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Abstract: Upper Barremian-lower Aptian Urgonian-type platform carbonates from Ardèche yield a rich 
rudist fauna belonging to the families Requieniidae, Monopleuridae, Caprinidae, and Polyconitidae. The 
upper Barremian assemblage from the Ardèche river gorges consists of eighteen species, it conforms 
to the Rustrel fauna of the Monts-de-Vaucluse but contains a new genus Valclusella, and a new species 
of Bicornucopina, a genus unknown so far in Western Europe, whereas Mathesia darderi is identified 
for the first time in SE France. We define the "Saint-Montan limestones", of early Aptian age, as the 
uppermost member of the Urgonian Formation in this region. The corresponding Saint-Montan fauna is 
described for the first time: it contains twenty-five rudist species, of which eight are new and seven-
teen are inherited from the antecedent late Barremian Orgon and Rustrel fossil type localities. Of the 
eight new species, two are ascribed to earlier genera, i.e., Homopleura parva and Bicornucopina acu-
minata, three are assigned to a new genus, Myostyla ardescensis, while Valclusella valclusensis and 
Valclusella biconvexa preexisted in the late Barremian. Aside from inherited taxa, e.g., Pachytraga pa-
radoxa, Praecaprina varians-gaudryi, Caprina douvillei, important novelties regard the Caprinidae, 
characterized by the appearance of probable new species of Pachytraga, P. aff. paradoxa, Offneria, O. 
aff. rhodanica, and three new species of Praecaprina: Pr. tubifera n. sp., Pr. paquieri n. sp., and Pr. va-
cua n. sp. The early Aptian p.p., therefore, coincides with the acme of the genus Praecaprina, SE 
France being unique in this respect. In the Saint-Montan fauna, up to about nine species from the Rus-
trel fauna are missing. The Saint-Montan rudist assemblage is unique, thus far, in SE France, even as 
the study of its composition is still in progress. It has a West European character, similar to that of its 
antecedent late Barremian one, and the succeeding late early Aptian Villaroya de los Pinares fauna 
from Spain, but the three have distinctive taxonomic compositions. The Saint-Montan stratigraphic 
succession is framed by two drowning boundary events. The taxonomic composition of its rudist as-
semblage fills a gap between the late Barremian and the late early Aptian faunas, and represents a 
distinctive episode in the Barremian-lower Aptian Urgonian-type rudist sequence of southern France 
and Spain, and possesses a significant biostratigraphic potential. 

Keywords: 
• Rudist bivalves; 
• upper Barremian-lower Aptian ;  
• taxonomy;  
• Ardèche;  
• south-east France 

Citation: MASSE J.-P., RINEAU V., FENERCI-MASSE M. & FRAU C. (2026).- Upper Barremian-lower Aptian 
rudist faunas of Urgonian-type platform formations from Ardèche (southeastern France).- Carnets 
Geol., Madrid, vol. 26, no. 3, p. 51-87. DOI: 10.2110/carnets.2026.2603 

                                                
1 Aix Marseille Université, CEREGE, Place Victor Hugo, Marseille, Cedex 03, 13331 (France)  
2 jean-pierre.masse@hotmail.com  
3 Sorbonne Université, MNHN, CNRS, Centre de Recherche en Paléontologie- Paris, CR2P, F-75252 Paris (France)    
valentin.rineau@sorbonne-universite.fr  
4 mugemasse@hotmail.com  
5 Groupement d'Intérêt Paléontologique, Science et Exposition, 60 Bd Georges Richard, 83000, Toulon (France)   
camille_frau@hotmail.fr  

 
Published online in final form (pdf) on January 21, 2026  
[Editor: Bruno R.C. GRANIER; language editor: Robert W. SCOTT] 



 

 

 
 

Carnets Geol. 26 (3) 

 

52 

Résumé : Les rudistes des formations urgoniennes du Barrémien supérieur et de l'Aptien in-
férieur d'Ardèche (SE de la France).- Les formations carbonatées urgoniennes du Barrémien supé-
rieur-Aptien inférieur d'Ardèche livrent une riche faune de rudistes appartenant aux Requieniidae, Mo-
nopleuridae, Caprinidae et Polyconitidae. L'assemblage du Barrémien supérieur, des gorges de l'Ardè-
che, est semblable à celui de la faune de Rustrel des Monts-de-Vaucluse. Il comporte dix huit espèces, 
un genre nouveau Valclusella, une espèce nouvelle de Bicornucopina, genre inconnu jusqu'ici sur la 
marge ouest-européenne, tandis que Mathesia darderi est identifié pour la première fois dans le SE de 
la France. Les "Calcaires de Saint-Montan" d'âge aptien inférieur constituent le membre le plus élevé 
de la formation urgonienne régionale. La "faune de Saint-Montan", inédite, comprend vingt cinq espè-
ces dont huit nouvelles, et dix sept héritées des localités fossilifères barrémiennes, antécédentes d'Or-
gon et de Rustrel. Parmi les espèces nouvelles deux appartiennent à des genres connus, ce sont Ho-
mopleura parva et Bicornucopina acuminata, trois relèvent de genres nouveaux : Myostyla ardescen-
sis, forme exclusive, Valclusella valclusensis et Valclusella biconvexa déjà présentes au Barrémien su-
périeur. À côté des formes héritées, e.g., Pachytraga paradoxa, Praecaprina varians-gaudryi, Caprina 
douvillei, d'importantes innovations concernent les Caprinidae, caracterisés par l'apparition de proba-
bles espèces originales de Pachytraga, P. aff. paradoxa, Offneria, O. aff. rhodanica, et trois espèces de 
Praecaprina : Pr. tubifera n. sp., Pr. paquieri n. sp. et Pr. vacua n. sp. L'Aptien inferieur est donc mar-
qué par l'acme du genre Praecaprina, le SE de la France jouant de ce point de vue un rôle privilégié. 
Dans le materiel étudié neuf espèces de la faune de Rustrel manquent. L'assemblage taxonomique des 
couches de Saint-Montan, dont le present article donne un aperçu incomplet, est unique et possède 
comme la faune antécédente de Rustrel et celle plus récente de Villaroya de los Pinarès d'Espagne, un 
caractère ouest européen, mais ces trois assemblages ont des compositions differentes. La série de 
Saint-Montan dont l'inventaire taxonomique comble une lacune entre les deux faunes précédentes, est 
encadrée par deux discontinuités sédimentaires de drowning. L'assemblage fossilifère de cette localité 
identifie un épisode distinct et singulier de la séquence à rudistes des formations urgoniennes d'âge 
Barrémien-Aptien du sud de la France et d'Espagne. Il possède un potentiel biostratigraphique important. 

Mots-clefs : 
• rudistes ;  
• bivalves ;  
• Barrémien supérieur-Aptien inférieur ;  
• taxinomie ;  
• Ardèche ;  
• sud-est de la France 

1. Introduction 
Following the recent threefold stratigraphic 

distribution established in SE France for late Bar-
remian rudist assemblages associated with Urgo-
nian successions, the existence of early Aptian 
forms in this region has been denied, and evi-
dence for contemporaneous faunas is mostly de-
rived from Spain and the French Pyrenées (MASSE, 
1996; SKELTON et al., 2010; GILI et al., 2016; BI-
LOTTE et al., 2017; MASSE et al., 2020). 

Historically, the recognition of a lower Aptian 
rudist fauna in the Urgonian platform successions 
of SE France was proposed by PAQUIER (1903, 
1905), who's conclusion was grounded on two 
key aspects: 

1. His stratigraphic interpretation of the Ur-
gonian succession of the Subalpine Chains 
follows LORY's (1846) tripartite division of 
the formation. This classification com-
prises a lower Urgonian division assigned 
to the upper Barremian and an upper Ur-
gonian division of early Aptian age. These 
formations are separated by a thin middle 
division, i.e., the "lower Orbitolina marls", 
aimed at correlating with the upper Barre-
mian "Heteroceras marls" of the Vocon-
tian basinal settings (PAQUIER, 1900). 

2. The identification of a distinctive rudist 
assemblage, predominantly composed of 
Caprinidae, was attributed to the upper 
Urgonian Formation, and it was conse-
quently assigned to the early Aptian (PA-
QUIER, 1896, 1905). 

These views were followed and applied to 
neighboring regions of SE France, namely in 
southern and northern Provence (BLANC & MASSE, 
1965; MASSE, 1976) and Bas-Vivarais (LAFARGE, 
1978; COTILLON et al., 1979). The existence of a 
lower Aptian rudist assemblage, dominated by 
Caprinidae, in SE France was then accepted, com-
plemented and developed by MASSE (1993, 2003), 
SKELTON and MASSE (1998), and MASSE and FENER-
CI-MASSE (2011, 2013a, 2013b, 2013c), and was, 
for instance, followed by CHARTROUSSE (1998), LÉO-
NIDE et al. (2012), SKELTON et al. (2019), and MAR-
TINEZ-RODRIGUEZ et al. (2025). But the following 
demonstrates that this model is no longer valid. 

This study is supported by the reevaluation of 
Urgonian formations of northern Provence, as un-
dertaken by FRAU et al. (2018) and TENDIL et al. 
(2018). This research established updated age 
constraints by incorporating pivotal ammonite 
findings beneath the U2 Member of LEENHARDT 
(1883), which is characterized by the high abun-
dance and diversity of caprinid rudists, and within 
the overlying U3 Member, mostly bioclastic with a 
cherty basal unit. The revised stratigraphic model 
of the north Provence Urgonian succession re-
ferred to the ammonite scale (REBOULET et al., 
2014), suggests relocating the caprinid rudist fau-
na from the U2 Member to the latest Barremian 
(lower part of the Martelites sarasini ammonite 
zone). Meanwhile, the Barremian/Aptian boundary 
is placed in the lowermost part of the U3 member 
(see below in the section "correlations"). This 
member has yielded Deshayesites sp., Prochelo- 
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Figure 1: Geographical location of Barremian-lower Ap-
tian Urgonian sites of Provence and Languedoc. The key 
localities for rudist faunas are in red. Reference locali-
ties used for comparisons are in blue. 

niceras gr. dechauxi and Pseudohaploceras ma-
theroni indicative of the Deshayesites oglanlensis 
and D. forbesi zones (FRAU et al., 2018). The 
foregoing shows that the lateral stratigraphic 
equivalence between the caprinid-bearing unit U2 
and the bioclastic cherty unit U3, ascribed to 
"channels", postulated by CLAVEL et al. (2013), is 
hardly acceptable. 

Recent investigations in the Ardèche region 
(Bas Vivarais domain) resulted in the recognition 
of an atypical U3 member at Saint-Montan (Fig. 
1), containing rudists, first mentioned by TENDIL et 
al. (2018: Fig. 15). The primary objective of the 
present paper is to investigate and characterize 
the rudist fauna associated with the lower Aptian 
Saint-Montan limestones in its type locality and 
adjacent localities and to decipher the analogies 
and differences with the antecedent late Barremi-
an faunas defined earlier: the Brouzet, Orgon, 
and Rustrel faunas (MASSE et al., 2020). Our study 
includes four rudist families: Requieniidae, Mono-
pleuridae, Polyconitidae, and Caprinidae. We also 
complement the inventory of the Barremian Rus-
trel fauna after the study of geological sites from 
Ardèche. 

 

 

2. Regional geographical and 
geological settings 

Previous studies on the Urgonian series of the 
Ardèche region (Bas-Vivarais) dealt with the 
stratigraphic insights of LAFARGE (1978), COTILLON 
et al. (1979), QUESNE (1996), which were subse-
quently updated by CLAVEL et al. (2014), BASTIDE 
(2014), TENDIL et al. (2018), and GRANIER et al. 
(2021). Paleontological investigations regarding 
specific groups were undertaken by PAQUIER (1903, 
1905), LÖSER and FERRY (2006) with timely con-
tributions by FENERCI-MASSE and MASSE (2010), or 
are associated with the above mentioned publi-
cations. 

In Ardèche the type locality for early Aptian 
rudists is Saint-Montan and also three other fos-
siliferous localities were investigated: Aiguèze, 
Trescouvieux and Cité du barrage. From this re-
gion, two sampling sites from the Ardèche river 
gorges, with late Barremian rudists: Combe des 
Pins and Combe de Gournier (FRAU et al., unpub-
lished) (Fig. 2) were also prospected. In the 
Monts de Vaucluse, we addressed a single fossil-
bearing locality, les Chaux de la Tour quarry, 
which is a portion of the Urgonian succession of 
Fontaine de Vaucluse, corresponding with the U2 
member (MASSE, 1976; LÉONIDE et al., 2012). 

3. Stratigraphy of the Saint-Montan 
area and correlations 

The initial stratigraphic description of the 
Saint-Montan section (Fig. 2, site 1) was pre-
sented by LAFARGE (1978), discussed by COTILLON 
et al. (1979) and MASSE and FENERCI-MASSE (2011), 
then subsequently updated by CLAVEL et al. (2014) 
and TENDIL et al. (2018). The Urgonian succession 
consists of the following five SM units sensu LA-
FARGE (1978), each bounded by stratigraphic dis-
continuities (Fig. 3), and its dating refers to the 
REBOULET et al. (2014) ammonite scale. 
1. Unit SM I (25 m thick), consists of coral-bear-

ing beds, including chaetetids, scleractinians 
with some oysters, capped by a hard-ground. 
CLAVEL et al. (2014) attributed these beds to 
the T. vandenheckei zone. 

