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The lower Pliocene gastropods of Le Pigeon Blanc (Loire-
Atlantique, northwest France). Part 5° — Neogastropoda
(Conoidea) and Heterobranchia (fine)
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In this final paper reviewing the Zanclean lower Pliocene assemblage of Le Pigeon Blanc, Loire-Atlantique department, France, which
we consider the ‘type’ locality for Assemblage III of Van Dingenen et al. (2015), we cover the Conoidea and the Heterobranchia.
Fifty-nine species are recorded, of which 14 are new: Asthenotoma lanceolata nov. sp., Aphanitoma marqueti nov. sp., Clathurella
pierreaimei nov. sp., Clavatula helwerdae nov. sp., Haedropleura fratemcontii nov. sp., Bela falbalae nov. sp., Raphitoma georgesi
nov. sp., Raphitoma landreauensis nov. sp., Raphitoma palumbina nov. sp., Raphitoma turtaudierei nov. sp., Raphitoma vercingetorixi
nov. sp., Raphitoma pseudoconcinna nov. sp., Adelphotectonica bieleri nov. sp., and Ondina asterixi nov. sp. One new name is erected:
Genota maximei nov. nom. is proposed for Pleurotoma insignis Millet, non Edwards, 1861. Actaeonidea achatina Sacco, 1896 is
considered a junior subjective synonym of Rictaxis tornatus (Millet, 1854).

The data presented here concur with that discussed in previous parts of this monograph, suggesting that average Sea Surface
Temperatures off the NW French coast in the Zanclean early Pliocene may have been higher than they are at these latitudes today,
possibly similar to those found today off the southern Portuguese coasts.

KEy worps: northwestern France, lower Pliocene, Neogastropoda, new taxa

Introduction

In this paper we continue our studies on Neogene gastro-
pod fossil assemblages of northwestern France (see Ceu-
lemans et al., 2014, 2016a, b; Van Dingenen et al., 2014,
2015, 2016, 2017): Gastropods of the order Neogastropo-
da (Conoidea) and Heterobranchia are revised. 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In his unpublished thesis, Brébion (1964) of the Centre
National de la Recherche Scientifique, Paris recorded 44
species within the groups covered in this paper from Le
Pigeon Blanc and six from other Assemblage III locali-
ties, some of which were described as new. However, as
the thesis was never published, the names do not comply
with article 13 of the ICZN code (1999) and must be con-
sidered nomina nuda.

>X<For nr 3 in this series see Vita Malacologica 15: 35-55.

Geological setting, material and methods

(see Van Dingenen et al., 2015: 75-79, figures 1, 2).
Systematics are updated following Bouchet & Rocroi
(2017).

Abbreviations:

IRScNB  Institut Royal des Sciences naturelles de

Belgique, Brussels (Belgium).

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

NHMW  Naturhistorisches Museum Wien collection,
Vienna (Austria).

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

LC Luc Ceulemans private collection (Rixensart,
Belgium).
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Systematic palaeontology

Superfamily Conoidea Fleming, 1822
Family Borsoniidae Bellardi, 1875
Genus Asthenotoma Harris & Burrows, 1891

Type species — Pleurotoma meneghinii Mayer, 1868, by
original designation, Miocene, Italy.

1875  Oligotoma Bellardi, p. 21. Type species (by origi-
nal designation): Pleurotoma meneghinii Mayer,
1868, Miocene, Italy (non Westwood, 1836 [In-
secta, Embioptera]).

1891  Asthenotoma Harris & Burrows, p. 113. Nom. nov.
pro Oligotoma Bellardi, 1875, non Westwood,
1836 [Insecta, Embiopteral].

Asthenotoma lanceolata nov. sp.
Plate 1, figs 1-2

Type material — Holotype NHMW 2015/0133/0557, height
20.7 mm, width 5.6 mm (PL. 1, fig. 1); paratype ] NHMW
2015/0133/0558, height 20.8 mm, width 6.3 mm (PI. 1,
fig. 2).

Other material — Maximum height 20.8 mm. LC (1). Le
Pigeon Blanc, Le Landreau, Nantes area, Loire-Atlan-
tique department, NW France.

Etymology — Latin ‘lanceola, -ae’, diminutive of ‘lancea’,
noun, meaning like a small lance. Asthenotoma gender
feminine.

Locus typicus — Le Landreau, Le Pigeon Blanc, Loire-
Atlantique department, NW France.

Stratum typicum — Zanclean, lower Pliocene.

Diagnosis — Asthenotoma species of medium-size, high
conical spire composed of flat-sided whorls, finely re-
ticulated sculpture composed of crowded spiral cords
and stongly sinuous close-set axial ribs, short last whorl
and siphonal canal, small aperture, outer lip lirate within,
columella bearing broad fold.

Description — Shell medium-sized, high conical spire,
54% of'total height. Protoconch not preserved. Teleoconch
consisting of nine straight-sided whorls with periphery
at abapical suture. Suture incised, shallow. Sculpture of
low, narrow, close-set, strongly sinuous axial ribs crossed
by fine, irregular, close-set spiral cords, somewhat more
crowded on adapical half of whorl, forming fine reticulat-
ed surface pattern. Last whorl relatively short, 46% total
height, adapical half straight-sided, broadly rounded at
periphery, moderately constricted at base; base slightly
concave, delimited abapically by poorly defined, low si-
phonal fasciole.

Anal sinus broadly U-shaped, with apex placed just
above mid-whorl. Aperture small, 29% of total height,

relatively narrow, simple (edge damaged in all speci-
mens), irregularly lirate within. Columella callus poorly
expanded, closely apressed, thickened, bearing broad
fold mid-aperture, developed to a variable degree. Sipho-
nal canal short, open, slightly posteriorly recurved and
notched at tip.

Discussion — Asthenotoma lanceolata nov. sp. co-occurs
with Asthenotoma ornata (Defrance, 1826) in the lower
Pliocene of northwestern France (see below) but is less
common. It differs from A. ornata in being larger, in
having a relatively higher spire, shorter last whorl and
siphonal canal, the last whorl is less inflated mid-whorl
and less constricted at the base and the sculpture is fin-
er, especially the spiral cords, which are subequal and
crowded, whereas in 4. ornata they tend to be of alter-
nate strength. The genus Asthenotoma in the Italian Neo-
gene was reviewed by Gatto (1997). None of the species
reviewed is as tall spired as 4. lanceolata.

Distribution — Lower Pliocene: Atlantic, NW France (this
paper).

Asthenotoma ornata (Defrance, 1826)
Plate 1, figs 3-5

*1826  Pleurotoma ornata Defrance, p. 390.

1848  Peurotoma semicolon (?) J. Sow. — S.V. Wood, p.
54, pl. 6, fig. 3b (non J. Sowerby, 1816).

1854  Pleurotoma Ornata Defr. — Millet, p. 161.

non 1877  Pleurotoma ornata Defr. — Bellardi, p. 238, pl. 7,

fig. 25 (= Asthenotoma bellardiana Gatto, 1997).

1878  Pleurotoma granulina Nyst, pl. 3, fig. 7.

1882  Pleurotoma granulina Nyst, p. 43.

non 1890  Pleurotoma (Oligotoma) ornata Defr. — Hoernes
& Auinger, pl. 34, figs 16, 17 [= Asthenotoma co-
lus (Dujardin, 1837)].

non 1891  Pleurotoma (Oligotoma) ornata Defr. — Hoernes
& Auinger, pl. 50, fig. 27 [= Asthenotoma colus
(Dujardin, 1837)].

non 1912 Asthenotoma ornata Defr. — Friedberg, p. 221, pl.

14, fig. 2.

Oligotoma ornata (Defrance) — Harmer, p. 216,

pl. 27, figs 1, 2 [= Asthenotoma colus (Dujardin,

1837)].

1915  Oligotoma festiva (Doderlein in Hornes) — Harmer
(partim), p. 216, pl. 27, fig. 6 (only).

1915  Oligotoma decorata (A. Bell, MS) Harmer, p. 217,
pl. 27, figs 3, 4.

1915 Oligotoma bipunctula (S.V. Wood, 1848) — Harm-
er, p. 218, pl. 27, figs 12-15, pl. 28, figs 5-8 (non
Pleurotoma bipunctula S.V. Wood, 1848 = Gem-
mula sp. fide Gatto, 1997).

1915  Oligotoma bipunctula var. proxima Harmer, p.
219, pl. 28, figs 3, 4.

non 1915

non 1937  Asthenotoma ornata Defr. — Montanaro, p. 166,
pl. 7, fig. 72 (= Asthenotoma bellardiana Gatto,
1997).

non 1938 Asthenotoma ornata Defrance — Peyrot, p. 279 [=



Asthenotoma colus (Dujardin, 1837)].

1946 Asthenotoma (Asthenotoma) bipunctula (Wood,
1872) — Beets, p. 101, pl. 6, figs 2-4 (non Pleu-
rotoma bipunctula S.V. Wood, 1848 = Gemmula
sp. fide Gatto, 1997).

1954  Asthenotoma ornata Defrance, 1826 — Glibert

(partim), p. 35, pl. 1, fig. 15, pl. 5, fig. 8a, c-e (not

8b).

Asthenotoma (Asthenotoma) ornata (Deft.) — Ven-

zo & Pelosio, p. 126, pl. 11, fig. 12 (= Asthenoto-

ma falunica Peyrot, 1938).

1964  Asthenotoma ornata Defrance, 1826 — Brébion, p.

568.

Asthenotoma bipunctula (Wood, 1872) — Marquet,

p. 130, pl. 1, fig. 4. (non Pleurotoma bipunctula

S.V. Wood, 1848 = Gemmula sp. fide Gatto, 1997).

1997  Asthenotoma ornata (Defrance, 1826) — Gatto, p.

54, pl. 4, figs 1-11, pl. 8, figs 4-5.

Asthenotoma ornata (Defrance, 1826) — Marquet,

p. 168, fig. 141.

non 1963

1997a

1998b

Material and dimensions — Maximum height 17.1 mm,
width 5.2 mm. NHMW 2015/0133/0400 (1), NHMW
2015/0133/0401 (1), NHMW 2015/0133/0402 (1); NHMW
2015/0133/0403 (28), LC (50+), FVD (50+).

Discussion — Glibert (1954) redescribed and figured a
lectotype for Asthenotoma ornata (Defrance, 1826) and
showed the type locality to be Thorigné, a late Miocene
Tortonian Assemblage I deposit, thus resolving the con-
fused interpretation of this species made by previous
authors (see chresonymy). The species is characterised
by its paucispiral protoconch and moderate size slender
biconic shell. The sculpture, although strongly variable
(see Glibert, 1954; Gatto, 1997) is fine compared with
many of its congeners. The Assemblage III specimens
are relatively large and slender compared to specimens
from other localities (see Gatto, 1997, p. 55, table 4). The
teleoconch sculpture is invariably fine, similar to that
of the lectotype of Oligotoma decorata Harmer, 1915,
from the upper Pliocene of England which is considered
a synonym and the form ‘granulina® Nyst, 1878 from
the upper Pliocene of Belgium, also considered a syno-
nym. The only discernable difference between the As-
semblage III specimens and those from other localities
is that the paucispiral protoconch seems to be taller and
more loosely coiled (PL. 1, fig. 5) than that illustrated by
Gatto (1997, pl. 8, figs 4, 5) from the upper Pliocene of
England or Marquet (1998a, p. 168, fig 141 c) from the
upper Pliocene of Belgium. The species also occurs in
the stratigraphically older upper Miocene Tortonian As-
semblage I deposits where the protoconch is also lower,
more dome-shaped and the whorls more tightly coiled,
similar to those figured by Gatto and Marquet. However,
Glibert also described the protoconch as loosely coiled
‘Protoconque paucispirée, subcylindrique, formée de
deux tours lisses, trés convexes, bien deétachés’ (1954,
p. 35). Although Glibert described the protoconch as
smooth, it is finely micropustular (Gatto, 1997, p. 61, pl.
8, fig. 5). Microsculpture is also present in the Assem-
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blage I specimens (BL unpublished data) but not seen in
the Le Pigeon Blanc specimen illustrated here, as the pro-
toconch surface is abraded. For further comparison with
its congeners see Gatto (1997).

Millet (1854, p. 161) recorded this species from Assem-
blage I localities (Renauleau, Sceaux-d’Anjou, Thorigné).
Brébion (1964, p. 569) added St-Michel and Beaulieu,
Assemblage II localities (Apigné, Le Temple du Cerisier)
and Assemblage III (Le Pigeon Blanc, Le Girondor, Pal-
luau).

Distribution — Upper Miocene: Atlantic (Tortonian): NW
France (Glibert, 1954; Brébion, 1964). Lower Pliocene:
Atlantic, NW France (Brébion, 1964); North Sea Basin,
Coralline Crag, England (Harmer, 1915). Upper Pliocene:
North Sea Basin, Red Crag, England (Harmer, 1915); Oor-
deren Sands, Belgium (Marquet, 1997a, 1998a). Pliocene
(indeterminate): North Sea Basin, Netherlands (Beets,
1946).

Genus Aphanitoma Bellardi, 1875

Type species — Turbinella labellum Bellardi & Michelotti,
1840, by original designation, Miocene, Italy.

1875  Aphanitoma Bellardi, p. 22.

Aphanitoma marqueti nov. sp.
Plate 1, figs 6, 7

1854  Aphanitoma cf. labellum (Bonelli) — Glibert, p.
42, pl. 5, fig. 16 (non Aphanitoma labellum Bel-
lardi, 1877).

1964  Aphanitoma gliberti Brébion, p. 572 (nomen nu-
dum).

Type material — Holotype IRScNB IST 4493, height 12.5
mm, width 4.2 mm (specimen figured by Glibert, 1954,
pl. 5, fig. 16); paratype 1 NHMW 2015/0133/0556, height
10.8 mm, width 3.6 mm (PL. 1, fig. 6); paratype 2 NHMW
2015/0133/0430, height 11.7 mm, width 4.1 mm (Pl. 1, fig.
7).

Other material — Maximum height 12.5 mm. LC (6),
FVD (2).

Etymology —Named after Robert Marquet of the Institut
Royal des Sciences Naturelles de Belgique in recognition
of his many contributions to North Sea Basin fossil as-
semblages. Aphanitoma gender feminine.

Locus typicus — Le Landreau, Le Pigeon Blanc, Loire-
Atlantique department, NW France.

Stratum typicum — Zanclean, lower Pliocene.

Diagnosis — Small Aphanitoma species with a stout bi-
conic shell shape, protoconch of two smooth whorls,
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predominantly spiral sculpture on teleoconch composed
of narrow cords, weak opisthocline axial ribs developed
on early whorls, weakening abapically, subobsolete on
last two whorls, last whorl regularly convex, hardly con-
stricted at base, outer lip denticulate within, two oblique
columellar folds placed mid-aperture.

Description — Shell small, biconic, fusiform, relatively
stout for genus. Protoconch dome-shaped, composed of
two smooth whorls, with medium-sized nucleus. Teleo-
conch consisting of five weakly convex whorls with pe-
riphery a short distance above suture. Suture impressed,
linear. Sculpture predominantly spiral, composed of nar-
row cords, eight on penultimate whorl, half width of their
interspaces. Axial sculpture of weak opisthocline ribs
present on early teleoconch whorls, weakens abapically,
subobsolete on last two whorls. Last whorl slender, con-
vex, hardly constricted at base. Aperture elongate, nar-
row, siphonal canal relatively short for genus. Outer lip
not thickened, bearing elongated denticles within; adapi-
cal denticle strongest. Columella straight, bearing two
prominent oblique folds mid-aperture. Columellar and
parietal callus poorly developed, not thickened, narrow.

Discussion — Aphanitoma marqueti nov. sp. is charac-
terised by its predominantly spiral sculpture, with axi-
als restricted to the early teleoconch whorls and weakly
convex whorls lacking a distinct shoulder. Aphanitoma
labellum Bellardi, 1877 (lectotype figured by Ferrero
Mortara et al., 1981, p. 221, pl. 17, fig. 4) from the Tor-
tonian upper Miocene Proto-Mediterranean of Italy and
A. arctata Bellardi, 1877 from the Pliocene of Italy differ
from A. marqueti in having sharper, more elevated sculp-
ture, the axials persisting onto the last whorl. Numerous
Italian upper Miocene A. pecchiolii Bellardi, 1877 and
A. breviata Bellardi, 1877, and Pliocene species such
as A. imperati (Scacchi, 1835), A. pluriplicata Bellardi,
1877, A. targioniana Bellardi, 1877 and Aphanitoma sp.
1 and 2 in Della Bella & Scarponi (2007) all differ from
A. marqueti in having distinctly shouldered whorls. Aph-
anitoma tumescens Bellardi, 1877 (holotype figured by
Ferrero Mortara et al., 1981, p. 221, pl. 17, fig. 8) is simi-
lar in shape to 4. marqueti, with weakly convex whorls
and the base hardly constricted but differs in having or-
thocline axials persisting onto the last whorl. Aphanitoma
alterans (Nordsieck, 1972) from the lower-middle Mio-
cene Breda Formation of Miste, The Netherlands is also
relatively squat with convex whorls and the base poorly
delimited, but axial and spirals are well developed, the
spirals wider spaced forming an evenly reticulated pat-
tern. Two middle Miocene North Sea Basin species from
Germany have predominantly spiral sculpture with the
axials obsolete on the last two whorls; 4. ronaldi Janssen,
1972 differs from A. marqueti in being relatively strongly
constricted at the base and 4. fransi Janssen, 1972 differs
in having a much taller spire. A. W. Janssen (1972, p. 48)
made a detailed study and comparison of the protoconch
of numerous European Aphanitoma species. Unfortu-
nately the protoconch is missing in the French Assem-
blage I1I material.

Distribution — Lower Pliocene: Atlantic, NW France
(Glibert, 1954; Brébion, 1964).

Genus Genota H. Adams & A. Adams, 1853

Type species — Murex mitriformis W. Wood, 1828, by
original designation, present-day, West Africa.

1853  Genota H. Adams & A. Adams, p. 89.
1883b  Genotia Fischer, p. 589. Unjustified emendation
of Genota.

Genota maximei nov. nom.
Plate 1, figs 8, 9

1854  Pleurotoma Insignis Millet, p. 161 (nomen nu-
dum).

1865  Pleurotoma insignis Millet, p. 587 (non Edwards,
1861).

1954 Genota ramosa cf. valeriae (Hornes & Auinger)
— Glibert, p. 22, pl. 4, fig. 6 [non Genota valeriae
(Hoernes & Auinger, 1891)].

1964 Genota ramosa Basterot, 1825 — Brébion, p. 628.

1964  Genota gliberti Brébion, p. 628 (nomen nudum).

Material and dimensions — Maximum height 41.5 mm,
width 11.6 mm. NHMW 2015/0133/0427-0428 (2),
2015/0133/0429 (25), LC (27), FVD (32). Le Pigeon
Blanc, Le Landreau, Nantes area, Loire-Atlantique de-
partment, NW France.

Etymology — Named after Dr. Maxime Glibert (1905-
1984), Director of the Laboratoire a I'Institut Royal des
Sciences Naturelles de Belgique, in recognition of his
enormous contribution to Neogene molluscan palacon-
tology. Genota gender feminine.

Locus typicus — Thorigné, Saint-Michel, Sceaux-d’Anjou,
Maine-et-Loire, NW France.

Stratum typicum — Tortonian, upper Miocene.

Original description — ‘Pleurotoma insignis, Millet. Coq.
fusiforme, aigué au sommet, composée de neuf a dix tours
de spire; le premier et le second sont lisses, les autres
marqués de stries verticales d’accroissement, rappro-
chées entre elles, léegerement arquées, et se repliant en
sens contraire sur ['espéce de gouttiere formée par la
prolongation du sinus que présente le bord droit, ou sur
cette gouttiere elles forment des espéces d arceaux croi-
sés par des stries légeres et trés-rapprochées, et comme
cela se voit sur toute la surface dela coquille. Ouverture
oblongue, faisant plus de la moitié de la longueur totale
de la coq. Grande et belle espéce, arrivant quelquefois a
5 centimeétres de longueur et 15 millimétres de diamétre.
Th., Saint-Michel, Sceaux’ (Millet, 1865, p. 587).

Description — Shell slender fusiform, with tall pointed



spire. Protoconch dome-shaped, composed of 2.5 whorls;
nucleus small, last half-whorl bearing axial riblets (dp =
815 pum, hp = 990 pum). Teleoconch composed of eight
angular whorls with broad, weakly concave, steeply slop-
ing sutural ramp, delimited by relatively weakly tubercu-
late shoulder, whorl almost straight-sided below shoulder.
Suture linear, weakly impressed. Axial ribs present only
below shoulder, close-set, opisthocline, roughly every
other rib forming weak tubercle at shoulder. Sutural
ramp sculptured by weak crowded spiral threads and
axial growth lines marking previous position of sinus,
especially prominent just below suture, where a poorly
delimited subsutural collar is weakly developed. Below
shoulder spiral ornament consisting of close-set narrow
flattened cords separated by narrow grooves, crossing
axial ribs, axial sculpture predominant. Last whorl 66%
of total height, sutural ramp concave, shoulder weakly
nodular, whorl weakly convex below, hardly constricted
at base. Aperture elongate, 50% of total height, outer lip
simple, convex in profile. Anal sinus relatively narrow
and deep, apex of sinus at lower third of sutural ramp.
Siphonal canal relatively long, open, slightly recurved.
Columella almost straight, smooth. Columellar callus
very weakly developed and expanded.

Discussion — Millet (1954, 1865) recognised that the
specimens from northwestern France constitute a distinct
form; unfortunately the name proposed (Pleurotoma in-
signis Millet, 1865) is a junior homonym of P. insignis
Edwards, 1861. Glibert (1954, p. 22) also recognised the
Assemblage III specimens from Le Pigeon Blanc as dis-
tinct from those of stratigraphically older French deposits
and illustrated a specimen as Genota ramosa cf. valeriae
(Hoernes & Auinger). We consider the Assemblage I and
IIT specimens conspecific and propose Genota maximei
nom. nov. for this species. There is a slight difference
in the protoconch in the Assemblage III specimens, in
which it is less dome-shaped; the first whorl is somewhat
flattened and rapidly expanding, second whorl tall, weak-
ly convex (PL. 1, fig. 9). The number of protoconch whorls
is the same and the teleoconch characters are identical,
we therefore consider this difference insufficient to war-
rant separation.

In recent years it has become evident that the genus Ge-
nota H. Adams & A. Adams, 1853 is highly speciose in
the European Neogene and that species are often highly
endemic (Vera-Peldez & Lozano-Francisco, 2001b; Lan-
dau et al., 2013). Genota maximei differs from G. ramosa
(de Basterot, 1825) from the lower Miocene of France in
having stronger tubercles developed at the shoulder and
stronger spiral sculpture, only slightly weaker than the
axial ribs, forming a reticulated pattern below the shoul-
der. The anal sinus is of similar depth but broader than
in G. maximei. Despite numerous specimens at hand
from several Aquitanian lower Miocene deposits, none
has the protoconch preserved. As correctly noted by
Glibert (1954) the Le Pigeon Blanc species is most simi-
lar to Genota valeriae (Hoernes & Auinger, 1891) from
the middle Miocene Paratethys. The sculpture is almost
identical, differing in details; the subsutural collar bear-
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ing prominent axial lamellae seen in G. maximei is absent
in G. valeriae, the axial ribs below the shoulder are finer
and the tubercles formed at the shoulder are sharper in G.
valeriae, the last whorl is more constricted at the base and
the columella and siphonal canal are more twisted in G.
valeriae. Importantly, the anal sinus in Genota maximei
is deeper and narrower than in G. valeriae. Unfortunate-
ly, the protoconch is not preserved in any of the speci-
mens of G. valeriae at hand. Genota rudolfi (Toula, 1901)
from the middle Miocene eastern Proto-Mediterranean
of Turkey has a protoconch of 2.75 whorls, far more ele-
vated spiral sculpture forming a reticulated pattern below
the shoulder on the last whorl, and a broader, shallower
anal sinus. Genota pseudoelisae Landau, Harzhauser,
Islamoglu & Silva, 2013, from the same deposits in Tur-
key has an even taller multispiral protoconch composed
of 3.25 whorls, the teleoconch is squatter, the shoulder
more sharply angled and, the anal sinus is shallower. The
sculpture on the last whorl is similar to that of G. vale-
riae and G. maximei. Genota domenechae Vera-Pelaez
& Lozano-Francisco, 2001 from the upper Pliocene
lower Piacenzian of Estepona is immediately separated
by its paucispiral mammillate protoconch composed of
two whorls and subobsolete sculpture, which is only sig-
nificantly developed at the shoulder. Genota lusitaniae
Vera-Peldez & Lozano-Francisco, 2001 from the lower
Pliocene Zanclean of the Guadalquivir Basin of Spain
and upper Pliocene lower Piacenzian of the Mondego
Basin of Portugal is a larger, more solid-shelled species,
with a multispiral protoconch of three whorls, coarsely
sculptured teleoconch with prominent nodes developed
at the shoulder and raised cords, especially on the subsu-
tural ramp. The anal sinus is broader and shallower than
in G. maximei. Genota bonnani Bellardi, 1877 from the
Pliocene Mediterranean has a multispiral protoconch of
three whorls, and stronger spiral sculpture.

Millet (1854, p. 161) recorded this species from Assem-
blage I localities (Thorigné, St-Michel, Sceaux-d’Anjou,).
Brébion (1964, p. 569) added and Beaulieu and Assem-
blage III (Le Pigeon Blanc, Palluau).

The genus Genota is a thermophilic element in the As-
semblage I fauna. Today Genota is a West African genus
not found further north than Western Sahara (Ardovini
& Cossignani, 2004). The paucity of species in the As-
semblage I fauna might suggest SSTs consistent with the
colder most northern limit of the genus’ distribution.

Distribution — Upper Miocene: Atlantic (Tortonian):
northwestern France (Brébion, 1964). Lower Pliocene:
Atlantic, NW France (Glibert, 1954; Brébion, 1964).

Family Clathurellidae H. Adams & A. Adams, 1853
Genus Clathrella Carpenter, 1857

Type species — Clavatula rava Hinds, 1843, by subse-
quent designation under plenary powers (ICZN, 1963,

Opinion 666), present-day, Panamic Region.

1857  Clathrella Carpenter, p. 399. Originally estab-
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lished as a nom. nov. pro Defrancia Millet, 1827
non Bronn, 1825 [Bryozoa], Opinion 666 (ICZN,
1963) ruled them to have different type species.
Placed on the Official List by Opinion 666.

Clathurella pierreaimei nov. sp.
Plate 6, figs 3, 4

Type material — Holotype NHMW 2015/0133/0573, height
6.4 mm, width 3.8 mm (PL. 6, fig. 3); paratype | NHMW
2015/0133/0572, height 7.5 mm, width 3.8 mm (PL. 6, fig.
4).

Other material — Maximum height 7.5 mm. LC (4).

Etymology — Named after Pierre-Aimé Millet de la Tur-
taudieére (1783-1873) in recognition of his work on the ge-
nus. Clathurella gender feminine.

Locus typicus — Le Pigeon Blanc, Le Landreau, Loire-
Atlantique department, NW France.

Stratum typicum — Zanclean, lower Pliocene.

Diagnosis — Clathurella species of small size, squat, pro-
toconch multispiral, last two whorls carinate, teleoconch
of 4.5 rounded whorls, sculptured by 11 narrow axial ribs
overrun by sharp spiral cords, three on first whorl, five
on penultimate, surface covered in micropustules, outer
lip strongly thickened, denticulate within, siphonal canal
relatively short.

Description — Shell small, squat turriform. Protoconch of
about four whorls with last two whorls strongly carinate
mid-whorl; surface poorly preserved. Junction with teleo-
conch sharp, delimited by beginning of adult sculpture.
Teleoconch of 4.5 whorls, with three strong sharp, narrow
primary spiral cords on first whorl, adapical cord delimit-
ing narrow, smooth, concave subsutural ramp; abapically
further primary cords appear at shoulder, strengthening
abapically; five primary cords on penultimate whorl; no
secondary spiral sculpture. Cords overrun 11 narrow or-
thocline axial ribs without becoming swollen or forming
tubercles at intersections. Surface between spiral cords
covered in dense micropustules. Last whorl squat, round-
ed at shoulder, strongly constricted at base, bearing 9-10
spiral cords, with a further five cords running over sipho-
nal fasciole. Aperture ovate, narrow; outer lip strongly
thickened by varix, bearing tubercular denticles within;
adapical denticles strongest, four denticle below weaken-
ing abapically; anal sinus deep U-shaped, with apex on
abapical half of subsutural ramp; siphonal canal relative-
ly short, open. Columella narrowly excavated adapically,
straight below; callus hardly developed.

