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In this paper we review the Muricidae of the Tortonian (Assemblage I of Van Dingenen et al., 2015) of northwestern France. Thirty
species are recorded of which five are new: Paziella (Flexopteron) gallica nov. sp., Paziella (Flexopteron) gracilenta nov. sp., Attiliosa
gallica nov. sp., Attiliosa pouweri nov. sp. and Ocinebrina houarti nov. sp. The muricid generic composition is moderately strongly
thermophilic, with a considerable number of genera present that do not extend northwards to the latitude of NW France today, and
more strongly thermophilic than the muricid fauna of the lower Pliocene Assemblage III of the same geographical area, suggesting

some lowering of Sea Surface Temperatures (SSTs) between the late Miocene and early Pliocene.
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Introduction

In this paper we continue our studies on the Neogene
gastropod fossil assemblages of northwestern France (see
Ceulemans et al., 2014, 2016; Van Dingenen et al., 2014,
2015). Here the Muricidae are revised, and the study is
restricted to the locality of Le Pigeon Blanc, which we
consider to be the ‘type’ locality for Assemblage III gas-
tropods (of Van Dingenen et al., 2015).

In his unpublished thesis, Brébion (1964) recorded 22
muricid species from Assemblage I localities, one was
described as new and one new name was proposed. How-
ever, as the thesis was never published, the names do not
comply with article 13 of the ICZN code (1999) and must
be considered nomina nuda.

Geological setting and material and methods

Landau et al. (2017, p. 78) gave a list of the private collec-
tions consulted during this work that had been donated to
the Naturalis Biodiverity Center in Leiden (The Nether-
lands). Since the publication of Part 2 of this series, a large
collection of material from Sceaux-d’Anjou has been do-
nated to Naturalis and been made available to the authors.
This collection is an amalgamation from two collectors,

B.G. Roest and A.M. Mulder. We thank them and Natura-
lis for making this vast amount of material available.

For the rest of this section see Landau et al. (2017, pp.
76-78).

Abbreviations:

FVD Frank Van Dingenen private collection (Brecht,
Belgium).

LC Luc Ceulemans private collection (Rixensart,
Belgium).

MNHN.F Muséum national d’Histoire naturelle, collec-
tion de Paléontologie (Paris, France).

NHMW  Naturhistorisches Museum Wien collection
(Vienna, Austria).
RGM Naturalis Biodiversity Center, collection Cain-

ozoic Mollusca (Leiden, The Netherlands).

Systematic palaeontology

Systematics has been updated following Bouchet et al.
(2017). The muricids are a group of marine predatory
gastropods. The classification adopted here is mainly ac-
cording to Houart (2018). According to Oliverio & Mari-
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ottini (2001) and Barco et al. (2010), the Coralliophilinae
are also arranged within the Muricidae.

The descriptions adopt the terminology suggested by
Merle (1999, 2001, 2005), see below:

P primary cord
] secondary cord
t tertiary cord

Ad adapical (or abapertural)
Ab abapical (or adapertural)

SP subsutural cord
1P infrasutural primary cord (primary cord on
shoulder)

adis  adapical infrasutural secondary cord (shoulder)
abis  abapical infrasutural secondary cord (shoulder)
P1 shoulder cord

P2-P6 primary cords of the convex part of the teleo-
conch whorl

secondary cords of the convex part of the teleo-
conch whorl

example: sl = secondary cord between P1 and
P2; s2 = secondary cord between P2 and P3, etc.
ADP adapertural primary cord on the siphonal canal
MP  median primary cord on the siphonal canal

ABP  abapertural primary cord on the siphonal canal
ads adapertural secondary cord on the siphonal canal
ms median secondary cord on the siphonal canal
abs abapertural secondary cord on the siphonal canal

sl-s6

Aperture:
ID infrasutural denticle
D1-D6 abapical denticles

Corrections to Assemblage III Part 3 Ceulemans et al.
(2016)

p. 46: Plate 3, figures 8 and 9 have been reversed. Figure
8 is Hirtomurex aff. squamosus (Bivona Ant. in Bivona
And., 1838), figure 9 is Coralliophila cf. burdigalensis
(Tournouér, 1874).

Corrections to Assemblage I Part 2 Landau ez al. (2018)

p. 298: Leachia Risso, 1826 is a junior homonym of Leach-
ia Lesueur, 1821. The originally included species Leachia
viridescens Risso, 1826 is not Hydrobia acuta (Drapar-
naud 1805) and is best regarded as a nomen dubium or
species inquirenda. Bythinella Moquin-Tandon 1856 is a
replacement name for Leachia Risso. Its type species was
fixed by the ICZN (2006, Opinion 2161) as Bulimus viridis
Poiret, 1801. As both original and replacement name have
to have the same type species, the type species of Leachia
Risso, 1826 is Bulimus viridis Poiret, 1801.

p. 298: Litorinella Braun, 1843. The type species is Cy-
clostoma acutum Draparnaud, 1805 by monotypy. All
other species-group names attributed by Braun (1843) to

Litorinella are nomina nuda.

p. 298: Hydrobia tournoueri Sandberger, ‘1875’. The cor-
rect date of publication is 1872, when plate 26 with the
species-group name in the legend was published.

p- 301: Potamiopsidae and Potamiopsinae should spell
Pomatiopsidae and Pomatiopsinae Stimpson, 1865.

My thanks to Dietrich Kadolsky for pointing out these
eITOrS.

Superfamily Muricoidea Rafinesque, 1815
Family Muricidae Rafinesque, 1815
Subfamily Muricinae Rafinesque, 1815

Genus Bolinus Pusch, 1837

Type species (by original designation) — Murex brandaris
Linnaeus, 1758, present-day, Atlantic and Mediterranean
Sea.

1837  Bolinus Putsch, p. 134.

1853 Rhinocantha H. & A. Adams, p. 72. Type species
(by subsequent designation, Vokes, 1964): Murex
brandaris Linnaeus, 1758, present-day, Atlantic
and Mediterranean Sea. Junior objective synonym
of Bolinus Pusch, 1837.

1917  Brandaria Monterosato, p. 20. Type species (by
original designation): Murex brandaris Linnaeus,
1758, present-day, Atlantic and Mediterranean
Sea. Junior objective synonym of Bolinus Pusch,
1837.

Bolinus brandaris torularius (Lamarck, 1822)
Plate 1, figs 1-3

*1822  Murex torularius Lamarck, p. 576.

1958  Murex (Murex) torularius Lamarck — Ertinal-Er-
entdz, p. 53, pl. 8, figs 1, 2.

1964  Murex torularius Lamarck, 1822 — Brébion, p.
370, pl. 9, figs 1, 2.

2007  Bolinus brandaris torularius (Lamarck, 1822) —
Landau et al., p. 5, pl. 1, figs 3-6 (cum syn.).

2011  Bolinus brandaris torularius (Lamarck, 1822) —
Landau et al., p. 22, pl. 10, figs 2-4 (cum syn.).

2011 Bolinus brandaris torularius (Lamarck, 1822) —
Merle et al., p. 302, pl. 29, figs 5-8.

2013 Bolinus brandaris torularius (Lamarck, 1822) —
Landau et al., p. 144, pl. 21, fig. 4 (cum syn.).

2013 Bolinus brandaris torularius (Lamarck, 1822) —
Goret et al., p. 5, text-fig. 7, pl. 1, fig. 2.

2013 Bolinus brandaris torularius (Lamarck, 1822) —
Goret & Pons, p. 55, pl. 1, fig. 2.

Material and dimensions — Maximum height 46.5
mm, width 39.5 mm. St-Clément-de-la-Place: NHMW
2016/0103/0759 (1 juvenile), NHMW 2016/0103/0760 (5
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Plate 1. Bolinus brandaris torularius (Lamarck, 1822); 1. MNHN.F.A71204, height 35.0 mm, width 27.0 mm; 2. NHMW
2016/0103/1682, height 38.3 mm, width 29.3 mm. La Presseli¢re, Sceaux-d’Anjou; 3. NHMW 2016/0103/0758 (juvenile); 3b.
detail of protoconch. Le Grand Chauvereau, St-Clément-de-la-Place, Maine-et-Loire, NW France, Tortonian, upper Miocene.

juveniles), RGM.1349158 (6 juveniles), RGM.1349215 (7
juveniles), RGM.1349219 (2 juveniles), LC (4 + 20 ju-
veniles), FVD (2). Sceaux-d’Anjou: MNHN.F.A71204
(), NHMW 2016/0103/0757 (1 juveniles), NHMW
2016/0103/1682 (1), NHMW 2016/0103/0758 (5 juveniles),
RGM.1348088 (5 fragments + 4 juveniles), RGM.1348090
(2 subadult), RGM.1348103 (6 juveniles), RGM.1348114
(6 juveniles), RGM.1348117 (16 fragments and juveniles),
RGM.1348119 (1 adult), RGM.1348123 (2 fragments),
RGM.1348129 (1 juvenile), RGM.1348130 (1 juvenile),
RGM.1348135 (1 juvenile), RGM.1348171 (3 incomplete
adults), RGM.1348174 (2 incomplete), RGM.1348198
(2 juveniles), RGM.1348769 (1 large adult, height 36.6
mm), RGM.1348771 (15 fragments), RGM.718075 (1
adult + 50+ juveniles), RGM.734964 (13 juveniles), LC
(3 juveniles), FVD (1 + 4 juveniles). Renauleau: NHMW
2016/0103/1486 (1 adult + 5 fragments and juveniles), LC
(9 + 2 fragments), FVD (3 + 1 juvenile).

Discussion — Caretto (1967) showed that fossil shells dif-
fered from the Recent Bolinus brandaris brandaris (Lin-
naeus, 1758) in having a lower spire, a deeper suture, an
aperture extending further adaperturally and two rows of
spines on the siphonal fasciole as opposed to only one in
B. brandaris brandaris. This is clearly illustrated in the
juvenile specimen from St-Clément-de-la-Place illustrat-
ed (PL 1, fig. 3a). The fossil shells also tend to be more ro-
bust, with stronger, larger spines than in the modern spec-
imens. These characters are not as evident in the French
Assemblage I material, where the specimens are all small
compared to those from other assemblages. We consider
all the Miocene and Pliocene specimens to belong to a
single chronosubspecies, Bolinus brandaris torularius
(Lamarck, 1822), which was replaced in the Pleistocene
by the living taxon B. b. brandaris. The transition from
one subspecies to another may not have been abrupt, as

B. b. brandaris occurs in the Assemblage IV (upper Plio-
cene-Pleistocene) of France (DM personal observation
2006). This species has not been found in the Paratethys,
where it is replaced by Bolinus subtorularius (Hoernes &
Auinger, 1885), which differs in having a stockier shell,
with a higher spire, a less pronounced sutural canal and
stronger ribs bearing less developed spines. For further
discussion see Landau et al. (2007, p. 6).

Brébion (1964, p. 372) recorded this species widespread
in the Assemblage I localities (Sceaux-d’Anjou, Tho-
rigné, St-Michel, St-Clément-de-la-Place, Renauleau,
Beaulieu) and also recorded it for Assemblage II (Le
temple du Cerisier).

Distribution — Middle Miocene: Atlantic (Serravallian):
Aquitaine Basin, France (Cossmann & Peyrot, 1924);
Proto-Mediterranean (Langhian): Kasaba Basin, Turkey
(islamoglu, 2004), (Serravallian): Karaman Basin, Tur-
key (Ertinal-Erentdz, 1958). Upper Miocene: Atlantic
(Tortonian and Messinian): northwestern France (Millet,
1854, 1865; Brébion, 1964), Cacela, Portugal (Pereira da
Costa, 1867); Proto-Mediterranean (Tortonian): Po Ba-
sin, Italy (Montanaro, 1935). Miocene (indeterminate):
western Proto-Mediterranean, France (Goret & Pons,
2013). Lower Pliocene: Atlantic, Guadalquivir Basin,
Spain (Gonzalez-Delgado, 1989; Landau et al., 2011);
western Mediterranean, northeastern Spain (Almera &
Bofill, 1893; Martinell, 1979), Roussillon Basin, France
(Fontannes, 1879; Cataliotti-Valdina, 1975; Chirli &
Richard, 2008; Goret et al., 2013); central Mediterranean,
Italy (Chirli, 2000), Tunisia (Stchepinsky, 1938; Fekih,
1975). Upper Pliocene: Atlantic, Mondego Basin, Portu-
gal (Silva, 2001; Landau et al., 2007); western Mediter-
ranean, Estepona, Spain (Landau et al., 2007); central
Mediterranean (Sacco, 1904; Ruggieri et al., 1959; Palla,
1967; Caretto, 1963, 1967; Annoscia, 1970; Malatesta,
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1974; Caprotti, 1976; Cavallo & Repetto, 1992; Andreoli
& Marsigli, 1992; Damarco, 1993; Merle et al., 2011);
eastern Mediterranean, Turkey (Karakus & Taner, 1994).
Lower Pleistocene: central Mediterranean, Italy (Cerulli-
Irelli, 1911; Malatesta, 1960).

Genus Chicoreus de Montfort, 1810

Type species — Murex ramosus, Linnaeus, 1758, by origi-
nal designation (ICZN Opinion 911, 1970), present-day,
Indo-Pacific.

1810  Chicoreus de Montfort, p. 610.

1834 Cichoreum Voigt, p. 359. Error pro Chicoreus de
Montfort, 1810.

1834 Cichoracea Griffith & Pidgeon, p. 79. Error pro
Chicoreus de Montfort, 1810.

1838  Frondosaria Schliiter, p. 20. Type species (by
subsequent designation, Vokes, 1964): Murex in-
flatus Lamarck, 1822 [=Murex ramosus, Linnaeus,
1758], present-day, Indo-Pacific.

1846  Cichoreus Agassiz, p. 80. Unnecessary emmeda-
tion.

1847  Cichoraceus Hermannsen, p. 234. Unnecessary
emmedation.

1880  Euphyllon Jousseaume, p. 335. Type species
(by original designation): Murex monodon G.B.
Sowerby 1, 1825 [= Purpura cornucervi Roding,
1798], present-day, Indo-Pacific.

Subgenus Triplex Perry, 1810

Type species — Murex foliatus Perry, 1811 (rejected
ICZN = T rosaria Perry, 1810; see Petit, 2003, p. 47), by
monotypy, present-day, Indo-Pacific.

1810  Triplex Perry, p. M7, pl. 23.

1885  Pirtus de Gregorio, p. 257. Type species (by mo-
notypy): Murex fiatus de Gregorio, 1885, Mioce-
ne, France.

1936 Torvamurex Iredale, p. 323. Not available (no de-
scription).

1941  Foveomurex Wenz, p. 1091. Error pro Torvamurex
Iredale, 1936.

1962 Torvamurex Macpherson & Gabriel, p. 167. Type
species (by original designation): Triplex denuda-
tus Perry, 1811, present-day, Australia.

Chicoreus (Triplex) foliosus (Bellardi, 1873)
Plate 2, figs 1-3

*1873  Murex foliosus Bellardi, p. 80, pl. 6, fig. 5.

1875  Murex dujardini Tournouér, p. 151, pl. 5, fig. 4.

1964 Chicoreus dujardini Tournouér, 1875 — Brébion,
p- 366.

2007  Chicoreus (Triplex) foliosus (Bellardi, 1873,
Bonelli ms.) — Landau et al., p. 15, pl. 3, fig. 7
(cum syn.).

2011  Chicoreus (Triplex) foliosus (Bellardi, 1872 [sic])
— Merle et al., p. 105, pl. 52, figs 4-7 (cum syn.).

2013 Chicoreus (Triplex) foliosus (Bonelli in Bellardi,
1873) — Goret et al., p. 8, pl. 2, figs 3, 4.

Material and dimensions — Maximum height 48.6 mm,
width 28.5 mm (incomplete). St-Clément-de-la-Place:
RGM.1348168 (1 juvenile), LC (2). Sceaux-d’Anjou:
RGM.1348102 (1 incomplete), RGM.1348106 (1 juve-
nile), RGM.1348112 (1), RGM.1348143 (4 incomplete),
RGM.1348147 (3 fragments), RGM.719016 (3 sub-
adult + 10 juveniles), RGM.718080 (4 juveniles). Re-
nauleau: NHMW 2016/0103/1657-1659 (3), NHMW
2016/0103/1660 (14 juveniles and fragments), LC (10 + 5
fragments), FVD (7 + 5 juveniles).

Discussion — This species was fully discussed by Landau
et al. (2007, p. 15). In the Assemblage I deposits only ju-
venile specimens are well preserved. Larger specimens
reaching at least 75 mm in height occur in the Renauleau
deposits, but they are always represented by fragments or
strongly worn specimens, suggesting transport. The proto-
conch is multispiral (Pl 2, fig. 3), as reported by Lozouet et

Plate 2. Chicoreus (Triplex) foliosus (Bellardi, 1873); 1. NHMW 2016/0103/1657, height 29.2 mm, width 14.4 mm; 2. NHMW
2016/0103/1658, height 48.6 mm, width 28.5 mm; 3. NHMW 2016/0103/1659 (juvenile), detail of protoconch. Renauleau, Maine-

et-Loire, NW France, Tortonian, upper Miocene.



al. (2001, p. 54), suggesting planktotrophic development.
Brébion (1964, p. 367) recorded this species from the As-
semblage I locality of Sceaux-d’Anjou, to which we add
St-Clément-de-la-Place and Renauleau.

Distribution — Lower Miocene: Atlantic, Aquitaine Ba-
sin, France (Cossmann & Peyrot, 1924, Lozouet ef al.,
2001; Merle et al., 2011). Middle Miocene: Atlantic, Loire
Basin, France (Tournouér, 1875; Glibert, 1952; Merle et
al., 2011). Upper Miocene: Atlantic (Tortonian): north-
western France (Brébion, 1964). Lower Pliocene: west-
ern Mediterranean, Roussillon Basin, France (Goret et
al., 2013). Upper Pliocene: western Mediterranean, Es-
tepona Basin, Spain (Landau et al., 2007); central Medi-
terranean, Tunisia (Fekih, 1975); central Mediterranean,
Italy (Bellardi, 1873; Cavallo & Repetto, 1992; Merle et
al., 2011).

Genus Hexaplex Perry, 1811
Type species (by subsequent designation, Iredale, 1915) —
Hexaplex foliacea Perry, 1811 [junior synonym of Hexa-

plex cichoreum (Gmelin, 1791)], present-day, Philippines.

1811  Hexaplex Perry, sgn. M7.

Subgenus Trunculariopsis Cossmann, 1921
Type species (by typification of replaced name) — Murex

trunculus Linnaeus, 1758, present-day, Mediterranean.

Nom. nov. pro Truncularia Monterosato, 1917, non Wieg-
mann & Rithe, 1832.

1921 Trunculariopsis Cossmann, p. 79.

For generic synonymy see Ceulemans et al. (2016, p. 36).

Note — Species within the subgenus Hexaplex (Truncu-
lariopsis) Cossmann, 1921 are solid, large shelled muri-
cids. Their identification in Assemblage I is hindered by
their scarcity and the lack of well-preserved adult speci-
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mens. We recognise three groups within Assemblage I;
the arietinus/conglobatus group, for which large shelled
specimens are preserved, albeit usually incomplete or
abraded, the cf. bourgeoisi/turonensis group represent-
ed only by juveniles with a multispiral protoconch, and
the ledoni/ cf. ledoni group, also only represented by
juveniles, with paucispiral or lecithotrophic-type pro-
toconchs. Identifications made herein based on juvenile
material are all provisional.

Hexaplex (Trunculariopsis) arietinus (Millet, 1865)
Plate 3, figs 1-2

1854 Murex Arietinus Millet, p. 163 (nomen nudum).
*1865  Murex arietinus Millet, p. 593.
2011  Hexaplex (Trunculariopsis) arietinus (Millet,
1866 [sic]) — Merle et al., p. 88, 322, pl. 39, fig. 4.