2. Unit SM II (45 m thick) consists of biocalcare-
nites with orbitolinids, dasycladale algae and 
echinoid fragments. The upper part is marked 
by coral beds, overlain by rudist beds. The 
uppermost rudist beds with Agriopleura marti-
censis are capped by a discontinuity and 
overlain by a rudist-bearing marly bed. This 
marly bed, yielding the orbitolinids Palaeodic-
tyoconus actinostoma and Paracoskinolina 
maynci, corresponds to the so-called "First 
Palorbitolina bed" of LAFARGE (1978). The 
marly bed seals the LO of the genus Agrio-
pleura, otherwise known as the "Agriopleura 
extinction event", just antecedent to the Ger-
hardtia sartousiana zone (MASSE & FENERCI-
MASSE, 2013b; FRAU et al., 2018). 
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Figure 2: Spatial distribution of the investigated lower 
Aptian (sites 1-4) and upper Barremian (sites 5- 6) fossil 
bearing sections in the Ardèche area. 

3. Unit SM III (55 m thick) is dominated by rud-
ist beds. The predominance of Requieniidae 
and Monopleuridae, e.g., Debrunia favrei, D. 
mutabilis (MASSE & FENERCI-MASSE, 2018) in 
these beds, aligns with the Orgon fauna of 
MASSE et al. (2020), and dates the upper part 
of the Gerhardtia sartousiana Zone. Unit SM 
III is capped by the Palorbitolina lenticularis-
Heteraster oblongus guide level, formerly as-
signed to the lowermost Aptian (LAFARGE, 1978; 
COTILLON et al., 1979), its lower boundary was 
regarded as the "late Barremian drowning" by 
MASSE and FENERCI-MASSE (2011) but the guide 
level was re-assigned to the latest Barremian 
Imerites giraudi zone (FRAU et al., 2018). 

4. Unit SM IV (65 m thick), is dominated by re-
quieniid-bearing beds tight or chalky (physical 
properties). It yields the orbitolinids Orbitoli-
nopsis buccifer, Paracoskinolina maynci and P. 
sunnilandensis associated with Palorbitolina 
lenticularis. The Caprinidae Pachytraga para-
doxa (= P. lapparenti in LAFARGE, 1978) re-
corded in the upper part of the unit, was re-
garded as an index of the Rustrel fauna of 
MASSE et al. (2020). We assume that the fos-
sil-rich beds of this unit correspond to the 
"Saint-Montan quarries" mentioned by PAQUIER 
(1903, 1905) (see below). The corresponding 
unit is, therefore, equivalent to the U2 mem-
ber of Monts-de-Vaucluse (MASSE & FENERCI-
MASSE, 2011), hence assigned to the lower 
part of the Martelites sarasini zone. Unit SM 
IV ends with a keystone-vug-bearing horizon 
(LAFARGE, 1978), topped by an exposure sur-
face considered equivalent to the U2/U3 
boundary of the Monts-de-Vaucluse (MASSE, 
1976; TENDIL et al., 2018). 

5. Unit SM V (in the range of ~40 m thick) starts 
with 5m-thick, thin-bedded calcarenites, fol-
lowed by two main cliffed rudist beds.  
In comparison to the stratigraphic succession 
of northern Provence, it is determined that  
 

the Barremian/Aptian boundary is situated 
within these calcarenites (TENDIL et al., 2018). 
Consequently, the rudist-bearing beds above 
with Paracoskinolina arcuata ARNAUD VANNEAU 
(in LAFARGE, 1978) are attributed to the lower 
Aptian pro parte. Hence, this unit bearing 
rudists is proposed to be stratigraphically 
equivalent to the U3 Member of the Monts-de-
Vaucluse and extensive areas of the Langue-
doc region, and defined as the Saint-Montan 
Member of the regional Urgonian Formation. 

Unit SM V is topped by a drowning surface and 
overlain by ammonite-bearing marls. These marls, 
previously referred to as the "Cheloniceras marls" 
(MASSE & FENERCI-MASSE, 2011), represent a por-
tion of the newly defined Chabert Formation of 
PICTET et al. (2015) and dated to the upper part of 
the Deshayesites forbesi zone, specifically the Ro-
loboceras hambrovi subzone (PICTET et al., 2015; 
PICTET & DELANOY, 2017; DELANOY et al., 2022; FRAU 
et al., 2023) coincident with the OAE1a SELLI 
event (MOULLADE et al., 2000). 

The preceding stratigraphic account leads to 
the following conclusions and their implications 
for stratigraphic correlation. The existence of two 
Palorbitolina-bearing marly horizons in the Saint-
Montan section as proposed by LAFARGE (1978), 
cannot be substantiated, the upper horizon is the 
proper one and the position of the Barremian-Ap-
tian boundary is reappraised. The placement ad-
vocated by CLAVEL et al. (2014) regarding the 
Imerites giraudi Zone and the Barremian/Aptian 
boundary is equally untenable, this interpretation 
is in part due to the meaning of the "Imerites gi-
raudi Zone", which refers to the former ammonite 
zonation of REBOULET et al. (2009), reappraised 
subsequently (see REBOULET et al., 2014). More-
over this ammonite zone currently applies to the 
Palorbitolina lenticularis guide level, recorded up-
section. The early Aptian age of the SM III and 
SM IV, namely the Ba5 and Bd1 sequences sensu 
CLAVEL et al. (2014), is also rejected. 

The Barremian-Aptian boundary is herein lo-
cated in the basal calcarenites of the Saint-Mon-
tan-Member tentatively ascribed to the "Pseudo-
crioceras mazierei" beds [an index proposed by 
FRAU and DELANOY (2022) formerly designed as 
Pseudocrioceras wagenoides], which coincides 
with the age proposed for the basal U3 Member 
Monts-de-Vaucluse. 

The age of the marly cover aligns with that of 
marly cover, A1, of the U3 Member in the Monts-
de-Vaucluse (FRAU et al., 2018). The "Chelonice-
ras marls" of MASSE & FENERCI-MASSE (2011) atop 
the Urgonian limestones do not constitute a single 
lithostratigraphic entity. Instead, they can be cate-
gorised into two distinct lithostratigraphic units: 
the lower one aligning with the Chabert Formation 
and the upper one with the overlying Frayol For-
mation (sensu PICTET et al., 2015). Both forma-
tions contain Cheloniceras species but have differ-
ing ages. 
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To conclude, the rudist-bearing limestones form-
ing the unit SM V of Saint-Montan, i.e., the Saint-
Montan Member, formerly designed as the Bd2 
unit and assigned to the "D. weissi" zone (CLAVEL 
et al., 2014) spans the Deshayesites oglanlensis 
and D. forbesi p.p. zones, i.e., excluding for the 
latter the Roloboceras hambrovi subzone (see a-
bove). Its associated rudist fauna is designated, 
herein, as the Saint-Montan fauna. 

At Aiguèze, the Saint-Montan Member is well 
represented in the cliffs supporting the village, its 
basal discontinuity being marked by a Palorbitoli-
na lenticularis-rich horizon. In the succession fig-
ured by BASTIDE (2014) as "Aiguèze", the Saint-
Montan Member represents only the uppermost 
50 m, the orbitolinids reported by the author in-
clude Orbitolinopsis pygmea and Paracoskinolina 
arcuata. The succession studied at the Cité du 
barrage correlates with the Viviers section, in 
which the rudist-rich Bd2 unit, ascribed to the "D. 
weissi" Zone (CLAVEL et al., 2014) is assumed to 
be equivalent to the Saint-Montan Member. 

At Aiguèze, Trescouvieux and Cité du barrage, 
the Saint-Montan Member and its fauna are well 
defined and yield a rich and diversified rudist fau-
na described herein. 

���� Figure 3: Stratigraphic log of the reference Urgonian 
succession of Saint-Montan (modified after LAFARGE, 
1978). Facies legend: 1) marls; 2) coarse grained cal-
carenites; 3-4) bioclastic coral beds; 5) caprinid rudist; 
6) Agriopleura; 7) requieniid rudist; 8) early exposure 
surface. 

���� Figure 4: Stratigraphic correlations between the upper 
Barremian-lower Aptian Urgonian successions of the 
Monts de Vaucluse and Ardèche (modified from MASSE et 
al., 2020: Fig. 10).  
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Figure 5: Matheronia virginiae (GRAS). a) Section of reflexed lamellar anterior calcitic shell layer of LV from Cité du 
barrage (SU.PAL.2022.1.15.5.1). b) Section of a bivalve specimen illustrated by MASSE, 1996, from the Rustrel fauna 
in the Monts-de-Vaucluse. Scale bar is 10 mm.

4. Systematic palaeontology 
The present study is based on field collections 

obtained from the four above-mentioned localities 
of early Aptian age and the two localities from 
late Barremian age (see Fig. 2), it includes about 
200 rudist-bearing samples. The vast majority 
being well lithified, they were cut with a sawing 
machine, and usually revealed more than one 
rudist section, hence the total number of studied 
specimens exceeded 350. Most were identified at 
family level and some of them the genus was de-
termined. In the following we describe the identi-
fied species of four rudist families: Requieniidae, 
Monopleuridae, Caprinidae, and Polyconitidae, 
i.e., those usually recorded in Urgonian rudist-
bearing successions of SE France (e.g., MASSE, 
1996). 

Abbreviations used for the taxonomic de-
scriptions and figures. LV-left valve and RV-
right valve, are used in the text.  
The following are essentially used in the figures. 
P-posterior, D-dorsal, V-ventral, BC-body cavity, 
dap-antero-posterior diameter, dvd-dorso-ventral 
diameter, am-anterior myophore, pm-posterior 
myophore, mb-myophoral bulge, pmt-posterior 
myophoral tract, pmcr-posterior myophoral crest, 
amcr-anterior myophoral crest, pc-posterior cavi-
ty, Vc-ventral carina, vr-inner ventral ridge, rb-
rib, ca-carina, at-anterior tooth, pt-posterior 
tooth, as-anterior tooth socket, ps-posterior tooth 
socket, al-former aragonitic inner shell layer, cl-
outer calcitic shell layer, AB-Anterior band, PB-
posterior band, IB-interband, lg-ligament groove, 
com-commissure. 
Abbreviations used for the figures of the Caprini-
dae refer to myophoral and perimyophoral cavi-
ties: Ppmc-perimyophoral cavity (posterior ecto-

myophoral cavity of the RV in RINEAU et al., 
2020), mc-myophoral cavity, with A or P for ante-
rior and posterior (pmc-LV is equivalent to the 
central tooth socket, and pmc-RV to the posterior 
endomyophoral cavity in RINEAU et al., 2020). 

Samples collected by C. FRAU, J-P. MASSE, and 
M. FENERCI-MASSE, are housed at the Musée de Pa-
léontologie, Aix-Marseille University, Centre Saint-
Charles (specimens JPMA ), other specimens col-
lected by V. RINEAU are housed in the paleontolog-
ical collections of Sorbonne Université (Paris) 
(specimens SU.PAL). 

The classification of the Hippuritida used here-
in refers to SKELTON (2013a, 2013b). 

Order Hippuritida NEWELL, 1965 

Suborder Requieniidina SKELTON, 2013a 

Superfamily Requienioidea 
KUTASSY, 1934 

Family Requieniidae KUTASSY, 1934 

? Subfamily Matheroniinae 
SCOTT et al., 2010 

Genus Matheronia 
MUNIER-CHALMAS, 1873 

The genus Matheronia was proposed by MU-
NIER-CHALMAS (1873) for Caprotina virginiae GRAS 
(1854), the type species, but its description was 
due to DOUVILLÉ (1887, 1915), complemented by 
PAQUIER (1903). It is one of the oldest and most 
primitive members of the family Requieniidae 
(MASSE, 2002; SKELTON, 2013a). Generic characters 
of the genus Matheronia have been recently re-
vised by MASSE et al. (2024a) focusing on the diag-
nostic myophoral characters, i.e., a posterior my-
ophoral crest and an anterior myophoral bulge on 
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Figure 6: Matheronia aff. aptiensis MATHEROn. a-b) Oblique dorso-ventral pair sections of a bivalve specimen show-
ing the internal characters (SU.PAL.2022.1.15.14.1) from Saint-Montan. c) Matheronia aptiensis from Orgon (repro-
duced from Pl. III, fig. 6 in PAQUIER, 1903). Scale bar 10 mm. 

the RV, LV myophores being on the inner shell 
wall. By contrast Requienia MATHERON and Touca-
sia MUNIER-CHALMAS possess myophoral plates on 
RV, lacking in Matheronia, as established by DOU-
VILLÉ (1915). Moreover, the above revision sug-
gests that the definition of the subfamily Mathero-
ninae sensu SCOTT et al. (2010) has to be reap-
praised. 

Matheronia virginiae (GRAS, 1854) 
(Fig. 5) 

The study material is represented by a section 
of the anterior side of the LV (Fig. 5.a) from Cité 
du barrage (SU.PAL.2022.1.15.5.1). 

Description. Outer shell layer, originally cal-
citic, characterized by its reflexed lamellar struc-
ture, bent outwards (Fig. 5.a) unique in the Re-
quieniidae, illustrated, for comparison, by a longi-
tudinal section of a specimen from the late Barre-
mian Rustrel fauna of the Monts-de-Vaucluse (Fig. 
5.b), showing the myophoral bulges (mb) (a re-
production of Plate 5, fig. 5 in MASSE, 1996). Shell 
thickness up to 10 mm, as in the material from 
the Monts-de-Vaucluse and thinner than in speci-
mens from the subalpine region, which can reach 
20 mm in thickness (PAQUIER, 1903). 

Age. Matheronia virginiae was recorded by PA-
QUIER (1903) at les Rimets-Vercors (type locality) 
and Saint-Montan. It is a common species of the 
late Barremian Rustrel fauna, which extends to 
the early Aptian (MASSE et al., 2020) 

Matheronia aff. aptiensis 
MATHERON, 1879 

(Fig. 6) 

Study material. Two dorso-ventral sections of 
a single bivalve specimen (SU.PAL.2022.1.15.14.1) 
from Saint-Montan. 

