (ReoreNBACHEA, 1873) 

PI. 2 1 ,  fig. 14 

1873. Ammonites serrato-marginatus ReoreNBACHER (p. 1 1 0. pi. 25. 
fig. 2). 

1984a. Paratexanites serratomarginatus (ReorENBACHER, 1873); KENNE· 
OY (p. 1 1 7, pi. 23, fig. 5, 6; pi. 26, fig. 1-3; pi. 27, f1g. 1-7; 
text-fig. 35f, g). 

Types : ReoreNBACHEA based th1s species on seven syntypes from 
the Coniacian Gosau Beds of Glanegg. Austna. No. 638 1 ,  the 
original of ReoreNBACHEA, 1873 (pi. 25, fig. 2a-b). preserved in the 
collections of the Haus der Natur. Salzburg. Austna. has been 

designated lectotype by KeNNeov et al. ( 1 98 1 b : p. 1 17). The other 
paralectotypes are either in th1s collection or the collections of the 
Oberosterreichisches Landesmuseum, Linz. Austria (see KeNNeov et 
al .. 1981 for details). 

Description : UPST G01 is a composite internal mould. the 
origmal diameter of which was at least 1 40 mm. Coiling is very 
evolute. the umbilicus broad and shal low. comprising 4 1  o/o approxi­
mately of the diameter. the umbilical wall low. flattened. undercut. 
w1th a narrowly rounded shoulder. The whorl section is compressed, 
w1th an intercostal whorl breadth-to-height ratio of 0.74, the whorl 
section compressed oval-trapezoidal. The costal whorl section is 
trapezo1dal-polygonal with the greatest breadth below mid-flank. 
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Ornament is of numerous primary ribs. All arise at feeble umbilical 
bullae and are single, save at the smallest diameters visible, where 
occasional pairs of ribs arise from a single bulla. There are 35-36 
ribs on the penultimate whorl, and 34-35 on the outer. The ribs are 
narrow, straight and prorsiradiate, narrower than the interspaces 
and at maximum strength across the middle of the flanks. All 
terminate in a small, clavate submarginal tubercle, linked by a broad 
rib to a somewhat larger, clavate marginal tubercle. The venter is 
damaged, but there appears to have been a siphonal keel flanked 
by grooves, the outer edges of which are strengthened into feeble 
lateral keels, with traces of external tubercles. 

Discussion : P. serratomarginatus are generally more finely and 
densely ribbed than P. zeilleri (de GRossouvRe, 1894) (see above), 
with submarginal and marginal tubercles closely approximated. 

Occurrence : Upper Coniacian P. serratomarginatus Zone, Tou­
raine, Aquitaine, the Corbieres, Castellane (Aipes-de-Haute-Pro­
vence), and Beausset Basin (Var) in France, Austria and Japan. 

Genus and subgenus Texanites SPATH, 1 932 

Type species : Ammonites texanus ROEMER, 1852 (p. 3 1 ,  pi. 3 ,  
fig. 1 )  by original designation by SPATH, 1932 (p.  379). 

Texanites ( Texanites) gallicus CoLUGNON, 1 948 
PI.  22, fig. 1 1 ;  Fig. 25 

1894. Mortoniceras texanum F. ROMeR sp.; de GRossouvRe (p. 80, 
pi. 16, fig. 2, 4 ;  pi. 1 7, fig. 1 ) .  

1987. Texanites ( Texanites) gallicus CoLLtGNON, 1948; KeNNeov 
(p. 770, p i .  80, fig. 4-7; pi .  8 1 ,  fig. 1-6 (with synonymy)). 

1994. Texanites ( Texanites) gallicus CowGNON; W1eDMANN (p. 238, 
pi. 44, fig. 1 ,  3, 4; pi. 35, fig. 3-6; text-fig. 16c). 

Type : Lectotype, by the subsequent designation of COLuGNoN, 
1948 (p. 42(99)) is the original of de GRossotNRE, 1 894 (pi. 1 7, fig. 1 ) .  
This specimen has not been traced, but plaster casts survive i n  a 
number of collections (MNHP, FSL); the original (Fig. 25) was from 
the 'Marnes bleues a petits fossiles situees au bas du chemin de 
Sougraigne aux Croutets (Aude). sous la couche a Lima marticen­
sis'. 

Dimensions : 

Lectotype (cast) 

0 
1 1 8.0 
( 1 00) 

Wb 

- H  

Wh 

42.5 
(36. 1 )  

Wb:Wh U 

47.7 
(40.4) 

Description : The lectotype is the best-preserved specimen from 
the Corbieres. A cast is 1 1 8  mm in diameter. Coiling is very evolute, 
the marginal tubercle visible within the umbilical wall of the suc­
ceeding whorl. The umbilicus comprises 40.4 o/o of the diameter, is 
shallow, with a low, outward-inclined wall and more narrowly roun­
ded umbilical shoulder. The whorl section appears to have been 
slightly compressed, and polygonal in costal section. There are 
28 ribs on the outer whorl : all are primaries, and arise on the 
umbilical wall. They strengthen into a well-marked, sharp, feebly 
bullate umbilical tubercle, which gives rise to a strong ,  straight, 
distant, prorsiradiate rib with a stronger conical lateral tubercle and 
even stronger marginal tubercle. The external tubercle is weaker 
and clavate. lt is separated from the marked siphonal keel by a 
narrow ventral groove. The inner whorls, so far as visible, bear 
exclusively primary ribs. 

DiSCUSSiOn : COLUGNON ( 1 948), KENNEDY ( 1 987) and WIEDMANN 
( 1 994) have reviewed this species. lt is closely allied to T. quin­
quenodosus (REDTENBACHER, 1 873), as revised by KENNEDY, SUMMESBER 
GER & KuNGER ( 1 98 1 b), and discussed further below. They differ in 
the markedly clavate tubercles of quinquenodosus compared to the 
rounded tubercles of gallicus. These are slight differences, but 
available material does not provide enough variation data to show 

them to be intraspecific vanants and they are kept separate at this 
time. 

Occurrence : Middle and Upper Santonian, gallicus and para­
planum Subzones in the Corbieres. Lower (and Middle?) Santonian, 
Assize M ' and M2 in Aquitaine; northern Spain, Bulgaria, ? Italy, 
Venezuela, Zululand (South Africa) and Madagascar. 

Texanites ( Texanites) quinquenodosus (ReoreNBACHER, 1 873) 
PI. 22, fig. 8, 1 0; PI. 23, fig. 3-5; Fig. 26. 

1 873. Ammonites quinquenodosus ReorENBACHER, (p. 108, pi. 24, 
fig. 3). 

1981 a. Texanites quinquenodosus (ReoreNBACHER, 1 873); KeNNeov, 
KuNGER & SuMMESBERGER (p. 26, fig. 8-16 (with full synonymy)). 

Type : Lectotype, designated by MArsuMoro, 1970b (p. 273) is 
no. 1 873/01/13 in the collections of the Geologische Bundesanstalt, 
Vienna, from the Santonian Gosau Beds of St Wolfgang, lschl, 
Austria, the original of ReorENBACHER, 1873 (pi. 24, fig. 3) refigured 
here as Figure 26. 

Description : The early growth stages of specimens from the 
Corbieres tend to be crushed; the best of these is shown as 
Plate 23, figure 3. Coiling is very evolute, the umbilicus comprising 
around 46 o/o of the diameter; the whorls expand very slowly. 28 bul­
lae perch on the umbilical shoulder and give rise to one, rarely 
two. primary ribs to give a total of 32 to 34 ribs at the ventrolateral 
shoulder. 

Ribs are straight, close-spaced, prorsiradiate, and strengthen 
and broaden across the flanks. They bear small clavate lateral, 
stronger clavate submarginal, even stronger, clava1e marginal, and 
slightly weaker, very elongate external clavi, separated by a pro­
nounced groove from the strong siphonal keel. A much less defor­
med fragment with a whorl height of 30 mm is shown as Plate 23, 
figures 4, 5; it suggests that the original whorl section was compres­
sed. Larger still is MNHP R 52580 (PI. 22, fig. 10) 1 1 5  mm in 
diameter, with 1 6  primary ribs per whorl. At this growth stage the 
lateral tubercles are only feebly clavate, the submarginal, marginal 
and external markedly so, a condition matched in the lectotype 
(Fig. 26). 

Discussion : Texanites quinquenodosus and T. gallicus are clo­
sely allied, as noted above. They differ in the markedly clavate 
tubercles of the present species as opposed to rounded in gallicus, 
a feature well-displayed by specimens from the Corbieres. which 
also tend to be more densicostate. 

Occurrence : Middle Santonian gallicus Subzone in the Cor­
bieres. 'Lower' Santonian of southeastern France and Hokkaido, 
Japan, Santonian of Austria, and, doubtfully, Angola; Upper Santo­
nian of Madagascar. 

Texanites ( Texanites) americanus (LAssw1rz, 1 904) 
PI. 23, fig. 6 

1904. Schloenbachia bourgeoisi d'ORBIGNY var. americana LASSWITZ 
(p. 252(32) pi. 20(8), fig. 1 ) .  

1928. Mortoniceras americanum (LASSWITZ); AoKINS ( p .  252). 
1948. Texanites bourgeoisi (d'ORsiGNv) var. americanum (LAssw1rz): 

COLLIGNON (p. 41 ). 
1963. Texanites americanus (LAssw1rz, 1904); YouNG (p. 83. pi. 4 1 ,  

fig. 1 ,  3 ;  pi. 44, fig. 2 ,  3 ;  pi. 48, fig. 1 ,  3 ;  pi. 57. fig. 5 ;  text-fig. 
24c). 

Type : YouNG ( 1 963 : p. 83, pi. 44, fig. 2, 3) illustrated and 
designated University of Texas Memorial Museum Collections no 
UT-563 neotype of Texanites ( Texanites) americanus; it is from the 
Lower Santonian Austin Chalk of Texas. The figured syntype of 
LAssw1rz ( 1 904 : pi. 20(8), fig. 1 )  is not in fact lost, as YouNG presu­
med, but survives in the collections of Wroclaw University, Poland. 

Description : PM G6-6 (PI. 23, fig. 6) is part of two crushed 
whorls, deformed into an ellipse with a maximum diameter of 240 mm. 
Coiling is very evolute, the submarginal tubercle exposed in the 
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FIGURE 25 

Texanites ( Texanites) gallicus COLLIGNON, 1 948. 
The holotype, the original of de GRossouvRe, 1894 (pi. 27, fig. 1, 2) from the 'Marnes bleues a petites fossiles situees au bas du chemin 

de Sougraigne aux C routets (Aude), sous la couche a Lima marticensis' (copy of de GRossouvRe). Figure is x 1 .  

umbilical seam of the succeeding whorl. The whorls expand very 
slowly; the whorl section cannot be established due to post-mortem 
deformation. The penultimate whorl fragment bears parts of eight 
coarse umbilical bullae. These give rise to coarse, straight, prorsi­
radiate ribs with coarse conical lateral tubercles equidistant 
between umbilical bullae and somewhat weaker but still coarse, 
submarginal clavi. The strong marginal clavi are closer to the 
submarginal than the latter are to the lateral, and close to very 
elongate external clavi that tend to be linked by a spiral ridge. A 
coarse groove separates these ridges from a strong siphonal keel. 
There are three intercalated ribs on the inner whorl, with submar­
ginal, marginal and external tubercles only. The outer whorl bears 
16 ribs, all but one coarse primaries, with tubercles as on the inner 

whorl. The single secondary rib has submarginal, marginal and 
external tubercles only. 

Discussion : The present fragment differs in no significant res­
pects from the figure of LAsswtrz; very evolute coiling, coarse ribs 
with occasional secondaries, tubercle shape and spacing all corres­
pond. Specimens figured by YouNG {1 963) lack intercalated ribs. 
See KuNGER & KeNNeov { 1 980 : p. 158) for a discussion of the 
relationship between T. americanus and T. rarecostatus COLuGNON, 
1966. 

Occurrence : Santonian of Texas. Upper Santonian lower part of 
paraplanum Subzone in the Corbieres. 

Texanites ( Texanites) soutoni (BAtLv, 1 855) 
PI. 23, fig. 7 

1855. Ammonites soutoni BAILY {p. 455, pi. 1 1 ,  fig. 1 ). 
1980. Texanites soutoni (BAtLY, 1855); KuNGER & KENNEOY (p. 189, 

fig. 143- 1 5 1 b, 152b, 153-163). 
1980. Texanites sou/ani natalense KuNGER & KeNNeov (p. 214 ,  

fig. 164-185). 

Type : Holotype by monotypy in BMNH C47261 ,  the original of 
8AILY, 1855 (pi. 1 1 ,  fig. 1 )  refigured by KLINGER & KENNEOY, 1 980 
(text-fig. 143) and from the Upper Santonian to Lower Campanian 
Umzamba Formation of Umzamba Cliff, Zululand, South Africa. 

Description : UPST 54 (PI. 23, fig. 7) is part of a nucleus 85 
mm in diameter, and part of an outer whorl, part body-chamber, 
with a maximum preserved whorl height of 65 mm, and whorl 
breadth-to-height ratio of 0.56 (accentuated by crushing). 

Coiling appears to have been fairly evolute, the umbilicus shal­
low, with a flattened wall and narrowly rounded umbilical shoulder. 
There are ten small, sharp bullae perched on the umbilical shoulder. 
These correspond to 13 ribs. Long secondaries arise low on the 
flank and link tenuously to the bullae. Ribs are low, blunt, straight, 
prorsiradiate and crowded, with weak lateral bullae and weak sub­
marginal clavi visible. The outer whorl bears 14 ribs, all primary, 
strong, narrow, straight and prorsiradiate on the inner to middle 
flank, but flexed forwards and feebly concave on outermost flank 
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FIGURE 26 

Texanites ( Texanites) quinquenodosus (ReoTENBACHER, 1 873). 
Lectotype, no. 1 873/01/13 in the collections of the Geologische Bundesanstalt Vienna, from the Santonian Gosau Beds of St Wolfgang, 

lschl, Austria. Figure is x 1 .  

and ventrolateral shoulder. Tubercles are subordinate to ribs, with 
umbilical bullae, weak bullate lateral, near-effaced submarginal. 
strong, feebly clavate, marginal and weak external clavi. 

Discussion : Whorl section, coiling, rib and tubercle pattern 
match those of the much larger holotype of Texanites soutoni. 
KuNGER & KeNNeov ( 1 980) discuss this species at length, and 
recognized two subspecies; the present fragment probably 

belongs to the nominate subspecies. but is too incomplete to be 
certain. A few small specimens with crowded ribs and feeble 
tubercles may be juveniles of this species (PM K3S 12)  (PI. 2 1 ,  
fig. 9). 

Occurrence : Upper Santonian to Lower Campanian of Zululand 
and Pondoland (South Africa). Middle or Upper Santonian in the 
Corbieres. 
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Family Tissotiidae HvAn, 1 900 
Genus and subgenus Tissotioides RevMENT, 1 958a 

Type species : Ammonites haplophyllus ReoTENBACHER, 1873 
(p. 100, p i .  23, fig. 1 )  by original designation by RevMENT, 1958a 
(p .  48). 

Tissotioides ( Tissotioides) haplophyllus (REDTENBACHER, 1 873) 
PI. 24, fig_ 3, 4; Fig. 27 

1 873. Ammonites hap/ophyl/us REDTENBACHER (p .  100, p i .  23, fig. 1) .  
1984a. Tissotioides ( Tissotioides) hap/ophyllus (REDTENBACHER, 1873); 

KENNEOY (p. 123, pi. 28 fig. 2, 3; pi. 29, fig. 3, 4; text-fig. 38a-C 
(with full synonymy)). 

Type : The holotype by monotypy is the original of REDTENBACHER, 
1873 (p.  100, p i .  23, fig. 1 )  from the Coniacian Gosau Group of 
Schmolnauer Alpe, near Strobl, Austria, in the collections of the 
Geologische Bundesanstalt Vienna, no. 1 873/01/7, 3442, refigured 
by KENNEDY, 1 984a (text-fig. 38). 

Discussion : An extensive revision of this species was given by 
KENNEov ( 1 984a). The material from the Corbieres is either crushed 
(pi. 24, fig. 3, 4) or worn, but includes the complete adult in the 
S�NESSE Collection (Fig. 27), UM SEN022, from the 'deuxieme coume 
a l'est de Soulatge, region de Bugarach'. 150 mm in d iameter, it 
has 240° or body-chamber preserved. 

Occurrence : Middle Coniacian tridorsatum Zone in the Cor­
bieres. The type material is from the Middle Coniacian of Austria, 
and the species is also known from northern Aquitaine and Dieulefit 
(Dr6me) in France, and northern Spain. 

Genus Metatissotia HvATT, 1 903 
( = Oordiella RevMENT, 1 958b (p. 59)) 

Type species : Ammonites fourneli 8AvLe, 1849 (p. 360, pi. 1 7 ,  
fig. 1-5) b y  the subsequent designation of ROMAN, 1938 (p. 479). 

Metatissotia ewaldi (Voo BucH, 1 848 ) 
PI. 1 8, fig. 5; PI. 24, fig. 5; PI .  25, fig. 12-16;  

PI .  26, f ig .  5,  6; Fig. 28 

1 848a. Ammonites ewaldi VaN BucH (p. 221 .  p i .  1 .  fig. 4). 
1 848b/1850. Ammonites ewaldi VaN BucH; VaN SucH (p. 26, pi. 6. 

fig. 6, 7; pi. 7, fig. 4). 
1 848b/ 1850. Ammonites robin/ TH IOLLIERE; VaN BucH (p. 28. pi. 6. 

fig. 5). 
1849. Ammonites Robini THIOLU�RE (p .  744, pi. 1 ). 
1 984a. Metatissotia ewaldi (VaN BucH, 1848); KeNNeov (p .  127 p i .  

28, fig. 4 ,  5; p i .  29, f ig .  9-1 1 ;  p i .  30, f ig .  1 ,  2, 5, 6, 8 ,  9, 1 2; 
pi. 32, fig. 1-3; text-fig. 40b, e (with full synonymy)). 

Types : These have not been traced, but were from Dieulefit 
(Dr6me). France. 

Description : The best-preserved juvenile is that figured by de 
GRossouvRe ( 1 894 : pi. 9 ,  fig. 5) (PI. 25, fig. 1 1 ,  12). Coiling is very 
involute, with a tiny, deep umbilicus comprising 9.5 % of the dia­
meter. the umbilical wall flat and subvertical, with a sharp. narrowly 
rounded umbilical shoulder. The whorl section is compressed (whorl 
breadth-to-height ratio 0.64), with the greatest breadth at the um­
bilical shoulder, the inner flanks broadly rounded, the outer flanks 
flattened and convergent with acutely fastigiate venter. There are 
four blunt umbilical bullae on the last half whorl that give rise to 
pairs of broad, low, flat, obscure ribs that are feebly concave and 
connect (together with short intercalated ribs) to blunt ventral clavi, 
of which there are 1 1  on the last half whorl. The line of the ventral 
clavi is marked by a facet. forming a spiral ridge on the shell. 
Ornament declines as size i ncreases. leaving traces of ribs on the 
outer flank plus clavi (PI. 25, fig. 14) beyond which the facet may 

remain (PI. 24, fig. 5) or be lost, to give an unornamented oxycone 
in later grt;>wth (PI.  25, fig_ 1 5). Our largest specimens include an 
individual septate to 1 10 mm diameter (PI .  25, fig. 16)  and one 
130 mm in diameter that is part body-chamber (PI. 24, fig. 5). 

Discussion : See KeNNeov ( 1 984a : p .  1 28) for a discussion of 
differences from allied species. 

Occurrence : Middle Coniacian P. tridorsatum Zone in the Cor­
bieres, northern Aquitaine, Dieulefit (Dr6me), France; northern Spain 
and Austria. 

Metatissotia nodosa HvAn, 1 903 
PI. 25, fig. 1 1  

1894. Tissotia haplophylla ReoTENBACHER sp.; de GRossouvRe (p. 42, 
(pars). pi. 4 ,  fig. 3, 4 ,  non 5). 

1 903. Metatissotia nodosa HvAn (p. 47). 

1984a. Metatissotia nodosa HvArr, 1 903; KeNNEov (p. 1 3 1 .  pi . 29, 
fig. 7, 8). 

Type : Lectotype by the subsequent designation of KeNNEov. 
1984a (p. 1 3 1 )  iS the original Of de GROSSOUVRE, 1894 (p i .  4, fig. 3, 
4) (KENNeov, 1 984a : p i .  29, fig. 7, 8), an unregistered specimen in 
the Sorbonne collections from the Middle Coniacian of Saint-Hilaire­
de-Jonzac, Charente-Maritime, France. The paralectotype has not 
been traced. 

D1scussion : PM BOa3 is the same diameter as the lectotype, 
from which it differs in no significant respects. See KeNNeov ( 1984a) 
for a full description of the species. 

Occurrence : Lower and Middle Coniacian of northern Aquitaine. 
Middle Coniacian tridorsatum Zone in the Corbieres. 

Metatissotia sp. 1 
PI. 24, fig. 1 ;  Fig. 29 

1937. Tissotia redtenbacheri de GRossouvRe; S�Nesse (p .  35, p i .  1 1 ,  
fig. 4). 

Discussion : The specimen referred to Tissolia redtenbacheri by 
S�Nesse ( 1 937) is shown as Plate 24, figure 1, and Figure 29. lt is 
wholly septate, and 1 1 0  mm in diameter. a stout oxycone, orna­
mented by low, broad outer flank ribs that terminate in blunt ventral 
clavi borne on a faceted ridge. The suture is not that of M. 
redtenbacheri (see revision in KeNNeov, 1 984a : p. 1 32, pi. 28, fig. 1 ;  
text-fig. 40a). and the specimen appears to be a member of the 
M. ewaldi group. 

Occurrence : Middle Coniacian tridorsatum Zone of the Cor­
bieres. 

Metatissotia sp. 2 
PI .  24, fig. 2; Fig. 30 

1937. Tissotia robini THIOLLI�Re; S�Nesse (p. 35, pi. 1 1 ,  fig. 3). 

Discussion : The original of SENesse 1937 (p. 35, pi. 1 1 .  fig. 3) 
is no SEN 029 in the Collections of Montpellier University, shown 
as Plate 24, figure 2 and Figure 30. Wholly septate and 92 mm in 
diameter, the coiling is more evolute than in typical M ewaldi, with 
much coarser umbilical bullae that persist to a much larger diame­
ter. 

Occurrence : Middle Coniacian tridorsatum Zone of the Cor­
bieres. 

Metatissotia cl. redtenbacheri (de GRossouvRe, 1 894) 
PI .  26, fig. 1 ,  2 

compare : 
1894. Tissotia redtenbacheri de GRossouvRE (p. 42. text-fig. 23). 
1984a. MetatiSSOtia redtenbacheri (de GROSSOUVAE, 1894); KENNEDY 

(p. 132,  p i .  28, fig. 1 ;  text-fig. 40a (with additional synonymy)). 
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FIGURE 27 

Tissotioides haplophyllus (REDTENBACHER, 1873). 
UM SEN-022, the original of S�NESSE, 1 937 (pi. 10, fig. 1) from the Middle Coniacian tridorsatum Zone of Soulatge. 

Discussion : An oxycone Metatissotia has the shell form of M. 
redtenbacheri, but lacks sufficient sutural detail to confirm reference 
to de GROSSOUVRE'S Species. 

Occurrence : PM B 1 .  1 is from the Upper Coniacian of the 
Corbieres. The holotype of M. redtenbacheri is from the Assize L 1 
of ARNAuo, tunnel de Laugerie, near Les Eyzies-de-Tayac (Dor­
dogne), France, Middle Coniacian tridorsatum Zone. 

( 

FIGURE 28 

External suture of Metatissotia ewaldi (VON BucH, 1848). 
Sorbonne Collections, the original of de GRossouvRE 1 894 (pi. 9, 

fig. 5) (see also PI. 25, fig. 12,  13). Bar scale is 1 0  mm. 

FIGURE 29 

External suture of Metatissotia sp. 1 .  
UM SEN 027, the original of S£NESSE, 1937 (pi. 1 1 ,  fig. 4 )  from 

the Middle Coniacian tridorsatum Zone of Bugarach. Bar scale is 
10 mm. 
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FtGURE 30 

External Suture of Metatissotia sp. 2. 
UM-SEN 029, the original of SIONesse 1 937 (pi. 1 1 ,  fig. 3) from 

the Middle Coniacian tridorsatum Zone of Bugarach. 
Bar scale is 1 0  mm. 

Fam i ly Sphenod iscidae Hvm, 1900 
( = Libycoceratidae ZAsoRsKt, 1 982 : p.  306) 

Subfamily Lenticeratidae HvATT, 1900 
( = Eulophoceratinae Hvm, 1 903 : p.  83) 

Genus Paralenticeras HvArr, 1 900 

Type species : Amattheus sieversi GeRHARor, 1897 (p. 79, pi. 1 ,  
fig. 5). 

Paralenticeras caneroti CoLuGNoN, 1983 
PI. 25, fig. 8-10; Fig. 31 

1 983. Paralenticeras caneroti CoLuGNON (p.  204, pi. 7, fig. 3). 

Type : Holotype is UPSTNB 20 (PI. 25, fig. 8-10), from the Upper 
Santonian paraplanum Subzone Marnes Bleues de Sougraigne, on 
the 'chemin de Sougraigne aux Croutets'. 