Discussion — Although the teleoconch sculpture is simi-
lar to that seen in raphitomids, we have placed this spe-
cies in the genus Clathurella Carpenter, 1857 based on
the multispiral protoconch with a strongly carinate last

two whorls, U-shaped anal sinus and strong tubercular
denticulation within the outer lip dominated by a stout
apical tooth. Shells of the genera Clathurella and Pleu-
rotomoides Bronn, 1831 seem to overlap in teleoconch
characters, but the protoconch in Clathurella species
is multispiral, of 3-4 whorls, with the last 1-2 whorls
strongly carinate and axial lamellae on the lower half
(Bernasconi & Robba, 1984), whereas those of Pleuroto-
moides have only 2-2.5 whorls, with only the last half
whorl carinate and no axial sculpture (Powell, 1966). The
protoconch in the specimens of Clathurella pierreaimei
nov. sp. at hand are not well preserved but are multispiral,
smaller and more pointed than those of the northwestern
French Pleurotomoides species and there are traces of
axial riblets below the carina.

Clathurella speafici Bellardi, 1877 from the Mediterra-
nean lower Pliocene of Italy has a similar profile but has
wider spirals that become somewhat swollen where they
overrun the axial ribs; two spirals predominant on the
spire whorls, whereas in C. pierreaimei the spirals are
much narrower, sharp and equal strength. Other Medi-
terranean Clathurella species such as C. scalaria (De
Cristofori & Jan, 1832), and the middle Miocene North
Sea Basin C. luisae (Semper in von Koenen, 1872) have
more slender shells with tall scalate spires, their teleo-
conch overlapping with forms of Pleurotomoides species
but differing in the protoconch features discussed above.

Distribution — Lower Pliocene: Atlantic, NW France (this
paper).

Genus Pleurotomoides Bronn, 1831

Type species — Defrancia pagoda Millet, 1827, by typifi-
cation of replaced name, Miocene, France.

1827  Defrancia Millet, p. 437. Type species (by subse-
quent designation; Dall, 1908): Defrancia pagoda
Millet, 1827, Miocene, France. Junior homonym
of Defrancia Bronn, 1825 [Bryozoal].

1831  Pleurotomoides Bronn, p. 555. Substitute name for
Defrancia Millet, 1827, non Bronn, 1825 [Bryozoa].

Pleurotomoides hordeaceus (Millet, 1827)
Plate 06, figs 1, 2

*1827  Defrancia hordeacea Millet, p. 440, pl. 7, fig. 3.
1854 Defrancia Hordeacea Millet — Millet, p. 161.
1954 Pleurotomoides hordeaceus Millet, 1826 [sic] —

Glibert, p. 56, pl. 7, fig. 2.
1964  Pleurotomoides hordaceus [sic] Millet, 1826 [sic]
— Brébion, p. 617.

Material and dimensions — Maximum height 13.6 mm,
width 5.5 mm. NHMW 2015/0133/0528 (1), NHMW
2015/0133/0529 (11), LC (50), FVD (30). Le Pigeon Blanc,
Le Landreau, Nantes area, Loire-Atlantique department,
NW France.



Discussion — Pleurotomoides hordeaceus (Millet, 1827)
is characterised by its relatively slender shell, round-
shouldered whorls and sculpture composed of broad
rounded ribs, 9-10 on the penultimate whorl; on the last
whorl the ribs are obsolete on the subsutural platform and
base, swollen mid-whorl, crossed by fine close-set spiral
cords of alternate strength. The outer lip is alate, the ap-
erture has a strong tooth on outer lip and on the parietal
portion of the columella, delimiting a deep, U-shaped
anal sinus. Numerous elongated denticles are developed
below these stout teeth on either side of the aperture. Un-
fortunately the protoconch is not well preserved in any of
the specimens at hand, but it is multispiral (PL. 6, fig. 2d).
Specimens from the Assemblage I deposit of St-Clément-
de-la-Place show it to be of a planktotrophic type, with
the last two whorls carinate. This and several other Pleu-
rotomoides species from the Upper Miocene Assemblage
I deposits of northwestern France were described by
Millet (1827), and will be discussed and compared in the
corresponding part of this work. This is the only Pleu-
rotomoides in the Assemblage I1I fauna. Brébion (1964)
described and illustrated P. lecointrei (nomen nudum)
from Le Pigeon Blanc, but this is a raphitomid.

Millet (1854) recorded this species from Assemblage I
(Thorigné, Sceaux-d’Anjou, Renauleau), to which Bré-
bion (1964, p. 618) added St-Clément-de-la-Place and As-
semblage 111 (Le Pigeon Blanc).

Distribution — Upper Miocene: Atlantic (Tortonian), NW
France (Millet, 1854; Brébion, 1964). Lower Pliocene:
Atlantic, NW France (Glibert, 1954; Brébion, 1964).

Family Clavatulidae Gray, 1853
Genus Clavatula Lamarck, 1810

Type species — Clavatula coronata Lamarck, 1801, by
monotypy, present-day, West Africa.

1810  Clavatula Lamarck, p. 84.

Clavatula helwerdae nov. sp.
Plate 1, figs 10-12

1964  Clavatula vasseuri Brébion, p. 547, pl. 13, fig. 26
(nomen nudum).

Type material — Holotype NHMW 2015/0133/0431, height
57.3 mm, width 19.9 mm (PL. 1, fig. 10); paratype ]| NHMW
2015/0133/0432, height 44.9 mm, width 16.0 mm (incom-
plete; PL. 1, fig. 11); paratype 2 NHMW 2015/0133/0433,
height 26.0 mm, width, 10.9 mm (spire fragment; Pl. 1,
fig. 12).

Other material — Maximum height 57.7 mm, width 19.5
mm. NHMW 2015/0133/0434 (3 spire fragments), LC (2
complete adults + 9 subadults, and juveniles), FVD (1).
Le Pigeon Blanc, Le Landreau, Nantes area, Loire-Atlan-
tique department, NW France.
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Etymology — Named after Renate Helwerda of the Natu-
ralis Biodiversity Center, Leiden, The Netherlands, in
recognition of her contributions to molluscan palaeontol-
ogy. Clavatula gender feminine.

Locus typicus — Le Landreau, Le Pigeon Blanc, Loire-
Atlantique department, NW France.

Stratum typicum — Zanclean, lower Pliocene.

Diagnosis — Medium-sized Clavatula species with much
reduced sculpture; whorls bearing swollen smooth infra-
sutural and beaded supra-sutural band, profile between
concave, abapically beads on suprasutural band weaken,
spiral sculpture of crowded threads somewhat stronger
below periphery on last whorl, deep U-shaped anal sinus
with apex mid subsutural ramp, last whorl strongly but
narrowly swollen at periphery, constricted at base, sipho-
nal canal long, broad.

Description — Shell of medium size and thickness, fusi-
form, with tall spire and long siphonal canal. Protoconch
not preserved. Teleoconch consisting of eight whorls
bearing swollen smooth infra-sutural and beaded supra-
sutural band, whorl periphery concave between. Abapi-
cally beading on suprasutural band weakens, obsolete, or
almost so, on penultimate whorl. Spiral sculpture con-
sists of fine, crowded, irregular spiral threads. Suture
impressed, linear. Last whorl 60% of total height, bear-
ing swollen infrasutural band, concave subsutural ramp,
shoulder placed low, almost mid-whorl, narrowly inflated
and convex at periphery, strongly constricted at base;
spiral sculpture somewhat reinforced below periphery.
Aperture clongate, 47% of total height, outer lip simple,
anal sinus U-shaped, narrow, deep with apex placed mid
subsutural ramp, siphonal canal long, relatively broad,
open, straight, recurved at tip. Columella excavated up-
per third, straight and smooth below. Columella callus
moderately thickened and expanded over base, sharply
delimited. Siphonal fasciole long, straight, rounded.

Discussion — Clavatula helwerdae nov. sp. is character-
ised above all by its reduced sculpture. Beading is only
present on the suprasutural band and weakens abapically,
absent from the penultimate whorl in adult specimens.
The whorl profile is strongly concave between the infra-
and supra-sutural bands and the swollen periphery on the
last whorl is rather narrow. As pointed out by Brébion
(1964, p. 548) this species is remarkably similar to C. ex-
cavata Bellardi, 1877 from the Miocene Proto-Mediter-
ranean of Italy. The differences given ‘Cl. excavata....n'a
pas d’ornementation spirale, le canal est beaucoup plus
court, les nodules moins nombreux’ (Brébion, 1964, p.
548) are not convincing. Neither the canal nor the bead-
ing on the supra-sutural cord seem significantly different
from that figured by Bellardi (1877, pl. 6, fig. 18). Unfor-
tunately, we have not seen C. excavata, which does not
seem to have been refigured. In his description Bellardi
noted that fine spiral sculpture was present but obsolete
between the cords bordering the suture. In his figure it
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can be seen that the cords are also slightly reinforced be-
low the periphery on the last whorl. Nevertheless, it is
correct to say that although weak, the spiral sculpture is
stronger in C. helwerdae. However, the siphonal fasciole
in C. helwerdae is significantly broader than that of C.
excavata. Although these differences are small, Clavat-
ula species are highly endemic (Vera-Peldez & Lozano-
Francisco, 2001a; Scarponi & Della Bella, 2003; Landau
et al., 2013) and it is unlikely that the two are conspecific.
Clavatula saubrigiana (Grateloup, 1845) from the middle
Miocene Aquitaine Basin also has modest sculpture but it
is stronger than in C. helwerdae, the beading is tubercu-
lar, the apical angle is slightly narrower, the spire relative-
ly longer and the siphonal fasciole somewhat shorter and
narrower. Clavatula salomacensis Peyrot, 1931 also from
the middle Miocene Aquitaine Basin also has stronger
sculpture, coarser tubercles on the suprasutural cord, and
the basal spiral cords are more prominent.

The genus Clavatula is a thermophilic element in the As-
semblage III fauna. Today Clavatula is a West African
genus not found further north than Western Sahara (Ar-
dovini & Cossignani, 2004). The paucity of species in the
Assemblage III fauna might suggest SSTs consistent with
the colder most northern limit of the genus’ distribution.

Distribution — Lower Pliocene: Atlantic, NW France
(Brébion, 1964).

Genus Fusiturris Thiele, 1929

Type species — Pleurotoma undatiruga Bivona, 1838, by
monotypy, present-day, West Africa.

1929 Fusiturris Thiele, p. 361.

1929 Tyrrhenoturris Coen, p. 297. Type species (by
subsequent designation; Powell, 1942): Pleu-
rotoma undatiruga Bivona, 1838, by monotypy,
present-day, West Africa. Junior objective syno-
nym of Fusiturris Thiele, 1929.

Fusiturris strigosa (Millet, 1865)
Plate 1, figs 13-15

1854 Pleurotoma Strigosa Millet, p. 161 (nomen nudum).
*1865  Pleurotoma strigosa Millet, p. 588.
1964 Turris (Fusiturris) aquensis Grateloup, 1832 —
Brébion, p. 554, pl. 13, figs 28, 29 [non Fusiturris
aquensis (Grateloup, 1832)].

Material and dimensions — Maximum height 28.1
mm, width 7.3 mm. NHMW 2015/0133/0435-0437 (3),
2015/0133/0438 (19), LC (50+), FVD (49). Le Pigeon
Blanc, Le Landreau, Nantes area, Loire-Atlantique de-
partment, NW France.

Original description — ‘Pleurotoma strigosa, Millet. Coq.
trés-allongée, fusiforme, a canal étroit, allongé, plus ou
moins recourbé en dessus, composée de douze a treize

tours de spire, le dernier ne faisant pas la moitié de la
longueur totale. Chaque tour est surélevé par la présence
de petites varices sinueuses et décurrentes, formées par
les tours d’accroissement que fournit le sinus du bord
droit. Ces petites varices, dans la var., sont remplacées
par des cotes noduleuses trés-prononcées. Longueur: 35-
38 millimetres; diametre: 8-9 millimetres. Th., Sc., Ren.,
Saint-Michel” (Millet, 1865, p. 588).

Discussion — To the above description we can add that the
protoconch is paucispiral composed of 1.5-1.75 smooth
whorls with a bulbous first whorl. This protoconch type
is suggestive of non-planktotrophic development. Millet
(1865) described this species from the upper Miocene
Tortonian of northwestern France. We confirm that the
lower Pliocene Zanclean Assemblage III specimens are
conspecific. Brébion (1964, p. 554) considered this spe-
cies a synonym of F. aquensis (Grateloup, 1832) from the
lower Miocene Aquitaine Basin, also recorded from the
lower-middle Miocene North Sea Basin (A.W. Janssen,
1984). However, despite the teleoconch of the two being
similar, F. aquensis has a multispiral protoconch com-
posed of four whorls (Glibert, 1954, p. 11; A.W. Janssen,
1984, pl. 10, fig. 13), suggestive of planktotrophic devel-
opment. Although the teleoconch sculpture is somewhat
variable in F. aquensis and similar to that of F. strigosa
(Millet, 1865), the siphonal canal is shorter in F. aquen-
SIs.

Millet (1854, p. 161; 1865, p. 588) described this spe-
cies from Assemblage I localities if Thorigné, Sceaux-
d’Anjou, Renauleau, and Saint-Michel. Brébion (1964,
p. 555) added St-Clément-de-la-Place and Beaulieu, As-
semblage IT (Apigné, Le Temple du Cerisier) and Assem-
blage I1I (Palluau, Le Pigeon Blanc).

Distribution — Upper Miocene: Atlantic (Tortonian and
Messinian): northwestern France (Millet, 1854, 1865;
Brébion, 1964). Lower Pliocene: Atlantic, NW France
(Brébion, 1964).

Family Drilliidae Olsson, 1964
Genus Crassopleura Monterosato, 1884

Type species — Pleurotoma maravignae Bivona, 1838, by
monotypy, Pleistocene, Italy.

1884  Crassopleura Monterosato, p. 127.

Crassopleura clavulina brugnonei (Dollfus, 1907)
Plate 2, figs 1-4
*1907  Pleurotoma (Drillia) incrassata var. brugnonei

Dollfus, p. 310.

1954  Clavus (Cymatosyrinx) clavulina forme brugno-
nei Dollfus, 1906 [sic] — Glibert, p. 32, pl. 5, fig.
3b.

1964  Clavus (Cymatosyrinx) clavulina var. brugnonei
Dollfus, 1906 [sic] — Brébion (partim), p. 551.



Material and dimensions — Maximum height 10.6
mm, width 3.5 mm. NHMW 2015/0133/0439-0442 (4),
2015/0133/0443 (42), LC (50+), FVD (50+). Le Pigeon
Blanc, Le Landreau, Nantes area, Loire-Atlantique de-
partment, NW France.

Discussion — As pointed out by Glibert (1954, p. 33),
the differences between the lower Miocene Tortoni-
an Assemblage I specimens of Crassispira clavulina
(Desmoulins, 1842) and those from the lower Pliocene
Zanclean Assemblage III locality of Le Pigeon Blanc
are small but consistent. Both populations have a low
dome-shaped paucispiral protoconch composed of about
two smooth whorls (PL. 2, fig. 4) and the teleoconch in
both can have a more or less elevated spire and weaker
or stronger sculpture. The number of ribs is also variable;
some specimens have a greater number of ribs (PL. 2, fig.
2) so that the shell superficially resembles C. maravignae
(Bivona, 1838), but that species has a multispiral proto-
conch. However, the stratigraphically younger Le Pigeon
Blanc specimens generally have a squatter shell, a more
concave subsutural ramp, more convex whorls, the last
whorl is comparatively larger and more inflated, the ribs
are generally more strongly developed (although they
are subobsolete in some specimens; Pl. 2, fig. 3), and the
narrow U-shaped anal sinus is even deeper and more
constricted in the Assemblage III specimens. Dollfus
(1907) erected the name Pleurotoma (Drillia) incrassata
var. brugnonei for the specimens from Le Pigeon Blanc,
which we consider to be a valid chronosubspecies of C.
clavulina. A lectotype was figured by Glibert (1954, pl.
5, fig. 3b).

Brébion (1964, p. 552) recorded both C. clavulina and
C. clavulina brugnonei from numerous Assemblage |
localities and from Le Pigeon Blanc only C. clavulina
brugnonei. Whilst we accept that some specimens might
be difficult to clearly ascribe to one of the two subspe-
cies, we here restrict C. clavulina brugnonei to the As-
semblage 111 localities.

Distribution — Lower Pliocene: Atlantic, NW France
(Glibert, 1954; Brébion, 1964).

Family Horaiclavidae Bouchet, Kantor, Sysoev & Puil-
landre, 2011

Genus Haedropleura Bucquoy, Dautzenberg & Dollfus,
1883

Type species — Pleurotoma septangularis Montagu, 1803,
by original designation, present-day, Mediterranean.

1883 Haedropleura Bucquoy, Dautzenberg & Dollfus,
p. 85, 110.

Note — Species within the genus Haedropleura are almost
impossible to identify reliably without their protoconch
(Scarponi & Della Bella, 2003). As in raphitomines,
species pairs occur, one with a paucispiral protoconch,
the other with a multispiral protoconch but with almost
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identical teleoconch shells. At present three living Euro-
pean species are recognized (Micali, 2010): H. secalina
(Philippi, 1844)/ H. septangularis (Montagu, 1803) form
one species pair, the third species H. flexicosta Montero-
sato, 1884 has a paucispiral protoconch and is most simi-
lar to H. contii (Bellardi, 1877). At present protoconch
type is considered a species specific character, although
we stress the same comment made under the generic note
for Raphitoma might apply here.

Haedropleura fratemcontii nov. sp.
Plate 2, figs 5, 6

1954 Haedropleura contii Bellardi, 1877 — Glibert, p.
54, pl. 6, fig. 14 [non Haedropleura contii (Bel-
lardi, 1877)].

1964  Bellaspira (Haedropleura) contii Bellardi, 1877
— Brébion, p. 566 [non Haedropleura contii (Bel-
lardi, 1877)].

Type material — Holotype NHMW 2015/0133/0546, height
9.0 mm, width 3.7 mm (PL 2, fig. 5); paratype | NHMW
2015/0133/0547, height 8.4 mm, width 3.2 mm; paratype
2 NHMW 2015/0133/0559, height 13.9 mm, width 5.4 mm
(PL 2, fig. 6).

Other material — Maximum height 14.1 mm. LC (15),
FVD (5). Le Pigeon Blanc, Le Landreau, Nantes area,
Loire-Atlantique department, NW France.

Etymology — Latin ‘frater, fratris’ brother, noun; borther
of H. contii, reflecting the close similarity to that species.
Haedropleura gender feminine.

Locus typicus — Le Landreau, Le Pigeon Blanc, Loire-
Atlantique department, NW France.

Stratum typicum — Zanclean, lower Pliocene.

Diagnosis — Haedropleura species of small size, with
smooth paucispiral protoconch of two whorls, convex
teleoconch whorls with 12-13 narrow, slightly sinuous
ribs, fine crowded spiral sculpture, relatively large ap-
erture, moderately short siphonal canal, without parietal
pad or tooth.

Description — Shell small, of moderate thickness, fusi-
form, relatively slender. Protoconch paucispiral, com-
posed of two smooth whorls with large nucleus. Junction
with teleoconch marked by beginning of axial sculpture.
Teleoconch of 4.5 convex whorls, with periphery placed
between mid-whorl and suture. Suture impressed, undu-
lating. Axial sculpture of narrow, weakly opisthocline,
slightly sinuous ribs, 12-13 on last whorl, not aligned axi-
ally, extending between sutures. Spiral sculpture of very
fine, crowded, equal spiral cords covering entire surface.
Last whorl convex, subsutural ramp narrow, hardly de-
limited, weakly constricted at base; base not sharply
delimited, imperforate. Aperture ovate, relatively wide,



98  Ceulemans, Van Dingenen & Landau. The lower Pliocene gastropods of Le Pigeon Blanc. Neogastropoda (Conoidea) and Heterobranchia

outer lip convex, thickened by narrow labial varix; anal
canal not developed; siphonal canal moderately short,
open, slightly recurved at tip. Columella weakly excavat-
ed. Columellar and parietal callus not expanded, forming
very narrow callus rim visible only on side view.

Discussion — Glibert (1954, p. 54) identified some speci-
mens from Le Pigeon Blanc as Haedropleura contii (Bel-
lardi, 1877), originally described from the lower Pliocene
Mediterranean of Italy. That species is characterised by
its tall multispiral protoconch (holotype; protoconch:
Bernasconi & Robba, 1984, pl. 3, fig.1; teleoconch: Fer-
rero Mortara et al., 1981, pl. 13, fig. 11). Its teleoconch is
composed of more convex whorls than in the H. secalina
(Philippi, 1844)/ H. septangularis (Montagu, 1803) spe-
cies pair, with more numerous (11-14), narrower, slightly
sinuous ribs that extend between the sutures but are not
aligned axially, and the parietal callus and pad are hardly
developed, whereas in both of H. secalina and H. septan-
gularis a small parietal pad is present. The specimen il-
lustrated by Glibert (1954, pl. 6, fig. 14) is also from Le
Pigeon Blanc and identical to the specimen figured here
with a paucispiral protoconch. Therefore it cannot be
conspecific with H. contii.

However, we could consider Haedropleura fratemcon-
tii nov. sp. the paucispiral species pair to H. contii. The
teleoconch shells are almost identical; the siphonal canal
is possibly slightly longer in H. fratemcontii.

Micali (2010, p. 5) drew attention to a third extant Medi-
terranean species with a paucispiral protoconch: H. flexi-
costa Monterosato, 1884. It differs from Haedropleura
fratemcontii in being more solid, the subsutural ramp is
concave and more obvious than in H. fratemcontii, the
axial ribs are more sinuous and tend to be swollen on the
abapical portion of the whorl and there is a small parietal
swelling developed.

Distribution — Lower Pliocene: Atlantic, NW France
(Glibert, 1954; Brébion, 1964).

Haedropleura secalina (Philippi, 1844)
Plate 2, fig. 7
*1844  Pleurotoma secalinum Philippi, p. 170, pl. 26, fig.

9.

1896  Haedropleura septangularis Montg. — Cossmann,
p. 92, pl. 6, figs 14, 15 [non Haedropleura septan-
gularis (Montagu, 1803)].

1904  Bela (Haedropleura) septangularis var. parvulata
Sacco, p. 47, pl. 12, figs 53-54.

1910  Bela (Haedropleura) septangularis (Montagu) —

Cerulli-Irelli, p. 51, pl. 4, figs 55-57 [non Haedro-

pleura septangularis (Montagu, 1803)].

Haedropleura septangularis (Montagu) — Harmer,

p- 251, pl. 27, fig. 27, pl. 29, figs 3, 4.

1915  Haedropleura septangularis var. secalina (Philip-

pi) — Harmer, p. 253, pl. 29, figs 5, 6.

Haedropleura septangularis f. secalina Philippi,

1844 — Glibert, p. 52, pl. 6, fig. 12a [= Haedrop-

71915

non 1954

leura septangularis (Montagu, 1803)].

1964  Bellaspira (Haedropleura) septangularis var. sec-

alina Philippi, 1844 — Brébion, p. 565, pl. 13, fig.

38.

Haedropleura secalina (Philippi, 1844) — Berna-

sconi & Robba, p. 279, pl. 3, fig. 2 [= Haedropleura

septangularis (Montagu, 1803)].

1997  Haedropleura secalina (Philippi, 1844) — Chirli
(partim), p. 36, pl. 9, figs 10-11 [not 12 = Haedro-
pleura bucciniformis (Bellardi, 1877)].

2002  Haedropleura septangularis (Montagu, 1803) —
Vera-Pelédez, p. 201, pl. 3, fig. K [non Haedropleu-
ra septangularis (Montagu, 1803)].

2003 Haedropleura secalina (Philippi, 1844) — Scarpo-
ni & Della Bella, p. 55, figs 84a-b, 91.

2010  Haedropleura secalina (Philippi, 1844) — Sosso &
Dell’ Angelo, p. 45, p. 61 unnumbered fig. middle
row centre.

2010  Haedropleura secalina (Philippi, 1844) — Micali,
p. 4, figs 2-4.

non 1984

Material and dimensions — Maximum height 10.0 mm,
width3.5mm. NHMW 2015/0133/0542 (1),2015/0133/0543
(2). Le Pigeon Blanc, Le Landreau, Nantes area, Loire-
Atlantique department, NW France.

Discussion — Scarponi & Della Bella (2003, p. 55) and
Micali (2010, p. 4) discussed the confusion surrounding
this species, which has often been considered a subspe-
cies of Haedropleura septangularis (Montagu, 1803).
Haedropleura secalina (Philippi, 1844) and H. septan-
gularis form a species pair; H. septangularis has a mul-
tispiral protoconch of about 2.5-3 whorls with sigmoid
axial riblets on the last half whorl, whereas H. secalina
has a paucispiral protoconch of 1.5-2.0 whorls covered
with micropustular sculpture to a variable degree. Their
teleoconch shells are difficult to separate consistently
and rather variable. According to Scarponi & Della Bella
(2003) in H. secalina the ribs are weaker but more nu-
merous than in H. septangularis (9-11 vs. 7-8), and more
flexuous according to Micali (8-10 vs. 7; 2010, p. 4), who
gave a lower rib count for both species.

The shell surface of the specimens from Le Pigeon Blanc
is somewhat abraded, making them poor to photograph,
but both multispiral and paucispiral forms are present. In
the material at hand the multispiral form (H. septangula-
ris) has nine weaker ribs that persist onto the last whorl,
and the paucispiral form (H. secalina) has eight broader
ribs, one or two strongly varicose in some specimens, that
weaken on the penultimate and are obsolete on the last
whorl. This is opposite to what was reported by Scarponi
& Della Bella (2003) for their Italian Pliocene material.
This might suggest either that we are dealing with an even
more diverse species complex than previously thought, or
that this is a highly variable species, both in teleoconch
and possibly protoconch morphology. We provisionally
use the protoconch alone to distinguish the two forms,
pending further molecular studies to verify the value of
protoconch morphology in separating species pairs. In
the chresonymy of the two species we have only included



references in which the protoconch is either visible or de-
scribed. Therefore, the distribution may be incomplete.
We have excluded Brébion’s (1964, p. 566) records in the
northwestern French upper Miocene Assemblage I and 11
and upper Pliocene-Pleistocene Assemblage IV faunas,
which will be verified in subsequent papers.

Distribution — Upper Miocene: Atlantic (Tortonian and
Messinian): NW France (Brébion, 1964); Proto-Mediter-
ranean (Tortonian), Italy (Sacco, 1904). Lower Pliocene:
Atlantic, NW France (Glibert, 1954; Brébion, 1964); cen-
tral Mediterranean, Italy (Chirli, 1997; Scarponi & Della
Bella, 2003). Upper Pliocene: North Sea Basin, Red Crag,
England (Harmer, 1915); western Mediterranean, Este-
pona Basin (Vera-Pelaez, 2002); central Mediterranean,
Italy (Scarponi & Della Bella, 2003; Sosso & Dell’Angelo,
2010). Upper Pliocene-Pleistocene: Atlantic, NW France
(Brébion, 1964). Lower Pleistocene: central Mediterrane-
an, Italy (Cerulli-Irelli, 1910). Present-day: western and
central Mediterranean (Micali, 2010).

Haedropleura septangularis (Montagu, 1803)
Plate 2, figs 8, 9

*1803  Murex septangularis Montagu, p. 268, pl. 9, fig. 5.
1836  Pleurotoma heptagona Scacchi, p. 42, pl. 1, fig.
17.
1904 Bela (Haedropleura) septangularis (Mont.) — Sac-
co, p. 47, pl. 12, figs 51-52.
1954  Haedropleura septangularis f. secalina Philippi,
1844 — Glibert, p. 52, pl. 6, fig. 12a [non Haedro-
pleura secalina (Philippi, 1844)].
1954  Haedropleura septangularis f. Montagu, 1803 —
Glibert, p. 53, pl. 6, fig. 12b.
1966  Haedropleura septangularis (Montagu, 1803) —
Powell, p. 83, pl. 12, fig. 18.
1984  Haedropleura secalina (Philippi, 1844) — Berna-
sconi & Robba, p. 279, pl. 3, fig. 2 [non Haedro-
pleura secalina (Philippi, 1844)].
1985  Haedropleura septangularis (Montagu, 1803) —
Fretter & Graham, p. 510, fig. 350.
1988  Haedropleura septangularis (Montagu, 1803) —
Graham, p. 426, fig. 176.
1997  Haedropleura septangularis (Montagu, 1803) —
Chirli, p. 37, pl. 10, figs 5-7.
Haedropleura septangularis (Montagu, 1803) —
Vera-Peléez, p. 201, pl. 3, fig. K [= Haedropleura
secalina (Philippi, 1844)].
2003  Haedropleura septangularis (Montagu, 1803) —
Scarponi & Della Bella, p. 55, figs 85-87, 92.
2010  Haedropleura septangularis (Montagu, 1803) —
Micali, p. 3, fig. 1.
2011  Haedropleura septangularis (Montagu, 1803) —
Landau et al., p. 36, pl. 19, fig. 6 (on plate nrs. 6
and 7 inverted lapsus).

non 2002

Material and dimensions — Maximum height 10.6 mm,
width 3.9 mm. NHMW 2015/0133/0544 (1), 2015/0133/0545
(1), NHMW 2015/0133/0560 (1), LC (15), FVD (6). Le Pi-
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geon Blanc, Le Landreau, Nantes area, Loire-Atlantique
department, NW France.

Discussion — see above under Haedropleura secalina
(Philippi, 1844).