Generic placement. The "spoon like" shape 
(= "en cuillère" sensu MASSE, 2002) (Fig. 6.a-b) of 
the posterior socket implanted on the inner mar-
gin of the LV cardinal plateau is a requienid char-
acter which typifies the cardinal apparatus of this 
valve. The flattened RV and the presence of a 
posterior myophoral crest (pmc of Fig. 6.a-b) typi-
fies the genus Matheronia (MASSE et al., 2024a). 

Description. The presence of a vigorous ven-
tral carina and one subordinate acute carina 

flanking the dorsal side of the LV are typical mor-
phological traits; the dorsal side of the LV is at 
low angle with the RV plane, giving the longitudi-
nal cross-sectional habit a subtriangular shape. 
Sections suggest that the lamellar anterior side of 
the LV is not reflexed as in M. virginiae. The size 
of our specimens are smaller (Ddv = 40 mm) than 
that of west-European species, M. virginiae and 
M. munieri, and from the late Barremian-early 
Aptian Carpatho-Cimmerian species (MASSE et al., 
2024a). The Barremian species, M. aptiensis MA-
THERON, has a comparable size, carinate habit and 
a short umbonal cavity (see PAQUIER, 1903: Pl. III, 
fig. 6 reproduced herein, Fig. 6.c), but a more in-
flated RV dorsally and a limited anterior shell 
foliation on LV. Our specimen is, therefore, close 
to those from Orgon described by PAQUIER (1903). 

Age. The original material from MATHERON 
(1879) is represented by internal moulds from 
Apt, assumed to derive from the U2 Member of 
the Monts de Vaucluse (MASSE, 1976), formerly 
assigned to the lower Aptian, but the species is a 
member of the upper Barremian Rustrel fauna 
(MASSE et al., 2020). Well preserved specimens 
from Orgon, described by PAQUIER (1903, e.g., 
Fig. 6.c reproduced herein), belongs to the Orgon 
fauna. Assuming that the identification of our 
specimen is correct, Matheronia aptiensis extends 
to the early Aptian. 

Genus Requienia MATHERON, 1842 
The genus with type species Chama ammonia 

GOLDFUSS, 1837, is characterized by the presence 
of a posterior myophoral plate on RV (DOUVILLÉ, 
1915). 

Requienia ammonia (GOLDFUSS, 1837) 
(Fig. 7) 

Study material and description. This large, 
thick-shelled requieniid (Dap 40-50 mm) en-
dowed with a posterior plate on RV, is relatively 
common and represented by randomly oriented 
sections, our material comes from Aiguèze. A sec-
tion near the commissure (JPMA 18082-1A), 
shows the oval transverse outline (Ddv = 60 mm), 
the spirogyrate growth of the posterior myophoral 
track and a portion of the slightly depressed RV 
outer shell surface (Fig. 7.a). A section of a LV 
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Figure 7: Requienia ammonia (Goldfuss) from Aiguèze. a) External view of a RV showing the spirogyrate underlined 
track of the posterior myophore (JPMA 18082-1A). b) Dorso-ventral oblique section of a LV showing the coiling habit 
and thickened, convex calcitic outer shell (SU.PAL.2022.1.15.12.1). c) Dorso-ventral section of a bivalve specimen 
showing the RV myophore and the spoon-like shape of the posterior socket of LV and salient tooth of RV (JPMA 
18090). Scale bar 10 mm. 

 
Figure 8: Requienia gryphoides MATHERON from Ai-
guèze. View of a LV showing the ventral nodulous carina 
(nc) and short beak (JPMA 18136a). Scale bar 10 mm. 

(SU.PAL.2022.1.15.12.1) shows the coiling habit 
and the convex ventral outline (Fig. 7.b). A dorsal 
section of bivalve specimen (JPMA 18090) shows 
the myophoral arrangement of the RV and the 
cardinal connection of the valves (Fig. 7.c). 

Age. Our data show that Requienia ammonia, 
hitherto, documented from the Barremian (MASSE 
et al., 2020) extends to the early Aptian. 

Requienia gryphoides MATHERON, 1842 
(Fig. 8) 

Material. We refer to a well-preserved LV 
(JPMA 18136a) from Aiguèze, lacking the RV and 
having dimensions (Dap = 30 mm, Ddv = 30 mm, 
total length = 40 mm) similar to the specimens 
from Orgon. 

Description. This taxon originally assigned to 
Requienia by MATHERON (1842) was then placed in 
Matheronia by the same author (MATHERON, 1878), 
an option followed by PAQUIER (1903) but rejected 

by DOUVILLÉ (1915), because its RV myophoral 
plate conforms to that of Requienia. The species 
(Fig. 8 herein) has a flattened anterior side and a 
rounded posterior side, with weak, poorly pre-
served radial bands, and it bears a vigorous, nod-
ulous carina (nc) at the antero-posterior junction 
and a short beak. 

Age. The species is common in the late Barre-
mian Orgon and Rustrel faunas (MASSE et al., 
2020) but as shown herein and from southern 
Spain (MASSE et al., 1998) it extends to the early 
Aptian. 

Genus Toucasia MUNIER-CHALMAS, 1873 
In this genus, with type species Requienia ca-

rinata MATHERON, 1842, there is a posterior myo-
phoral plate on both the RV and on the LV, which 
distinguishes it from Requienia and Matheronia, in 
which it is lacking in the LV (DOUVILLÉ, 1915). The 
distinction of species is based on the habit of the 
posterior shell side and the offset of the dorsal 
margin of the RV above the commissure (PAQUIER, 
1903), the geometrical relationships between the 
LV and RV posterior myophores (DOUVILLÉ, 1918) 
and the morphometric W/L ratio, i.e., width/length 
relationships, of MASSE et al. (1998), an expres-
sion of the antero-posterior shell compression. 
The identification of species in cross section is 
usually problematic. 

Toucasia carinata (MATHERON, 1842) 
(Fig. 9) 

Material. Our material consists of an internal 
mold from Aiguèze (JPMA 18067) and a section 
(SU.PAL.2022.1.15.5.2) from the Cité du barrage. 

Description. The RV of this species has a 
well-marked posterior carina and the correspond-
ing flank is not salient above the commissure. The 
ventral carina on LV is also a prominent character 
of the species. On the internal mold (Fig. 9.a) the 
myophores are represented by grooves intersect-
ing at the commissure at a relatively high angle 
(50-60°), the LV myophore is quite far from the 
commissure, a feature recognized by DOUVILLÉ 

(1918) as a criterion for T. carinata (Fig. 9.c). The 
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Figure 9: Toucasia carinata (MATHERON). a) Internal mold of a bivalve specimen, posterior view showing the RV and 
LV myophoral tracks, from Aiguèze (JPMA 18067). b) Longitudinal section of a bivalve specimen showing the internal 
features, from Cité du barrage (SU.PAL.2022.1.15.5.2). c) Posterior view of a specimen from Orgon showing the 
posterior myophoral grooves at the shell surface (reproduced from MASSE et al., 2019). Scale bar 10 mm. 

 
Figure 10: Monopleura varians MATHERON. a) Posterior view of a bivalve specimen from Aiguèze (JPMA 18107). b) 
Specimen from Orgon (reproduced from MASSE et al., 2020: Fig. 7, H). Scale bar 10 mm. 

W/L ratio = 0.4 (3/8 cm) conforms to that of T. 
carinata var. compressa of PAQUIER (1903) a pos-
sible independent species (see MASSE, 1976). The 
transverse section (Fig. 9.b) cuts the posterior 
myophores and the thin cardinal platform, and 
shows the asymmetry between the smooth poste-
rior and lamellar anterior sides of the LV. Figure 
9.c illustrates a bivalve specimen from Orgon 
showing the raised dorsal margin of the RV and 
the myophoral grooves (pmt) intersecting at the 
commissure. 

Age. Toucasia carinata has a wide stratigraph-
ic extent throughout the Barremian and early Ap-
tian (MASSE et al., 2020) but we are aware that 
the accurate identification in the literature of the 
species so designated. 

Superfamily Radiolitoidea ORBIGNY, 1847 

Family Monopleuridae 
MUNIER-CHALMAS, 1873 

Genus Monopleura MATHERON, 1842 
The genus is characterized by a conical RV 

with a posterior myophore on a transverse thick-
ening of the anterior shell wall (MASSE & FENERCI-
MASSE, 2020). 

Monopleura varians MATHERON, 1842 
(Fig. 10) 

Study material and description. A specimen 
from Aiguèze (JPMA 18107). Monopleura varians 
has a convex, low domal LV, a subcyndrical, short 
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Figure 11: Bicornucopina acuminata n. sp. a) Transverse section of a RV from Saint-Montan (JPMA 18061-13b), and 
two RV transversally cut (JPMA 18093a,b) from Chaux de la Tour quarry). b) Chaux de la Tour, holotype, RV show-
ing the anterior carina (ca) (JPMA 18093a). c) Ibidem transverse view showing the acuminate wings. d) Transverse 
section of the RV of Bicornucopina petersi with protruding rounded, partitioned cardinal zones (type from Hungary in 
CZABALAY, 1968). Scale bar 10 mm. 

RV with a spirogyrate apex and inconspicous 
radial bands (MATHERON, 1842; DOUVILLÉ, 1918). 
The posterior myophore is tranversally thickened 
on both valves, a typical attribute of the genus 
Monopleura and the anterior myophore of LV as 
well, a typical character of this species (MASSE & 
FENERCI-MASSE, 2020). Our bivalved specimen 
(Fig. 10.a) conforms to the morphological des-
cription given above. Its dimensions (Ddv = 20 
mm, Hv = 30 mm) are in the range of those 
given for the specimens from Orgon figured here-
in for morphological comparisons (Fig. 10.b, re-
produced from MASSE & FENERCI-MASSE, 2020). 

Age. Monopleura varians is a classical member 
of the Orgon fauna (MATHERON, 1842) but was also 
recorded in the underlying Brouzet and overlying 

Rustrel faunas (MASSE, 1976; MASSE et al., 2020). 
As shown herein, it extends to the early Aptian. 

Genus Bicornucopina 
HOFMANN in HOFMANN & VADÀSZ, 1912 
The genus defined by HOFMANN (1912) and 

based on a single species, Bicornucopina petersi 
HOFMANN, 1912, the type species, was considered 
close to Praecaprina and Pachytraga by CZABALAY 
(1968) or even Caprinula by PERKINS and COOGAN 
(in DECHASEAUX et al., 1969) but placed in the 
group "Family uncertain" by the last authors. The 
existence of "radial canals" mentioned by the 
former authors and suggesting a possible affinity 
with the Caprinidae, has been rejected by MASSE 
(1992), who has provided evidence that the so-
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called canals correspond to radial partitions devel-
oped in the two RV teeth sockets (Fig. 11.d). 

Bicornucopina belongs to the Monopleuridae 
(SKELTON, 2013a). The genus is characterized by a 
flat or depressed dorsal side and convex, rounded 
ventral side, lacking radial bands. Shell valves are 
hemi-cylindrical and arcuate. The teeth on LV are 
arcuate and projecting. On RV the teeth sockets 
are distant and located on two salient outward, 
wing-like expansions. This organization, well ex-
pressed in the type species (Fig. 11.d) is regarded 
herein as a diagnostic, generic trait. Evidence for 
a bimineralic shell is lacking, and the test is as-
sumed to have been mainly aragonitic, but the 
absence of an outer calcitic shell layer may also 
result from an early (?) diagenesis. The LV lamel-
lar myophores belong to the petalodontid type 
(MASSE, 1992; MASSE & FENERCI-MASSE, 2018), but 
the central tooth and socket remain poorly de-
fined. The nature and importance of the internal 
radial socket partitioning and its corollary, the 
longitudinal ly fluted teeth, combined with the 
morphology of the dorsal area, are considered 
specific characters. The gross overall shell mor-
phology is somewhat similar to that of Oedomyo-
phorus shaybahensis SKELTON, 2004, but their 
dorso-ventral shell asymmetry and cardinal 
organization are different. 

Bicornucopina acuminata n. sp. 
(Fig. 11) 

Fossil material. The studied material includes 
a single slab from Saint-Montan (JPMA 18061-
13b), and two RV transversally cut (JPMA 18093a, 
b) from Chaux de la Tour quarry. 

Holotype. RV shell section JPMA 18093a, from 
Chaux de la Tour quarry. 

Generic attribution. The overall sparitic 
structure shows that the shell seems to have 
been essentially aragonitic. Transverse sections of 
the RV display a depressed dorsal side and a con-
vex, rounded ventral side lacking radial bands; 
teeth sockets are located at the tip of wing-like 
expansions. The RV has an arcuate twisted habit, 
but data on the overall shell morphology and my-
ophoral organization are not quite clear, and it is 
worth noting that the myophoral characters of B. 
petersi are also poorly documented. 

Derivation of name. The two salient wing-
like expansions are acuminate. 

Diagnosis. Bicornucopina with small and sub-
rounded tooth socket and acuminate antero-pos-
terior cardinal wing expansions on RV (Fig. 11.a-c). 

Description of the new species and com-
parisons. Assuming that Bicornucopina acumina-
ta belongs to the genus in question, noticeable 
differences exist between the Urgonian species 
from SE France and its Hungarian and Italian 
counterparts (see MASSE, 1992), mainly the size 
and shape of the RV tooth sockets: small and 
subrounded instead of large and densely, radially 
partitioned, and the acuminate termination of the 
cardinal wing expansions of RV. The geometry of 
the sockets (Fig. 11.a) suggests that the teeth 
were probably rather smooth, i.e., not fluted like 

the Hungarian and Italian taxa, and bifid. The 
ventral side is thinner than the dorsal one, a 
modest radial thickening of the assumed posterior 
side (flanking the assumed posterior socket) may 
be a myophoral trait, the anterior side is more ex-
panded, convex outside, than the flattened poste-
riorly. The anterior side is associated with carina 
(Fig. 11.b-c) and the socket is larger than the 
posterior one. The size, referred to Dap (tip to tip 
distance) is 15-20 mm, and Ddv 12-13 mm, com-
parable to that of the Hungarian type material 
and Italian forms. Notice that the size of lower 
Aptian specimen from Saint-Montan (Fig. 11.a) is 
larger (Dap = 25 mm, Ddv = 15 mm) than that of 
the upper Barremian, and the size of the sockets 
as well. 