Description : The holotype consists of a wholly septate fragment 
and part of the body-chamber. The phragmocone fragment 
comprises just under half a whorl, with an estimated original dia­
meter of 50 mm, a maximum preserved whorl height of 30.5 mm 

FtGURE 31 

External suture of the inner whorls of the holotype of 
Paralenliceras caneroti CoLuGNON, 1 983. 

UPST NB 20, from the Upper Santonian paraplanum Subzone, 
Chemin de Sougraigne aux Croutets. Bar scale is 10 mm. 

and whorl breadth-to-height ratio of 0.3. The shell is oxycone, with 
the greatest whorl breadth just outside the umbilical shoulder. The 
ventrolateral shoulder is marked by a distinct facet. There are 
suggestions of delicate prorsiradiate striae on the inner flanks, while 
the outer flanks bear short, widely separated faint, narrow ribs, an 
estimated six to eight per half whorl. The body-chamber extends 
to just over half a whorl, and may be complete. The whorl breadth­
to-height ratio is 0.48, the shell stoutly oxycone with traces of a 
ventrolateral facet; there is no ornament on the mould. The juvenile 
suture shows a deeply incised trifid E/L with narrow-stemmed ele­
ments. The terminal suture appears to have had little incised auxi­
liary elements. 

Discussion : Parafenticeras is typically Coniacian, but P. caneroti 
has the shell shape and suture of the type species, suggesting 
CoLLIGNoN's original generic assignation to be correct. WIEDMANN 
( 1 994) has, however recorded the closely allied genus Lenticeras 
from the Lower Santonian. Paralen/iceras sieversi (GERHARor, 1897) 
(see revision i n  ReNz, 1 982 : p. 1 1 0, pi. 36, fig. 7-9; pi. 37, fig. 1 ;  
text-fig. 85a-d) has much stronger falcoid ornament of riblets and 
striae that persist to the adult body chamber. P. leonhardianum 
(KARsTEN, 1 886) (p. 106, pi. 2, fig. 6) (see revision in ReNz, 1982 : 
p. 1 10, pi. 36, fig. 2-6; text-fig. 84) has weak to coarse, feebly falcoid 
branching ribs on the inner whorls. P. spathi REYMENT, 1958c (p. 17, 
pi. 1,  f ig. 6; pi .  2, fig. 5; pi .  3, fig. 2-4: pi .  4, fig. 1-4; text-fig. 6a-f, 7a-c: 
8a-b, e-f) lacks the outer-flank ribs of the present species. 

Occurrence : As for type. 

Genus Eulophoceras Hvm, 1903 
( = Praelibycoceras H. DouvtLLE, 1 9 1 2  (p. 3 1 5); 

Pelecodiscus VAN HoePEN, 1 921  (p. 30); 
Sphenodiscoceras SPATH, 1 92 1  b (p. 243); 

Skoumalia SuMMesseRGER, 1979 (p .  1 46)) .  

Type species : Eutophoceras natalense HvAn, 1 903 (p. 86, 
pi. 1 1 , fig. 2-6) by original designation. 

Eu/ophoceras cf. natalense HvATT, 1903 
PI. 26, fig. 3, 4, 7; Fig. 32 

compare : 
1 903. Eulophoceras natalense HvArr (p. 86, pi. 1 1 ,  fig. 2-6). 
1 982. Eulophoceras natafense HvATT, 1903; IMMEL, KuNGER & WtEDMANN 

(p. 24, pi. 8, fig. 5). 

Dimensions : 

SP unregistered 

0 
63.5 
( 1 00) 

Wb 

2 1 .8 
(34.3) 

Wh 

45.5 
( 7 1 .6) 

Wb:Wh 

0.48 

u 

- (-) 

Description : The best-preserved specimen is a crushed juvenile 
63.5 mm in diameter (PI. 26, fig. 3, 4). Coiling is very involute, the 
shell oxycone, with a tiny umbilicus. Low, blunt, straight, prorsira­
diate primary ribs arise in pairs at the umbilical seam and sweep 

FiGURE 32 

External suture of Eufophoceras cf. natalense HvArr, 1 903. 
UPST, L 14,  from the Santonian Marnes a Micraster, chemin de 

Montferrand. Bar scale is 10 mm. 
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FIGURE 33 

External suture of Eulophoceras austriacum (SuMMESBERGER, 1979). 
UPST MB, from the Upper Santonian pyritic paraplanum Subzone 

fauna of La Jouane. 

forwards to mid-flank, where they flex back and are feebly concave 
and markedly rursiradiate on the outermost flank. There are a total 
of seven ribs on the first half of the outer whorl; the ribs decline 
markedly on the second half. UPST L 1 4  (PI. 26, fig. 7) is equally 
crushed, with an estimated original diameter of 65 mm. lt has an 
estimated eight primary ribs on the last half whorl, arising in pairs 
at the umbilical shoulder, and much blunter and coarser than in 
the previous specimen. 

Discussion : As noted by CooPER ( 1 988), no less than nine 
Eulophoceras species are described from a limited Upper Santonian 
- Lower Campanian interval in Pondoland (South Africa), all proba­
bly conspecific. for which natalense is the earliest available specific 
name. The Corbieres specimens have the same basic style of 
ribbing as this material and are probably conspecific. 

Occurrence : Santonian of the Corbieres. 

Eulophoceras spp. juv. 
PI. 25, fig. 1 ,  2, 6, 7 

1 983. Eu/ophoceras cf. miloni HouRco; CoLuGNON (p. 205, pi .  7, 
fig. 4). 

1 983. Eulophoceras grossouvrei (CoLuGNON) (p.  205, pi. 7, fig. 4). 
Discussion : CoLUGNON ( 1 983) described two juvenile Eulopho­

ceras from the Corbieres that are too small to be usefully compared 
with the type material of the better-known African and Madagascan 
species. H is Eulophoceras cf. miloni HouRco (PI. 25, fig. 6, 7) is a 
limonitic phragmocone 45 mm in diameter, with delicate umbil ical 
bullae and traces of falcoid ribs, most conspicuous on the outermost 
flank. lt may be a juvenile of the natalense group, but is too small 
to be certain. The holotype of Eulophoceras grossouvrei CowGNON, 
1983 (PI. 25, fig. 1 ,  2) is a very corroded phragmocone 54 mm in 
diameter, without ornament in the limited areas where the surface 
of the mould survives undamaged. lt is best regarded as a nomen 
dubium. 

FIGURE 34 

External suture of Eulophoceras austriacum (SuMMESBERGER, 1979). 
UPST A9-3. Upper Santonian paraplanum Subzone, Chemin de 

Sougraigne aux Croutets. Bar scale is 10 mm. 

Occurrence : UPST S8, the original of Eulophoceras cf. mi/oni 
HouRco of CoLuGNON ( 1 983) is from the Middle Santonian gallicus 
Zone. UPST 4 1 ,  the holotype of Eulophoceras grossouvrei CoLUGNON, 
1983, is from the Upper Santonian parap/anum Zone in the Cor­
bieres. 

Eulophoceras austriacum (SuMMeseeRGER, 1 979) 
PI 25, fig. 3-5; PI. 26, fig. 8; Fig. 33, 34 

1979. Skouma/ia austriaca SUMMESBERGER (p .  1 4 1 ,  p i .  9, fig. 37-4 1 ;  
text f1g. 26-30). 

1980. Skouma/ia austriaca SuMMESBERGER; SuMMESBERGER (p. 280, p i .  2, 
fig. 5, 6: pi. 3, fig. 7, 8: text-fig. 5. 6). 

1 985. Eulophoceras austriaca (SuMMESBERGER); AM�oRo & HANCOCK 
(p. 23, fig. 1 1d ,  e). 

1987. Eulophoceras austriacum (SuMMESBERGER, 1979): KeNNeov 
(p. 776, p i .  82, fig. 1-3). 

Holotype : The original of SuMMESBERGER, 1979 (pi .  9, fig. 37, 38) 
from the Upper Santonian of the Gosau Basin, Austria. 

Description : There are three specimens from the Corbieres : two 
pyritic juveniles (PI .  25, fig. 3-5) and a crushed adult (PI. 26, fig. 8). 
The pyritic juveniles have whorl heights of up to 1 1  mm, corres­
ponding to a diameter of 22 mm. Coiling is very involute. the 
umbilicus small ( 1 0 % of diameter), of moderate depth with a 
flattened wall and narrowly rounded umbilical shoulder. The whorl 
section is compressed, with the greatest breadth at the umbilical 
shoulder. the flanks convergent, with a marked ventrolateral facet 
and an acutely fastigiate venter with entire keel. The whorl breadth­
to-height ratio is 0.64. There are seven to eight umbilical bullae per 
whorl. They strengthen progressively as size increases, and give 
rise to groups of two or three low, broad prorsiradiate ribs which, 
together with occasional intercalated ribs, terminate in feeble ven­
trolateral bullae, an estimated 24 per whorl. The suture line of these 
juveniles shows a very broad, subtrifid E/L, with plump, entire to 
little-incised auxiliary elements (Fig. 33, 34). The adult specimen 
referred to the species (PI. 26, fig. 8) is deformed into an ellipse 
with a major diameter of 150 mm. Coiling is very involute, oxycone; 
ornament is poorly preserved, but there are five to six low, broad, 
prorsiradiate inner flank ribs per whorl, and more numerous outer­
lateral/ventrolateral bullae, connected tenuously to the inner-flank 
ribs in some cases. There is a feeble ventrolateral facet. The suture 
has a deeply incised E/L and a series of bifid auxiliary elements. 

Discussion : The adult specimen differs in no significant respects 
from the Austrian type material. The juveniles closely resemble adult 
Oiaziceras SPATH, 1 92 1 . 

Occurrence : Upper Santonian of Austria and northern Aquitaine. 
Upper Santonian paraplanum Zone in the Corbieres. 
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Suborder Ancyloceratina W1EDMANN, 1 966 
Superfamily Turri l i taceae G1LL, 1871 
Family Anisoceratidae HvATI, 1900 

( = Algerit idae SPATH, 1 925b (p. 1 90) ;  
Phlycticrioceratinae SPATH, 1 926 (p .  80)) 

Genus Allocrioceras SPATH, 1 926 

Type species : By original designation : Crioceras ellipticum 
Wooos, 1 896 (p. 84 (non MANTELL)) which was renamed Allocrioceras 
woodsi SPATH , 1939 (p. 598) = Hamites angustus J.  de C.  SoweABY, 
1850 (p.  346, p i .  29, fig. 1 2). 

Allocrioceras aff. burckhardti KENNeov & CossAN, 1991 a 
PI. 27, fig. 1 8, 1 9  

compare : 
1 9 1 9 .  Crioceras sp. ind. (various forms) BuACKHAADT (p. 98 (pars), 

pi .  24, fig. 1 ,  2). 
1991a. Allocrioceras burckhardli KENNEDY & CoBBAN (p.  58, p i .  10,  

f ig.  14 ,  16) .  

Description : The single fragment PM BS-39 is 42.5 mm long, 
with a maximum preserved whorl height of 20.5 mm, the whorl 
section very compressed, apparently a result of post-mortem crus­
hing. The rib index is seven, the ribs coarse, prorsiradiate, feebly 
convex on the flanks, and all bearing a strong ventrolateral tubercle, 
l inked by a single transverse rib across the venter to the tubercle 
on the opposite flank. 

Discussion : Ornament of this short fragment closely resembles 
that of A burckhardti, but the whorl section is very compressed 
rather than subcircular, and there are no constrictions. To what 
extent this is a matter of preservation cannot be established. 

Occurrence : Allocrioceras aft. burckhardti occurs in the Middle 
Santonian gallicus Subzone in the Corb ieres . A. burckhardti is 
known from the Middle Coniacian of Montana, the Upper Coniacian 
of Utah and the undifferentiated Coniacian of Guerro Province, 
Mexico. 

Genus Phlycticrioceras SPATH, 1 926 

Type species : Ancyloceras ( ?) douvillei de GAossouvAE, 1 894 
(p. 254, pi.  35, fig. 8) = Hamites trinodosus GEINITZ, 1 850 (p. 18, 
pi .  3 ,  f ig.  4) by original designation. 

Phlycticrioceras rude sp. nov. 
PI. 1 9, fig. 3, 4 

Type : Holotype is PM E8-2, from the Upper Santonian parapla­
num Subzone Calcaires a Lima marticensis SW of Brenz, Corbieres. 
Aude. 

Description : Known from the holotype only, a curved fragment 
83 mm long of which only the adapertural 63 mm are well preserved. 
The maximum preserved whorl height is 25 mm, the whorl section 
compressed, whorl breadth-to-height ratio 0.44, with flattened dor­
sum, narrowly rounded dorsolateral margins, flat subparallel flanks 
and a narrowly rounder venter in intercostal section, the costal 
section fastigiate. The rib index is four. The fragment bears six 
primary and five short intercalated ribs, alternating irregularly, with 
up to two intercalated ribs between primaries and up to three 
successive primaries. The latter are weak to effaced on the dorsum, 
strengthening, sweeping back and feebly concave across the dor­
solateral margin.  They are coarse, straight and rursiradiate on the 
flanks, strengthening into coarse ventral tubercles, linked over the 
venter by a coarse rib with a blunt, poorly differentiated siphonal 

tubercle. Intercalated ribs arise high on the flank, and some lack 
ventral tubercles. 

Discussion : The type species of Phlycticrioceras, P. trinodosum 
(GEINITZ, 1 850) is Upper Coniacian, and differs from P. rude in having 
numerous crowded primary ribs with sharp siphonal tubercles. 
YouNG ( 1 963) recorded the species from the Santonian, and CLAAK 
( 1963) from the Campanian, an unusually long and perhaps unlikely 
range for a heteromorph species. 

Occurrence : As for type. 

Family Nostoceratidae HvATI, 1 894 
( = Jouaniceratidae WAIGHT, 1952 (p .  2 1 8) ;  

Bostrychocerat inae SPATH, 1953 (p.  16) ;  
Emperoceratinae SPATH, 1953 (p .  1 7) ;  

Hyphantoceratinae SPATH, 1 953 (p.  1 6)) 
Genus Hyphantoceras HvAn, 1 900 

Type species : Heteroceras roissyanum ScHLUTER, error for reus­
sianum d'OABIGNY, 1850 (p. 2 1 5) by original designation by HvAn, 
1 900 (p. 587). 

Hyphantoceras plicatum (d 'OAB IGNY, 1 842) 
PI. 28, fig. 20-23 

1842. Turrilites pticatus d 'OABIGNv (p. 592, p i .  143, fig. 7, 8). 
1876. Turrilites plica/us d'ORBIGNv; ScHLUTER (p. 137,  pi. 36, fig . 6, 

7). 
1925. Turrilites plica/us d 'OABIGNv : DIENER (p.  84). 
1955c. Turrilites plica/us d'OABIGNv; SoRNAY (fiche 7, 3 fig). 
? 1987. Hyphantoceras (Hyphantoceras) orientaliforme IMMEL 

(p. 133, p i .  1 4 ,  fig. 1 ). 
1994. Hyphantoceras plicatum (d 'OABIGNY, 1842): KAPLAN & KENNEDY 

(p. 54, p i .  37, fig. 7, 8). 

Type : The holotype, by monotypy, is the original of d'OABIGNY, 
1842 (pi .  143, fig. 7, 8) no R 1 196 in the collections of the Museum 
National d'Histoire Naturelle, Paris. from Soulatge, Aude, France, 
refigured by SORNAY ( 1955c : fig. 1 )  (PI. 28, fig. 2 1 ,  22). 

Description : The holotype (PI. 28, fig. 2 1 ,  22} is a fragment of 
less than two whorls with a combined height of 3 1 .5 mm, coiled in 
a loose helix, the whorls seemingly not in contact. Ornament on 
the outer, upper whorl face is of delicate narrow concave ribs, 
separated by somewhat wider interspaces. The ribs strengthen into 
delicate, long, transversely elongate tubercles at the junction of the 
upper and outer whorl faces. These are connected by single deli­
cate. straight prorsiradiate ribs to a second delicate tubercle low 
on the outer whorl face. A narrow spiral impressed zone separates 
this second row of tubercles from a third row of small, slightly 
transversely-elongated tubercles at the juncture of outer and lower 
whorl faces, linked to the supradjacent row by a single rib. The 
ribs sweep back and are convex on the lower whorl face. 

Discussion : This is a very rare species. ScHLUTEA ( 1 876 : p. 137, 
p i .  36, fig. 6, 7) (PI. 28, fig. 20, 23) figured two specimens with 
the same narrow, wiry ribs and delicate tubercles from the Conia­
cian of the Munster Basin, Germany. 

Occurrence : The holotype is from 'Soulatge ' : the species also 
occurs in the Coniacian of the Munster Basin, Germany. 

Hyphantoceras atf. plicatum (d'ORBIGNv, 1 842) 
PI. 27, fig. 22 

Discussion : PM K4A2 (PI. 27, fig. 22) consists of three whorls 
of a helix 23.5 mm in total height with a maximum preserved whorl 
height of 9 mm, and represents a Hyphantoceras allied to H. 
plicatum, but differing in several important respects : pairs of ribs 
link the upper-whorl suture to the upper row of tubercles and 
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Intercalate between, and tubercles of the upper row are much 
coarser than those m the lower two rows. 

Occurrence : Middle Santonian gallicus Subzone of the Cor­
billres. 

Hyphantoceras (?) amapondense (VAN HoEPEN, 1921 )  
PI. 28,  fig. 24-30 

1921 .  Heteroceras amapondense VAN HoePEN (p. 17, pi. 4, fig. 1 .  
2). 

1983. Hyphantoceras amapondense (VAN HoePeN); Lewv (p. 24. 
fig. 1 -6 (with synonymy)). 

1985. Hyphantoceras (? Madagascarites) amapondense (VAN HOE· 
PEN, 1921) ;  KLINGEA (p. 6, fig. 41-4K). 

1991b.  Hyphanthoceras (?) amapondense (VAN HoePeN, 1921) ;  KeN 
Neov & CoeeAN (p. 1 8 1 ,  fig. 9 :9, 10) .  

Type . Holotype by original designation is the onginal of VAN 
HoePEN 1921 (pi. 4, fig. 1 ,  2) from the Santonian - Campan1an Um­
zamba Format1on of Umzamba. Transkei. South Africa The ongmal 
is housed 1n the Collections of the South African Museum. Cape 
Town 

Descnpt1on · Numerous ma1nly fragmentary spec1mens are 
referred to th1s species. Low helices are up to 37 mm m d1ameter 
The whorl section 1s c1rcular, the ribs sharp, narrow, penod1cally 
flared. and there are occasional constrictions. Larger, body-cham­
ber fragments show irregular coiling, with penodic very strongly 
flared nbs, w1th up to four much weaker nbs between. 

Occurrence : Middle and lower Upper Santonian, gallicus Sub­
zone and lower paraplanum Subzone in the Corbillres. Elsewhere, 
the species is known from the Upper Santonian or Lower Campa­
nian of Zululand and Pondoland. South Africa, Upper Santonian of 
Mississippi ,  Israel and Austria, and Lower Campanian of Madagas­
car. 

Genus Tridenticeras W1EDMANN, 1962 

Type spec1es : Turrifltes tridens ScHLUTeA, 1872a (p 136. pi. 35, 
fig. 9 .  pi. 36. f1g. 1) by onginal designation. 

Tridenticeras varians (ScHLureA, 1872) 
PI. 27, fig. 1 0, 1 1 ,  1 2, 20, 2 1 ,  23 

1872. Turrilites varians ScHLUTEA (pi .  35, fig. 1 1 - 1 3). 
1 876. Turrilites varians ScHLureA (p. 137. pi. 36. fig. 2 .  5). 
1994. Tridenticeras varians (SCHLUTEA, 1872); KAPLAN & KENNEOY 

(p. 54, pi. 38, fig. 1 ' 2, 4-7; pi. 42, fig. 1-3). 

Types : Lectotype is GPIB 78c, the original of ScHLureR, 1876 
(pi. 36, fig. 2 ,  3) designated by KAPLAN & KENNEOY, 1994 (p. 56); 
parelectotype GPIB 78a is the original (pi. 35. fig. 1 1 ); paralecto­
type GPIB 78b is the original (pi. 35, fig. 12 ,  1 3). All are from the 
'Mergeln von Stoppenberg bei Essen'. The original of ScHLureA's (pi. 
36, fig. 4, 5) has not been traced. 

Description : Paralectotype GPIB 78b is a crushed fragment 26 mm 
long. Ornament is of fine wiry ribs, prors1radiate on the outer. 
exposed whorl face. Traces of three rows of tubercles are present. 
one JUSt outside the inter-whorl suture at the top of the outer. 
exposed whorl face, linked by two to three looped ribs to a second. 
larger row close to mid-flank, in turn l inked by two to three looped 
nbs to the third row. at the juncture of the outer and lower whorl 
faces. There are up to four nontuberculate ribs between. The tpwer 
whorl face is ornamented by somewhat coarser straight ribs only. 
Ribs are weakened markedly on the inner whorl face. Paralectotype 
GPIB 78a is a larger fragment, again badly crushed, and 54 mm 
long. lt shows three rows of coarse tubercles, the lowest markedly 
spinose, linked by groups of two to three ribs with three nbs 1nter-

calating between. The lectotype. GPIB 78c consists of a crushed 
spire 38 mm high. with two complete whorls preserved. Ornament 
on the first half whorl corresponds to that of the paralectotypes. 
but 1t modifies markedly beyond thiS, on what is interpreted as the 
adult body-chamber. The uniformly f1ne and wiry nbs differentiate 
1nto weak and strong, lead1ng to a !mal whorl ornamented by distant, 
narrow, flared ribs with delicate riblets between. the ribs concave 
on the upper part of the exposed whorl face. strongly prorsiradiate 
on the outer part, swept back across the Juncture of outer and 
lower whorl faces, and markedly concave on the latter. The major 
nbs initially bear traces of the three rows of tubercles, but these 
are rapidly lost. This spec1men is Interpreted as an adult micro­
conch. The much larger individual showing Similar ontogenetic 
changes illustrated by ScHLureA ( 1 876 : pi. 36. fig. 4, 5) 1s lost, and 
appears to represent the macroconch of the species. There are 
seven specimens from the Corbillres; these differ from the type 
material only in their better preservation; both macroconch (PI. 27 
fig. 10) and microconch (PI. 27, fig. 1 1 ,  20, 2 1 )  individuals can be 
recognized. 

D1scussion : Tridenticeras varians can be diStinguished from T. 
tridens by its coarser ribbing and the presence of only three rows 
of tubercles. Tridenttceras undosum (ScHLUTEA, 1 876) (p. 1 38, pi. 36. 
fig. 9) lacks tubercles and has strong nbs separated by pairs of 
much weaker ones 

Occurrence · Upper Middle Coniacian upper tridorsatum Zone 
and Upper Coniacian margae Zone 1n the Corb1llres. The types and 
other German material are from the Upper Coniacian Paratexanites 
serratomarginatus Zone of the MOnster Basin. 

Genus Eubostrychoceras MArsuMoro, 1 967 

Type species : Eubostrychoceras mdopacificum MArsuMoro, 1967 
(p. 33. pi .  18.  fig. 1) by original designation. 

Eubostrychoceras saxonicum (ScHLuTEA, 1875) 

1872b. Turrilites geinttzii d 'OABIGNv; ScHLUTEA (p. 1 13.  pi .  35. fig 10).  
1875. Turrilites saxomcus ScHLUTEA (p. 30) 
1876. Turrilttes saxomcus ScHLUTEA; ScHLureA (p 135). 
1 965a. Bostrychoceras saxonicum SCHLUTEA; CoLUGNON (p. 10 ,  

pi .  417,  fig. 1 724). 
1979. Didymoceras saxomcum (ScHLUTEA), WAIGHT (p. 296, pi. 2, 

fig. 8- 12; pi. 7, f1g. 5 (w1th additional synonymy)). 
1 988. Eubostrychoceras saxomcum (SCHLUTEA); KAPLAN & ScHMID 

(p. 50, pi. 1 .  fig. 1-3; pi. 2, fig. 1-6: pi. 3, fig. 1-3 (with additio­
nal synonymy)). 

Lectotype : Designated by KAPLAN & ScHMID, 1988 (p. 50) is the 
Original Of GEINITZ, 1840 (pi .  13 ,  fig. 1 ). 

D1scussion : A smgle fragment. PM PN VI I I  consists of parts of 
two whorls of a closely coiled Eubostrychoceras with a maximum 
preserved whorl height of 28 mm. The outer and lower whorl faces 
are strongly convex. Ornament IS of dense. fine, narrow, feebly 
prors1radiate. feebly flexuous ribs that JOin m pa1rs close to the 
umbilicus on the lower whorl face. 

Occurrence : Upper Turonian and Lower Coniacian. The Cor­
blllres specimen is from the Lower Coniacian F. (H.) petrocoriensis 
Zone of Peyrefitte. The species has a geographic distribution from 
southern England to northern France. Germany, Poland. the Czech 
Republic. Japan and Madagascar. 

Eubostrychoceras acuticostatum (d'OAsiGNv, 1842) 
PI. 28, fig. 9, 31 , 32 

1842. Turrilites acuttcostatus d'OABIGNY (p. 605, pi. 147, fig. 3 ,  4). 
1925. Turrilites acuticostatus d'OABIGNv; DIENER (p. 79). 
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1 955b. Turrilites (Bostrychoceras) acuticostatus d'OABIGNv; SoANAY 
(Fiche 6, fig. 1-3). 