Distribution — Middle Miocene: Atlantic, Loire Basin
(Glibert, 1954). Lower Pliocene: Atlantic, NW France
(Brébion, 1964), Guadalquivir Basin (Landau et al.,
2011); central Mediterranean, Italy (Chirli, 1997; Scar-
poni & Della Bella, 2003). Upper Pliocene: central Medi-
terranean, Italy (Sacco, 1904; Scarponi & Della Bella,
2003). Present-day: northeastern Atlantic frontage, Nor-
way to Madeira and Canaries, rare in the Mediterranean
(Micali, 2010).

Family Mangeliidae Fischer, 1883
Genus Agathotoma Cossmann, 1899

Type species — Mangelia angusta Bellardi, 1847, by typi-
fication of replaced name, Pliocene, Italy.

1877  Ditoma Bellardi, p. 295. Type species (by mono-
typy): Mangelia angusta Bellardi, 1847, Pliocene,
Italy (non Illiger, 1807, p. 320 [Coleoptera]).

1899  Agathotoma Cossmann, p. 45. Nom. nov. pro Dito-
ma Bellardi, 1877, non llliger, 1807 [Coleopteral].

Agathotoma angusta Bellardi, 1847

1842 Pleurotoma angusta Jan in Sismonda, p. 34 (no-

men nudum).
*1847  Raphitoma angusta Bellardi, p. 103, pl. 4, fig. 25.

1847  Raphitoma angusta Bell. — Sismonda, p. 35.

1877  Mangelia angusta (Jan) — Bellardi, p. 295, pl. 8,
fig. 40.

1896  Mangelia (Ditoma) angusta Jan — Cossmann, p.
125, pl. 7, figs 29, 30.

1910  Mangilia (Agathotoma) angusta Jan — Cerulli-
Irelli, p. 248, pl. 36, figs 20, 21.

1914 Mangilia (Agathotoma) angusta Jan — Cipolla, p.
148, pl. 13, fig. 19.

1937  Mangelia costata var. angusta (Jan) — Montanaro,
p- 173, pl. 8, fig. 9.

1943 Agathotoma angusta (Jan) — Wenz, p. 1446, fig.
4092.

1960  Mangelia (Agathotoma) angusta Jan, 1842 — Gli-
bert, p. 27, pl. 5, fig. 11.

1964  Agathotoma angusta Jan in Sismonda, 1842 —
Brébion, p. 594.

1966  Agathotoma angusta (Jan in Bellardi, 1848 [sic])
—Powell, p. 99, pl. 15, fig. 15.

1974  Agathotoma angusta (Jan in Bellardi, 1848 [sic])
— Malatesta, p. 431, pl. 32, fig. 10.

1975  Agathotoma angusta (Jan) — Pavia, p. 113, pl. §,
fig. 21.

1992 Mangelia angusta (Jan, 1842) — Cavallo & Repet-
to, p. 142, fig. 385.
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1997  Agathotoma angusta (Jan in Sismonda, 1842) —
Chirli, p. 58, pl. 16, figs 4-7.

2002  Agathotoma angusta (Jan in Sismonda, 1842) —
Vera-Pelédez, p. 206, pl. 4, figs 1, J.

2010  Agathotoma angusta (Jan, 1842) — Sosso &
Dell’ Angelo, p. 47, unnumbered fig. P. 63 top cen-
tre.

2010  Agathotoma angusta (Bellardi, 1847) — Scarponi
& Della Bella, p. 81, figs 193-200.

2013 Agathotoma angusta (Bellardi, 1847) — Landau et
al., p. 263, pl. 44, fig. 3.

Material and dimensions — Height 8.3 mm, width 3.5
mm. IRScNB IST 5087 (1). Le Pigeon Blanc, Le Lan-
dreau, Nantes area, Loire-Atlantique department, NW
France.

Discussion — Agathotoma Cossmann, 1899 species dif-
fer from Mangelia Risso, 1826 in having a much heavier
labial varix, a much deeper anal sinus and a shorter si-
phonal canal. Agathotoma angusta (Bellardi, 1847) is a
characteristic species that cannot be confused with other
mangeliids. Apart from the generic characters, 4. angusta
has 14-15 sharp, narrow axial ribs that are elevated and la-
mellar at the suture, fine spiral sculpture; spiral cords are
only developed over the siphonal fasciole, and a well de-
veloped stromboid notch abapically on the outer lip. The
protoconch illustrated by Scarponi & Della Bella (2010,
fig. 193) is multispiral, of about four convex whorls, with
sinuous axial riblets on the last two whorls.

There is little to add to the discussion by Scarponi &
Della Bella (2010, p. 82) on this very characteristic lit-
tle turrid. Raphitoma angusta Jan in Sismonda, 1842 is a
nomen nudum (Tucker, 2004). Brébion (1964, p. 594) did
not find any further specimens and reproduced Glibert’s
(1960) record for Le Pigeon Blanc. Like Brébion, despite
extensive collecting, we have also been unable to find any
further specimens.

Agathotoma pherousae (Glibert, 1960) from the upper
Miocene Assemblage I deposits of northwestern France
differs in being smaller, with fewer, thicker, rounded
instead of sharp-edged axial ribs (9-10 vs. 14-15), even
finer spiral sculpture and a weaker stromboid notch on
the outer lip. For further comparison with congeners see
Landau et al. (2013, p. 264).

Agathotoma angusta is a remarkably long-lived and
widely distributed mangeliid that did not, however, sur-
vive cooling SSTs at the end of the lower Pleistocene.

Distribution — Lower Miocene: Proto-Mediterranean
(Burdigalian), Colli Torinesi, Italy (Bellardi, 1877; Wenz,
1943). Middle Miocene: eastern Proto-Mediterranean
(Serravallian), Karaman Basin, Turkey (Landau et al.,
2013). Upper Miocene: Atlantic (Tortonian): Algarve
Basin (BL unpublished data; NHMW coll.); Proto-Med-
iterranean (Tortonian), Italy (Montanaro, 1937). Lower
Pliocene: Atlantic, NW France (Glibert, 1960); central
Mediterranean, Italy (Bellardi, 1877; Pavia, 1975; Chirli,
1997; Scarponi & Della Bella, 2010). Upper Pliocene:
western Mediterranean, Estepona Basin, Spain (Vera-

Pelaez, 2002); central Mediterranean, Italy (Bellardi,
1847; Cipolla, 1914; Malatesta, 1974; Cavallo & Repetto,
1992; Scarponi & Della Bella, 2010; Sosso & Dell’Angelo,
2010). Lower Pleistocene: central Mediterranean, Italy
(Cerulli-Irelli, 1910).

Genus Bela Leach in Gray, 1847a [October]

Type species — Murex nebula Montagu, 1803, by subse-
quent designation (Gray, 1847b [November]), present-
day, British Isles.

1847a  Bela Leach in Gray, p. 270.

1847  Ichnusa Jeffreys, p. 312. Unavailable, name intro-
duced in synonymy.

1884  Ginnania Monterosato, p. 127. Type species (by
subsequent designation; Crosse, 1885): Pleuroto-
ma fuscata Deshayes, 1835, present-day, Mediter-
ranean.

1901  Petrafixia Cossmann, 1901, p. 125, 127. Type

species (by subsequent designation; Kantor et

al., 2014): Fusus koeneni Cossmann & Lambert,

1884, Oligocene, France.

Fehria van Aartsen, p. 30. Type species (by origi-

nal designation): Ginnania taprurensis Pallary,

1904, present-day, Eastern Mediterranean.

1988a

Bela falbalae nov. sp.

Plate 2, figs 10-12
271960  Bela miranda Peyrot, 1938 — Glibert, p. 28, pl. 5,

fig. 15 [non Raphitoma miranda (Peyrot, 1938)].

Type material — Holotype MNHN.F.A66715, height
57 mm, width 2.0 mm (Pl. 2, fig. 12); paratype 1
MNHN.F.A66716, height 6.8 mm, width 1.9 mm; para-
type 2 NHMW 2015/0133/0444, height 5.9 mm, width 2.0
mm (PL. 2, fig. 10); paratype 3 NHMW 2015/0133/0445,
height 5.7 mm, width 1.8 mm (PL 2, fig. 11).

Other material — Maximum height 8.6 mm, width 2.3
mm. NHMW 2015/0133/0446 (43), LC (50+), FVD (50+).

Etymology —Named after Falbala, the beautiful, tall, slen-
der girl in the ‘Asterix’ comics. Bela gender feminine.

Locus typicus — Le Landreau, Le Pigeon Blanc, Loire-
Atlantique department, NW France.

Stratum typicum — Zanclean, lower Pliocene.

Diagnosis — Small Bela species with slender shell, high
spired, multispiral protoconch with tubercular sculpture
on last whorl, four roundly angled teleoconch whorls with
high-placed shoulder, narrow widely spaced axial ribs
predominant, weak spiral sculpture of crowded narrow
cords of alternating strength, wide, shallow U-shaped
anal sinus, short siphonal canal.



Description — Shell small, slender, fusiform, with tall
spire. Protoconch multispiral, consisting of about 3.5
whorls, with small nucleus; last whorl bearing five sub-
obsolete spiral cords and close-set opisthocline ribs with
rounded tubercles developed at intersections (hp = 580
um, dp = 650 um). Teleoconch consisting of four con-
vex whorls, subsutural ramp convex, poorly delimited,
roundly angled at shoulder. Suture impressed, shallowly
undulating. Sculpture composed of narrow, elevated,
widely spaced opisthocline ribs that extend between
sutures, eight on second teleoconch whorl, ten on last
whorl, and fine, close-set spiral cords of roughly alter-
nating strength; shoulder cord slightly strengthened. Last
whorl about 54% total height, subsutural ramp narrow,
weakly convex to concave, roundly anged at high-placed
shoulder, profile convex below, moderately constricted at
base. Axials most strongly developed at periphery, weak-
ening abapially, obsolete over base. Aperture short, about
35% total height, outer lip simple, anal sinus broadly and
shallowly U-shaped, with apex mid subsutural ramp.
Siphonal canal short, open. Columella smooth, weakly
excavated. Colmellar and parietal callus forming narrow
callus band.

Discussion — Bela falbalae nov. sp. belongs within the
Bela brachystoma (Philippi, 1844) species group of Scar-
poni & Della Bella (2010), characterised by their small
size, slender shape and relatively tall spire and short
aperture. The protoconch in all species in this group is
multispiral, with the last whorl bearing tubercular spiral
sculpture. Within this group, B. falbalae has the finest
spiral sculpture. It is most similar to the Italian Pliocene
B. fiorentina Scarponi & Della Bella, 2010 which is also
slender and has a similar number of fine axial ribs, but in
the French species the spirals are even weaker and more
numerous and the shoulder cord is less strongly devel-
oped. Apart from the difference in spiral sculpture, most
of the Italian Pliocene species illustrated by Scarponi &
Della Bella (2010) have squatter shells. Only B. scalari-
forme (Brugnone, 1862) is as slender with a tall spire but
differs in having coarser, sharper spiral sculpture.

This may be the same species as that figured by Glibert
(1960, pl. 5, fig. 15) as Bela miranda (Peyrot, 1938) from
the Langhian Middle Miocene Loire Basin of France.
The specimen is worn but is similar in size, shape and
sculpture (although the spiral sculpture is abraded). No
discussion was offered by Glibert (1960, p. 28), but we
are surprised by his interpretation of Peyrot’s species.
Peyrot (1938, p. 296, pl. 5, figs 6, 13) described Daph-
nella (Raphitoma) miranda and figured a shell we would
also place in the Raphtomidae. Moreover, his text clearly
describes a raphitomid protoconch ‘....protoconque a
petit nucleus obtus, les suivants convexes séparés par
de profondes sutures, postérieurement déprimés en un
méplat finement guilloche par la rencontre de stries
d’accroisement assez saillantes, quoique tres étroites, et
de deux filets spiraux tres ténus;... " (1938, p. 296).

Distribution — Lower Pliocene: Atlantic, NW France
(Glibert, 1954; Brébion, 1964).
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Bela trinacria Mariottini & Smriglio, in Mariottini ez
al., 2009
Plate 2, fig. 13; Plate 3, fig. 1

1877  Raphitoma turgida (Forb.) — Bellardi, p. 312, pl. 9,
fig. 25 (non Reeve, 1844).

1904 Raphitoma turgida var. pliospiralata Sacc., Sacco,
p. 56, pl. 14, figs 41-42.

1914 Daphnella (Raphitoma) turgida Forbes — Cipolla,
p- 168, pl. 14, figs 17, 18 (non Reeve, 1844).

1937 Daphnella (Raphitoma) turgida (Forb.) — Monta-
naro, p. 189, pl. 8, fig. 71 (non Reeve, 1844).

1964  Cythara (Mangelia) turgida Forbes, 1843 [sic] —
Brébion, p. 584, pl. 14, fig. 14 (non Reeve, 1844).

1964  Cythara (Mangelia) turgida var. pliospiralata
Sacco, 1890 — Brébion, p. 584, pl. 14, fig. 15.

1992 Bela turgida (Forbes, 1843 [sic]) — Gonzalez Del-
gado, p. 43, pl. 4, figs 11, 12 (non Reeve, 1844).

1992 Bela (Ichnusa?) turgida (Forbes in Reeve, 1844)
— Cavallo & Repetto, p. 140, fig. 383 (non Reeve,
1844).

1997  Bela turgida (Forbes in Reeve, 1843 [sic]) — Chir-
Ii, p. 55, pl. 15, figs 9-12 (non Reeve, 1844).

2002  Bela turgida (Forbes, 1844) — Vera-Pelaez, p. 208,

pl. 4, figs X-Z, pl. 13, figs G, H (non Reeve, 1844).

Bela trinacria Mariottini & Smriglio in Mariottini

etal.,p. 10, figs 17-25.

2011  Bela turgida (Reeve, 1844) — Landau et al., p. 34,
pl. 17, fig. 13 (non Reeve, 1844).

2013 Bela trinacria Mariottini & Smriglio, 2009 —
Landau et al., p. 268, pl. 44, fig. 10, pl. 71, fig. 6,
pl. 72, fig. 1.

*2009

Material and dimensions — Maximum height 12.9
mm, width 5.8 mm. NHMW 2015/0133/0447-0048 (2),
NHMW 2015/0133/0449 (9), LC (50+), FVD (14). Le Pi-
geon Blanc, Le Landreau, Nantes area, Loire-Atlantique
department, NW France.

Discussion — This species of Bela is characterised by its
biconic shape, elongate-fusiform solid shell and sculpture
consisting of 7-8 broad ribs crossed by much finer, close-
set spiral threads of primary and secondary strength. It
belongs to the Bela menkhorsti species group. The name
Bela menkhorsti van Aartsen (1988a) was proposed to re-
place Pleurotoma nana Scacchi, 1836, not of Deshayes,
1835. Members of this species group have often been
reported in the literature as Pleurotoma turgida Reeve,
1844, which van Aartsen (1988a, b) considered to be a
nomen dubium.

The Bela menkhorsti group was revised recently by Mari-
ottini et al. (2009), who recognised four species. All have
very similar teleoconch morphology, but two have pau-
cispiral protoconchs: B. zenetouae (van Aartsen, 1988)
and B. taprurensis (Pallary, 1904), and two have multi-
spiral protoconchs: B. menkhorsti and B. trinacria. The
difference between the multispiral species was based on
protoconch characters, as the protoconch is larger in B.
trinacria (0.6-0.7 mm vs. 0.53-0.54 mm) than in B.
menkhorsti, with a greater number of whorls in B. tri-
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nacria (2.7-2.8 vs. 2.0-2.2). Mariottini et al. (2009) con-
sidered B.trinacria to be a fossil species present in the
Italian Pliocene, whereas B. menkhorsti is the extant spe-
cies.

The protoconch in the French Assemblage III material
is not well preserved, but it seems to be multispiral and
we consider them to represent B.trinacria. For further
discussion see Mariottini et al. (2009) and Landau et al.
(2013)

Brébion (1964, p. 584) distinguished the slightly larger
more slender forms from Le Pigeon Blanc as var. pliospi-
ralata Sacco, 1890 but as illustrated by Mariottini et al.
(2009) relatively squatter and more elongated forms of
B. trinacria occur. We have not seen the protoconch of
a ‘typical’ var. pliospiralata and provisionally consider
them conspecific. Brébion (1964, p. 584, 585) recorded
this species from the Assemblage I locality of Thorigné
and the Assemblage III locality of Le Pigeon Blanc.

Distribution — Middle Miocene: Proto-Mediterranean
Sea (Serravallian): Karaman Basin, Turkey (Landau
et al., 2013). Upper Miocene: Atlantic (Tortonian),
NW France (Brébion, 1964); Proto-Mediterranean Sea
(Tortonian): Po Basin, Italy (Montanaro, 1937). Lower
Pliocene: Atlantic, NW France (Brébion, 1964), Guadal-
quivir Basin, Spain (Gonzéalez Delgado, 1992; Landau
et al., 2011); central Mediterranean, Italy (Chirli, 1997).
Upper Pliocene: northeastern Atlantic, Mondego Basin,
Portugal (NHMW coll.); western Mediterranean, Este-
pona Basin (Vera Pelaez, 2002); central Mediterranean,
Italy (Bellardi, 1877; Sacco, 1904; Cipolla, 1914; Cavallo
& Repetto, 1992).

Genus Mangelia Risso, 1826

Type species — Mangelia striolata Risso, 1826, by sub-
sequent designation (Gray, 1847b), present-day, Mediter-
ranean.

1826  Mangelia Risso, p. 219.

1875  Cytharella Monterosato, p. 73. Type species (by

subsequent designation; Woodring, 1928): Murex

costatus Pennant, 1777, present-day, British Isles.

Mangilia Fischer, p. 593. Unjustified emendation

of Mangelia Risso, 1826.

1883  Mangiliella Bucquoy, Dautzenberg & Dollfus,
p. 85, 108. Type species (by original designa-
tion): Pleurotoma multilineolata Deshayes, 1835,
present-day, Greece.

1884  Smithia Monterosato, 1884, p. 128. Type spe-
cies (by monotypy): Pleurotoma smithii Forbes,
1840, present-day, British-Isles. Junior homonym
of Smithia Milne-Edwards & Haime, 1851 [Cni-
daria] and several others.

1884  Villiersia Monterosato, p. 128. Type species (by
monotypy): Murex attenuatus Montagu, 1803,
present-day, Mediterranean. Junior homonym of
Villiersia d’Orbigny, 1837 [Nudibranchia].

1890  Smithiella Monterosato, p. 186. Type species (by

1883b

typification of replaced name): Pleurotoma smithii
Forbes, 1840, present-day, British Isles. Nom. nov.
pro Smithia Monterosato, 1884, non Milne-Ed-
wards & Haime, 1851.

1890  Villiersiella Monterosato, p. 191. Type species (by
typification of replaced name): Murex attenua-
tus Montagu, 1803, present-day, Mediterranean.
Nom. nov. pro Villiersia Monterosato, 1884, non
d’Orbigny, 1837.

1917  Rissomangelia Monterosato, p. 24. Type species
(by subsequent designation; Dall, 1918): Pleu-
rotoma bertrandii Payraudeau, 1826, present-day,
Mediterranean.

1917  Lyromangelia Monterosato, p. 25. Type species
(by monotypy): Pleurotoma taeniata Deshayes,
1835, present-day, Mediterranean.

1977  Cyrtocythara Nordsieck, p. 34. Type species (by
original designation): Pleurotoma albida Des-
hayes, 1835 [non Perry, 1811, non Risso, 1826;
= Mangelia unifasciata (Deshayes, 1835)], present-
day, Mediterranean.

1977  Rugocythara Nordsieck, p. 35. Type species (by
original designation): Pleurotoma rugulosum Phi-
lippi, 1843, Oligocene, Germany.

Note — According to D. Scarponi (personal communica-
tion, August 2017) Villiersiella Monterosato, 1890 with
type species Murex attenuatus Montagu, 1803 should be
considered a separate genus from Mangelia Risso, 1826,
based mainly on radular characters. As far as we are
aware, this position is not yet widely recognised and we
provisionally interpret Mangelia as recognised by Bou-
chet & Gofas (WoRMS, 2011).

Mangelia attenuata (Montagu, 1803)
Plate 3, fig. 2

*1803  Murex attenuatus Montagu, p. 266, pl. 9, fig. 6.

1829  Pleurotoma Villiersii Michaud, p. 262, pl. (un-
numbered), figs 4, 5.

1836  Pleurotoma gracile Philippi, p. 198, pl. 11, fig. 23.

1836  Pleurotoma gracilis Scacchi, p. 13, note 21, fig.
21.

1838  Pleurotoma vulpina Bivona, p. 223, fig. 10.

1840  Pleurotoma Bivonae Maravigna, p. 326.

1904 Raphitoma (Villiersiella) attenuata (Montg.) —
Sacco, p. 56, pl. 14, figs 43, 44.

1910  Raphitoma attenuata Mtg. — Cerulli-Irelli, p. 262,
pl. 37, figs 52-58.

1914 Daphnella (Raphitoma) attenuata Montagu — Ci-
polla, p. 165, pl. 14, figs 14, 15.

1915 Raphitoma attenuata (Montagu) — Harmer, p. 256,
pl. 30, figs 8, 9.

1954  Mangelia striolata Risso, 1826 — Glibert, p. 48, pl.
6, fig. 7 [non Mangelia striolata (Risso, 1826)].

1960  Mangelia (Mangelia) attenuata (Montagu, 1803)
— Malatesta, p. 192, pl. 9, fig. 12.

1964  Cythara (Mangelia) attenuata Montagu, 1803 —
Brébion, p. 577.



1974  Mangelia attenuata (Montagu, 1803) — Malatesta,
p- 423, pl. 32, fig. 7.

1975  Cythara (Mangelia) attenuata Montagu, 1803 —

Pavia, p. 113, pl. 8, fig. 13.

Cythara (Mangelia) attenuata Montagu, 1803 —

Martinell, p. 102, pl. 1, figs 9-10.

1985  Mangelia attenuata (Montagu, 1803) — Fretter &
Graham, p. 525, fig. 362.

1987  Mangelia (Mangelia) attenuata (Montagu, 1803)
— Cuerda Barcelo, p. 318, pl. 29, fig. 16.

1992 Mangelia attenuata (Montagu, 1803) — Cavallo &
Repetto, p. 142, fig. 387.

1997  Mangelia attenuata (Montagu, 1803) — Chirli, p.
63, pl. 18, figs 3-5.

2001  Mangelia attenuata (Montagu, 1803) — Silva, p.
539, pl. 25, figs 16-20.

2002  Mangelia attenuata (Montagu, 1803) — Vera-
Pelaez, p. 205, pl. 4, figs A, B, pl. 13, figs A, B.

2011  Mangelia coarctata (Forbes, 1840) — Landau et
al.,p.33,pl. 17, fig. 7.

1982a

Material and dimensions — Maximum height 9.0 mm,
width 2.7 mm. NHMW 2015/0133/0450 (1), NHMW
2015/0133/0451 (6), LC (21), FVD (12). Le Pigeon Blanc,
Le Landreau, Nantes area, Loire-Atlantique department,
NW France.

Discussion — Mangelia attenuata (Montagu, 1803) is
characterised by its slender elongated shell. The speci-
mens from Le Pigeon Blanc have eight or nine elevat-
ed, opisthocline rounded axial ribs that extend between
the sutures and fine spiral cords separated by narrow
grooves. The siphonal canal is long and the outer lip is
only slightly thickened by a relatively weak labial varix.
The protoconch is very tall (npw =4, hp = 1.02 mm, dp =
0.76 mm; Pl. 3, fig. 2d) and is larger than that described
by Fretter & Graham (npw = 3-3.5, hp = 0.50 mm, dp =
0.50 mm; 1985, p. 525) but similar in shape, with sinu-
ous axial riblets on the last half whorl. We note that the
illustrated specimen from Le Pigeon Blanc has 0.5-1.0
whorl more than Mangelia attenuata (living specimens,
fide Fretter & Graham, 1985). If the planktotrophic stage
were longer it would grow an extra whorl and be broader
and taller. We have not been able to find a range of pro-
toconch size for M. attenuata, and it seems that Scarponi
& Della Bella (2010) did not recognise this species in the
Italian Plio-Pleistocene. We have insufficient material
from Le Pigeon Blanc to ascertain if the protoconch fig-
ured is unsually tall for the population, or if it might rep-
resent yet another species. However, we would be very
reluctant to describe a new species based on difference
in protoconch size alone and provisionally consider the
French Pliocene material to fall within the variability of
M. attenuata.

Marquet (1998a, b) separated some of the Pliocene Eng-
lish and Belgian North Sea Basin specimens under the
name Mangelia gracilior (Bell, 1871), said to differ from
M. attenuata in being larger with a shallower suture.
The protoconch is difficult to measure with the figured
given, as no scale is provided, but it is multispiral with

Cainozoic Research, 18(2), pp. 89-176, December 2018 103

fine axial riblets on the last half whorl, similar to that
of M. attenuata and from the figure shows close to four
whorls and not 2.5 as stated by Marquet (1998a, pl. 2, fig.
3a). We have compared specimens at hand from the upper
Pliocene Oorderen Sands of Belgium and they are indeed
larger than any M. attenuata. The suture does not seem
to us shallower; they both have an impressed suture, but
the whorls in M. gracilior are slightly less convex result-
ing in weaker constriction at the suture. We provisionally
accept this separation as we have seen no intermediate
specimens. It seems that the two species coexisted in the
North Sea Basin Pliocene, as Harmer (1915, pl. 30, figs 8,
9) seem to represent M. attenuata. The slender specimens
from the Guadalquivir Basin illustrated by Landau ef al.
(2011, pl. 17, fig. 7) are M. attenuata and not M. coarctata
(Forbes, 1840).

Distribution — Middle Miocene: Atlantic, Loire Ba-
sin (Glibert, 1954). Upper Miocene: Atlantic (Torton-
ian), NW France (Glibert, 1954; Brébion, 1964). Lower
Pliocene: Atlantic, NW France (Glibert, 1954; Brébion,
1964), Guadalquivir Basin, Spain (Landau et al., 2011);
North Sea Basin, Coralline Crag, England (Harmer,
1915); western Mediterranean, north eastern Spain (Mar-
tinell, 1982a); central Mediterranean, Italy (Pavia, 1975;
Chirli, 1997). Upper Pliocene: Atlantic, Mondego Basin,
Portugal (Silva, 2001); North Sea Basin, Red Crag, Eng-
land (Harmer, 1915); western Mediterranean, Estepona
Basin (Vera Peldez, 2002); central Mediterranean, Italy
(Sacco, 1904; Cipolla, 1914; Cavallo & Repetto, 1992).
Upper Pliocene-Pleistocene: Atlantic, NW France (Bré-
bion, 1964). Lower Pleistocene: central Mediterranean,
Italy (Cerulli-Irelli, 1910). Upper Pleistocene: western
Mediterranean, Balearic Islands (Cuerda Barcelo, 1987).
Pleistocene (indeterminate): Atlantic, Ireland (Harmer,
1915); central Mediterranean, Italy (Malatesta, 1960).
Present-day: Mediterranean, north Atlantic Frontage to
Norway (Fretter & Graham, 1985).

Genus Pyrgocythara Woodring, 1928

Type species — Pyrgocythara eminula Woodring, 1928,
by original designation, Pliocene, Jamaica.

1928  Pyrgocythara Woodring, p. 171.

Pyrgocythara rugosissima (Seguenza, 1875)
Plate 3, fig. 3

1862  Pleurotoma rugusolum Phil. var. B — Brugnone, p.
38, pl. 1, fig. 28 [non Philippi, 1844 = Mangelia
unifasciata (Deshayes, 1835).

*1875  Mangelia rugosissima Seguenza, p. 210.

1877  Mangelia rugosissima (Brugn.) — Bellardi, p. 292,
pl. 8, fig. 36.

1877  Mangelia contracta Bellardi, p. 295.

1904  Mangilia contracta Bell. — Sacco, p. 55, pl. 14,

figs 35, 36.
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1914 Mangilia rugosissima Brugnone — Cipolla, p. 139,
pl. 13, fig. 7.

1975  Cythara (Cytharella) rugosissima (Bellardi) — Pa-
via, pl. 8, fig. 5.

1981  Mangelia contracta Bellardi, 1877 — Ferrero Mor-
tara et al., p. 91, pl. 17, figs 6, 7.

1992 Mangelia contracta Bellardi, 1877 — Cavallo &
Repetto, p. 144, fig. 392.

1992 Mangelia rugosissima (Brugnone, 1862) — Ca-
vallo & Repetto, p. 144, fig. 393.

1997  Mangelia contracta Bellardi, 1877 — Chirli, p. 66,
pl. 19, figs 4-7.

1999  Pyrgocythara (Glabrocythara) rugosissima (Bru-
gnone, 1862) — Vera-Peldez et al., p. 12.

2001  Pyrgocythara (Glabrocythara) cf. rugosissima
(Brugnone, 1862) — Silva, p. 545, pl. 25, figs 11-
15.

2002  Mangelia rugosissima (Brugnone, 1862) — Vera-
Pelaez, p. 205, pl. 4, figs G, H.

2010  Pyrgocythara rugosissima? (Seguenza, 1875) —
Scarponi & Della Bella, p. 95, figs 201-208.

Material and dimensions — Height 6.7 mm, width 2.7
mm. NHMW 2015/0133/0454 (1). Le Pigeon Blanc, Le
Landreau, Nantes area, Loire-Atlantique department,
NW France.