Environmental, palaeoecological settings 
and age. In its two localities of SE France Bicor-
nucopina acuminata n. sp. was recorded in Urgo-
nian polytaxic rudist assemblages including Pa-
chytraga paradoxa, Praecaprina varians, Horio-
pleura brevis, and large requieniids. This mode of 
assemblage is similar to that of Bicornucopina cf. 
petersi from the lower Aptian of Italy (MASSE, 
1992). It contrasts with the mode of occurrence 
of B. petersi from Hungary, recorded in a sub-
marine volcano-sedimentary complex forming an 
atoll-rimmed structure (CZABALAY, 1968; CSÀSZÀR 
& TURNŠEK, 1996) and bearing Valanginian fora-
minifera and rare rudists recorded from the Mec-
sek Mountains. The age is similar to that of other 
neighboring submarine volcanic spots (CSÀSZÀR et 
al., 2013) but the age of the reworked associated 
rudists might be different, and possibly younger 
(CSÀSZÀR, personal communication). 

Age. The age of the type species is uncertain, 
B. cf. petersi is an early Aptian species. B. acumi-
nata n. sp. is recorded in the late Barremian Rus-
trel fauna and in the early Aptian Saint-Montan 
fauna. 

Genus Myostyla n. gen. 
Type species. Myostyla ardescensis n. sp. 
Diagnosis. Low, shell with well-defined outer 

calcitic and inner formerly aragonitic layers, RV 
conical, LV convex, trend towards biconvexity, 
anterior LV myophoral plate, with a sub-triangular 
transverse outline, oblique to the commissure and 
protruding into the opposite valve, LV posterior 
myophore on shell wall, anterior RV thickening 
facing the anterior LV plate, posterior RV myoph-
ore on shell wall or on downward sloping ledge. 

Taxonomic position. The shell morphology 
and myophoral organization suggest a placement 
in the family Monopleuridae with some similarities 
with the Polyconitidae. Referring to some mem-
bers of the Monopleuridae, e.g., Monopleura (see 
MASSE & FENERCI-MASSE, 2020) or the Polyconitidae 
(see MASSE & FENERCI-MASSE, 2017) having a con-
trasting development of the LV anterior and pos-
terior myophores, we may assume, by analogy, 
that the myophoral plate of our new genus might 
be posterior. Nevertheless the location of the my-
ophoral plate on the same side as the RV shell at-
tachment surface, typically anterior (see SKELTON, 
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Figure 12: Myostyla ardescensis n. gen. and n. sp. from Saint-Montan. a-b) Conjugate antero-posterior sections 
(JPMA 18061a,b) showing the cross-sectional triangular shape of the LV lamellar myophore, in (a) the inflated basal 
portion may represent the teeth-myophore junction. c) Ibidem, showing the teeth-myophore connection. Scale bar 
10 mm. 

 
Figure 13: Debrunia occitanica MASSE & FENERCI-MASSE. a) Longitudinal section of a bivalve specimen showing the 
posterior myophoral organization, from Aiguèze (JPMA 18177-2). b) Transverse section of a RV showing the bilobate 
dorsal side, from Saint-Montan (JPMA 18062a). Scale bar 10 mm. 

1976), suggests that the plate is more probably 
anterior. The presence of a single visible tooth at-
tached to the myophoral plate, low conical and 
strongly developed, suggests it is the anterior 
tooth, generally more developed than the posteri-
or tooth, which also supports the hypothesis that 
the myophoral shelf adjoining the tooth is also 
anterior. The morphology of the myocardinal ap-
paratus and the sub-triangular, lamellar trans-
verse outline warrant a placement of Myostyla n. 
gen. in the Monopleuridae rather than in the Poly-
conitidae. 

Derivation of name. From the pointed termi-
nation (Latin stylos) in section, of the LV myoph-
oral plate. 

Age. Early Aptian. 
Type locality. Saint-Montan. 

Myostyla ardescensis n. sp. 
(Fig. 12) 

Fossil material. Two slabs cut from Saint-
Montan in a tight block (JPMA 18061 a, b) includ-
ing 2 transverse sections of a specimen with con-
joined valves, the larger (Fig. 12.a) being the 
holotype for both the genus and the species. An 
additional section (JPMA 18061-10) from the 
same locality is represented (Fig. 12.c). 

Derivation of name. From the Latin name 
Ardesca of Ardèche river. 

Diagnosis. Myostyla with moderate cross sec-
tional dimensions, calcitic outer shell layer thick 
and smooth, shell morphology trend towards bi-
convexity (Fig. 12.a-c). 

Description. Smooth shell, RV subconical, LV 
convex, trend towards biconvexity, somewhat 
compressed orthogonally to the commissure, 
moderate size, cross sectional dimensions: Dap = 
40 mm, Ddv = 17 mm for the larger specimen. 
RV thicker than LV (Fig. 12). The RV outer calcitic 
shell layer up to 5 mm thick in the myophoral 
zone, then reduced to 1-2 mm; with a similar 
thickness on LV. The internal formerly aragonitic 
shell layer 1 to 2 mm thick on both valves, it 
thickens gradually on LV towards the salient myo-
phore and on the opposite side of RV. The LV my-
ophore has a main axis oblique to the commis-
sure, a marginal insertion, connected with the an-
terior tooth with a triangular cross-sectional elon-
gated non-pedicular shape and protrudes into the 
RV (Fig. 12.a-b). The significance of the thickened 
basal part of the myophore is unclear so addition-
al data on this character are needed, expected to 
improve the taxonomy of this form. 
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Figure 14: Debrunia uce-
tiae MASSE & FENERCI-MASSE. 
a) Section of a monospecif-
ic shell bundle (ribbed RV 
dominated) from Saint-Mon-
tan. b) Type specimen from 
Uzès. Scale bar 10 mm.

Genus Debrunia 
MASSE & FENERCI-MASSE, 2009 

The genus Debrunia MASSE & FENERCI-MASSE 
(2009), with type species Monopleura mutabilis 
MATHERON (1878), is a cylindro-conical monopleu-
rid characterized by asymmetric, erect myophoral 
apophyses in LV, the posterior is a plate and the 
anterior a crest, RV myophores are on shell wall 
(MASSE & FENERCI-MASSE, 2018). 

Debrunia occitanica 
MASSE & FENERCI-MASSE, 2010 

(Fig. 13) 

Study material and description. Longitudi-
nal section of a specimen with two valves (JPMA 
18177-2) from Aiguèze, and a transverse section 
from Saint-Montan (JPMA 18062a). 

In D. occitanica the LV is a low dome and the 
posterior myophore well developed. In the figured 
longitudinal section (Fig. 13.a) the posterior myo-
phore on RV is a ledge, a feature not documented 

before in this species and even in other species of 
Debrunia. The average diameter is in the range of 
1-1.2 cm. the transverse section from Saint-
Montan (Fig. 13.b) has a rather smooth shell, in-
conspicuous radial bands and the bilobate dorsal 
margin, an attribute of the species (MASSE & FE-
NERCI-MASSE, 2010). 

Age. Debrunia occitanica was documented 
from the late Barremian Orgon and Rustrel faunas 
(MASSE et al., 2020), its record at Aiguèze and 
Saint-Montan shows that it also occurs in the ear-
ly Aptian. 

Debrunia ucetiae 
MASSE & FENERCI-MASSE, 2018 

(Fig. 14) 

Study material and description. A slab 
(JPMA 18061-2) from Saint-Montan cuts a shell 
aggregation including numerous individuals 
grouped in a vertical bundle (Fig. 14.a). Shells 
are essentially represented by RV with diameters
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Figure 15: Mathesia darderi (ASTRE). a) Combe des 
Pins - upper Barremian (SU.PAL.2022.1.15.9.1). Cluster 
of RV showing the transverse circular shell habit and the 
variable aspect of the concave radial bands bounded by 
ribs. Natural section. Arrows point to the tubular struc-
ture of the inner margin of the outer calcitic shell layer. 
Scale bar 10 mm. b) Aiguèze-lower Aptian (Specimen 
SU.PAL.2022.1.15.12.4). Thin section from a RV show-
ing transverse sections of a raw of tubes and associated 
inward protruding fibrous structures of the outer calcitic 
shell layer, inner shell layer poorly defined. Arrrow 
Points to the inner shell. Scale bar 0.5 mm. 

in the range of 1-1.5 cm, similar to the size of 
specimens from the type locality at Uzès. They 
show the longitudinal , acute ribs cut vertically or 
transversally, which characterize the species, the 
type figure of which is given (Fig. 14.b) herein for 
comparison and reproduced from Figure 14.D in 
MASSE and FENERCI-MASSE (2018). 

Age. Debrunia ucetiae is a member of the 
Orgon and Rustrel faunas of late Barremian age; 
the present record documents its occurence in the 
lower Aptian rock units. 

Genus Mathesia (MAINELLI, 1996) 
The morphological and myocardinal characters 

of the genus Mathesia, with its type species, Agria 
darderi ASTRE (1933), are similar to that of De-
brunia MASSE & FENERCI-MASSE, but the wall archi-
tecture of the RV is different and consists of scal-
loped, festooned, tubular or vermiform micro-
structures located at the inner face of the calcitic 
outer shell layer (FENERCI-MASSE et al., 2011). 

Mathesia darderi (ASTRE, 1933) 
(Fig. 15) 

Study material and description. The 
studied specimens are represented by five 
transverse sections of RV preserved on a rock 
surface (SU.PAL.2022.1.15.9.1) from la Combe 
des Pins, and one in thin section (SU.PAL.2022.1. 
15.12.4) from Aiguèze (Fig. 15.a). The macro-
scopic specimens show a calcitic outer shell layer 
with short acute ribs. The ventral portion bears 
two concave depressions interpreted as radial 
bands, some are bounded by ribs including the 
ventral rib (Vc). The inner part of the calcitic shell 
layer is characterized by a tubular microstructure 
macroscopically having a striated habit (MASSE & 
FENERCI-MASSE, 2010; FENERCI-MASSE et al., 2011). 
The thin section from a RV (Fig. 15.b) shows 
transverse sections of a raw of tubes and asso-
ciated inward-protruding fibrous structures of the 
outer calcitic shell layer, the inner formerly arago-
nitic shell layer is poorly defined. The tubular 
structure and associated fibrous microstructure 
conform to that of Mathesia darderi the organiza-
tion of which is somewhat variable, the invagina-
tion of the festooned inner shell surface may pro-
duce the segregation of the marginal festoons as 
isolated tubes within the shell layer (see figures in 
FENERCI-MASSE et al. 2011). 

Age. As shown earlier, the stratigraphic 
history of the species is marked by a change in 
size. The maximum diameters of our specimens 
are in the range of 14-15 mm, a value matching 
that of late Barremian-early Aptian forms (FENER-
CI-MASSE et al., 2011). The cluster of specimens of 
Mathesia darderi described herein is assigned to 
the M. sarasini zone. Its occurrence is slightly 
younger than the Bulgarian specimens known so 
far as the oldest ones and placed in the G. sartou-
siana zone (FENERCI-MASSE et al., 2011). Speci-
mens from Aiguèze are early Aptian. Prior to its 
late Aptian-Albian expansion, Mathesia was, until 
now, essentially documented from Spain and Bul-
garia (FENERCI-MASSE et al., 2011). Early Aptian 
forms were hitherto recorded from Spain, the 
specimens from Aiguèze represent the first men-
tion of the species of this age in SE France, and 
the same is true for the Barremian occurrence 
from Combe des Pins. Barremian occurences of 
the taxon are not rare, accordingly the taxon was 
figured (but not formally identified) by STEIN et al. 
(2012: Fig. 4.F) from the Rawil Member of the Ur-
gonian limestones of the Helvetic region (Switzer-
land) currently assigned to the upper Barremian. 

Genus Valclusella n. gen. 
Type species. Valclusella valclusensis n. sp. 
Derivation of name. From its presence near 

the village of Fontaine-de-Vaucluse, val clusa, the 
Latin name for "closed valley", home of the corre-
sponding famous spring. 
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Figure 16: Valclusella valclusensis n. sp. Upper Barremian, Les Chaux de la Tour quarry, Robion. a) Antero-dorsal 
view of the holotype (JPMA 18093-1). b) Longitudinal section showing the myophoral organization. c) Antero-poste-
rior section of an isolated LV showing the distally squared left myophore. d) Ibidem, the arrow points to the anterior 
small crest on LV (bivalve specimen. e) Dorso-ventral section showing the anterior cardinal area). f) Ibidem, show-
ing the concave dorsal side and convex ventral side of right valve, low left valve and remnants of myocardinal ele-
ments. Scale bar 10 mm. 
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Diagnosis. RV smooth, subconical, with 
dorso-ventral asymmetry, on dorso-ventral longi-
tudinal sections the dorsal side is concave and the 
ventral side convex; antero-posterior longitudinal 
sections also show an antero-posterior asymme-
try, the anterior side more expanded and slightly 
convex than the posterior side, shorter and 
slightly concave. LV smooth to lamellar, domal, 
with a low convexity, salient rounded beak pro-
sogyrate or opisthogyrate, interrupted at the dor-
sal commissural edge. Radial bands poorly de-
fined, ventral side with wavy growth lines. LV 
posterior myophore vertical, straight, inwardly di-
rected and protruding in the RV. Presence of a 
minute posterior myophoral depression on well 
developed posterior accessory cavity. Anterior 
myophore highly variable on the LV shell wall, 
represented by a short vertical crest alongside an 
anterior accessory cavity. 