Type Holotype, by monotypy. is MNHP R1 193 (ex d'0RBIGNY 
Collection no. 7210). from the environs of Soulatge (Aude). 

Description : The holotype (PI. 28, fig. 9) is a composite mould, 
part of a crushed helix 42 mm in diameter. The upper whorl face 
is feebly convex, the outer and lower whorl faces broadly rounded. 
Ornament is of sharp, narrow ribs, of which 1 7  survive on the 
fragment. They sweep back across the upper whorl face, then flex 
forwards and are concave across the juncture of upper and outer, 
exposed whorl faces. sweep forwards and are markedly oblique on 
the outer whorl face. where they strengthen markedly, sweep back 
and are convex across the juncture of outer and lower whorl faces. 
They are strong and feebly convex on the lower whorl face. A 
better-preserved fragment G5C4 (PI 28, fig. 3 1 ,  32) shows the 
sharpness of the ribbing to advantage. and their single nature. 

Discussion : Loose coiling, low expansion rate and narrow, 
sharp, distant ribs suggest these fragments to be a Eubostrycho­
ceras, the ornament immediately distinct from that of E. saxonicum. 
The closest species is Eubostrychoceras matsumotoi CoBBAN , 1990, 
from the Turonian of the U.S. Western I nterior, but this is even more 
coarsely ribbed. 

Occurrence : Middle Santonian gallicus Subzone of the Cor­
bieres. 

Genus Jouaniceras BASse, 1939 

Type species : Heteroceras (?) sicardi de GRossouvRE, 1894 
(p. 223, pi. 37, fig. 6, 1 1 )  by original designation by BAsse, 1 939 
(p. 43). 

Jouaniceras sicardi (de GRossouvRe, 1 894) 
PI. 28, fig. 1 -8, 1 0-19; Fig. 35 

1894. Lytoceras Sicardi de GRossouvRE (p. 223, pi. 37, fig. 6, 1 1  ).  
1894. Heteroceras (?) Sicardi de GRossouvRE (p .  224, footnote). 
1925. Lytoceras Siccardi GRossouvRE ; DIENER (p .  46). 
? 1920. Heteroceras (?) cf. Sicardi de GRossouvRE; Des1o (p.  233(45). 

pi. 16(5), fig. 5 on plate; 3 in explanation and text). 
1939. Lytoceras (Jouaniceras) Stcardi de GROssouvRE; BASSE (p. 43, 

pi. 3 fig. 3-7; p .  42, text fig. 1 }. 
1 957. Jouaniceras sicardi (GRoss.): WAIGHT (p. L224. fig. 225. 4a-c). 
1 980. Jouaniceras siccardi de GROssouvRE; THOMEL (p. 6 1 ,  fig. 106). 
1983. Jouaniceras sicardi (de GROSSOlNRE); CoLuGNON (p. 185). 

Types : Holotype, by original designation is the original of de 
GRossouvRE, 1894 (pi. 37, fig. 1 1 )  from the 'Marnes bleues comprises 
entre deux banes a Hippurites cornucopiae. Environs de Sou­
graigne (Aude)'; the specimen has not been traced. Paratype MNHP 
R 1 1 94 is the original of de GRossouvRE, 1894 (pi. 37, fig. 6) (PI. 28, 
fig. 1 ) .  it is from the 'Marnes ferrugineuses a Placenticeras syrtale, 
comprises entre les deux banes inferieurs de rudistes du chemin 
de Sougraigne aux Croutets (Aude)'. 

FIGURE 35 

External suture of Jouaniceras sicardi (de GRossouvRE, 1894). 
UM SEN 036, the original of BAsse, 1 939 (pi. 3 .  fig. 3) from the 

Upper Santonian pyritic paraplanum Subzone fauna of 
La Jouane. Bar scale is 1 0  mm. 

Description : We have more than one hundred specimens. the 
great majority pyritic nuclei. The earliest preserved growth-stage 
consists of a small helix, the most complete of which have up to 
three preserved whorls (PI. 28, fig. 2-7, 1 2 ,  1 3), the whorls of 
internal moulds seemingly not in contact, and without an impressed 
zone on the upper whorl face to accommodate the previous whorl. 
Ornament is of distant ribs. 20 per whorl, coarse and transverse 
on the upper whorl face, effaced and markedly rursiradiate on the 
outer, exposed whorl face, and strengthened on the lower whorl 
face. A pronounced constriction (PI .  28, fig. 2, 3) may separate this 
stage from the second, planispiral stage which extends for up to 
two phragmocone whorls (PI. 28, fig. 1 2, 14-16). The whorl section 
is subcircular with a pronounced dorsal, impressed zone, the whorls 
in contact. There are generally 25-30 ribs on the second planispiral 
whorl. but more on the initial planispiral whorl. The ribs are coarse. 
feebly prorsiradiate. and straight to feebly convex on the flanks and 
transverse on the venter, being typically flat-topped on internal 
moulds (PI. 28, fig. 10-13) but sharp where shell is preserved (PI. 
28, fig. 14-16,  although this specimen is partially exfoliated). Phrag­
mocones with up to two whorls vary widely in size (PI. 28, fig. 12 ,  
14-16)  to a maximum diameter of  26.5 mm.  The only known well­
preserved body-chamber extends to 1 20° and has a maximum 
preserved whorl height of 9 mm, the whorl section slightly depres­
sed oval, with a shallow impressed dorsal concavity. Five narrow, 
sharp. high ribs are flared markedly on the flanks, and separated 
by up to three ribs. the adapertural are the stronger, the adapical 
one(s) much weaker. Ornament is near-effaced on the dorsum, 
where the ribs are feebly convex, and strong and transverse on 
the venter, although not as strong as the flared lateral regions of 
the main ribs. Suture (Fig. 35) with deeply incised bifid elements. 

Discussion : WIEDMANN ( 1994 : p. 232, pi. 43, fig. 1 ,  2; text-fig. 
16a) recognised a second Jouaniceras species. J. hispanicum, from 
the Middle Santonian of northern Spain. lt was described as being 
a larger species (which it is not), having much denser ribbing (42 
ribs per whorl versus 30 in J. sicardi at a similar growth stage), 
the even ribbing extending onto an uncoiled body-chamber. The 
Heteroceras (?) cf. Sicardi of Des1o ( 1 920 : p. 233(45), pi. 16(5), 
fig. 5 on plate 3,  in plate explanation and text) from the Upper 
Cretaceous near Florence has widely separated sharp, narrow, and 
seemingly even ribs on the body chamber. 

Occurrence : Middle and Upper Santonian. gallicus and para­
planum Subzones in the Corbieres. 

Family Diplomoceratidae SPATH, 1 926 
Subfamily Diplomoceratinae SPATH, 1 926 

Genus G/yptoxoceras SPATH, 1925a 

Type species : Hamites rugatus FoRaes, 1846 (p. 1 1 7) by original 
designation by SPATH, 1 925a (p. 30). 

G/yptoxoceras souqueti CoLuGNON, 1983 
PI. 29, fig. 1 2- 18 ;  Fig. 36 

1 983. Glyptoxoceras souqueti CoLuGNoN (p.  186, p i .  1 .  fig. 4 ). 

Type : Holotype. by original designation, is UPST MB 24. refi­
gured here as Plate 29, figures 14, 15 ,  from the Upper Santonian 
paraplanum Subzone, 'chemin de Sougraigne aux Croutets'. 

Description : The holotype consists of more than 270° of an 
trregular elliptical coil of body-chamber with a maximum preserved 
whorl height of 2 1 .5 mm. The whorl section is slightly compressed, 
ovoid, with a whorl breadth-to-height ratio of 0.88, the dorsum more 
broadly rounded than the venter. The rib index varies from five to 
six, the ribs much narrower than the interspaces, sharp, weak and 
transverse to feebly convex across the dorsum, strengthened, 
straight to feebly convex and markedly rursiradiate across the flanks 
and strong and transverse across the venter. Occasional fragments 
may be constricted (PI. 29, fig. 1 2, 1 3). 
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E l u 

fiGURE 36 

Suture of Glyptoxoceras souqueti COLuGNON, 1 983. 
UM SEN 038, from the Upper Santonian paraplanum Subzone. 

chemin de Sougraigne aux Croutets. Bar scale is 10 mm. 

Discussion : Glyptoxoceras crispatum (MoeeRG, 1885) (p. 32, 
pi. 3, fig. 1 2 ,  13 ;  see below) from the Santonian of southern Sweden 
is a very close ally of the present species. The type material differs 
from G. souqueti in having a higher rib-index, the ribs feebly convex 
on the phragmocone, less so on the adapical body-chamber, and 
near-transverse. straight and feebly rursiradiate at the adapertural 
end. The two may be no more than variants of the same species, 
but material referred to G. crispatum below has much finer, straight 
ribbing suggesting separation may be possible. The Lower and 
lower Upper Campanian Glyptoxoceras aquisgranense (ScHLUTER, 
1872) (p. 102, pi. 3 1 ,  fig. 6-9); KENNEDY, HANSOTIE, BILOTIE & 8UANETI, 
1992 (p. 274, pi. 1 ,  fig. 6, 7, 1 1 ,  12 ,  14-19; pi. 2, fig. 1-5, 9-15; 
pi. 3 ,  fig. 1-9) has a complex coiling ontogeny, and at the size 
represented by G. souqueti a circular to elliptical coil with a rib 
index of up to nine, but decreasing to five or six on some body­
chambers, the ribs rursiradiate, straight on the dorsal flank, but 
flexed forwards in many specimens and feebly concave on the 
ventral part of the flank. Glyptoxoceras retrorsum (SCHLUTER, 1872) 
from the Upper Campanian (see KeNNeov, 1986a : text-fig. 38A-D) 
has ribs that are feebly concave on the outer flank in small frag­
ments; larger ones suggest an elliptical or circular coil. 

Occurrence : Middle and Upper Santonian, gallicus and para­
planum Subzones in the Corbieres. 

Glyptoxoceras crispatum (MoeeRG, 1 885) 
PI. 27, fig. 16, 24; PI. 29, fig. 1 ,  8, 1 1 ,  1 9, 20 

1 885. Anisoceras ( Hamites) crispatus MoeeRG (p. 32, pi. 3, fig. 12 ,  
13). 

1982. Diplomoceras (Giyptoxoceras) subcompressum (FoRees, 
1 846); IMMEL, KLINGER & WIEDMANN (p. 26 (pars), pi. 9, fig. 4, 5; 
non pi. 10,  fig. 7; pi. 1 1 , fig. 4 (non FoRees)). 

1 982. Diplomoceras ( Giyptoxoceras) indicum (FoRees, 1846); IMMEL, 
KuNGER & W1eDMANN (p. 26, pi. 1 0 ,  fig. 5, 6). 

Types : A series of fragments, including those figured by MoeeRG, 
in the type collections of the Geological Survey of Sweden. and 
from the Santonian of Eriksdal, Sweden. 

Description : The best-preserved of MoeeRG's syntypes ( 1 885 : 
pi. 13 ,  fig. 12)  is a crushed, partially septate, composite mould 77 
mm long and gently curved, with a maximum preserved whorl height 
of 18 mm. The rib index is eight. the ribs narrow, sharp, feebly 
convex on the phragmocone, less so on the ad apical body-chamber 
and near-transverse, straight, and feebly rursiradiate at the adapical 
end. Near-complete specimens from the Corbieres are hamitid in 
coiling (PI. 29, fig. 1 1 ,  19, 20) and smaller, curved specimens (PI. 27, 
fig. 16, 24) are assumed to represent an initial open coiled stage. 
These coiled fragments have narrow, sharp, prorsiradiate straight 
to feebly concave ribs. with a rib index of 7-8. Large specimens 
have a rib index of 8-9, the ribs straight and transverse to feebly 
rursiradiate. They become markedly rursiradiate and curved around 
the final hook, and are straight and feebly rursiradiate to rectiradiate 

on the final shaft. The presence of large (PI. 29, fig. 20) and small 
(PI. 29, fig. 1 1 ,  19) body-chambers suggests poorly defined dimor­
phism. 

Discussion : Differences from other European Glyptoxoceras are 
outlined above. under G. souqueti. IMMEL et al. ( 1 982) described a 
series of Glyptoxoceras fragments from the Lower Santonian of 
BrandenbergfTirol. Austria which they assigned to taxa originally 
described from the Upper Maastrichtian of Pondicherry, South India. 
lt is unlikely that they represent these taxa, and they can better be 
compared with contemporaneous G. crispatum. 

Occurrence : The types are from the Lower Santonian of Eriks­
dal, Sweden. Lower and Middle Santonian, carezi and gallicus 
Subzones in the Corbi�nes. The Gosau occurrences are regarded 
as Lower Santonian by IMMEL et al. ( 1 982). 

Genus and subgenus Neocrioceras SPATH, 1 921  
Neocrioceras ( Neocrioceras) sp.  juv ? 

PI. 28, fig. 33 

Discussion : A 13 mm long fragment with a maximum preserved 
whorl height of 5.5 mm has a circular whorl section. Ornament 
consists of small. sharp lateral and ventral tubercles linked by pairs 
of narrow, looped ribs, with single delicate annular ribs between. 
The ornament is slightly asymmetric on the venter, but whether this 
reflects an original helical mode of coiling or post-mortem defor­
mation is unclear. The ornament style is that of Neocrioceras (Neo­
crioceras), as shown by early growth stages of the type species 
(MATSUMOTO, 1 985 (text-fig. 1 ,  2); MATSUMOTO et al., 1986 (pi .  94, 
fig. 1 - 1 6)). 

Occurrence : Middle Santonian gallicus Subzone in the Cor­
bieres. 

Subgenus Schlueterella W1eoMANN, 1962 

Type species : Ancyloceras pseudoarmatum ScHLUTER, 1872 
(p. 99, pi. 3 1 ,  fig. 1-3) by original designation, by WIEDMANN, 1 962 
(p. 205). 

Neocrioceras (Schlueterella) compressum KuNGER, 1 976 
PI. 27, fig. 1 3- 1 5, 17 ;  PI. 29, fig. 4-7 

1976. Neocrioceras (Schlueterella) compressum KuNGER (p. 74, 
pi. 33, fig. 5; text-fig. 8j, lOg). 

1 982. Neocrioceras (Schlueterella) compressum KuNGER, 1976; 
IMMEL, KuNGER & WIEDMANN (p. 25, pi. 9, fig. 3; pi. 1 Q, fig. 1 -4 ;  
p i .  1 1 ,  fig. 3) .  

199ta.  Neocrioceras (Schlueterella) compressum KuNGER, 1976; 
KENNEDY & CoeeAN (p. 65, pi. 10, fig. 1, 2; pi. 1 2 ,  fig. 4-7; text-fig. 
25c). 

Type : Holotype by original designation is the original of KLINGER, 
1976 (pi .  33, fig. 5) no H 1 9/1 in the Collections of the South African 
Geological Survey, Pretoria, from the Santonian of Zululand, South 
Africa. 

Description : Small, slightly curved fragments have whorl heights 
of up to 16.5 mm. The rib index is estimated at nine. Pairs of wiry 
ribs link across the venter at strong ventrolateral tubercles. These 
are l inked in turn by a pair of looped ribs to a subequal to slightly 
weaker dorsolateral tubercle which in turn gives rise to a pair of 
ribs that extends across the dorsum. There are two or three wiry 
ribs between the tuberculate groups; these are feebly prorsiradiate 
and feebly convex. Larger fragments have whorl heights of up to 
27.5 mm (PI . 27, fig. 13,  14); even larger fragments have suffered 
dorsolateral crushing and original whorl height cannot be determi­
ned. The rib index is up to 12.  Ribs are transverse on the venter 
(PI. 27, fig. 15,  17) ,  most ribs looping in pairs between subspinose 
ventral tubercles, with up to three intercalated ribs between. There 
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is a similar pattern of ornament on the flank, with pairs of ribs 
linking to subspinose dorsolateral tubercles with nontuberculate ribs 
between. 

Discussion : N. (S.) compressum may be distinguished from the 
type species N. (S.) pseudoarmatum (SCHLUTER, 1 872) (p.  99. pi. 3 1 .  
fig. 1-3) o n  the basis of its smaller size, finer ornamentation, and 
more numerous nontuberculate ribs that are more pronouncedly 
looped on the flanks. 

Occurrence : Santonian of Zululand and Brandenberg/Tirol, Aus­
tria; Middle Coniacian of Wyoming in the U.S. Western Interior. I n  
the Corbieres the species occurs i n  the Middle Santonian gallicus 
Subzone. 

Subfamily Polyptychoceratinae MArsuMoro, 1 938 
(nom. transl. WtEOMANN, 1 962 (p .  1 85) 

ex Polyptychoceratidae MArsuMoro) 
Genus and subgenus Pseudoxybeloceras 

WRIGHT & MATSUMOTO, 1 954 

Type species : Hamites quadrinodosus JtMeo, 1 894 (p. 1 85(39). 
p i .  23(7), fig. 3, 4) by original designation. 

Pseudoxybeloceras (Pseudoxybeloceras) sp. 
PI. 29, fig. 9 

Description : PM K0-1 .20 is a short curved fragment of hetero­
morph 32 mm long, with a maximum preserved whorl height of 
1 1  mm; the original whorl section and proportions cannot be 
determined. The rib index is seven on the ventral part of the flanks. 
The main ribs are narrow. straight and prorsiradiate on the dorsal 
flanks, and all bear a bullate inner ventrolateral tubercle. A broa­
dened, prorsiradiate rib links to a subspinose outer ventrolateral 
tubercle linked to the corresponding tubercle on the other side of the 
venter by a narrow transverse rib. A curious feature of the fragment 
is the presence of occasional intercalated dorsolateral ribs. 

Discussion : Ribbing and tuberculation suggest this specimen 
is a juvenile Pseudoxybeloceras (Pseudoxybe/oceras). The dispo­
sition of tubercles recalls that of the much larger holotype of P. (P.) 
matsumotoi CoLUGNON, 1 965 (p. 1 2 ,  pi. 4 1 9 ,  fig. 1731) from the 
Coniacian of Madagascar, which has a similar disposition of ribs 
and tubercles, but the great disparity in size precludes closer 
comparison. 

Occurrence : Middle or Upper Coniacian, tridorsatum or margae 
Zones of the Corbieres. 

Subgenus Parasolenoceras CoLuGNON, 1 969 

Type species : Parasolenoceras splendens CoLuGNON, 1 969 
(p. 44, p i .  530, fig. 2087, 2088) by original designation. 

Pseudoxybeloceras (Paraso/enoceras) 
aff. splendens CoLuGNON, 1969 

PI. 29, fig. 2, 3 

1 983. Neancytoceras aft. bipunctatum (ScHLI.JTER); CoLUGNON (p. 187, 
pi. 1 ,  fig. 3). 

Description : UPST S13 (PI. 29, fig. 2, 3) is a body-chamber 
fragment 36 mm long, with a maximum preserved whorl height of 
22 mm and whorl breadth-to-height ratio of 0.85 approximately, 
ovoid, the venter more narrowly rounded than the dorsum in inter­
costal section and flattened in costal section. The rib index is six, 
the ribs very weak and effaced on the flank and prorsiradiate. The 
ribs terminate i n  small, sharp, subspinose ventral tubercles, linked 
over the venter by a very feeble transverse rib. 

Discussion : The fragment closely resembles the adapertural end 
of the body-chamber of the holotype of Paraso/enoceras splendens 
(CowGNON, 1 969 : p. 44, pi. 530, fig. 2087, 2088) from the Lower 
Campanian of Madagascar. differing in the much more subdued 
and less regular ribbing. 

Occurrence : Middle Santonian gal/icus Subzone of the Cor­
bieres. 

Family Baculitidae GILL, 1871 
Genus Baculites lAMARCK, 1 799 

( = Homaloceratites HuPScH, 1 768 (p. 1 1 0) 
(non binomen) ; Euhomaloceras SPATH, 1 926 (p .  80)) 

Type species : Baculites vertebra/is lAMARCK, 1801 (p. 103) by 
subsequent designation by MEEK, 1876 (p.  391 ).  

Baculites spp. 
PI. 27, fig. 1 -9 

Discussion : There are relatively few Baculites in the Corbieres 
Collections, other than tiny pyritic fragments from localities such as 
La Jouane. Of larger specimens, nodeless individuals (PI. 27, fig. 1 -
3) may b e  compared with Baculites fuchsi REOTENBACHER, 1873 
(p. 134, pi. 30, fig. 15):  SUMMESBERGER, 1979 (p. 1 13, pi. 1 ,  fig. 2, 3. 
4; text-fig. 2, 3) otherwise known from the Santonian Gosau Forma­
tion of Austria. A large nodate individual (PI .  27, fig. 4, 5) has 
dorsolateral tubercles elongated parallel to the length of the shell, 
and little other decoration. lt closely resembles the Baculites incur­
vatus DuJAAOIN of MuLLER & WOLLEMANN , 1 906 (pi. 2, fig. 1 )  from the 
Upper Santonian or Lower Campanian of Broitzem, Germany. A 
third individual (PI. 27, fig. 6-9) combines circular dorsolateral 
nodes with strong concave growth striae on the flanks, as with a 
distinctive and as yet unnamed form from the Lower Campanian of 
the Aachen region (e.g. VAN DER WetJOEN, 1943 : pi.  1 3 ,  fig. 5). 

Occurrence : In  the Corbieres, Baculites species occur in the 
Middle and Upper Santonian, gallicus and paraplanum Subzones. 

Genus Boehmoceras RteoeL, 1 93 1  

Type species : Ancyloceras krekeleri WEGNER, 1 905 (p. 210,  pi. 8, 
fig. 2) by the subsequent designation of WRtGHT, 1 957 (p.  L220). 

Boehmoceras krekeleri (WeGNER, 1 905) 
PI. 30, fig. 37, 38, 4 1 ,  42; Fig. 37 

1 905. Ancyloceras krekeleri WeGNEA (p. 2 1 0 ,  pi. 8, fig. 2). 
1 93 1 .  Boehmoceras krekeleri (WeGNER); R teoeL (p. 69 1 ,  pi. 77, fig. 3-

5; pi. 78, fig. 1 .  2). 
1979. Boehmoceras krekeleri (WEGNER); SuMMESBERGER (p. 1 1 8. pi. 2, 

fig. 14, text-fig. 7, 8). 
1985. Boehmoceras krekeleri (WeGNER, 1905); ScHCNFELo (p. 33. 

pi. 2, fig. 4). 
1 987. Boehmoceras krekeleri (WEGNEA) RtEOEL, 1931;  KeNNeov. (text­

fig. 3a, b). 
1991 . 8oehmOC&f8$ kreke/eri (WEGNEA, 1905); KENNEOY & CHAISTENSEN 

(p. 154, fig. 2d-h; 4c, d. h ,  j). 
Type : Holotype is the original of WeGNEA, 1 905 (p. 2 1 0 .  p i .  8, 

fig. 2) from the 'Recklinghauser Merge! auf Zeche Graf Waldersee 
bei 3 m Tiefe', in the western part of the Munster Basin, Germany. 

Description : UPST L 1 (PI. 30, fig. 37, 38, 4 1 )  is a 1 80° arcuate 
fragment 76 mm in diameter, most of which is body-chamber, with 
a maximum preserved whorl height of 24 mm and a whorl breadth­
to-height ratio of 0.48. the dorsum flattened, dorsolateral margin 
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FIGURE 37 

Suture of Boehmoceras krekeleri (WEGNER, 1905). 
UPST L 1 .  Upper Santonian paraplanum Subzone environs 

of Sougraigne. 

narrowly rounded, inner flanks feebly convex, outer flanks conver­
gent and venter narrowly arched. Ornament on phragmocone and 
early body-chamber is of delicate prorsiradiate growth lines, riblets 
and striae. straight and prorsiradiate on the flanks, flexed forward 
and markedly concave on the outer flank, crossing the venter in a 
narrow convexity. On the adapertural part of the fragment ornament 
differentiates into very widely spaced narrow ribs. feebly convex 
across the dorsum, swept back and concave over the dorsolateral 
margin, straight and feebly prorsiradiate across most of the flank, 
swept forwards and concave on outermost flank and ventrolateral 
shoulder, and crossing the venter in a marked convexity. There are 
subsidiary ventral riblets and striae between the ribs. PM A7-1 
(PI. 30, fig. 42) is a much larger, only feebly curved. crushed 
body-chamber with a maximum preserved whorl height of 25 mm; 
the rib index is four, the ribs very distant. strong and markedly 
concave on the flanks but much effaced across the venter. Suture 
w1th deeply incised bifid elements (Fig. 37). 

Discussion : Compressed whorls and even ribbing readily sepa­
rates B. krekeleri from B. arculus (MoRTON, 1834) (p. 44, pi. 15 ,  
fig. 1 .  2 )  see below; = B.  loescheri R1eoeL, 1931) ,  which has widely 
separated primary ribs with massive crescentic umbilicolateral bul­
lae, and numerous fine-to-coarse short ventral ribs between suc­
cessive primaries. 

Occurrence : Upper Santonian paraplanum Subzone in the Cor­
bieres. The species is otherwise known only from the Munster Basin, 
where it is restricted to the Upper Santonian Marsupites/granulata 
Zone according to ScHONFELo ( 1 985), the Upper Santonian Sand­
kalkbank at the Gosau Basin, Austria, and the Santonian of southern 
Sweden. 