Discussion — Vera-Pelaez et al. (1999) placed this species
in the genus Pyrgocythara Woodring, 1928, a position
followed by all subsequent authors except for Vera-Pelaez
(2002), who returned to its more traditional placement in
the genus Mangelia Risso, 1826. Pyrgocythara is a west-
ern Atlantic Caribbean genus and although this species
certainly fits within the genus description, especially in
relation to the multispiral protoconch with sinuous riblets
on the last two whorls, deep U-shaped sinus with a den-
ticle placed immediately below on the outer lip (Powell,
1966, p. 117), these features are also present in other Eu-
ropean Pliocene Mangelia species (see Scarponi & Della
Bella, 2010) and may be convergent. Scarponi & Della
Bella (2010) stressed the absence of type material and
doubt over what specimen was referred to by the origi-
nal description, but in our opinion all subsequent authors
have attributed this name to the same species. The strong
sculpture is characteristic of P. rugosissima (Seguenza,
1875) and separates it from all other mangeliids.

Distribution — Lower Pliocene: Atlantic, NW France
(this paper); western Mediterranean, north eastern Spain
(NHMW coll.); central Mediterranean, Italy (Bellardi,
1877; Sacco, 1904; Pavia, 1975; Chirli, 1997; Scarponi
& Della Bella, 2010). Upper Pliocene: Atlantic, Mondego
Basin, Portugal (Silva, 2001); western Mediterranean,
Estepona Basin (Vera Peldez, 2002); central Mediterra-
nean, Italy (Seguenza, 1875; Bellardi, 1877; Cipolla, 1914;
Cavallo & Repetto, 1992; Scarponi & Della Bella, 2010).

Family Mitromorphidae Casey, 1904
Genus Mitromorpha Carpenter, 1865

Type species — Daphnella filosa Carpenter, 1864, by
monotypy, present-day, California.

1865  Mitromorpha Carpenter, p. 182.

Subgenus Mitrolumna Bucquoy, Dautzenberg & Dollfus,
1883

Type species — Mitra olivoidea Cantraine, 1835, by origi-
nal designation, present-day, Mediterranean.

1883 Mitrolumna Bucquoy, Dautzenberg & Dollfus, p.
115, 121.

Note — Species in the subgenus Mitrolumna Bucquoy,
Dautzenberg & Dollfus, 1883 differ from Mitromorpha
Carpenter, 1865 in having two columellar folds, whereas
in Mitromorpha the columella lacks well defined folds.
Mitrolumna was relegated to subgenus rank by Kilburn
(1986) and Drivas & Jay (1986) based on having similar
radular formulae.

Mitromorpha (Mitrolumna) panaulax Cossmann, 1901
Plate 3, fig. 4
*1901  Mitromorpha panaulax Cossmann, p. 255, pl. 10,
figs 16, 17.
1964  Mitrolumna panaulax Cossmann, 1901 — Brébion,
p. 575, pl. 14, figs 4-7.

Material and dimensions — Maximum height 8.2 mm,
width 3.7 mm. NHMW 2015/0133/0452 (1), NHMW
2015/0133/0453 (50+), LC (50+), FVD (50+). Le Pigeon
Blanc, Le Landreau, Nantes areca, Loire-Atlantique de-
partment, NW France.

Discussion — Mitromorpha (Mitrolumna) panaulax Coss-
mann, 1901 is characterised by its relatively solid biconic
shell, low dome-shaped paucispiral protoconch com-
posed of 1.75 smooth whorls with a large nucleus (dp =
580 um, hp =460 um; dpl =400 um, dn = 230 um), 5-6
teleoconch whorls, the surface is completely covered by
narrow spiral cords separated by grooves; 7-8 on the pen-
ultimate whorl, 30-35 on the last whorl, axial sculpture
is restricted to the first two whorls; strongly opisthocline
axial ribs that rapidly weaken and disappear on the third
teleoconch whorl, and its narrow aperture, the outer lip is
arcuate in profile and denticulate within and two robust
folds on the columella. The anal sinus is broad, shallow,
the siphonal canal is relatively short, open and slightly
recurved at the tip. The columellar callus is sharply de-
limited but narrow. Cossmann (1901) described a third
anterior columellar fold visible only when the aperture is
broken. The specimens from Le Pigeon Blanc show some
variability in the broadness of the shell but the sculpture
is constant.

The subgenus Mitrolumna is represented by several spe-
cies in the middle Miocene to Pleistocene deposits of



northwestern France. Cossmann (1896) described Mitro-
morpha (Mitrolumna) subulata from the Assemblage IV
locality of Gourbesville. This species differs in having
coarser spiral sculpture, with a smooth mid-whorl on the
last whorl. In M. (M.) panaulax the spiral sculpture cov-
ers the entire last whorl. Brébion (1964, p. 573) described
a species from the Tortonian upper Miocene Assemblage
I deposits as M. (M.) lardeauxi, which is a nomen nudum.
That species has a protoconch of just over two whorls,
more convex whorls, sharp spiral cords separated by wid-
er interspaces and weaker columellar folds. It will be for-
mally described in the corresponding part of this series.
In the stratigraphically older Langhian middle Miocene
deposits of the Loire Basin M. (M.) dollfusi Peyrot, 1938
is similar in sculpture and in having a regularly bicon-
ic shell shape but is smaller shelled, more slender, with
weaker columellar folds.

The genus is represented by several species living in the
Mediterranean and Atlantic North West African coasts
that were revised by Mifsud (2001). Most are separated
from M. (M) panaulax by having fewer spiral cords
(Mifsud, 2001, p. 29, table 3). The most similar is the
Mediterranean Pliocene fossil and present-day M. (M.)
olivoidea (Cantraine, 1835), which has the same number
of teleoconch whorls and the same number of spiral cords
on the penultimate whorl, but M. (M.) olivoidea is larger
(8-10 mm), with fewer cords on the last whorl (26-30) and
has a smaller protoconch (dp = 470 um, dpl = 350 um)
(Mifsud, 2001, tables 2, 3). The presence of Mitromor-
pha (Mitrolumna) in the north west of France during the
lower Pliocene again suggests warmer SSTs than those
found at these latitudes today.

Cossmann (1901, p. 255) described the species from Le
Pigeon Blanc, although Brébion (1964, p. 576) reported
it from most Assemblage III localities (Le Pigeon Blanc,
Le Girondor, La Gauvini¢re, Palluau, Les Cléons).

Distribution — Lower Pliocene: Atlantic, NW France
(Cossmann, 1901; Brébion, 1964).

Family Pseudomelatomidae Morrison, 1965
Genus Crassispira Swainson, 1840

Type species — Pleurotoma bottae (Valenciennes in Kien-
er, 1839), by subsequent designation (ICZN Opinion 754,
1965), present-day, tropical East Pacific.

1840  Crassispira Swainson, p. 153, 313.

Crassispira pseudobeliscus (Fischer & Tournouér,
1873)
Plate 3, figs 5-9

*1873  Pleurotoma pseudobeliscus Fischer & Tournouér,
p. 130, pl. 17, fig. 21.
1931  Drillia (Crassispira) ct. pseudobeliscus Fischer et

Tournouér — Peyrot, p. 104, pl. 8, figs 8, 19.

1938  Drillia consanguinea Peyrot, p. 271 (non E.A.
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Smith, 1888).
1954  Clavus (Crassispira) pseudobeliscus Fischer &
Tournouer, 1873 — Glibert, p. 29, pl. 4, fig. 14.
1964  Crassispira pseudobeliscus Fischer & Tournouer,
1873 — Brébion, p. 560.

Material and dimensions — Maximum height 31.6 mm,
width 9.7 mm. NHMW 2015/0133/0455 (1), NHMW
2015/0133/0457-0459 (3), NHMW 2015/0133/0555 (1 ju-
venile), NHMW 2015/0133/0456 (22), LC (50+), FVD
(50+). Le Pigeon Blanc, Le Landreau, Nantes area, Loire-
Atlantique department, NW France.

Discussion — Crassispira pseudobeliscus (Fischer &
Tournouér, 1873) is characterised by its fusiform shell
shape, its concave subsutural ramp on which a subsu-
tural collar is hardly or subobsoletely developed, and
ribs forming relatively strong rounded tubercles at the
shoulder but only developed mid-whorl on the last whorl,
not persisting onto the base and in most specimens obso-
lete, or almost so, on the last half whorl. As discussed by
Glibert (1954, p. 29) for the middle Miocene specimens,
the number of axial ribs is rather variable in the lower
Pliocene population from Le Pigeon Blanc, although with
a narrower range (8-10 Le Pigeon Blanc vs. 8-13 Loire
Basin). The spiral sculpture of narrow cords is weak
and irregular, only moderately strongly developed on the
last whorl. The protoconch is paucispiral, of about two
whorls with a bulbous first whorl, suggestive of a non-
planktotrophic development (Pl. 3, fig 9). The Le Pigeon
Blanc specimens are a bit taller and more disjunct than
that figured by Glibert (1954, pl. 1, fig. 11) for C. pseud-
obeliscus from the middle Miocene, but the protoconch is
similar and the teleoconch characters probably fall with-
in the range of those for C. pseudobeliscus. We therefore
prefer to consider them conspecific.

Crassispira detrita (Peyrot, 1838), also from the middle
Miocene Loire Basin has a similar number of axial ribs
but differs from C. pseudobeliscus in having a more slen-
der shell, a well-developed subsutural collar, a narrower
subsutural ramp, stronger spiral sculpture and axials
on the last whorl that persist onto the base. Crassispira
powelli Glibert, 1954, another Loire Basin species has a
squatter more pupoid shell and again a well-developed
subsutural collar and very narrow subsutural ramp.
Crassipira chavani Glibert, 1960 from the upper Mio-
cene Tortonian Assemblage I deposits of northwestern
France is closely similar to C. powelli, with which it was
initially confused by Glibert but differs in subtle proto-
conch and teleoconch characters, and will be reviewed in
the respective part of this series.

In the Italian Pliocene the only species that can be com-
pared is C. pseudosigma (Brugnone, 1876) which also
has paucispiral protoconch, and a slender shell with broad
axial ribs and subdued spiral sculpture, but that species
has even fewer and broader axial ribs (about seven on
penultimate whorl) that persist onto the base and a mod-
erately well-developed subsutural collar. All the other
Italian Pliocene species reviewed by Scarponi & Della
Bella (2003) are separated by their stronger spiral sculp-
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ture and more or less well-developed subsutural collar
but always better delimited than in C. pseudobeliscus.

Distribution — Middle Miocene: Atlantic, Loire Basin
(Glibert, 1954), Aquitaine Basin, France (Peyrot, 1931).
Upper Miocene: Atlantic (Tortonian and Messinian), NW
France (Brébion, 1964). Lower Pliocene: Atlantic, NW
France (Brébion, 1964).

Family Raphitomidae Bellardi, 1875
Genus Clathromangelia Monterosato, 1884

Type species — Pleurotoma granum Philippi, 1844, by
monotypy, present-day, Mediterranean.

1884  Clathromangelia Monterosato, p. 131.
1896  Clathromangilia Cossmann, p. 118. Incorrect sub-
sequent spelling.

Clathromangelia fenestrata (Millet, 1865)
Plate 3, figs 10-12

1854  Defrancia fenestrata Millet, p. 161 (nomen nu-
dum).
*1865  Defrancia fenestrata Millet, p. 589.
1964 Clathromangelia quadrillum var. fenestrata Mil-
let, 1854 — Brébion (partim), p. 594, pl. 14, fig. 25.

Material and dimensions — Maximum height 7.1 mm,
width 3.0 mm. NHMW 2015/0133/0527 (1), NHMW
2015/0133/0553-0554 (2), LC (23), FVD (7).

Original description — ‘Defrancia fenestrata. Millet. Coq.
petite, de la taille du D. variabilis, composée de six tours
de spires un peu bombés, portant de petites cotes ver-
ticales; celles-ci croisées par des stries transversales,
presque aussi fortes, au nombre de deux sur les premiers
tours et en plus grande quantité sur le dernier, laissent
entre elles et les cotes un espace carré assez régulier
pour imiter un vitrage. Longueur: 8 millimétres; diame-
tre: 3 millimetres. Th., Sc, Ren.” (Millet, 1865, p. 589).

Revised description — Shell small, relatively slender,
fusiform. Protoconch multispiral, composed of 2.5 tall
whorls, nucleus bearing micropustules, after first half
whorl wide-spaced narrow sinuous axial riblets develop;
abaxially protoconch angular mid-whorl; ribs weaken
above and below angulation but strengthen over angu-
lation forming axially elongated, strongly prosocline ir-
regular tubercles. Teleoconch boundary marked by be-
ginning of adult sculpture. Teleoconch of four angular
whorls with broad, flattened subsutural ramp, separated
by superficial suture. Axial sculpture on spire whorls of
10-12 narrow, elevated orthocline ribs. Spiral sculpture
of narrow cords overrun ribs, somewhat swollen at in-
tersections, forming strongly cancellate sculpture with
smooth concave interspaces; first whorl bears one strong
cord at shoulder, second cord develops midway between

shoulder and abapical suture, rapidly strengthening to
become equal to shoulder cord, subsequent spire whorls
with two equal cords. Last whorl 65% of total height,
with flattened subsutural ramp, angular at shoulder, con-
vex below, constricted at base, bearing 16 axial ribs and
four spiral cords. Base concave, siphonal fasciole bear-
ing three tubercular spiral cords. Aperture ovate, 42%
of total height. Outer lip strongly thickened by varix,
bearing four stout denticles within, weakening abapi-
cally; anal sinus U-shaped, deep, with apex on adapical
half of subsutural ramp; siphonal canal moderately long,
open, slightly posteriorly recurved. Columella deeply ex-
cavated adapically, straight below, callus thickened, not
expanded, forming narrow callus ridge.

Discussion — It is possible that when Glibert (1954, p. 54)
and Oliverio (1995, p. 197) were describing Clathroman-
gelia quadrillum (Dujardin, 1837) they were describing
two different species. According to Oliverio (1995), the
whereabouts of the type material of Dujardin from the
middle Miocene Loire Basin of France is unknown and
most probably lost. The protoconch of the ‘probable to-
potype’ from Pontlevoy illustrated and described by Oli-
verio (1995, figs 20-21), although incomplete, is of the
planktotrophic type (multispiral of at least 2.5 whorls
with riblets on the abapical half and diagonally cancel-
late sculpture on the adapical half) and a sinusigera outer
lip at the protoconch-teleoconch boundary. Despite being
incomplete, it is quite unlike that of the species described
herein. We consider Oliverio’s specimens to represent C.
quadrillum. Apart from these protoconch differences,
according to the figures in Oliverio (1995, figs 4-6) C.
quadrillum has an extra spiral cord on the penultimate
and last whorls compared with C. fenestrata.

Glibert (1954), also based on material from Pontlevoy,
described a paucispiral protoconch of two whorls with
a micropustular nucleus, smooth first whorl and angu-
lar second whorl bearing axial riblets. Therefore it is
likely that at least two distinct species occur at Pontle-
voy. Indeed, Glibert (1954, p. 55) himself compared C.
quadrillum with yet another more slender congener from
Pontlevoy C. clathrata (de Serres, 1829) that has a more
slender elongated teleoconch shell. This is not so strange,
as we will show in a subsequent paper, in the upper Mio-
cene Assemblage I localities of northwestern France at
least five Clathromangelia species co-existed. Glibert’s
protoconch description could possibly apply to that of
C. fenestrata, although the author would almost cer-
tainly have noted the tubercles formed mid-whorl, but the
teleoconch differs in the same way as the shell discussed
above by Oliverio (1995); in having an extra spiral cord
on the penultimate and last whorls. Clathromangelia cla-
thrata illustrated by Glibert (1954, pl. 6, fig. 16) differs
from C. fenestrata in being more fusiform and having
fewer axial ribs.

It seems therefore that the genus is more speciose than pre-
viously thought and Oliverio’s (1995) scenario in which
a planktotrophic Miocene and Pliocene fossil species
C. quadrillum was superceded by a non-planktotrophic
Pleistocene to Recent species C. granum (Philippi, 1844)



is probably an oversimplification.

Millet (1854, 1865) recorded this species from Assem-
blage I (Thorigné, Sceaux-d’Anjou and Renauleau), to
which Brébion (1964, p. 596) added St-Clément-de-la-
Place, St-Michel and Beaulieu, Assemblage 11 (Apigné,
Carcé) and Assemblage IV (Gourbesville). We add the
Assemblage III locality of Le Pigeon Blanc.

Distribution — Upper Miocene: Atlantic (Tortonian and
Messinian), NW France (Millet, 1854, 1866; Brébion,
1964). Lower Pliocene: Atlantic, NW France (this paper).
Upper Pliocene-Pleistocene: NW France (Brébion, 1964).

Genus Raphitoma Bellardi, 1847

Type species — Raphitoma histrix Bellardi, 1847, by sub-
sequent designation, Monterosato, 1872, Pliocene, Italy.

1847  Raphitoma Bellardi, p. 16.

1875  Homotoma Bellardi, p. 22. Type species (by sub-
sequent designation; Powell, 1966): Murex re-
ticulatus Renier, 1804, present-day, Italy. Junior
homonym of Homotoma Guérin-Méneville, 1844
[Hemipteral].

1884  Cordieria Monterosato, p. 131. Type species (by
subsequent designation; Crosse, 1885): Murex
reticulatus Brocchi, 1814, Pliocene, Italy. Junior
homonym of Cordieria Rouault, 1848.

1884  Leufroyia Monterosato, p. 134. Type species (by
subsequent designation; Crosse, 1885): Pleuroto-
ma leufroyi Michaud, 1828, present-day, Mediter-
ranean.

1884  Philbertia Monterosato, p. 132. Type species (by
subsequent designation; Crosse, 1885): Pleuroto-
ma bicolor Risso, 1826, present-day, Mediterra-
nean.

1884  Cirillia Monterosato, p. 133. Type species (by
subsequent designation; Crosse, 1885): Murex
linearis Montagu, 1803, present-day, British Isles.
Junior homonym of Cirillia Rondani, 1856 [Dip-
tera)].

1891  Peratotoma Harris & Burrows, p. 133. Type spe-
cies (by subsequent designation; Powell, 1966):
Murex reticulatus Renier, 1804, present-day, Italy.
Nom. nov. pro Homotoma A. Bellardi, 1875, non
Guérin-Méneville, 1844.

1905  Cyrillia Kobelt, p. 367. Type species (by typifica-
tion of replaced name): Murex linearis Montagu,
1803, present-day, British Isles. Unjustified emen-
dation of Cirillia Monterosato, 1884.

1967  Cenodagreutes E.H. Smith, p. 1. Type species (by
original designation): Cenodagreutes aethus E.H.
Smith, 1967, present-day, British Isles.

1968  Cyrtoides Nordsieck, p. 176. Type species (by
original designation): Pleurotoma rudis Scacchi,
1836, present-day, Mediterranean.

1977  Lineotoma Nordsieck, p. 59. Type species (by
typification of replaced name): Murex linearis
Montagu, 1803, present-day, British Isles. Nom.
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nov. pro Cirillia Monterosato, 1884, non Rondani,
1856 [Diptera].

Note—The genus is well represented in the lower Pliocene
of Le Pigeon Blanc by eight species, all except for one
of which are endemic to northwestern France. Hoisater
(2016) reviewed the present-day species in the northern
European waters off Norway and recorded six species. It
is interesting to note that whilst all the species reviewed
by Heisater were planktotrophic, seven of the eight spe-
cies described here have protoconchs suggesting of non-
planktotrophic development.

Marine shelled gastropods follow three types of develop-
ment. The protoconch type gives an indication as to which
type of development is followed, i.e. in direct developers
the protoconch is paucispiral with a large nucleus, where-
as in planktotrophic species the protoconch is multispiral
with a small nucleus. It has been recognised in many gas-
tropod groups, and especially in Raphitoma, that species
pairs exist; one with a paucispiral protoconch, the other
with a multispiral protoconch but with almost identical
teleoconch shells. Indeed, Pusateri et al. (2013) recorded
11 species pairs of European Raphitoma species. It is
generally accepted that protoconch type is species spe-
cific, and that once planktotrophy is lost it is irrevers-
ible (Bouchet, 1990). The use of the protoconch type to
separate raphitomiids into genera: Raphitoma Bellardi,
1847 (with multispiral protoconch) and Philbertia Monte-
rosato, 1884 (with a paucispiral protoconch) was found
to be inconsistent (Pusateri et al., 2013). Interestingly,
Manousis ef al. (2017) suggested that the protoconch type
in Raphitoma may be attributed to a simple gene that
functions in conjunction with others and environmental
factors to exhibit a discontinuous multifactorial inherit-
ance leading to poecilogony. The authors suggested their
preliminary results supported their hypothesis but fur-
ther genetic studies and interbreeding experiments were
required. We provisionally follow conventional wisdom
in considering the protoconch type to be species specific
but would not be surprised if there is merit in Manousis
et al’s hypothesis.

Raphitoma bertrandiana (Millet, 1865)
Plate 4, figs 1, 2

1854  Buccinum Bertrandianum Millet, p. 165 (nomen
nudum).
*1865  Buccinum Bertrandianum Millet, p. 596.
1964  Raphitoma ligustica var. bertrandiana Millet,
1854 — Brébion, p. 601, pl. 14, figs 29-31.

Material and dimensions — Maximum height 13.2 mm,
width 5.8 mm. NHMW 2015/0133/0460-0461 (2), LC (1).
Le Pigeon Blanc, Le Landreau, Nantes area, Loire-Atlan-
tique department, NW France.

Original description — ‘Buccinum Bertrandianum,
Millet. Coq. fusiforme, de moyenne grandeur, composée
de 9 a 10 tours de spire, bombés et couverts, jusquau
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pénultieme, de petites cotes verticales qui disparaissent
completement sur les deux derniers; touts ces tours sont
garnis de fines stries transversales de diverses gros-
seurs et en tel nombre qu’elles semblent se toucher.
L'ouverture qui est trés-ample, allongée, lisse, munie
d’un sinus aigu, présente un pli sur le bord droit, qui est
trenchant et sans que ce pli paraisse a I’extérieur. Ca-
nal court, droit et largement ouvert. Longueur: 18-22
millimetres,; diamétre: 6-7 millimétres. Sc, Th.” (Millet,
1865, p. 596).

Discussion — Raphitoma bertrandiana (Millet, 1865)
was described based on material from the upper Miocene
Tortonian localities of Sceaux-d’Anjou and Thorigné, but
it also occurs in the lower Pliocene of Le Pigeon Blanc.
A revised description will be given in a subsequent
monograph based on perfectly preserved material from
the Assemblage I locality of Saint-Clément-de-la-Place.
Although the protoconch is abraded in the Assemblage
I1T material at hand, we note that based on the Saint-Clé-
ment-de-la-Place specimens it is paucispiral, consisting
of two whorls with finely reticulated sculpture covering
the entire protoconch. The teleoconch is rather inflated,
although some specimens more than others. The axial
ribs that extend between the sutures on early whorls can
persist, albeit weakened, onto the adapical portion of
the first half of the last whorl or become obsolete by the
second half of the penultimate whorl. Brébion (1964, p.
601 suggested that Millet’s taxon was a subspecies of the
Pliocene Mediterranean R. ligustica (Bellardi, 1877) as
they both have a similarly inflated shape and axial sculp-
ture that tends to disappear on the last whorl, but that
species has a multispiral protoconch (Chirli, 1997, p. 92).
Raphitoma stria (Calcara, 1841), another species from
the Mediterranean Pliocene, also has axial sculpture that
weakens abapically, but the axials disappear earlier and
are absent from the last three teleoconch whorls. More-
over, R. stria also has a multispiral protoconch (Chirli,
1997, p. 93). Raphitoma pontileviensis (Cossmann, 1896)
from the older middle Miocene assemblages of the Loire
Basin of France is another species in which the axial
ribs do not persist onto the last whorl, but the teleoconch
whorls are more convex, the axials and spirals sharper, of
almost equal strength, forming a regular reticulated pat-
tern on the spire whorls. Glibert (1954, p. 58) described
the protoconch of R. pontileviensis as being multispiral,
composed of 2.5 whorls covered in spiral threads with
axial sculpture only appearing on the last half whorl,
whereas in R. bertrandiana the protoconch has only two
whorls and the entire surface is covered in fine axial and
spiral sculpture.

Millet (1854, 1865) described the species from the As-
semblage I localities of Sceaux-d’Anjou and Thorigné, to
which Brébion (1964, p. 603) added Saint-Clément-de-la-
Place and St-Michel and the Assemblage III locality of
Le Pigeon Blanc.

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

Raphitoma georgesi nov. sp.
Plate 4, figs 3-5

1964  Pleurotomides lecointrei Brébion, p. 626, pl. 15,
fig. 14 (nomen nudum).

Type material —Holotype NHMW 2015/0133/0530, height
6.3 mm, width 2.7 mm (PL. 4, fig. 3); paratype ]| NHMW
2015/0133/0531, height 6.2 mm, width 2.5 mm (Pl. 4, fig.
4); paratype 2 NHMW 2015/0133/0532, height 6.3 mm,
width 2.6 mm; paratype 3 NHMW 2015/0133/0533, juve-
nile with protoconch (Pl. 4, fig. 5).

Other material — Maximum height 6.3 mm, width 2.6
mm. NHMW 2015/0133/0534 (18), LC (41), FVD (22).

Etymology — Named after Georges Lecointre (1888-
1972), ingénieur-géologique au Bureau des Recherches
Géologiques et Géophysiques, respecting the wishes of
Brébion (1964) who proposed the name Pleurotomides
lecointrei (nomen nudum). Raphitoma gender feminine.

Locus typicus — Le Landreau, Le Pigeon Blanc, Loire-
Atlantique department, NW France.

Stratum typicum — Zanclean, lower Pliocene.

Diagnosis — Raphitoma species of small size, multipiral
protoconch of four whorls; first two with irregular spiral
threads, last two with diagonal reticulated pattern, slen-
der teleoconch, bearing about 12 axial ribs and spirals
that form large tubercles at the intersections, narrow
aperture, deep, narrow anal sinus delimited laterally by
tooth within outer lip, short columellar callus that does
not edge siphonal canal.

Description — Shell small, slender fusiform. Proto-
conch tall multispiral, composed of four whorls; last
whorl carinate; sculpture on first two whorls consisting
of irregular spiral threads, last two whorls bearing di-
agonal reticulated sculpture. Junction with teleoconch
marked by end of carina and beginning of adult sculp-
ture. Teleoconch of five whorls with narrow subsutural
ramp, angular shoulder placed high, weakly convex be-
low, separated by impressed weakly undulating suture.
Axial sculpture of rounded, weakly opisthocline ribs,
12 on last whorl, roughly equal in width to their inter-
spaces. Spiral sculpture of narrow cords that overrun
ribs, forming large horizontally elongated tubercles at
intersections, two on first two teleoconch whorls, three
on third, four on penultimate whorl. Teleoconch surface
covered in micropustular sculpture. Last whorl not glo-
bose, subsutural ramp narrow, concave, evenly convex
below, moderately constricted at base; axials weaken-
ing over base, about 15 tubercular spirals on last whorl
and siphonal fasciole. Aperture narrow, elongate, outer
lip edge crenulated by spiral sculpture; anal sinus nar-
row, deep U-shaped, with apex mid-subsutural ramp,
delimited laterally by moderately strong tooth within
outer lip; siphonal canal long, twisted, open. Columel-



la deeply excavated in upper third. Columellar callus
poorly developed, not extending over medial border of
siphonal canal; parietal callus slightly thickened, form-
ing small swelling.

Discussion — Only one juvenile specimen has the proto-
conch preserved. The surface is abraded, but it is multi-
spiral with the last whorl strongly carinate. The surface
sculpture is preserved showing irregular or interrupted
spiral threads on the first two whorls and a diagonal re-
ticulated pattern on the last two whorls (Pl. 4, figs 5a, b).
The entire teleoconch is covered in micropustular sculp-
ture (Pl. 4, fig. 5¢). There is little intraspecific variability
amongst the specimens at hand. Raphitoma georgesi nov.
sp. is most similar to the present-day European R. linea-
ris (Montagu, 1803), which has the same protoconch type
(Hoiseter, 2016, fig. 2A), but that species is more inflated
and the tubercles formed at the sculptural intersections
are not as large. In the fossil record R. pesudohistrix (Pey-
rot, 1938) from the Atlantic middle Miocene Loire Basin
of France is most similar to R. georgesi but according
to the original description has a paucispiral protoconch
composed of two whorls and a broader teleoconch shell.
Raphitoma perpulchra (SV. Wood, 1848) from the Brit-
ish and Belgian Pliocene North Sea Basin also has a mul-
tispiral protoconch but differs in having the subsutural
ramp hardly developed, weaker tubercles produced at the
sculptural intersections and a shorter siphonal canal.

Distribution — Lower Pliocene: Atlantic, NW France
(Brébion, 1964).

Raphitoma landreauensis nov. sp.
Plate 4, figs 6-7

Type material — Holotype NHMW 2015/0133/0574, height
5.0 mm, width 2.2 mm (PL. 4, fig. 6); paratype 1 NHMW
2015/0133/0575, height 5.0 mm, width 2.4 mm (PL. 4, fig.
7).