Material and dimensions — Maximum height 54.5 mm,
width 46.1 mm (incomplete). Sceaux-d’Anjou: RGM.
1348172 (5 incomplete adults), RGM.1348364 (1 frag-
ment), RGM.1348770 (1 fragment), FVD (1 adult). Re-
nauleau: NHMW 2016/0103/1485 (3), LC (?1), FVD (4).

Type material — Syntypes: Thorigné, Sceaux-d’Anjou,
not located (fide Merle et al., 2011, p. 322).

Original description — ‘Murex arietinus, Millet. Coq. de
moyenne taille comme fusiforme, composée de 8 tours
de spires: tous couverts par de grosses cotes verticales,
arrondies et croisées par un grand nombre de stries
d’inégale grosseur et tellement rapprochées, qu’'elles
semblent se toucher. Les derniers tours en outre pré-
sentent des cotes plus ou moins épineuses et dont la
plus rapprochée de ['ouverture se termine en une corne
arquée. L'ouverture qui est ovale, marquée d’un léger
sinus au sommet et d’un certain nombre de stries sur
la partie interne du bord droit, se termine par un canal
ouvert, droit et arqué en dessus. Une fente ombilicale se
montre dans la direction que suit le canal. Longueur:
34-36 millimetres, diametre: 20-22 millimetres. Sc., Th.
(Millet, 1865, p. 593)’

Plate 3. Hexaplex (Trunculariopsis) arietinus (Millet, 1865); 1. MNHN.F.J09268 (Bardin coll.), height 34.5 mm (photo C. Lemza-
ouda); 2. LC coll., height 54.5 mm, width 46.1 mm. Renauleau, Maine-et-Loire, NW France, Tortonian, upper Miocene.
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Discussion — Millet first introduced Murex arietinus (no-
men nudum) with the comment ‘Cette espéce n’est peut-
étre qu'une variété de la suivante (1854, p. 163)’ referring
to Murex subconglobatus (nomen nudum). The name was
later validated with the following description: ‘Murex
subconglobatus, Millet. Coq. grande, trapue, épaisse;
composée de 9 a 10 tours de spire marqués de grosses
cotes verruqueuses, terminées chacune par une corne
légerement arquée, dont I’ épaisseur et la longueur aug-
mentent avec [’dge. Le dernier tour, en outre, porte un
grand nombre de stries transversales de diverses gros-
seurs, ou elles forment comme de petits sillons peu pro-
fonds. Vers leur base l'on remarque que les cotes ont
deévié de la verticale, qu'elles sont aplaties, terminées en
pointe, légérement relevées en arc et réunies ensemble
pour former ce large et épais empdtement qui a précédé
ce vaste et profond ombilic dont il porte les traces (1).
L'ouverture qui est comme orbiculaire, présente sur le
bord droit: 1° un sinus au sommet de celui-ci; 2° un si-
nus a ['entrée du canal de la derniére corne; 3° enfin,
sur la partie interne de ce méme bord, un grand nombre
de stries élevées. Cette ouverture est terminée par un
canal court, arqué et remonant. Cette grande coquille
parvient a plus de 8 centimeétres de longueur et 6 cen-
timetres de diametre. Sc., Th., Genneteil (Millet, 1865,
p. 593)".

Brébion (1964, p. 364), like Millet, recognised the pres-
ence of two similar species in the Assemblage I deposits;
H. (T) arietinus and H. (T)) trunculus conglobatus (Mi-
chelotti, 1841), although he also commented that one may
be a form of the other. In his discussion H. (T)) arietinus
differed in having only five axial ribs, whereas H. (7))
trunculus conglobatus in the French upper Miocene had
seven. Brébion noted that the ‘Redonian’ specimens of H.
(T) trunculus conglobatus had fewer ribs than seen in the
Italian Pliocene populations which have 8-10 ribs and at-
tributed this reduced rib count to the smaller shell size of
the ‘Redonian’ specimens. However, even in the Pliocene
the number of ribs varies slightly, Landau et al. (2007,
p. 14) described 7-8 ribs for the lower Piacenzian Upper
Pliocene specimens from the Estepona Basin, southern
Spain. Merle et al. (2011, p. 88) in his list of European
fossil Hexaplex (Trunculariopsis) species suggested that
M. subconglobatus might be a synonym of M. arietinus,
without further comment.

It is difficult to form any firm conclusions, as the number
of complete specimens available from the Assemblage I
deposits is small and most are juvenile or subadult worn
or incomplete specimens. In our opinion, H. (T)) truncu-
lus conglobatus occurs in the Assemblage I fauna (see
below; Pl. 4, fig. 1) characterised by its very solid squat
shell, strong rounded ribs forming spines at the periphery
and broad umbilicus formed by the flaired abapical end
of the axial ribs. The Assemblage I specimens have 6-7
axial ribs, fewer that the number seen in other popula-
tions, as mentioned by previous authors. A second form
may be distinguished (Pl. 3, figs 1-2) which has 5-6 axial
ribs in which only the last two ribs are raised and form
significant spines at the shoulder and the umbilicus is
much narrower than in H. (T)) trunculus conglobatus. It is

difficult to evaluate if these differences are due to ontog-
eny, but the larger specimen illustrated here (P1. 3, fig. 2)
is roughly equal in size to to the adult specimens of H. (T’)
trunculus conglobatus illustrated by Brébion (1964, pl.
8, figs 26, 27). As we have seen repeatedly when dealing
with the Assemblage I fauna, the specimens present tend
to be small, and it is possible also that H. (T)) arietinus is a
nanic form of H. (T)) trunculus conglobatus. However, as
we recognise both forms in Assemblage I, we provision-
ally consider this second form distinct and to represent
H. (T) arietinus.

Millet (1854, p. 163; 1865, p. 594) described this species
from the Assemblage I localities of Thorigné and Sceaux-
d’Anjou. Brébion (1964, p. 366) added St-Clément-de-la-
Place and we add Renauleau.

Distribution — Upper Miocene: Atlantic (Tortonian):
northwestern France (Millet, 1854, 1865; Merle et al.,
2011).

Hexaplex (Trunculariopsis) trunculus conglobatus
(Michelotti, 1841)
Plate 4, fig. 1

*1841  Murex conglobatus Michelotti, p. 16, pl. 4, fig. 7.

1854  Murex Subconglobatus Millet, p. 163 (nomen nu-
dum).

1865  Murex subconglobatus Millet — Millet, p. 592.
1964  Hexaplex (Muricanthus) conglobatus Michelotti,
1841 — Brébion, p. 364, pl. 8, figs 26, 27.

2007  Hexaplex (Trunculariopsis) trunculus congloba-
tus (Michelotti, 1841) — Landau et al., p. 13, pl. 3,
figs 1, 2 (cum syn.).

2011  Hexaplex (Trunculariopsis) trunculus congloba-
tus (Michelotti, 1841) — Landau et al., p. 22, pl.
10, fig. 6 (cum syn.).

2011  Hexaplex (Trunculariopsis) trunculus congloba-
tus (Michelotti, 1841) — Merle et al., p. 88, pl. 40,
figs 2-4 (cum syn.).

2013 Hexaplex (Trunculariopsis) trunculus congloba-
tus (Michelotti, 1841) — Goret et al., p. 7, pl. 1,
figs 4, 5, pl. 2, fig. 1.

Material and dimensions — Height 75.6 mm, width 51.7
mm (incomplete). Sceaux-d’Anjou: RGM.1348173 (1
large incomplete adult), FVD (1 fragment). Renauleau:
NHMW 2016/0103/1656 (1), FVD (1 incomplete), LC (1
fragment).

Discussion — The relationship between the extant Hexa-
plex (Trunculariopsis) trunculus trunculus (Linnaeus,
1758) and the Miocene-Pliocene Hexaplex (Trunculari-
opsis) trunculus conglobatus (Michelotti, 1841) was fully
discussed by Landau et al. (2007, p. 14). The fossil sub-
species tends to be more solid, flatter spired, more glo-
bose, with longer spines developed at the shoulder. Like
most of the larger shelled species from the Assemblage
I deposits specimens are either incomplete or strongly
abraded, suggesting transport. Large fragments from Re-
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Plate 4. Hexaplex (Trunculariopsis) trunculus conglobatus (Michelotti, 1841); 1. RGM.1348173, height 75.6 mm, width 51.7 mm. La
Presseliere, Sceaux-d’Anjou, Maine-et-Loire, NW France, Tortonian, upper Miocene.

nauleau suggest a large adult size and solid shell, similar
to specimens found in other European Neogene locali-
ties. For further discussion see above under H. (T)) arieti-
nus (Millet, 1865).

Millet (1854, p. 163, 1865, p. 592) recorded this species
in Assemblage I localities (Sceaux-d’Anjou, Thorigné),
to which Brébion (1964, p. 365) added Contigné, and we
add Renauleau.

Distribution — Upper Miocene: Atlantic (Tortonian):
northwestern France (Millet, 1854, 1865; Brébion, 1964),
Cacela, Portugal (Pereira da Costa, 1867); central Medi-
terranean, Po Basin, Italy (Montanaro, 1935). Lower
Pliocene: Atlantic, Guadalquivir Basin, Spain (Gonzalez-
Delgado, 1989; Landau et al., 2011); western Mediter-
ranean, Roussillon, France (Fontannes, 1879; Merle
et al., 2011; Goret et al., 2013); central Mediterranean,
Italy (Chirli, 1988, 2000; Merle ef al., 2011), Tunisia (St-
chepinsky, 1938; Fekih, 1975; Merle et al., 2011). Upper
Pliocene: western Mediterranean, Estepona Basin, Spain
(Muiiiz-Solis & Guerra-Merchan, 1994; Landau et al.,
2007), central Mediterranean, Italy (Sacco, 1904; Rug-
gieri et al., 1959; Caretto, 1963; Palla, 1967, Annoscia,
1970; Malatesta, 1974; Caprotti, 1976; Cavallo & Repet-

to, 1992; Andreoli & Marsigli, 1992; Damarco, 1993).

Hexaplex (Trunculariopsis) cf. bourgeoisi (Tournouér,
1875)
Plate 5, fig. 1

1854  Murex Asper Millet, p. 163 (nomen nudum).
1865  Murex asper Millet, p. 593 (non Linnaeus, 1758).

cf. ¥1875  Murex (Chicoreus) bourgeoisi Tournouér, p. 156,
pl. 5, fig. 5.
cf. 1938  Murex (Favartia) bourgeoisi Tournouer [sic] —
Peyrot, p. 180.
cf. 1952 Murex (Hexaplex) bourgeoisi Tournouér, 1875 —

Glibert, p. 289, pl. 5, fig. 5.
1964  Hexaplex bourgeoisi Tournouér, 1875 — Brébion
(partim), p. 362 (part of Assemblage I specimens
only).
Hexaplex (?Trunculariopsis) bourgeoisi (Tour-
nouér, 1875) — Merle et al., p. 88, pl. 40, figs 5-6.

cf. 2011

Material and dimensions — Maximum height 13.0 mm,
width 7.0 mm. St-Clément-de-la-Place: NHMW 2016/
0103/0752 (1), LC (1). Sceaux-d’Anjou: RGM.1348136 (1).

Plate 5. 1. Hexaplex (Trunculariopsis) cf. bourgeoisi (Tournouér, 1875), NHMW 2016/0103/0752, height 13.0 mm, width 7.0 mm; lc,
detail of protoconch. Le Grand Chauvereau, St-Clément-de-la-Place, Maine-et-Loire, NW France, Tortonian, upper Miocene. 2.
Hexaplex (Trunculariopsis) turonensis (Dujardin, 1837), NHMW 2016/0103/1675, height 19.8 mm, width 12.2 mm, Renauleau,

Maine-et-Loire, NW France, Tortonian, upper Miocene.
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RGM.1348160 (3 juveniles), RGM.1348175 (3 subadults),
RGM.1348188 (2 juveniles), RGM.718077 (6 juveniles),
LC (?1), FVD (1). Renauleau: LC (7), FVD (2).

Discussion — This identification is based on the proto-
conch type; typically planktotrophic: tall dome-shaped,
multispiral, with a small nucleus characteristic of Hexa-
plex (Trunculariopsis) bourgeoisi (Tournouér, 1875)
(see Ceulemans et al., 2016, pl. 1, fig. 4). However, the
aperture is less rounded than usual for that species. The
teleoconch characters cannot reliably separate this spe-
cies from Hexaplex (Trunculariopsis) ledoni Ceulemans,
Van Dingenen, Merle & Landau, 2016, with which it co-
occurs in the Assemblage I fauna (see below).

Brébion (1964, p. 362) recorded Hexaplex bourgeoisi
from Assemblage I and III localities. However, each of
these records will have to be reassessed individually
and protoconch type assessed. We confirm the presence
of a species close to, if not conspecific with Hexaplex
(T)) bourgeoisi in the Assemblage I deposits of Sceaux-
d’Anjou and St-Clément-de-la-Place, and await adult ma-
terial to confirm the identification. The lower Pliocene
Assemblage I1I record does not represent this species, but
H. (T) ledoni.

Distribution — Upper Miocene: Atlantic (Tortonian):
northwestern France (Millet, 1854, 1865; Brébion, 1964).

Hexaplex (Trunculariopsis) turonensis (Dujardin, 1837)
Plate 5, fig. 2

*1837  Murex turonensis Dujardin, p. 295, pl. 19, fig. 27.

1875  Murex (Chicoreus? Phyllonotus?) turonensis var.
pontileviensis Tournouér, p. 159, pl. 5, fig. 6.

1924 Murex (Muricantha) turonensis Dujardin — Coss-
mann & Peyrot, p. 116, pl. 13, figs 42, 43, pl. 18,
fig. 11.

1938  Murex (Favartia) turonensis var. pontileviensis
Tournouer [sic] — Peyrot, p. 182, pl. 3, fig. 20.

1952 Murex (Muricantha) turonensis Dujardin, 1837 —
Glibert, p. 283, pl. 5, fig. 1.

1952 Murex (Muricantha) turonensis pontileviensis
Tournouér, 1875 — Glibert, p. 285, pl. 4, fig. 8.

2011  Hexaplex (Trunculariopsis) turonensis (Dujardin,
1837) — Merle et al., p. 88, pl. 37, figs 8-12.

Material and dimensions — Maximum height 19.8 mm,
width 12.2 mm. Renauleau: NHMW 2016/0103/1675 (1),
NHMW 2016/0103/1662 (7 juveniles), RGM.1348188 (1
juvenile), FVD (2).

Discussion — Hexaplex (Trunculariopsis) turonensis (Du-
jardin, 1837) has a typical planktotrophic-type multispi-
ral protoconch (Merle ef al. 2011, fig. 35D). In their adult
forms that species and H. (T)) bourgeoisi (Tournouér,
1875) are easily separated (see Merle et al., 2011, pls 37,
40). The material at hand from Assemblage I is all juve-
nile, but the specimen here illustrated, a subadult speci-
men (PL 5, fig. 2), differs from that here ascribed to H. (T)

cf. bourgeoisi (Pl. 5, fig. 1) in not having clearly distin-
guishable primary and secondary spiral cords, in lacking
developed primary spines (P1 to P6), and the aperture is
not rounded as it is in H. (T') bourgeoisi. Again, we await
adult material to confirm this determination.

Distribution — Middle Miocene: Atlantic (Langhian and
Serravallian), Aquitaine Basin (Cossmann & Peyrot,
1924; Merle et al., 2011), Loire Basin, France (Dujardin,
1837; Tournougér, 1875; Peyrot, 1938; Glibert, 1952; Merle
et al., 2011). Upper Miocene: Atlantic (Tortonian): north-
western France (this paper).

Hexaplex (Trunculariopsis) ledoni Ceulemans, Van
Dingenen, Merle & Landau, 2016
Plate 6, figs 1-3

1964  Hexaplex bourgeoisi Tournouér, 1875 — Brébion
(partim), p. 362 (Assemblage IIT specimens only)
(non Tournouér, 1875).

Hexaplex (Trunculariopsis) ledoni Ceulemans,
Van Dingenen, Merle & Landau, p. 36, text-fig. 1,
pl. 1, figs 1-3.

*2016

Material and dimensions — Maximum height 46.1 mm,
width 30.1 mm. St-Clément-de-la-Place: NHMW
2016/0103/0754 (1), NHMW 2016/0103/0755 (4), RGM.
1348167 (1 juvenile), RGM.1348855 (1 juvenile), LC
(3 + 10 juveniles), FVD (5). Sceaux-d’Anjou: NHMW
2016/0103/0756 (9), NHMW 2016/0103/1692 (1), RGM.
1348107 (3 juveniles), RGM.1348133 (1 juvenile), RGM.
1348154 (3), RGM.1348187 (4 juveniles), RGM.1348365
(2), RGM.1348768 (6), RGM.1348912 (2 juveniles), RGM.
1349032 (8 juveniles), LC (1), FVD (2). Renauleau:
NHMW 2016/0103/1676 (1), LC (1), FVD (2).

Discussion — Hexaplex (Trunculariopsis) ledoni Ceule-
mans, Van Dingenen, Merle & Landau, 2016 is charac-
terised by its medium-size for the genus, its paucispiral
protoconch consisting of two smooth whorls, its mod-
erately elevated spire, its teleoconch whorls with four
varices per whorl with one intervarical node, and the
sculpture on the last whorl; P1-P6 subequal, forming a
short spine on the apertural varix, secondary and ter-
tiary spiral sculpture present, aperture with six pairs of
denticles within, siphonal canal relatively long: ADP,
MP, ABP well-developed, forming small spines where
they cross the varices.

At first glance these shells resemble small specimens of
Hexaplex (Trunculariopsis) cf. bourgeoisi (Tournouér,
1875) with which it co-occurs. However, H. (T) cf. bour-
geoisi has a tall dome-shaped multispiral protoconch,
with a small nucleus (Pl. 5, fig. 1c), whereas H. (T) ledoni
has a paucispiral protoconch, with a large, bulbous nucle-
us. The teleoconch is similar to that of smaller specimens
of H. (T)) bourgeoisi such as that illustrated by Merle et
al. (2011, pl. 40, fig. 6). Only one well preserved adult
specimen of H. (T) ledoni from Assemblage I is available
to us (PL. 6, fig.1). In this specimen the primary cords
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Plate 6. Hexaplex (Trunculariopsis) ledoni Ceulemans, Van Dingenen, Merle & Landau, 2016. 1. LC coll., 46.1 mm, width 30.1
mm; Renauleau. 2. NHMW 2016/0103/0754, height 10.4 mm, width 6.1 mm, 2c, detail of protoconch. Le Grand Chauvereau,
St-Clément-de-la-Place. 3. NHMW 2016/0103/1692, height 16.1 mm, width 10.1 mm. La Presseli¢re, Sceaux-d’Anjou, Maine-

et-Loire, NW France, Tortonian, upper Miocene.

are strongly foliose at the aperture, forming adapically
recurved open spines. The rest of the teleoconch features:
height of spire, sculpture, aperture, do not distinguish it
from H. (T)) bourgeoisi. Fortunately, the protoconch is
preserved in this specimen showing it to be H. (T)) ledoni.
Millet (1854, p. 163) erected the name Murex asper (no-
men nudum), later made available by a description in
Millet (1865, p. 593). This referred to the Hexaplex-like
muricid from the ‘Redonian’. Unfortunately this name is
invalid as it is a junior primary homonym of M. asper
Linnaeus, 1758. Millet’s taxon was based on material
from Assemblage I localities of Sceaux d’Anjou, Tho-
rigné and Renauleau. This description could have applied
to either H. (T') bourgeoisi or H. (T)) ledoni.

Brébion (1964, p. 362) recorded Hexaplex bourgeoisi
from Assemblage I and III localities. However, each of
these records will have to be reassessed individually and
protoconch type assessed. We confirm the presence of
H. (T) ledoni in the Assemblage I deposits of St-Clé-
ment-de-la-Place, Sceaux-d’Anjou and Renauleau, and
the lower Pliocene Assemblage 111 deposit of Le Pigeon
Blanc.