Boehmoceras arculus (MoRTDN, 1834) 
PI. 30, fig. 39, 40 

1834. Hamites arculus MORTON (p. 44, pi. 1 5 ,  fig. 1 ,  2). 
1834. Hamites arculus var. A. MORTON (p. 45). 
1 93 1 .  Boehmoceras 16scheri R1EDEL (p. 692. pi. 78. fig. 3-6). 
1 97 1 .  Boehmoceras /6scheri RIEDEL; ULBRICH (pi .  5. fig. 4). 
1979. Boehmoceras loescheri RIEDEL; SuMMESBERGER (p. 1 1 9, pi. 2, 

fig. 15 ,  16, 18, text-fig. 9-12). 
1 983b. BoehmoceraS KENNEDY & WRIGHT (p. 866). 
1985. Boehmoceras loescheri AIEDEL; ScHONFELD (pi. 2. fig. 6). 
1987. Boehmoceras loescheri RIEDEL; KENNEov (p. 777, pi. 82, fig. 4-

16; text-fig. 2). 
1991b.  Boehmoceras arculus (MoRTON , 1834); KENNeov & CoaaAN 

(p. 182, fig. 6:2; 8:9-15, 18-22; 9: 1 ,  2, 1 1 -52; fig. 10:20, 2 1 ,  
24-26; 12:3). 

1991. Boehmoceras 8fCUIUS (MORTON, 1 834); KENNEOY & CHRISTENSEN 
(p. 1 54, figures 3, 4 1). 

Lectotype : By the subsequent designation of KENNEDY & CHRIS· 
TENSEN, 1991 (p. 155) is the specimen in the collections of Academy 
of Natural Sciences, Philadelphia, i l lustrated by KENNEDv & CHRISTEN· 

sEN as their text-figure 3, from the 'older Cretaceous strata of Greene 
County, Alabama', that is to say, the Tombigbee Sand Member of 
the Eutaw Formation. 

Discussion : KeNNEov & CoaaAN ( 1 99 1 b) revised this species, and 
illustrated an extensive suite of specimens from the Upper Santo­
nian of Mississippi, Alabama and Texas. The single Corbieres frag­
ment (PI. 30, fig. 39, 40) is a curved body-chamber 79 mm long 
with a maximum preserved whorl height of 20 mm. There are very 
widely separated flank ribs bearing crescentic dorsolateral bullae, 
with delicate ventral ribs and growth striae intercalated between. 

Occurrence : Upper Santonian, Mississippi, Alabama and Texas. 
the MOnster and Subhercynian Basins i n  Germany, southern Swe­
den, and the Gosau Basin, Austria. In France it is known from 
Assizes M2 and N2 of ARNAuo in northern Aquitaine. The Corbieres 
occurrence is 1n the Middle Santonian gallicus Subzone. 

Superfam i ly Scaphitaceae G1LL, 1871 
Family Scaphitidae GILL, 1871 

Subfamily Scaphitinae GILL, 1871 
Genus and subgenus Scaphites PARKINSON, 1 8 1 1  

( = Anascaphites Hvm, 1 900 ( p .  572); 
Jahnnites Hvm, 1 900 ( p .  572); 

Holcoscaphites NowAK, 1 9 1 1 ( p .  564)) 

Type species : Scaphites equalis J.  SowERav, 1 8 1 3  (p. 53, pi. 18,  
fig. 1-3) by subsequent designation by MEEK, 1876 (p. 413). 

Scaphites (Scaphites) kieslingswaldensis 
kieslingswaldensis lANGENHAN & GRuNoev, 1 891  

PI. 30, fig. 23-25, 29-34 

1 89 1 .  Scaphites kieslingswaldensis lANGENHAN & GRuNoEY (p. 9 ,  
p i .  1 ,  fig. 1 ). 

1983. Scaphites cf. texanus RoEMER; CoLuGNON (p .  187, pi. 2, fig. 1 ) .  
1987. Scaphites kieslingswaldensis kieslingswa/densis lANGENHAN & 

GRUNDEY, 1891 ;  KAPLAN, KENNEDY & WRIGHT (p. 14 ,  pi. 4, fig. 3-6; 
pi. 5, fig. 1-5 (with synonymy)). 

1991 .  Scaphites kieslingswaldensis kieslingswaldensis lANGENHAN & 
GRUNDEY; KeNNEDY & CHRISTENSEN (p. 222, pi. 3, fig. 2; pi. 4, fig. 2, 
6; pi. 5, fig. 1 ). 

1994. Scaphites kies/ingswaldensis kieslingswaldensis lANGENHAN & 
GRUNDEY, 189 1 ; KAPLAN & KENNEOY (p. 60, pi. 40, fig. 9-14; pi .  4 1 ,  
fig. 1 - 1 3). 

1994. Scaphites poitieri GRossouvRE; W1EDMANN (p. 233, pi. 43, 
fig. 5). 

Type : The holotype, by monotypy is the original of lANGENHAN & 
GRUNDEY, 1891 (pi. 1 ,  fig. 1 )  refigured by FRITSCH, 1897 (text-fig. 20), 
SruRM, 1901 (pi. 3 ,  fig. 8, and (a plaster cast) KAPLAN, KENNEov & 
WR IGHT, 1987 (pi. 5, fig. 5). it was from the Coniacian of Kieslings­
walda, east of Klodzki (German Glatz). 

Discussion : See KAPLAN , KENNEov & WAIGHT ( 1987) for a full 
account of this species, and its synonyms. KENNEov ( 1 984a) figured 
French material from Touraine and Aquitaine, including the surviving 
type material of S. (S.) meslei de GROssouvRe, 1894, S. (S.) lamberti 
de GROSSOUVRE , 1894, and $. ($.) poitieri de GROSSOUVAE, 1894, here 
regarded as synonyms. The material from the Coniacian of the 
Corbieres is all rather poorly preserved, but accords well with 
previous interpretation of the species. WIEDMANN ( 1 994) regarded S. 
(S.) poitieri de GRossouvRE, 1894 (p. 242, pi. 22. fig. 3) as a distinct 
species, and described it from the Santonian of northern Spain. His 
specimen differs in no significant respects from that described by 
CoLuGNON ( 1 983 : p. 187, pi. 2, fig. 1 )  as Scaphites cf. texanus 
RoEMER (PI. 30, fig. 33, 34). RoeMER's species (1852 : p. 35, p i .  1 ,  
fig. 4) is based on a phragmocone only, from near New Braunfels, 
Texas, and its affinities are unclear. 
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Occurrence : Scaphites (Scaphites) kieslingswaldensis kieslings­
waldensis is typically Coniacian, with records from the Czech 
Republic, Germany, Touraine, Aquitaine and Var in France, and 
northern Spain. In the Corbieres the species ranges from the 
Coniacian tridorsatum and margae Zones, into the Santonian of 
northern Spain. 

Scaphites leei REESIDE, 1927, form 1 1  CossAN, 1 969 
PI. 30, fig. 2-5, 6, 7-1 7, 20, 2 1 ,  26, 27 

1894. Scaphites sp. de GRossouvRE (p.  238, text-fig. 87). 
1927. Scaphites leei REESIDE (p. 26, pi. 20, fig. 1 7-22). 
1939. Scaphites aft. aquisgranensis ScHLOLTER ; BAssE (p. 50). 
1939. Scaphites senessi BASSE (p. 50, pi. 3, fig. 1 1 ,  1 2) . 
1969. Scaphites leei REESIDE 1 1 ;  CossAN (p. 1 5 .  pi. 1 ,  fig. 8-18). 

FIGURE 38 

External suture of Scaphites (Scaphites) leei REESIDE, 1 927 form 11 
Of COBBAN, 1969. 

UM SEN 046, from the Upper Santonian pyritic paraplanum Sub­
zone fauna of La Jouane. Bar scale is 10 mm. 

Discussion : BAssE ( 1 939) based Scaphites senessei on approxi­
mately 20 pyritic nuclei, none exceeding 20 mm diameter, that rank 
as syntypes of the species. We have been unable to locate the 
two figured specimens, but illustrate two unfigured syntypes as 
Plate 30, figures 7-1 1 .  They are characterized by 1 6- 1 8  prorsira­
diate primary ribs per whorl that increases by branching and 
intercalation on the outer flank to give a total of 40 ribs per whorl 
at the ventrolateral shoulder. BAssE also described a series of 
fragments as S. aft. aquisgranesis ScHLUTER (= S. hippocrepis DEKAY, 
1828), some of which are illustrated here as Plate 30, figures 1 2 ,  
1 3 ,  16,  1 7  (others are Yezoites). Subsequent collecting has yielded 
individuals such as those shown as Plate 30, figures 1 4, 1 5  that 
show the two to be parts of the same species. Lack of tubercles 
on the spire, ventrolateral tubercles extending to the base of the 
body chamber plus the presence of up to four umbilical bullae on 
the body-chamber show these specimens to be form 1 1 of S. (S.) 
leei REESIDE, 1 927. See CossAN { 1 969) for an account of different 
successive forms of the S. (S.) /eei-S. (S.) hippocrepis lineage. 

Occurrence : Middle and Upper Santonian, upper part of galli­
cus Subzone and lower part of paraplanum Subzone. Marnes 
bleues de Sougraigne, La Jouane; Upper Santonian of Montana. 
Colorado and New Mexico in the U.S. Western Interior. 

Subfamily Ostoscaphitinae WRIGHT, 1 953 
Genus Yezoites Y ABE, 1 9 1 0  

(=  Otoscaphites WRIGHT, 1 953 (p. 475); 
Hyposcaphites WIEDMANN, 1 965 (p. 436)) 

Type species : Scaphites perrini ANoERSON, 1 902 (p. 1 1 4) by 
subsequent designation by DIENER, 1925 (p. 2 1 3). 

Yezoites orbignyi nom. nov. 
PI. 30 fig. 22, 32, 35, 36 

1842. Scaphites compressus d 'ORBIGNY (p. 5 1 7, pi. 128, fig. 4, 5) 
(non ROEMER, 184 1 ) . 

1850. Scaphites compressus d 'ORBIGNY (p. 2 1 4  (pars)). 
1955d. Scaphites compressus d 'ORB IGNY; SoRNAY (fig. 1 -3). 
? 1 962. S. (Scaphites) compressus d'ORB IGNY; W1EDMANN (p. 2 1 4  

(pars) p i .  12 ,  fig. 4). 
1 984a. Scaphites compressus d 'ORBIGNv; KENNEDY (p. 149, pi. 3 1 ,  

fig. 1 4). 
Type : Holotype is MNHP d'ORBIGNY Collection no. 7139, the 

original of d 'ORBIGNY, 1842 (pi. 128, fig. 4, 5) from the environs of 
Soulatge. Aude (PI. 30, fig. 22). 

Description : The holotype is a macroconch. The spire appears 
to have been compressed. Ornament is of delicate, markedly 
flexuous ribs, convex across the inner flank and concave on the 
outer flank where they increase by branching and intercalation. The 
body chamber of the holotype is worn, but there are traces of 
delicate prorsiradiate flank ribs, and two umbilical bullae on the 
adapertural end of the shaft. The ribs increase by branching from 
delicate ventrolateral tubercles that extend over the greater part of 
the shaft but do not extend to the adult aperture. What seems to 
be the microconch of the species (PM R0-14) (PI .  30 figs. 32, 36) 
is represented by a complete adult 1 9  mm long. The body-chamber 
is slender compared with that of the macroconch, lacks umbilical 
tubercles, but has large lateral lappets. 

Discussion : Scaphites compressus of d'ORB IGNY, 1 842, is a ho­
monym of Scaphites compressus ROEMER, 1841 (see SHERBORN ( 1 899) 
for an analysis of the dates of publication of d'ORB IGNY, 1840-1842). 
The delicate flexuous ribbing of the holotype of compressus 
matches that shown by Yezoites arnaudi (de GRossouvRE, 1894) 
(p. 242, pi. 32, fig. 8); KENNEOY, 1984a (pi. 3 1 ,  fig. 20-24; text­
fig. 42a, b)) ,  but the latter lacks tubercles. A further curious sca­
phite in the UPST Collections (PI. 30, fig. 28) has more, and bullate 
umbilical tuberlces when compared to Y. orbignyi, but lacks ven­
trolateral nodes, and may be a Yezoites or Scaphites ( Scaphites). 

Occurrence : Upper Coniacian margae Zone to Lower Santonian 
carezi Subzone in the Corbieres. 

Yezoites spp. 
PI. 30, fig. 1 ,  1 8, 1 9, 43 

Discussion : The pyritic faunas of the Marnes Bleues de Sou­
graigne yield minute Yezoites species that have adult phragmo­
cones as little as 12 .5  diameter. with delicate flexuous primary ribs 
on the flank and more numerous secondary and intercalated ribs 
across the venter. Body-chambers bear numerous delicate prorsi­
radiate primary ribs that may arise in groups as mere striae at the 
umbilical shoulder. They increase by branching on the outer flank 
and are strong across ventrolateral shoulders and venter. THOMEL 
( 1 980 : p. 62, fig. 1 1 0) figured what may be a different species 
from Sougraigne that lacks such regular ribbing. 

Occurrence : Middle and Upper Santonian, gallicus and parap/a­
num Subzones, Marnes bleues de Sougraigne, La Jouane, Corbieres. 

Acknowledgements 

KENNEov acknowledges the financial support of the Natural 
Environment Council (U.K.) ,  and the technical assistance of 
the staff of the Geological Collections, University Museum, 
Oxford, and Department of Earth Sciences, Oxford. We 
thank C.W. Wright for critically rev iewing a draft version of 
the manuscript. This is a contribution to JGCP project 343 : 
Stratigraphic Correlation of Epicratonic Peritethyan Basins, 
and to the Subcommission on Cretaceous Stratigraphy 
Coniacian and Santonian Working Groups. 

The authors heartily thank the editors of Elf Aquitaine 
Edition, who have widely extended the pages of their Bulle­
tin for them. 



434 W.J. KENNEDY, M. BILOTTE AND P. MELCHIOR BCREDP 19 ( 1995) 

7. - REFERENCES 

AoKtNS, W.S. ( 1 928). - Handbook of Texas Cretaceous fos­
sils. - .Univ. Texas Bull. , 2838, 385 pp. 

ALLEN, J .R .L. ( 1 970). - Sediments of the modern Niger del­
ta : a summary and review. - In : MORGAN, J.P. (ed.) : 
Deltaic sedimentation : modern and ancient. - Soc. 
econ. Paleo. Mineral., spec. Pub!, 15,  138-5 1 .  

ALLEN, G .P. & MERCIER, F. ( 1 987). - Les deltas : sedimento­
logie et exploitation petroliere. - Bull. Soc. geol. France, 
3, 8, 1 247-1 269. 

AMEDRO, F. & HANcocK, J .M .  ( 1 985). - Les Ammonites de 
!'Autoroute "!'Aquitaine", France (Turonien et Santonien). 
- Cretaceous Research, 6, 15-32. 

ANDERSON, F. M.  ( 1 902). - Cretaceous Deposits of the Pacific 
Coast. - Proc. Calif. Acad. Sci, 3 Geol. 2, 1 54 pp. 

ANDERSON, F. M. ( 1 958). - Upper Cretaceous of the Pacific 
Coast. - Mem. geol. Soc. Amer . .  71 , 378 pp. 

ARCHtAC, A. d'. ( 1 859). - Les Corbieres. - Mem. Soc. geol. 
France, 2, 6, 209-446. 

ARKELL, W.J. ( 1 950). - A classification of the Jurassic 
ammonites. - J. Paleont., 24, 354-364. 

ARNAUO, H. ( 1877a). - Me moire sur le terrain cretace du 
Sud-Ouest de la France. - Mem. Soc. geol. France, 2, 
10, 1 1 0 pp. 

ARNAuo, H. ( 1 883b). - Parallelisme entre le Craie du Nord 
et celle du Sud-Ouest. - Bull. Soc. geol. France, 3, 1 1 ,  92. 

ATABEKtAN, A.A. & AKOP tAN , V.T. ( 1 970). - Late Cretaceous 
ammonites of the Armenian SSR (Pachydiscidae. Koss­
maticeratidae and Scaphitidae). - lzv. An Armen. SSR 
Nauk o Zemle, 5, 3 1 -42 [in Russian]. 

BAtLY, W.H. ( 1 855). - Description of some Cretaceous fossils 
from South Africa. - Quart. J. geol. Soc. London, 1 1 ,  
454-465. 

BASSE. E. ( 1 93 1 ) .  - Monographie paleontologique du Cre­
tace de la Province de Maintirano. - Mem. geo/. Serv. 
Min. Madagascar, 86 pp. 

BASSE, E.  ( 1 939). - Sur quelques mollusques cretaces des 
Corbieres meridionales. - Bull. Soc. geo/. France, 5, 9, 35-38. 

BASSE, E. ( 1 947). - Les peuplements malgaches de Barroi­
siceras (Revision du genre Barroisiceras de GRoss). 
Paleontologie de Madagascar 26. - Ann. Paleont, 22, 
97-190. 

BAYLE, E. ( 1 849). - Sur quelques fossiles de la Province de 
Constantine. - In : FouRNEL, H. : Richesse Minerale d'AI­
gerie accompagnee d'eclaircissements historiques et 
geographiques sur cette partie de I'Afrique Septentrio­
nale. - Imp. Nationale, Paris, 359-379. 

BtLOTTE, M. ( 1 970). - Le Cretace superieur du synclinal de 
Rennes-les-Bains (Aude). - These, Univ. Paui-Sabatier, 
Toulouse, 1 1 0 pp. 

BtLOTTE, M. ( 1982). - Approche b iostratigraphique du Turo­
nien Sous-Pyreneen. - Mem. Mus. natl. His!. nat. (Paris), 
e, 49, 97-102. 

BtLOTTE, M .  ( 1 985). - Le Cretace superieur des plates­
formes est-pyrenees. - Strata, 2, 5, 438 pp. 

BtLOTTE, M. ( 1 989). - Le Cretace superieur marin des 
Hautes-Corbieres (Aude, France). Essais d' interpretation 
en termes d.e Stratigraphie sequentielle. - Mem Cente­
naire Soc. Etud. Se. Aude, 83-90 

BtLOTTE, M. ( 1 992). - Enregistrement sedimentaire et data­
lion du passage de la marge stable a la marge conver­
gente durant le Senonien dans la zone sous-pyreneenne 
orientale (Corbieres, France). - C.R. Acad. Sci. , (Paris), 
3 1 5, 2, 77-82. 

BtLOTTE, M. ( 1 993). - Late Cretaceous Reefal Platform de­
velopment in the Northeastern Pyrenees, France. - In : 
StMO, T.J.A., Scon, R.W. & MASSE, J .P. (eds.) : Cretaceous 
Carbonate Platforms. - Amer. Assoc. Petro. Geo/., Mem., 
56, 353-362. 

BtLOTTE, M. & COLLIGNON, M. ( 1 983). - Biostratigraphie et 
Paleontologie des ammonites du Senonien inferieur de 
Rennes-les-Bains-Sougraigne (Aude) [Zone sous-Pyre­
neenne Orientale]. - Docum. Lab. Geol. Fac. Sci. Lyon, 
H.S. 6, 1 75-223. 

BtRKELUND, T., HANCOCK, J .M. ,  HART, M.B.,  RAWSON, P.F., 
REMANE, J . . ROBASZYNSKt, F. , SCHMtD, F. & SuRLYK, F. ( 1 994). 
- Cretaceous stage boundaries-proposals. - Bull. Geol. 
Soc. Denmark, 33, 3-20. 

BoLooR, C. ,  SrtLLA, A.,  IAVORSCHt, M. & DuMtTRU , 1. ( 1 970). ­
Date noi in cunoasterea stratigrafiei si tectonicii sedimen­
tarului mezozoic de la N de Olanesti (Carpatii Meridio­
nali) . - Dari seama sedint. , 5, Tectonica si geologie 
regionala 55 [for 1967-1968), 5-20. 

BouLE, M . ,  LEMOtNE, P. & THEVENtN , A. ( 1 906- 1907). - Paleon­
tologie de Madagascar I l l  : Cephalopodes cretaces des 
environs de Diego-Suarez. - Ann. Paleont., 1 .  1 73-192; 
2, 1 -56. 

BovLE, C.B .  ( 1849). - A catalogue and bibl iography of North 
American Mesozoic Invertebrates. - Bull. US Geol. 
Surv. , 1 02, 3 15  pp. 

8RtNKMANN, R. ( 1 935). - Die Ammoniten der Gosau und des 
Flysch in den n6rdlichen Ostalpen. - Mitt. geo/. Staat­
sinst. Hamb.,  1 5, 1 - 14. 

BucH, L. VoN ( 1 848a.) - Ober Ceratiten, besonders von 
denen, die in Kreidebildung sich finden. - Ber. Akad. 
Wiss. Berlin, 2 1 4-223. 

SucH, L. VoN ( 1 848b). - Ober Ceratiten. - Phys. Abh. K. 
Akad. Wiss. Berlin, 1-30. 

BuRCKHARDT, C. ( 1 9 1 9- 1921 ). - Faunas Jurasicas de Symon 
(Zacatecas) y faunas Cretacicas de Zumpango del Rio 
(Guerro). - Bol Inst. geo/ Mexico, 33, 1 - 1 38 ( 1 919) ,  
atlas ( 1 921 ) . 

CHtPLONKAR, G.W. & GHARE, M .A. ( 1 976). - Palaeontology of 
the Bagh Beds - Part VII : Ammonoidea. - Bull. Earth 
Sci., 4-5, 1 - 1 0 .  

CLARK, D.L. ( 1 963). - The heteromorph Phlycticrioceras i n  
the Texas Cretaceous. - J. Paleont., 37, 429-432. 

CoBBAN, W.A. ( 1 969). - The Late Cretaceous ammonites 
Scaphites leei Reeside and Scaphites hippocrepis (De­
Kay) in the Western Interior of the United States. - U.S. 
geo/. Surv. prof. Pap., 6 1 9, 27 pp. 

COBBAN, W.A. ( 1 990). - The Upper Cretaceous ammonite 
Eubostrychoceras Matsumoto in the Western Interior of 
the United States. - U.S. Geol. Surv. Bull. , 1 690, A1 -A5 . 

COLLIGNON, M. ( 1 932). - Paleontologie de Madagascar, XVI I .  
Fossiles du Cretace superieur d u  Menabe. - Ann. 
Paleont . .  2 1 ,  35-87. 

CoLLtGNON, M. ( 1 937). - Les ammonites pyriteuses de I'Ap­
tien d'Antanatanamirafy. - Ann. Paleont . . 1 7, 107-132. 

COLLIGNON, M.  ( 1 938). - Ammonites campaniennes et maes­
trichtiennes de l'ouest et du sud de Madagascar. - Ann. 
geol. Serv. Mines Madagascar, 9, 55- 1 1 8 .  

COLLIGNON, M. ( 1 948). - Ammonites neocretacees du 
Menabe ( Madagascar). I. Les Texanitidae. - Ann. geol. 
Serv. Mines Madagascar, 1 3, 49-107; 14, 7-1 0 1 .  

COLLIGNON, M. ( 1 952). - Ammonites neocretacees du 
Menabe (Madagascar) 11 - Les Pachydiscidae. - Trav. 
Bur. geol. Haut Comm. Madagascar et Dep., 4 1 ,  1 1 4 pp. 

COLLIGNON, M.  ( 1 955). - Ammonites neocretacees du 
Menabe ( Madagascar). 1 1 .  Les Pachydiscidae. - Ann. 
geol. Serv. Mines Madagascar, 2 1 ,  98 pp. 



BCREDP 19 ( 1995) CONIACIAN-SANTONIAN AMMONITE FAUNAS OF THE COABIEAES (NE PYRENEES) 435 

COLLIGNON, M .  ( 1 956). - Ammonites neocretacees du 
Menabe (Madagascar). IV. Les Phylloceratidae. V. Les 
Gaudryceratidae. V I .  Les Tetragonitidae. - Ann. geol. 
Serv. Mines Madagascar, 23, 1 - 1  06. 

COLLIGNON, M. ( 1 961  ). - Ammonites neocretacees du 
Menabe (Madagascar). V I I .  Les Desmoceratidae. - Ann. 
geol. Serv. Mines Madagascar, 3 1 ,  1 1 5 pp. 

CoLuGNON, M. ( 1 965a). - Atlas des fossiles caracteristiques 
de Madagascar (Ammonites), X I I I ,  (Coniacien). - Ser­
vice Geologique, Tananarive, 7, 88 pp. 

CoLUGNON, M. ( 1 965b). - Atlas des fossiles caracteristiques 
de Madagascar (Ammonites). X I I ,  (Turonien). - Service 
Geologique, Tanarive, 4, 82 pp. 

CoLuGNON, M. ( 1 966). - Atlas des fossiles caracteristiques 
de Madagascar (Ammonites). X IV, Santonien. - Service 
geologique, Tananarive, 1 0, 134 pp. 

CoLUGNON, M. ( 1 969). - Atlas des fossiles caracteristiques 
de Madagascar (Ammonites). XV, (Campanien inferieur). 
- Service Geologique, Tananarive, 1 1 ,  2 1 6  pp. 

CoLuGNON, M .  ( 1 983). - Les faunes d'Ammonites du San­
tonien. - In : BtLOTTE, M. & CoLUGNON , M. : Biostratigra­
phie et paleontologie des Ammonites du Senonien 
inferieur de Rennes-les Bains-Sougraigne (Aude) [zone 
sous-Pyreneenne orientale]. - Doe. Lab. Geol. Fac. Sci. 
Lyon, H .S . ,  6, 1 84-223. 