Discussion. The LV posterior myophore is not 
reflexed or arcuate, the myophoral attachment 
surface is apical and not parietal as in Debrunia. 
The myophore does not issue from an internal, 
dorsal, conical cavity like in the Polyconitidae. In 
this Family the LV posterior myophore is a bent, 
twisted lamina consisting of a plate subparalell to 
the commissure and attached basically to the 
shell by a pedicle (SKELTON et al., 2010; RINEAU et 
al., 2020; MASSE & FENERCI-MASSE, 2021). Hence, 
Valclusella n. gen. is assigned to the Monopleuri-
dae and not to the Polyconitidae. Similarities with 
other Monopleuridae include the overall shell mor-
phology; conical RV and "capuloid" LV. 

The distinct species belonging to Valclusella n. 
gen. show different traits of the diagnostic LV 
posterior myophore, especially regarding its size 
and length. The LV anterior myophore varies ac-
cording to species. It is a crest in V. valclusensis 
n. sp. whereas it is on the shell wall in V. bicon-
vexa n. sp. RV myophores tend to be on the shell 
wall, the posterior being on a shell transverse or 
oblique thickening, or on a thin ledge. 

Valclusella valclusensis n. sp. 
(Fig. 16) 

Derivation of name. From the type locality of 
the genus. 

Fossil material. One isolated bivalve speci-
men (holotype, JPMA 18093-1), four sections of 
bivalve specimens, two sections and an internal 
mold of an isolated LV, paratypes numbers JPMA 
18093-3, 4, 5 to 10 and 18065-2; all from the 
type locality. One from the Saint-Montan Member. 

Diagnosis. Valclusella with conical RV, low do-
mal LV, LV anterior myophore a short crest. 

Age. Uppermost Barremian (M. sarasini Zone) 
and lower Aptian. 

Type locality. Les Chaux de la Tour quarry 
(Robion), near Fontaine-de-Vaucluse. 

Specific traits include the characters of the ge-
nus, i.e., the thick, distally squared LV posterior 
myophore on a vertical blade alongside the poste-
rior accessory cavity (Fig. 16.b-d), the short ante-

rior crest (Fig. 16.d) being a specific character. 
The morphology (Fig. 16.a-c) is characterized by 
a modest shell size with Dap barely exceeding 
Dvd values. Based on sections and a single bi-
valve specimen, the holotype, size values based 
on sections must be considered with caution, di-
mensions of the holotype, Dap = 32 mm, Dvd = 
28 mm, Vh = 37 mm, Dh = 27 mm, much higher, 
been more reliable. The average and extreme size 
measurements of specimens are as follows: Dap 
= 23 mm (20-26 mm), Ddv = 25 mm (20-28 mm), 
H = 26 mm (25-28 mm), HLV = 6.5 mm (6-10 mm). 
The dorsal side is straight or concave and is 
shorter than the convex ventral side (Fig. 16.e-f). 
Shell thickness thin, calcitic outer shell layer and 
internal formerly aragonitic shell layer in the 
range of 1mm each, the later up to 2 mm in the 
myophoral zones. Variability includes the size and 
the shape of the anterior and posterior sides of 
the RV, especially for attached specimens with 
anterior side fitting the shape of its substrate. Ex-
ternal traits are somewhat comparable to that of 
the coeval Horiopleura brevis, but the adult size is 
smaller and internal characters are different. 

Valclusella biconvexa n. sp. 
(Fig. 17) 

Study material. The holotype is a set of four 
serial sections of a single specimen from Balcon 
des Templiers (SU.PAL.2022.1.15.2.1). A section 
from Saint-Montan (JPMA 18061-12), and two 
sections from Aiguèze (JPMA 18082 B1) are para-
types. 

Diagnosis. Biconvex Valclusella with trans-
versally moderately thickened anterior myoph-
ores, distally thickened posterior LV myophore. 

Description. LV low dome, RV inverted coni-
cal, flared, trending towards biconvexity in 
antero-posterior sections. The mode of dorso-
ventral decrease in size of antero-posterior serial 
sections (Fig. 17.b) documents some dorso-ven-
tral shell elongation, coupled with a flattening of 
the RV shell (Fig. 17). Antero-posterior shell 
asymmetry, the anterior side larger than the pos-
terior one. The shell is bimineralic the calcitic out-
er shell layer being thicker on RV. The LV posteri-
or myophore vertical alongside the posterior ac-
cessory cavity on a blade protruding in the RV has 
a moderately salient squared termination and is 
flanked by a commarginal furrow (Fig. 17.b-d). 
The LV myophore is flattened and parallel to the 
flat RV myophoral transverse thickening, the 
square termination may turn to slightly convex, 
the RV counterpart becoming slightly concave up-
ward (Fig. 17.a). The LV anterior myophore is flat 
or slightly concave downward. The RV anterior 
myophore is on shell wall (sloping inward) or on a 
plateau (Fig. 17.a-d). The shape of the shell and 
the organization of the RV myophores of V. bicon-
vexa n. sp. strongly depart from those of V. val-
clusensis and the absence of a LV anterior crest 
as well. 
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Figure 17: Valclusella biconvexa n. sp. a-f) Set of serial antero-posterior sections of conjoined valves of the holo-
type from Balcon des Templiers. The slabs show the distal reduction of LV myophores coupled with LV flattening and 
progressive decrease in size (SU.PAL.2022.1.15.2.1). Scale bar 10 mm. 

Age. At Balcon des Templiers our specimens 
are associated with the Rustrel fauna, assigned to 
the upper Barremian (M. sarasini Zone). The 
specimens from Saint-Montan, Aiguèze and Cité 
du barrage are lower Aptian. The presence of V. 
biconvexa n. sp. at three distinct lower Aptian 
sites shows that the species is probably rather 
common in the corresponding beds. Its record in 
the Rustrel and possibly Brouzet faunas, testifies 
an upper Barremian-lower Aptian stratigraphic 
extent. 

Genus Homopleura 
MASSE & FENERCI-MASSE, 2019 

The genus Homopleura MASSE & FENERCI-MASSE 
(2019), with type species Monopleura affinis MA-
THERON (1878), differs from Monopleura in having 
RV anterior and posterior transverse myophoral 
thickenings. 
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Figure 18: Homopleura parva n. sp. a-d) Antero-posterior conjugate sections showing from dorsal to ventral show-
ing the shell outline and the internal myocardinal organization, from Aiguèze (SU.PAL.2022.1.15.12.3). e-f) Ibidem, 
sections from Trescouvieux (SU.PAL.2022.1.15.11.1). Scale bar 10 mm. 

Homopleura parva n. sp. 
(Fig. 18) 

Material. Two bivalve specimens from Tres-
couvieux (SU.PAL.2022.1.15.11.1) and Aiguèze (SU. 
PAL.2022.1.15.12.3), cut longitudinally in two 
and three slabs respectively. 

Taxonomic position. The placement of our 
specimens in Homopleura is based on the pres-
ence of RV anterior and posterior transverse myo-
phoral thickenings subparallel to the commissural 
plane. 

Derivation of name. From its small size, par-
vus in Latin. 

Holotype. Specimen from Aiguèze (Fig. 18.a-d). 
Diagnosis. Small globular Homopleura, LV 

myophores convex downward, RV myophores 
concave upward. 

Description. Short, sub-globular form, asym-
metric with a posterior side much larger than the 
anterior and salient dorsal side. Outer shell layer 
calcitic brownish, thin, mostly preserved on RV, 
inner shell layer pale beige or translucent sparry 
mosaic. Shell height smaller (22-25 mm) than 
commissural diameter (32-34 mm) except on 
dorsal sections (Fig. 18.c). Cup like RV with an 
anterior outer groove or depression, posterior and 
anterior myophores sloping inward, slightly de-
pressed, the posterior larger than the anterior, 
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Figure 19: Pachytraga paradoxa (PICTET & CAMPICHE) Combe des Pins. a-b) Sections of RV (a) and LV (b) showing 
the internal characters. c) Section of a LV with canals developed on the postero-ventral side adjacent to the posteri-
or myophoral cavity (Arrow) (SU.PAL.2022.1.15.8.1). Scale bar 10 mm. 

central tooth small. LV low, domal, with myo-
phores convex downward, the posterior larger is 
slightly protruding, creating posteriorly a small 
posterior accessory cavity (Fig. 18.a), body cavity 
modest (dimension less than half of the total dia-
meter). Radial bands are inconspicuous. 

The inconspicuous radial bands and salient LV 
posterior myophore are somewhat similar to 
those of Homopleura balkanica MASSE & FENERCI-
MASSE, 2019, but the size is much smaller, the 
shape more rounded and the antero-posterior 
shell asymmetry is reverse. 

Age. Homopleura parva n. sp. is the youngest 
representative of the genus in Western Europe 
and, so far, the only well documented early Apti-
an species. 

Family Caprinidae ORBIGNY, 1847 

Genus Pachytraga PAQUIER, 1900 
Type species. Sphaerulites paradoxa PICTET & 

CAMPICHE, 1869 
The genus is characterized by a posterior myo-

phoral plate on RV projecting into a myophoral 
cavity on LV: i.e., caprinid mode of MAC GILLAVRY 
(1937; SKELTON & MASSE, 1998). The RV myophore 
is flanked by a posterior (perimyophoral) cavity. A 
narrow anterior myophoral cavity is on LV. Pallial 
canals are variously developed, depending on 
species. 

Pachytraga paradoxa 
(PICTET & CAMPICHE, 1869) 

(Figs. 19 – 20) 

Material. Recorded at la Combe des Pins (La 
Madeleine), P. paradoxa is illustrated by three 
sections, two LV and one RV (SU.PAL.2022.1.15. 
8.1), and paired sections of a recumbent bivalve 
specimen (SU.PAL.2022.1.15.8.2). 

Description. The main characters of the spe-
cies outlined by PAQUIER (1905) and SKELTON and 
MASSE (1998), are a cross sectional subtrapezoidal 
or triangular shell outline, rounded dorsal side, 
rounded antero-ventral carina, posterior side 
slightly convex, anterior side flat and elongated, 

ventral side wide, flat to depressed. The RV (Fig. 
19.a) bears a narrow and elongated perimyoph-
oral cavity flanking the posterior myophore (pm), 
the anterior myophore (am) is shorter and in-
wardly salient. Anterior socket wide and larger 
than the posterior and presence of a low mid-ven-
tral inner ridge on both valves. The LV (Fig. 19.b) 
has a well-defined posterior myophoral cavity 
(pmc), the perimyophoral anterior cavity is mod-
est and may possess transverse partitions. The 
row of rectangular canals extending on the RV an-
terior margin considered by CHARTROUSSE (1998) 
as a diagnostic character of the species, is mis-
sing in many specimens. The presence of a row of 
rectangular canals on the anterior side of the LV 
is also facultative (see SKELTON & MASSE, 1998). 
Moreover, our material shows that canals may 
exist on the posterior side of the LV of some 
specimens (298001b) (Fig. 19.c). Variability is, 
therefore, a remarkable character of the species, 
already noticed by SKELTON and MASSE (1998). 

Paired sections of a recumbent bivalve speci-
men are cut conjoined (a) and disjoined (b) RV 
and LV (Fig. 20). Cross-section of LV is subtrian-
gular with mid-ventral inner ridge (a-b), RV (a) 
with anterior myophoral thickening (with small 
rounded canals). The anterior tooth of LV projects 
into the anterior socket of RV (a); the RV has a 
wide perimyophoral cavity and a broken (a) and a 
preserved (b) myophore; the wide anterior socket 
on RV has marginal canals (arrow) (b). Recum-
bent specimens of Pachytraga paradoxa, i.e., 
those in which a coiled LV is involved in shell sed-
iment support, are not very common, and some-
what difficult to recognize in random sections; the 
best known examples are from Portugal (SKELTON 
& MASSE, 1998). It is worth noting that the specif-
ic position of the specimens from Portugal cannot 
be ascertained. Moreover, in the specimen illus-
trated herein, in transverse cross sections of the 
LV, the Dap is higher than the Ddv; this is the re-
verse in P. paradoxa (SKELTON & MASSE, 1998). 
Therefore, the foregoing questions the taxonomic 
significance of the recumbent morphology. 
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Figure 20: Pachytraga pa-
radoxa (PICTET & CAMPICHE). 
Combe des pins. a-b) Paired 
longitudinal sections of a bi-
valve recumbent specimen, 
(a) conjoined), (b) dis-
joined. See interpretation in 
the text. Scale bar 10 mm. 

Age. The rudist assemblage of Combe des 
Pins-La Madeleine identifies the Rustrel fauna of 
upper Barremian age (Martelites sarasini zone) 
but P. paradoxa also occurs in the overlying lower 
Aptian Saint-Montan Member. 

Pachytraga aff. paradoxa 
(PICTET & CAMPICHE, 1869) 

(Fig. 21) 

Material. Four blocks (JPMA 18071-1, 2, 3 
and 4) including each two sections from Saint-
Montan. 

Taxonomic position. The assignement to Pa-
chytraga is based on the following characters: 
posterior myophore of RV flanked by a marginal 
perimyophoral cavity, LV with a wide posterior 
myophoral cavity, inner ventral ridge present in 
some sections. 