Distribution — Upper Miocene: Atlantic (Tortonian):
northwestern France (Millet, 1854, 1865; Brébion, 1964).
Lower Pliocene: Atlantic, NW France (Brébion, 1964;
Ceulemans ef al., 2016).

Hexaplex (Trunculariopsis) cf. ledoni Ceulemans, Van
Dingenen, Merle & Landau, 2016
Plate 7, fig. 1

Material and dimensions — Height 7.3 mm, width 3.9
mm. St-Clément-de-la-Place: NHMW 2016/0103/0756
(1), LC (1 + 4 juveniles). Sceaux-d’Anjou: RGM.1349033
(10 juveniles).

Discussion — A form with the same type of teleoconch
as Hexaplex (Trunculariopsis) bourgeoisi (Tournouér,
1875) and H. (T)) ledoni Ceulemans, Van Dingenen, Mer-
le & Landau, 2016 occurs in the Assemblage I fauna that
differs in having a multispiral protoconch with rounded
whorls suggestive of lecithotrophic development rather
than planktotrophic, as in H. (T)) bourgeoisi. It is pos-
sible that some specimens of H. (T)) ledoni were direct

Plate 7. Hexaplex (Trunculariopsis) cf. ledoni Ceulemans, Van
Dingenen, Merle & Landau, 2016; 1. NHMW 2016/0103/
0756, height 7.3 mm, width 3.9 mm, lc, detail of protoconch.
Le Grand Chauvereau, St-Clément-de-la-Place, Maine-et-
Loire, NW France, Tortonian, upper Miocene.
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developers (those with paucispiral protoconch of under
two whorls), whereas others had a short planktotrophic
stage, resulting in a protoconch with more whorls. This
is supported by the presence in Assemblage I of speci-
mens with a number of protoconch whorls intermediate
between the less than two whorls, typical for H. (T) le-
doni and that seen in the specimen illustrated here (PI.
7, fig. Ic). It is also possible that we are dealing with a
juvenile of yet another Hexaplex (Trunculariopsis) spe-
cies. Recent work on larger Mediterranean cerithiids that
can hardly be separated based on teleoconch characters
showed that they could be separated by their paucispi-
ral or multispiral planktotrophic or lecithotrophic proto-
conchs (Garilli et al., 2017)

We (BL) prefer to consider this a variant of H. (T.) ledoni
and refrain from formally describing this species based
on such immature material.

Distribution — Upper Miocene: Atlantic (Tortonian):
northwestern France (this paper).

Hexaplex (Trunculariopsis) tapparonii (Bellardi, 1873)
Plate 8, figs 1-3

*1873  Murex Tapparonii Bellardi, p. 93, pl. 7, fig. 3.

1893  Murex Aquitanicus Grateloup — Almera & Bofill,
p. 170, pl. 5, figs 22-23 [non Chicoreus (Triplex)
aquitanicus (Grateloup, 1833).

1974  Trunculariopsis tapparonii (Bellardi, 1873) — Ma-
latesta, p. 283, pl. 23, fig. 2.

1981  Murex tapparonii Bellardi, 1872 [sic] — Ferrero
Mortara et al., p. 36, pl. 2, fig. 8.

1985  Trunculariopsis tapparonii (Bellardi, 1872 [sic]) —
Inzani & Bertarelli, p. 27, pl. 2, fig. 9.

1992  Hexaplex tapparonii (Bellardi, 1872 [sic]) — Ca-
vallo & Repetto, p. 88, fig. 189.

2000  Hexaplex tapparonii (Bellardi, 1872 [sic]) — Chir-
li, p. 14, pl. 7, figs 1-4.

2011  Hexaplex (Trunculariopsis) tapparonii (Bellardi,
1872 [sic]) — Merle et al., p. 88, pl. 39, fig. 3.

2013 Hexaplex (Trunculariopsis) tapparonii (Bellardi,
1873) — Goret et al., p. 6, pl. 1, fig. 3.

Material and dimensions — Maximum height 52.8 mm,
width 39.2 mm. Sceaux-d’Anjou: NHMW 2016/0103/1733
(2 juveniles). Renauleau: NHMW 2016/0103/1488-89 (1
incomplete adult + 1 subadult), LC (1 + 1 fragment).

Discussion — Hexaplex (Trunculariopsis) tapparonii
(Bellardi, 1873) is easily separated from its congeners,
characterised by its solid, squat, biconic shell shape,
its small aperture and secondary spiral sculpture that
is almost equal in strength to the primary cords. The
six or seven axial ribs are low and broad, almost equal
in width to their interspaces and produce short uptured
spines at the sharp shoulder that delimits the concave
subsutural ramp. The siphonal fasciole is broad, with
the ribs strengthened and extending to the umbilical
chink.

In the Assemblage I deposits we record this species from
Sceaux-d’Anjou and Renauleau. This is the first pub-
lished record for the species in the Miocene, although we
(DM) have also found it in the upper Miocene Tortonian
of Crete.

Distribution — Upper Miocene: Atlantic (Tortonian):
northwestern France (this paper); proto-Mediterranean,
Crete (DM personal data). Lower Pliocene: western
Mediterranean, northeastern Spain (Almera & Bofill,
1893), Roussillon, France (Goret et al., 2013); central
Mediterranean, Italy (Chirli, 2000). Upper Pliocene:
central Mediterranean, Italy (Bellardi, 1873; Malatesta,
1974; Ferrero Mortara et al., 1981; Inzani & Bertarelli,
1985; Cavallo & Repetto, 1992; Merle et al., 2011).

Plate 8. Hexaplex (Trunculariopsis) tapparonii (Bellardi, 1873); 1. NHMW 2016/0103/1488, height 52.8 mm, width 39.2 mm. 2.
NHMW 2016/0103/1489, height 29.8 mm, width 19.3 mm. 3. LC coll., height 49.1 mm, width 32.1 mm. Renauleau, Maine-et-

Loire, NW France, Tortonian, upper Miocene.



Incertae sedis in the subfamily Muricinae
Genus Purpurellus Jousseaume, 1880

Type species (by original designation) — Murex gambien-
sis Reeve, 1845, present-day, West Africa.

1880  Purpurellus Jousseaume, p. 335.

Note — Purpurellus is morphologically close to to genus
Timbellus (see Merle et al. 2011). In the phylogenetic tree
of Barco et al. (2012, p. 600, 602), Timbellus does not be-
long to the clade of the Muricinae. It forms a clade having
strangely Vitularia as sister group. Thus, its place in the
subfamily Muricinae is doubtful or to be rejected.

Purpurellus cyclopterus (Millet, 1865)
Plate 9, figs 1-3

1854  Murex cyclopterus Millet, p. 162 (nomen nudum).
*1865  Murex cyclopterus Millet, p. 592.

1866  Murex Veranyi Paulucci, p. 64, pl. 2, fig. 1, pl. 3,
fig. 1.

1875  Murex (Pterynotus) cyclopterus Millet — Tourn-
ouér, p. 147, pl. 5, fig. 2.

1964 Pterynotus (Purpurellus) cyclopterus Millet, 1854
[sic] — Brébion, p. 370.

1995  Pterynotus (Purpurellus) cyclopterus (Millet,
1866) — Batuk, p. 216, pl. 22, figs 9-11.

2000  Pterynotus veranyi (Paolucci [sic], 1866) — Chirli,
p- 18, pl. 9, figs 4-10.

2006  Pterynotus (Purpurellus) cyclopterus (Millet,
1866) — Batuk, p. 207, pl. 11, fig. 5.

2007  Purpurellus veranyi (Paulucci, 1866) — Landau et
al., p. 18, text-fig. 4, pl. 4, figs 3-5, pl. 5, figs 1-5
(cum syn).

2011 Purpurellus veranyi (Paulucci, 1866) — Merle et
al.,p. 142, pl. 118, figs 3-9.

2013 Purpurellus veranyi (Paulucci, 1866) — Goret et
al.,p. 10, pl. 2, fig. 6.

2016 Purpurellus cyclopterus (Millet, 1865) — Landau
etal., p.224,pl. 1, fig. 3 (cum syn).
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2017 Purpurellus cyclopterus (Millet, 1865) — Vician et
al., p. 268, pl. 2, figs 3,4.

Material and dimensions — Maximum height 23.1 mm,
width 12.6 mm. St-Clément-de-la-Place: NHMW
2016/0103/0750 (5 juveniles), LC (4 + 7 juveniles), FVD
(7 juveniles). Sceaux-d’Anjou: NHMW 2016/0103/0746-
0748 (3), NHMW 2016/0103/0749 (6), RGM.1348089
(20), RGM.1348118 (2 + 9 fragments), RGM.1348122 (2
+ 5 juveniles), RGM.1348176 (3 adult fragment + 7 ju-
veniles), RGM.1348189 (2 juveniles), RGM.1348943 (1
juvenile), RGM.718078 (4 adults + 31 juveniles), LC (3),
FVD (6). Renauleau: NHMW 2016/0103/1410 (5), LC
(10), FVD (8).

Discussion — As discussed by Landau et al. (2016, p.
224), the correct date for Millet’s ‘Indicateur du Maine-
et-Loire ou indications par commune de ce que chacune
d’elles renferme. Tome 2. Angers’ is 1865. The 1866 refer-
ence is a reprint of the 1865 palaeontology section. There-
fore, Murex cyclopterus Millet, 1865 must take priority
over the more often used name Murex veranyi Paulucci,
1866. We cannot apply Article 23.9.1.2 (ICZN 1999) to
consider Millet’s name a nomen oblitum, as Tournouér
(1875), Cossmann & Peyrot (1924) and Batuk (1995) all
used Millet’s name as the valid name of a taxon.
Purpurellus cyclopterus (Millet, 1865) is remarkably
long lived and widely distributed, but uncommon wher-
ever it is found. For further discussion see Landau et al.
(2007, p. 19).

In the French upper Miocene deposits Millet (1854, p.
162) and Brébion (1964, p. 370) recorded P. cyclopterus
from the Assemblage I deposits of Thorigné and Sceaux-
d’Anjou, to which we add St-Clément-de-la-Place and
Renauleau.

Distribution — Lower Miocene: Atlantic, Aquitaine Ba-
sin, France (Landau ef al., 2007; Merle et al., 2011). Mid-
dle Miocene: Atlantic (Langhian), Loire Basin (Tourn-
ouér, 1875; Glibert, 1952; Merle et al., 2011), Aquitaine
Basin, France (Cossmann & Peyrot, 1924); Proto-Medi-
terranean (Langhian and Serravallian), Italy (Bellardi,
1873), Karaman Basin, Turkey (Landau ef al., 2016); Pa-

Plate 9. Purpurellus cyclopterus (Millet, 1865); 1. NHMW 2016/0103/0746, height 23.1 mm, width 12.6 mm; 2. NHMW
2016/0103/0747, height 19.4 mm, width 10.6 mm; 3. NHMW 2016/0103/0748 (juvenile), detail of protoconch. La Presselicre,
Sceaux-d’Anjou, Maine-et-Loire, NW France, Tortonian, upper Miocene.
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ratethys, Hungary (Vician et al., 2017), Poland (Batuk,
1995), Romania (NHMW). Upper Miocene: Atlantic
(Tortonian), north western France (Millet, 1865; Tour-
nouér, 1875; Brébion, 1964; Merle et al., 2011), Cacela,
Portugal (Pereira da Costa, 1867); Proto-Mediterranean:
Italy (Bellardi, 1873; Sacco, 1904; Montanaro, 1935).
Lower Pliocene: western Mediterranean, France (Goret
et al., 2013; central Mediterranean (Chirli, 2000). Up-
per Pliocene: western Mediterranean, Estepona Basin
(Muniz-Solis & Guerra-Merchan, 1994); central Medi-
terranean, Italy (Ruggieri et al., 1959; Malatesta, 1974;
Cavallo & Repetto, 1992; Andreoli & Marsigli, 1992).

Genus Paziella Jousseaume, 1880

Type species (by original designation) — Murex pazi
Crosse, 1869, present-day, Caribbean.

1880  Paziella Jousseaume, p. 335.

Note — Paziella is morphologically close to the genus Poi-
rieria (see Merle et al. 2011, inter alii). In the phyloge-
netic tree of Barco et al. (2015), Poirieria does not belong
to the clade of the Muricinae. It belongs to the clade of
the Pagodulinae having the Haustrinae as sister group.
Thus, as already stated by Merle ez al. (2011), the place of
Paziella is doubtful or to be rejected in Muricinae.

Subgenus Flexopteron Shuto, 1969

Type species (by original designation) — Flexopteron
philippinensis Shuto, 1969, upper Miocene, Philippines.

1969  Flexopteron Shuto, p. 111.

Note — 1t is with interest that we describe the presence
of two quite different Paziella (Flexopteron) Shuto, 1969
species in the northwestern French upper Miocene As-
semblage I fauna. Merle et al. (2011, p. 170) reviewed all
known fossil species and recognised only two species
in the European Miocene, both middle Miocene. This is

therefore the last known record of this thermophile genus
in Europe, which today is not represented in the Atlantic.

Paziella (Flexopteron) gallica nov. sp.
Plate 10, fig. 1; Plate 11, figs 1-3

Type material — Holotype MNHN.F.A66717, height 8.7
mm, width 4.7 mm; paratype 1| NHMW 2016/0103/0777,
length 7.7 mm, width 4.3 mm; paratype 2 NHMW
2016/0103/0778, height 6.8 mm, width 3.8 mm; paratype
3 NHMW 2016/0103/0779, juvenile; paratype 4 NHMW
2016/0103/1666, length 6.8 mm, width 4.0 mm, St-Clé-
ment-de-la-Place. Paratype 5 RGM.1349108, height 7.4
mm, width 4.2 mm, Paratype 6 RGM.1349109, height 7.2
mm, width 4.6 mm, Sceaux-d’Anjou.

Other material — Maximum height 8.7 mm, width 4.7
mm. St-Clément-de-la-Place: NHMW 2016/0103/0780
(8), LC (16), FVD (12). Sceaux-d’Anjou: NHMW 2016/
0103/0782 (9), RGM.734971 (44), RGM.134813852 (3),
RGM.1348161 (5), RGM.1348253 (2), RGM.1348795 (9),
RGM.1348907 (10), RGM.1352594 (2), LC (6), FVD (4).

Etymology — Named after the Roman province of Gaul,
Latin: Gallia, a region of Western Europe encompassing
present day France. Paziella gender feminine.

Locus typicus — Le Grand Chauvereau, St-Clément-de-
la-Place, Maine-et-Loire, NW France.

Stratum typicum — Tortonian, upper Miocene.

Diagnosis — Flexopteron species of small size, broadly
fusiform with scalate spire, low paucispiral protoconch
of 1.5 whorls, last whorl inflated mid-whorl, P1 slightly
stronger, P2-P6 subequal, sl developed on last half whorl,
ADP and MP developed on moderate length siphonal ca-
nal, outer lip thickened, bearing D1-D4 well-developed,
D5 weak at inner edge, smooth columella.

Description — Shell small, broadly fusiform, with mod-
erate height scalate spire. Protoconch low paucispiral,

Plate 10. 1. Paziella (Flexopteron) gallica nov. sp., holotype MNHN.F.A66717, height 8.7 mm, width 4.7 mm; 2. Paziella (Flexop-
teron) gracilenta nov. sp., holotype MNHN.F.A66718, height 5.8 mm, width 2.6 mm. Le Grand Chauvereau, St-Clément-de-la-

Place, Maine-et-Loire, NW France, Tortonian, upper Miocene.
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Plate 11. Paziella (Flexopteron) gallica nov. sp.; 1. Holotype MNHN.F.A66717, height 8.7 mm, width 4.7 mm; 2. Paratype 2
NHMW 2016/0103/0778, height 6.8 mm, width 3.8 mm; 3. Paratype 3 NHMW 2016/0103/0779 (juvenile), detail of protoconch.
Le Grand Chauvereau, St-Clément-de-la-Place, Maine-et-Loire, NW France, Tortonian, upper Miocene.

composed of 1.5 smooth whorls, with large nucleus, first
whorl slightly oblique, coiled at about about 30° to main
shell axis. Junction with teleoconch abrupt, marked by
scar. Teleoconch of 4-5 angular whorls with shallow
broad subsutural platform, sharply angled at shoulder,
weakly convex to almost straight-sided below to suture.
Suture mainly obscured by axial lamellae. Axial sculp-
ture consisting of ten sharp lamellae, somewhat fimbri-
ated at their intersections with spiral cords. Spiral sculp-
ture; P1-P3 developed on spire whorls, with P3 placed
immdiately above suture. Last whorl inflated mid-whorl,
strongly constricted at base; P1 slightly stronger, P2-P6
subequal, sl developed on last half whorl. Siphonal ca-
nal ADP, MP developed. Aperture ovate; anal canal not
developed; siphonal canal moderate length, straight, nar-
row, open, bent slightly abaxially. Outer lip thickened,
outer edge scalloped by spiral sculpture, internally flat-
tened, concave, bearing D1-D4 well-developed, D5 weak
at inner edge. Columella broadly excavated, smooth. Col-
umellar callus thickened, sharp edged, hardly expanded,
forming narrow callus rim.

Discussion — Merle et al. (2011) recognised distinct spe-
cies groups within the sugenus Flexopteron based on
shell characters. Paziella (Flexopteron) gallica nov. sp.
does not fit exactly into any of the groups (2011, table
6). Secondary spiral sculpture is much reduced, so that
only sl is developed on the last half whorl. In this char-
acter it fits best within Group 2 (of Merle et al., 2011),
which does not have any European Neogene members,
but it differs in having cords on the siphonal canal that are
absent in Group 2 species. The shape and sculpture are
superficially similar to species within Group 4 (of Merle
et al., 2011), but they differ in having well developed sec-
ondary spiral sculpture. The European Neogene species
known until now belong within Group 8; P. (F) gonios-
toma (Partsch in Hornes, 1853) from the middle Miocene
Paratethys differs in being larger shelled, P1 forms a long
recurved spine at the shoulder, secondary sculpture s1-s3
are developed and the siphonal canal is smooth. Paziella
(Flexopteron) citima (Bellardi, 1873) from the lower-
middle Miocene Proto-Mediterranean of Italy is similar

to P. (F)) goniostoma, differing in being broader shelled
and developing less of a spire at the shoulder on P1.

Distribution — Upper Miocene (Tortonian): Atlantic, NW
France (this paper).

Paziella (Flexopteron) gracilenta nov. sp.
Plate 10, fig. 2; Plate 12, figs 1-4

Type material — Holotype MNHN.F.A66718, height
5.8 mm, width 2.6 mm; paratype 1 MNHN.F.A66719,
length 6.2 mm, width 2.8 mm; paratype 2 NHMW
2016/0103/0773, height 7.7 mm, width 3.4 mm; paratype
3 NHMW 2016/0103/0774, height 6.9 mm, width 2.9 mm;
paratype 4 NHMW 2016/0103/0775, juvenile; paratype 5
RGM.1348163, height 7.1 mm, width 3.1 mm; paratype
6 RGM.1348164, height 7.4 mm, width 3.4 mm, St-Clé-
ment-de-la-Place. Paratype 7 RGM.1349110, height 5.5
mm, width 2.0 mm, Paratype 8 RGM.1349111, height 5.4
mm, width 2.5 mm, Sceaux-d’Anjou.

Other material — Maximum height 7.7 mm, width 3.4
mm. St-Clément-de-la-Place: NHMW 2016/0103/0776
(42), LC (34), FVD (31). Sceaux-d’Anjou: NHMW 2016/
0103/0781 (11), RGM.718079 (50+), RGM.1348134 (9),
RGM. 1348908 (19), RGM.1352595 (15), LC (2), FVD (3).

Etymology — Latin ‘gracilentus, -a, -um’, meaning slen-
der. Paziella gender feminine.