COLLIGNON, M . ,  CREGUT, E., FABRE-TAXY, S., PHILIP, J. & TRON· 
CHETTl, G. ( 1 979). - Ammonites du Coniacien de Pro­
vence. - Geol. Med., 6, 385-294. 

CooPER, M.R.  ( 1 988). - Lower Campanian (Cretaceous) 
ammonites from Angola. - S. Afr. J. Sci., 9 1 ,  207-21 1 .  

CoouAND, H .  ( 1 857). - Position des Ostrea calumba et biau­
riculata dans le groupe de la craie inferieure. - Bull. 
Soc. geol. France, 2, 1 4, 745-766. 

COOUAND, H. ( 1 859). - Synopsis des animaux et des vege­
taux fossiles observes dans la formation cretacee du 
Sud-Ouest de la France. - Bull. Soc. geol. France, 2, 
1 6, 945-1023. 

DEKAY, J.E. ( 1 828). - Report on several fossil multilocular 
shells from the state of Delaware : with observations on 
a second specimen of the new fossil genus EURYPTE­
RUS. - Ann. Lyceum Nat. His/., 2 , 273-279. 

DESIO, A. ( 1920). - La Creta nil Bacino di Firenze. -
Palaeont. Ita/., 26, 189-243. 

DIENER, C. ( 1925). - Ammonoidea neocretacea. - Fossilium 
Cat. 29, 244 pp. 

DtETRICH, W.O. ( 1 938). - Zur Stratigraphie der Kreide im 
nordlich Zululand. - Zbl. Miner. Geol. Palaont. B, 1 938, 
228-240. 

DouviLLE, H. ( 1 890). - Sur la classification des Ceratites de 
la Craie. - Bull. Soc. geol. France, 3, 1 8, 275-292. 

DouvtLLE, H. ( 1 9 1 2) .  - Evolution et classification des Pul­
chelliides - Bull. Soc. geol. France, 4, 1 1 ,  285-320. 

DuJARDtN, F. ( 1 837). - Memoire sur les couches du sol en 
Tou raine et description des coquilles de la craie et des 
Faluns. - Mem. Soc. geol. France, 2, 2 1 1 -31 1 .  

FALLOT, E. ( 1 885). - Etude geologique sur les etages 
moyens et superieurs du terrain Cretace dans le sud-est 
de la France. Ann. Sci. Geol. Paris, 1 8, 1 -263. 

FoRBES, E. ( 1 846). - Report on the Fossil Invertebrata from 
southern India, collected by Mr. Kaye and Mr. CunliHe. 
- Trans. geol. Soc. London, 2, 7, 97-1 74. 

FRtTSCH, A. ( 1 872). - Cephalopoden der bohmischen Kreid­
formationen. - Fr. Rivnac, Prague, 52 pp. 

FRtTSCH, A. ( 1 897). - Studien im Gebiete der Bohmischen 
Kreideformation. - Palaeontologische Untersuchungen 
der einzelen Schichten. VI. Die Chlomeker Schichten. -
Arch. naturw. Landesdurch-Fo se h. Bohmen, 10 : 84 pp. 

FRtTSCH, A. & KAFKA, J .  ( 1 887). - Die Crustaceen der boh­
mischen Kreideformationen. - Selbstverlag, Prague, 
53 pp. 

GEtNITZ, H . B .  ( 1 839-1842). - Charakteristik der Schichten 
und Petrefacten des sachsisch-bohmischen Kreidege­
birges, [so wie der Vesteinerungen von Kieslingswalde.] 
- Dresden, 1 -29 ( 1 839); 3 1 -62 ( 1 840); 63- 1 1 6  ( 1 842). 

GEtNITZ, H.B. ( 1 849- 1 850). - Das Ouadersandsteingebirge 
oder Kreidegebirge in Deutschland. - Craz and Gerlach, 
Freiberg, 293 pp. 

GERHARDT, K.  ( 1 897). - Beitrage zur kenntniss der Kreide­
formation in Columbien. - N. Jb. Min. Geol. Palaont. 
Beilbd., 1 1 ,  1 1 8-208. 

GERTH, H .  ( 1961) . - Neue Ammonitenfunde in den Gosaus­
chichten der Gosau und ihre stratigraphische Bedeutung. 
- N. Jb. Geol. Palaont. Ab h., 1 1 2, 1 1 9- 142. 

GtLL, T. ( 1 871  ) .  - Arrangement of the Families of Mollusks. 
- Smithson. mise. Collect., 227, 49 pp. 

GRADSTEIN, F. M . ,  AGTERBERG, F.P., 0GG, J . G . ,  HARDENBOL, J . ,  
VEEN, P. VAN, THtERRv, J. & HuANG, Z .  ( 1 994). - A Meso­
zoic time scale. - J. Geophys. Res.,  99, 812 ,  5 1 -74. 

GRossouvRE, A. de ( 1 894). - Recherches sur la craie 
superieure, 2, Paleontologie. Les ammonites de la craie 
superieure. - Mem. Serv. Carte geol. France, 264 pp. 

GRossouvRE, A. de ( 1901 ). - Recherches sur la craie su­
perieur, part 1 ,  no. 2, Stratigraphie generale. - Mem. 
Serv. Carte geol. France, 1 0 1 3  pp. 

HAGGART, J. ( 1 989). - New and revised ammonites from the 
Upper Cretaceous Nanaimo Group of British Columbia 
and Washington State. - Bull. geol. Surv. Canada, 396, 
1 81-22 1 .  

HANCOCK, J . M .  ( 1 991 ) . - Ammonite time scales for the Cre­
taceous System. - Cretaceous Research. ,  1 2, 259-291 . 

HANCOCK, J .M .  & KENNEDY, W.J. ( 1 993). - The high Creta­
ceous ammonite fauna from Tercis, Landes, France. -
Bull. Inst. Sci. nat. Be/g. , 63, 1 49-209. 

HAUER, F. VoN ( 1 858). - Ober die Cephalopoden aus der 
Gosauschichten. - Beitr. Palaont. Osterr. , 1 ,  7-14. 

HAUER, F. VoN. 1 866. - Neue Cephalopoden aus der 
Gosaugebilden der Alpen. - Sitzber. Akad. Wiss. Wien., 
53, 1 -9. 

HENDERSON, RA & McNAMARA, K.A. ( 1 985). - Maastrichtian 
non-heteromorph ammonites from the Mira Formation, 
Western Australia. - Palaeontology, 28, 35-88. 

HoEPEN, E.C.N. ( 1 920). - Description of some Cretaceous 
ammonites from Pondoland. - Ann. Tvl Mus., 7, 1 42-147. 

HoEPEN, E.C.N. VAN ( 1921 ) . - Cretaceous Cephalopoda from 
Pondoland. - Ann. Tvl. Mus., 7, 1 42-147. 

HoEPEN, E.C.N. VAN ( 1 955). - Turonian-Coniacian ammonites 
from Zululand. - S. A fr. J. Sci., 5 1 ,  361-377. 

HOEPEN, E.C.N. ( 1 965). - The Peroniceratinae and allied 
forms of Zululand. - Mem. geol. Surv. S. Africa, 55, 
70 pp. 

HoEPEN, E.C.N. ( 1 968). - New Ammonites from Zululand. 
- Ann. geo/. Surv. S. Afr., 4, 1 57- 1 8 1 .  

HouRco, V. ( 1 950). - Paleontologie d e  Madagascar XXVI I I .  
Sur quelques ammonites du Senonien. - Ann. Paleont., 
35, 89- 1 1 7 .  

HousA, V. ( 1 967). - Lewesiceras Spath (Pachydiscidae, 
Ammonoidea) from the Turonian of Bohemia. - Sb. geol. 
Ved. Praha, P9, 7-49. 

HuPSCH, J.W.C.A.F. ( 1 768). - Neue in der Naturgeschichte 
des Niederdeutschlands gemachte Entdeckungen einiger 
selten und Wenig bekannten versteinerten schalthiere. -
Frankfurt and Leipzig, der Metternischisschen Buchhan­
dlung, 159 pp. 



436 W.J. KENNEDY, M. BILOTIE AND P. MELCHIOR BCREDP 19 (1995) 

HYAn, A.  ( 1 889). - Genesis of the Arietidae. - Smithson. 
Contr. Know!. , 673, 239 pp. 

HvAn, A. ( 1 900). - Cephalopoda. - In : ZtnEL, K .A. VoN : 
Textbook of Palaeontology. - C.R. Macmillan, London, 
502-604. 

HvAn, A. ( 1903). - Pseudoceratites of the Cretaceous. -
U. S. geol. Surv. Monogr. , 44, 351 pp. 

IMMEL, H. ( 1 987). - Die Kreideammoniten der nordlichen 
Kalkalpen. - Zitteliana, 1 5, 3-163. 

IMMEL, H. ,  KuNGER, H.C. & WtEDMANN, J. ( 1 982). - Die 
Cephalopoden .c:Jes Unteren Santon der Gosau von Bran­
denberg/Tirol, Osterrich. - Zitteliana, 8, 3-32. 

JAcos, Ch. ( 1 938). - Carte geologique detaillee de la 
France au 1/80 000; Feuille de Qui/fan, 254, 28 ed. 

JARvts, I . & GALE , A.S. ( 1 984). - The Late Cretaceous trans­
gression in the S.W. Anglo-Paris Basin : stratigraphy of 
the Craie de Villedieu Formation. - Cretaceous 
Research, 5, 195-224. 

JtMBO, K. ( 1 894). - Beitrage zur Kenntniss der Fauna der 
Kreideformation von Hokkaido. - Palaont. Abh., N.S. 2, 
1 47-194. 

KAPLAN, U .  & KENNEDY, W.J. ( 1 994). - Ammoniten des Wes­
tfalischen Coniac. - Geot. Palaont. West f. ,  3 1 ,  1 54 pp. 

KAPLAN, U. & ScHMID, F. ( 1 988). - Die heteromorphen 
Ammoniten der Gattung Eubostrychoceras und Hyphan­
toceras aus dem Turon NW - Deutschlands. - Geol. 
Palaont. Westf., 1 2, 47-87. 

KAPLAN, U., KENNEDY, W.J. & WRtGHT, C.W. ( 1 987). - Turonian 
and Coniacian Scaphitidaea from England and North­
West Germany. - Geol. Jb., A 1 03, 5-39. 

KARSTEN, H. ( 1 858). - Ober die geognostischen Verhaltnisse 
des westlichen Columbien, der heutigen Republiken Neu­
Granada und Equador. - Amt. Ber. 32 Versamm. Deutch. 
Naturf. Arzte Wien ( 1 856), 80-1 1 7. 

KARSTEN, H. ( 1 886). - Geologie de l'ancienne Colombie 
bolivarienne, Venezuela, Nouvelle-Grenade et Ecuador. 
- Friedlander & Sohn, Berlin, 62 pp. 

KENNEDY, W.J. ( 1 984a). - Systematic palaeontology and 
stratigraphic distribution of the ammonite faunas of the 
French Coniacian. - Spec. Pap. Pa/aeont., 3 1 ,  160 pp. 

KENNEDY, W.J. ( 1 984b). - Ammonite faunas and the "stand­
ard zones" of the Cenomanian to Maastrichtian stages 
in their type areas, with some proposals for the definition 
of the stage boundaries by ammonites. - Bull. geol. Soc. 
Denmark, 33, 1 47- 1 6 1 . 

KENNEDY, W.J. ( 1 985). - Ammonite faunas of the Coniacian, 
Santonian and Campanian stages in the Aquitaine Basin. 
- Geot. Mediterr . . 10 ,  103- 1 13.  

KENNEDY, W.J. ( 1986a). - Campanian and Maastrichtian 
ammonites from northern Aquitaine, France. - Spec. 
Pap. Palaeont. , 36, 145 pp. 

KENNEDY, W.J. ( 1 986b). - Ammonite biostratigraphy of the 
Albian to basal Santonian. - Phys. Chem. Earth, 1 6, 1 29-
182. 

KENNEDY, W.J. ( 1 987). - Ammonites from the type Santonian 
and adjacent parts of northern Aquitaine, western 
France. - Palaeontology, 30, 765-782. 

KENNEDY, W.J. & CHRISTENSEN, W.K. ( 1 99 1  ). - Coniacian and 
Santonian ammonites from Bornholm, Denmark. - Bull. 
geol. Soc. Denmark, 38, 203-226. 

KENNEDY, W.J. & COBBAN, W.A. ( 1 99 1 a). - Coniacian ammo­
nite faunas from the United States Western I nterior. -
Spec. Pap. Pataeont. , 45, 96 pp. 

KENNEDY, W.J. & CosBAN, W.A. ( 1 991 b). - Upper Cretaceous 
(Upper Santonian) Boehmoceras fauna from the Gulf 
Coast region of the United States. - Geo/. Mag., 1 28, 
1 67-189. 

KENNEDY, W.J. & HENDERSON , R .A. ( 1991 ) . - A note on 
Ammonites Sugata Forbes, 1846. - N. Jb. Geol. Palaont. 
Mh., 1 991 , 8, 470-476. 

KENNEDY, W.J. & HENDERSON , R.A. ( 1 992a). - Non-hetero­
morph ammonites from the Upper Maastrichtian of Pon­
dicherry, South India. - Palaeontology, 35, 381 -442. 

KENNEDY, W.J. & HENDERSON, R.A. ( 1 992b). - Heteromorph 
ammonites from the Upper Maastrichtian of Pondicherry, 
South India. - Palaeontology, 35, 693-731 . 

KENNEDY, W.J. & KAPLAN, U .  ( 1 995). - Parapuzosia seppen­
radensis (LANoots) und die Ammoniten fauna der DOime­
ner Schichten, Westfalen. - Geol. Palaont. Westf. , 31 , 
1 55 pp. 

KENNEDY, W.J. & KuNGER, H.C. ( 1 977). - Cretaceous faunas 
from Zululand and Natal, South Africa. The ammonite 
family Tetragonitidae Hyatt, 1900. - Ann. S. Afr. Mus., 
73, 149-197. 

KENNEDY, W.J. & KuNGER, H.C. ( 1 979). - Cretaceous faunas 
from Zululand and Natal, South Africa. The ammonite 
family Gaudryceratidae. - Bull. Br. Mus. nat. Hist. 
(Geot.), 31 , 2, 1 2 1 - 1 74. 

KENNEDY, W.J. & SUMMESBERGER, H. ( 1 979). - A revision of 
Ammonites mitis Hauer and Ammonites gtaneggensis 
Redtenbacher from the Gosau Beds (Upper Cretaceous) 
of Austria. - Beitr. Palaont. Ost., 6, 7 1 -87. 

KENNEDY, W.J. & WRtGHT, C.W. ( 1 983a). - Ammonites 
polyopsis Dujardin, 1837 and the Cretaceous ammonite 
family Placenticeratidae Hyatt, 1900. - Palaeontology, 
26, 855-873. 

KENNEDY, W.J. & WRtGHT, C.W. ( 1 983b). - Evolutionary pat­
terns in Late Cretaceous ammonites. - Spec. Pap. 
Palaeont., 33, 13 1 - 143. 

KENNEDY, W.J., KuNGER, H.C. & SuMMESBERGER, H. ( 1 981a). ­
Cretaceous faunas from Zululand and Natal, South Africa. 
Additional observations on the ammonite subfamily Texa­
nitinae Collignon, 1948. - Ann. S. Afr. Mus. 86, 1 1 5-1 55. 

KENNEDY, W.J., SUMMESBERGER, H. & KUNGER, H.C. ( 1 981 b). ­
On Ammonites serratomarginatus Redtenbacher, 1873, 
and Ammonites quinquenodosus Redtenbacher, 1873. ­
Ann. S. Afr. Mus., 86, 1 1 7-1 37. 

KENNEDY, W.J. WRtGHT, C.W. & KuNGER, H.C. ( 1 983). - Cre­
taceous faunas from Zululand and Natal, South Africa. 
The ammonite subfamily Barroisiceratinae Basse, 1947. 
- Ann. S. Afr. Mus., 90, 241 -324. 

KENNEDY, W.J. HANSOTTE, M. ,  BILOTTE, M. & BURNETT, J. ( 1 992). 
- Ammonites and nannofossils from the Campanian of 
Nalzen (Ariege, France) - Geobios, 25, 263-278. 

KuNGER, H.C. ( 1 976). - Cretaceous heteromorph ammonites 
from Zululand. - Mem. geol. Surv. S. Afr., 69, 142 pp. 

KuNGER, H.C. ( 1 985). - Upper Cretaceous Cephalopods 
from oHshore deposits oH the Natal south coast, South 
Africa. - Palaeont. a fr. . 26, 1 - 1 1 .  

KuNGER, H.C. & W.J. KENNEDY. ( 1 980). - Cretaceous faunas 
from Zululand and Natal, South Africa. - The ammonite 
subfamily Texanitinae Collignon, 1948. - Ann. S. Afr. 
Mus., 80, 1-357. 

KuNGER, H.C. & KENNEDY, W.J. ( 1 984). - Cretaceous faunas 
from Zululand and Natal, South Africa. The ammonite 
Subfamily Peroniceratinae Hyatt, 1 900. - Ann. S. Afr. 
Mus., 92, 1 1 3-294. 

KuNGER, H.C. & KENNEDY, W.J. ( 1 989). - Cretaceous faunas 
from Zululand and Natal, South Africa. The ammonite 
family Placenticeratidae Hyatt, 1 900; with comments on 
the systematic position of the genus Hypengonoceras 
Spath, 1924. - Ann. S. Afr. Mus., 98, 241 -408. 

KoBAYASHI, T. ( 1 934). - The Cambro-Ordovician Formations 
and Faunas of South Chosen. - J. Fac. Sci. Tokyo Imp. 
Univ. , 3, 329-5 19.  



BCREDP 19 (1995) CONIACIAN-SANTONIAN AMMONITE FAUNAS OF THE CORBIERES (NE PYRENEES) 437 

KOSSMAT, F. ( 1 895-1 898). - Untersuchungen uber die 
Sudindische Kreideformation. - Beit. Palaont. Osterr.­
Ungaren u. Orient, 9, 1 895, 97-203; 1 1 ,  1897a, 1-46; 1 1 ,  
1 898, 89-152. 

KuCHLER, T. & ERNST, G. ( 1 989). - I ntegrated biostratigraphy 
of the Turonian-Coniacian transition interval in northern 
Spain with comparison to NW Germany. - In : WIEDMANN , 
J .  (ed.) : Cretaceous of the Western Tethys. - Schwei­
zerbart'sche Verlagsbuchhandlung, xiv + 1 005 p. : 1 6 1 -
1 90; Stuttgart. 

KULLMAN, J.  & WIEDMANN , J. ( 1 970). - Significance Of SUtures 
in phylogeny of Ammonoidea. - Paleont. Contrib. Univ. 
Kansas, 44, 1 -32. 

lAMARCK, J.P.B.A. de M. de ( 1 799). - Prodrome d'une nou­
velle classification des coquilles. - Mem. Soc. Hist. nat. 
Paris., 63-90. 

lAMARCK, J .P.B.A. de M. de ( 1 80 1 ). - Systeme des Animaux 
sans vertebres. - Detervi l le, Paris, 432 pp. 

lANGENHAN, A. & GRUNDEY, M. ( 1 98 1 ). - Das Kieslingswalder 
Gestein und seine Versteinerungen. - Jahresb. Glatzer 
Gebirgs-Vereins, 10 ,  1 2  pp. 

LAsswnz, R. ( 1 904). - Die Kreide-Ammoniten von Texas 
(Collectio F. Roemer). - Geo/. Palaeont. Abh., n.s., 6, 
10 ,  221 -259. 

LEwY, Z. (1 983). - A well-preserved Upper Santonian 
heteromorph ammonite from Israel. - Geol. Surv. Israel, 
Current Res., 1 982, 24-27. 

MACOVEI, C. ( 1 906). - Note sur un Pachydiscus du Cretace 
superieur de Babadag (Dobrogea). - Ann. Sci. Univ. 
Jassy, 4, 1 ,  78-81 .  

MARIANI, E. ( 1 898). - Ammoniti del Senoniano Lombardo. 
- Mem. Inst. lombardo, Cl. Sci. Matem. nat., 3, 1 8, 5 1 -
58. 

MARTINEZ, R. ( 1 982). - Ammonoideos cretacicos del Prepi­
rineo de la Provincia de Lleida. - Pub/. geol. Univ. 
Auton. Barcelona. 1 7, 197 pp. 

MArsuMoro, T. ( 1 938). - A biostratigraphic study on the Cre­
taceous deposits of the Naibuchi Valley, South Karahuto. 
- Proc. Imperial Acad. Japan, 1 4, 190-194. 

MArsuMoro, T. ( 1 942). - A note on the Japanese Cretaceous 
ammonites belonging to the subfamily Desmoceratinae. 
- Proc. Imp. Acad. Japan, 1 8, 24-29. 

MATSUMOTO, T. ( 1 954). - Family Puzosiidae from Hokkaido 
and Saghalien. - Mem. Fac. Sci. Kyushu Univ., D. 5, 
69- 1 18 .  

MATSUMOTO, T. ( 1 955a). - Evolution of  Peroniceratidae. -
Tran. Proc. Palaeont. Soc. Japan, 1 8, 37-44. 

MATSuMoro. T. ( 1 955b). The bituberculate pachydiscids from 
Hokkaido and Saghalien. - Mem. Fac. Sci. Kyushu Univ., 
D . .  5, 1 53-184. 

MATSUMOTO, T. ( 1 959). - The Upper Cretaceous Ammonites 
of California. Part 1 .  - Mem. Fac. Sci. Kyushu Univ., D. 
8, 9 1 - 1 7 1 .  

MATSUMOTO, T. ( 1 965). - A monograph o f  the COLLIGNONiCe­
ratidae from Hokkaido. Part 2. - Mem. Fac. Sci. Kyushu 
Univ. , D., 16, 209-243. 

MATSUMOTO, T. ( 1 966a). - A  Cretaceous Ammonite from the 
Island of CuraQao, Netherlands Antilles. - Mem. Fac. 
Sci. Kyushu Univ. , D., 1 7, 277-294. 

MATSUMOTO, T. ( 1 966b). - A note on Ammonites flaccidicosta 
Roemer from the Cretaceous of Texas. - Trans. Proc. 
Palaeont. Soc. Japan, 63, 294-302. 

MATSUMOTO, T. ( 1967). - Evolution of the Nostoceratidae 
(Cretaceous heteromorph ammonoids). - Mem. Fac. Sci. 
Kyushu Univ. , D, 18 ,  331 -347. 

MArsuMoro, T. ( 1 970a). - Uncommon Keeled Ammonites 
from the Upper Cretaceous of Hokkaido and Saghalien. 
- Mem. Fac. Sci. Kyushu Univ., D. ,  20, 305-31 7 .  

MATSUMOTO, T. ( 1 970b). - A Monograph of the COLLIGNONi­
ceratidae from Hokkaido. Part IV. - Mem. Fac. Sci. Kyus­
hu Univ. , D. ,  20, 225-304. 

MATSUMOTO, T. ( 1 971 ) . - A monograph of the Collignonice­
ratidae from Hokkaido. Part V. - Mem. Fac. Sci. Kyushu 
Univ., D, 2 1 ,  1 29-162. 

MATSUMOTO, T. ( 1 972). - In : MATSUMOTO, T., MURAMOTO, T. & 
TAKAHASHI , T. : A new gaudryceratine ammonite from Hok­
kaido. - Mem. Fac. Sci. Kyushu Univ .. D. 2 1 ,  207-2 15. 

MATSUMOTO, T. ( 1 979). - Notes on Lewesiceras and Nowa­
kites (Pachydiscid ammonites) from the Cretaceous of 
Hokkaido. - Trans. Proc. Palaeont. Soc. Japan. N .S. 1 1 3, 
30-44. 

MATSUMOTO, T. ( 1 985). - Restudy of Crioceras spinigerum 
Jimbo, a Cretaceous ammonite species. - Proc. Jap. 
Acad., 861 ,  51 -59. 

MATSUMOTO, T. ( 1 988). - A monograph of the Puzosiidae 
(Ammonoidea) from the Cretaceous of Hokkaido. -
Palaeont. Soc. Japan Spec. Pap., 30, 1 79 pp. 

MArsuMoro, T. & 0BATA, I .  ( 1 955). - Some Upper Cretaceous 
desmoceratids from Hokkaido and Saghalien. - Mem. 
Fac. Sci., Kyushu Univ. , D. 5, 1 1 9-1 51 . 

MArsuMoro, T. & ToSH IMITSu , S. ( 1 984). - On the systematic 
position of the two ammonite genera Hourquia CoLLIGNON, 
1965 and Pseudobarroisiceras SHI MIZU, 1932. - Mem. 
Fac. Sci. Kyushu Univ. , D, 25, 229-245. 

MATSUMOTO, T., M IYAUCHI , T. & KANIE, Y. ( 1 985). - Some gau­
dryceratid ammonites from the Campanian and Maastri­
chtian of Hokkaido. Part 1 1 .  - Sci. Rep. Yokosuka City 
Mus., 33, 1 9-36. 

MATSUMOTO, T. MURAMOTO, K. ,  TAKAHASHI, T., YAMASHITA, M. & 
KAWASHITA, Y. ( 1 986). - On Neocrioceras spinigerum 
(JIMBO) , a species of Cretaceous heteromorph ammonoids. 
- Trans. Proc. Palaeont. Soc. Japan., 143, 463-474. 