Other material — Maximum height 5.0 mm. LC (8), FVD
(.

Etymology — Named after the type locality of Le Lan-
dreau. Raphitoma gender feminine.

Locus typicus — Le Pigeon Blanc, Le Landreau, Loire-
Atlantique department, NW France.

Stratum typicum — Zanclean, lower Pliocene.

Diagnosis — Raphitoma species of small size, with pau-
cispiral protoconch bearing tuberculous threads and
cords, teleoconch of 3.5 angular whorls, sculptured by 11-
12 axial ribs overrun by spiral cords of primary to terti-
ary strength, outer lip weakly thickened, smooth within,
siphonal canal moderately long.

Description — Shell small, turriform. Protoconch pau-
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cispiral, with medium sized nucleus, composed of two
whorls covered in spiral threads, tubercular on abapical
half of second whorl, and irregular axial ribs or rugae;
two carinae appear on last portion of protoconch. Junc-
tion with teleoconch sharp, delimited by beginning of
adult sculpture. Teleoconch of 3.5 whorls, with two strong
primary spiral cords; adapical delimiting moderately
broad, flattened subsutural ramp, abapical cord forming
periphery, whorl profile between concave; five further
subequal secondary cords run over subsutural ramp, be-
low shoulder cords of secondary and tertiary strength fill
interspaces; on penultimate whorl third primary spiral
cord appears just above suture. Axial sculpture of 11-12
narrow, elevated, orthocline ribs; spiral sculpture over-
runs ribs. Close-set axial growth lines give cords scab-
rous appearance, especially immediately below suture.
Last whorl with flat subsutural ramp, weakly angled at
shoulder, convex below, constricted at base. Aperture
ovate, outer lip weakly thickened by varix, with crenulat-
ed edge, smooth within; anal sinus broad and shallowly
U shaped, with apex mid-subsutural ramp; siphonal ca-
nal moderately long, open, slightly posteriorly recurved.
Columella broadly, shallowly excavated. Columellar cal-
lus hardly developed, forming very narrow, sharply de-
limited callus rim.

Discussion — Raphitoma landreauensis nov. sp. is char-
acterised by its dense spiral sculpture composed of
cords of primary to tertiary strength and its paucispi-
ral protoconch bearing tubercular cords. There is some
intraspecific variability; the protoconch sculpture is
coarser in the holotype (PL. 4, fig. 6¢, f) than in the para-
type (PL 4, fig. 7¢) and the teleoconch is squatter in the
paratype, which has slightly more inflated whorls. This
species is similar to two shells from the upper Miocene
Tortonian Assemblage I locality of Sceaux-d’Anjou
discussed by Brébion: R. selecta (Millet, 1865) and the
shell illustrated as R. (Leufroyia) leufroyi var. milleti
(nomen nudum) (1964, pl. 15, figs 6 and 7 respectively).
Both of these were discussed by Brébion as varieties of
the extant European R. leufroyi Michaud, 1828, which
can immediately be separated by having a multispiral
protoconch.

The protoconch was not available to Brébion (1964,
p. 614), but specimens at hand we ascribe to R. selec-
ta from St-Clément-de-la-Place have a protoconch of
about two whorls bearing fine reticulated spiral sculp-
ture. The teleoconch spiral sculpture is similar in being
composed of primary to tertiary elements but with more
numerous cords and the aperture is wider and larger.
Raphitoma landreauensis forms part of a group of spe-
cies present in the Assemblage I fauna that all have a
reticulated protoconch of about two whorls and complex
spiral sculpture. This group will be reviewed in the re-
spective part of this series, however, provisionally we
do not believe this species to be present in the Assem-
blage I deposits.

Distribution — Lower Pliocene: Atlantic, NW France (this
paper).
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Raphitoma palumbina nov. sp.
Plate 4, figs 8, 9

Type material — Holotype NHMW 2015/0133/0535, height
5.2 mm, width 2.5 mm (PI. 4, fig. 8); paratype ]| NHMW
2015/0133/0536, height 5.1 mm, width 2.6 mm (Pl. 4, fig.
9).

Other material — Maximum height 5.2 mm. LC (4), FVD
.

Etymology — From Latin ‘palumbes, palumbis’, noun,
wood-pigeon, ringdove; a reference to the type locality
of Le Pigeon Blanc (the white pigeon). Raphitoma gender
feminine.

Locus typicus — Le Pigeon Blanc, Le Landreau, Loire-
Atlantique department, NW France.

Stratum typicum — Zanclean, lower Pliocene.

Diagnosis — Raphitoma species of small size, squat
pupoid shape, with paucispiral protoconch covered in
finely reticulated sculpture, teleoconch of three whorls,
axial sculpture variably developed, 11 ribs, spiral sculp-
ture of narrow cords not swollen or spinous at intersec-
tions, shallow anal sinus, short siphonal canal.

Description — Shell small, solid, squat, pupoid. Proto-
conch paucispiral, composed of two whorls covered in
finely reticulated sculpture; spiral threads predominant
on first whorl, ribs strengthening abapically, predomi-
nant at teleoconch junction. Junction with teleoconch
not preserved. Teleoconch of three convex whorls with
periphery at abapical suture; suture impressed, linear.
Axial sculpture of low, rounded, slightly opisthocline
ribs, developed to a variable degree, 11 on penultimate
whorl, roughly equal in width to their interspaces. Spiral
sculpture of two beaded subsutural cords, below narrow
elevated cords that overrun ribs, hardly swollen at inter-
sections, five on penultimate whorl. Last whorl globose,
strongly and evenly convex, subsutural ramp not devel-
oped, moderately constricted at base; axials strongly de-
veloped to subobsolete, weakening over base, overrun by
narrow spiral cords that cover entire last whorl, with sec-
ondaries developed in some interspaces. Siphonal canal
short, bearing spirals. Aperture ovate, outer lip convex;
anal sinus shallow U-shaped, delimited laterally by small
swelling within outer lip; siphonal short, open, wide,
bent abaxially. Columella moderately excavated in up-
per third, straight below. Columellar and parietal callus
hardly thickened, forming narrow rim not extending over
siphonal canal.

Discussion — Raphitoma palumbina nov. sp., with its
squat pupoid shell shape, is quite unlike any of its con-
geners. The protoconch surface is too abraded to photo-
graph. Although the shape and pair of subsutural beaded
cords make it unmistakable, the scant material at hand
suggests a highly variable sculpture. In the holotype (PI.

4, fig. 8) the axials are low and become subobsolete on
the penultimate whorl, and there are secondary spirals
intercalated on the adapical portion and base on the last
whorl, whereas in the paratype (Pl. 4, fig. 9) the axials
are well developed to the aperture and only a few sec-
ondary spirals develop on the second half of the last
whorl. The present-day European R. concinna (Scacchi,
1836) is similar in being solid shelled, in having low ribs
crossed by narrow cords and a shallow anal sinus but is
larger, fusiform, with more convex whorls separated by a
deeper suture. Moreover, it has a multispiral protoconch
(Hoisaeter, 2016, fig. 21). We find no other taxon with
which we can usefully compare this species.

Distribution — Lower Pliocene: Atlantic, NW France (this
paper).

Raphitoma pseudohystrix (Sykes, 1906)
Plate 5, figs 1-3

*1906  Clathurella pseudohystrix Sykes, p. 187.

1964  Raphitoma hystrix Jan, 1832 — Brébion, p. 603, pl.
14, figs 32-34 [non Raphitoma hystrix (De Cristo-
fori & Jan, 1832)].

1984  Raphitoma pseudohystrix Sykes, 1906 [sic] — Car-
rozza, p. 152, figs 1, 2.

1984 Raphitoma divae Carrozza, p. 152, figs 3, 4.

1986  Raphitoma pseudohystrix Sykes, 1906 [sic] — Bogi
etal.,p.27,figs 9-16.

Material and dimensions — Maximum height 11.0 mm,
width 3.8 mm. NHMW 2015/0133/0462-0463 (2), NHMW
2015/0133/0570 (1), NHMW 2015/0133/0464 (3), LC (50+),
FVD (27). Le Pigeon Blanc, Le Landreau, Nantes area,
Loire-Atlantique department, NW France.

Discussion — Raphitoma pseudohystrix (Sykes, 1906) is
identified most easily by its high paucispiral protoconch
consisting of 1.5-2.0 strongly convex whorls with a large
nucleus. The entire surface is covered with fine reticu-
lated microsculpture. The teleoconch characters seem
to be rather variable. Carrozza (1984) described speci-
mens with finer teleoconch sculpture as a distinct spe-
cies; R. divae, further supporting the separation from R.
pseudohystrix by pointing out minor differences in the
protoconch (half whorl less and consequently somewhat
lower). Bogi et al. (1986) illustrated numerous specimens
of R. pseudohystrix illustrating considerable variation in
both shell profile and sculpture, and concluded that R.
divae was an extreme form of R. pseudohystrix. We con-
sider this conclusion reasonable and follow it herein.

The lower Pliocene specimen illustrated here from Le
Pigeon Blanc is most like the R. divae morphotype; tall,
slender, with a moderately broad subsutural ramp and
fine sculpture with small spines developed at the inter-
paces. The protoconch shows the same shape and sculp-
ture as that illustrated by Carrozza (1984, fig. 2) for R.
pseudohystrix. The number of ribs and cords on the last
whorl fit within the range of variability given by Bogi et
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species number of proto- last whorl
conch whorls

ribs cords
R. pseudohystrix (Le Pigeon Blanc) 2.0 26 24
R. pseudohystrix (in Carrozza, 1984) 2.0 18 16
R. divae (in Carrozza, 1984) 1.5 27 24
R. pseudohystrix (Bogi et al., 1986) not stated 14-29 14-29
R. antonjansei 2.75 20 14
R. hystrix 3.5 13 12

Table 1: Comparison of some Raphitoma species of the Raphitoma hystrix De Cristofori & Jan,

1832 species group.

al. (1986, p. 29; see Table 1).

Raphitoma antonjansei Marquet, 1998 (corrected to R.
antonjansei AW. Janssen, 2008; = R. hystrix in Glibert,
1960, p. 17, pl. 4, fig. 18; non De Cristofori & Jan, 1832)
from the Pliocene North Sea Basin of England and Bel-
gium is similarly slender and has reticulated protoconch
sculpture, but in that species the protoconch is multispi-
ral, composed of 2.75 whorls, the last half whorl strongly
carinate and the teleoconch sculpture is more coarsely
reticulated composed of fewer axial and spiral elements
(Table 1).

Raphitoma hystrix De Cristofori & Jan, 1832 from the
Italian Pliocene (lectotype figured by Pinna & Spezia
(1978, pl. 76, fig. 1) is much less slender with coarser
sculpture. According to Marquet (1998a, p. 276) the pro-
toconch is multispiral, composed of 3.5 whorls; the last
half whorl carinate. This was confirmed by Vera-Pelaez
(2002, p. 231, pl. 17, figs G', H") based on specimens from
the lower upper Pliocene of the Estepona Basin, south-
ern Spain. More slender specimens with finer sculpture
from the Italian Pliocene, similar in shape to the French
Pliocene shell, were illustrated by Chirli (1997, pl. 23, figs
5-6). The protoconch is unfortunately cut off the illustra-
tions, but Chirli (1997, p. 81) described it as multispiral,
composed of 3.5 whorls. Therefore, the teleoconch sculp-
ture may be variable as it is in R. pseudohystrix.

Brébion (1964, p. 604) recorded this species only from
the Assemblage III locality of Le Pigeon Blanc. Today
it has a more southern Atlantic distribution found in the
Madeira Archipelago (Segers et al., 2009).

Distribution — Lower Pliocene: Atlantic, NW France
(Brébion, 1964). Present-day: Atlantic: Madeira (Segers
et al., 2009), Mediterranean (Carrozza, 1984; Bogi et al.,
1986).

Raphitoma turtaudierei nov. sp.
Plate 5, fig. 4

Type material — Holotype NHMW 2015/0133/0571, height
7.1 mm, width 3.6 mm (PL 5, fig. 4).

Other material — Known only from holotype.

Etymology — Named after Pierre-Aimé Millet de la Tur-
taudiére (1783-1873), French naturalist and Secrétaire
Général de la Société d’Agriculture d’Angers, in recogni-
tion of his early works on the palacontology of Maine-et-
Loire. Raphitoma gender feminine.

Locus typicus — Le Pigeon Blanc, Le Landreau, Loire-
Atlantique department, NW France.

Stratum typicum — Zanclean, lower Pliocene.

Diagnosis — Raphitoma species of small size, with pau-
cispiral protoconch bearing axial rugae, teleoconch of
four whorls, sculptured by 13 axial ribs overrun by nar-
row spiral cords of primary and secondary strength, out-
er lip thickened by varix, smooth within, siphonal canal
moderate length.

Description — Shell small, broadly turriform. Protoconch
paucispiral, with medium sized nucleus, composed of
two whorls covered in spiral threads and irregular axial
rugae; three cords appear on last half whorl. Junction
with teleoconch sharp, delimited by beginning of adult
sculpture. Teleoconch of four whorls, with three narrow
primary spiral cords; adapical one delimiting moderately
broad, concave subsutural ramp, abapical cord form-
ing periphery, whorl profile between concave; further
subequal secondary cords run over subsutural ramp,
below shoulder single narrow secondary in interspaces
between primary cords. Axial sculpture of 13 narrow
orthocline ribs; spiral sculpture overruns ribs. Close-
set axial growth lines give cords scabrous appearance,
especially immediately below suture. Last whorl with
concave subsutural ramp, roundly angled at shoulder, in-
flated below, strongly constricted at base, siphonal fasci-
ole not strongly delimited, bearing spiral cords. Aperture
ovate, outer lip thickened by varix, with crenulated edge,
smooth within; anal sinus broad and shallowly U-shaped,
with apex mid-subsutural ramp; siphonal canal moder-
ate length, open, slightly posteriorly recurved. Columella
broadly, shallowly excavated. Columellar callus hardly
developed, forming very narrow callus rim.

Discussion — Like Raphitoma landreauensis nov. sp.
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this species has a rather squat fusiform shell shape and a
protoconch of about two whorls. However, in Raphitoma
turtaudierei nov. sp. the protoconch microsculpture dif-
fers in being predominantly axially rugose as opposed
to spirally tubercular as in R. landreauensis. The teleo-
conch sculpture in R. turtaudierei is simpler, composed
of narrow cords with fine secondaries in the interspaces
as opposed to the complex spiral sculpture of primary
to tertiary strength seen in R. landreauensis. The outer
lip is also far more thickened in R. turtaudierei, with a
deep anal sinus present on the outer lip adapically absent
in R. landreauensis, although it is possible that the lip is
not quite complete in the specimens at hand. Several ex-
tant Mediterranean species with paucispiral protoconchs
have been described; R. albida Pusateri & Guannuzzi-
Savelli, 2016 (in Pusateri ef al., 2016) differs in having
fine reticulated protoconch sculpture and more spinous
teleoconch sculpture with narrower and more numer-
ous axials, R. spadiana Pusateri & Guannuzzi-Savelli,
2012 (in Pusateri et al., 2012) and R. smriglioi Pusateri &
Guannuzzi-Savelli, 2013 (in Pusateri et al., 2013) again
have fine reticulated protoconch sculpture and denser
spinous axial and spiral sculpture.

Distribution — Lower Pliocene: Atlantic, NW France (this
paper).

Raphitoma vercingetorixi nov. sp.
Plate 5, figs 5, 6

1964  Raphitoma (Philbertia) purpurea var. gliberti Bré-
bion, p. 606, pl. 14, figs 36, 37 (nomen nudum).

Type material —Holotype NHMW 2015/0133/0538, height
8.4 mm, width 3.4 mm (Pl. 5, fig. 5); paratype 1 NHMW
2015/0133/0537, height 7.6 mm, width 3.3 mm (PL. 5, fig.
6); paratype 2 NHMW 2015/0133/0539, height 8.6 mm,
width 3.5 mm; paratype 1 NHMW 2015/0133/0540,
height 14.2 mm, width 5.9 mm.

Other material — Maximum height 14.2 mm. NHMW
2015/0133/0441 (1), LC (30), FVD (15).

Etymology — Named after Vercingetorix (c. 82-46 BC),
king and chieftain of the Arveni tribe, who united the
Gauls in a revolt against Roman forces during the last
phase of Julius Caesar’s Gallic Wars. Raphitoma gender
feminine.

Locus typicus — Le Landreau, Le Pigeon Blanc, Loire-
Atlantique department, NW France.

Stratum typicum — Zanclean, lower Pliocene.

Diagnosis — Small Raphitoma species with paucispiral
protoconch, first whorl finely reticulated, second with
predominant axial riblets, teleoconch with strongly con-
vex whorls, finely sculptured, with small spines devel-
oped at intersections, small shallow anal sinus delimited

internally on outer lip by denticle.

Description — Shell small, fusiform. Protoconch pau-
cispiral, composed of two whorls; first whorl bear-
ing finely reticulated sculpture, axial riblets strengthen
abapically, dominant on second protoconch whorl, which
also bears two subobsolete cords just below and above
suture, angulating whorl. Junction with teleoconch
marked by raised axial scar. Teleoconch of five strongly
convex whorls, subsutural ramp and shoulder hardly
delimited; suture impressed, linear. Axial sculpture of
narrow, raised, rounded weakly opisthocline ribs, 15 on
last whorl, about one-third width of interspaces. Spiral
sculpture of narrow elevated cords that overrun ribs,
weakly spinous at intersections, six primary cords on
penultimate whorl with single secondary intercalated
in some to all interspaces. Last whorl globose in adult
specimens, strongly and evenly convex, subsutural ramp
narrow and poorly delimited, moderately constricted at
base; axials strongly developed and elevated, continu-
ing onto base and siphonal fasciole, numerous, close-set
narrow spiral cords cover entire last whorl, with threads
developed in some interspaces. Siphonal canal relative-
ly long, straight, bearing spirals slightly stronger than
those on base. Aperture ovate, outer lip convex, obso-
letely denticulate within some distance from lip edge;
anal sinus small, shallow U-shaped, with apex just above
mid-subsutural ramp, delimited laterally by double tooth
within outer lip; siphonal canal long, straight open, de-
limited on outer lip by thickened tubercle. Columella
moderately excavated in upper third, straight below.
Columellar and parietal callus hardly thickened, form-
ing narrow rim.

Discussion — Brébion (1964, p. 606) recognised this form
as new and described it (nomen nudum) as a subspecies of
the present-day European R. purpurea (Montagu, 1803),
however, that species differs in having a multispiral pro-
toconch (Heisater, 2016, fig. 18). Species pairs amongst
Raphitoma have been recognised (Pusateri et al., 2012,
2013, 2016), one with a paucispiral, the other with a mul-
tispiral protoconch. Although at present protoconch type
is considered species specific and is considered herein to
be so, this has recently been questioned (see note under
generic synonymy). Apart from the differences in proto-
conch morphology, R. vercingetorixi nov. sp. differs from
R. purpurea in having fewer axial ribs and the denticles
within the outer lip are weaker. The present-day Mediter-
ranean R. pupoides (Monterosato, 1884) is also similar in
sculpture but again differs in having a multispiral proto-
conch and a more elongated shell shape (Pusateri ef al.,
2016). Raphitoma alida Pusateri & Giannuzzi-Savelli,
2016 was considered by the Pusateri ef al. (2016) to be
the paucispiral partner of R. pupoides. It differs from R.
vercingetorixi in having more shouldered whorls, a more
inflated last whorl, sharper spines developed at the sculp-
tural interspaces, lacking secondary spiral sculpture and
having the denticles within the outer lip more strongly
developed. Raphitoma spadiana Pusateri & Giannuzzi-
Savelli, 2016, another European species with a paucispi-



ral protoconch, differs in having denser spiral sculpture,
all the cords of primary strength.

Distribution — Lower Pliocene: Atlantic, NW France
(Brébion, 1964).

Raphitoma pseudoconcinna nov. sp.
Plate 5, fig. 7

Type material — Holotype NHMW 2015/0133/0566, height
9.4 mm, width 3.9 mm (PL 4, fig. 7).

Other material — Maximum height 9.4 mm. LC (2).

Etymology — Name reflecting the close similarity to
Raphitoma concinna (Scacchi, 1836). Raphitoma gender
feminine.

Locus typicus — Le Pigeon Blanc, Le Landreau, Loire-
Atlantique department, NW France.

Stratum typicum — Zanclean, lower Pliocene.

Diagnosis — Raphitoma species of small size, with pau-
cispiral protoconch bearing axial rugae, teleoconch of
four whorls, sculptured by 13 axial ribs overrun by nar-
row spiral cords of primary and secondary strength, out-
er lip thickened by varix, smooth within, siphonal canal
moderate length.

Description — Shell medium-sized, turriform. Proto-
conch paucispiral, with medium sized nucleus, composed
of two whorls; microsculpture present but worn. Junction
with teleoconch sharp, delimited by beginning of adult
sculpture. Teleoconch of six whorls with narrow subsu-
tural ramp, roundly shoulder placed high, convex below.
Sculpture of broad, rounded prosocline axial ribs, 12 on
penultimate whorl, that weaken on last whorl, crossed by
dense, narrow spiral cords of alternate strength. Close-
set axial growth lines elevated immediately below su-
ture. Last whorl with narrow concave subsutural ramp,
roundly angled at shoulder, convex below, moderately
constricted at base, siphonal fasciole not strongly delim-
ited, bearing spiral cords. Aperture broad, ovate, outer
lip hardly thickened by varix, smooth within; anal sinus
broad and shallowly U shaped, with apex mid-subsutural
ramp; siphonal canal moderate length, open, slightly pos-
teriorly recurved. Columella narrowly excavated mid-
aperture. Columellar callus hardly developed.

Discussion — This species could be placed in the subgenus
Leufroyia Monterosato, 1884 characterised by raphitomids
with broad, wavy axial ribs, dense and numerous, low spi-
ral cords, conspicuous, close-set growth lines, or rugae and
no microsculpture of granules or pustules. Hoisater (2016,
p. 25) stressed microsculptural differences in the multispi-
ral protoconchs of Raphitoma and Leufroyia species from
the present-day Norwegian coasts, where all raphitomids
have multispiral protoconchs. However numerous pau-
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cispiral raphitomids are reported from both the present-
day and fossil European record and Bouchet & Gofas
(2016) are probably correct to synonymise the two. The
living species ascribed to Leufroyia; R. leufroyi (Michaud,
1828), R. concinna (Scacchi, 1836) and R. erronea (Monte-
rosato, 1884) all differ from the French Pliocene species in
having a multispiral protoconch. However, the teleoconch
shape and sculpture of the new species is closely similar in
to that of R. concinna (see Hoiseter, 2016, figs A, C) and
indeed the two could not be separated without their pro-
toconchs. Raphitoma pseudoleufroyi Marquet, 1998 from
the upper Pliocene North Sea Basin of Belgium has a simi-
lar shell profile and a paucispiral protoconch but differs in
having the axial sculpture well-developed to the aperture
and less crowded spiral sculpture.

Distribution — Lower Pliocene: Atlantic, NW France (this
paper).

Family Terebridae Morch, 1852
Subfamily Terebrinae Morch, 1852
Genus Terebra Bruguiére, 1789

Type species — Buccinum subulatum Linné, 1767, by sub-
sequent designation, Lamarck, 1799, present-day, Indo-
West Pacific.

1789  Terebra Bruguiére, p. 15.

1810  Terebrum de Montfort, p. 431. Type species (by
typification of replaced name): Buccinum subula-
tum Linné, 1767, present-day, Indo-Pacific. Un-
justified emendation of Terebra Bruguiére, 1789.

1817  Subula Schumacher, p. 70. Type species (by typi-
fication of replaced name): Buccinum subulatum
Linné, 1767, present-day, Indo-Pacific. Unneces-
sary replacement name for Terebra.

1896  Noditerebra Cossmann, p. 47. Type species (by
original designation): Terebra geniculata Tate,
1886, Eocene, southern Australia.

1923 Myurellina Bartsch, p. 62. Type species (by origi-
nal designation): Terebra ornata Gray, 1834,
present-day, Indo-Pacific.

1923 Terebrina Bartsch, p. 62. Type species (by origi-
nal designation): Terebra cingulifera Lamarck,
1822, present-day, Pacific. Junior homonym of
Terebrina Rafinesque, 1815.

1928  Paraterebra Woodring, p. 135. Type species (by
original designation): Terebra texana Dall, 1898
[= Terebra (Paraterebra) taurina (Lightfoot,
1786), 7= T. (P) flammea (Lamarck, 1822)],
present-day, Florida, Caribbean.

1929  Dimidacus Iredale, p. 341. Type species (by typi-
fication of replaced name): Terebra cingulifera
Lamarck, 1822, present-day, Indo- Pacific. Nom.
nov. pro Terebrina Bartsch, 1923, non Rafinesque,
1815.

1967  Panaterebra Olsson, p. 14. Type species (by origi-
nal designation): Terebra robusta Hinds, 1844,
present-day, Panamic Pacific.
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Terebra exilis Bell, 1871
Plate 6, figs 5-9

*1871  Terebra exilis Bell, p. 355.

1914  Terebra exilis A. Bell — Harmer, p. 54, pl. 2, figs 4,
S.
Terebra (Strioterebrum) Basteroti (Nyst) — Har-
mer, p. 505, pl. 47, fig. 8 [non Strioterebrum bas-
teroti (Nyst, 1845)].
1964  Terebra exilis Bell, 1871 — Brébion, p. 636, pl. 15,

figs 18-20.

71920

Material and dimensions — Maximum height 20.5 mm,
width 5.2 mm. NHMW 2015/0133/0492-0497 (6), NHMW
2015/0133/0498 (20), LC (15), FVD (15). Le Pigeon Blanc,
Le Landreau, Nantes area, Loire-Atlantique department,
NW France.

Discussion — We assume a single Terebra species with
a paucispiral protoconch of about two whorls (Pl. 6,
fig. 9¢) occurs in the lower Pliocene assemblage of Le
Pigeon Blanc, but as seen from the series illustrated,
the teleoconch shape and sculpture is very variable.
The spire is more or less slender, apical angle between
21-16.5° the spire whorls weakly convex to straight-
sided, in some specimens slightly concave adapically,
the last whorl rounded to roundly angled at the base.
Axial sculpture is present on the earliest whorls in all
specimens but rapidly weakens in some specimens so
that middle and later spire whorls are smooth, except for
axial growth lines (PL. 6, figs 5, 6), or can persist rela-
tively well developed onto the last whorl (Pl. 6, fig. 7), or
are developed just above and below the suture forming
a row of small axially elongated tubercles (Pl. 5, figs
8, 9). We do not believe this to be conspecific with the
Pliocene North Sea Basin species 7. canalis S.V. Wood,
1848, which also has smooth and occasionally ribbed
forms (see Harmer, 1914, pl. 2, figs 1, 2), as that species
has a wider apical angle than the widest of the speci-
mens from Le Pigeon Blanc. Specimens of 7. canalis
at hand from the upper Pliocene Red Crag of Gedgrave
are also larger and more solid-shelled than those from
Le Pigeon Blanc. There has been some discussion as
to whether this rare form is just a dextral form of the
North Sea Basin Pliocene sinistral species 7. inversa
Nyst, 1845, but Marquet (1997b, p. 104) reasonably ar-
gued for it to be separated based on the lack of a sub-
sutural collar and near-absence of axial ornament. Bell
(1871, p. 355) described a second form from the British
Red Crag: T exilis, which was said to differ from 7. ca-
nalis in being smaller and more slender. Harmer (1914)
did not describe any ribbed forms but later illustrated
a shell from the Red Crag as Terebra (Strioterebrum)
basteroti (Nyst) (Harmer, 1920, pl. 47, fig. 8), which is
not that species but might well be a ribbed form of 7. ex-
ilis. Brébion (1964, p. 636) identified these Assemblage
III forms as 7. exilis, a position followed here. Although
Marquet (1997b) synonymized 7. exilis with T. canalis,
we prefer to provisionally consider them distinct for the
reasons outlined above.

Brébion (1964, p. 638) recorded this species from the
Assemblage I locality of St-Michel, Assemblage III (Le
Pigeon Blanc, La Dixmérie) and Assemblage IV (Gour-
besville).

Distribution — Upper Miocene: Atlantic (Tortonian), NW
France (Brébion, 1964). Lower Pliocene: Atlantic, NW
France (Brébion, 1964). Upper Pliocene: North Sea Ba-
sin, Red Crag, England (Bell, 1871, Harmer, 1914, 71920).
Upper Pliocene-Pleistocene: Atlantic, NW France (Bré-
bion, 1964).

Subclass Heterobranchia Burmeister, 1837
Superfamily Architectoniocoidea Gray, 1850
Family Architectonicidae Gray, 1850

Note — For this section we adopt the shell structural no-
menclature introduced by Bieler (1993, unnumbered
loose text-fig.).

Genus Adelphotectonica Bieler, 1987

Type species — Solarium reevei Hanley, 1862, type spe-
cies, by original designation, present-day, Australia.