Locus typicus — Le Grand Chauvereau, St-Clément-de-
la-Place, Maine-et-Loire, NW France.

Stratum typicum — Tortonian, upper Miocene.

Diagnosis — Flexopteron species of small size, slender fu-
siform with tall scalate spire, tall paucispiral protoconch
of 1.5 obtusely carinate whorls, last whorl slender, P1-P3
only, no secondary sculpture, ADP and MP developed on
moderatly long siphonal canal, outer lip thickened, bear-
ing weak D1-D4, smooth columella.
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Plate 12. Paziella (Flexopteron) gracilenta nov. sp.; 1. Holotype MNHN.F.A66718, height 5.8 mm, width 2.6 mm:; 2. Paratype 2
NHMW 2016/0103/0773, height 7.7 mm, width 3.4 mm; 3. Paratype 3 NHMW 2016/0103/0774, height 6.9 mm, width 2.9 mm;
4. Paratype 4 NHMW 2016/0103/0775 (juvenile), detail of protoconch. Le Grand Chauvereau, St-Clément-de-la-Place, Maine-
et-Loire, NW France, Tortonian, upper Miocene.

Description — Shell small, slender fusiform, with high
scalate spire. Protoconch tall paucispiral, composed of
1.5 smooth, elevated, somewhat uncoiled whorls sub-
obsoletely carinate and angled in upper quarter, with
large nucleus. Junction with teleoconch abrupt, marked
by scar. Teleoconch of four tall, angular whorls with
shallow, narrow subsutural platform, sharply angled at
shoulder, straight-sided below tapering into suture. Su-
ture mainly obscured by axial lamellae. Axial sculpture
consisting of ten sharp, elevated lamellae, somewhat
fimbriated at their intersections with spiral cords. Spiral
sculpture; P1-P2 developed on spire whorls. Last whorl
slender, moderately constricted at base; P1-P3 only, P2
slightly weaker, no secondary sculpture. Siphonal canal
ADP, MP developed. Aperture ovate; anal canal not de-
veloped; siphonal canal moderately long, straight, nar-
row, open, hardly bent abaxially. Outer lip thickened,
outer edge weakly scalloped by spiral sculpture, internal-
ly flattened, bearing weak D1-D3, weak D4 at inner edge.
Columella shallowly excavated, smooth. Columellar cal-
lus thickened, sharp edged, hardly expanded, forming
narrow callus rim.

Discussion — Paziella (Flexopteron) gracilenta nov. sp.
is a most unusual species, more slender than any of its
congeners and with the spiral sculpture much reduced,
so that only P1-P3 are developed on the last whorl and no
secondary spiral sculpture is present. Despite the reduced
nature of the primary spirals, the siphonal canal carries
a relatively prominent ADP and MP. The outer lip den-
ticles are also reduced, D1-D4 present only, of which D4
is weak in many specimens. Groups 1 and 2 (of Merle et
al., 2011) have the most reduced spiral sculpture, but in
these groups the reduction is in the secondary sculpture
and neither of these groups have spirals on the siphonal
canal. The closest species seems to be P. (F) septem-
costata (Rouault, 1850) from the lower Eocene Aquitaine
Basin of France. One of the specimens figured by Merle
et al. (2011, text-fig. 59, fig. D) also has only P1-P3 and
D1-D4 developed, but that species is less slender and has
no cords on the siphonal canal.

Distribution — Upper Miocene (Tortonian): Atlantic, NW
France (this paper).

Subfamily Aspellinae Keen, 1971

Note — The placement of Dermomurex Monterosato, 1890
in the subfamily Muricinae is doubtful, as molecular data
presented by Barco et al. (2010) showed the subfamily
to be polyphyletic. Merle et al. (2011) distinguished an
aspelloid group including Dermomurex and Aspella. Lat-
er, Bouchet ef al. (2017) and Houart (2018) attempted to
give a status to the Aspellinae, because Barco et al. 2010
individualised a clade including to Dermomurex species.
We agree with this position and find it better to place
these genera in this subfamily than in the Muricinae.

Genus Dermomurex Monterosato, 1890
Subgenus Dermomurex Monterosato, 1890

Type species (by typification of replaced name) — Murex
scalarinus Bivona, 1832 [=Murex scalaroides de Blain-
ville, 1829], present-day, Mediterranean. Nom. nov. pro
Poweria Monterosato, 1884, non Bonaparte, 1840 [Pis-
ces].

1890  Dermomurex Monterosato, p. 181.
For generic synonymy see Ceulemans et al. (2016, p. 38).
Dermomurex (Dermomurex) distinctus (de Cristofori &

Jan, 1832)
Plate 13, figs 1-3

*1832  Murex distinctus de Cristofori & Jan, p. 11.
1836  Murex distinctus Jan — Philippi, p. 209, pl. 11, fig.
32.
1853 Murex distinctus Jan — Hornes, p. 246, pl. 25, fig.
7.



1871 Murex distinctus Jan — d’Ancona, p. 25, pl. 2, fig.
4.

1885  Murex rutogus de Gregorio, p. 285 (nov. nom. pro.
Murex distinctus de Cristofori & Jan, 1832).

1904  Murex (Aspella) scalarioides [sic] Blainv. — Sac-
co, p. 20, pl. 5, figs 30, 31[non Dermomurex (s.s.)
scalaroides (de Blainville, 1829)].

1935  Aspella scalarioides [sic] var. distincta Jan — Mon-
tanaro, p. 52, pl. 4, fig. 1 [non Dermomurex (s.s.)
scalaroides (de Blainville, 1829)].

1952 Aspella scalarioides [sic] Blainville, 1826 — Gli-
bert, p. 295, pl. 6, fig. 7 [non Dermomurex (s.s.)
scalaroides (de Blainville, 1829)].

1959 Aspella (Aspella) scalarioides [sic] (Blainville)
— Ruggieri et al., p. 29, pl. 7, fig. 34 [non Der-
momurex (s.s.) scalarioides (de Blainville, 1829)].

1964 Aspella scalarioides [sic] Blainville, 1826 — Bré-
bion, p. 375 [non Dermomurex (s.s.) scalaroides
(de Blainville, 1829)].

1971  Murex distinctus De Cristofori & Jan, 1832 — Pin-
na, p. 431, p. 77, fig. 3.

1975  Dermomurex (Takia) distinctus (Cristofori & Jan)
— Vokes, p. 128, pl. 5, figs 5, 6.

1978  Murex distinctus De Cristofori & Jan, 1832 — Pin-
na & Spezia, p. 147, pl. 31, fig. 3.

2000  Dermomurex distinctus (Jan, 1832) — Chirli, p. 7,
figs 1-7.

2011 Dermomurex (s.s.) distinctus (Cristofori & Jan,
1832) — Merle et al., p. 215, pl. 166, figs 5-8.

2017  Dermomurex (s.s.) distinctus (Cristofori & Jan,
1832) — Vician et al. (?partim), p. 268, pl. 2, figs
7, 8 [? figs 5-6].

Material and dimensions — Maximum height 16.7
mm, width 8.5 mm. St-Clément-de-la-Place: NHMW
2016/0103/0721-0723 (3), NHMW 2016/0103/0724 (19),
RGM.1348239352 (3), RGM.1349221 (1), LC (19 + 28
juveniles), FVD (15). Sceaux-d’Anjou: NHMW 2016/
0103/1707 (3), RGM.1348091 (1), RGM.1348096 (1),
RGM.1348120 (1), RGM.1348150 (4), RGM.1348185 (2
juveniles), RGM.1348196 (1), RGM.718085 (37), LC (2),
FVD (1). Renauleau: NHMW 2016/0103/1411 (16), LC
(17), FVD (28).
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Discussion — Landau et al. (2007, p. 22) argued that Mu-
rex distinctus de Cristofori & Jan, 1832, which had been
considered a synonym of M. scalaroides de Blainville,
1829 by Houart (2001) amongst others, was indeed a dif-
ferent species, and that M. distinctus should be placed in
the subgenus Takia Kuroda, 1953, whereas M. scalaroi-
des belonged in Dermomurex (s.s.) Monterosato, 1890.
This was based on Vokes’ (1975) distinction between the
two genera: Takia differing from Dermomurex (s.s.) in
having a lower spire, a moderately long siphonal canal,
and in having six varices on the last teleoconch whorl. In
comparison, Dermomurex (s.s.) has a high spire, a short
siphonal canal, and three to six varices on the last whorl.
This is illustrated by Vokes (1975, pl. 5, figs 5 & 8).
Merle et al. (2011) discussed in depth the differences be-
tween the various subgenera of Dermomurex and revised
Vokes’ generic concepts. They considered M. distinctus
should also be placed in Dermomurex (s.s.) rather than
Takia, and indeed all the species included in 7akia by
these authors have a far longer and more slender siphonal
canal than M. distinctus. We therefore accept this place-
ment. Despite being consubgeneric, the two are different
species and apart from the differences in the number of
axial varices, D. (s.s.) distinctus has stronger spiral cords,
giving the sculpture a widely reticulated aspect and the
last whorl is more inflated and more strongly constricted
at the base, whereas the last whorl in D. (s.s.) scalaroides
is more fusiform (see Merle et al., 2011, pl. 166).
Recently Vician et al. (2017) recorded this species from
the Paratethian middle Miocene of Hungary. One of the
specimens is undoubtedly D. (s.s.) distinctus (2017, pl. 2,
figs. 7, 8). The other (2017, pl. 2, figs. 5, 6) looks trivari-
cate. It could be a teratological specimen of that species, or
possibly Demomurex (Trialatella) jani (Doderlein, 1862).
Members of the genus Trialatella Berry, 1964 differ in
having only three varices per whorl on the last whorl as
opposed to six and the spiral sculpture on the last whorl
is weaker. A further middle Miocene consubgener D. (7))
kilikiensis Landau, Harzhauser, Islamoglu & Silva, 2013
was described from the eastern Proto-Mediterranean of
Turkey. It differs from D. (T’) jani in having a protoconch
composed of 2.5 as opposed to 1.5 whorls and has a more
solid, squatter teleoconch, the intervarical ribs are more

Plate 13. Dermomurex (s.s.) distinctus (de Cristofori & Jan, 1832); 1. NHMW 2016/0103/0721, height 16.7 mm, width 8.5 mm; 2.
NHMW 2016/0103/0722, height 12.1 mm, width 5.7 mm; 3. NHMW 2016/0103/0723, height 8.8 mm, width 3.9 mm (juvenile),
detail of protoconch. Le Grand Chauvereau, St-Clément-de-la-Place, Maine-et-Loire, NW France, Tortonian, upper Miocene.
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strongly developed on the spire whorls and the intervari-
cal node on the last whorl is more prominent.

Distribution — Middle Miocene: Atlantic, Loire Basin
(Glibert, 1952; Merle et al., 2011); Paratethys, Austria
(Hornes, 1853; Merle et al., 2011); Paratethys, Hun-
gary (Vician et al., 2017). Upper Miocene: Atlantic,
NW France (Brébion, 1964; Merle et al., 2011); Proto-
Mediterranean Sea, Italy (d’Ancona, 1871; Montanaro,
1935). Lower Pliocene: central Mediterranean, Italy
(Chirli, 2000; Merle et al., 2011). Upper Pliocene: central
Mediterranean, Italy (Sacco, 1904; Ruggieri et al., 1959;
Vokes, 1975; Merle et al., 2011).

Dermomurex (Dermomurex) tenellus (Mayer, 1869)
Plate 14, figs 1-3

*1869  Murex tenellus Mayer, p. 83, pl. 3, fig. 5.

1964  Aspella tenella Mayer, 1869 — Brébion, p. 376.

1975  Dermomurex (Dermomurex) tenellus (Mayer) —
Vokes, p. 128, pl. 2, figs 1, 2.

2011  Dermomurex (s.s.) tenellus (Mayer, 1869) — Merle
et al., p. 215, text-fig. 73A, pl. 165, figs 7-9.

2016 Dermomurex (Dermomurex) tenellus (Mayer,
1869) — Ceulemans et al., p. 38, pl. 1, fig. 6 (cum

syn.).

Material and dimensions — Maximum height 20.5
mm, width 9.0 mm. St-Clément-de-la-Place: NHMW
2016/0103/0716-0718 (3), NHMW 2016/0103/0719 (19),
RGM.1348166 (1), RGM.1348239353 (7), LC (11), FVD
(14). Sceaux-d’Anjou: NHMW 2016/0103/0720 (13),
RGM.1348092 (7), RGM.1348097 (14), RGM.1348141
(1), RGM.1348145 (1), RGM.1348149 (8), RGM.1348183
(3), RGM. 1348195 (2), RGM.1348250 (2), RGM.1348910
(6), RGM.718083 (50+), LC (4), FVD (6). Renauleau:
NHMW 2016/0103/1412 (6), LC (33), FVD (15).

Discussion — Dermomurex (Dermomurex) tenellus (Ma-
yer, 1869) is characterised by its beaded spiral cords. The
strength of the beading and number of beads is rather

variable. We illustrate two specimens; one with ex-
tremely fine beading (PL. 14, fig. 1), the other with coarse
beading (Pl. 14. fig. 2). The protoconch is worn, but is
clearly paucispiral, composed of about 1.5 whorls, with
a large nucleus. For further discussion see Ceulemans et
al. (2016, p. 38).

Brébion (1964, p. 376) recorded this species from Assem-
blage I localities (Sceaux d’Anjou, Thorigné, St-Clément-
de-la-Place), to which Ceulemans et al. (2016, p. 39) add
the Assemblage 111 locality of Le Pigeon Blanc.

Distribution — Lower Miocene (Burdigalian): Aquitaine
Basin, France (Cossmann & Peyrot, 1924). Middle Mio-
cene: Loire Basin, France (Benoist, 1880; Cossmann,
1903; Glibert, 1952; Vokes, 1975; Merle et al., 2011). Up-
per Miocene (Tortonian): Atlantic, NW France (Brébion,
1964; Merle et al., 2011). Lower Pliocene: Atlantic, NW
France (Ceulemans et al., 2016).

Subfamily Coralliophilinae Chenu, 1859
Genus Hirtomurex Coen, 1922

Type species (by original designation) — Fusus lamello-
sus Philippi, 1836, present-day,
Mediterranean.

1922 Hirtomurex Coen, p. 69.
Hirtomurex aff. squamosus (Bivona Ant. in Bivona

And., 1838)
Plate 15, fig. 1

aff. 1838  Fusus squamosus Bivona Ant. in Bivona And., p.
320, fig. 22.
1964  Coralliophila nov. sp. Brébion, p. 394, pl. 9, fig.
19.
aff. 1985  Coralliophila squamosa (Bivona, 1838) — Bou-
chet & Warén, p. 153, figs 357-361 (cum syn.).
aff. 1985  Coralliophila basileus (Dautzenberg & H. Fischer,

1896) — Bouchet & Warén,: 154, figs 362-366.

Plate 14. Dermomurex (s.s.) tenellus (Mayer, 1869); 1. NHMW 2016/0103/0716, height 16.5 mm, width 8.2 mm; 2. NHMW
2016/0103/0717, height 14.5 mm, width 6.0 mm; 3. NHMW 2016/0103/0718, height 11.3 mm, width 5.6 mm. Le Grand Chau-
vereau, St-Clément-de-la-Place, Maine-et-Loire, NW France, Tortonian, upper Miocene.
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Plate 15. Hirtomurex aff. squamosus (Bivona Ant. in Bivona And., 1838). 1. NHMW 2016/0103/1678, height 21.3 mm, width 13.3
mm. La Presseliére, Sceaux-d’Anjou, Maine-et-Loire, NW France, Tortonian, upper Miocene.

2016  Hirtomurex aff. squamosus (Bivona Ant. in Bivo-
na And., 1838) — Ceulemans et al., p. 49, pl. 3, fig.
8 (figures 8 and 9 on plate 3 reversed; lapsus).

Material and dimensions — Height 21.3 mm, width 13.3
mm. Sceaux-d’Anjou: NHMW 2016/0103/1678 (1).

Discussion — A single well preserved specimen is at
hand from the Sceaux-d’Anjou locality. It is character-
ised by its strongly convex shouldered whorls separated
by a deeply impressed suture, sculpture composed of
ten rounded axial ribs, roughly equal in width to their
interspaces overrun by rounded spiral cords of alternat-
ing strength, three major cords present on spire whorls;
the adapical cord delimiting the shoulder, the abapical
just appearing at the suture. The last whorl is expanded,
the shoulder rounded, placed high, cords P1-P5 strongly
developed, sl-s5 developed in interspaces, separated by
narrow grooves.

It is likely to be conspecific with the stratigraphically
younger specimens from the lower Pliocene Assemblage
IIT locality of Le Pigeon Blanc illustrated by Brébion
(1964, pl. 9, fig. 19) and Ceulemans et al. (2016, pl. 3, fig 8;
not 9 as stated; lapsus, see above in chresonymy) identi-
fied as Hirtomurex aff. squamosus (Bivona Ant. in Bivona
And., 1838). This species was fully discussed in Ceule-
mans et al. (2016, p. 49) and as in that paper the material
available is insufficient to come to any firm conclusions.

Distribution — Upper Miocene: Atlantic (Tortonian): At-
lantic, NW France (this paper). Lower Pliocene: Atlantic,
NW France (Brébion, 1964; Ceulemans et al., 2016).
Subfamily Ergalataxinae Kuroda, Habe & Oyama, 1971
Incertae sedis in the subfamily Ergalataxinae

Genus Lindapterys Petuch, 1987

Type species — By original designation: Lindapterys
vokesae Petuch, 1987, Miocene, Florida, USA.

Note — According to Houart (2018), the placement of the
genus Lindapterys Petuch, 1987 in the subfamily Er-
galataxinae is doubtful.

Lindapterys alata (Millet, 1865)
Plate 16, figs 1-3

1854  Ranella Alata Millet, p. 163 (nomen nudum).
*1865  Ranella alata Millet, p. 594.

1874 Triton alatus Millet — Tournouér, p. 300, pl. 9, fig.
8.

1886  Triton (Colubraria) alatum Millet — Dollfus &
Dautzenberg, p. 104.

1938  Eupleura alata Millet — Peyrot, p. 195.

1938  Eutritonium (Colubraria) alatum Millet — Peyrot,

p. 202.

1952 Eupleura alata Millet, 1866 [sic] — Glibert, p. 309,
pl. 7, fig. 7.

1964  Eupleura alata Millet, 1854 [sic] — Brébion, p.
394,

1994 Lindapterys alata (Millet, 1854 [sic]) — Lozouet et
al., p. 42, text-fig. lc-d, pl. 1, figs 11-16.

Material and dimensions — Maximum height 14.0
mm, width 5.6 mm. St-Clément-de-la-Place: NHMW
2016/0103/0764 (8 juveniles), LC (2), FVD (4 juve-
niles). Sceaux-d’Anjou: NHMW 2016/0103/0766 (16),
RGM.1348098 (1), RGM.1348115 (2 + 3 subadults),
RGM.1348879 (2 + 2 juveniles), RGM.734963 (7 + 9
juveniles), LC (3), FVD (3). Renauleau: NHMW 2016/
0103/1420-1421 (2), NHMW 2016/0103/0765 (6), LC (13
+ 9 juveniles), FVD (5).