MEEK, F. B.  ( 1 876). - A report on the invertebrate Cretaceous 
and Tertiary fossils of the upper Missouri country. - U. S. 
Geol. Surv. Territ .. 9, 629 pp. 

MoBERG, J.C. ( 1 885). - Cephalopoderna i Sveriges Kritsys­
tem. 1 1 .  - Sver. geo/. Unders. Afh., C, 73, 1 -63. 

MORTON, S.G. ( 1 834). - Synopsis of the organic remains of 
the Cretaceous groups of the United States. Il lustrated 
by nineteen plates, to which is added an appendix 
containing a tabular view of the Tertiary fossils discove­
red in America. - KEY & BIDDLE , Philadelphia, 88 pp. 

MuLLER, G. & WOLLEMANN , A. ( 1 906). - Die Mollusken fauna 
des Untersenon von Braunschweig und llsede. 1 1 .  Die Ce­
phalopoden. - Abh. preuss. geol. Landesanst. , 47, 1-30. 

NOWAK, J. ( 19 1 1 ). - Untersuchungen uber die cephalopo­
den der oberen Kreide in Polen. 1 1 .  Teil .  Die skaphiten. 
- Bull. Acad. Sci. Cracovie. Cl. Sci. Math. Nat. Ser. B 
Sci. Nat. , 547-589. 

NOWAK, J .  ( 1 9 1 3) .  Untersuchungen uber die cephalopoden 
der oberen Kreide in Polen. I l l  Teil. - Bull. Acad. Sci. 
Cracovie. Cl. Sci. Math. Nat. Ser. B Sci. Nat. , 335-4 1 5. 

OeRAOOVICH, J. ( 1 993). - A  Cretaceous Time Scale. - In : 
CALDWELL, W.G.E. (ed.) : Evolution of the Western Interior 
Basin. - Geol. Assoc. Can. Spec. Pap., 39, 379-396. 

ORBIGNY, A. d' .  ( 1 840-1 842). - Paleontologie franQaise : Ter­
rains cretaces, 1 ,  Cephalopodes. - Masson, Paris; 1 - 1 20 
( 1 840); 1 21 -430 ( 1841 ) ;  431 -662 ( 1 842). 

0ABIGNY, A. d' .  ( 1 850). - Prodrome de Paleontologie stra­
tigraphique u niverselle des animaux mollusques et rayon­
nes faisant suite au cours elementaire de Paleontologie 
et de Geologie stratigraphiques. - Masson, Paris, 
427 pp. 



438 W J. KENNEDY. M. BILOTIE AND P. MELCHIOR BCREDP 19 (1995) 

PARKINSON, J. ( 18 1 1 ). - Organic remains of a former world. 
- J. Robson, London, 479 pp. 

PARNES, A. ( 1 964). - Coniacian ammonites from the Negev 
(southern Israel). - Bull. geol. Surv. Israel, 39, 1 -42. 

PAULCKE, W. ( 1 907). - Die Cephalopoden der oberen Kreide 
Sudpatagoniens. - Ber. Naturf. Gesell. Freiburg i Breis­
gau, 15,  1 67-248. 

PERON, A. ( 1 889- 1895). - Description des mollusques fos­
siles des terrains cretaces de la region sud des Haul­
Plateaux de la Tunisie recueillis en 1885 et 1 886 par M.  
Philippe Thomas. - Explor. Sci. Tunisie, 1 - 1 03 ( 1 889); 
1 05-327 ( 1 895); 328-405 ( 1 895), Masson, Paris. 

PERON, M. ( 1 896-1 897). - Les ammonites du Cretace 
superieur de I'Aigerie. - Mem. Soc. geol. France, 17 ,  
6, 1 -24 ( 1 896); 7 ,  25-88 ( 1 897). 

PERVINOUIIORE, L. ( 1 907). - Etudes de paleontologie tuni­
sienne. 1 .  Cephalopodes des terrains secondaires. -
Carte geol. Tunisie. de Rudeval, Paris, 438 pp. 

PICTET, F.J. ( 1 847). - In : PICTET, F.J .  & ROUX, W. ( 1 847-1854). 
Description des mollusques fossiles qui se trouvent dans 
les Gres Verts des environs de Geneve. - Mem. Soc. 
Phys. Hist. nat. Geneve, 1 1  ( 1 847); 1 2  ( 1 849); 1 3  ( 1 852); 
14 ( 1 854). 

PLATEL, J .-P. ( 1 989). - Le Cretace superieur de la plate­
forme septentrionale du Bassin d'Aquitaine.- Doe. Bull. 
Rech. geol. min . ,  1 64, 572 pp. 

REDTENBACHER, A. ( 1873). - Die Cephalopodenfauna der 
Gosauschichten in den nordostlichen Alpen. - Abh. K.­
K. geol. Reichsanst., 5, 9 1 - 1 40 .  

REESIDE, J.B.  Jr. ( 1 927). - The cephalopods of  the Eagle 
Sandstone and related formations in the Western Interior 
of the United States. - U. S. geol. Surv. Prof. Pap. ,  1 5 1 ,  
87 pp. 

REESIDE, J.B.  Jr. ( 1 932). - The Upper Cretaceous ammonite 
genus Barroisiceras in the United States. - U. S. geol. 
Surv. Prof. Pap. ,  1 70-8, 9-29. 

RENZ, H .H.  ( 1 936). - Neue Cephalopoden aus der oberen 
Kreide vom Rio Grande del Norte (Mexico und Texas) 
mit einer Eintuhrung von Walther STAUB. - Abh. 
schweiz. palaont. ges., 57, 1 - 1 6. 

ReNz, 0. ( 1 982). - The Cretaceous ammonites of Venezuela. 
- Basel, Maraven, 132 pp. 

REYMENT, R.A. ( 1 958a). - Neubeschreibung der Redtenba­
cher'schen ammoniten-originale aus den Gosauschi­
chten. - Stockholm Contr. Geol., 2, 31 -49. 

RevMENT, R.A. ( 1 958b). - Ubersichtliche Erganzung zu F. 
Solger's, Die Fossilien der Mungokreide in Kamerun und 
ihre geologische Bedeutung" ( 1 904). - Stockholm Contr. 
Geol., 2, 5 1 -72. 

REYMENT, RA ( 1 958c). - Uber einige Ammoniten aus dem 
Coniac Kolumbiens und Venezuelas, Sudamerika. - Sto­
ckholm Contr. Geol. 2, 1 ,  1-25. 

RIEDEL, L. ( 1 93 1 ) .  - Zur Stratigraphie und Faciesbildung im 
Oberemscher und Untersenon im SOdrande des Beckens 
von MOnster. - J.r Preuss. geol. Landesanst Bergakad., 
5 1 ,  605-7 1 3. 

RoEMER, A. ( 1 840- 1 841 ) .  - Die Versteinerungen des nord­
deutschen Kreidegebirges. - Hahn'schen Hofbuchhan­
dlung, Hannover, 1-48 ( 1 840); 49-145 ( 1 84 1 ) . 

RoEMER. FA ( 1 852). - Die Kreidebildungen von Texas und 
ihre organischen Einschlusse. - Adolph Marcus, Bonn, 
100 pp. 

ROLLAND Du ROOUAND, 0. ( 1 841 ). - Description des coquilles 
fossiles de la famille des Rudistes qui se trouvent dans 
le terrain cretace des Corbieres (Aude). - Imp. Pomies­
Gardel, Carcassonne, 69 pp. 

RoLLIER, L. ( 1 922). - Phylogemie des Ammono'ides. - Eclo­
gae geol. Helv , 1 7, 358-360. 

RoMAN, F. ( 1938). - Les ammonites jurassiques et creta­
cees. Essai de genera. - Masson, Paris, 554 pp. 

RoMAN, F. & MAZERAN, P. ( 1 91 3). - Monographie paleonto­
logique de la faune du Turonien du bassin d'Uchaux et 
de ses dependances. - Archs. Mus. Hist. nat. Lyon, 1 2, 
137 pp. 

RoussEL, J. ( 1893). - Etude stratigraphique des Pyrenees. 
- Bull. Carte geol. France, 5, 35, 306 pp. 

SALFELD, H. [J .C.A] .  ( 1 924). - Die Bedeutung der Konser­
vativstamme fur die Stammesentwicklung der Ammonoi­
deen. - Leipzig, 1 6  pp. 

SANTAMARIA-lABALA, R. ( 1 992). - Los Ammonoideos del 
Cenomaniense superior al Santoniense de la plataforma 
nord-castellana y la cuenca navarro-cantabra. Parte 1 .  
Bioestratigrafia sistematica : Phylloceratina, Ammonitina 
(Desmocerataceae y Hoplitaceae) y Ancyloceratina. -
Trab. Mus. Geol. Barcelona, 2, 1 7 1 -268. 

ScHLUTER, C. ( 1 867). - Beitrag zur Kenntniss der jungsten 
Ammoneen Norddeutschlands. - A. Henry, Bonn, 36 pp. 

ScHLUTER, C. ( 1 87 1 - 1 876). - Cephalopoden der oberen 
deutschen Kreide. - Palaeontographica, 2 1 ,  1 -24 
( 1871 ) ;  2 1 ,  25-120 ( 1872a); 24, 1 2 1 -264 ( 1 876). 

SCHLUTER, C. ( 1 872b). - Verh. naturh. Ver. preuss. Rheine, 
29, Correspondenzblatt 1 ,  9 1 -92. 

ScHLUTER, C. ( 1 875). - Uber die Gattung Turrilites und die 
Verbreitung ihrer Arten in der mittleren Kreide Deut­
schlands. - Sitzber. Niederrhein. Ges. Natur-und Heil­
kunde, 32, 27-31 .  

ScHONFELD, J .  ( 1985). - Lithologie, Biostratigraphie und Fos­
silfOhrung des Ober-Santon Mergels von Westerwiehe 
(Ostwestfalen). - Geol. Palaeont. Westf., 5, 7-50. 

S�NESSE, P. ( 1 937). - Contribution a l'etude du Cretace 
superieur des Corbieres meridionales. - Imp. Doula­
doure, Toulouse, 182 pp. 

S�NESSE, P. ( 1 956). - Les trois facies du Coniacien des Cor­
bieres meridionales. - Bull. Soc. Linneenne Lyon, 6, 
16 1 - 168. 

S�RONIE-VIVIEN, M. ( 1 972). - Contribution a l'etude du 
Senonien en Aquitaine septentrionale. Ses stratotypes : 
Coniacien, Santonien, Campanien. - Ed. C.N.R.S. Paris, 
2, 187 pp. 

S�RONIE-VIVIEN, M. ( 1980). - Coniacien-Santonien. Les 
etages fran<;:ais et leurs stratotypes. - Mem Bur. Rech. 
geol. min., 109, 1 50-1 60. 

SEUNES, J. ( 1 892). - Contribution a l'etude des Cephalo­
podes du Cretace superieur de France. I .  Ammonites du 
Calcaire a Baculites du Cotentin (suite). 1 1 .  Ammonites 
du Campanien de la region sous-pyreneenne. Depart­
ment de Landes. - Mem. Soc. geol. France. 2, 8-22. 

SHARPE, D. ( 1 853-57). - Description of the fossil remains of 
Mollusca found in the Chalk of England. I ,  Cephalopoda. 
- Palaeont. Soc. Monogr. , 1 -26 ( 1 853); 27-36 ( 1 855); 
37-68 ( 1 857). 

SHERBORN, C.D.  ( 1889). - On the dates of the "Paleontologie 
fran<;:aise" of d'Orbigny. - Geo/. Mag., 4, 6, 223-225. 

SHIMIZU, S. ( 1 932). - On a new type of Senonian ammonite, 
Pseudobarroisiceras nagaoi Shimizu gen. et sp. nov. from 
Teshio Province, Hokkaido. - Jap. J. Geol. Geog., 1 0, 
1-4. 

SHIMIZU, S .  ( 1 934). - Ammonites. - In : SHIMIZU , S. & 0BATA, 
T. : Cephalopoda. - lwanami's lecture series of Geology 
and Palaeontology, Tokyo, 1 37 pp. [ In  Japanese]. 

SHIMIZU, S. ( 1 935). - The Upper Cretaceous Ammonites. 
So-called Hamites in Japan. - Proc. Imp. Acad. 1 1 ,  271 -
273. 

SoRNAY, J. ( 1 955a). - Ammonites ( Nowakites) pailletteanus. 
- Paleont. Univers. , N .S. 12 ,  3 pp. 



BCREDP 19 ( 1995) CONIACIAN-SANTONIAN AMMONITE FAUNAS OF THE CORBitRES (NE PYRENEES) 439 

SoRNAY, J. ( 1 955b). - Turrilites ( Bostrychoceras) acuticosta­
tus. - Paleont. Univers. ,  N.S. 6, 2 pp. 

SoRNAY, J .  ( 1 955c) . - Turrilites ( Bostrychoceras) plicatus. 
- Paleont. Univers.,  N .S. 7, 2 pp. 

SoRNAY, J. ( 1 955d). - Scaphites compressus. - Palaeont. 
Univers . . N.S. 4, 2 pp. 

SowERBY, J .  ( 1 8 12 - 1822). - The mineral conchology of G reat 
Britain. - The author, London. 

SowERBY, J. de C. ( 1 850). - Description of the shells of the 
Chalk Formation. - In : D1XON, F : The Geology and Fos­
sils of the Tertiary and Cretaceous Formations of Sussex. 
- W.J. Smith, Brighton, 346-359. 

SPATH, L.F. ( 1 92 1 a) .  - On Upper Cretaceous Ammonoidea 
from Pondoland. - Ann. Durban Mus., 3, 39-56. 

SPATH, L.F ( 1 92 1 b).  - On Cretaceous Cephalopoda from 
Zululand. - Annls S. Afr. Mus., 1 2 , 21 7-32 1 .  

SPATH, L.F ( 1922). - O n  the Senonian ammonite fauna of 
Pondoland. - Trans. R. Soc. S. Afr., 1 0 ,  1 1 3-147. 

SPATH, L.F ( 1 925a) - On Senonian Ammonoidea from 
Jamaica. - Geol. Mag., 62, 28-32. 

SPATH, L.F. ( 1 925b). - On Upper Albian Ammonoidea from 
Portuguese East Africa, with an appendix on Upper Cre­
taceous ammonites from Maputoland. - Ann/. Tv/. Mus., 
1 1 '  1 79-200. 

SPATH, L.F. ( 1 926). - On new ammonites from the English 
Chalk. - Geol. Mag., 63, 77-83. 

SPATH, L.F. ( 1 927). - Revision of the Jurassic Cephalopod 
fauna of Kachh (Cutch). - Mem. geol. Surv. India 
Palaeont. lndica, 1 1 ,  1 -7 1 .  

SPATH, L.F ( 1 929). - Corrections of cephalopod nomencla­
ture. - Naturalist, 87 1 ,  269-27 1 . 

SPATH, L.F. ( 1 932). - A monograph of the Ammonoidea of 
the Gault. - Palaeontogr. Soc. Monogr. , 9, 379-41 0. 

SPATH, L.F. ( 1 939). - A  monograph of the Ammonoidea of 
the Gault. - Palaeontogr. Soc. Monogr. , 1 3 ,  541 -608. 

SPATH, L.F. ( 1 953). - The Upper Cretaceous Cephalopod 
fauna of Grahamland. - Sci. Rep. Br. Antarct. Surv., 3, 
1 -60 . 

SrANTON, T.W. ( 1 895). - Contributions to the Cretaceous 
Palaeontology of the Pacific Coast. The fauna of the 
Knoxville Beds. - Bull. US. Geol. Surv. , 1 33, 132 pp. 

SroucZKA, F. ( 1 863- 1 866). - The fossil cephalopoda of the 
Cretaceous rocks of southern India. Ammonitidae with 
revision of the Nautilidae, etc. - Mem. geol. Surv. India, 
1 ,  Palaeontol. India, 3, 41 -56 ( 1 863), 57-106 ( 1 864), 1 07-
1 54 ( 1 865), 1 55-216 ( 1 866). 

STROMBECK, A. von ( 1 859). - Ueber die Kreide am Zeltberg 
bei LOneburg. - Z. Dtsch. geo/. Ges., 1 5 ,  1 ,  97- 187. 

STURM, F. ( 1 90 1 ) .  - Der Sandstein von Kieslingswalda in 
der Grafschatz Glatz und Seine Fauna. - Jb. preuss. 
geol. Landesant. berg Aka d., 2 1 ,  39-98. 

SuEss, E. ( 1 866). - Uber Ammoniten. - Sitzber. Akad. Wiss. 
Wien, 52, 71 -89. 

SUMMESBERGER, H. ( 1 979). - Eine obersanton Ammonitenfau­
na aus dem Becken von Gosau (Oberosterreich). - Ann. 
Naturhist. M us. Wien, 82, 109-1 76. 

SuMMESBERGER, H. ( 1 980). - Neue Ammoniten aus der Sand­
k.alkbank der Hochmoosschichten (Obersanton; Gosau; 
Osterreich). - Ann. Naturhist. Mus. Wien, 83, 275-283. 

SuMMESBERGER, H. ( 1 985). - Ammonite Zonation of the 
Gosau Group (Upper Cretaceous, Austria). - Ann. 
Naturhist. Mus., Wien, 87A, 1 45-66. 

SzAsz, L. ( 1 98 1 ) . - Contributions a l'etude des Ammonites 
coniaciennes de la Roumanie. - Mem. Inst. geol. geofis., 
30, 93- 1 1 4. 

SzAsz, L. & IoN, J. ( 1 988). - Cretace superieur du Bassin 
de Babadag (Roumanie). Biostratigraphie integree 
(ammonites, inocerames, foraminiferes planktoniques). ­
Mem. Inst. geol. geophis . ,  33, 9 1 - 1 49. 

SzAsz, L.  & LAcArusu , A. ( 1 974). - Contributii la studiul amo­
nitilor din Neocretacicul bazinului Babadag (Dobrogea de 
Nord). - Oari Seama, 205-2 1 5 .  

THIOLLIERE, V. ( 1 849). - Note sur une nouvelle espece d'am­
monite provenant des gres verts superieurs du Departe­
ment de la Dr6me. - Ann. Sci. Phys. nat. Lyon, 1 ,  1 1 ,  
744-748. 

THOMEL, G. ( 1 980). - Ammonites. - Edit. Serre. Nice, 
227 pp. 

THOMEL, G. ( 1 988). - Les ammonites neocretacees (Conia­
cien - Santonien - Campanien) des Chaines Subalpines 
Meridionales (Aipes-Maritimes et Alpes-de-Haute-Pro­
vence). - Mem. Soc. geol. France, N.S. 1 53, 79 pp. 

ToMuN, J .R .B .  ( 1 930). - Some preoccupied generic names. 
1 1 .  - Proc. M a lac. Soc., 1 9, 22-24. 

TOUCAS, A. ( 1 879). - Du terrain cretace des Corbieres et 
comparaison avec celui des autres bassins de la France 
et de I'AIIemagne. - Bull. Soc. geol. France, 3, 8, 39-87. 

TzANKOv, V. ( 1 982). - Les Fossiles de Bulgarie du Cretace 
superieur. - Bulgarian Acad. Se., 1 36 pp. [ In  Russian]. 

ULBRICH, H. ( 1 97 1 . )  - Mitteilungen zur Biostratigraphie des 
Santon und Campan des mittleren Tei ls der Subherzynen 
Kreidemulde. - Freib. Forshr., 267, 47-60. 

USHER, J .L .  ( 1 952). - Ammonite faunas of the Upper Cre­
taceous of Vancouver Island, British Columbia. - Bull. 
geol. Surv. Canada, 2 1 ,  1 - 1 82 . 

VAN WAGONER, J.C. ,  POSAMENTIER, H .W. , MITCHUM, R.M.,  VAIL, 
P. R. ,  SARG, J.F., Loum, T.S. & HARDENBOL, J. ( 1 988). -
An overview of the fundamentals of sequence stratigra­
phy and key definitions. - In : WILGUS, C. ,  HASTINGS, B. ,  
Ross, C. PosAMENTIER, H. VAN WAGONER, J .  & KENDALL, G.C.  
St. C. (eds.) : Sea-level changes; an integrated 
approach. - Soc. econ. Paleo. Mineral. spec. Pub/. , 42, 
39-45. 

VASICEK, Z. ( 1 992). - Coniacian ammonites from Stity in 
Moravia (Czechoslovakia). - Sbornik geologickych ved. 
Paleont., 32, 1 63-195. 

WEDEKIND, R. ( 1 9 1 6).- Ober Lobus, Suturallobus und lnzi­
sion. - Z. Min. geol. Palaont. B, 1 85-195.  

WEGNER, T. ( 1 905). Die Granulatenkreide des westlichen 
MOnsterlandes. - Z.Dtsch. geol. Ges. ,  57, 1 1 2-232. 

WEIJDEN, W.J.M. ( 1 943). - Die Macrofauna der Hervischen 
Kreide. - Meded. geol. Sticht, C, 4, 139 pp. 

WIEDMANN, J.  ( 1 960). - Le Cretace superieur de I'Espagne 
et du Portugal et ses cephalopodes. - C. R. Congres 
Soc. Sav. Dijon, 1 959, Colloque sur le Cretace superieur 
fran9ais, 709-764. 

W1EDMANN, J. ( 1 962). - Ammoniten aus der Vascogotischen 
Kreide (Nordspanien). 1 ,  Phylloceratina, Lytoceratina. -
Palaeontographica, 1 1 8A ,  1 1 9-237. 

WIEDMANN, J. ( 1 964). - Le Cretace superieur de I'Espagne 
et du Portugal et ses cephalopodes. - Estud. Geol. Inst. 
Lucas Mallada, 20, 1 07-148. 

WIEDMANN, J .  1 965. - Origin, l imits and systematic position 
of Scaphites. - Palaeontology, 8, 397-453. 

WIEDMANN, J. ( 1 966). - Stammesgeschic;hte und system der 
posttriadischen ammonoideen; ein Uberblick. - N. Jb. 
Geol. Palaont. Abh., 1 25,  49-79; 1 27,  13-8 1 .  

W1EDMANN, J .  ( 1 973). - The Albian and Cenomanian Tetra­
goniti<;lae (Cretaceous Ammonoidea), with special refe­
rence to the Circum-lndic species. - Eclogae. geol. 
Helv., 66, 585-6 1 6. 

W!EDMANN, J. ( 1 978). - Eine palaogeographisch i nteressante 
Ammonitenfaunula aus der alpinen Gosau. - Eclogae. 
geol Helv , 7 1 , 663-675. 



440 W.J. KENNEDY, M. BILOTTE AND P. MELCHIOR BCREDP 19 (1995) 

WIEDMANN, J .  ( 1 979). - Ammonites. - In : HERM, D . ,  KAUFF­
MAN, E .G.  & WIEDMANN, J .  : The age and depositional 
environment of the "Gosau" Group (Coniacian-Santo­
nian), Brandenberg/Tirol, Austria. - Mitt. Bayer. Staats­
samml. far Palaont. hist. Geol., 19 ,  27-92. 

WIEDMANN, J. ( 1 994). - Systematic description of the age­
defining ammonites. - In : GISCHLER, E., GRAFE, K.-W. & 
WIEDMANN , J. : The Upper Cretaceous Lacazina Limestone 
in the Basco-Cantabrian and Iberian Basins of northern 
Spain : cold water grain associations in warm water 
environments. - Facies, 30, 232-242. 

Wooos, H. ( 1 896). - The Mol lusca of the Chal k Rock. 
Part 1 .  - Quart. J geol. Soc. London, 52, 68-98. 

WRIGHT, C.W. ( 1 952). - A classification of the Cretaceous 
Ammonites. - J. Paleont. , 26, 21 3-222. 

WRIGHT, C.W. (1 953). - Notes on Cretaceous ammonites. I ,  
Scaphitidae. - Ann. Mag. Nat. Hist. , 1 2, 6 ,  473-476. 

WRIGHT, C.W. ( 1 957). - Cretaceous Ammonoidea. - In : 
MooRE, R.C. (ed. ) : Treatise on I nvertebrate Paleontology. 
Part L, Mollusca 4, Cephalopoda Ammonoidea. - Geol. 
Soc. Amer., Univ. Lawrence, New-York, 490 pp. 

WRIGHT, C.W. ( 1 979). - The ammonites of the English Chalk 
Rock (Upper Turonian). - Bull. Br. Mus. Nat. hist. (Geol. ) ,  
31, 281 -332. 

PLATE 

WRIGHT, C.W. & MATSUMOTO, T. ( 1 954). - Some doubtful Cre­
taceous ammonite genera from Japan and Saghalien. -
Mem. Fac. Sci. Kyushu Univ. , D ,  4, 1 07- 134. 

WRIGHT, C.W. & WRIGHT, E.V ( 1 951).- A survey of the fossil 
Cephalopoda of the Chalk of Great Britain. - Palaeon­
tog. Soc. Monogr., 1 -40. 

YABE, H. ( 1 91 0) .  - Die Scaphiten aus der Oberkreide von 
Hokkaido. - Beitr. Palaont. Geo/. Osterr.-Ungaren Orient, 
23, 159-174. 

YABE, H .  ( 1 927). - Cretaceous stratigraphy of the Japanese 
Islands. - Sci. Rep. Tohoku Imp. Univ. , 2, 1 1 ,  27-100. 

YABE, H. & SHIMIZU, S. ( 1 926). - A study of the genus 
"Parapachydiscus" HYATT. - Proc. Imp. Acad. Japan, 2, 
1 7 1 - 1 73 .  