1987  Adelphotectonica Bieler, p. 208.

Adelphotectonica bieleri nov. sp.
Plate 6, figs 10, 11

1964 Architectonica aloiteaui Brébion, p. 205, pl. 5, fig.
12 (nomen nudum).

Type material — Holotype NHMW 2015/0133/0423, height
11.7 mm, diameter 18.1 mm (Pl. 6, fig. 10); paratype 1
NHMW 2015/0133/0550, height 13.0 mm, diameter 19.25
mm; paratype 2 NHMW 2015/0133/0551, height 13.1 mm,
diameter 19.0 mm.

Other material — Maximum height 12.1 mm, diameter
16.9 mm. NHMW 2015/0133/0424 (1 juvenile), LC (1 +5
juveniles), FVD (1: PlL. 6, fig. 11 + 1, both adults).

Etymology — Named after Rudiger Bieler of the Depart-
ment of Zoology, Field Museum of Natural History, Chi-
cago, USA, in recognition of his work on the genus. Adel-
photectonica genus feminine.

Locus typicus — Le Landreau, Le Pigeon Blanc, Loire-
Atlantique department, NW France.

Stratum typicum — Zanclean, lower Pliocene.

Diagnosis — Adelphotectonica species of medium size,
with sculpture typical for genus: SSR and UPR narrow,
beaded; MR and base subdivided by two narrow grooves
into flattened bands, adapical bands half width of adapi-



cal band; LPR rounded, beaded, peripheral; IPR rounded,
obsoletely beaded; PUR with wide-spaced crenae, umbi-
licus narrow.

Description — Shell medium-sized, depressed to rela-
tively tall-domed. One smooth protoconch whorl visible.
Teleoconch of about five weakly convex whorls; suture
impressed, linear. Dorsal sculpture: SSR (subsutural rib)
narrow, beaded, MR (midrib) area flattened, subdivided
by two narrow grooves into three flattened bands, adapi-
cal bands half width abapical band; UPR (upper periph-
eral rib) beaded, slightly wider than SSR; LPR (lower
peripheral rib) rounded, beaded, forming periphery;
IPR (inferior peripheral rib) rounded, obsoletely beaded.
Venter flattened, weakly convex; base between IPR and
PUR (proxumbilical rib) smooth, subdivided by two faint
grooves into three flattened bands; peripheral bands half
width medial band, bearing weak axial folds, strength-
ening medially and finer axial growth lines most clearly
developed near periphery. PUR delimited by deep, nar-
row groove; UC (umbilical crenae) broad, widely spaced.
Umbilicus narrow, deep.

Discussion — Bieler (1987) included species from the Pa-
cific, South Africa and southeastern Atlantic in his ge-
nus Adelphotectonica, but as far as we are aware this is
the first record of the genus in the European faunas. The
sculpture of Adelphotectonica bieleri nov. sp. fits closely
with the schematic representation of the genus given by
Bieler (1993, p. 99, fig. 76), the only detail to add is the
MR is subdivided by two narrow grooves into flattened
bands, the two adapical bands equal in width to the abapi-
cal; the base between IPR and PUR is similarly subdi-
vided. From the type species 4. reevei Hanley, 1862 the
French species differs in having the MR area smoother,
PUR bears wider spaced crenae and the umbilicus is nar-
rower. It is difficult to compare to European architecto-
nicids, as none are conspecific. The Atlantic lower Mio-
cene species Architectonica carocollata (Lamarck, 1822)
differs in having MR subdivided into beaded ribs and a
wider umbilicus.

Distribution — Lower Pliocene: Atlantic, NW France
(Brébion, 1964).

Genus Heliacus d’Orbigny in Sagra, 1842

Type species — Solarium herberti Deshayes, 1830 [=
Heliacus cylindricus (Gmelin, 1791)], type species, by
monotypy, present-day, Atlantic.

1840  Torinia Gray, p. 147, nomen nudum; 1842 [no
nominal species included]. Type species (by sec-
ondary monotypy): Trochus cylindraceus Dillwyn,
1817 [= Heliacus cylindricus (Gmelin, 1791)],
present-day, Atlantic. Torinia suppressed to insure
stability (ICZN Opinion 2185, 2007).

1842 Heliacus d’Orbigny in Sagra, p. 68.

Cainozoic Research, 18(2), pp. 89-176, December 2018 115

Subgenus Torinista Iredale, 1936

Type species — Torinista popula Iredale, 1936, type spe-
cies, by original designation, present-day, Indo-Pacific.

1936  Torinista Iredale, p. 327.

1959  Astronacus Woodring, p. 168. Type species (by
original designation): Heliacus planispira Pilsbry
& Lowe, 1932, present-day, Panamic Pacific.

Heliacus (Torinista) miser (Dujardin, 1837)
Plate 6, fig. 12

*1837  Solarium miserum Dujardin, p. 254, pl. 19, fig. 11.
1919  Solarium (Pseudotorinia) miserum Dujardin —
Cossmann & Peyrot, p. 472, pl. 15, figs 62-64
(?65-67).
1949 Solarium (Pseudotorinia) miserum Dujardin,
1837 — Glibert, p. 124, pl. 7, fig. 7.
1964 Architectonica (Pseudotorinia) misera Dujardin,
1837 — Brébion, p. 207.
Nipteraxis cf. misera (Dujardin, 1837) — Lozouet
etal.,p.73,pl. 36, fig. 2.

22001

Material and dimensions — Maximum height 3.9 mm,
diameter 8.5 mm. NHMW 2015/0133/0548 (1), NHMW
2015/0133/0549 (2), LC (12), FVD (5). Le Pigeon Blanc,
Le Landreau, Nantes area, Loire-Atlantique department,
NW France.

Discussion — Heliacus (Torinista) miser (Dujardin, 1837)
[not: miserus; miser is the male adjective form of miser,
misera, meaning poor, miserable, wretched] is characer-
ised by its depressed disk-shaped shell, moderate width
umbilicus. Dorsal sculpture: SSR (subsutural rib) broad,
well developed, MR (midrib) area bearing two second-
ary ribs, UPR (upper peripheral rib) equal in strength to
SSR, one secondary rib between UPR and LPR (lower
peripheral rib), LPR forming periphery, one secondary
rib between LPR and IPR (inferior peripheral rib); all
dorsal ribs coarsely beaded by axial growth lines. Venter
weakly convex, vental sculpture: basal keel not devel-
oped, six ribs of roughly alternate strength between IPR
and PUR (proxumbilical rib) beaded by axial growth
lines, PUR bearing coarse UC (umbilical crenae), made
bifid by narrow groove. This species is similar to H.
(T’) subvariegatus (d’Orbigny, 1852) from the Italian
Pliocene, but that species has more finely beaded ribs,
more numerous ribs on the venter between IPR and PUR
and a tertiary rib between LPR and the secondary pe-
ripheral rib and IPR.

Brébion (1964, p. 207) recorded this species from Assem-
blage I1I (Le Pigeon Blanc, Le Girondor, La Dixmérie).

Distribution — ?Lower Miocene: Atlantic, Aquitaine Ba-
sin, France (Lozouet et al., 2001). Middle Miocene: At-
lantic, Aquitaine Basin (Cossmann & Peyrot, 1919), Loire
Basin, France (Glibert, 1949). Lower Pliocene: Atlantic,
NW France (Brébion, 1964).
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Superfamily Acteonoidea d’Orbigny, 1843
Family Acteonidae d’Orbigny, 1843
Subfamily Acteoninae d’Orbigny, 1843
Genus Acteon de Montfort, 1810

Type species — Voluta tornatilis Linnaeus, 1758, by origi-
nal designation, present-day, European.

1810  Acteon de Montfort, p. 314.

1816  Tornatella Lamarck, pl. 452. Type species (by
subsequent designation; Children, 1923): Buc-
cinum flammeum Bruguiére, 1789, present-day,
Indo-Pacific.

1840  Tournatella Swainson, 1840. Incorrect subsequent
spelling.

Note — Below we have placed the generic name Acteon
de Montfort, 1810 within quotation marks, as shells of
this and related genera are assigned to a particular genus
based on their radula rather than on shell morphology.

‘Acteon’ semistriatus (Férrusac, 1822)
Plate 7, fig. 1

1814 Voluta tornatilis L. — Brocchi, p. 643 (partim, pl.
15, fig. 14 only) [non Acteon tornatilis (Linnaeus,
1758)].

*1822b  Tornatella semi-striata Férussac, p. 108.

1854  Acteon Clathratus Millet, p. 155 (nomen nudum).

1865  Acteon clathratus Millet, p. 581.

1964  Acteon semistriatus Férussac, 1822 — Brébion, p.
643, pl. 15, figs 24-27.

2013 ‘Acteon’ semistriatus (Férussac, 1822) — Landau
etal.,p.323,pl. 52, fig. 13 (cum syn.).

Material and dimensions — Maximum height 10.6 mm,
width 4.9 mm. NHMW 2015/0133/0468 (1), NHMW
2015/0133/0469 (15), LC (25), FVD (14). Le Pigeon
Blanc, Le Landreau, Nantes area, Loire-Atlantique de-
partment, NW France.

Discussion — The shells from Le Pigeon Blanc are small
sized but otherwise typical of the Pliocene forms of Acte-
on’ semistriatus (Férussac, 1822), with their relatively
low spire and sculpture developed over most, if not the
whole, surface of the last whorl. The form described from
the French Atlantic Miocene as Actaeon burdigalen-
sis d’Orbigny, 1852 is characterised by its more slender
shape, taller spire compared with typical ‘4.” semistria-
tus, and the absence of sculpture adapically on the last
whorl (see Benoist, 1889, p. 52; Glibert, 1952a, p. 384).
However, specimens with combinations of these charac-
ters can be found in Miocene assemblages (i.e., Landau
etal., 2013, p. 323). Indeed, the extent of sculpture on the
last whorl is very variable, which led Sacco (1896b) to de-
scribe numerous varieties based largely on this character.
Peyrot (1932) synonymised the two forms and considered
‘A.” semistriatus to be a very variable, widespread and
long-lived species, a position followed here.

Distribution — Lower Miocene: Atlantic (Aquitanian
and Burdigalian): Aquitaine Basin, France (Benoist,
1889; Peyrot, 1933); Proto-Mediterrancan Sea (Burdi-
galian): Colli Torinesi, Italy (Sacco, 1896b); Paratethys
(Aquitanian and Burdigalian): Austria (Steininger, 1973;
Harzhauser, 2002). Lower-middle Miocene: North Sea
Basin (late Burdigalian-Langhian): Belgium (Glibert,
1952b), Denmark (Sorgenfrei, 1958), Germany (Ander-
son, 1964; Moths, 1989; Wienrich, 2007), Netherlands
(Nordsieck, 1972a; A.W. Janssen, 1984). Middle Miocene:
Atlantic (Langhian and Serravallian): Aquitaine Basin,
France (Grateloup, 1846; Benoist, 1889; Peyrot, 1933),
(Langhian): Loire Basin, France (Glibert, 1952a); Para-
tethys (Langhian-Serravallian): Austria (Hornes, 1856),
Bulgaria (Kojumdgieva & Strachimirov, 1960), Hungary
(Kecskemétiné-Kormendy, 1962; Strausz, 1966), Poland
(Friedberg, 1928); Proto-Mediterranean Sea (Serravall-
ian): Karaman Basin, Turkey (Landau et al., 2013). Upper
Miocene: North Sea Basin (Tortonian): Denmark (Ras-
mussen, 1968; Schnetler, 2005); Atlantic (Tortonian and
Messinian): northwestern France (Millet, 1854, 1865; Bré-
bion, 1964), Algarve Basin, Portugal (Dollfus et al., 1903);
Proto-Mediterranean Sea (Tortonian): Po Basin, Italy
(Sacco, 1896b). Lower Pliocene: Atlantic, northwestern
France (Brébion, 1964), Guadalquivir Basin, Spain (Ruiz
Mufioz et al., 1997; Landau et al., 2011); western Mediter-
ranean, northeastern Spain, (Martinell, 1982b), Roussillon
Basin, France (Fontannes, 1880); central Mediterranean,
Italy (Sacco, 1896b; Chirli, 2013), Tunisia (Fekih, 1975).
Lower-upper Pliocene: western Mediterranean, Estepona
Basin (NHMW collection), southern France (Chirli & Ri-
chard, 2008); central Mediterranean, Italy (Sacco, 1896b;
Cavallo & Repetto, 1992).

Genus Rictaxis Dall, 1871

Type species — Tornatella punctocoelata Carpenter, 1863,
by original designation. Present-day, California, USA.

1871  Rictaxis Dall, p. 136.

1873 Actaeonidea Gabb, p. 273. Type species (by mono-
typy): Actaeonidea oryza Gabb, 1873, Miocene,
USA.

Rictaxis tornatus (Millet, 1854)
Plate 7, fig. 2

*1854  Auricula Tornata Millet, p. 154.
1865  Auricula tornata Millet — Millet, p. 579.

1896b  Actaeonidea achatina (Bon.) Sacco, p. 36, pl. 3,
figs 42-46.

1932 Actaeonidea Benoisti Peyrot, p. 336, pl. 14, figs
5-7.

1952a  Rictaxis achatinus Bonelli, 1826 — Glibert, p. 386,
pl. 13, fig. 6.

1964  Rictaxis achatinus Bonelli, 1826 — Brébion, p. 645.
21975  Rictaxis (Actaeonidea) achatina (Sacco) — Pavia,
p.- 114, pl. 11, fig. 8



1979  Rictaxis (Actaeonidea) achatina (Sacco) — Monte-
fameglio et al., p. 192.

1984  Actaeonidea achatina Sacco, 1897 [sic], Bonelli

m.s. — Ferrero Mortara et al., 283, pl. 52, fig. 1.

Acteonidea [sic] achatina Sacco, 1897 [sic], Bo-

nelli m.s. — Cavallo & Repetto, p. 164, fig. 471.

1995 Acteonidea [sic] achatina Sacco — Tabanelli & Se-
gurini, p. 13.

1997  Acteonidea [sic] achatina Sacco — Mancini, p. 41.

71992

1997b  Acteonidea [sic] achatina Sacco, 1897 [sic] — Mar-
quet, p. 112.
1998b  Acteonidea [sic] achatina Sacco, 1897 [sic] — Mar-
quet, p. 210.
71998  Acteonidea [sic] achatina Sacco — Ferrero Morta-
raetal.,p.49,pl 2, fig. 5.
22010  Acteonidea [sic] achatina Sacco, 1897 [sic]

Bonelli m.s. — Sosso & Dell’Angelo, p. 53, p. 68
unnumbered fig. top right.
2011  Acteonidea [sic] achatina Sacco, 1897 [sic] —
Chirli & Linse, p. 215, pl. 85, fig. 3.
2011  Acteonidea [sic] achatina Sacco, 1897 [sic] —
Landau ez al., p. 39, pl. 21, fig. 10.
Acteonidea [sic] achatina Sacco, 1897 [sic] —
Chirli, p. 26, pl. 7, figs 18-23.

22013

Material and dimensions — Height 13.1 mm, width 6.1
mm. NHMW 2015/0133/0470 (1). Le Pigeon Blanc, Le
Landreau, Nantes area, Loire-Atlantique department,
NW France.

Original description — ‘Tornata, Millet. — Comme dans
Auricula hordeola, Lamk, cette espéce a la columelle
garnie d’'un seul pli; mais les stries élevées dont cette
coquille est ornée, et la ponctuation que présente l’inter-
valle des stries, sont des caractéres suffisants pour [’en
distinguer. — Sceaux’ (Millet, 1854, p. 154).

Later augmented: ‘Auricula tornata. Millet. Cogq. petite,
hordeiforme, composée de 4-5 tours de spire; le dernier
plus grand que tous les autres ensemble, est couvert de
fines stries élevées, séparées les unes des autres par une
série de points enfoncés. Ouverture allongée, garnie d'un
seul pli sur la columelle comme dans [’A. hordeola Lamk.
Bord droit denticulé. Longueur: 9-10 millimétres; dia-
meétre: dans sa partie renflée, 3-4 millimetres. Sceaux’
(Millet, 1865, p. 579).

Discussion — Millet (1854) described this species as Au-
ricula tornata, with one of the few valid descriptions giv-
en in that work. This was later supplemented by a slightly
more detailed description (see above; Millet, 1865, p.
579). To our knowledge, this has not been used as a valid
name after Millet (1865), which under ICZN Art. 23.9.1.1
(ICZN code, 1999) would make it possible to consider
it a nomen oblitum and maintain nomenclatural stabil-
ity. However, we cannot satisfy the second condition un-
der ICZN Art. 23.9.1.2, in which the junior synonym has
been used for this taxon, as its presumed valid name, in at
least 25 works, published by at least 10 authors in the im-
mediately preceding 50 years and encompassing a span
of not less than 10 years (see chresonymy). Therefore,
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we must resurrect the earlier name of Rictaxis tornatus
(Millet, 1854) and consider R. achatinus (Sacco, 1896) a
junior synonym.

The specimen figured here from Le Pigeon Blanc is al-
most identical in shape and sculpture to the holotype
illustrated by Ferrero Mortara et al. (1984, pl. 52, fig.
1). The large specimen (18 mm height) from the lower
Pliocene Guadalquivir Basin of southern Spain illustrat-
ed by Landau et al. (2011, pl. 21, fig. 10) has an even more
elongated last whorl and is less constricted at the base,
suggesting some degree of intraspecific variability. Spec-
imens from the Italian Pliocene figured by Pavia (1975,
pl. 11, fig. 8), Cavallo & Repetto (1992, fig. 471), Ferrero
Mortara et al. (1998, pl. 2, fig. 5), Sosso & Dell’Angelo
(2010, p. 68) and Chirli (2013, pl. 7, figs 18-23) seem to
represent a single species but are considerably smaller
(maximum height 4.0 mm) than typical R. fornatus; more
slender, with relatively wider spaced spiral grooves, less
pronounced axial growth lines, and have slightly differ-
ent columellar characters. We are in doubt as to whether
these specimens represent true R. fornatus but provision-
ally include them in the distribution.

Distribution — Lower Miocene: Atlantic, Aquitaine Ba-
sin (Peyrot, 1932). Middle Miocene: (Langhian): Aqui-
taine Basin (Peyrot, 1932), Loire Basin (France (Glibert,
1952a). Upper Miocene: Atlantic, northwestern France
(Brébion, 1964), Algarve Basin (Dollfus et al., 1903).
Lower Pliocene: Atlantic, northwestern France (this pa-
per), Guadalquivir Basin, Spain (Landau et al., 2011); cen-
tral Mediterranean, Italy (Chirli, 2013). Upper Pliocene:
western Mediterranean, Estepona Basin (NHMW collec-
tion), central Mediterranean, Italy (Sacco, 1896b; Cavallo
& Repetto, 1992; Ferrero Mortara et al., 1998; Sosso &
Dell’Angelo, 2010). Pleistocene: eastern Mediterranean,
Greece (Chirli & Linse, 2011).

Order Ringipleura Kano, Brenzinger, Niitzel, Wilson &
Schrodl, 2016

Superfamily Ringiculoidea Philippi, 1853

Family Ringiculidae Philippi, 1853

Genus Ringicula Deshayes in Lamarck, 1838

Type species — Marginella auriculata Ménard de la
Groye, 1811, by subsequent designation, Anton, 1838,
present-day, Europe.

1838  Ringicula Deshayes in Lamarck, p. 342.

1884  Ringiculina Monterosato, p. 141. Type species (by

original designation): Ringicula leptocheila Bru-

gnone, 1873, Pleistocene, Italy.

Ringiculella Sacco, p. 16. Type species (by subse-

quent designation, Cossmann, 1895): Marginella

auriculata Ménard de la Groye, 1811, present-day,

Mediterranean.

1936  Ringiculadda Iredale, p. 332. Type species (by
original designation): Ringicula semisculpta Hed-
ley, 1911, present-day, Australia.

1972b  Plicatra Nordsieck, p. 12. Type species (by origi-

1892b
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1972b

nal designation): Ringicula admirabilis Morlet,
1882, present-day, Mediterranean.

Ringactaeon Nordsieck, p. 12. Type species (by
original designation): Ringicula pulchella Morlet,
1880, present-day, eastern Atlantic, Europe.

Ringicula buccinea (Brocchi, 1814)
Plate 7, fig. 3

*1814
1848

non 1853

non 1866

1878

1878

1881

1881

1882

1892b

1893
1898

1910

1923

1923
1923

non 1932

1946

non 1954

non 1952b

1955

non 1956

non 1958

1959

Voluta buccinea Brocchi, p. 319, pl. 4, fig. 9.
Ringicula buccinea J. Sow.[sic] — S.V. Wood, p.
22, pl. 4, fig. 2.

Ringicula buccinea Desh. — Eichwald, p. 258 (non
Brocchi, 1814) [= Ringicula exilis (Eichwald,
1829)].

Ringicula buccinea Desh. in Horn. — Pereira da
Costa (partim), p. 58, pl. 12, figs 1a, b (= Ringicu-
la cacellensis Morlet, 1878) [not 2a, b = Ringicula
ventricosa (J. Sowerby, 1824)].

Ringicula buccinea Brocc. — Nyst (partim), pl. 7,
fig. 20c, d [not a, b = Ringicula ventricosa (J. So-
werby, 1824)].

Ringicula buccinea Brocchi — Morlet, p. 132, pl.
5, fig. 16.

Ringicula buccinea Brocchi, 1814 — Seguenza
(partim), p. 20, pl. 1, fig. 3.

Ringicula auriculata Ménard, 1811 — Seguenza, p.
30, pl. 1, fig. 9, pl. 2, fig. 1.

Ringicula buccinea (Brocchi) — Nyst (partim), p.
131.

Ringicula (Ringiculella) auriculata var. buccinea
(Br.) — Sacco, p. 20, pl. 1, fig. 7.

Ringicula ovalis Bell, p. 631 (nomen nudum).
Ringicula ovalis Bell in Etheridge & Bell, p. 158,
pl. 3, fig. 11.

Ringicula (Ringiculella) auriculata var. buccinea
Br. — Cerulli-Irelli, p. 235, pl. 35, figs 30-32.
Ringicula buccinea (Brocchi) — Harmer, p. 811, pl.
63, fig. 23.

Ringicula Searlesi Harmer, p. 812, pl. 63, fig. 22.
Ringicula ovalis Bell, 1898 — Harmer, 815, pl. 63,
fig. 25.

Ringicula (Ringiculella) buccinea Brocchi — Pey-
rot, p. 308, pl. 11, figs 9, 14, 15.

Ringicula (Ringiculella) ovalis Bell, 1898 — Beets,
p- 113, pl. 6, figs 38-48.

Ringicula (Ringiculella) auriculata buccinea
Brocchi, 1814 — Strausz, p. 38, pl. 5, fig. 117 [=
Ringicula exilis (Eichwald, 1829)].

Ringicula (Ringiculina) buccinea Brocchi, 1814 —
Glibert, p. 141, pl. 10, fig. 13.

Ringicula (Ringiculina) auriculata var. buccinea
Brocchi — Rossi-Ronchetti, p. 333, fig. 179.
Ringicula (Ringiculella) auriculata buccinea Br. —
Csepreghy-Meznerics, p. 436, pl. 12, figs 13-14 [=
Ringicula exilis (Eichwald, 1829)].

Ringicula buccinea (Brocchi) — Sorgenfrei, p. 334,
pl. 73, fig. 249.

Ringicula buccinea Brocchi — Zbyszewski, p. 102,

non 1962

1964

1964

non 1964

non 1966

non 1972a

1974

1975

1978

1982

1982b

non 1984

1985

1988

1988

1989

1992

1997b

1997

1998b

2001

non 2007

2008

non 2008

non 2010

pl. 11, figs 49, 53.

Ringicula (Ringiculina) auriculata buccinea
Brocchi — Strausz, p. 101, pl. 41, figs 3-6, pl. 72,
figs 11-14 [= Ringicula exilis (Eichwald, 1829)].
Ringicula (Ringiculina) ovata [sic] Etheridge &
Bell, 1898 — van Regteren Altena et al., p. 2, pl.
19, fig. 182.

Ringicula (Ringiculina) buccinea Brocchi, 1814 —
Brébion (partim), p. 649, pl. 15, figs 32-33 only.
Ringicula (Ringiculina) buccinea (Brocchi, 1814)
— Anderson, p. 332, pl. 51, fig. 299.

Ringicula (Ringiculina) auriculata buccinea Broc-
chi, 1814 — Strausz, p. 469, pl. 41, figs 3-6, pl. 72,
figs 11-14 [= Ringicula exilis (Eichwald, 1829)].
Ringicula buccinea (Brocchi, 1814) — Nordsieck,
p. 122, pl. 31, fig. 210.

Ringicula (Ringiculina) buccinea (Brocchi, 1814)
— Malatesta, p. 445, pl. 32, fig. 21.

Ringicula buccinea (Brocchi) — Fekih, p. 142, pl.
52, fig. 7.

Voluta buccinea Brocchi, 1814 — Pinna & Spezia,
p. 167, pl. 62, fig. 2.

Ringicula buccinea (Brocchi) — Ciccone & Savo-
na, pl. 1, fig. 2.

Ringicula (Ringiculina) buccinea buccinea (Broc-
chi, 1814) — Martinell, p. 227, pl. 1, figs 16-17.
Ringicula (Ringiculina) buccinea (Brocchi, 1814)
— A.W. Janssen, p. 369, pl. 13, figs 14-15.
Ringicula (Ringiculina) buccinea buccinea (Broc-
chi, 1814) — Martinell & Domeénech, p. 60, pl. 1,
fig. 7.

Ringicula auriculata (Ménard de la Groye, 1811)
— Chirli, p. 24, pl. 11, fig. 20.

Ringicula buccinea (Brocchi, 1814) — Chirli, p.
24, pl. 11, fig. 21.

Ringicula (Ringiculina) buccinea buccinea (Broc-
chi) — Lauriat-Rage et al., p. 150, pl. 8, fig. 22.
Ringicula auriculata (Ménard de la Groye, 1811)
— Cavallo & Repetto, p. 166, fig. 478 [non R. au-
riculata (Ménard de la Groye, 1811)].

Ringicula buccinea (Brocchi, 1814) — Marquet, p.
113, pl. 11, fig. 3.

Ringicula buccinea (Brocchi) — Ruiz Mufioz et al.,
p. 188, pl. 41, fig. 9.

Ringicula buccinea (Brocchi, 1814) — Marquet, p.
215, fig. 187.

Ringicula (Ringiculina) buccinea (Brocchi, 1814)
— Silva, p. 581, p. 27, figs 15-16.

Ringicula (Ringiculina) buccinea (Brocchi, 1814)
— Wienrich, p. 772, pl. 133, fig. 5, pl. 170, figs 1-4.
Ringicula auriculata (Ménard de la Groye, 1811)
— Chirli & Richard (partim), p. 80, pl. 16, fig. 3
(only).

Ringicula auriculata var. buccinea (Brocchi,
1814) — Chirli & Richard, p. 80, pl. 16, fig. 5 [3
figures left = R. auriculata (Ménard de la Groye,
1811); 3 figures right = R. ventricosa (J. Sowerby,
1824)].

Ringicula (Ringiculina) buccinea (Brocchi, 1814)
— Moths et al., p. 89, pl. 25, fig. 3, pl. 46, fig. 8.



2011 Ringicula buccinea (Brocchi, 1814) — Sosso &
Dell’ Angelo, p. 54, p. 68 unnumbered fig botton
row left.

2011 Ringicula buccinea (Brocchi, 1814) — Landau et
al.,p. 42, pl. 23, fig. 9.

2013 Ringicula auriculata (Ménard de la Groye, 1811)
— Chirli, p. 26, pl. 8, figs 1-8 [non R. auriculata
(Ménard de la Groye, 1811)].

2014  Ringicula cf. buccinea (Brocchi, 1814) — Brunetti,
p- 75, unnumbered fig. top.

Material and dimensions — Maximum height 7.2 mm,
width 4.3 mm. NHMW 2015/0133/0471 (1), NHMW
2015/0133/0472 (50+), LC (50+), FVD (50+). Le Pigeon
Blanc, Le Landreau, Nantes area, Loire-Atlantique de-
partment, NW France.

Discussion — Landau et al. (2013, p. 326) suggested that
Ringicula buccinea, which was described based on Ital-
ian Pliocene material, has been used as a dumping ground
for Ringicula species with a plump last whorl, and the
European Miocene reports of this species were probably
not conspecific.

We (BL) have examined R. buccinea from numerous
Atlantic and Mediterranean Pliocene assemblages and
compared them with ‘R. buccinea’ from Miocene Atlan-
tic and Paratethyan deposits. All the Miocene Atlantic
and Paratethyian forms have spiral sculpture, even if it is
weak or restricted to the spire and base of the last whorl.
Furthermore, none of them have the last whorl as strong-
ly globose as in Pliocene specimens of R. buccinea.