The type section of this form is represented by 
a RV (18071-2) with a single carina and numer-
ous rounded canals on posterior, anterior, and 
ventral sides (Fig. 21.a). The size is modest (aver-
age: Dap = 23 mm, Ddv = 39 mm but up to 50 mm) 
and the shell displays an antero-posterior com-
pression. There is a single, rounded antero-ven-
tral carina and a rounded ventral side. The anteri-
or myophore of LV is relatively thick, the perimy-
ophoral cavity extends to the dorsal side, a strong 
anterior tooth projects into the posterior 
myocardinal cavity of the opposite valve (Fig. 
21.a). The inner ventral ridge is vigorous. Canals 
occur on the dorsal zone but are poorly 
preserved. The antero-ventral sinus is widely 
open. Sections poorly reflect the shape of the LV, 
one section (Fig. 21.b) has an arcuate morpholo-

gy, whether this habit is specific or an expression 
of an ecological morphotype is not clear. RV with 
a very large anterior socket, ventral side convex 
bearing irregular rounded canals (Fig. 21.c), pos-
terior myophore thick, canals present in the 
perimyophoral cavity (Fig. 21.c), the central tooth 
of moderate size bears adjacent canals. A juvenile 
and/or apical section of RV shows the main 
cavities, among which the wide anterior socket 
(Fig. 21.d), the juvenile lacks canals in the RV 
ventral side, as canals appear progressively 
during ontogeny. 

Comparisons. Pachytraga aff. paradoxa dif-
fers from P. tubiconcha ASTRE, 1961, and P. car-
pathica MASSE et al., 2023b, two species essen-
tially lacking canals. Our specimens are close to 
Pachytraga paradoxa, and their average size is 
comparable to those of the larger specimens of 
the type species. The presence of a single round-
ed carina, a stronger LV anterior tooth, a wide RV 
anterior socket and the development of canals are 
the main differences with P. paradoxa, but P. gra-
cilis is smaller and displays densely distributed 
minute canals (MASSE et al., 2024b). The dissimi-
larities are mostly quantitative and many variable 
characters found in P. paradoxa tend to be more 
stable in the studied specimens, obviously closely 
related to the former species with which they co-
exist. We suggest that Pachytraga aff. paradoxa 
might be a new species characterized by its more 
pronounced canaliculation and some other mor-
phological traits. 

Age. Known only from its type locality P. aff. 
paradoxa is early Aptian. 
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Figure 21: Pachytraga aff. paradoxa, Saint-Montan (JPMA 18071). a) Longitudinal oblique section of LV showing the 
myocardinal elements and the ventral inner ridge. b) Longitudinal section of a LV showing the arcuate habit. c) 
Transverse section of a RV showing the canaliculated architecture. d) Sections of RV focusing on canaliculation (ar-
rows). e) Transverse apical /juvenile section. Scale bar 10 mm. 

Genus Praecaprina PAQUIER, 1905 
The myophoral organization of the genus de-

fined by PAQUIER (1905) with Praecaprina varians 
as type species, matches the "caprinid type"of 
MAC GILLAVRY (see above). The genus is defined by 
the following: a row of rounded, subrectangular 
canals flanking the anterior perimyophoral and 
posterior myophoral cavity on LV, canals being 
absent on the ventral side and rare on the op-
posite valve. An inner ventral ridge is present in 
the LV, absent in the RV (CHARTROUSSE, 1998). 
Some new species described herein will allow us 
to modify, to some extent, the foregoing defini-
tion (see below). 

Praecaprina cf. varians PAQUIER, 1905 
(Fig. 22) 

Material. We assign to this species two sec-
tions of bivalve specimens 302.002 and 302.017 
from Cité du barrage, and an internal mold of a 
LV from Aiguèze (JPMA 18066-1). 

Specific attribution. According to CHARTROUS-
SE (1998), the LV of Praecaprina varians and 
Praecaprina gaudryi described by PAQUIER (1905) 
are much similar, but the organization of the RV 
is different. A nicely preserved and prepared LV of 
Praecaprina varians from Saint-Montan illustrated 
by PAQUIER (1905: Pl. VIII, fig. 7) is reproduced  
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Figure 22: Praecaprina cf. varians PAQUIER. a) LV of Praecaprina varians from Saint-Montan, reproduced from PA-
QUIER, 1905 (Pl. VIII, fig. 7). b) Longitudinal section of a bivalve specimen showing the coiling of the LV from Cité du 
barrage (SU.PAL.2022.1.15.5.3). c) Longitudinal oblique sections of conjoined valves from Cité du barrage (SU.PAL. 
2022.1.15.5.4). d) LV internal mold showing the coiling and the tracks of the internal cavities (arrow), from Aiguèze 
(JPMA 18066-1). Scale bar 10 mm. 

herein (Fig. 22.a). The longitudinal sections of bi-
valves from Cité du barrage show the canals on 
LV and the ventral inner ridge and RV are without 
canals (Fig. 22.b-c), and are assigned to P. va-

rians. The coiled internal mold of Aiguèze (Fig. 
22.d) shows the tracks of the inner canaliculate 
architecture of a LV. The dimensions of our speci-
mens are slightly smaller than those of the type 
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Figure 23: Praecaprina gaudryi PAQUIER. a-c) LV sections showing the posterior myophoral cavity and the canal pat-
tern. a) section from Trescouvieux, canal walls with a micritic secondary structure. b) Transverse section near the 
commissure (SU.PAL.2022.1.15.11.2). c) Transverse section pf a LV from Cité du barrage (SU.PAL.2022.1.15.5.5). 
d) Posterior side of RV showing the canaliculation (SU.PAL.2022.1.15.4.1). Scale bar 10 mm. 

material: Dap = 60 mm, Ddv = 40-50 mm (PA-
QUIER, 1905; CHARTROUSSE, 1998). 

Age. Praecaprina varians has a significant 
record in the Rustrel fauna of the Monts-de-Vau-
cluse (MASSE, 1976; CHARTROUSSE, 1998). The speci-
mens from Ardèche are early Aptian. 

Praecaprina gaudryi PAQUIER, 1905 
(Fig. 23) 

Material. Specimens are tranverse sections of 
LV showing the shell outline and internal organi-
zation: body cavity, myophoral cavity and canal 
pattern; and there is a single section of RV dis-
playing posterior canals. Sections of shells from 
Trescouvieux (sample SU.PAL.2022.1.15.11.2) doc-
ument an early dissolution of the aragonite re-
placed by a pale beige, micritic infill (Fig. 23.a). 
The sections from Cité du barrage (SU.PAL.2022. 
1.15.5.5 and SU.PAL.2022.1.15.4.1) document 
the usual diagenetic replacement of the aragonite 
by sparry calcite (Fig. 23.c-d). 

Specific characters. Dimensions are in the 
range of those of the type material: Dap = 40-60 

mm, Ddv = 30-40 mm (CHARTROUSSE, 1998). The 
LV of Praecaprina gaudryi has an oval transverse 
outline with Ddv<Dap, the ventral side is flat or 
slightly depressed, the anterior and posterior 
sides are convex and bear subrectangular round-
ed canals, some are elongated radially. Posterior 
canals tend to be larger and more numerous (up 
to 15) than the anterior (CHARTROUSSE, 1998). A 
ventral inner ridge on LV is absent on the RV. The 
above characters are close to those of P. varians. 
Characters of the RV: the occurrence of several 
posterior canals typify P. gaudryi (Fig. 23.d). In 
addition as shown by CHARTROUSSE (1998), the 
walls flanking the canals are longer and thinner in 
P. gaudryi than in P. varians. 

Age. Praecaprina gaudryi is a relatively com-
mon species of the upper Barremian Rustrel fauna 
and has also been recorded in the lower Aptian 
from SE Spain (CHARTROUSSE, 1998), its record in 
the Ardèche region documents its occurrence in 
the lower Aptian of SE France. 
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Figure 24: Praecaprina pa-
quieri n. sp. from Aiguèze, 
holotype (SU.PAL.2022.1. 
15.12.2). a) View of the bi-
valve contour of the holo-
type. b-f) Transverse serial 
sections. b-d) Sections of 
RV (from the apex to the 
commissure) showing the 
internal characters, notice 
in (c) the thin pediculated 
posterior myophore, in (d) 
the canaliculated portion of 
the LV. e-f) canaliculated 
(white arrows) sections of 
the LV (posterior side worn 
out) showing the ventral in-
ner ridge and the finely tu-
bular posterior tooth (black 
arrow). Scale bar 10 mm. 

Praecaprina paquieri n. sp. 
(Fig. 24) 

Material. The two valves specimen (365) from 
Aiguèze constitute the holotype (SU.PAL.2022.1. 
15.12.2 with serial sections 002/014). 

Derivation of name. Dedicated to Victor-Lu-
cien PAQUIER (1870-1911) for his contribution to 
our knowledge of rudist bivalves in the study re-
gion. 

Generic assignment. Canals present on the 
LV posterior myophoral cavity and anterior peri-

myophoral cavity, ventral side lacking canals. 
Abundant canals on LV, rare on RV. 

Diagnosis. Praecaprina with a subcircular 
transverse outline, having only 2-3 small RV ante-
rior canals, coiled LV with thin subsquare canals 
on the anterior and posterior sides, thin LV anteri-
or pediculate myophore and canaliculate posterior 
tooth. 

Description. Subcylindrical twisted RV, coiled 
LV (Fig. 24.a). The dimensions Dap = 45-50 mm, 
Ddv average 45 mm; document an absence of  
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Figure 25: Praecaprina tubifera n. sp. from Cité du barrage. a) Transverse section of a LV. The white arrow points 
to the tubular structure (SU.PAL.2022.1.15.4.5). b) Transverse section of a possible RV from the species (SU.PAL. 
2022.1.15.4.6). Scale bar 10 mm. 

dorso-ventral compression, the total length is 80 
mm. The RV has angular postero-ventral edges, 
the postero-ventral junction of the LV is carinate 
(Fig. 24.b). The number of LV perimyophoral an-
terior canals is 7-8, posterior canals 10-12. The 
posterior myophoral plate of RV is thin and pedic-
ulate, somewhat protruding in the perimyophoral 
cavity (Fig. 24.c). Two anterior rounded canals 
are on the RV, near the commissure (Fig. 24.d). 
The LV canals are subsquared with rounded edges 
and thin walls, more or less festooned outside 
(Fig. 24.e). The preservation of the posterior row 
is bad, except for the ventral large canals pro-
truding ventrally (at the postero-ventral junction), 
the anterior row is interrupted above the antero-
ventral carina. The posterior tooth bears fine 
tubes (Fig. 24.f). 

Comparisons. The presence of LV anterior 
canals is a strong difference between P. tubifera 
n. sp. and P. vacua n. sp. The thin anterior LV 
myophore lacking tubular structures is also a 
typical feature. The overall canaliculation of P. 
paquieri n. sp. is close to that of the group of P. 
varians and P. gaudryi, but the lack of dorso-ven-
tral compression and the small number of canals, 
especially on the RV, make the new species dif-
ferent. Actually the number of LV anterior canals 
(7-8) is comparable to that of P. gaudryi which 
has nevertheless a higher number (16-17) poste-
rior ones as P. varians. The thin canal walls and 
their square-rounded shape somewhat festooned 
and the lack of any radial compression are dif-
ferent from that of other species, e.g., P. gaudryi 
and P. robusta n. sp. The thin pedunculate myo-
phoral plate on RV is also a peculiar character. 
The taxonomic significance of the finely tubular 
posterior tooth (a character absent or not iden-
tified in all other species) is not clear because this 
trait may be due to a moderate or non-diagenetic 

alteration of the aragonitic tooth material, a com-
mon feature in well preserved still aragonitic, cap-
rinid shells, e.g., Offneria murgensis (MASSE, 1992). 

Age. Praecaprina paquieri n. sp. belongs to 
the early Aptian assemblage of the Saint-Montan 
fauna. 

Praecaprina tubifera n. sp. 
(Fig. 25) 

Material. One section of LV (SU.PAL.2022.1. 
15.4.5) constitutes the holotype and is from Cité 
du barrage. The RV (SU.PAL.2022.1.15.4.6) from 
the same locality might also belong to the same 
species but the specific assignment is uncertain. 

Generic assignment. Based on the LV poste-
rior myophoral cavity flanked by canals, ventral 
side lacking canals (see discussion). 

Derivation of name. From the tubular struc-
ture: Latin tubus (tube) and ferre (to bear) of the 
LV anterior shell margin. 

Diagnosis. Praecaprina with posterior rectan-
gular canaliculation adjacent to the myophoral 
cavity, and anterior fine, radial-tubular structure 
on LV. 

Description. The LV section (Fig. 25.a) is sub-
rectangular, dorso-ventrally compressed, with a 
rounded posterior edge slightly protruding ven-
trally, the ventral side is depressed, has an acute 
anterior carina and bears an inner radial ridge. 
Antero-posterior dimensions range from 30 to 40 
mm. Ten posterior rectangular canals with thick 
radial walls thining towards the myophoral cavity, 
limited inward by inverted festoons forming a thin 
boundary with the adjacent cavity. Myophoral 
cavity large, the thin median wall connects ven-
trally with large rounded canals forming an exten-
sion of the posterior row. The thick anterior side 
lacks canals but is made of subradially oriented 
tubes. The cardinal area is poorly preserved. 
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Figure 26: Praecaprina vacua n. sp. from Cité du barrage (SU.PAL.2022.1.15.5.6 and SU.PAL.2022.1.15.5.7). a) 
Oblique transverse section of the LV (holotype). b) Section of a LV whorl. c) Tangential and longitudinal sections of 
LV. d) Oblique transverse section of a LV, ventral part of the body cavity missing. e) Transverse oblique section of a 
LV showing the inner ventral ridge. f) Section cut in a bivalve specimen showing a canaliculated RV. The white arrow 
points to the LV and RV canals. Scale bar 10 mm. 