Discussion — The genus includes a small number of Mio-
cene to present-day species with a very characteristic
shell form. All members have paucispiral protoconchs
of about 1.5 whorls suggesting non-planktotrophic de-
velopment, all are small sized, and all are very to ex-
ceedingly uncommon in the assemblages in which they
occur. The genus was reviewed by Lozouet e al. (1994)
who recognised two, possibly three European fossil spe-
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Plate 16. Lindapterys alata (Millet, 1865). 1. NHMW 2016/0103/1420, height 13.7 mm, width 5.4 mm; 1. NHMW 2016/0103/1421,
height 12.5 mm, width 5.5 mm; 3. NHMW 2016/0103/1422, height 10.5 mm, detail of protoconch. Renauleau, Maine-et-Loire,
NW France, Tortonian, upper Miocene.

cies: Lindapterys cf. poppelacki (Hornes, 1853) from the
lower Miocene Aquitaine Basin of France, L. poppelacki
(Hornes, 1853) from the middle Miocene Paratethys,
and L. alata (Millet, 1865) from the upper Miocene of
northwestern France. The L. poppelacki species group
are distinguished from L. alata in having predominantly
axial sculpture, whereas in L. alata the axial and spiral
elements are of roughly equal strength forming an evenly
and finely reticulated surface pattern. More recently a
further species L. cervantesorum Goret, Ledon & Pons,
2013 was described from the western Mediterranean of
NE Spain, extending the stratigraphic range of the ge-
nus into the lower Pliocene. The Catalan species belongs
to the L. poppelacki species group with predominantly
axial sculpture, which is even more strongly developed
than in L. poppelacki. The genus Lindapterys is a tropical
genus that has been described from the present-day coast
of Somalia, L. soderiae Callea, Volpi, Borri and Marti-
gnoni, 2001. That species differs from L. alata in being
larger (14.5-16.5 mm in height), in having weaker axial
sculpture, and in having cancellate instead of clathrate
sculpture.

In the French upper Miocene deposits Millet (1854, p.
163) and Brébion (1964, p. 394) recorded L. alata from
the Assemblage I deposits of Renauleau, Sceaux-d’Anjou,
Thorigné and St-Clément-de-la-Place.

Distribution — Middle Miocene: Atlantic, Loire Basin,
France (Tournouér, 1874; Dollfus & Dautzenberg, 1886;
Peyrot, 1938; Glibert, 1952). Upper Miocene: Atlantic
(Tortonian), NW France (Millet, 1854, 1865; Tournouér,
1874; Brébion, 1964; Lozouet et al., 1994).

Subfamily Muricopsinae Radwin & D’Attilio, 1971
Genus Favartia Jousseaume, 1880

Type species (by original designation) — Murex brevicu-
lus G.B. Sowerby II, 1834, present-day, Philippines.

1880  Favartia Jousseaume, p. 335.

For generic synonymy see Ceulemans et al. (2016, p. 40).

Favartia milleti Ceulemans, Van Dingenen, Merle &
Landau, 2016
Plate 17, figs 1-3

1854  Murex lineatus Millet, p. 163 (nomen nudum).

1865  Murex lineatus Millet, p. 593 (non Murex lineatus
Gmelin, 1791; junior synonym of Buccinum linea
Martyn, 1784: valid name, ICZN, Opinion 479).

1964 Aspella (Favartia) absona lineata Millet, 1854 —

Brébion, p. 377, pl. 9, figs S, 6.

Favartia milleti Ceulemans, Van Dingenen, Merle

& Landau, p. 40, pl. 1, fig. 6.

*2016

Material and dimensions — Maximum height 9.0 mm,
width 54 mm. St-Clément-de-la-Place: NHMW
2016/0103/0725-0727 (3), NHMW 2016/0103/0728 (18),
RGM.1348165 (15), RGM.1348254 (1 juvenile), RGM.
1348334 (10), RGM.1348831 (1), LC (50+), FVD (39).
Sceaux-d’Anjou: NHMW 2016/0103/0729 (29), RGM.
1348094 (16), RGM.1348101 (3), RGM.1348127 (3), RGM.
1348131 (2 juvenile), RGM.1348144 (3), RGM.1348151
(8), RGM.1348184 (8), RGM.1348194 (1), RGM.1348375
(1), RGM.1348513 (7), RGM.1348944 (4), RGM.718084
(50+), LC (15), FVD (18). Renauleau: LC (6).

Discussion — Favartia milleti Ceulemans, Van Dingenen,
Merle & Landau, 2016 is characterised by its strongly
scalate spire. The protoconch is paucispiral (P1. 17, fig. 3).
The spire whorls are sculptured by two narrow, elevated
spiral cords crossed by about six to eight axial lamellae.
The last whorl is short, with a shallow, flat to weakly con-
cave subsutural platform, sharply angled at the shoulder,
convex below and constricted at the base. P1-P5 are nar-
row, strongly developed, P1, P2 and P3 are hooked at the
labial varix. P6 is weaker, forming a short erect spine at
the aperture. ADP and MP are also strongly developed,
forming an open spine at their extremities. Over the en-
tire surface the lamellae are spinose where they cross the
spiral cords. The aperture is ovate and the siphonal canal
is open and moderately long. For further discussion see
Ceulemans et al. (2016, p. 40).

Brébion (1964, p. 379) recorded this species from the As-
semblage I localities of Thorigné and Sceaux-d’Anjou (to
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Plate 17. Favartia milleti Ceulemans, Van Dingenen, Merle & Landau, 2016; 1. NHMW 2016/0103/0725, height 7.8 mm, width 4.7
mm; 2. NHMW 2016/0103/0726, height 7.6 mm, width 4.7 mm; 3. NHMW 2016/0103/0727, height 7.9 mm, width 4.3 mm, detail
of protoconch. Le Grand Chauvereau, St-Clément-de-la-Place, Maine-et-Loire, NW France, Tortonian, upper Miocene.

which we add St-Clément-de-la-Place), Assemblage 111
(Le Girondor, Le Pigeon Blanc, Palluau, La Dixmérie)
and Assemblage IV (Gourbesville).

Distribution — Upper Miocene (Tortonian): Atlantic, NW
France (Brébion, 1964). Lower Pliocene: Atlantic, NW
France (Brébion, 1964). Upper Pliocene-Pleistocene: At-
lantic, NW France (Brébion, 1964).

Favartia suboblonga (d’Orbigny, 1852)
Plate 18, figs 1-3

1833 Murex oblongus Grateloup, pl. 100 (non M. oblon-

gus Brocchi, 1814).

*1852  Murex suboblongus d’Orbigny, p. 73 (nom. nov.

pro Murex oblongus Grateloup, 1833, non Broc-

chi, 1814).

1964  Aspella (Favartia) incisa var. excisa Grateloup,
1833 — Brébion, p. 377.

1999  Favartia suboblonga (D’Orbigny, 1852) — Merle,
p- 300, text-figs 39, 40, pl. 5, figs 7-9, pl. 6, figs
1-4.

2007  Favartia suboblonga (d’Orbigny, 1852) — Landau
etal., p. 46, text-fig. 12, pl. 12, figs 5-8 (cum syn.).

2013 Favartia suboblonga (d’Orbigny, 1852) — Landau
etal.,p. 161, pl. 24, fig. 5.

2013 Favartia suboblonga (d’Orbigny, 1852) — Goret et
al.,p. 17, text-fig 13 a, b, pl. 4, fig. 6.

2016  Favartia suboblonga (d’Orbigny, 1852) — Ceule-
mans et al., p. 40, pl. 1, figs 8, 9 (cum syn.).

Material and dimensions — Maximum height 13.3 mm,
width 9.4 mm. St-Clément-de-la-Place: NHMW 2016/
0103/0730-0732 (3), NHMW 2016/0103/0733 (4), LC (7),
FVD (4). Sceaux-d’Anjou: NHMW 2016/0103/0734 (36),
RGM.1348095 (20), RGM.1348113 (1), RGM.1348139 (3),
RGM.1348142 (2), RGM.1348153 (9), RGM.1348178 (12),
RGM.1348193 (3), RGM.1348514 (6), RGM.718082 (50+),
RGM.739217 (8 juveniles), LC (12), FVD (15). Renau-
leau: NHMW 2016/0103/0735 (16), LC (49), FVD (295).
Beugnon: RGM.1348464 (1).

Discussion — The complicated taxonomic history of this
species was discussed by Landau et al. (2007, p. 47). Two
closely similar species occur: F. suboblonga (d’Orbigny,
1852) and F. excisa (Grateloup, 1833). The type local-
ity for Murex excisus is St-Paul-les-Dax, Atlantic lower
Miocene, Aquitanian, of France (Merle, 1999, p. 289).
Both Favartia excisa and F. suboblonga have a plankto-
trophic-type protoconch consisting of about 3.5 whorls.
The main difference between F. excisa and F. subob-
longa is the low growth of the secondary spiral cords s2
and s3 in F. excisa (see Merle, 1999, p. 304). The rela-

Plate 18. Favartia suboblonga (d’Orbigny, 1852); 1. NHMW 2016/0103/0730, height 7.8 mm, width 4.7 mm; 2. NHMW
2016/0103/0731, height 8.3 mm, width 5.3 mm; 3. NHMW 2016/0103/0732, height 4.8 mm (juvenile), detail of protoconch
(SEM). Le Grand Chauvereau, St-Clément-de-la-Place, Maine-et-Loire, NW France, Tortonian, upper Miocene.



22 Landau, Merle, Ceulemans & Van Dingenen. The upper Miocene gastropods of northwestern France, 3. Muricidae

tive frequency of the presence of secondary cords in the
two species is as follows: for F. suboblonga, sl (0%), s2
(99%), s3 (33%), s4 (0%), s5 (86%, s6 (88%); for F. ex-
cisa, sl (0%), s2 (1%), s3 (1%, s4 (1%), s5 (1%), s6 (11%).
Therefore more than 80% of specimens of F. suboblonga
have s2-s5 developed, whereas less than 1% of F. excisa
do (Merle, 1999). Favartia excisa occurs in the French
Atlantic Late Oligocene, Chattian to late lower Miocene,
Burdigalian. Favartia suboblonga coexisted with F. ex-
cisa in the French Atlantic lower Miocene, Aquitanian,
and persisted into the middle Miocene, Langhian (Merle,
1999). All the late Miocene and Pliocene European shells
identified by authors as F. excisa and F. incisa are, in our
opinion also, F. suboblonga.

The French specimens from the upper Miocene Tortonian
Assemblage I deposits are smaller than the typical Fa-
vartia suboblonga from the Mediterranean Pliocene, and
the aperture is smaller and rounder, however Merle (1999,
p. 302) noted some degree of intraspecific variability in
the size of the shells within other French Miocene popu-
lations. The Assemblage III specimens from Le Pigeon
Blanc are also relatively small (Ceulemans et al., 2016).
Favartia suboblonga differs from Favartia absona (de
Cristofori & Jan, 1832) in having a higher spire, broader,
rounded, rather than spinose varices and in having the
siphonal canal much shorter and strongly dorsally re-
curved, whereas that in F. absona is almost straight.
Brébion (1964, p. 379) recorded this species from As-
semblage I localities of Thorigné, and Sceaux d’Anjou (to
which we add St-Clément-de-la-Place and Renauleau),
the Assemblage I1I locality of Palluau (to which Ceule-
mans et al., 2016, p. 41, added Le Pigeon Blanc), and As-
semblage IV (Gourbesville).

Distribution — Middle Miocene (Langhian and Serra-
vallian): Atlantic, Loire Basin, France (Glibert, 1952),
Aquitaine Basin (Cossmann & Peyrot, 1924); Paratethys,
Austria (Hornes, 1853), Poland (Batuk, 1995), Romania
(Boettger, 1902; Zilch, 1934); Proto-Mediterranean Sea
(Serravallian), Karaman Basin (Landau et al., 2013). Up-
per Miocene (Tortonian): Atlantic, NW France (Brébion,
1964); Proto-Mediterranean Sea: Italy (Montanaro, 1935).
Lower Pliocene: Atlantic, NW France (Brébion, 1964);

western Mediterranean, France (Goret ef al., 2013); cen-
tral Mediterranean, Italy (Chirli, 2000). Upper Pliocene:
western Mediterranean, Estepona Basin (Landau et al.,
2007); central Mediterranean, Italy (Sacco, 1904; Cavallo
& Repetto, 1992; Andreoli & Marsigli, 1992). Upper Plio-
cene-Pleistocene: Atlantic NW France (Brébion, 1964).

Genus Muricopsis Bucquoy & Dautzenberg, 1882
Type species— Murex blainvillei Payraudeau, 1826 (=
Murex cristatus Brocchi, 1814), by original designation,

present-day, Mediterranean.

1882  Muricopsis Bucquoy & Dautzenberg in Bucquoy,
Dautzenberg & Dollfus, p. 19.

For generic synonymy see Ceulemans et al. (2016, p. 41).
Muricopsis cristata (Brocchi, 1814)
Plate 19, figs 1-3

*1814
non 1837

Murex cristatus Brocchi, p. 394, pl. 7, fig. 15.
Murex cristatus Br. — Dujardin, p. 296, pl. 19, fig.
10 (= Muricopsis dujardini Peyrot, 1938).
1854  Fusus Asperimus Millet, p. 162 (nomen nudum).
non 1952 Muricidea cristata inermis Philippi, 1836 — Gli-
bert, p. 299, pl. 6, fig. 11 (= Muricopsis dujardini
Peyrot, 1938).
1865  Fusus asperimus Millet, p. 591 (non Brown,
1827).
1964  Muricopsis cristatus var. inermis Philippi, 1836 —
Brébion, p. 380, pl. 9, fig. 7.
2007  Muricopsis (Muricopsis) cristata (Brocchi, 1814)
—Landau et al., p. 42, pl. 11, figs 10, 11 (cum syn.).
2013 Muricopsis (Muricopsis) cristata (Brocchi, 1814)
— Landau et al., p. 160, pl. 24, fig. 2 (cum syn.).
2016  Muricopsis cristata (Brocchi, 1814) — Ceulemans
etal.,p.41,pl. 2, fig. 1 (cum syn.).

Material and dimensions — Maximum height 17.8 mm,
width 8.1 mm. St-Clément-de-la-Place: NHMW 2016/

Plate 19. Muricopsis cristata (Brocchi, 1814); 1. NHMW 2016/0103/0736, height 16.9 mm, width 8.0 mm; 2. NHMW 2016/0103/0737,
height 15.9 mm, width 7.2 mm; 3. NHMW 2016/0103/0738, height 8.7 mm, width 4.5 mm (juvenile), detail of protoconch. Le
Grand Chauvereau, St-Clément-de-la-Place, Maine-et-Loire, NW France, Tortonian, upper Miocene.



0103/0736-0738 (3), NHMW 2016/0103/0739 (50+),
RGM.1348857 (1), LC (50+), FVD (50+). Sceaux-d’Anjou:
NHMW 2016/0103/0740 (50+), RGM.1348093 (50+),
RGM.1348100 (2), RGM.1348104 (50+), RGM.1348105
(35 juveniles and fragments), RGM.1348124 (27),
RGM.1348137(2), RGM.1348138 (1), RGM.1348146 (50+),
RGM.1348181 (50+), RGM.1348186 (38), RGM.1348909
(6), RGM.734970 (50+), RGM.718094 (1 juvenile), LC
(50+), FVD (50+). Renauleau: NHMW 2016/0103/1661
(22), LC (50+), FVD (37).

Discussion — Muricopsis cristata (Brocchi, 1814) is a
highly polymorphic species, with many synonyms in the
fossil and Recent literature (see Houart, 2001, p. 92). All
the specimens from Assemblage I are of the spiney cris-
tata form, as opposed to those from the lower Pliocene
Assemblage III locality of Le Pigeon Blanc which are all
of the smooth inermis Philippi, 1836 morphotype (non
Murex inermis Dujardin, 1837 = Muricopsis dujardini
Peyrot, 1938).

We note that the upper Miocene specimens from Assem-
blage I are typical of M. cristata, whereas Peyrot (1938)
separated the middle Miocene Langhian specimens from
the Loire Basin as M. dujardini. That species differs from
M. cristata in being smaller, less elongated and by the
late appearance of the secondary spiral sculpture sl, 4-6,
which do not appear until 10 mm height. The protoconch
of the Assemblage I specimens is paucispiral, consist-
ing of about 1.5 whorls, similar to that reported by Merle
(1999) for M. dujardini. For further discussion and com-
parison see Ceulemans et al. (2016, p. 43).

Brébion (1964, p. 382) recorded this species from As-
semblage I (Renauleau, Thorigné, Sceaux-d’Anjou, St-
Michel, Beaulicu), to which we add St-Clément-de-la-
Place, Assemblage II (Apigné, Le Temple du Cerisier),
Assemblage 111 (Le Girondor, Le Pigeon Blanc, Palluau,
La Dixmérie, La Gauviniére) and Assemblage IV (Gour-
besville).

Distribution — Middle Miocene: Paratethys (Langhian-
Serravallian): Austria (Hornes, 1856; Hoernes & Auinger,
1885; Schultz, 1998), Czech Republic (Hornes, 1856; Hoer-
nes & Auinger, 1885), Hungary (Kokay, 1966; Strausz,
1966), Poland (Friedberg, 1912; Krach, 1981; Batuk,
1995), Romania (Hornes, 1856; Hoernes & Auinger, 1885);
Proto-Mediterranean Sea (Serravallian): Karaman Basin,
Turkey (Landau et al., 2013). Upper Miocene (Tortonian
and Messinian): Atlantic, NW France (Brébion, 1964);
Proto-Mediterranean Sea: Italy (Montanaro, 1935; Venzo
& Pelosio, 1963). Lower Pliocene: Atlantic, NW France
(Brébion, 1964; Ceulemans et al., 2016); western Medi-
terranean, Estepona Basin (Landau et al., 2007), France
(Goret et al., 2013); central Mediterranean, Italy (Chirli,
2000), Tunisia (Fekih, 1975). Upper Pliocene: Atlantic,
NW France (Brébion, 1964), Mondego Basin (Landau et
al., 2013); central Mediterranean (Sacco, 1904; Ruggieri
& Greco, 1965; Palla, 1967; Malatesta, 1974; Caprotti,
1976; Chirli, 1988; Cavallo & Repetto, 1992; Andreoli
& Marsigli, 1992). Upper Pliocene-Pleistocene: Atlantic,
NW France (Brébion, 1964). Pleistocene: western Medi-
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terranean, Balearic Islands (Cuerda Barcelo, 1987); cen-
tral Mediterranean, Italy (Cerulli-Irelli, 1911; Bevilaqua,
1928; Malatesta, 1960). Present-day: Atlantic, southern
Portugal and the Canaries, Mediterranean, intertidal to
120 m, on rocks and dead coral (Houart, 2001).

Incertae sedis in the subfamily Muricopsinae
Genus Attiliosa Emerson, 1968

Type species (by original designation) — Coralliophila in-
compta Berry, 1960, present-day, Gulf of California.

1968  Attiliosa Emerson, p. 380.

Note — In the phylogenetic tree of Barco et al. (2010,
2012), Attiliosa is placed as sister group of the Muricops-
inac. However, new data including new taxa would be
necessary to confirm the place of Attiliosa as sister group
of the Muricopsinae.

Attiliosa gallica nov. sp.
Plate 20, fig. 1

Type material —Holotype NHMW 2016/0103/1703, height
11.2 mm, width 6.6 mm.

Other material — Known from holotype only.

Etymology — Named after the Roman province of Gaul,
Latin: ‘Gallia’, a region of Western Europe encompass-
ing present day France. Attiliosa gender feminine.

Locus typicus — La Presseli¢re, Sceaux-d’Anjou, Maine-
et-Loire, NW France.

Stratum typicum — Tortonian, upper Miocene.

Diagnosis — Attiliosa species of small size, paucispiral
protoconch, axial ribs that broaden markedly on last
whorl, spiral cords only strongly developed below pe-
riphery, labial varix modest, seven lirae within outer lip,
columella smooth except for abapical ridge at edge of si-
phonal canal, strongly developed umbilical slit.