The middle Miocene Paratethyan records were consid-
ered by these authors to represent R. exilis (Eichwald,
1829), which differs from R. buccinea in having a taller
spire, which is weakly spirally sculptured, whereas in R.
buccinea there is no spiral sculpture at all, the last whorl
is far more evenly globose in R. buccinea, whereas in
R. exilis the ventral aspect is slightly flattened, the two
species have a different last whorl profile, which is much
more asymmetrical in R. buccinea than in R. exilis, due
to a marked flare of the outer lip abapically in R. buc-
cinea. The thickness of the outer lip and the columellar
and parietal callus is somewhat variable in R. buccinea,
however, the lip and apertural armature is thicker in most
specimens and the columellar callus is expanded fur-
ther over the venter in R. exilis. Lastly, the columellar
folds tend to be coarser in R. exilis. The North Sea Basin
shells illustrated by Glibert (1952b, pl. 10, fig. 13), A.-W.
Janssen (1984a), Schnetler (2005, pl. 9, fig. 18) and Wien-
rich (2007, pl. 170, figs 1-3), amongst others, are more
like Pliocene specimens of R. buccinea, with a smooth
last whorl. However, all specimens seen (Netherlands,
Germany, Belgium, Denmark; NHMW collection) are
consistently smaller than Pliocene shells, with a higher
spire and weak striae, as opposed to smooth in Pliocene
specimens of R. buccinea. The North Sea Basin shells
probably represent yet another species. This group needs
to be revised.

In regards to the Pliocene to present-day specimens R.
buccinea is closely similar to the extant R. auriculata
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(Ménard de la Groye, 1811). Whilst most authors have
recognised R. buccinea in the Pliocene, Chirli (2013) il-
lustrated typical ‘R. buccinea’ from the lower Pliocene
of Italy under the name R. auriculata. 1t is unclear as
to whether that author intended to synonymise the two
forms, as Brocchi’s (1814) original description is not in-
cluded in the chresonymy, although every subsequent
record to R. buccinea is. No discussion is offered, how-
ever, we assume he did consider them synonyms, as the
stratigraphic range is given as Miocene to present-day
and the geographic range includes the Atlantic, Medi-
terranean and Paratethys. Mediterranean specimens of
R. auriculata at hand all have some spiral sculpture on
the spire, albeit weakly developed, the parietal pad and/
or tooth are sharper and smaller; in R. buccinea the pari-
etal pad is far thicker, triangular, with the tooth forming
the apex, which in some specimens is enveloped by the
parictal pad. The labial varix and columellar callus are
also thicker in R. buccinea, together forming stronger ap-
ertural armature that narrows the aperture far more than
in R. auriculata.

Brébion (1964, p. 651) recorded this species from Assem-
blages I, III and IV in northwestern France. We continue
to restrict R. buccinea to the Pliocene and lower Pleis-
tocene (Assemblage III: Le Pigeon Blanc, Palluau, Le Gi-
rondor, La Dixmérie; Assemblage IV: Gourbesville). The
Assemblage I specimens recorded as R. buccinea will be
reviewed in a subsequent paper.

Distribution — Lower Pliocene: North Sea Basin, Coral-
line Crag, England (S.V. Wood, 1848; Harmer, 1923), Bel-
gium (Marquet, 1997b, 1998b); Atlantic, northwestern
France (Brébion, 1964; Lauriat-Rage et al., 1989), Gua-
dalquivir Basin, Spain (Ruiz Muifioz et al., 1997; Landau
et al., 2011); western Mediterranean, northeastern Spain,
(Martinell, 1982b; Martinell & Doménech, 1985); central
Mediterranean, Italy (Sacco, 1892b; Chirli, 2013), Tuni-
sia (Fekih, 1975). Upper Pliocene: North Sea Basin, Red
Crag, England (S.V. Wood, 1848; Harmer, 1923); Atlan-
tic, Mondego Basin, Portugal (Zbyszewski 1959; Silva,
2001); western Mediterranean, Estepona Basin (NHMW
collection), southern France (Chirli & Richard, 2008);
central Mediterranean, Italy (Sacco, 1892b; Malatesta,
1974; Chirli, 1988; Cavallo & Repetto, 1992; Sosso &
Dell’Angelo, 2010; Brunetti, 2014). Pliocene (indeter-
minate): North Sea Basin, Netherlands (Beets, 1946;
van Regteren Altena ef al., 1964). Upper Pliocene-Pleis-
tocene: Atlantic, northwestern France (Brébion, 1964).
Lower Pleistocene: Atlantic, St Erth, England (Harmer,
1923); central Mediterranean, Italy (Cerulli-Irelli, 1910).

Ringicula ventricosa (J. Sowerby, 1824)
Plate 7, figs 4-6

*1824  Auricula ventricosa J. Sowerby, p. 99, pl. 465, figs
1, 2.
1848  Ringicula ventricosa J. Sow. — S.V. Wood, p. 22,
pl. 4, fig. 1.

1866  Ringicula buccinea Desh. in Horn. — Pereira da
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1878

1878

1878

1881

1881

1881

1882

1904

1910

1910

1910

1910

1910

1910

1923

1952b

1958

1960

1960

1963

1964

1964

1972a

1974

1975

1976

1982b

Costa (partim), p. 58, pl. 12, figs 2a, b [non Ringi-
cula buccinea (Brocchi, 1814)] (not 1a, b = Ringi-
cula cacellensis Morlet, 1878).

Ringicula Brocchii Seguenza ms. Morlet (partim),
p. 277, pl. 8, fig. 2.

Ringicula Gaudryana Morlet, p. 283, pl. 7, fig. 12.
Ringicula buccinea Brocc. — Nyst (partim), pl. 7,
fig. 20a, b [not ¢, d = Ringicula buccinea (Brocchi,
1814)].

Ringicula placentina Seguenza, p. 32, pl. 2, fig. 2.
Ringicula Brocchii Seguenza, 1875 — Seguenza, p.
34.

Ringicula Guadryana L. Morlet, 1878 — Seguen-
za, p. 33, pl. 2, fig. 8.

Ringicula buccinea (Brocchi) — Nyst (partim), p.
131 (non Brocchi, 1814).

Ringiculella auriculata var. ventricosa (Sow.) —
Sacco, p. 110, pl. 24, figs 25, 26.

Ringicula (Ringiculella) ventricosa Sow. — Ce-
rulli-Irelli, p. 236, pl. 35, figs 33-34.

Ringicula (Ringiculella) ventricosa var. Pauluc-
ciae Morlet — Cerulli-Irelli, p. 237, pl. 35, figs 35-
36.

Ringicula (Ringiculella) ventricosa var. globulina
Cerulli-Irelli, p. 237, pl. 35, fig. 37.

Ringicula (Ringiculella) ventricosa var. Gaudrya-
na Morl. — Cerulli-Irelli, p. 237, pl. 35, fig. 38.
Ringicula (Ringiculella) ventricosa var. placen-
tina Seg. — Cerulli-Irelli, p. 237, pl. 35, fig. 39.
Ringicula (Ringiculella) ventricosa var. incras-
sata Seg. — Cerulli-Irelli, p. 238, pl. 35, figs 40-41
(?non Seguenza, 1881).

Ringicula ventricosa (J. Sowerby) — Harmer, p.
813, pl. 63, fig. 24.

Ringicula (Ringiculina) ventricosa Sowerby, 1824
— Glibert, p. 142, pl. 10, fig. 14.

Ringicula ventricosa (Sowerby) — Sorgenfrei, p.
333, pl. 72, fig. 248.

Ringicula (Ringicula) ventricosa (Sowerby, 1825)
— Malatesta, p. 195, pl. 9, fig. 15.

Ringicula ventricosa (Sowerby) — Pelosio, p. 152,
pl. 2, fig. 12.

Ringicula (Ringiculina) ventricosa (Sow.) — Venzo
& Pelosio, p. 134, pl. 41, fig. 39.

Ringicula (Ringiculina) striata Philippi, 1843 —
Brébion (partim), p. 647 (non Philippi, 1843).
Ringicula (Ringiculina) auriculata ventricosa (J.
de C. Sow.) — van Regteren Altena et al., p. 3, pl.
19, fig. 183.

Ringicula ventricosa (Sowerby, 1824) — Nord-
sieck, p. 122, pl. 31, fig. 211.

Ringicula (Ringiculina) auriculata (Ménard, 1811)
— Malatesta, p. 444, pl. 32, fig. 20 [non R. auri-
culata (Ménard de la Groye, 1811)].

Ringicula (Ringiculella) ventricosa (Sowerby) —
Fekih, p. 142, pl. 52, fig. 6.

Ringicula ventricosa — Caprotti, p. 13, pl. 17, fig.
6.

Ringicula (Ringiculina) ventricosa (Sowerby,
1824) — Martinell, p. 229, pl. 1, figs 18-19.

1984  Ringicula (Ringiculina) ventricosa (Sowerby,
1824) — A.W. Janssen, p. 370, pl. 13, figs 16-17.
Ringicula ventricosa (Sowerby, 1825 [sic]) — Ca-
vallo & Repetto, p. 166, fig. 479.

Ringicula (Ringiculina) ventricosa (Sowerby,
1824) — Silva, p. 582, p. 27, figs 13-14.

Ringicula (Ringiculina) ventricosa (Sowerby,
1824) — Wienrich, p. 773, pl. 133, fig. 6, pl. 170,
figs 5-6.

Ringicula auriculata var. buccinea (Brocchi,
1814) — Chirli & Richard (partim), p. 80, pl. 16,
fig. 5 [3 figures right only; 3 figures left = R. auri-
culata (Ménard de la Groye, 1811)] [non Ringicu-
la buccinea (Brocchi, 1814)].

Ringicula (Ringiculina) ventricosa (J. de C. Sow-
erby, 1824) — Moths et al., p. 90, pl. 25, fig. 5.
Ringicula ventricosa (Sowerby, 1825 [sic]) — Sos-
so & Dell’Angelo, p. 54, p. 68 unnumbered fig
botton row middle.

Ringicula auriculata (Ménard de la Groye, 1811)
— Landau et al., p. 42, pl. 23, fig. 9 [non Ringicula
auriculata (Ménard de la Groye, 1811)].
Ringicula ventricosa (Sowerby, 1823 [sic]) —
Chirli, p. 31, pl. 8, figs 9-16.

Ringicula sp. — Brunetti, p. 75, unnumbered fig.
bottom.

1992
2001

2007

2008

2010

2011

2011

2013

2014

Material and dimensions — Maximum height 5.2 mm,
width 3.2 mm. NHMW 2015/0133/0473-0475 (3), NHMW
2015/0133/0476 (50+), LC (50+), FVD (50+). Le Pigeon
Blanc, Le Landreau, Nantes areca, Loire-Atlantique de-
partment, NW France.

Discussion — We follow Glibert (1952a, b) in consider-
ing Ringicula ventricosa (J. Sowerby, 1824) distinct from
R. striata Philippi, 1843. Ringicula ventricosa in the At-
lantic and Mediterranean has an upper Miocene to Pleis-
tocene distribution, although it seems to have occurred
as early as the late Burdigalian in the North Sea Basin,
whereas R. striata occurs in the Atlantic and Mediter-
ranean between the lower Miocene Aquitanian and mid-
dle Miocene Serravallian. Ringicula ventricosa differs
in being larger shelled, the spire is shorter, less pointed,
the last whorl more inflated, the two anterior columellar
folds are thinner and further separated from each other
than in R. striata, and the parietal pad is far less strongly
developed; in R. striata the parietal tooth develops at the
apex of a thickened subtriangular parietal pad. Chirli
(2013) considered R. striata a synonym of R. ventricosa,
and indeed there is some overlap in the distinguishing
features discussed above, however, we provisionally con-
sider them distinct.

The specimens from Le Pigeon Blanc are fairly typical
for the species; there is little variability in spire height
and inflation of last whorl, the whorls are entirely spirally
striate, although the width of the cords can vary slightly.
The most variable character is the thickness of the aper-
tural callus. In some of the most strongly callused speci-
mens a parietal pad is developed but usually weaker that
in R. striata, although we admit there is some overlap.



Colour pattern of brown axial flammules is preserved
in some specimens (PI. 7, fig. 6). Some specimens of the
present-day Mediterranean Ringicula auriculata (Ménard
de la Groye, 1811) are also regularly spirally striate, but
they do not show any colour pattern. Indeed, none of the
extant European species show a colour pattern.

We have not considered herein upper Miocene Assem-
blage I specimens, which will be discussed in the cor-
responding monograph. Therefore, we only include here
the Assemblage III records of Le Pigeon Blanc and La
Dixmérie (Brébion, 1964, p. 647).

Distribution — Lower-middle Miocene: North Sea Basin
(late Burdigalian-Langhian): Belgium (Glibert, 1952b),
Denmark (Sorgenfrei, 1958), Germany (Moths et al.,
2010; Wienrich, 2007), Netherlands (Nordsieck, 1972a;
AW. Janssen, 1984). Upper Miocene: Atlantic (Torto-
nian), Algarve Basin, Portugal (Pereira da Costa, 1866);
Proto-Mediterranean (Tortonian), Italy (Venzo & Pelo-
sio, 1963). Lower Pliocene: North Sea Basin, Coralline
Crag, England (S.V. Wood, 1848; Harmer, 1923); Atlan-
tic, northwestern France (Brébion, 1964), Guadalquivir
Basin, Spain (Landau et al., 2011); western Mediterrane-
an, northeastern Spain, (Martinell, 1982b); central Medi-
terranean, Italy (Chirli, 2013), Tunisia (Fekih, 1975). Up-
per Pliocene: North Sea Basin, Red Crag, England (S.V.
Wood, 1848; Harmer, 1923); Atlantic, Mondego Basin,
Portugal (Silva, 2001); western Mediterranean, Estepona
Basin (NHMW collection), southern France (Chirli & Ri-
chard, 2008); central Mediterranean, Italy (Sacco, 1904;
Pelosio, 1960; Malatesta, 1974; Caprotti, 1976; Cavallo
& Repetto, 1992; Sosso & Dell’Angelo, 2010; Brunetti,
2014). Pliocene (indeterminate): North Sea Basin, Neth-
erlands (van Regteren Altena et al., 1964). Lower Pleis-
tocene: central Mediterranean, Italy (Cerulli-Irelli, 1910).
Pleistocene: North Sea Basin, England (Harmer, 1923);
central Mediterranean, Italy (Malatesta, 1960).

Order Cephalaspidea Fischer, 1883
Superfamily Bulloidea Gray, 1827

Family Acteocinidae Dall in Eastman, 1913
Genus Acteocina Gray, 1847

Type species — Acteon wetherelli 1. Lea, 1833, by original
designation, Miocene, eastern United States.

1847b  Acteocina Gray, p. 160.

1850  Tornatina A. Adams, p. 554. Type species (by
subsequent designation, Cossmann, 1895): Bulla
voluta Quoy & Gaimard, 1833, [junior homonym
of Bulla voluta Gmelin, 1791, nom. nov. pro Re-
tusa gaimardi Finlay, 1927 = Acteocina decorata
(Pilsbry, 1904)], present-day, Pacific.

1924 Didontoglossa Annandale, p. 871. Type species
(by original designation): Tornatina estriata Pres-
ton, 1914, present-day, India.

1925  Utriculastra Thiele, p. 235. Type species (by
original designation): Volvaria canaliculata Say,
1826, present-day, western Atlantic.

Cainozoic Research, 18(2), pp. 89-176, December 2018~ 121

1977  Utriculastra (Tornastra) Marcus, p. 5. Type spe-
cies (by original designation): Bulla eximia Baird,
1863, present-day, northeastern Pacific.

Acteocina lajonkaireana (de Basterot, 1825)
Plate 7, fig. 7

*1825  Bullina Lajonkaireana de Basterot, p. 22, pl. 1,
fig. 25.
1964  Acteocina lajonkaireana Basterot, 1825 — Bré-
bion, p. 653.

2013 Acteocina lajonkaireana (de Basterot, 1825) —
Landau ez al., p. 333, pl. 53, figs 3-4, pl. 77, fig. 9
(cum syn.).

Material and dimensions — Height 2.4 mm (incomplete),
width 1.0 mm. NHMW 2015/0133/0477 (1). Le Pigeon
Blanc, Le Landreau, Nantes area, Loire-Atlantique de-
partment, NW France.

Discussion — Acteocina lajonkaireana (de Basterot, 1825)
is characterised by its elongate ‘terebelliform’ shell,
deeply canaliculate suture, almost straight outer lip, in
having a fold on the columella and by the character of the
protoconch, which is heterostrophic.

Brébion (1964, p. 653) recorded this species from the As-
semblage III locality of Le Girondor, to which we add Le
Pigeon Blanc. This is the only Pliocene occurrrence of
this widespread European Miocene species.

Distribution — Lower Miocene: northeastern Atlantic
(Aquitanian-Burdigalian): Aquitaine Basin, France (Pey-
rot, 1932; Lozouet ef al., 2001); Paratethys (Burdigalian):
Austria, (Harzhauser, 2002). Lower-middle Miocene:
North Sea Basin (late Burdigalian-Langhian): Denmark
(Sorgenfrei, 1958), Germany (Moths et al., 2010). Middle
Miocene: northeastern Atlantic (Langhian-Serravallian):
Aquitaine Basin, France (Peyrot, 1932), (Langhian):
Loire Basin, France (Glibert, 1952a); Proto-Mediterra-
nean Sea (Burdigalian-Langhian): Colli Torinesi, Italy
(Sacco, 1896b); Paratethys (Langhian-Serravallian):
Austria (Hornes, 1856; Berger, 1953; Papp, 1954), Poland
(Friedberg, 1928), Hungary (Strausz, 1954, 1962, 1966),
(Sarmatian): Austria (Harzhauser & Kowalke, 2002),
Slovakia (Svagrovsky, 1971), Romania (Simionescu &
Barbu, 1940), Ukraine (Kolesnikov, 1935); Proto-Med-
iterranean Sea (Serravallian): Karaman Basin, Turkey
(Landau et al., 2013). Upper Miocene: northeastern
Atlantic (Tortonian): Algarve Basin, Portugal (Dolfuss
et al., 1903); Proto-Mediterranean Sea (Tortonian): Po
Basin, Italy (Sacco, 1896b; d’Amico et al., 2012). Low-
er Pliocene: Atlantic, northwestern France (Brébion,
1964).

Family Retusidae Thiele, 1925
Genus Retusa Brown, 1827

Type species — Bulla obtusa Montagu, 1803, by subse-
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quent designation, Iredale, 1915a, present-day, British
Isles.

1827  Retusa Brown, pl. 38.

1844  Utriculus Brown, p. 101. Type species (by subse-
quent designation, Lemche, 1957): Bulla obtusa
Montagu, 1803, present-day, British Isles. Junior
homonym of Utriculus Schumacher, 1817 [Co-
nidae] and junior objective synonym of Retusa
Brown, 1827.

1883 Coleophysis Fischer, p. 555. Type species (by

monotypy): Bulla truncatula Bruguiére, 1792,

present-day, Europe.

Cryptaxis Jeffreys, p. 400. Type species (by origi-

nal designation): Cylichna parvula Jeffreys, 1883,

present-day, Mediterranean. Junior homonym of

Cryptaxis Lowe, 1855, p. 168 [Helicoidea].

1884  Cylichnina Monterosato, p. 143. Type species (by
subsequent designation, Crosse, 1885): Cylichna
laevisculpta Granata-Grillo, 1877, present-day,
Mediterranean.

1895  Clistaxis Cossmann, p. 90. Type species (by typi-

fication of replaced name): Cylichna parvula Jef-

freys, 1883, present-day, Greece. Nom. nov. pro

Cryptaxis Jeffreys, 1883b, non Lowe, 1855 [Heli-

coidea].

Mamilloretusa Nordsieck, p. 36. Type species (by

original designation): Bulla mammillata Philippi,

1836, present-day, Mediterranean.

1883b

1972b

Retusa obtusa (Montagu, 1803)
Plate 7, fig. 9

1798  Voluta alba Kanmacher, p. 639, pl. 14, fig. 27 (see
Lemche, 1957).
1798 Bulla Regulbiensis Kanmacher, p. 640, pl. 14, fig.
28 (see Lemche, 1957).
*1803  Bulla obtusa Montagu, p. 223, pl. 7, fig. 3.
1843 Bulla pertenuis Mighels, p. 346, pl. 16, fig. 3.
1848  Bulla Regulbiensis Adams — S.V. Wood, p. 177, pl.

21, fig. 4.

1923 Utriculus obtusus (Montagu) — Harmer, p. 797, pl.
63, fig. 5.

1923 Utriculus pertenuis (Mighels) — Harmer, p. 798,
pl. 63, fig. 6.

1964  Retusa alba (Kanmacher, 1798) — Regteren Altena
etal.,p. 6, fig. 205.

1988  Retusa obtusa (Montagu, 1803) — T.E. Thompson,
p. 32, fig. 7.

2001  Retusa obtusa (Montagu, 1803) — Oliverio & Trin-
gali, p. 133, fig. 39.

Material and dimensions — Height 3.0 mm, width 1.5
mm. NHMW 2015/0133/0579 (1). Le Pigeon Blanc, Le
Landreau, Nantes area, Loire-Atlantique department,
NW France.

Discussion — Retusa obtusa (Montagu, 1803) is somewhat
variable in shape and size; the apex more or less elevated

(see T.E. Thompson, 1988, fig. 7). The present-day Medi-
terranean R. minutissima (Monterosato, 1878), originally
described as a subspecies of R. obtusa, was considered
a distinct species by Oliverio & Tringali (2001), differ-
ing from R. obtusa in having a smaller teleoconch size, a
more cylindrical shell shape, shallower suture and smaller
protoconch. Both of the above species are devoid of any
spiral sculpture, which separates them from R. mamillata
(Philippi, 1836), which has fine spirals (see Oliverio &
Tringali, 2001). The widespread European Miocene spe-
cies R. okeni (Eichwald, 1830) differs in having a more
scalate and taller spire, a more cylindrical last whorl with
the outer lip ‘pinched” mid-whorl

Retusa obtusa has rarely been cited in the fossil literature
and this seems to be the most southern record for this rel-
atively cold-water species. Interestingly, it was recorded
from the upper Pliocene to Pleistocene Assemblage IV
localities of Bosq d’Aubigny by Dollfus (1880, p. 516) and
Gourbesville by Harmer (1923, p. 798) but not by Brébion
(1964). In the Assemblage III locality of Le Pigeon Blanc
it is exceedingly uncommon but numerous specimens
from La Dixmérie are at hand.

Distribution — Lower Pliocene: North Sea Basin, Eng-
land (Harmer, 1923); Atlantic, northwestern France (this
paper). Upper Pliocene: North Sea Basin, Red Crag,
England (S.V. Wood, 1848). Upper Pliocene-Pleistocene:
North Sea Basin, Holland (van Regetren Altena et al.,
1964); Atlantic, northeastern France (Dollfus, 1880).
Upper Pleistocene: Atlantic, England, Ireland (Harmer,
1923). Present-day: Atlantic, British Isles, Greenland,
Iceland to Scandinavia, Nova Scotia to Aleutian Islands
(T.E. Thompson, 1988).

Retusa truncatula (Bruguiére, 1792)
Plate 7, fig. 8

*1792  Bulla truncatula Bruguiére, p. 377.
1923 Utriculus truncatulus (Brugui¢re) — Harmer, p.
794, pl. 63, fig. 1.
1964  Retusa truncatula Bruguicre, 1792 — Brébion, p.
662.
2013 Retusa truncatula (Bruguicre, 1792) — Landau et
al.,p. 337, pl. 77, fig. 11 (cum syn.).

Material and dimensions — Maximum height 3.0 mm,
width 1.3 mm. NHMW 2015/0133/0486 (1), NHMW
2015/0133/0487 (11), FVD (4). Le Pigeon Blanc, Le Lan-
dreau, Nantes area, Loire-Atlantique department, NW
France.

Discussion — As discussed by Landau et al. (2013, p.
338) the shells recorded widely in the fossil literature as
Retusa truncatula (Bruguiére, 1792), represent either a
species complex or an unusually long-lived and widely
distributed species. The shells from Le Pigeon Blanc are
slightly less truncated adapically than usual (i.e. Chirli,
2013, pl. 11, figs 11-18) and the axial folds often present
in this species are not clearly preserved, as the surface is



abraded in all specimens. However, the adapical tip of the
outer lip rises above the apex, which is characteristic for
the species. Two further closely similar European Recent
species occur; Retusa minutissima (Monterosato, 1878)
is very small, most specimens are about 2 mm in height,
and have prominent axial ridges on the spire whorls; and
R. obtusa (Montagu, 1803) has a shorter last whorl and
the aperture attaches at three-quarters shell height, lower
than in R. mamillata and R. minutissima, and the outer lip
does not rise above the apex.

Brébion (1964, p. 662) recorded this species from the As-
semblage I locality of St-Michel and Assemblage II local-
ity of Apigné. The Assemblage III locality of Le Pigeon
Blanc is added herein.

Distribution — Lower Miocene: Paratethys (Burdigalian):
Austria, (Harzhauser, 2002). Middle Miocene: Atlan-
tic (Langhian): Aquitaine Basin, France (Peyrot, 1932),
(Langhian): Loire Basin, France (Peyrot, 1938; Glibert,
1952a); Paratethys (Langhian-Serravallian): Austria
(Hornes, 1856; Berger, 1953), Poland (Friedberg, 1928;
Batuk, 1970), Hungary (Strausz, 1954, 1966), Bosnia
(Atanackovi¢, 1985), eastern Paratethys (Iljina, 1993);
Proto-Mediterranean Sea (Serravallian): Karaman Basin,
Turkey (Landau et al., 2013). Upper Miocene: Atlantic
(Tortonian and Messinian) northwestern France (Brébion,
1964), (Tortonian), Algarve Basin, Portugal (NHMW
collection); Proto-Mediterranean Sea (Tortonian and
Messinian) Po Basin, Italy (Sacco, 1896b; Venzo & Pelo-
sio, 1963; d’Amico et al., 2012). Lower Pliocene: North
Sea Basin, England (S.V. Wood, 1848; Harmer, 1923);
Atlantic, northeastern France (this paper), Guadalquivir
Basin, Spain (Landau et al., 2011); western Mediterra-
nean, northeastern Spain (Martinell, 1982b; Martinell
& Domeénech, 1984); central Mediterranean, Tunisia
(Fekih, 1975). Lower-upper Pliocene: Atlantic, Mondego
Basin, central west Portugal (Silva, 2001); western Medi-
terranean, Estepona Basin, Spain (NHMW coll.); central
Mediterranean, Italy (Sacco, 1896b; Patrini, 1930; Aim-
assi & Ferrero Mortara, 1983; Cavallo & Repetto, 1992;
Chirli, 2013). Lower Pleistocene: Atlantic, St. Erth, Eng-
land (Harmer, 1923); central Mediterranean, Italy (Cerul-
li-Irelli, 1910). Lower-upper Pleistocene: central Mediter-
ranean, Italy (Brambilla et al., 1988). Upper Pleistocene:
Atlantic, England, Ireland (Harmer, 1923). Present-day:
Atlantic, British Isles, Norway, Baltic Sea to Canary Is-
lands and Mediterranean (T.E. Thompson, 1988).

Family Rhizoridae Dell, 1956
Genus Volvulella Newton, 1891

Type species — Bulla acuminata Bruguiére, 1792, by typi-
fication of replaced name, present-day, Mediterranean.

1850  Volvula A. Adams in G. B. Sowerby II, p. 555.
Type species (by subsequent designation, A. Ad-
ams, 1862): Bulla acuminata Bruguicre, 1792,
present-day, Europe, non Volvula Gistel, 1848
[Dipteral].
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1891  Volvulella Newton, p. 268. Nom. nov. pro Volvula
A. Adams, 1850, non Gistel, 1848 [Diptera].

Volvulella acuminata (Bruguiére, 1792)
Plate 7, fig. 10

*1792  Bulla acuminata Bruguiére, p. 376.
2013 Volvulella acuminata (Bruguiére, 1792) — Landau
etal.,p.339,pl. 78, fig. 2 (cum syn.).

Material and dimensions — Maximum height 3.7 mm,
width 1.5 mm. NHMW 2015/0133/0479 (1), NHMW
2015/0133/0480 (11), LC (20), FVD (11). Le Pigeon Blanc,
Le Landreau, Nantes area, Loire-Atlantique department,
NW France.

Discussion — As discussed by Landau et al. (2013, p. 340),
Volvulella acuminata (Bruguiére, 1792) is either a species
complex or an unusually long-lived and widely distrib-
uted species. The shells from Le Pigeon Blanc are typical
for the species; the apical rostration is variable in length
and the last whorl varies slightly in slenderness. Similar
variability is seen in both fossil and recent populations.
This distinctive little species is widespread in the Medi-
terranean, northeastern Atlantic and North Sea Basin as-
semblages from the middle Miocene, and today occurs
in the Atlantic from Norway southwards to Angola and
throughout the Mediterranean. Interestingly, Volvulella
acuminata is not present in the early to middle Miocene
Aquitaine Basin of France. It is replaced by Volvulella
acuta (Grateloup, 1828), which is more cylindrical, less
convex, with a straighter aperture and a longer rostra-
tion.