Comparisons. The fine radial structure of the 
LV anterior shell side of Praecaprina tubifera n. 
sp. is unique in the genus Praecaprina. 

A section of RV (Fig. 25.b) with anterior side 
having a porous tubular structure seemingly lon-
gitudinal, extends to the dorsal side and 
surrounds the massive central tooth. The anterior 
myophore is thick. On the posterior side the pos-
terior myophore is thick, the adjacent peri-
myophoral cavity bears 4-6 rounded canals, part-
ly cut obliquely. The body cavity is rounded, sub-
quadrate and lacks any inner ridge. The organiza-
tion of this valve mimics that of the LV but the 

shell is more robust, its compression is antero-
posterior instead of dorso-ventral and its cardinal 
area very strong. Considering that this RV is the 
counterpart of the above LV is, therefore, un-
certain and the diagnosis of the species is conse-
quently based on the characters of the LV only. 
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Figure 27: Caprina douvillei PAQUIER. Section of a LV 
showing the body and posterior myophoral cavity, and 
the antero-ventral canaliculation (arrows).Trescouvieux. 
Scale bar 10 mm. 

Age. Recorded with Praecaprina gaudryi, P. 
tubifera n. sp. is a member of the early Aptian 
Saint-Montan fauna. 

Praecaprina vacua n. sp. 
(Fig. 26) 

Material. Sections of LV from Cité du barrage, 
one with a portion of RV (SU.PAL.2022.1.15.5.6 is 
the holotype and SU.PAL.2022.1.15.5.7 are para-
types). 

Derivation of name. From the open anterior 
perimyophoral cavity on LV. 

Generic assignment. Based on the LV poste-
rior myophoral cavity flanked by canals, ventral 
side lacking canals and anterior perimyophoral 
cavity. 

Diagnosis. Praecaprina with LV anterior peri-
myophoral cavity open, non-canaliculated. 

Description. The transverse oblique section of 
LV holotype (Fig. 26.a) shows the posterior myo-
phoral cavity flanked by radial rectangular canals 
with thin walls, the apparent elongation of canals 
is due to the obliquity of the section (see also Fig. 
26.b). The body cavity is wide, has an inner ven-
tral ridge, and the anterior perimyophoral cavity 
lacks canals (Fig. 26.a-b, e). On some sections 
(Fig. 26.d) posterior canals of the LV look ellip-
tical, subpyriform. The skeleton is relatively thin, 
weakly calcified (e.g., Fig. 26.b). Sections of Fig-
ure 26.b (left) as well as that of the holotype, 
suggest a coiled LV. The section of Figure 26.f 
cuts a part of the RV which displays posterior 
canals, the section suggests that this valve is 
more strongly calcified than the opposite. The 
available material suggests relatively small di-
mensions, Dap being in the range of 20 mm and 

the number of posterior canals on LV in the range 
of 12-13. 

Comparisons. The absence of canals on the 
LV anterior side of Praecaprina vacua n. sp. is 
unique in the genus Praecaprina. 

Age. The species is recorded with Praecaprina 
gaudryi and Praecaprina tubifera n. sp., Praecap-
rina vacua n. sp., and belongs to the early Aptian 
Saint-Montan fauna. 

Genus Caprina ORBIGNY 
The genus is characterized by a row of 

numerous canals on LV, including the ventral 
side, the RV has a limited number of canals 
(CHARTROUSSE, 1998). 

Caprina douvillei PAQUIER, 1905 
(Fig. 27) 

Material. It consists of a single transverse, 
oblique section of LV from Trescouvieux (362. 
002) (Fig. 27) but poorly preserved sections co-
occur in this locality. 

Description. The species was first described 
by PAQUIER (1905) and has been revised by MASSE 
and CHARTROUSSE (1997). The section shows the 
body and posterior myophoral cavities and the 
antero-ventral canals. The shell is relatively small, 
Dap = 10-25 mm, the LV is moderately salient 
and its beak modest, the ventral margin is con-
vex. Canals are essentially present on the LV, 
they are mostly pyriform and they range in num-
ber from 35-40; they are present on the anterior, 
ventral and posterior sides of the LV but absent 
on RV. 

Age. The species has a significant record in SE 
France where it was considered an early Aptian 
marker (MASSE & CHARTROUSSE, 1997) in beds cor-
responding actually with the Rustrel fauna, cur-
rently assigned to the upper Barremian. The age 
of its type level at Les Rimets (Vercors) remains 
uncertain (cf. PAQUIER, 1905), its presence in the 
Saint-Montan fauna testifies that C. douvillei ex-
tended into the early Aptian as formerly estab-
lished in Spain by SKELTON et al. (2010). 

Genus Offneria 
(PAQUIER, 1905) MASSE, 1992 

The genus was described by PAQUIER (1905) 
with Offneria rhodanica as type species, then 
emended by MASSE (1992). It belongs to the 
group of Caprinidae having pallial canals on both 
valves. The RV canals possess a concave upward 
(towards the commissure) cupulate structure. The 
LV canals are radially oriented and transversally 
partitioned. In each valve they tend to be ar-
ranged in several rows in advanced species. The 
myophoral cavity of LV, teeth sockets and the 
body cavity are commonly tabulated (CHARTROUS-
SE, 1998). 
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Figure 28: Offneria aff. rhodanica PAQUIER from Cité du barrage. Specimens JPMA 18144 and 18145. a) LV ventral 
side showing the ventral depression, vd. b) LV dorsal side with broken apex, commissure partlty preserved. c) 
transverse oblique section trough the commissure showing the canaliculate network of the RV and the radial stucture 
of the LV. d) close-up of the radial structure (partly crushed). Specimen JPMA 18145, RV. e-f) longitudinal sections 
showing the cylindro-conical habit with corbelled swellings (arrow) and the cupulate canal structure. g) close-up of 
the shell structure with cupules (cu). Scale bar 10 mm. 
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Figure 29: Horiopleura brevis MASSE & FENERCI-MASSE. a) Antero- posterior section of a bivalve specimen showing 
the myophoral organization, Aiguèze (JPMA 18065-2. b) Field photograph of a bivalve cross-cut specimen showing 
the internal characters, Aiguéze. c) Close up of the pediculate LV posterior myophore, Cité du barrage (SU.PAL. 
2022.1.15.5.8). Scale bar 10 mm. 

Offneria aff. rhodanica PAQUIER, 1905 
(Fig. 28) 

Material. Two longitudinal sections of a RV 
(samples JPMA 18145a1 and a2) and a partly iso-
lated LV obliquely cut (sample JPMA 18144). 

Description. The RV is subconical, H = 130-
150 mm, Ddv = 40-50 mm, Dap = 120 mm, 
hence with a significant antero-posterior elonga-
tion, it displays an irregular growth mode includ-
ing abrupt corbelled swellings (Fig. 28.a-b). The 
LV is curved and much shorter H = 90 mm, and 
displays a ventral depression (Fig. 28.c-d). Shell 
thickness is ventrally in the range of 15 mm (LV) 
to 20 mm (RV). The shell is therefore large, mas-
sive and robust. The longitudinal sections of RV, 
display the canal files having transverse cupulate 
partitions with concavity mainly apparent on wide 
canals (Fig. 28.e-f). On transverse sections the 
cupulate canals look rounded (Fig. 28.g). The 
dual habit of the LV and RV canals, especially the 
cupulate RV ones typify the genus Offneria and its 
overall habit as well. 

The dimensions are in the range of that of O. 
rhodanica even somewhat larger, the posterior 
radially arranged canals of LV are rather similar, 
but the dimensions of the RV are much higher 
and the growth mode different, i.e., similar to 
that of O. prebetica (MASSE et al., 2015). The 
density of pyriform canals on LV is also higher 
than that of O. rhodanica. Nevertheless, differ-
ences with Offneria prebetica include the lack of 
any inner row of rounded canals on LV flanking 
the pyriform outer row, and a more pronounced 
ventral depression; but the morphology of O. aff. 
rhodanica is close to that of the Spanish form. 

Age. Offneria rhodanica has a significant re-
cord in Provence (MASSE, 1976) where it was con-
sidered an early Aptian marker (MASSE & CHAR-
TROUSSE, 1997) in beds corresponding with the 

Rustrel fauna, currently assigned to the upper 
Barremian. The occurrence of O. aff. rhodanica in 
the Saint-Montan fauna testifies that Offneria, rath-
er uncommon, extended into the early Aptian and 
represents a potential precursor of the late early 
Aptian O. prebetica from southern Spain. 

Family Polyconitidae MAC GILLAVRY, 1937 

Genus Horiopleura DOUVILLÉ, 1889 

Horiopleura brevis 
MASSE & FENERCI-MASSE, 2017 

(Fig. 29) 

The species differs from H. dumortieri (MATHE-
RON) by its morphology: D is higher than H, size, 
much larger, and on LV a stronger, more massive 
myophoral organization, moreover its stratigraph-
ic distribution is younger (MASSE & FENERCI-MASSE, 
2017). 

Study material. An antero-posterior section 
from Aiguèze (JPMA 18065-2), a part of LV from 
Cité du barrage (SU.PAL.2022.1.15.5.8) and a 
field photograph from Aiguèze. 

Description. The antero-posterior section 
(Fig. 29.a) illustrates a cylindro-conical RV with a 
thickened outer calcitic shell layer, a low domal 
LV with a thin calcitic outer shell layer. The RV 
posterior inner shell layer, formerly aragonitic, 
thickened and concave upward in correspondence 
with the convex downward LV myophore. The RV 
anterior myophore flat and sloping inward. The LV 
posterior myophore is massive with a thick pedi-
cle and a short perimyophoral cavity, the anterior 
myophore is a bulge. The thick, massive shell 
conforms to that of the type material of Monts de 
Vaucluse (MASSE & FENERCI-MASSE, 2017). The field 
photograph (Fig. 29.b) matches section 18065-2 
but, is more proximal. We interpret the close up 
of a LV posterior myophore (Fig. 29.c) as an ele-
ment of the same species. 
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Figure 30: Horiopleura helviorus MASSE et al. from Aiguèze. a) Antero-posterior, longitudinal section of a bivalve 
specimen, showing the polycontid organization of the myophores and the convex LV (JPMA 18092). b) Ibidem, 
holotype, notice the posterior cavity supporting the LV myophore (reproduced from MASSE et al., 2026). Scale bar 10 
mm. 

Age. Horiopleura brevis a common member of 
the upper Barremian Rustrel fauna, is also com-
mon in the lower Aptian from Ardèche. It is worth 
noting that this species is known from the same 
stratigraphic interval in Southern Spain and ex-
tends to the upper Aptian in Central Europe and 
in the Pontides, which pertain to the Carpatho-
Cimmerian Province (MASSE & FENERCI-MASSE, 2017; 
MASSE et al., 2023a). 

Horiopleura helviorum 
MASSE et al., 2026 

(Fig. 30) 

The study material is from Aiguèze. 
The new species described recently (MASSE et 

al., 2026), which bears the myophoral attributes 
of Horiopleura, is characterized by its small di-
mensions and a domal LV. It belongs to the goup 
of small species (Dap < 30 mm) having on both 
valves a tranverse flattening of the anterior myo-
phores, similar to Debrunia. 

Age. A rare species extending from the late 
Barremian to the early Aptian. 

5. Discussion 
Our study of rudist faunas from the upper Bar-

remian and lower Aptian Urgonian limestones 
from Ardèche documents the presence of eight-
een upper Barremian species and twenty five low-
er Aptian species. The upper Barremian, Rustrel 
fauna includes five new species, the lower Aptian 
Saint-Montan fauna includes seven new, exclusive 
species with a significant biostratigraphic potential. 

New species described in the late Barremian 
include a new genus Valclusella, type species Val-
clusella valclusensis extending to the early Aptian, 
 

and two other new species Valclusella biconvexa a 
late Barremian-early Aptian form and Valclusella 
inflata restricted to the late Barremian. We de-
scribe Bicornucopina acuminata a new species 
tentatively ascribed to the genus Bicornucopina 
up to now unknown in western Europe, our new 
species extends to the early Aptian. Mathesia dar-
deri is identified and discovered for the first time 
in SE France, from the upper Barremian to the 
lower Aptian. 

The majority of early Aptian species (72%), 
are already present in the late Barremian. Requie-
niidae include five species inherited from the Rus-
trel or Orgon faunas, i.e., Matheronia virginiae, 
Matheronia aff. aptiensis, Requienia gryphoides, 
Requienia ammonia, and Toucasia carinata. In the 
Monopleuridae three species are inherited from 
the Rustrel or Orgon faunas: Monopleura varians, 
Debrunia occitanica, and Debrunia ucetiae. Mem-
bers of the Caprinidae common with the Rustrel 
fauna are represented by: Pachytraga paradoxa, 
Praecaprina gr. gaudryi-varians, and Caprina dou-
villei. The Polyconitidae Horiopleura brevis and 
Horiopleura helviorum are also inherited from the 
Rustrel fauna. 

The eight new, exclusively early Aptian forms 
include two Monopleuridae represented by Homo-
pleura parva the smallest and youngest repre-
sentative of the genus, and a new genus and spe-
cies Myostyla ardescencis. Caprinidae record a set 
of new taxa, all belonging to genera already pre-
sent in the Rustrel fauna, the new caprinid as-
semblage includes: Pachytraga aff. paradoxa, 
Praecaprina paquieri, Praecaprina tubifera, Prae-
caprina vacua and Offneria aff. rhodanica. Four to 
five more taxa pending description may be incor-
porated in this assemblage in the near future. 
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The fauna described earlier from Saint-Montan 
by PAQUIER (1905) was represented by Pachytraga 
paradoxa, Praecaprina varians, P. gaudryi, Offne-
ria interrupta PAQUIER, and Offneria rhodanica PA-
QUIER. Two forms, Pachytraga lapparenti and Off-
neria intermedia, described by this author were 
subsequently considered as invalid (SKELTON & 
MASSE, 1998; CHARTROUSSE, 1998). This fauna, 
sampled in the chalky limestones of the "Saint-
Montant quarries" (PAQUIER, 1905) represents ac-
tually the Rustrel fauna. The chalky beds re-
garded herein as equivalent to the U2 Member of 
the Monts-de-Vaucluse and assigned to the upper 
Barremian, predate the Saint-Montan Member, 
which yields the lower Aptian fauna of this study 
(Fig. 31). 