Description — Shell small for genus, broadly fusiform.
Protoconch paucispiral, composed of 1.5 smooth convex
whorls, with large nucleus. Teleoconch of four whorls.
Suture impressed, undulating. Spire whorls with shallow
subsutural ramp, roundly shouldered, weakly convex be-
low, tapering inward slightly to suture. Axial sculpture of
nine prosocline ribs, sharp and much narrower than in-
terspaces on early whorls, broadening on last two whorls,
equal in width to interspaces on last whorl. No obvious
varices formed, but residual varices visible, especially
around P1. Spiral sculpture of narrow cords, probably
of primary and secondary strength, but not easily distin-
guished; P1 delimiting shoulder on spire whorls, weaken-
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Plate 20. Attiliosa gallica nov. sp.; 1. Holotype NHMW 2016/0103/1703, height 11.2 mm, width 6.6 mm. La Presseli¢re, Sceaux-
d’Anjou, Maine-et-Loire, NW France, Tortonian, upper Miocene.

ing abapically. Weak, close-set axial growth lines cover
surface, giving imbricated appearance under magnifica-
tion. Last whorl with shallow convex subsutural ramp,
rounded at high-placed shoulder, weakly constricted
at base; ribs broad, slightly swollen at shoulder, cords
strongly developed only below periphery; P1 subobso-
lete. Aperture ovate; outer lip moderately thickened by
labial varix, bearing seven lirae within that extend deep
into aperture; anal canal not developed; siphonal canal
of medium length and width, open, slightly posteriorly
recurved. Columella excavated in adapical portion. Colu-
mellar callus slightly thickened, sharply delimited, form-
ing narrow callus rim, smooth except for ridge and two
small tubercles at edge of siphonal canal. Siphonal fas-
ciole short, rounded, bearing ADP and ABP, delimiting
well-developed umbilical slit.

Discussion — Like almost everything in the Tortonian As-
semblage I fauna of NW France, the species is small for
the genus. Despite being represented by a single specimen,
it is excellently preserved, undoubtedly adult, and distinct
enough to warrant description. Attiliosa gallica nov. sp. is
characterised by its scalate spire and inflated last whorl,
sculpture of broad rounded ribs and narrow spiral cords
that are only strongly developed below the whorl periph-
ery, ovate aperture, modestly thickened outer lip, lirate
within, absence of anal sinus, and smooth columella with
a fold or ridge at the edge of the siphonal canal.

This species shows close convergence in shell charac-
ters with members of the buccinid genus Hesperisternia
Gardner, 1944, a late Oligocene to present-day tropi-
cal and subtropical American genus (Vermeij, 2006).
However, there are several shell characters seen in the
specimen from Sceaux-d’Anjou that suggest placement
in Attiliosa rather than Hesperisternia: 1) the aperture
is rounded abapically and lacks an anal sinus; Hesperi-
sternia species all have a deep narrow anal groove. 2)
Two weak denticles are present on the columella on ridge
bordering siphonal canal; in Hesperisternia there is a
prominent fold in this position, but no tubercles. 3) The
siphonal canal is short and strongly umbilicate; in Hes-
peristernia the canal tends to be longer and the umbilical
slit, if present, is weaker. 4) Residual varices can be seen
in the Sceaux-d’Anjou specimen, particularly around P1

(PL. 20, fig. 1d); In Hesperisternia, the axial sculpture
makes ridges that can be strong, but not true varices as
in the muricids. 5) The spiral sculpture is probably com-
posed of primary and secondary cords (Pl. 20, fig. 1d),
but these are not easily distinguished in the single speci-
men available; in Hesperisternia the cords are of primary
to tertiary strength.

Attiliosa gallica co-occurs with Attiliosa pouweri nov. sp.
(see below) in the Assemblage I deposits of NW France,
but that species is immediately distinguished by its more
regularly fusiform shell shape and its spiral sculpture
composed of regularly alternating strength cords that
cover the entire whorl surface on the last whorl. Never-
theless, the protoconch and early teleoconch sculpture of
the two species is remarkably similar (compare PI. 20, fig.
1d with PI. 21, fig. 4a). These same characters; the Hes-
peristernia-like shape and cords that are only developed
below the periphery of the last whorl also distinguish 4.
gallica from its other European Neogene congeners such
as A. villae (Michelotti, 1847) and Attiliosa sp. 1 and 2 in
Merle et al. (2011, pl. 152, figs 1-3, 9).

Distribution — Upper Miocene: Atlantic (Tortonian), NW
France (this paper).

Attiliosa pouweri nov. sp.
Plate 21, figs 1-4

1964  Ocinebrina scalaris Brocchi, 1814 — Brébion, p.
383, pl. 9, figs. 8, 9 (non Brocchi, 1814).

2011  Attiliosa sp. 3 — Merle et al., p. 204, pl. 152, figs
10-11.

Type material — Holotype MNHN.F.A70995, height 11.0
mm, width 6.4 mm; paratype 3 RGM.1349035, height
12.5 mm, width 7.5 mm; paratype 4 RGM.1349036,
height 13.6 mm, width 8.0 mm; paratype 5 RGM.1349037,
height 12.8 mm, width 7.8 mm; paratype 6 NHMW
2016/0103/1845, height 13.0 mm, width 7.2 mm; para-
type 7 NHMW 2016/0103/1846, height 13.3 mm, width
74 mm; paratype 8 NHMW 2016/0103/1847, height
13.3 mm, width 7.2 mm, Sceaux-d’Anjou. Paratype 1,
NHMW 2016/0103/0784, height 12.6 mm, width 7.4 mm;
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Plate 21. Attiliosa pouweri nov. sp.; 1. Holotype MNHN.F.A70995, height 11.0 mm, width 6.4 mm (photo P. Loubry); 2. Ledon
coll., height 13.0 mm, width 7.3 mm (photo P. Loubry). La Presseli¢re, Sceaux-d’Anjou; 3. Paratype 1 NHMW 2016/0103/0784,
height 12.6 mm, width 7.4 mm; 4. Paratype 2 NHMW 2016/0103/1363, height 11.3 mm, 4b, detail of protoconch. Le Grand
Chauvereau, St-Clément-de-la-Place. 5. Paratype 5 NHMW 2016/0103/1845, height 13.0 mm, width 7.2 mm; 6. Paratype 6
NHMW 2016/0103/1846, height 13.3 mm, width 7.4 mm; 7. Paratype 7 NHMW 2016/0103/1847, height 13.3 mm, width 7.2 mm,
La Presseliere, Sceaux-d’Anjou, Maine-et-Loire, NW France, Tortonian, upper Miocene.

paratype 2 NHMW 2016/0103/1363, height 11.3 mm (ju-
venile), St-Clément-de-la-Place.

Other material — Maximum height 12.6 mm, width
74 mm. St-Clément-de-la-Place: LC (1 + 1 juve-
nile). Sceaux-d’Anjou: NHMW 2016/0103/1736 (3),
RGM.1348157 (2), RGM.1348826 (1); RGM.734966 (50+),
RGM.1352225 (3), FVD (1). Renauleau: LC (3).

Etymology — Named after Ronald Pouwer, curator of fos-
sil molluscs, Naturalis Biodiversity Center (Leiden, The
Netherlands). Attiliosa gender feminine.

Locus typicus — La Presseli¢re, Sceaux-d’Anjou, Maine-
et-Loire, NW France. The locality of Apigné (Rennes,
Ille-et-Vilaine, NW France) given by Metle et al. (2011,
p- 204) is a lapsus.

Stratum typicum — Tortonian, upper Miocene.

Diagnosis — Attiliosa species of small to medium size
and relatively slender for genus, with primary and sec-
ondary spiral sculpture of equal strength on last whorl,
non-spinous.

Description — Shell small to medium-sized for genus,
fusiform, relatively slender biconic, medium height
spire about 60°. Protoconch paucispiral, composed of
1.5 smooth whorls with large nucleus. Teleoconch of
four roundy shouldered whorls, with concave subsutural

ramp, separated by impressed undulating suture. Spiral
sculpture on penultimate whorl; three cords on subsu-
tural ramp, P1-P3, all of almost equal strength; spiral
sculpture made scabrous by close set axial growth lines.
Axial sculpture of seven rounded ribs, half width of their
interspaces. Last whorl 72% of total height; subsutural
platform concave bearing five narrow cords; shoulder
rounded, P1-P6 and sl-s6 all of equal strength making it
difficult to separate primary from secondary sculpture;
base weakly constricted; siphonal fasciole ADP, MP,
ABP narrow, rounded, of roughly equal strength; narrow
umbilical groove. None of the spiral sculpture spinous
at aperture. Aperture 46% of total height, ovate; anal
canal not developed; siphonal canal short, open twisted
slightly abaxially; outer lip thickened by labial varix,
sharp edged, denticulate within, ID-D6 narrow, elongate,
of roughly equal strength. Columella roundly excavated.
Columellar callus and parietal callus continuous, thick-
ened, sharply delimited weakly expanded, bearing three
coarse tubercles abapically.

Discussion — This species was illustrated by Merle et
al. (2011, p. 204, pl. 152, figs 10-11) as Attiliosa sp. 3
based on material from the Assemblage I (La Presselicre,
Sceaux-d’Anjou) and not Apigné as stated (lapsus). It dif-
fers from all its European congeners in having the pri-
mary and secondary spiral sculpture of equal strength
on the last whorl. It is also rather slender and the axial
ribs are relatively subdued and non-nodular compared to
many congeners. As can be seen in the series illustrated
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(PL. 21, figs 1-7), there is little intraspecific variation; one
of the specimens (Merle et al., 2011, pl. 152, fig. 11) is
weakly spinous at the shoulder.

The most similar species is Attiliosa sp. 2 (Merle et al.,
2011, pl. 152, fig. 9) from a lower Miocene assemblage
from the Aquitaine Basin that differs in having a broader
shell, the primary cords are stronger than the secondaries
and slightly spinous at the aperture. The siphonal canal is
also twisted a little more strongly abaxially. In the present-
day faunas, A. goreensis Houart, 1993 from West Africa
also has scabrous sculpture, but is broader shelled, with
broader axial ribs equal in width to their interspaces, a
more expanded aperture abapically and a wider umbilicus.
Brébion (1964, p. 384) recorded this species from the As-
semblage I locality of Sceaux-d’Anjou, to which we add
St-Clément-de-la-Place and Renauleau.

Distribution — Upper Miocene: Atlantic (Tortonian), NW
France (Brébion, 1964; Merle et al., 2011).

Subfamily Ocenebrinae Cossmann, 1903
Genus Hadriania Bucquoy & Dautzenberg, 1882

Type species (by original designation) — Hadriania cra-
ticulata Bucquoy & Dautzenberg, 1882, present-day,
Mediterranean.

1882  Hadriania Bucquoy & Dautzenberg, in Bucquoy,
Dautzenber & Dollfus, p. 16, 33.

Hadriania brevituba (Millet, 1865)
Plate 22, figs 1-7

1854 Fusus brevitubus Millet, p. 162 (nomen nudum).
*1865  Fusus brevitubus Millet, p. 590.

1964  Hadriania craticulata Linné, 1790 [sic] — Bré-
bion, p. 389 [non Murex craticulatus Linnaeus
1758, now accepted as Turrilatirus craticulatus
(Linnaeus, 1758 Buccinoidea (Fasciolariidae). It
is likely Brébion was referring to Murex craticu-
latus Brocchi, 1814, now accepted as Hadriania
craticulata Bucquoy & Dautzenberg, 1882].

1964  Hadriania brevituba Millet, 1854 [sic] — Brébion,
p- 391, pl. 9, fig. 17.

2016  Hadriania brevituba (Millet, 1865) — Ceulemans
etal.,p.47,pl. 3, fig. 6.

Material and dimensions — Maximum height 14.1 mm,
width 6.8 mm. St-Clément-de-la-Place: NHMW 2016/
0103/0226 (1), NHMW 2016/0103/0713-0714 (3), NHMW
2016/0103/0227 (50+), RGM.1348169 (35), RGM.1348856
(2), RGM.1349159 (13), RGM.1349220 (6), RGM.1352446
(50+), LC (50+), FVD (50+). Sceaux-d’Anjou: NHMW
2016/0103/1667-1669 (3), NHMW 2016/0103/0678 (50+),
RGM.1348111 (24), RGM.1348128 (7), RGM.134814659
(5), RGM.1348179 (4), RGM.1348190 (8), RGM.1348766
(7),RGM.1348792 (15), RGM.1348793 (31), RGM.1348906
(13), RGM.718089 (50+), RGM.1349170 (6), LC (50+),
FVD (50+). Renauleau: NHMW 2016/0103/1670 (18), LC
(20), FVD (14).

Plate 22. Hadriania brevituba (Millet, 1865); 1. NHMW 2016/0103/0226, height 9.3 mm, width 4.1 mm; 2. NHMW 2016/0103/0714,
height 14.0 mm, width 6.6 mm; 3. NHMW 2016/0103/0715, height 12.6 mm, width 5.4 mm; 4. NHMW 2016/0103/0713, detail
of protoconch (juvenile). Le Grand Chauvereau, St-Clément-de-la-Place. 5. NHMW 2016/0103/1667, height 12.3 mm, width 5.8
mm; 6. NHMW 2016/0103/1668, height 11.3 mm, width 5.8 mm; 7. NHMW 2016/0103/1669, height 10.2 mm, width 4.7 mm. La
Presseli¢re, Sceaux-d’Anjou, Maine-et-Loire, NW France, Tortonian, upper Miocene.



Discussion — Hadriania brevituba (Millet, 1865) is char-
acterised by its relatively small sized, elongate-fusiform
shell and its straight sealed siphonal canal. The proto-
conch was missing in the material from Le Pigeon Blanc
described by Ceulemans et al. (2016), but it is well pre-
served in the shell illustrated from St-Clément-de-la-Place
and is of paucispiral type, composed of about 1.5 whorls
with a large nucleus. The small size and protoconch are
the only constant characters in this species. The degree
of inflation of the last whorl, length of the siphonal canal,
which is sealed in fully adult specimens (open in subadult
or damaged specimens), number of axial ribs (8-14), width
of the spiral cords and the development of the denticles
within the outer lip are all variable. It is likely that the
referred to, but not illustrated, by Brébion (1964, p. 389)
as Hadriania craticulata Linné, 1790 [sic] are this species.
The present-day Mediterranean and adjacent Atlantic H.
craticulata Bucquoy & Dautzenberg, 1882 differs in be-
ing larger-shelled, having more shouldered whorls and a
bent siphonal fasciole, which may or may not be sealed.

Brébion (1964, p. 392) recorded this species from Assem-
blage I localities (Thorigné, Sceaux-d’Anjou, St-Michel),
to which we add St-Clément-de-la-Place, and the Assem-
blage IV locality of Gourbesville. Ceulemans ef al. (2016)
added the Assemblage III locality of Le Pigeon Blanc.

Distribution — Upper Miocene: Atlantic (Tortonian), NW
France (Brébion, 1964). Lower Pliocene: Atlantic, NW
France (Brébion, 1964; Ceulemans et al., 2016). Upper
Pliocene-Pleistocene: Atlantic, NW France (Brébion,
1964).

Genus Heteropurpura Jousseaume, 1880

Type species (by original designation) — Murex polymor-
phus Brocchi, 1814. Pliocene, Italy.

1880  Heteropurpura Jousseaume, p. 335.

Note — Vokes (1964) considered Heteropurpura Jous-
seaume, 1880 a synonym of Ocenebra Gray, 1847. How-
ever, Heteropurpura differs in having strongly carinate
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whorls, numerous °‘split’ denticles, narrowly elongate
within the aperture and narrow spines. We therefore con-
sider it a separate genus.

Heteropurpura polymorpha (Brocchi, 1814)
Plate 23, figs 1-3
*1814  Murex polymorphus Brocchi, 1814, p. 415, pl. 8,

fig. 4.

1924 Ocenebra (Heteropurpura) polymorpha var. plio-
subobtusata Sacco — Cossmann & Peyrot, p. 515,
pl. 14, fig. 24; pl. 25, fig. 4.

1964  Hadrianian craticulata Linné, 1790 [sic] — Bré-
bion, p. 389, pl. 7, figs 14, 16, ?15 (non Bucquoy
& Dautzenberg, 1882) .

2007  Heteropurpura polymorpha (Brocchi, 1814) — Lan-
dauetal., p. 28, text-fig. 7, pl. 7, figs 6-8 (cum syn.).

2000  Heteropurpura polymorpha (Brocchi, 1814) —
Chirli, p. 32, pl. 14, figs 7-12.

2011  Heteropurpura polymorpha (Brocchi, 1814) —
Landau et al., p. 22, pl. 10, figs 9, 10 (cum syn.).

Material and dimensions — Maximum height 18.7 mm,
width 10.3 mm. St-Clément-de-la-Place: NHMW
2016/0103/0761-0762 (1), NHMW 2016/0103/0763 (2 +
3 juveniles), LC (5), FVD (3). Sceaux-d’Anjou: NHMW
2016/0103/1323 (1), RGM.1348158 (1), RGM.1348191 (1),
RGM.1348794 (1), RGM.1349038 (8).

Discussion — Landau ef al. (2007, p. 29) doubted the pres-
ence of true Heteropurpura polymorpha (Brocchi, 1814)
in the Miocene. They ascribed the records of Murex poly-
morphus var. barcinonensis Almera & Bofill, 1893 (p.
194, pl. 6, figs 42-43) from the upper Miocene of Cata-
lonia, Spain to H. inflexa (Doderlein, 1862) and the Ital-
ian upper Miocene record of Ocenebra polymorpha var.
pliopervaricosa Sacco, 1904 (Montanaro, 1935, pl. 3, fig.
10), based on a juvenile specimen, of uncertain determi-
nation. They noted that the specimen illustrated by Coss-
mann & Peyrot (1924, pl. 14, fig. 24; pl. 25, fig. 4) from
the Atlantic middle Miocene Aquitaine Basin of France
as Ocenebra (Heteropurpura) polymorpha var. pliosub-

Plate 23. Heteropurpura polymorpha (Brocchi, 1814); 1. NHMW 2016/0103/0761, height 18.7 mm, width 10.3 mm; 2. NHMW
2016/0103/0762, detail of protoconch (juvenile). Le Grand Chauvereau, St-Clément-de-la-Place. 3. NHMW 2016/0103/1323,
height 13.6 mm, width 5.9 mm, La Presseliére, Sceaux-d’Anjou, Maine-et-Loire, NW France, Tortonian, upper Miocene.
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obtusata Sacco, 1904 was smaller than typical Pliocene
H. polymorpha, higher spired, with more numerous axial
ribs, without offering an identification.

The Assemblage I specimens at hand, like almost every-
thing from Assemblage I fauna, are small, with a maxi-
mum size of 18.7 mm, whereas Pliocene populations are
typically between 25 mm and 35 mm in height (Chirli,
2001, Landau et al., 2007, 2011). The spire is high, but
within the range of variability seen in H. polymorpha.
We therefore consider these Atlantic middle-upper Mio-
cene specimens early forms of H. polymorpha.

As in our earlier publication (Landau et al., 2007, p. 28),
we reiterate the aptness of the trivial name ‘polymorpha’.
The two specimens figured here vary in the number and
strength of axial varices and in one specimen the sipho-
nal canal is sealed, in the other, which is subadult, it is
not. A similar range in shape and sculpture is seen in
other populations (Chirli, 2000; Silva, 2001; Landau et
al., 2007), although having a sealed canal is unusual, but
occurs in the occasional specimen from other assemblag-
es as well (Sacco, 1904, pl. 5, fig. 10). The protoconch
is tall, paucispiral, consisting of about 1.5 whorls with a
bulbous protoconch, similar to that figured for Pliocene
specimens (Landau et al., 2007, pl. 7, fig. 7a, b). The pro-
toconch described as 2.25 whorls and not 1.5 whorls by
those authors is a lapsus (2007, p. 28).

Distribution — Middle Miocene: Atlantic, Aquitaine Ba-
sin (Cossmann & Peyrot, 1924). Upper Miocene: Atlan-
tic (Tortonian), NW France (this paper). Lower Pliocene:
Atlantic, Guadalquivir Basin, Spain (Gonzalez-Delgado,
1989; Landau et al., 2011); western Mediterranen: north-
eastern Spain (Almera & Bofill, 1893; Martinell, 1979);
central Mediterranean, Italy (Bellardi, 1873; Pavia, 1975;
Chirli, 2000), Tunisia (Fekih, 1975). Upper Pliocene:
Atlantic, Mondego Basin, Portugal (Silva, 2001), west-
ern Mediterranean, Estepona (Mufiiz-Solis & Guerra-
Merchan, 1994; Landau et al., 2007); central Mediterra-
nean (Sacco, 1904; Ruggieri et al., 1959; Malatesta, 1974;
Caprotti, 1976; Cavallo & Repetto, 1992).