YouNG, K .  ( 1 963). - Upper Cretaceous ammonites from the 
Gulf Coast of the United States. - Univ. Texas Bull. , 
6304 ' 373 pp. 

ZAsoRSKI, P.M.P. ( 1 982). - Campanian and Maastrichtian 
sphenodiscid ammonites from southern Nigeria. - Bull. 
Br. Mus. Nat. hist. (Geol.) ,  36, 303-332. 

ZITTEL, KA VoN ( 1 884). - Handbuch der Palaeontology. 
Cephalopoda. - Oldenbourg, Munich, 329-522. 

ZITTEL, KA VoN ( 1 895). - Grundzuge der Palaeontologie 
(Palaeozoologie). - Oldenbourg, Munich, 972 pp. 

1 
Fig. 1 ,  2, 1 5- 1 7 .  - Pseudophyllites pyrenaicus (de GRossouvRE,1 894). 

1 ,  2, SP unregistered 'Santonien inferieur, ravin de Montferrand, Montagne des Cornes', ex ToucAs 
Collection. 1 5- 17 ,  lectotype, SP unregistered, ex ToucAs Collection, 'Marnes bleues situees au-dessous 
du banc a Lima marticensis sur le chemin de Sougraigne aux Croutets', figured by de GRossouvRE, 
1894 (pi .  25, fig. 2). 

3-5, 9, 1 0, 18 ,  1 9. - Phylloceras (Hypophylloceras) rousseli (de GRossouvRE, 1 894). . 
3-5, U M  SEN-033, the original of BASSE, 1939 (pi .  3, fig . 2) from the Upper Santonian paraplanum 
Subzone, La Jouane. 9, 1 0, PM D5-24, from the Middle Santonian gallicus Subzone, Ravin de la Coume. 
18,  19 ,  lectotype, MNHP R409, the original of de GRossouvRE, 1 894 (pi .  24, f ig. 2) from the 'calcaires 
marneux jaunes a Lima marticensis situes immediatement au-dessus des marnes bleues qui se trouvent 
au bas du chemin de Sougraigne aux Croutets'. 

6-8, 1 1 - 13 .  - Tetragonites epigonus (KossMAT, 1 895). 
UM SEN-034, from the Upper Santonian paraplanum Subzone of la Jouane. 

14. - Saghalinites sp. 
UPST RO 1 ,  from the Middle Santonian gallicus Sub zone, le Moulin de Sougraigne. 

20, 2 1 .  - Gaudryceras mite (HAUER, 1858). 
MNHP R 655, the original of de GROSSOUVRE, 1894 (pi. 26, fig. 4) from the 'marnes bleues a Mortoniceras 
texanum sur le chemin de Sougraigne au Croutets'. 

Figures 1 ,  2, 9, 1 0, 14-21 are x 1 ;  figures 3-8, 1 1 -1 3  are x 2. 
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PLATE 2 
Fig. 1 -3 .  - Gaudryceras denseplicatum (JIMBO, 1894). 

1, 2, PM R0- 1 7; 3, UPST SS25, from the Middle Coniacian tridorsatum Zone, Les Pastressis. 

4, 7, 8. - Gaudryceras varicostatum VAN HOEPEN, 1 9 2 1 .  
UPST 1 9 ,  from the Middle o r  the Upper Santonian o f  Sougraigne. 

5, 6. - Tetragonites epigonus (KossMAT, 1895). 
UM SEN-017, from the Turonian, north of Linas, the original of BASSE, 1939 (p. 38). 

9. - Parapuzosia (Parapuzosia) corbarica (de GRossouvRE, 1 894). 
MNHP R51 709, from 'Sougraigne, Rennes-les-Bains'. 

1 0, 1 1 .  - Anagaudryceras sp. 
UPST BO 0 1 ,  from the Middle to Upper Santonian of Sougraigne. 

All figures are x 1 .  
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PLATE 3 
Fig. 1 ,  2. - Pseudophyllites pyrenaicus (de GRossouvRE, 1 894). 

PM ST. I, from the Middle Coniacian tridorsatum Zone of Soulatge. 

3, 4, 1 0 ,  1 1 .  - Saghalinites nuperus (VAN HOEPEN, 1 92 1 ) .  
3 ,  4 ,  P M  A8-4, from the Upper Santonian paraplanum Subzone; Chemin d e  Sougraigne aux Croutets. 1 0 ,  
1 1 ,  P M  KS-9, from the Middle Santonian gallicus Subzone, La Jouane section. 

5, 6, 1 7, 18 .  - Damesites sugata (FoRBES, 1846). 
5, 6, PM K2 a1 ,  from the Lower Santonian carezi Subzone, La Jouane section. 1 7 ,  18, U PST M15 ,  from 
the Lower Santonian of La Montagne de Brenz. 

7-9. - Saghalinites sp. 
7, 8, PM A8-2, from the Upper Santonian paraplanum Subzone, Chemin des Croutets. 9, PM F3- 1 ,  from 
the Middle Santonian gallicus Subzone of La Montagne de Brenz. 

1 2 .  - Hauericeras (Gardeniceras) wetschi de GRossouvRE, 1894. 
PM L3 S 1 ,  from the Middle Santonian gallicus Subzone of Les Clemencis. 

1 3-14 .  - Tetragonites cf. epigonus (KossMAT, 1 895). 
PM 05-17, from the Middle Santonian gallicus Subzone, Ravin de la Coume. 

15, 16. - Gaudryceras denseplicatum (JIMBO, 1 894). 
PM N0-8, from the Middle Coniacian tridorsatum Zone, Les Bringots. 

19, 20. - Damesites damesi (JiMBO, 1894) intermedius MATSUMOTO, 1 954. 
UPST L 1 2, from the Lower Santonian carezi Subzone, environs of Sougraigne. 

All figures are x 1 .  
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PLATE 4 
Fig. 1 ,  2, 6, 7. - Oesmophyllites diphylloides (FoRBES, 1846). 

1 ,2, UPST 32 : 6, 7,  UM SEN-042, both from the Upper Santonian paraplanum Subzone, La Jouane. 

3, 5. - Hauericeras (Gardeniceras) welschi de GRossouvRE, 1 984. 
3, UPST, Upper Santonian paraplanum Subzone, La Jouane; 4, 5, UM SEN-309, the original of BASSE, 1 939 
(pi.  3, fig. 9) from the Upper Santonian paraplanum Subzone, La Jouane. 

8- 1 1 ,  15 ,  1 6. - Jimboiceras ? reyi COLUGNON, 1 983. 
8, 9, PM R0-02, from the Middle Coniacian tridorsatum Zone ; 10 ,  1 1 ,  PM R0-18, from the Upper Coniacian 
margae Zone; 15 ,  1 6 , the holotype, UPST M22, from the Middle Coniacian tridorsatum Zone, all from Les 
Pastressis. 

12 ,  13.  - Gaudryceras denseplicatum (JIMBO, 1894). 
PM N0-8, from the Middle Coniacian tridorsatum Zone, Les Bringots. 

1 7 .  - Hauericeras /agarum (REDTENBACHER, 1873). 
PM LOa 1 ,  from the Middle Coniacian tridorsatum Zone, Source des Tourtes. 

1 8-20. - Jimboiceras ? sp. 
PM S0-1 from the Middle Coniacian tridorsatum Zone, west of Soulatge. 

2 1 .  - Damesites sugata ( FoRBES, 1846). 
UPST 821 ,  from the Lower Santonian carezi Subzone. north of La Montagne de Brenz. 

Figures 1 ,  2, 6, 7 are x 2; fig. 3 is x 4; fig. 4, 5,  8-21 are x 1 .  
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PLATE 5 
Fig. 1 -3. - Parapuzosia (Parapuzosia) corbarica (de GRossouvRE, 1 849). 

SP unregistered, ex ToucAs Collection, 'Santonien superieur, Sougraigne'. 

4-8. - Parapuzosia (Parapuzosia) sp. 

BCREDP 19 (1995) 

4, 8, UPST C 1 ;  5, 6, UPST C2, all from the Lower Santonian carezi Subzone, Rouffiac. 7, PM PNIX, from the 
Lower Coniacian petrocoriensis Zone, Peyrefitte. 

All figures are x 1 .  
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PLATE 6 
Fig. 1-2. - Jimboiceras ? reyi COLLIGNON, 1983. 

PM P1- 1 4, from the Upper Coniacian margae Zone, west of the Col du Linas. 

3, 6-8. 1 1 ,  12. - Nowakites carezi (de GRossouvRE, 1 894). 
3, PM G5c5, from the Middle Santonian gallicus Subzone, left bank of River Sals at Sougraigne. 6, PM 
K 1 c 1 9  and 7, 8, PM K 1 c10, from the Lower Santonian carezi Subzone, La Jouane section. 1 1 ,  12,  UPST 
12,  from the Lower Santonian carezi Subzone, environs of Sougraigne. 

4, 5. - Nowakites all . katschthaleri (IMMEL, KuNGER & WIEDMANN, 1 982). 
PM K 1 c 20, from the Lower Santonian carezi Subzone, La Jouane section. 

9, 1 0, 22, 23. - Pachydiscid microconch. 
OUM KZ 20714, from the Moulin d'Amont. east of Sougraigne. 

1 3, 14 .  - Nowakites sp. microconch. 
PM P 1 - 1 6, from the Upper Coniacian margae Zone, west of the Col du Linas. 

15-19 .  - Nowakites talavignesii (d'ORBIGNY, 1850). 
1 5 ,  1 6, OUM KZ 20706, Santonian, Pont de Montferrand. 1 7-19 ,  holotype, FSL A 1 695, ex Ecole des Mines 
Collection n° 1568, the original of d'ORBIGNY, 1850, and CoLUGNON, 1 952 (p i .  9, fig. 3) from 'Au-dessous 
des Hippurites, Rennes-les-Bains, Aude'. 

20, 2 1 ,  24. - Nowakites pailletteanus (d'ORBIGNY, 1841 ). 
SP unregistered, ex ToucAs Collection, 'Coniacien superieur, ravin de Montferrand, Montagne des Cornes'. 

Figures 1 -8, 1 1 -1 4, are x 1 ;  Fig. 9, 1 0  are x 2. 
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452 WJ KENNEOY, M BILOITE AND P MELCHIOR BCREDP 19 (1995) 

PLATE 7 
Fig. 1-3, 6-12.  - Nowakites pailletteanus (d'ORBIGNY, 1 84 1 ) . 

1 -3, the holotype, by monotypy, of Nowakites lemarchandi de GRossouvRE 1894. 
MNHP ex PERON Collection 1 908-36, the original of de GRossouvRE 1 894 (pi. 22, fig. 5) from the 'Calcaires 
durs de la base de l'etage Coniacien. Environs de Montferrand'. 6, 7, paralectotype, 9, 10 ,  lectotype, 
MNHP d'ORBIGNY Collection 7187, from 'entre Soulatge et la Source Salee'. 8, 1 1 ,  12 ,  MNHP Collections, 
Marnes a Micraster, Moulin du Ruisseau de Sals a l'est de Sougraigne'. 

4,  5. - Nowakites carezi (de GRossouvRE, 1894). 
PM K2a18, from the Lower Santonian carezi Subzone. La Jouane section. 

All figures are x 1 .  
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454 W.J. KENNEDY. M. BILOTIE AND P MELCHIOR BCREDP 19 (1995) 

PLATE 8 
Fig. 1-5, 8-12.  - Nowakites talavignesii (d'ORBIGNY, 1850). 

1 -5, MNHP unregistered, environs de Sougraigne, ex de GRossouvRE Collection. 8-12, MNHP unregistered 
environs de Sougraigne, ex de GRossouvRE Collection. 

6-7. - Nowakites sp. 
Pathological specimen, MNHP unregistered, Sougraigne, ex de GRossouvRE Collection. 

13-15. - Nowakites carezi (de GRossouvRE, 1 894). 
13, PM 82-4, from the Lower Santonian carezi Subzone, Ravin de la Coume. 14-15, UPST 85, from the 
Middle Santonian gallicus Subzone, environs of Sougraigne. 

16-23. - Nowakites savini (de GROSSOUVRE, 1 984). 
16, 17, MNHP u nregistered, ex de GRossouvRE Collection, from Sougraigne. 18, UPST M B0 1 ,  from the 
Middle Santonian gallicus Subzone, Ravin de La Coume. 19,  20, MNHP B 1 7445a, Sougraigne. 2 1 -23, 
MNHP unregistered, without locality, but clearly from the environs of Sougraigne. 

All figures are x 1 .  
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456 W J KENNEDY. M BILOTIE AND P MELCHIOR BCREDP 19 (1995) 

PLATE 9 
Fig . 1 ,  6, 7. - Nowakites savini (de GRossouvRE, 1894). 

1 ,  PM M2b 1 ,  from the Lower Santonian carezi Subzone, Les Clemencis. 6-7. UPST LS 1 ,  from the Middle 
Santonian gallicus Subzone, nouveau cimetiere de Sougraigne. 

2, 3-4. - Nowakites carezi (de GRossouvRE, 1 894). 
Holotype, MNHP unregistered, the original of de GRossouvRE, 1894 (pi. 25, fig. 3) from the 'Couches a 
M icrasters des environs de Rennes-les-Bains'. 

5. - Nowakites aff. pailletteanus (d 'OABIGNY, 1 841 ) .  
PM R0-2, from the Middle Coniacian tridorsatum Zone, Les Pastressis. 

8. - Nowakites pailletteanus (d'OABIGNY, 1841) .  
PM P 1 -23, from the Middle Coniacian tridorsatum Zone, west of the Col du Linas. 

9, 1 0 .  - Eupachydiscus isculensis (REDTENBACHEA, 1873) . 
PM M4-3, from the Middle Santonian gallicus Subzone, Les Clemencis. 

All figures are x 1 .  
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458 W.J KENNEDY. M BILOTIE AND P MELCHIOR BCREDP 19 (1995) 

PLATE 1 0  
Fig. 1 -6,  9- 1 1 .  - Pachydiscid juveniles. 

PM M4, from the Lower Santonian carezi Subzone, Les Clemencis. 

7, 8. - Juvenile desmoceratacean, the original of Parapuzosia gaudama FoRBES of 8ASSE, 1939 (pi .  3, fig . 1 0) 
UM SEN-040, from the Upper Santonian paraplanum Subzone of La Jouane. 

12 .  - Eupachydiscus isculensis (REDTENBACHER, 1 873). 
PM 84- 1 ,  from the Middle Santonian gallicus Subzone, Ravin de La Coume. 

13-15.  - Tongoboryceras canali (de GRossouvRE, 1894). 
1 3, MNHP 81 7444, 'Environs de St. Louis'. 1 4 ,  15, PM PNIV, from the Lower Coniacian petrocoriensis 
Zone, Peyrefitte. 

16 .  - Nowakites pailletteanus (d'ORBIGNY, 1841 ). 
PM R0-34, from the Middle Coniacian tridorsatum Zone, Les Pastressis. 

Figures 1 - 1 1  are x 2; fig. 1 2- 16  are x 1 .  
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460 W J KENNEDY. M BILOITE AND P MELCHIOR BCREDP 19 ( 1995) 

PLATE 1 1  
Fig. 1 -3, 5-8. - Eupachydiscus iscu/ensis ( AEDTENBACHER, 1873). 

1-3, MNHP A51882, the original of de GROSSOUVRE, 1894 (pi. 37, fig. 1 )  from the 'Marnes ferrugineuses a 
Placenticeras syrtale, comprises entre les deux banes inferieurs de rudistes du chemin de Sougraigne 
aux Croutets'. 5, 6, PM K3S6, from the Middle Santonian gallicus Subzone. La Jouane section. 7,  8, UPST 
2, from the Middle Santonian ga/licus Subzone. Ravin de La Coume. 

4. - Nowakites all. pailletteanus (d'ORBIGNY, 1841 ) .  
P M  P1 -24, from the Upper Coniacian margae Zone, west of Le Col d u  Linas. 

9-1 1 .  - Pachydiscus (Pachydiscus) cayeuxi de GRossouvRE, 1894. 
MNHP A51 867, holotype, the original of de GRossouvRE, 1 894 (pi. 36, fig. 3) from the 'marnes ferrugineuses 
intercalees entre les banes inferieurs de rudistes, sur le chemin de Sougraigne aux Croutets'. 

All figures are x 1 .  
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462 WJ. KENNEDY. M. BILOTIE AND P MELCHIOR 

PLATE 1 2  
Fig. 1-6. - Pachydiscus (Pachydiscus) jeani de GRossouvRE, 1 894. 

BCREDP 19 ( 1995) 

1 -3, SP unregistered ex ToucAs Collection, 'Moulin Tiffou'. 4-6, SP unregistered ex ToucAs Collection, Sougraigne. 

All figures x 1 .  
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464 W.J. KENNEDY, M . BILOTTE AND P MELCHIOR BCREDP 19 (1995) 

PLATE 1 3  
Fig. 1 ,  5 ,  6 ,  9, 1 3, 1 4. - Texasia rivierae (COLUGNON, 1983). 

1 .  PM K2b47, from the Lower 8antonian carezi 8ubzone, La Jouane section. 5, 6, UP8T 8002. 
the holotype of Praemuniericeras boriesi COLUGNON, 1983 (pi. 3, fig. 1) from the Lower 8antonian 
carezi 8ubzone, environs de 8ougraigne. 9, PM K2b53, from the Lower 8antonian carezi 8ubzone, 
La Jouane section. 1 3 ,  14, the holotype, UP8T R02, from the Lower 8antonian carezi 8ubzone, 
Claparayde. 

2,  4, 1 0. - Muniericeras bilottei (cOLUGNON, 1 983). 
2,  holotype, UP8T 8 1 6, the original of CoLUGNON, 1 983 (pi. 3, fig. 2) from the 'chemin de 8ougraigne 
aux Croutets'. 4, UP8T MB 824, the original of CoLLIGNON, 1983 (pi. 3, fig. 4) from the Middle 
8antonian gallicus 8ubzone, east of La Montagne de Brenz. 1 0, UP8T 817 ,  the original of CoLuGNON, 
1983 (pi. 3, fig. 3) from the Middle 8antonian ga/licus 8ubzone, environs de 8ougraigne. 

3. - Muniericeras sp. juv. UP8T 823, the original of Praemuniericeras all. subgosauicum of COLUGNON, 
1983 (pi .  3, fig. 5) from the Middle 8antonian gallicus 8ubzone. east of La Montagne de Brenz. 

7, 8. - Pseudoschloenbachia (Pseudoschloenbachia) aft. umbulazi (BAILY, 1855). 
PM H5-1 1 ,  from the Middle 8antonian gallicus 8ubzone, east of La Montagne de Brenz. 

1 1 ,  1 2, 15 . - Muniericeras lapparenti (de GRossouvRE, 1894). 
1 1 ,  1 2, holotype, MNHP unregistered, the original of de GRossouvRE, 1 894 (pi. 29, f ig. 1 )  from the 
'couches senoniennes inferieures des environs de Bugarach'. 15,  8P M949, the original of de 
GROSSOUVRE, 1894 (pi. 29, fig. 5) from the 'Calcaires a micrasters, c6te droit du chemin de Rennes­
les-Bains a Montferrand'. 

All figures are x 1 .  



BCAEDP 19 ( 1995) WJ KENNEDY, M. BILOTIE AND P MELCHIOA 
CONIACIAN-SANTONIAN AMMONITE FAUNAS OF THE COABIIOAES (NE PYA�N�ES) Plate 13 

465 



466 W.J. KENNEDY. M BILOTTE AND P. MELCHIOR BCREDP 19 (1995) 

PLATE 1 4  
Fig. 1 ,  4, 5 ,  1 7. - Pseudoschloenbachia (Pseudoschloenbachia) bertrandi (de GRossouvRE, 1894). 

1 ,  PM K6- 1 ,  from the Middle Santonian gallicus Subzone, La Jouane section. 4, PM G6-10. 5, PM G6- 1 2, 
all from the Upper Santonian paraplanum Subzone. left bank of River Sals at Sougraigne. 1 7, holotype, 
MNHP unregistered. the original of de GRossouvRE, 1894 (pi .  38, fig. 1 )  from the 'Marnes bleues du ravin 
situees au nord de Sougraigne'. 

2, 3,  10, 1 1 .  - Muniericeras bilottei (COLLIGNON, 1 983). 
2.  PM 05-10, from the Middle Santonian gallicus Subzone, Ravin de La Coume. 3. PM G5b4, from the 
Middle Santonian gal/icus Subzone. left bank of the River Sals at Sougraigne. 10, 1 1 ,  PM 05 ?.  from the 
Middle Santonian gallicus Subzone, Ravin de La Coume. 

6, 14 .  - Pseudoschloenbachia (Pseudoschloenbachia) gr. umbulazi (SAlLY, 1855). 6, UPST 16, the original of Pseu­
dosch/oenbachia bertrandi of CoLUGNON, 1983 (pi .  4, fig. 8). 1 4, PM G6-15) from the Upper Santonian 
parap/anum Subzone, left bank of River Sals at Sougraigne. 

7,  8, 1 2, 13 .  - Pseudoschloenbachia (Pseudoschloenbachia) inconstans (de GRossouvRE, 1 894). 
7,  PM K2b33 and 8, PM K2b30. from the Lower Santonian carezi Subzone. 1 2 ,  1 3, PM K4a 1 ,  from the 
Middle Santonian gallicus Subzone, all from the La Jouane section. 

9. - Hemitissotia randoi GERTH, 1 96 1 .  
PM K3, from the Middle Santonian gallicus Subzone. L a  Jouane section. 

15 ,  1 6 .  - Pseudoschloenbachia (Pseudoschloenbachia) casterasi CoLLIGNON, 1 983. 
Holotype, UPST 1 2  PR, from the Lower Santonian carezi Subzone, Les Pastressis. 

All figures are x 1 .  
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468 W.J. KENNEDY. M. BILOTIE AND P. MELCHIOR BCREDP 19 (1995) 

PLATE 1 5  
Fig. 1 -6, 13-16.  - Pseudoschloenbachia (Pseudoschloenbachia) inconstans (de GRossouvRE, 1894 ) .  

1 ,  2, MNHP R52608, the original of COLLIGNON, 1983 (pi. 4,  f ig.  5) from 'Montferrand, pres Rennes-les­
Bains'. 3, 4, MNHP R5261 1 ,  the original of CoLUGNON, 1 983 (pi. 4, fig. 3) from the Santonian of Aude. 
5, 6, MNHP R52607, the original of COLLIGNON, 1983 (pi. 4, fig. 4) from Montferrand .  14, 15, lectotype 
MNHP R52609, the original of de GRossouvRE, 1894 (pi. 35, f ig. 5) from the 'calcaires marneux a la base 
des couches a micrasters. Ravin de Montferrand'. 1 6, MNHP 526 1 0, paralectotype, the original of de 
GRossouvRE, 1894 (pi .  25, fig. 4) horizon and locality as tor 14,  15 .  

7 ,  8 ,  19.  - Pseudoschloenbachia (Pseudoschloenbachia) grossouvrei sp. nov. 
8, 19 ,  holotype, MNHP unregistered, the original of de GRossouvRE, 1894 (pi.  29, f ig. 6) paralectotype of 
P (P) bertrandi, from the 'calcaires marneux jaunes a Lima marticensis, situes immediatement au-dessus 
des marnes bleues a Mortoniceras texanum. sur le chemin de Sougraigne aux Croutets'. 7, SP, ex ToucAs 
Collection, from Sougraigne. 

9. - Hemitissotia randoi GERTH, 1961 . 
PM K3S4, from the Middle Santonian gal/icus Subzone, La Jouane section. 

1 0-12 .  - Pseudobarroisiceras rennense (de GRossouvRE, 1 894). 
1 0 ,  1 1 ,  Holotype, MNHP unregistered, the original of de GRossouvRE, 1 894 (pi. 35, fig. 2) from the 'calcaires 
marneux a la base des couches a Micrasters. Ravin de Montferrand'. 12, SP unregistered 'entre Bugarach 
et les Linas, sur le c6te droit de la route pres Linas. Marnes a Micraster'. 

1 7, 18 .  - Gauthiericeras nouelianum (d'OABIGNY, 1 850). 
UPST S3, the original of Pseudoschloenbachia (Fournierella) aft. praefournieri of COLLIGNON, 1983 (pi. 5, 
fig. 1 )  from the Middle Coniacian tridorsatum Zone, Ravin de La Douce. 

20. - Muniericeras /apparenti de GRossouvRE, 1894. 
PM K2a1 1 ,  from the Lower Santonian carezi Subzone, La Jouane section. 

All figures are x 1 .  
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470 WJ. KENNEDY. M.  BILOTIE AND P. MELCHIOR BCREDP 19 ( 1995) 

PLATE 1 6  
Fig. 1 ,  2, 1 1 .  - Pseubarroisiceras rennense (de GRossouvRE, 1894). 

1 ,  2, PM R0-25; 1 1 ,  PM R0-5, all from the Middle Coniacian tridorsatum Zone, Les Pastressis. 

3,  8, 9. - Pseudoschloenbachia (Pseudoschloenbachia) inconstans (de GRossouvRE, 1894). 
3, PM H5-9, from the Middle Santonian gallicus Subzone, east of La Montagne de Brenz. 8, PM 85- 1 ,  
from the Middle Santonian gallicus Subzone, Ravin de la Coume; 9, P M  K2c 1 ,  from the Lower Santonian 
carezi Subzone, La Jouane section. 