From a palaeobiogeographical point of view 
the early Aptian fauna is typically west European 
and rooted in European ancestors, this is also 
true for the new genus Valclusella. Immigrants of 
the Mediterranean South Tethys margin are ab-
sent, the entry of Bicornucopina, the only evi-
dence for a Carpatho-Cimmerian or Apulian influ-
ence, being an exception. 

The foregoing shows that the Saint-Montan 
fauna includes eighteen inherited species from the 
antecedent late Barremian Orgon of Rustrel fau-
nas, but about ten species of the Rustrel fauna 
are missing (see MASSE et al., 2020). The missing 
taxa and the offshoot of seven new taxa, docu-
ment an overwhelming novelty of the Saint-Mon-
tan fauna with regard to its predecessor. Drastic 
dissimilarities are also evident with their putative 
descendants of the Villaroya de los Pinares fauna 
from the Maestrat basin, having only a limited di-
versity, mostly inherited, and few (four to five 
taxa) novelties (GILI et al., 2016; MASSE et al., 
2020). 

We consider the Saint-Montan rudist assem-
blage as a distinctive fauna belonging to the lower 
Aptian Urgonian-type faunal sequence of SE 
France and SE Spain formerly defined by MASSE et 
al. (2020). This fauna fills a gap in between the 
Rustrel and Villaroya de los Pinares faunas, and is 
framed by two drowning boundary events dated 
from the latest Barremian Pseudocrioceras mazie-
rei Zone below, and the mid lower Aptian De-
shayesites forbesi p.p. Zone above (just below 
the Roloboceras hambrovi Subzone) (PICTET et al., 
2015). The lower drowning is coeval with the TAXY 
black shales (MOULLADE et al., 2000; MACHHOUR et 
al., 1998) a subevent (of the OAE1a event), 
which peaks in the lowermost part of the Pseudo-
crioceras mazieri Zone (MASSE & FENERCI-MASSE, 
2011). This delimitation shows that the Oceanic 
anoxic Event OAE1a event (SELLI event) known to 
predate the Villaroya de los Pinares fauna (GILI et 
al., 2016) postdates the Saint-Montan fauna (see 
above). 
 

⊳⊳⊳⊳ Figure 31: Position of the lower Aptian Saint-Montan 
fauna into the Urgonian-type rudist faunal sequence of 
SE France and Spain. 
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6. Evolutionary aspects 
The study late Barremian-early Aptian rudist 

faunas from Ardèche reveals some remarkable 
evolutionary aspects. 
1. The development of lamellar myophores in the 
Monopleuridae 

The oblique LV myophore of Myostyla n. gen., 
assumed to be anterior, is unique in the Mono-
pleuridae; protruding downward lamellar myoph-
ores recorded in Debrunia MASSE & FENERCI-MASSE, 
2009, are perpendicular to the commissural plane. 
The myophoral organization of our new genus al-
so evokes a polyconitid arrangement, e.g., that of 
Polyconites ROULLAND (SKELTON et al., 2010; SKEL-
TON, 2013a). Critical differences regard the orien-
tation of the inner slope of the myophoral plate: 
outwards in the Polyconitidae and inwards in the 
case of Myostyla n. gen. Moreover in the Polyconi-
tidae the LV myophoral plate is posterior and the 
anterior myophore, usually a crest, tends to be 
orthogonal to the commissure. 

The protruding downward and inflation of the 
posterior myophore recorded in Valclusella n. gen. 
also evokes a polyconitid arrangement, e.g., that 
of Polyconites ROULLAND. This trend aligns with the 
development of the LV lamellar myophores re-
corded in advanced species of Debrunia, e.g., D. 
ucetiae and D. occitanica (FENERCI-MASSE & MASSE, 
2010; MASSE & FENERCI-MASSE, 2018) present in 
the Rustrel and Saint-Montan faunas. The elonga-
tion of myophore was assumed to correlate with 
LV flattening (FENERCI-MASSE & MASSE, 2010) but 
this is not the case for Valclusella. We contend 
that the elongation of myophores in the Mono-
pleuridae merely reflect parallel evolution rather 
than convergence of distinct but closely related 
lineages (see discussion in MASSE & FENERCI-MASSE, 
2021). 
2. Increasing canaliculation in Pachytraga  

The increasing canaliculation of Pachytraga aff. 
paradoxa relative to its potential ancestor Pachy-
traga paradoxa, takes place in the general trend 
through time for developing palleal cavities, i.e., 
myophoral or perimyophoral cavities, subsequent-
ly subdivided to form palleal canals. This trend 
has long been recognized in the Caprinidae (MAC 

GILLAVRY, 1937; DECHASEAUX et al., 1969). 
3. Praecaprina acme  

Praecaprina was first described by PAQUIER 
(1905) from our study region. Praecaprina ander-
soni and Praecaprina? pennyi defined by HARRIS 
and HODSON (1922) from the Barremian-Aptian of 
Trinidad, have been transferred to other genera. 
Praecaprina andersoni was assigned to the new 
genus Pseudocaprina first mentionned by CHAR-
TROUSSE (1998) then formally described by CHAR-
TROUSSE and MASSE (2004), Praecaprina? pennyi 
being placed by MASSE et al. (2013) in the genus 
Pantojaloria. Praecaprina was therefore consid-
ered absent from the New World (CHARTROUSSE & 
MASSE, 2004). The recognition of the genus Prae-
caprina and its species from Oman (MASSE et al., 
1998) is still imperfect and needs further studies, 

the same is true for representatives of this genus 
quoted by MASSE (1985) from Apulia, on the 
southern margin of the Mediterranean Tethys. 

The description of three new species of the ge-
nus associated with two preexisting ones testifies 
that the early Aptian p.p. coincides with a culmi-
nation in specific diversity of Praecaprina and that 
SE France appears as a privileged area in this re-
spect. 

Our new taxonomic discoveries urge us to pro-
pose an emendation of the definition of the genus 
Praecaprina. The absence of anterior canals on LV 
and the presence of a radial structure in Prae-
caprina tubifera n. sp. and the existence in Pr. va-
cua n. sp. of an open LV anterior perimyophoral 
cavity, depart from the classical organization of 
Praecaprina characterized by "rounded to oval 
pallial canals with simple radial plates in anterior, 
posterior and postero-ventral areas (DECHASEAUX 
et al., 1969; CHARTROUSSE, 1998). 

The generic placement of the above species 
might be, therefore, questionable, but the overall 
organization: myophores, lack of ventral canals, 
inner ventral ridge, posterior canaliculation, fits a 
praecaprinid one. The foregoing suggests that the 
diagnosis of the genus Praecaprina has to be 
modified and must refer to the rectangular, piri-
form or rounded modes of canaliculation of the 
posterior perimyophoral cavity in LV, whereas on 
the anterior side canaliculation may be present or 
absent (as an open cavity), or represented by ra-
dial tubes. 

We are aware of the provisional character of 
the foregoing points and we cannot prejudge 
about the overall evolutionary significance of the 
study of early Aptian rudist fauna before a more 
complete, quantitative and qualitative, overview 
of its composition will be achieved. 

7. Conclusions 
Upper Barremian-lower Aptian Urgonian-type 

platform carbonates from Ardèche yield diversi-
fied rudist faunas belonging to the families Requi-
eniidae, Monopleuridae, Caprinidae, and Polyconi-
tidae. The upper Barremian succession postdates 
the "Palorbitolina lenticularis guide level" (i.e., the 
Imerites giraudi zone) and is documented from 
two sites from the Ardeche river gorges. The as-
sociated rudists taxa with Pachytraga paradoxa, 
identify the Rustrel fauna, which includes the new 
genus Valclusella. Valclusella valclusensis n. sp. 
and Valclusella biconvexa n. sp. are common in 
the upper Barremian and the lower Aptian. The 
genus Bicornocupina, unknown so far from west-
ern Europe, is recorded and represented by a new 
species, B. acuminata with the same dual strati-
graphic distribution. Mathesia darderi discovered 
for the first time in SE France, is a member of the 
Rustrel fauna. 

The Saint-Montan limestones, the topmost 
member of the Urgonian Formation of the Ardè-
che region, are stratigraphically equivalent to the 
U3 member of the Monts-de-Vaucluse. Their age 
is early Aptian, and spans the Deshayesites 
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oglanlensis and D. forbesi p.p. zones. The Saint-
Montan limestones are bounded by two drowning 
discontinuities, the basal one dates from the lat-
est Barremian Pseudocrioceras mazierei zone and 
the upper one of mid-early Aptian age is just an-
tecedent to the Roloboceras hambrovi zone. 

The early Aptian "Saint-Montan fauna" consists 
of 25 rudist species, of which 8 are new and 17 
are inherited. Among them (65 %), were already 
present in the late Barremian. The inherited fauna 
consists of Requieniidae including five species 
from the Rustrel or Orgon faunas, i.e., Matheronia 
virginiae, Matheronia aff. aptiensis, Requienia 
gryphoides, Requienia ammonia, and Toucasia 
carinata. The Monopleuridae are represented by 
three species inherited from the Rustrel or Orgon 
faunas: Monopleura varians, Debrunia occitanica, 
and Debrunia ucetiae. Members of the Caprinidae 
common in the Rustrel fauna are represented by: 
Pachytraga paradoxa, Praecaprina gr. gaudryi-va-
rians, and Caprina douvillei. The Polyconitidae Ho-
riopleura brevis and Horiopleura helviorum, are 
also inherited from the Rustrel fauna. The new 
taxon is a single monospecific genus Myostyla, M. 
ardescencis. Seven exclusive new species belong 
to pre-existing genera include Homopleura parva, 
Pachytraga aff. paradoxa, Offneria aff. rhodanica, 
and three species of Praecaprina: P. tubifera, P. 
vacua and, P. paquieri. Variations in the canalicu-
lation patterns of the left valve of Praecaprina 
suggest emending the diagnosis of the genus. It 
is worth noting that four or five new taxa, cur-
rently under study, will enhance the specificity of 
the assemblage, and may be incorporated in our 
inventory, in part provisory. The rudist assem-
blage has a west European character and pos-
sesses a significant biostratigraphic potential. 

A remarkable evolutionary feature of the late 
Barremian-early Aptian taxa is the development 
of lamellar myophores in the Monopleuridae. 

Among the inherited species from the anteced-
ent late Barremian, up to ten species of the Rus-
trel fauna are missing. The foregoing and the off-
shoot of 8 new taxa, express an overwhelming 
novelty of the Saint-Montan fauna with regard to 
its predecessor. The Saint-Montan rudists repre-
sent a distinctive fauna belonging to the Barremi-
an-lower Aptian Urgonian-type faunal sequence of 
SE France and SE Spain, and fills a gap between 
the Rustrel and the Villaroya de los Pinares faunas. 
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Nomenclatural note: 
Life Sciences Identifier (LSID) 
https://zoobank.org/References/6C5F3CE3-219B-4C5C-AA43-C9FEAF60B8AB  

Genus Group 
• Myostyla MASSE, RINEAU, FENERCI-MASSE & FRAU, 2026 
https://zoobank.org/NomenclaturalActs/B0E17E06-43D1-4531-9CF2-90814D771462 
• Valclusella MASSE, RINEAU, FENERCI-MASSE & FRAU, 2026 
https://zoobank.org/NomenclaturalActs/07CEA061-1B48-4763-8E3E-960BB0F57CAB 

Species Group 
• Bicornucopina acuminata MASSE, RINEAU, FENERCI-MASSE & FRAU, 2026 
https://zoobank.org/NomenclaturalActs/176E4E74-FDD6-4895-9227-9BD14B9ADD5C 
• Myostyla ardescensis MASSE, RINEAU, FENERCI-MASSE & FRAU, 2026 
https://zoobank.org/NomenclaturalActs/1AC1E0BB-723F-4D92-A705-A7DCD538684A 
• Valclusella biconvexa MASSE, RINEAU, FENERCI-MASSE & FRAU, 2026 
https://zoobank.org/NomenclaturalActs/3814D1A4-D899-4F46-9650-AF2863548004 
• Valclusella valclusensis MASSE, RINEAU, FENERCI-MASSE & FRAU, 2026 
https://zoobank.org/NomenclaturalActs/03D64C30-54CD-49C1-A438-8575EF6A0ACA 
• Homopleura parva MASSE, RINEAU, FENERCI-MASSE & FRAU, 2026 
https://zoobank.org/NomenclaturalActs/42371F26-7891-471D-8DCD-DD0C6F931058 
• Praecaprina paquieri MASSE, RINEAU, FENERCI-MASSE & FRAU, 2026 
https://zoobank.org/NomenclaturalActs/7BCFF28F-9D25-46E5-96B7-5FC9F9EC3E92 
• Praecaprina tubifera MASSE, RINEAU, FENERCI-MASSE & FRAU, 2026 
https://zoobank.org/NomenclaturalActs/99E78F77-80AC-4BA6-BED1-F14652F7909A 
• Praecaprina vacua MASSE, RINEAU, FENERCI-MASSE & FRAU, 2026 
https://zoobank.org/NomenclaturalActs/8BDD3D3C-7030-4FCA-AB6B-6495C5424E1B 
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