Genus Jaton Pusch, 1837

Type species (by original designation): — Murex decus-

satus Gmelin, 1791, present-day, West Africa.

1837  Jaton Pusch, p. 135.

Jaton dufrenoyi (Grateloup, 1845)
Plate 24, figs 1-2

*1845  Murex Dufrenoyi Grateloup, pl. 30, fig. 9.
2016  Jaton dufrenoyi (Grateloup, 1845) — Ceulemans et
al., p. 44, pl. 2, figs 5-7 (cum syn.).

Material and dimensions — Maximum height 19.1
mm, width 11.3 mm. Sceaux-d’Anjou: RGM.1349034
(I). Renauleau: NHMW 2016/0103/1774 (1), NHMW
2016/0103/1487 (2), LC (5).

Discussion — Jaton dufrenoyi (Grateloup, 1845) is similar
to J. sowerbyi (Michelotti, 1841), but differs by its slight-
ly more fusiform shell shape, and by its smaller, more
elongate, and less rounded aperture. Moreover, all the
specimens we have examined from Saucats (Le Peloua),
France (NHMW coll.) have denticles within the outer lip,
whereas all specimens we have examined of J. sowerbyi
have a smooth outer lip. The primary cords P1, P2, P3, P5
and P6 are all relatively well developed, with P4 slighty
weaker, sl is also more prominent than the rest of the sec-
ondary cords. The specimens from Assemblage I again
illustrate the dwarfed nature of species found in these de-
posits. They are small compared to adult specimens from
the lower Miocene Aquitanian and Burdigalian of the
Aquitaine Basin that reach 28 mm in height (Cossmann
& Peyrot, 1924, p. 450) and the lower Pliocene specimens
from Assemblage I that attain 36.4 mm in height (Ceu-
lemans et al., 2016, p. 44), but judging by the strongly
thickened outer lip and labial denticles, are fully adult.

Distribution — Lower Miocene (Aquitanian and Burdi-
galian): Aquitaine Basin, France (Cossmann & Peyrot,
1924; Lozouet ef al., 2001). Lower-middle Miocene: Pro-
to-Mediterranean, France (Goret & Pons, 2013). Middle
Miocene: Atlantic, Loire Basin, France (Glibert, 1952).
Upper Miocene: Atlantic (Tortonian), NW France (this
paper). Upper Pliocene: Atlantic, north western France
(Ceulemans et al., 2016).

Plate 24. Jaton dufrenoyi (Grateloup, 1845); 1. NHMW 2016/0103/1774, height 18.1 mm, width 11.1 mm; 2. LC coll., height 16.7 mm,
width 10.4 mm. Renauleau, Maine-et-Loire, NW France, Tortonian, upper Miocene.



Genus Ocinebrina Jousseaume, 1880

Type species (by original designation) — Murex corallinus
Scacchi, 1836, present-day, eastern Atlantic, Mediterra-
nean.

1880  Ocinebrina Jousseaume, p. 332.
For generic synonymy see Ceulemans et al. (2016, p. 45).

Note — The European Neogene Ocinebrina species are
in need of revision. Many trivial taxa have been erect-
ed, often without adequate comparison with species in
other Neogene basins and without taking into account
the important intraspecific variability seen within most
members of the genus. Molecular models based on extant
Ocinebrina species and careful morphometrics of extinct
species would help to revise their classification.

Ocinebrina coelata (Dujardin, 1837)
Plate 25, figs 1-3

*1837  Fusus coelatus Dujardin, p. 294, pl. 19, fig. 1.
1886  Murex (Ocinebra) coelata Dujardin — Dollfus &
Dautzenberg, p. 104.
1938 Hadriania coelata Dujardin — Peyrot, p. 191, pl. 4,
figs 61, 68.
1952 Tritonalia (Hadriania) coelata Dujardin, 1837 —
Glibert, p. 304, pl. 7, fig. 3.
1964  Ocinebrina cossmanni nom. nov. — Brébion, p.
386, pl. 9, fig. 12 (nomen nudum).
Hadriania coelata Dujardin, 1837 — Brébion, p.
389.

71964

Material and dimensions — Maximum height 11.6 mm,
width 5.8 mm. Renauleau: NHMW 2016/0103/1770-1772
(3), NHMW 2016/0103/1773 (6), LC (8), FVD (10).

Discussion — Ocinebrina coelata (Dujardin, 1837) from
Renauleau is characterised by its slender shell, non-
shouldered whorls, narrow aperture and sealed sipho-
nal canal. Unfortunately, all specimens are worn and
the protoconch is not preserved, but sculpture consists
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of seven low, rounded ribs crossed by narrow cords of
alternate strength. This species was originally described
from the middle Miocene Langhian Loire Basin from
Louans, near St-Catherine-de-Fierbois. In his revision
of the Loire Basin assemblages Glibert (1952, p. 304,
pl. 7, fig. 3) noted that none of the specimens he had at
hand were as slender and narrow as the originally fig-
ured specimen would suggest. He figured a number of
forms showing considerable variability in shell shape and
shoulder strength. The specimen figured by Peyrot (1938,
pl. 4, figs 61, 68), also from St-Catherine-de-Fierbois, is
quite unlike the specimen figured by Dujardin (1837, pl.
19, fig. 1). It is interesting therefore that the specimens
from Renauleau are all closely similar to the original fig-
ure. Brébion (1964, pl. 9, fig. 12) figured a specimen from
Renauleau as Ocinebrina cossmanni nom. nov. (nomen
nudum), which he introduced for Ocenebra (Ocenebrina
[sic]) cf. renierii in Cossmann & Peyrot (1924, p. 512,
pl. 15, figs 7, 8) from the middle Miocene Langhian of
the Aquitaine Basin. That specimen is less slender than
those from Renauleau and we consider them conspecific.
Brébion (1964, p. 389) also attributed a single specimen
from Thorigné to O. coelata, which he said was the typi-
cal form for the species as designated by Glibert (1952,
figs 3a, b), not the slender form. This specimen was not
figured and is therefore added in the chresonymy with
some reservation.

Similarly slender specimens from the middle Miocene Pa-
ratethys were identified by Batuk (1995, pl. 28, figs 2-3)
as Hadriania excoelata (Cossmann & Peyrot, 1924), but
twice the size of the Renauleau shells. The type locality
of Ocinebrina excoelata is the lower Miocene Burdigalian
locality of Léognan in the Aquitaine Basin, France. Lo-
zouet et al. (2001, p. 56) briefly reviewed that species,
adopting a broad species concept, and placed in synonymy
many of the lower Miocene Aquitaine Basin Ocinebrina
species described by Cossmann & Peyrot (1924). Lozouet
et al. (2001) showed that O. excoelata has a multispiral
protoconch, which suggests planktotrophic development,
and hence the possibility of a wider geographic and strati-
graphic range. However, none of the forms illustrated by
Cossmann & Peyrot (1924) and synonymised with O. ex-
coelata by Lozouet et al. (2001) have the elongated shell
form seen in the shells from Renauleau.

Plate 25. Ocinebrina coelata (Dujardin, 1837); 1. NHMW 2016/0103/1770, height 10.9 mm, width 4.7 mm; 2. NHMW 2016/0103/1771,
height 11.1 mm, width 4.7 mm; 3. NHMW 2016/0103/1772, height 7.8 mm, width 3.5 mm. Renauleau, Maine-et-Loire, NW

France, Tortonian, upper Miocene.
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Brébion (1964, p. 389) recorded this species from the As-
semblage I localities of Renauleau and St-Clément-de-la-
Place (possibly Thorigné; see discussion above) and the
Assemblage II locality of Apigné.

Distribution — Middle Miocene: Atlantic, Loire Basin,
France (Dujardin, 1837; Dollfus & Dautzenberg, 1886;
Peyrot, 1938; Glibert, 1952). Upper Miocene: Atlantic
(Tortonian), NW France (Brébion, 1964).

Ocinebrina aff. helleri (Brusina, 1865)
Plate 26, figs 1-4

aff.*1865
aff. 2001

Fusus helleri Brusina, p. 8.
Ocinebrina helleri (Brusina, 1865) — Houart, p. 64,
figs 12-13, 85, 343-347.

Material and dimensions — Maximum height 8.6 mm,
width 3.8 mm. St-Clément-de-la-Place: NHMW 2016/
0103/0767-0770 (4), NHMW 2016/0103/0771 (37), RGM.
1348170 (29), RGM.1348530 (1), LC (10), FVD (14). Re-
nauleau: NHMW 2016/0103/1674 (15), LC (20), FVD (22).

Description — Shell small, slender fusiform, with tall
scalate spire. Protoconch paucispiral, composed of 1.5
smooth whorls. Teleoconch of 4.5 whorls with broad, flat,
steeply sloping subsutural platform, weakly convex be-
low, separated by impressed, weakly undulating suture.
Axial sculpture of 8-10 low rounded ribs, half width of
their interspaces. Spiral sculpture scabrous, penultimate
whorl; IP developed on subsutural platform, P1-P3, s1-s2
below shoulder. Last whorl slender to moderately inflat-
ed, obtusely-angled to rounded at shoulder, moderately
constricted at base, base not sharply delimited; IP, adis,
abis well-developed on subsutural platform, P1-P6, sl-s6
well-developed; siphonal canal moderate length bearing
ADP, MP and ABP. Aperture ovate, outer lip moderately
thickened by varix, bearing weak ID, D1-D5 well-devel-
oped; anal canal rounded, poorly delimited; siphonal ca-

nal of moderate length, sealed in fully adult specimens,
tip bent posteriorly.

Discussion — This unremarkable little ocinebrine is char-
acterised by its relatively slender fusiform shape, spiral
cords of alternate strength and moderate length open
or sealed siphonal canal. A paucispiral protoconch of
about 1.5 whorls is a generic character (Houart, 2001, p.
59). Like most of its congeners, it is rather variable in
shape; in some specimens the last whorl is inflated, and
the siphonal canal is sealed in fully adult specimens. It is
similar to the present-day northern Adriatic Ocinebrina
helleri (Brusina, 1865), but the maximum height is less
than half that of the extant species (8.6 mm vs. 20 mm;
Houart, 2001, p. 64) and the last whorl is generally more
inflated in the living species. The Pliocene (Chirli, 2000)
to present-day eastern Atlantic and Mediterranean O.
aciculata (Lamarck, 1822), which can be extremely vari-
able in shape is also similar, but differs in having primary
and secondary spiral cords or equal strength and the base
is often, although not always, delimited by a stronger
peribasal cord. A strong peribasal cord is a character seen
in numerous Ocinebrina species, but not in the French
Assemblage I material described herein. Ocenebrina
carvalhoi (Cox, 1936) from the Atlantic lower Piacenzian
Pliocene of the Mondego Basin is also a relatively small
slender ocinebine with spiral cords of alternate strength
(Landau et al., 2007, pl. 8, fig. 2), but has only D1-D4 de-
veloped, the whorls are more regularly rounded separated
by a more superficial suture and the base is slightly more
strongly delimited. Ocinebrina renieri (Michelotti, 1847)
from the lower-middle Miocene Proto-Mediterranean
of Italy and the shell figured as O. cf. renieri from the
middle Miocene Aquitaine Basin of France by Cossmann
& Peyrot (1924, pl. 15, figs 7, 8) differ in having a more
conical spire and primary and secondaries of subequal
strength.

Distribution — Upper Miocene: Atlantic (Tortonian), NW
France (this paper).

Plate 26. Ocinebrina aff. helleri (Brusina, 1865); 1. NHMW 2016/0103/0767, height 8.6 mm, width 3.8 mm; 2. NHMW 2016/0103/0768,
height 6.7 mm, width 3.3 mm; 3. NHMW 2016/0103/0769, height 6.8 mm, width 2.9 mm; 4. NHMW 2016/0103/0770, height 6.8
mm, width 2.9 mm, detail of protoconch. Le Grand Chauvereau, St-Clément-de-la-Place, Maine-et-Loire, NW France, Torton-

ian, upper Miocene.



Ocinebrina houarti nov. sp.
Plate 27, figs 1-4

Type material — Holotype NHMW 2016/0103/0783, 8.4
mm, width 4.5 mm; paratype | NHMW 2016/0103/1855,
length 8.5 mm, width 5.1 mm; paratype 2 RGM.719015,
height 8.0 mm, width 5.1 mm; paratype 3 RGM.1349093,
height 8.1 mm, width 4.9 mm; paratype 4 RGM.1349094,
height 8.0 mm, width 5.0 mm; paratype 5 RGM.1349095,
height 7.9 mm, width 4.9 mm; paratype 6 RGM.1349097,
juvenile.

Other material — Maximum length 8.5 mm, width 5.1
mm. St-Clément-de-la-Place: LC (1 adult). Sceaux-
d’Anjou: RGM.1349096 (2 + 1 juvenile).

Etymology — Named after Roland Houart, Research As-
sociate at the Institut royal des Sciences naturelles de
Belgique (Brussels) in recognition of his enormous con-
tribution to muricid taxonomy. Ocinebrina gender femi-
nine.

Locus typicus — La Presseli¢re, Sceaux-d’Anjou, Maine-
et-Loire, NW France.

Stratum typicum — Tortonian, upper Miocene.

Diagnosis — Ocinebrina species of small size, paucispiral
protoconch, three shouldered teleoconch whorls, strongly
cancellate sculpture, small ovate aperture, outer lip den-
ticulate within, sealed siphonal canal.

Description — Shell small, inflated, with low, strongly
scalate spire. Protoconch bulbous, paucispiral, composed
of 1.5 smooth whorls, with large nucleus. Boundary with
teleoconch sharply delimited. Three low teleoconch
whorls preserved with narrow, sub-horizontal subsutur-
al ramp, convex below. Axial sculpture of 12 elevated,
rounded ribs, about half width of their interspaces, axial
sculpture slightly predominant; rib one-quarter whorl be-
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fore labial varix on last whorl strongly varicose. Spiral
sculpture on penultimate whorl; P1-P3 narrow, elevated.
Last whorl inflated, moderately constricted at base, long
smooth siphonal canal; IP on subsutural platform, P1-P6
well-developed, sl-s6 developed on last quarter whorl;
sculpture forming elevated cancellate pattern, with axial
component slightly predominant. Aperture ovate, outer
lip regularly convex, thickened by labial varix, bearing
ten elongated denticles within; anal canal shallow, round-
ed; siphonal canal relatively long, sealed, bent abaxially.

Discussion — Paratype 6 is a juvenile with a well pre-
served protoconch (Pl. 27, fig. 4). We are fairly certain
this shell represents a juvenile of Ocinebrina houarti
nov. sp., but cannot be totally certain due to the very im-
mature state. Although the shape and sculpture of this
species superficially resembles some species within
the Trophoninae Cossmann, 1903, the siphonal canal is
sealed, which places it in Ocinebrina Jousseaume, 1880.
Ocinebrina houarti is characterised by its small size for
the genus, paucispiral protoconch and strongly cancel-
late teleoconch sculpture. The series illustrated (PL. 27,
figs 1-3) shows slight variation in the globosity of the last
whorl and the length of the siphonal canal, but otherwise
the species is relatively constant in shape and sculpture.
It is difficult to find species with which to compare. None
of the extant northeastern Atlantic Ocinebrina species il-
lustrated by Houart (2001) have cancellate sculpture, nei-
ther do the lower Miocene French Atlantic species from
the Aquitaine Basin illustrated by Lozouet et al. (2001)
under Ocenebra, some of which we would consider to
be Ocinebrina (i.e. Ocenebra excoelata Cossmann &
Peyrot, 1924, O. sublavata (de Basterot, 1825), O. suberi-
nacea (de Basterot, 1825), O. cf. cazeauxi Cossmann &
Peyrot, 1924). Similarly, no cancellate forms occur in the
Neogene of Italy (Bellardi, 1873), nor in the Miocene Pa-
ratethys (Hornes, 1853; Hoernes & Auinger, 1885; Batuk,
1995). Ocinebrina houarti is uncommon in Assemblage
I and found so far only at St-Clément-de-la-Place and La
Presseliére.

Plate 27. Ocinebrina houarti nov. sp.; 1. Holotype NHMW 2016/0103/0783, height 8.4 mm, width 4.5 mm; 2. Paratype 1 NHMW
2016/0103/1855, length 8.5 mm, width 5.1 mm; 3. Paratype 2 RGM.719015, height 8.0 mm, width 5.1 mm; 4. Paratype 6
RGM.1349097. La Presseliere, Sceaux-d’Anjou, Maine-et-Loire, NW France, Tortonian, upper Miocene.
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Distribution — Upper Miocene (Tortonian): Atlantic, NW
France (this paper).

Ocinebrina lauriatrageae Ceulemans, Van Dingenen,
Merle & Landau, 2016
Plate 28, figs 1-2

1918  Ocinebra [sic] (Ocinebrina) funiculosa (Borson)
— Harmer, p. 348, pl. 36, fig. 1 (not fig 2 = Oci-
nebrina funiculosa) [non Ocinebrina funiculosa
(Borson, 1821)].

1964  Ocinebrina incincta Dollfus mss. — Brébion, p.

384, pl. 9, figs 10, 11 (nomen nudum).

Ocinebrina lariatrageae Ceulemans, Van Dinge-

nen, Merle & Landau, p. 45, text-fig. 2, pl. 3, figs

2-5.

*2016

Material and dimensions — Maximum height 16.7 mm,
width 9.7 mm. St-Clément-de-la-Place: NHMW 2016/
0103/0224-0225 (2), LC (6), FVD (3). Sceaux-d’Anjou:
NHMW 2016/0103/1706 (2), RGM.1348192 (3 subadults),
RGM.1348946 (3), RGM.1349031 (4), RGM.718088 (47
subadult + juveniles). Renauleau: FVD (1).

Discussion — As discussed by Ceulemans ef al. (2016, p.
47), Ocinebrina lauriatrageae Ceulemans, Van Dinge-
nen, Merle & Landau, 2016, described from the lower
Pliocene Assemblage III locality of Le Pigeon Blanc,
bears features intermediate between those of Ocineb-
rina Jousseaume, 1880 and Ocenebra Gray, 1847, ap-
plying to the latter the more restricted generic concept
of Vermeij & Vokes (1997, p. 72) ‘a relatively small
number of Miocene to present-day species from west-
ern Europe, the Mediterranean region and Tropical
West Africa. These are characterized by the tendency

Plate 28. Ocinebrina lauriatrageae Ceulemans, Van Dingenen,
Merle & Landau, 2016. 1. NHMW 2016/0103/0224, height
16.7 mm, width 9.7 mm; 2. NHMW 2016/0103/0225, height
12.5 mm, width 7.2 mm. Le Grand Chauvereau, St-Clé-
ment-de-la-Place, Maine-et-Loire, NW France, Tortonian,
upper Miocene.

to form three varices on the last whorl, by the presence
of six to eight primary spiral cords on the last whorl, a
crenulated outer lip without a labral tooth, an adherent
or very lightly erect inner lip, and six weak to strong
denticles on the inner side of the outer lip. In species
with varices, the latter are separated from each other by
a single intervarical node’. The varices are weakly de-
veloped in O. lauriatrageae when compared with some
of its lower Miocene congeners from the Aquitaine Ba-
sin (see Lozouet et al., 2001, pl. 22, figs 6-7, pl. 23, figs
1-8) but nevertheless, they are present. However, there is
more than one intervarical node and there are only four
well-developed denticles within the outer apertural lip.
The presence of a well-delimited P4, marking an abrupt
change in whorl profile from convex above the basal
cord to concave below, is common to several European
Ocinebrina species, such as the Pliocene Mediterranean
and adjacent Atlantic O. concerpta (Bellardi, 1873), but
O. lauriatrageae can be separated from most of its Eu-
ropean fossil and present-day congeners by its rather
slender fusiform shape, with an elevated spire and by
the presence of only four denticles within the outer lip,
although we note that one of the upper Miocene speci-
mens from St-Clément-de-la-Place has five (PI. 28, fig.
2). This species has not been recorded from the older As-
semblage I deposits before, where it seems much more
uncommon. Furthermore, the average size of the upper
Miocene specimens is half to two-thirds that of the low-
er Pliocene shells (maximum height, Miocene: 16.7 mm;
Pliocene: 27.3 mm).