4, 5, 6, 7, 10 .  - Muniericeras lapparenti (de GRossouvRE, 1894). 
4, 5, PM K2a8, from the Lower Santonian carezi Subzone, La Jouane section. 6 ,  7, FSL 1 4 106, from 
Sougraigne. 1 0, PM 85-36, from the Middle Santonian gallicus Subzone, Ravin de La Coume. 

All figures are x 1 .  
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Fig. 1 .  

2-7, 9-10. 

8. 

1 1 ,  1 2. 

W.J. KENNEOY. M. BILOTIE AND P. MELCHIOR 

PLATE 
Muniericeras bilottei (CoLuGNON, 1983). 

1 7  
PM 05-5, from the Middle Santonian gallicus Subzone, Ravin de La Coume. 

Placenticeras polyopsis (DuJARDIN, 1 837). 

BCREDP 19 (1995) 

2, 3,  PM A8-14, from the Upper Santonian paraplanum Subzone, chemin de Sougraigne aux Croutets. 4, 5, 
UPST MB2 1 ,  the original of COLLIGNON, 1983 (pi. 6, fig. 1) from the Upper Santonian paraplanum Subzone, 
Montagne de Brenz. 6, 7, PM A 10-8, from the Upper Santonian paraplanum Subzone, chemin de Sougraigne 
aux Croutets. 9, 1 0, UPST MB3 1 ,  from the Upper Santonian paraplanum Subzone, La Jouane. 

Placenticeras cf. paraplanum WIEDMANN, 1978. 
PM G6-20, from the Upper Santonian paraplanum Subzone, left bank of River Sals at Sougraigne. 

Placenticeras paraplanum WIEDMANN, 1978. 
UPST S4, the original of COLLIGNON, 1983 (pi. 5, fig. 2) from the Upper Santonian paraplanum Subzone, 
chemin de Sougraigne aux Croutets. 

All figures are x 1 .  
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474 W J. KENNEDY, M.  BILOTIE AND P. MELCHIOR BCREDP 19 ( 1995) 

PLATE 1 8  
Fig. 1 -4. - Placenticeras paraplanum WIEDMANN, 1978. 

1 ,  2, SP unregistered ex ToucAs Collection, from the 'Marnes a Lima marticensis au-dessus du banc a Hi pp. 
sublaevis, colline du c imetiere de Sougraigne'. 3, 4, PM H5-7, from the Upper Santonian paraplanum Subzone. 
east of La Montagne de Brenz. 

5. - Metatissotia ewaldi (VoN SucH, 1 848). 
PM 80a4, from the Middle Coniacian tridorsatum Zone, Ravin de La Coume. 

6. - Pseudoschloenbachia (Pseudoschloenbachia) bertrandi (de GRossouvRE, 1894). 
UPST S14, the original of COLLIGNON, 1 983 (pi. 2, fig. 5) from the Upper Santonian paraplanum Subzone, chemin 
de Sougraigne aux Croutets. 

7-12.  - Placenticeras polyopsis (DuJARDIN, 1 837). 
7,  8, UM SEN-043a. 9,  10, UM SEN-043b, from the Upper Santonian paraplanum Subzone of La Jouane. 1 1 ,  
12 ,  SP unregistered, the original of de GRossouvRE, 1894 (pi. 7,  fig. 1 )  from the 'marnes ferrugineuses intercalees 
entre les banes de rudistes sur le chemin de Sougraigne aux Croutets'. 

13, 14.  - Texasia rivierae (COLLIGNON, 1938). 
PM K2b3 1 ,  from the Lower Santonian carezi Subzone, La Jouane section. 

Figures 1 -6, 1 1 - 1 4  are x 1 ;  fig. 7,  8 are x 2; fig. 9, 10 are x 4. 
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476 W.J. KENNEDY, M. BILOTIE AND P. MELCHIOR BCREDP 19 (1995) 

PLATE 1 9  
Fig. 1 ,  6. - Pseudoschloenbachia (Pseudoschloenbachia) grossouvrei sp. nov. 

1 .  PM A8-31 . 6, PM A8-30 all from the Upper Santonian paraplanum Subzone, chemin de Sougraigne aux 
Croutets. 

2. - Protexanites (Protexanites) sp. 
PM S0-2. from the Upper Coniacian margae or serratomarginatus Zones, environs of Soulatge. 

3, 4. - Phlycticrioceras rude sp. nov. Holotype. 
PM E8-2, from the Upper Santonian paraplanum Subzone, Montagne de Brenz. 

5. - Protexanites (Protexanites) bourgeoisianus (d'ORBIGNY, 1850). 
SP unregistered, ex ToucAs Collection, from the 'Coniacien superieur a Micraster brevis, Ravin de Montferrand. 
Montagne des Cornes'. 

7. - Nowakites savini (de GROSSOUVRE, 1 894). 
UPST MS, from the Middle Santonian of Sougraigne. 

8, 9. - Hoepenites cf. antecursator (VAN HoEPEN, 1 921 ). 
SP unregistered, 'Sougraigne'. 

10, 1 1 .  - Gauthiericeras margae (SCHLULTER, 1867). 
OUM KZ 1 7937. Upper Coniacian margae Zone, '300m NNW of Church, Sougraigne'. 

All figures are x 1 .  
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478 W.J. KENNEDY. M. BILOTIE AND P. MELCHIOR BCREDP 19 (1995) 

PLATE 20 
Fig. 1 ,  2 .  - Peroniceras (Zuluiceras) isamberti (FALLOT, 1 885). 

PM R0-1 1 ,  from the Middle Coniacian tridorsatum Zone. Les Pastressis. 

3-5. 9, 1 1 ,  1 2. - Peroniceras (Peroniceras) subtricarinatum (d'ORBIGNY, 1850). 
3-5, 9, MNHP d'ORBIGNY Collection no 7183, from the environs of Sougraigne. 3-5, lectotype; 9, paralec­
totype. 1 1 ,  SP unregistered, 'Coniacien superieur a Micraster brevis, Ravin de Montferrand, Montagne 
des Cornes'. 12, PM STI I ,  from the Middle Coniacian tridorsatum Zone, east of Soulatge. 

6. - Gauthiericeras nouelianum (d'ORBIGNY, 1 850). 
PM LOb 1 ,  from the Middle Coniacian tridorsatum Zone, Les Tourtes. 

7, 8. - Peroniceras (Zuluiceras) sp. juv. cf. isamberti (FALLOT, 1 885). 
UPST C3, from the Middle Coniacian tridorsatum Zone, east of La Montagne de Brenz. 

10 .  - Peroniceras (Zuluiceras) sp. 
SP unregistered, 'Coniacien superieur a Micraster brevis, chemin de Bugarach a Linas'. 

All figures are x 1 .  
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480 W.J. KENNEOY, M BILOTTE AND P. MELCHIOR BCREOP 19 (1995) 

PLATE 2 1  
Fig. 1 ,  4, 5,  1 0, 1 1 ,  16. - Protexanites (Protexanites) bontanti (de GRossouvRE, 1894). 

1 ,  UPST 1 5, from the Upper Coniacian serratomarginatus Zone. 4, 5, PM K 1 b 1 1 ,  from the Upper 
Coniacian serratomarginatus Zone. La Jouane section. 10 ,  1 1 ,  UM SEN-050, from 'La Fon�t. ravin 
a l'est de Borde-Neuve'. 16 ,  PM RE1-1 , from the Upper Coniacian serratomarginatus Zone, Ravin 
de la Douce. 

2, 3, 8. - Gauthiericeras nouelianum (d 'OABIGNY, 1850). 
2, 3, PM L0b 1 .  8, PM L0b4, both from the Middle Coniacian tridorsatum Zone, Les Tourtes. 

6, 7. - Aneuretoceras variabile (KENNEDY & CoBBAN, 1991) .  
PM KO 1 - 1 9, from the Upper Coniacian margae Zone, La Jouane section. 

9. - Texanites (Texanites) sp. juv. cf. soutoni (BAILY, 1885). 
PM K3s12. from the Middle Santonian gallicus Subzone. La Jouane section. 

1 2, 15 .  - Protexanites (Protexanites) bourgeoisianus (d'ORBIGNY, 1 850). 
12,  PM K 1 b22. 1 5, PM K1 b3, all from the Upper Coniacian serratomarginatus Zone, La Jouane 
section. 

13 .  - Peroniceras (Peroniceras) lepeei (FALLOT, 1 895). 
UM SEN-049, 'vallon de la Foret, E de Borde-Neuve', the original of BASSE, 1939 (p. 49} 
(as Mortoniceras serratomarginatus ReorENBACHER). 

14.  - Paratexanites serratomarginatus (AEDTENBACHER, 1 873). 
UPST G01 , from the Upper Coniacian serratomarginatus Zone, environs of Sougraigne. 

All figures are x 1 .  
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PLATE 22 
Fig. 1 ,  2, 4,  5. - Nowakites savini (de GROSSOUVRE, 1894). 

1 ,  2, PM H5-14, from the Middle Santonian gal/icus Subzone, East of La Montagne de Brenz. 4, 5, UPST 
MB07, the original of Nowakites talavignesii of CoLuGNON, 1 983 (pi. 2, fig . 8) from the Middle Santonian 
gallicus Subzone, east of La Montagne de Brenz. 

3. - Mesopuzosia sp. juv . .  
PM K 1 - 1 1 ,  from the Middle o r  Upper Coniacian, La Jouane section. 

6. - Pseudoschloenbachia (Pseudoschloenbachia) gr. umbulazi (SAlLY, 1855). 
PM A8-29, from the Upper Santonian paraplanum Subzone, chemin de Sougraigne aux Croutets. 

7. - Placenticeras maherndli (SuMMESBERGER, 1 979). 
UPST L 13, from the Upper Santonian paraplanum Subzone, chemin de Sougraigne aux Croutets. 

8, 10. - Texanites (Texanites) quinquenodosus (REDTENBACHER, 1 873). 
8, PM L3-3, from the Middle Santonian gallicus Subzone, Les Tourtes. 10, MNHP R52580, 'Santonien, 
Sougraigne'. 

9. - Pseudobarroisiceras rennense (de GRossouvRE, 1 894). 
PM R0-29, from the Middle Coniacian tridorsatum Zone, Les Pastressis. 

1 1 .  - Texanites (Texanites) gallicus (COLLIGNON, 1948). 
PM K3-2, from the Middle Santonian gallicus Subzone, La Jouane section. 

1 2 .  - Paratexanites zeilleri (de GRossouvRE, 1894). 
8 1 - 1 ,  from the Middle Coniacian tridorsatum Zone, Ravin de La Coume. 

All figures are x 1 .  
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PLATE 23 
Fig. 1 ,  2 .  - Paratexanites zeilleri (de GRossouvRE, 1894). 

PM R0-19, from the Middle Coniacian tridorsatum Zone, Les Pastressis. 

3-5. - Texanites (Texanites) quinquenodosus ( REDTENBACHER, 1873). 
3, PM G5b39; 4, 5, PM G5b7, all from the Middle Santonian gallicus Subzone. left bank of River Sals at 
Sougraigne. 

6. - Texanites (Texanites) americanus (LAsswiTZ, 1 904). 
PM G6-6, from the Upper Santonian paraplanum Subzone. left bank of River Sals at Sougraigne. 

7. - Texanites (Texanites) soutoni (BAILY, 1 855). 
UPST S4, from the Upper Santonian paraplanum Subzone, chemin de Sougraigne aux Croutets. 

All figu res are x 1 .  
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PLATE 24 
Fig. 1 .  - Metatissotia sp. 1 U M  SEN-027, the original of Tissotia redtenbacheri de GRossouvRE of S�NESSE, 1937 (p. 35, 

pi. 1 1 ,  fig . 4) from the Middle Coniacian tridorsatum Zone of Soulatge. 

2. - Metatissotia sp. 
2. UM SEN-029, the original of Tissotia robini THIOLLIERE of S�NESSE, 1937 (p. 35, pi .  1 1 ,  fig. 3) from the Middle 
Coniacian tridorsatum Zone of Soulatge. 

3, 4. - Tissotioides haplophyllus (REDTENBACHER, 1 873). 
3, PM R0-4, from the Middle Coniacian tridorsatum Zone, Les Pastressis. 4, PM S0-3, from the Middle Coniacian 
tridorsatum Zone, west of Soulatge. 

5. - Metatissotia ewaldi (VoN BucH, 1 848). 
PM ST XIV, from the Middle Coniacian tridorsatum Zone, east of Soulatge. 

All figures are x 1 .  
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PLATE 25 
Fig. 1 ,  2, 6,  7. - Eulophoceras spp. juv. 

1 ,  2, UPST MB41 ,  the holotype of Eulophoceras grossouvrei CoLUGNON, 1 983 (pi. 7, fig. 5) from the Upper 
Santonian parap/anum Subzone, chemin de Sougraigne aux Croutets. 6, 7, UPST 88, the original of 
Eulophoceras cf. miloni HouRco of CoLuGNON, 1 983 (pi .  7, fig. 4) from the Upper Santonian paraplanum 
Subzone, chemin de Sougraigne aux Croutets. 

3-5. - Eu/ophoceras austriacum (SuMMESBERGER, 1979). 
3, 4,  OUM KZ 20694, from the Upper Santonian paraplanum Subzone of La Jouane. 5, UPST unregistered, 
from the Upper Santonian paraplanum Subzone of La Jouane. 

8- 1 0 .  - Paralenticeras caneroti CoLUGNON, 1983. 
Holotype, UPST MB20, from the Upper Santonian paraplanum Subzone, chemin de Sougraigne aux 
Croutets. 

1 1 . - Metatissotia nodosa HvAn, 1 903. 
PM BOa3, from the Middle Coniacian tridorsatum Zone, Ravin de La Coume. 

1 2-16 .  - Tissotia ewa/di (VoN BucH, 1 848). 
1 2 ,  1 3, SP unregistered, ex ToucAs Collection. Original of de GRossouvRE, 1894 (pi. 9,  fig. 5) from the 
'Calcaires a Cyphosoma Archiaci, de la base de l 'etage senonien. Environ de Rennes-les-Bains'. 14 ,  15,  
UM SEN-025, Middle Coniacian tridorsatum Zone, 'region de Bugarach, Soulatge (AI Bouich), au nord de 
la route'. 16,  UM SEN-028, from the same horizon and locality as the original of 1 4, 1 5. 

Figures 1 ,  2, 6-1 6  are x 1 ;  fig. 3-5 are x 2. 
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PLATE 26 
Fig. 1 ,  2. - Metatissotia cf. redtenbacheri de GRossouvRE, 1894. 

PM B 1 ? 1, from the Middle Coniacian tridorsatum Zone, Ravin de La Coume. 

3, 4, 7. - Eulophoceras natalense HvAn, 1 903. 
3, 4, SP unregistered ex ToucAs Collection, 'Santonien inferieur, Ravin de Montferrand, Montagne des Cornes'. 
7,  UPST L 14 ,  from the 'marnes a Micraster, chemin de Montferrand'. 

5, 6. - Metatissotia ewaldi (VoN SucH, 1 848). 
PM N0-7, from the Middle Coniacian tridorsatum Zone. Les Bringots. 

8. - Eulophoceras austriacum (SuMMESBERGER, 1979). 
PM A9-3, from the Upper Santonian paraplanum Zone, chemin de Sougraigne aux Croutets. 

All figures are x 1 .  
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PLATE 27 
Fig. 1 -9. - Baculites sp. 

1-3, U PST L5, from the Upper Santonian paraplanum Subzone, chemin de Sougraigne aux 
Croutets. 4, 5, PM K3s 1 1 ,  from the Middle Santonian gallicus Subzone, La Jouane section. 6-9, 
UPST L2, from the Upper Santonian paraplanum Subzone, chemin de Sougraigne aux Croutets. 

1 0, 1 1 ,  12, 20, 2 1 ,  23. - Tridenticeras varians (SCHLUTER, 1876). 
10, PM K01 -1 3; 1 1 , PM K01 -1 5; 1 2, PM K01 - 1 6, all from the Middle Coniacian tridorsatum Zone, 
La Jouane section. 20, PM P 1 -21 ; 2 1 ,  PM P 1 -22, from the Upper Coniacian margae Zone, west 
of the Col du Linas. 23, PM LOb 2, from the Middle Coniacian tridorsatum Zone, Les Tourtes. 

1 3- 15, 17 .  - Neocrioceras (Sch/uetere/la) compress urn KuNGER, 1976. 
13, 1 4, PM L3-4; 15, PM L3- 1 ,  both from the Middle Santonian gallicus Subzone, Les Tourtes. 
17 ,  PM K4b5, from the Middle Santonian gallicus Subzone, La Jouane section. 

16, 24. - Glyptoxoceras crispatum (MosERG, 1885). 
1 6, PM K2b2 1 ,  from the Lower Santonian carezi Subzone, La Jouane section. 24, PM G5b38, 
from the Middle Santonian gallicus Subzone, left bank of River Sals. 

18 ,  19. - A/locrioceras aft. burckhardti KENNEDY & CoBBAN, 1991 . 
85-39, from the Middle Santonian gallicus Subzone, Ravin de La Coume. 

22. - Hyphantoceras aff. plicatum (d'ORBIGNY, 1842). 
PM K4a2, from the Middle Santonian ga/licus Subzone, La Jouane section. 

Figures 1-21 , 23, 24 are x 1 ;  fig. 22 is x 2. 



BCREOP 19 ( 1995) 

1 2 

W.J KENNEOY, M BILOTIE AND P. MELCHIOR : 493 
CONIACIAN·SANTONIAN AMMONITE FAUNAS OF THE CORBIERES (NE PYRENEES) · Plate 27 



494 W.J. KENNEDY, M BILOTIE AND P. MELCHIOR BCREDP 19 (1995) 

PLATE 28 
Fig. 1 -8, 10-19.  - Jouaniceras sicardi (de GRossouvRE, 1 894). 

1 ,  MNHP R 1 1 94, the original of de GROSSOUVRE, 1894 (pi. 37, fig. 6) from the 'Marnes ferrugineuses a 
Placenticeras syrtale, comprises entre les deux banes inferieurs de rudistes du chemin de Sougraigne 
aux Croutets'; 2, OUM KZ 1 7985; 3,  OUM KZ 1 7944; 4, OUM KZ 1 7972; 5, OUM KZ 1 7961 ;  6, OUM 
KZ 1797 4; 7. OUM KZ 17985; 8, OUM KZ 20697. 10 ,  OUM KZ 20696; 1 1 ,  OUM KZ 20699; 1 2, OUM 
KZ 20700, 13 ,  UM SEN-036a, the original of BASSE, 1939 (pi. 3, f ig. 4). 1 6-19 ,  UM SEN-036b, the original 
of BASSE, 1 939 (pi. 3, fig. 7). All are from the Upper Santonian paraplanum Subzone of La Jouane. 

9, 3 1 ,  32. - Eubostrychoceras acuticostatum (d'ORBIGNY, 1842). 
9, holotype, MNHP d'ORBIGNY Collection 7210, the original of d'ORBIGNY, 1842 (pi. 147, fig. 3,  4)  from the 
'environs de Soulatge'. 3 1 ,  32. PMG5c4, from the Middle Santonian gallicus Subzone, left bank of River 
Sals at Sougraigne. 

20-23. - Hyphantoceras plicatum (d'ORBIGNY, 1842). 
20, 23, originals of ScHLUTER, 1 872 (pi. 36, fig. 6,  7) Geological and Palaeontological Institute, Bonn 
University type collections no 77a-b. from the 'Emscher-Mergel der Zeche Hansemann bei Mengede, 
unweit Dormund in Westfalen'. 21 , 22, holotype, MNHP R 1 1 96, d'ORBIGNY Collection .  no 721 1 ,  the original 
of d'ORBIGNY, 1842 (pi. 143, fig. 7, 8) from the 'environs de Soulatge'. 

24-30. - Hyphantoceras ? amapodense (VAN HoEPEN, 1 92 1 ) .  
24, 25, MNHP B 1 74609, from the environs o f  Rennes-les-Bains. 26, 28, PM A7-3, from the Upper 
Santonian paraplanum Subzone. chemin de Sougraigne aux Croutets. 27, UPST L9, from the Middle 
Santonian gallicus Subzone. east of Sougraigne. 29. 30. MNHP B 1 7460e. from the environs of Rennes­
les-Bains. 

33. - Neocrioceras (Neocrioceras) sp. 
PM K4b2, from the Middle Santonian gallicus Subzone, La Jouane section. 

Figures 1, 9, 20, 2 1 ,  23-26, 28-32 are x 1 ;  fig. 2, 3, are x 4; fig. 5-8, 1 0-19,  22, 27, are x 2. 
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PLATE 2 9  
Fig. 1 ,  8,  1 0, 1 1 ,  19 ,  20. Glyptoxoceras crispatum (MoeERG, 1885). 

1 ,  8, UPST from Sougraigne; 10, PM G6-8; 1 1 ,  PM G6-13; 1 9, PM G6-5; 20, PM G6-4, all from 
the Upper Santonian paraplanum Subzone, left bank of River Sals at Sougraigne. 

2, 3. - Pseudoxybe/oceras ( Parasolenoceras) aft. splendens COLLIGNON, 1969. 
UPST S 1 3, from the Upper Santonian paraplanum Subzone. chemin de Sougraigne aux 
Croutets. 

4-7. - Neocrioceras (Sch/uetere/la) compressum KuNGER, 1 976. 
4, 5, PM K4b4, from the Middle Santonian ga/licus Subzone, La Jouane section. 6, 7, PM G4b 1 ,  
from the Middle Santonian ga/licus Subzone, left bank of River Sals at Sougraigne. 

9. - Pseudoxybeloceras (Pseudoxybeloceras) sp. 
PM Ka 1-20 from the Middle Coniacian tridorsatum Zone, La Jouane section. 

1 2, 13, 16 ,  1 7. - Glyptoxoceras sp. 
SP unregistered ex ToucAs Collection. 12, 13 ,  'Ravin de Montferrand, Montagne des Cornes'. 
1 6, 1 7, 'Sougraigne'. 

14, 15 ,  18 .  - Glyptoxoceras souqueti CoLLIGNON, 1 983. 
14, 15 ,  holotype, UPST MB24, from the Upper Santonian paraplanum Subzone, chemin de 
Sougraigne aux Croutets (Gres des Croutets). 18,  UPST 25, from the Upper Santonian 
paraplanum Subzone, Sougraigne. 

All figures are x 1 .  
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PLATE 30 
Fig. 1 ,  1 8, 19 .  - Yezoites sp. 

1, UM SEN-04 7; 18, 1 9, H.  GooET Collection (Grenoble), both from the Upper Santonian para­
planum Subzone of La Jouane. 

2- 1 7 ,  20, 2 1 .  26, 27, 43. - Scaphites (Scaphites) leei REESIDE, 1927, Form 1 1  of CoBBAN, 1969. 
2, 3, UPST 29a; 4,  5,  UPST 29b; 6, UPST 29c; 7, 8, UM SEN-046a, syntype of S. senessei 
BAsse, 1939. 9-1 1 ,  UM SEN-046b, syntype of S. senessei BASSE, 1939. 1 2, 13,  U M  SEN-047b. 
14, 15 ,  OUM KZ 20689; 16, 17 ,  UM SEN-047c; 20, 2 1 ,  OUM KZ 20698; 26, 27, UPST MB29; 
43, UM SEN-047d. Unless otherwise stated all specimens are from the Upper Santonian para­
planum Subzone of la Jouane. 

22, 32, 35, 36. - Yezoites orbignyi nom. nov. 
22. holotype, the original of Scaphites compressus d'ORBIGNY, 1842 (pi. 128, fig. 4, 5) MNHP 
d'ORBIGNY Collection n° 7 1 39, from the 'environs of Soulatge'. 32, 36, PM R0- 1 4, from the Upper 
Coniacian margae Zone, Les Pastressis. 35, PM K 1 c 1 7 .  from the Lower Santonian carezi Sub­
zone. La Jouane section. 

23. 24, 25. 29-31.  33. 34. - Scaphites (Scaphites) kieslingswaldensis kieslingswaldensis lANGENHAN & GRUNDEY, 1891 . 
23, PM R0-22, from the Upper Coniacian serratomarginatus Zone, Les Pastressis. 24, 25, UM 
SEN-056, north of  La Bastide de Camps between the ruisseau des Pastressis and le  Causse 
de la Bastide. 29, PN P 1 - 1 1 ;  30, 31 , PM P 1 - 10, from the Upper Coniacian margae Zone, from 
the west of Le Col d u  Linas. 33, 34, UPST 8 1 2, from the Marnes a Micraster, Soulatge. 

28. - Scaphites (Scaphites) or Yezoites sp. 
UPST unregistered, Marnes a micrasters. chemin de Montferrand. 

37, 38, 4 1 ,  42. - Boehmoceras krekeleri (WEGNER, 1 905). 
37, 38, 4 1 .  UPST L 1 ,  from the Upper Santonian paraplanum Subzone, environs of Sougraigne. 
42, PM A7- 1 ,  from the Upper Santonian paraplanum Subzone, chemin de Sougraigne aux Crou­
tets. 

39, 40. - Boehmoceras arculus (MoRTON, 1834). 
PM G5b14, from the Middle Santonian gallicus Subzone, left bank of River Sals at Sougraigne. 

Figures 1 - 1 7, 21 , 32, 43 are x 2; fig. 1 8, 19 ,  22-31 ,  33-42 are x 1 .  
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