Distribution — Upper Miocene: Atlantic (Tortonian), NW
France (this paper). Lower Pliocene: Atlantic, NW France
(Brébion, 1964; Ceulemans et al., 2016). Pleistocene: St
Erth, England (Harmer, 1918).

Genus Pterynopsis Vokes, 1972

Type species (by original designation) — Pterynopsis
prosopeion Vokes, 1972 (nom. nov. pro Murex nysti von
Koenen, 1867; non Rouault, 1850), Miocene, Germany.

1972 Pterynopsis Vokes, p. 3.

Pterynopsis subcontabulata (Millet, 1854)
Plate 29, figs 1-3

*1854  Murex subcontabulatus Millet, p. 163.

1865  Murex subcontabulatus Millet, p. 592.

1905  Murex torquis Dollfus, p. 367.

1906  Murex torquis Dollfus, p. 311.

1907  Murex subcontabulatus Millet — Couffon, p. 185.

1908  Murex contabulatus Lmk. var. — Couffon, p. 56
(non Lamarck, 1803).

1914 Ocinebra erinacea var. minor Harmer, p. 125, pl.
12, figs 9-11.

1915  Murex torquis G. Dollfus — Couffon, p. 47.

1918  Ocinebra erinacea var. minor F.W. Harmer — Har-
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Plate 29. Pterynopsis subcontabulata (Millet, 1854); 1. NHMW 2016/0103/0741, height 20.0 mm, width 9.0 mm; 2. NHMW
2016/0103/0742, height 16.2 mm, width 8.3 mm; 3. NHMW 2016/0103/0743, height 13.6 mm, width 6.6 mm (juvenile), detail of
protoconch. Le Grand Chauvereau, St-Clément-de-la-Place, Maine-et-Loire, NW France, Tortonian, upper Miocene.

mer, p. 343, pl. 35, fig. 9.
1964  Pterynotus (Pterochelus) canhami (?) var. minor
Harmer, 1914 — Brébion, p. 367, pl. 8, figs 30, 31.
2016  Pterynopsis subcontabulata (Millet, 1854) — Ceu-
lemans et al., p. 43, pl. 2, figs 2-4.

Material and dimensions — Maximum height 20.0
mm, width 9.0 mm. St-Clément-de-la-Place: NHMW
2016/0103/0741-0743 (3), NHMW 2016/0103/0744 (40),
RGM.1348162 (11), RGM.1348333 (4 + 6 juveniles),
RGM.1348632 (3), RGM.1348858 (1), RGM.1349222 (3
fragments), LC (41 + 55 juveniles), FVD (50+). Sceaux-
d’Anjou: NHMW 2016/0103/0745 (31), RGM.1348099
(34), RGM..1348108 (3), RGM.1348109 (17), RGM.1348116
(3 subadults + 50+ juveniles), RGM.1348121 (18 juve-
niles), RGM.1348125 (1), RGM.1348132 (6 juvenile),
RGM.1348140 (2), RGM.1348148 (38), RGM.1348180
(50+), RGM.1348182 (18), RGM.1348374 (14), RGM.
1348911 (31), RGM.718076 (50+), LC (15), FVD (20). Re-
nauleau: NHMW 2016/0103/1409 (1), LC (2).

Discussion — Specimens from St-Clément-de-la-Place
are beautifully preserved. The protoconch is tall, pau-
cispiral, composed of just under two whorls, with a large
nucleus (PL 29, fig. 3); the first whorl coiled obliquely in
respect to the central shell axis. As is the case for almost
all the muricids, the Assemblage I specimens are some-
what smaller than those found in the younger lower Plio-
cene Assemblage III. For full discussion see Ceulemans
et al. (2016, p. 43).

Brébion (1964, p. 369) recorded this species from As-
semblage [ localities (Thorigné, Sceaux-d’Anjou, St-
Clément-de-la-Place, St-Michel), Assemblage III (Le
Girondor, Le Pigeon Blanc, Palluau) and Assemblage IV
(St-Jean-la-Poterie, Gourbesville).

Distribution — Upper Miocene (Tortonian): Atlantic, NW
France (Brébion, 1964). Lower Pliocene: Atlantic, NW
France (Brébion, 1964; Ceulemans et al., 2016); NSB,
Coralline Crag, England (Harmer, 1914). Upper Pliocene:
NSB, Red Crag, England (Harmer, 1914). Upper Plio-

cene-Pleistocene: Atlantic, NW France (Brébion, 1964).
Pleistocene: Isle of Man, England (Harmer, 1914).
Genus Spinucella Vermeij, 1993

Type species (by original designation) — Purpura tetrago-
naJ. de C. Sowerby, 1825, Pliocene, British Isles.

1993 Spinucella Vermeij, p. 20.

Spinucella cf. cancellata (Bellardi, 1882)
Plate 30, fig. 1

cf. 1882  Monoceros cancellatus Bellardi, p. 191, pl. 12, fig.
3.
cf. 2007  Spinucella cancellata (Bellardi, 1882) — Landau et

al.,p. 39, pl. 10, figs 5-7, pl. 11, fig. 6 (cum. syn.).

Material and dimensions — Height 40.2 mm (incomplete
fragment with portion of spire, most of last whorl and
outer lip preserved). Renauleau: LC (1 fragment).

Discussion — The single incomplete specimen at hand
can confidently be ascribed to the genus Spinucella Ver-
meij, 1993 characterised by its spinous labial tooth placed
abapically, in having the rest of the labial denticles on the
inner surface of the outer lip close to the edge of the lip
and its reticulated surface sculpture.

The earliest member of the genus, S. angulata (Dujardin,
1837), from the Langhian middle Miocene of the Loire
Basin of France, is smaller shelled than the rest of its
congeners, less globose, with a less expanded outer lip
and stronger, more elevated axial sculpture. Spinucella
benoisti (Degrange-Touzin, 1894) from the Serravallian
middle Miocene Aquitaine Basin in France is also small
shelled. Apart from the size difference, it seems to dif-
fer from the Assemblage I species in being lower spired,
having a narrower aperture and less expanded outer lip,
however, we have not seen that species.
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Plate 30. Spinucella cancellata (Bellardi, 1882); LC coll.,
height 40.2 mm. Renauleau, Maine-et-Loire, NW France,
Tortonian, upper Miocene.

Peyrot (1938, p. 198) described but did not figure a thaid
from the Langhian middle Miocene of the Loire Basin
of France as Purpura (Polytropalicus) dautzenbergi. We
have not seen this species, which according to Peyrot is
extremely uncommon and always poorly preserved, but
we do not think it is the same as the species discussed
here, as Peyrot wrote in his discussion of P. (P.) dautz-
enbergi ‘Bien distincte de P. [Purpura] angulata notam-
ment par l'absence, sur le labre, a l'origine du canal d’'un
dentelon conique [dans?] la présente espece, ... (1938, p.
198). He is referring to the spinous labral tooth character-
istic to the genus Spinucella and present in S. angulata
and the Assemblage I specimen, but evidently not in P.
(P) dautzenbergi.

Two closely similar species occur in the Mediterranean
Pliocene; Spinucella cancellata (Bellardi, 1882) and Spi-
nucella monacanthos (Brocchi, 1814). In its typical form
S. cancellata is larger, with a more depressed spire, the
last whorl is more expanded and the aperture larger, the
sculpture of the spiral cords are broader and the axial
elements more indistinct than in S. monacanthos. Un-
usually for the genus, the denticulation within the outer
lip is mostly absent in S. cancellata, although the labral
tooth is more strongly developed than in S. monacanthos
(Landau et al., 2007, p. 39). The single incomplete shell at
hand from the Assemblage I locality of Renauleau shows
signs of transport and is heavily bioeroded and perforat-
ed. The labial tooth is strongly developed as in Spinucella
cancellata, but the rest of the denticles within the outer
lip are stronger than those seen in S. cancellata. Despite
being incomplete, the spire portion preserved suggests
the shell was lower spired than S. monacanthos.
Spinucella plessisi (Lecointre, 1952) from the Late Plio-
cene to Late Pleistocene of Morocco and the Canaries is
also rather variable in shape and in the development of its
sculpture. Lecointre (1952) figured a range of forms from
smooth, which he called Purpura (Acanthina) crassi-
labrum Lam. to strongly sculptured, which he called
Purpura (Acanthina) plessisi and Purpura (Acanthina)
nicklesi Lecointre, 1952. Brébion (1974, 1979a, b) and
Meco (1981) synonymised all these forms. The species
seems much more closely related to the Mediterranean

Spinucella-group of S. cancellata and S. monacanthos
than to the North Sea Basin Spinucella tetragona (J. de
C. Sowerby, 1825), sharing the squat shape, solid shell
and large, inflated last whorl. The Moroccan material is
again poorly preserved, and some of the forms illustrated
by Lecointre (1952) are extremely similar to S. cancel-
lata, however, S. plessisi seems to have an even thicker
shell and the pseudo-umbilical chink is not developed. S.
plessisi appears in the fossil record after S. cancellata,
from which it may be descended. Cuerda Barcelo (1987)
figured a specimen as Acanthina plessisi from the Pleis-
tocene of the Balearic Islands. Again the shell is worn;
there seems to be no umbilical chink, but otherwise it is
very similar to some forms of S. cancellata. Silva (2001)
recorded S. plessisi from the Pliocene Mondego Basin of
Portugal. The specimen figured is juvenile and poorly
preserved, it has a lower spire, similar to some juvenile
specimens of S. cancellata. Silva (2001) was unsure of
the difference between S. cancellata and S. plessisi, and
in view of the great variability seen in the two shells,
suggested the latter might be a junior synonym. Unfor-
tunately we have not seen any material from Morocco to
give a definite opinion.

This genus is endemic to the Neogene European North
Sea Basin, Atlantic frontage including the Atlantic coast
of Morocco and Mediterranean. It is therefore not sur-
prising to find it represented in the Assemblage I fauna
and it may represent a further undescribed species, but
we await complete specimens to better characterise the
species.

Distribution — Upper Miocene (Tortonian): Atlantic, NW
France (this paper).

Subfamily Typhinae Cossmann, 1903
Genus Typhinellus Jousseaume, 1880

Type species (by original designation) — Murex sowerbyi
Broderip, 1833 (= Murex labiatus de Cristofori & Jan,
1832), Pliocene to present-day, Mediterranean, eastern
and western Atlantic.

1880  Typhinellus Jousseaume, p. 335.

Typhinellus labiatus (de Cristofori & Jan, 1832)
Plate 31, fig. 1

* 1832  Murex labiatus de Cristofori & Jan, p. 11.
2016  Dyphinellus labiatus (de Cristofori & Jan, 1832) —
Ceulemans et al., p. 48, pl. 3, fig. 7 (cum syn.).

Material and dimensions — Maximum height 24.2 mm,
width 12.1 mm. St-Clément-de-la-Place: NHMW
2016/0103/0221 (1), NHMW 2016/0103/0222 (11), RGM.
1348231 (3 subadult + 6 juveniles), RGM.1348332 (1 +
3 juveniles), RGM.1349223 (1 fragment), LC (10 + 13
juveniles), FVD (10). Sceaux-d’Anjou: NHMW 2016/
0103/0223 (4), RGM.1348110 (8), RGM.1348126 (1 +
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Plate 31. Typhinellus labiatus (de Cristofori & Jan, 1832). 1. NHMW 2016/0103/0221, height 24.2 mm, width 12.1 mm; 1d. detail of
protoconch. Le Grand Chauvereau, St-Clément-de-la-Place, Maine-et-Loire, NW France, Tortonian, upper Miocene.

3 fragments), RGM.1348177 (2), RGM.718081 (4 + 30
subadult and juveniles), LC (2), FVD (3). Renauleau:
NHMW 2016/0103/1408 (16), LC (44), FVD (25).

Discussion — Houart (2015) described the Caribbean
specimens as a distinct species Typhinellus jacolombi.
Typhinellus labiatus differs from the Caribbean spe-
cies in having a generally smaller shell, which is nar-
rower compared to its length, with a length/width ratio
of 1.68—1.77 compared to 1.50—1.72 in 7. jacolombi and
in having a different spiral sculpture morphology. Typhi-
nellus labiatus has the primary cords IP to MP with s2
in all shells and an occasional s4. Typhinellus jacolombi
n. sp., always has a s2 spiral cord, often s3, less often
s4 and rarely s5 and abs. Lastly, 7. labiatus has a less
broad and less expanded apertural wing abapically and
a more constricted last teleoconch whorl (Houart, 2015,
p. 431). Therefore, the Caribbean Miocene to present-day
specimens identified in the literature as 7. labiatus are
transfered to 7. jacolombi Houart, 2015.

Brébion (1964, p. 375) recorded 7. labiatus from As-
semblage I localities (Thorigné, Sceaux-d’Anjou, St-Clé-
ment-de-la-Place, Beaulieu), Assemblage II (Apigné, Le
Temple du Cerisier) and Assemblage I11 (Le Girondor, Le
Pigeon Blanc, Palluau, La Dixmérie).

The specimens from the Assemblage I localities are
small compared to those recorded from Assemblage 111
by Ceulemans et al. (2016); the average height half that of
the shells from Le Pigeon Blanc.

Distribution — Middle Miocene: northeastern Atlantic
(Langhian): Loire Basin, France (Glibert, 1952); Paratethys
(Langhian-Serravallian): Austria (Hornes, 1853; Hoernes
& Auinger, 1885; Schultz, 1998), Hungary (Strausz, 1966),
Poland (Batuk, 1995), Romania (Csepreghy-Meznerics,
1956); Proto-Mediterranean Sea (Serravallian): Karaman
Basin, Turkey (Landau et al., 2013). Upper Miocene: At-
lantic (Tortonian and Messinian): Atlantic, NW France
(Brébion, 1964). Lower Pliocene: Atlantic, NW France
(Brébion, 1964; Ceulemans et al., 2016); western Medi-
terranean, France (Goret et al., 2013); western Mediter-
ranean, Estepona Basin, Spain (Landau et al., 2007);

central Mediterranean, Italy (Chirli, 2000), Tunisia
(Fekih, 1975). Lower-upper Pliocene: central Mediterra-
nean (Sacco, 1904; Ruggieri ef al., 1959; Caprotti, 1976;
Cavallo & Repetto, 1992; Andreoli & Marsigli, 1992).
Lower Pleistocene: central Mediterranean, Italy (Cerulli-
Irelli, 1911). Present-day: Mediterranean, adjacent Atlan-
tic coast, West Africa to Sdo Tome and Principe (Houart
etal., 2011).

Discussion

In this paper we record thirty species of Muricidae (of
which four are left in open nomenclature), representing
18 genera. This is an increase from the 22 species record-
ed by Brébion (1964) from the Assemblage I localities of
NW France. Five are described as new: Paziella (Flexo-
pteron) gallica nov. sp., Paziella (Flexopteron) gracilenta
nov. sp., Attiliosa gallica nov. sp., Attiliosa pouweri nov.
sp. and Ocinebrina houarti nov. sp.

Of the 30 muricid species recorded here, 12 (40%) oc-
cur exclusively in northwestern French Assemblage I-111
deposits and are therefore restricted stratigraphically and
geographically. If we include the middle Miocene, 15
(50%) are restricted to northwestern France. Stratigraphi-
cally (see Fig. 1), 14 (47%) of the species found in the
Assemblage I deposits are found in the middle Miocene
Langhian of the Loire Basin (see Glibert, 1952). 14 spe-
cies (47%) are also present in the Assemblage III (sensu
Van Dingenen et al., 2015) of northwestern France. None
of the species are found in the North Sea Basin Pliocene.
10 species (33%) are relatively cosmopolitan in the Euro-
pean Pliocene, found in the Atlantic and Mediterranean.
Only two (6%) are still living in European Atlantic and/
or Mediterranean waters.

We were able to identify or interpret most of the species
recorded by Brébion (1964) with a few exceptions:

Hexaplex (Muricanthus) rudis Borson, 1821 — Brébion,
p. 363. Now considered Hexaplex (Trunculariopsis) rudis
(Borson, 1821). This species was not figured by Brébion,
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Figure 1. Geography, stratigraphy and distribution of species found in the upper Miocene Tortonian Assemblage I localities of
northwestern France. For geographic distribution 1 = North Sea Basin, 2 = Atlantic coasts British Isles, 3 = NW France, 4 =
Mediterranean. For stratigraphic distribution black signifies Atlantic distribution (A), grey Mediterranean distribution (M).



who recorded it only from the locality of Thorigné. Un-
fortunately, none of the collections at hand have mate-
rial from this locality. The species is known to range into
the late Miocene (Bellardi, 1873; Merle et al., 2011) and
may well be present in Assemblage I, but considering the
difficulties encountered in ascribing Assemblage I spe-
cies to the subgenus, we provisionally exclude it, pending
confirmation.

Ocinebrina sublassaignei Peyrot, 1938 — Brébion, p. 382.
This species was recorded from Sceaux-d’Anjou, but not
figured. We have not seen any specimen resembling the
type figured by Peyrot (1938, pl. 4, figs 62, 69) in the vast
collections from that locality consulted. We therefore ex-
clude it, pending confirmation.

Ocinebrina imbricata Brocchi, 1814 — Brébion, p. 387,
pl. 9, fig. 13. This species was recorded by Brébion from
Thorigné. The photograph is difficult to interpret, but it
is unlikely to be that species. It is excluded pending con-
firmation.

The generic composition is not unusual for European
Miocene Atlantic assemblages, with a strong presence of
small-shelled genera. Species of the larger shelled gen-
era are almost without exception damaged and abraded,
showing signs of transport. This suggests the large-
shelled species did not live in this environment. The
dwarfism seen in the fauna, or what Lauriat-Rage (1981)
called ‘nanisme’ was already commented on in part 1 and
2 of this series (Landau et al., 2017, 2018).

In the muricid assemblage ten species (33%) occur exclu-
sively in the northwestern French Assemblages I-111. This
is a lower level of endemism than noted in previous parts
of this series, in which endemics within the Patellogas-
tropoda, Vetigastropoda and Caenogastropoda accounted
for 63% of the species within the assemblage (Landau
et al., 2017, 2018). Almost all the Assemblage I muricid
species, in which the protoconch is known, are of the
non-planktotrophic type. This would favour greater en-
demism, but this does not seem to be the case in muricids.

The muricid generic composition is moderately strongly
thermophilic, with a considerable number of genera pres-
ent that do not extend southwards to the latitude of NW
France today. Many of the genera present, such as Bo-
linus, Hexaplex, Dermomurex, Muricopsis, Hadriania,
and Typhinellus do not extend further north than south-
ern Portugal (about 38° latitude) (Houart, 2001). Others,
such as Attiliosa, Favartia, Purpurellus, Lindapterys and
Jaton are fully tropical genera, and occur today further
south off the coast of West Africa. The muricid fauna
in the lower Pliocene Assemblage III of northwestern
France was also found to be thermophilic compared to
that found as those latitudes today (Ceulemans et al.,
2013), but contained fewer frankly tropical elements (i.e.
Attiliosa, Purpurellus and Lindapterys), suggesting some
cooling of Sea Surface Temperatures (SSTs) between the
late Miocene and early Pliocene.
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A full synthesis of the Assemblage I fauna will be given
at the end of the series.
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