Distribution — Lower Miocene: Proto-Mediterranean
Sea (Burdigalian): Colli Torinesi, Italy (Sacco, 1896b).
Lower-middle Miocene: North Sea Basin (late Burdiga-
lian-Langhian): Netherlands (Nordsieck, 1972a; A.W.
Janssen, 1984), Denmark (Ravn, 1907; Sorgenfrei, 1958),
Germany (Anderson, 1964; Wienrich, 2007; Moths
et al., 2010). Middle Miocene: Paratethys (Langhian-
Serravallian): Austria (Berger, 1953), Hungary (Strausz,
1962, 1966); Proto-Mediterranean Sea (Serravallian)
Karaman Basin, Turkey (Landau et al., 2013). Upper
Miocene: Atlantic (Tortonian): Algarve Basin, Portugal
(NHMW collection). Lower Pliocene: North Sea Basin,
England (S.V. Wood, 1848; Harmer, 1925), Belgium
(Nyst, 1845; Glibert, 1960; Marquet, 1997b); northeast-
ern Atlantic, northwestern France (this paper), Guadal-
quivir Basin, Spain (Ruiz Mufoz et al., 1997; Landau
et al., 2011); western Mediterranean, Tunisia (Fekih,
1975). Lower-upper Pliocene: Atlantic, Mondego Basin,
central west Portugal (Silva, 2001); western Mediter-
ranean, Estepona Basin (NHMW collection); central
Mediterranean, Italy (Sacco, 1896b; Cavallo & Repetto,
1992; Sosso & Dell’Angelo, 2010; Chirli, 2013). Lower
Pleistocene: central Mediterranean, Italy (Cerulli-Irelli,
1910). Present-day: eastern Atlantic, Norway to Angola,
into Mediterranean (T.E. Thompson, 1988).
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Superfamily Cylichnoidea H. Adams & A. Adams, 1854
Family Cylichnidae H. Adams & A. Adams, 1854
Genus Cylichna Lovén, 1846

Type species — Bulla cylindracea Pennant, 1777, by sub-
sequent designation (Hermannsen, 1852). Recent, British
Isles.

1840  Cylindrella Swainson, p. 311. Type species (by
monotypy): Cylindrella alba Swainson, 1840,
present-day. Invalid; placed on the Official Index
by Opinion 1030 (ICZN 1974).

1846  Cylichna Lovén, p. 142.

1891  Bullinella Newton, p. 265. Nom. nov. pro Bullina
Risso, 1826, non de Férussac, 1822b [a misap-
plication by Risso of Férussac’s name], and Cyl-
ichna Lovén, 1846, said to be preoccupied by
Burmeister, 1844, who however established Cyl-
ichnus [Insecta].

1952 Eocylichna Kuroda & Habe, p. 55. Not available
(no diagnosis).

1971  Eocylichna Habe in Kuroda et al., p. 293. Type
species (by original designation): Cylichna braun-
si Yokoyama, 1920, Pleistocene, Japan.

Cylichna cylindracea (Pennant, 1777)
Plate 7, fig. 11

*1777  Bulla cylindracea Pennant, p. 100, pl. 75, figs 5, 6.
1814 Bulla convoluta Brocchi, p. 277, pl. 1, fig. 7.
1848  Bulla cylindracea Penn. — S.V. Wood, p. 175, pl.

21, fig. 1.

1878  Cylichna cylindracea Pennant — Nyst, pl. 7, fig.
21.

1880  Cylichna convoluta Brocchi — Fontannes, p. 236,
pl. 12, fig. 13.

1882  Cylichna cylindracea Pennant — Nyst, p. 132.

1896b  Bullinella cylindracea (Penn.) — Sacco, p. 49, pl.
4, figs 8-10.

1910 Bullinella cylindracea Pennt. — Cerulli-Irelli, p.
229, pl. 35, figs 11-13.

1923 Cylichna cylindracea (Pennant) — Harmer, p. 803,

pl. 63, fig. 12.

Bullinella cylindracea Penn. — Kautsky, p. 299 [=

C. pseudoconvoluta (d’Orbigny, 1852)].

1955  Cylichna (Cylichna) convoluta (Brocchi, 1814) —

Rossi Ronchetti, p. 335, fig. 181.

Cylichna cf. cylindracea (Pennant) — Sorgenfrei,

p. 342, pl. 74, fig. 251[= C. pseudoconvoluta

(d’Orbigny, 1852)].

1960  Cylichna cylindracea (Pennant, 1777) — Malate-

sta, p. 196, pl. 9, fig. 17.

Cylichna cylindracea (Pennant 1777) — Ander-

son, p. 333, pl. 51, fig. 300 [= C. pseudoconvoluta

(d’Orbigny, 1852)].

1964 Cylichna cylindracea (Pennant, 1777) — van Reg-
teren Altena et al., p. 7, pl. 21, fig. 208.

1964  Cylichna cf. cylindracea Pennant, 1777 — Bré-
bion, p. 654, pl. 15, figs 37, 38.

non 1925

non 1958

non 1964

non 1970  Cylichna convoluta (Brocchi) — Batuk, p. 119,
pl. 14, fig. 3 [Cylichna subcylindrica (d’Orbigny,
1852)].

non 1972a  Cylichna cylindracea (Pennant, 1777) — Nord-

sieck, p. 123, pl. 31, fig. 212 [= C. pseudoconvo-
luta (d’Orbigny, 1852)].

1975  Cylichna (Cylichnina) cylindracea (Pennant) —
Fekih, p. 141, pl. 42, fig. 13.

1978 Bulla convoluta Brocchi, 1814 — Pinna & Spezia,

p- 133, pl. 50, fig. 2.

Cylichna cylindracea (Pennant, 1777) — Martinell,

p- 230, pl. 1, figs 22, 23.

1988  Cylichna cylindracea (Pennant, 1777) — T.E.
Thompson, p. 46, fig. 14.

1992 Cylichna cylindracea (Pennant, 1777) — Cavallo
& Repetto, p. 170, fig. 489.

1997  Cylichna cylindracea (Brocchi) [sic] — Ruiz
Muiioz et al., p. 188, pl. 41, figs 10, 11.

1982b

1997b  Cylichna (C.) cylindracea (Pennant, 1777) — Mar-
quet, p. 116, pl. 11, fig. 8.
1998b  Cylichna (C.) cylindracea (Pennant, 1777) — Mar-

quet, p. 220, fig. 193.

2008  Cylichna cylindracea (Pennant, 1777) — Chirli &
Richard, p. 81, pl. 16, fig. 7.

2010  Cylichna cylindracea (Pennant, 1777) — Sosso
& Dell’ Angelo, p. 54, p. 69 unnumbered fig. top
right.

2011 Cylichna cylindracea (Pennant, 1777) — Landau et
al., p. 43, pl. 23, fig. 13.

2013  Cylichna cylindracea (Pennant, 1777) — Chirli, p.
36, pl. 9, figs 15-20.

Material and dimensions — Maximum height 13.0 mm,
width 4.6 mm. NHMW 2015/0133/0425 (1), NHMW
2015/0133/0478 (50+), LC (50+), FVD (50+). Le Pigeon
Blanc, Le Landreau, Nantes areca, Loire-Atlantique de-
partment, NW France.

Discussion — Cylichna cylindracea (Pennant, 1777) is
characterised by its relatively large, solid shell for the ge-
nus and elongated, narrow, regularly cylindrical shape,
which is hardly inflated. Brébion (1964, p. 655 pointed
out that in the specimens from Le Pigeon Blanc the upper
margin of the outer lip rose above the apex and he stated
that he had not seen that character in extant specimens.
However, an expanded adapical outer lip is also seen in
some present-day specimens (http://www.gastropods.
com/3/Shell_6123.shtml). The holotype of C. convoluta
(Brocchi, 1814) comes from the upper Pliocene of Italy,
is incomplete and poorly preserved. We consider it syno-
nym of C. cylindracea.

Brébion (1964, p. 655) recorded this species from the
Assemblage III localities of Le Pigeon Blanc and Le Gi-
rondor. We provisionally exclude Brébions upper Mio-
cene Assemblage I records of C. convoluta. These shells
will be reviewed in a subsequent paper. Other Miocene
records for C. cylindracea and C. convoluta also need to
be confirmed.

Distribution — Lower Pliocene: North Sea Basin, Cor-



alline Crag, England (S.V. Wood, 1848; Harmer, 1923),
Kattendijk Formation, Belgium (Marquet, 1997b, 1998b);
Atlantic, northwestern France (Brébion, 1964), Guadal-
quivir Basin, Spain (Ruiz Mufloz et al., 1997; Landau et
al., 2011); western Mediterranean, northeastern Spain,
(Martinell, 1982b), France (Fontannes, 1880); central
Mediterranean, Italy (Sacco, 1896b; Chirli, 2013), Tuni-
sia (Fekih, 1975). Upper Pliocene: North Sea Basin, Red
Crag, England (S.V. Wood, 1848; Harmer, 1923), Oorder-
en Sands Formation, Belgium (Marquet, 1997b, 1998b);
western Mediterranean, Estepona Basin (NHMW collec-
tion), southern France (Chirli & Richard, 2008); central
Mediterranean, Italy (Sacco, 1896b; Cavallo & Repetto,
1992; Sosso & Dell’Angelo, 2010). Pliocene (indetermi-
nate): North Sea Basin, Netherlands (van Regteren Al-
tena et al., 1964). Lower Pleistocene: central Mediter-
ranean, Italy (Cerulli-Irelli, 1910). Pleistocene: Atlantic,
England, Ireland (Harmer, 1923); central Mediterranean,
Italy (Malatesta, 1960). Present-day: Iceland, northeast-
ern Atlantic frontage, Mediterranean, Azores and Canar-
ies (T.E. Thompson, 1988).

Superfamily Haminoeoidea Pilsbry, 1895
Family Haminoeidae Pilsbry, 1895
Genus Haminoea Turton & Kingston, 1830

Type species — Bulla hydatis Linnaeus, 1758, by mono-
typy, present-day, Mediterranean.

1830  Haminoea Turton & Kingston, p. F8.

1847a  Haminaea Leach in Gray, p. 268. Incorrect subse-

quent spelling.

Haminea Gray, p. 161. Incorrect subsequent spell-

ing.

1921  Haloa Pilsbry, p. 367. Type species (by original
designation): Haminoea crocata Pease, 1860,
present-day, Hawaii.

1952 Haloa (Sericohaminoea) Habe in Kuroda &
Habe, p. 150. Type species (by monotypy): Haloa
yamagutii Habe, 1952, present-day, Taiwan.

1952 Lamprohaminoea Kuroda & Habe, p. 150. Type
species (by original designation): Bulla cymbalum
Quoy & Gaimard, 1833, present-day, Pacific.

1847b

Haminoea hydatis (Linnaeus, 1758)
Plate 7, fig. 12

*1758  Bulla hydatis Linnaeus, p. 726.
1896b  Haminea hydatis (L.) — Sacco (partim), p. 48, pl.
4, figs 1-5.
1910  Bulla (Haminea) hydatis L. — Cerulli-Irelli, p. 229,
pl. 35, fig. 10.
1923 Haminea hydatis (Linné) — Harmer, p. 807, pl. 63,
fig. 16.

1965  Haminea (Haminea) hydatis (L.) — Ruggieri &
Greco, p. 53, pl. 7, fig. 13.

1987  Haminoea hydatis (Linné, 1758) — Talavera et al.,
p. 55, figs 1-4, 21.
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1991  Haminoea hydatis (Linnacus, 1758) — Poppe &
Goto, p. 195, pl. 37, fig. 15.

1992 Haminoea hydatis (L., 1758) — Cavallo & Repetto,
p. 166, fig. 480.

2011  Haminoea hydatis (Linnaeus, 1758) — Landau et
al., p. 42, pl. 23, fig. 10.

Material and dimensions — Height 8.5 mm, width 5.8 mm.
NHMW 2015/0133/0425 (1), NHMW 2015/0133/0552 (1),
LC (2), FVD (1). Le Pigeon Blanc, Le Landreau, Nantes
area, Loire-Atlantique department, NW France.

Discussion — According to Talavera et al. (1987, p. 61),
Haminoea orbignyana (de Férussac, 1822) is the only
European Haminoea species that can be reliably distin-
guished by its shell, which is pyriform with a broad an-
terior part of the aperture, which does not fit the species
found in Le Pigeon Blanc. The species H. navicula (da
Costa, 1778) has a globose shell with conspicuous fine
spiral striae visible in shells that are well preserved. In
shells with an abraded surface, H. navicula and H. hy-
datis (Linnaeus, 1758) cannot be reliably separated, al-
though H. navicula is said to be larger, more truncated,
with a wider aperture and a more excavated columella.
The Le Pigeon Blanc specimen has no trace of spiral
sculpture (although we admit the surface is somewhat
abraded) and a relatively narrow aperture. We therefore
ascribe it to H. hydatis.

Berger (1953) separated Miocene specimens of Hami-
noea hydatis as the subspecies H. hydatis miocaenica,
distinguished by having a smaller shell and alleged mi-
nor differences in the shape of the upper part of the ap-
erture. He further commented that the transition from
the Miocene to the Recent forms was gradual, Pliocene
specimens being intermediate (for further discussion see
Landau et al. (2013, p. 328). We therefore continue to
separate the Miocene forms as the chronosubspecies H.
hydatis miocaenica.

Distribution — Lower Pliocene: Atlantic, northwestern
France (this paper), Guadalquivir Basin, Spain (Landau
et al., 2011). Upper Pliocene: Atlantic, western Mediter-
ranean, Estepona Basin (NHMW collection); central
Mediterranean, Italy (Sacco, 1896b; Cavallo & Repetto,
1992). Lower Pleistocene: central Mediterranean, Italy
(Cerulli-Irelli, 1910). Pleistocene: English Channel, Eng-
land (Harmer, 1923); central Mediterranean, Italy (Rug-
gieri & Greco, 1965). Present-day: Atlantic southern coast
of British Isles, Canaries, Mediterranean, Ascension Is-
lands and St. Helena of coast of West Africa (Poppe &
Goto, 1991).

Superfamily Philinoidea Gray, 1850 (1815)
Family Scaphandridae Sars, 1878
Genus Scaphander de Montfort, 1810

Type species — Bulla lignaria Linnaeus, 1758, by original
designation, present-day, Europe.
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1769

1788

1789

1810

1817

1890

1908

1915b

1952

1971

1972b

Charta Martini, p. 283. Type species (by mono-
typy): Charta convoluta Martini, 1769 [= Sca-
phander lignarius (Linnaeus, 1758)]. Nomen obli-
tum (Article 53.9, ICZN, 1999).

Tricla Philipsson, 1788, p. 8. Type species (by
monotypy): Philipsson, 1788,
present-day, Mediterranean. Placed on the Official
Index by Opinion 287 (ICZN 1954).

Gioenia Bruguicre, p. xii. Type species (by sub-
sequent monotypy): Gioenia sicula Bruguiére,
1792 [= Scaphander lignarius (Linnaeus, 1758)],
present-day, Italy. Suppressed and placed on the
Official Index by Opinion 287 (ICZN 1954).
Scaphander de Montfort, p. 334.

Assula Schumacher, p. 78, 258. Type species (by
monotypy): Assula convoluta Schumacher, 1817,
present-day, Middle East. Assula convoluta is a
substitute name for Bulla lignaria Linnaeus, 1758;
therefore junior objective synonym of Scaphander.
Bucconia Dall, p. 16. Type species (by original
designation): Scaphander nobilis Verrill, 1884,
present-day, NE United States.

Scaphander (Sabatina) Dall, p. 240. Type species
(by original designation): Scaphander planeticus
Dall, 1908, present-day, Mid-Pacific.

Brocktonia Iredale, p. 340. Type species (by origi-
nal designation): Cryptaxis crebripunctatus Jef-
freys, 1883, present-day, NE Atlantic.
Eoscaphander Habe, p. 75. Type species (by
monotypy): Eoscaphander fragilis Habe, 1952,
present-day, Japan.

Nipponoscaphander Kuroda & Habe in Kuroda et
al., p. 292. Type species (by original designation):
Scaphander japonica A. Adams, 1862, present-
day, Japan.

Bullocardia Nordsieck, p. 29. Type species (by
original designation): Bulla millepunctata Lo-
card, 1897 [= Scaphander nobilis Verrill, 1884],
present-day, NE Atlantic.

Tricla gioeni

Scaphander lignarius (Linnaeus, 1758)
Plate 7, fig. 13

*1758
1826
1848

non 1856
1878
1882
1896b
1896b
1896b

non 1903

Bulla lignaria Linnaeus, p. 727.

Scaphander targionius Risso, p. 51, pl. 2, fig. 13.
Bulla lignaria Linn. — S.V. Wood, p. 173, pl. 21,
fig. 8.

Bulla lignaria Linn. — Hornes, p. 616, pl. 50, fig. 1
[= Scaphander dertonensis (Sacco, 1896)].
Scaphander lignaria Linné. — Nyst, pl. 7, fig. 23.
Scaphander lignaria Linné. — Nyst, p. 137.
Scaphander lignarius L. — Sacco, p. 43, pl. 3, figs
94, 95.

Scaphander lignarius var. targionia (Risso) — Sac-
co, p. 43, pl. 3, figs 96-99.

Scaphander lignarius var. parvulina Sacco, p. 44,
pl. 3, figs 100-101.

Scaphander lignarius Linné — Dollfus et al., p. 22,
pl. 36, figs 13, 14.

1910

1923

non 1928

non 1953

non 1954

non 1955

1964

1964

non 1966

non 1970

1974

1992

1997

1997b

non 1998

1998b

2008

2010

2013

2013

2013

Scaphander lignarius L. — Cerulli-Irelli, p. 227, pl.
35, figs 1-7.

Scaphander lignarius (Linné) — Harmer, p. 806,
pl. 63, figs 14, 15.

Scaphander lignarius L. — Friedberg, p. 546, pl.
36, figs 3-4 [= Scaphander dertonensis (Sacco,
1896)].

Scaphander (Scaphander) lignarius lignarius
(Linnaeus) — Berger, p. 113, pl. 21, figs 104-105
[= Scaphander dertonensis (Sacco, 1896)].
Scaphander lignarius L. — Strausz, p. 38, 82, 116,
pl. 9, fig. 166 [= Scaphander dertonensis (Sacco,
1896)].

Scaphander lignarius Linnaeus, 1766 — Moisescu,
p. 176, pl. 15, fig. 7 [= Scaphander dertonensis
(Sacco, 1896)].

Scaphander grateloupi Michelotti, 1847 — Brébi-
on, p. 658, pl. 15, fig. 40 [non Michelotti, 1847; =
Scaphander tarbelliana (Grateloup, 1837)].
Scaphander lignarius (Linnaeus, 1758) — van
Regteren Altena et al., p. 7, pl. 22, fig. 210.
Scaphander lignarius Linné, 1766 — Strausz, p.
477, pl. 75, figs 7, 8 [= Scaphander dertonensis
(Sacco, 1896)].

Scaphander lignarius Linnacus — Batuk, p. 119,
pl. 14, figs 1, 2 [= Scaphander dertonensis (Sacco,
1896)].

Scaphander (Scaphander) lignarius (Linné, 1758)
— Malatesta, p. 447, pl. 23, fig. 17.

Scaphander lignarius (L., 1758) — Cavallo &
Repetto, p. 170, fig. 491.

Scaphander lignarius (Brocchi) [sic] — Ruiz Mu-
foz et al., p. 188, pl. 41, figs 12, 13.

Scaphander lignarius (Linnaeus, 1758) — Mar-
quet, p. 116, pl. 11, fig. 6.

Scaphander (Scaphander) lignarius lignarius
(Linné) — Schultz, p. 76, pl. 31, fig. 10 [=
Scaphander dertonensis (Sacco, 1896)].
Scaphander lignarius (Linnaeus, 1758) — Mar-
quet, p. 221, fig. 194.

Scaphander lignarius (Linné, 1758) — Chirli &
Richard, p. 81, pl. 16, fig. 6.

Scaphander lignarius var. parvulina Sacco, 1897
[sic] — Sosso & Dell’ Angelo, p. 55, p. 69, unnum-
bered fig. middle row left.

Scaphander lignarius (Linné, 1758) — Chirli, p.
45, pl. 10, figs 17-21.

Scaphander lignarius (Linnaeus, 1758) — Landau
etal.,p.43,pl. 23, fig. 15.

Scaphander lignarius (Linnaeus, 1758) — Ei-
lertsen & Malaquias, p. 405, fig. 3/1-4 (cum syn;
extant literature).

Material and dimensions — Maximum height 15.8 mm,
width 8.4 mm. NHMW 2015/0133/0481 (1), NHMW
2015/0133/0482 (7), LC (40), FVD (30). Le Pigeon Blanc,
Le Landreau, Nantes area, Loire-Atlantique department,

NW France.

Discussion — Based on molecular studies, Eilertsen



& Malaquias (2013) revised the present-day Atlantic
Scaphander de Montfort, 1810 species and concluded
that four species occurred in the eastern Atlantic, of
which only one is relatively shallow water: S. lignarius
(Linnaeus, 1758). Scaphander lignarius is characterised
by its relatively large (maximum height 70 mm) pyriform
shell with the abapical part of the aperture flared. The
adapical edge of the outer lip is rounded and usually does
not protrude beyond the apex. The dorsum is covered by
rounded punctuated striations, interconnected along the
striae. The grooves formed by these striations are sepa-
rated by interspaces much wider than the grooves them-
selves.

The shells from Le Pigeon Blanc are small and relatively
fragile compared to those found in other Pliocene-extant
faunas, but similarly small populations also occur else-
where (i.e. lower upper Pliocene, Velerin Carretera as-
semblage of Estepona, southern Spain; BL personal ob-
servation). The small size probably led Brébion (1965, p.
658) to identify these specimens as Scaphander grate-
loupi Michelotti, 1847 [= Scaphander tarbelliana (Grate-
loup, 1837)]. That species from the Atlantic early Mio-
cene Aquitanian and Burdigalian of the Aquitaine Basin,
France and late Burdigalian-Langhian of the North Sea
Basin is indeed smaller, more fragile than S. lignarius,
and the aperture does not rise above the apex, but it dif-
fers most notably in the punctuated striations, which in
Scaphander grateloupi are broader, the rounded puncta-
tions larger, widening the grooves.

Scaphander lignarius has been reported in the European
literature from the early Miocene to the present-day. How-
ever, only the Pliocene-extant records are here consid-
ered to represent that species. Landau et al. (2013, p. 335)
considered most of the middle-upper Miocene records to
represent Scaphander dertonensis (Sacco, 1896). That
species differs from S. lignarius in being thicker-shelled,
in having a more conical shape, the aperture is narrower
and less expanded anteriorly, the spiral grooves on the
last whorl are more widely spaced, the outer lip rises con-
siderably above the apex adapically, and the columellar
callus is a thicker. The specimens from the Atlantic upper
Miocene Tortonian of Portugal illustrated by Dollfus et
al. (1903) as S. lignarius are neither that species nor S.
dertonensis. It is a fairly large but thin-shelled species.
The outer lip does not rise as far above the apex as in
S. dertonensis, and the aperture is far wider, especially
anteriorly, where it is greatly expanded in the Portuguese
shells. Moreover, the spiral sculpture is obsolete, or al-
most so, whereas the spiral grooving is well-developed in
S. tarbelliana, S. dertonensis and S. lignarius.

Brébion (1964, p. 659) recorded this species from the As-
semblage III locality of Le Pigeon Blanc and the Assem-
blage IV locality of Gourbesville.

Distribution — Lower Pliocene: North Sea Basin, Cor-
alline Crag, England (S.V. Wood, 1848; Harmer, 1923),
Kattendijk Formation, Belgium (Marquet, 1997b, 1998b);
Atlantic, northwestern France (Brébion, 1964), Guad-
alquivir Basin, Spain (Ruiz Mufioz ef al., 1997; Landau
et al., 2011); central Mediterranean, Italy (Sacco, 1896b;
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Chirli, 2013). Upper Pliocene: North Sea Basin, Red
Crag, England (S.V. Wood, 1848; Harmer, 1923), Oorder-
en Sands Formation, Belgium (Marquet, 1997b, 1998b);
western Mediterranean, Estepona Basin (NHMW collec-
tion), southern France (Chirli & Richard, 2008); central
Mediterranean, Italy (Sacco, 1896b; Malatesta, 1974;
Cavallo & Repetto, 1992; Sosso & Dell’Angelo, 2010).
Pliocene (indeterminate): North Sea Basin, Netherlands
(van Regteren Altena et al., 1964). Upper Pliocene-Pleis-
tocene: Atlantic, northwestern France (Brébion, 1964).
Lower Pleistocene: central Mediterranean, Italy (Cer-
ulli-Irelli, 1910). Pleistocene: Atlantic, England, Ireland
(Harmer, 1923); central Mediterranean, Italy (Malatesta,
1960). Present-day: Iceland, British Isles, northeastern
Atlantic frontage, Mediterranean and Canaries (T.E.
Thompson, 1988).

Superorder Pylopulmonata Teasdale, 2017
Superfamily Pyramidelloidea Gray, 1840
Family Pyramidellidae Gray, 1840
Subfamily Odostomiinae Casey, 1904
Tribe Odostomiini Casey, 1904

Genus Megastomia Monterosato, 1884

Type species — Odostomia conspicua Alder, 1850, by
original designation, present-day, British Isles, Europe.

1884  Megastomia Monterosato, p. 94.

1904  Stomega Dall & Bartsch, p. 13. Type species (by
typification of replaced name): Odostomia con-
spicua Alder, 1850, British Isles, Europe. Estab-
lished as a nom. nov. pro. Megastomia Montero-
sato, 1884, with the same type species, suggesting
Dall & Bartsch considered it a junior homonym of
Megastoma Swaison, 1837 [Aves].

1921  Somatomega Cossmann, p. 241. Suggested alter-
native spelling for Stomega Dall & Bartsch, 1904.
Not available.

Note — Megastomia Monterosato, 1884 differs from
Odostomia Fleming, 1813 in having a series of well de-
veloped, elongated lirae within the outer lip (Peflas &
Rolan, 1999).

Megastomia conoidea (Brocchi, 1814)
Plate 7, figs 14-17

*1814  Turbo conoideus Brocchi, p. 660, pl. 16, fig. 2.
1964  Odostomia (Megastomia) conoidea Brocchi, 1814
— Brébion, p. 286, pl. 7, figs 10, 11.
2013 Megastomia conoidea (Brocchi, 1814) — Landau
etal., p.308, pl. 74, fig. 12 (cum syn.).
2014  Megastomia conoidea (Brocchi, 1814) — Giannuz-
zi-Savelli et al., p. 56, figs 119-126.

Material and dimensions — Maximum height 5.7 mm,
width 2.4 mm. NHMW 2015/0133/0511-0514 (4), NHMW
2015/0133/0515 (50+), LC (50+), FVD (50+). Le Pigeon
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Blanc, Le Landreau, Nantes area, Loire-Atlantique de-
partment, NW France.

Discussion — Megastomia conoidea (Brocchi, 1814) is
characterised by its helicoid protoconch of type A2,
in having a relatively broad shell, in having orthocline
growth lines and a strongly developed columellar tooth.
The shell can be extremely variable (Pefias & Rolan,
1999), and the last whorl may be rounded (in littoral forms)
or have a more or less pronounced carina (in deeper-water
forms) (van Aartsen, 1987). The species in the Le Pigeon
Blanc assemblage is equally variable, with both carinate
and rounded form present. Lirae are present in almost all
specimens but developed to a variable degree. For further
discussion see Landau ef al. (2013, p. 309).

Brébion (1964, p. 288) recorded this species from Assem-
blage I (Beaulieu, St-Clément-de-la-Place), Assemblage
IT (Apigné, Vieux Chartres), Assemblage III (Le Pigeon
Blanc, Le Girondor, Palluau) and Assemblage IV (St-
Jean-La-Poterie, Gourbesville).

Distribution — Middle Miocene: Paratethys (Langhian-
Serravallian): Bulgaria (Kojumdgieva & Strachimirov,
1960), Poland (Friedberg, 1928); Proto-Mediterranean
Sea (Serravallian): Antalya Basin (islamoglu & Taner,
2003), Karaman Basin, Turkey (Landau et al., 2013). Up-
per Miocene: northeastern Atlantic (Tortonian): Algarve
Basin, Portugal (Dollfus et al., 1903); Proto-Mediter-
ranean Sea (Tortonian and Messinian): Po Basin, Italy
(Sacco, 1892a, 1904; Venzo & Pelosio, 1963), Turkey
(early Tortonian): Antalya Basin (islamoglu & Taner,
2003). Lower Pliocene: North Sea Basin, British Isles
(Harmer, 1920), Belgium (Marquet, 1998a); northeast-
ern Atlantic, Guadalquivir Basin, Spain (Ruiz Mufoz
et al., 1997; Landau et al., 2011); western Mediterrane-
an, Estepona Basin (NHMW collection), northeastern
Spain (Martinell, 1982b); central Mediterranean, Italy
(Sacco, 1892a; Caprotti, 1974; Pavia, 1975; Chirli & Mi-
cali, 2011), Tunisia (Fekih, 1969). Lower-upper Pliocene:
northeastern Atlantic, Mondego Basin, Portugal (Silva,
1992, 2001); central Mediterranean, Italy (Sacco, 1892a,
1904; Cavallo & Repetto, 1992; Sosso & Dell’Angelo,
2010). Upper Pliocene: North Sea Basin, British Isles
(Harmer, 1920), Belgium (Marquet, 1993, 1998b). Lower
Pleistocene: central Mediterranean, Italy (Cerulli-Irelli,
1914; Pelosio, 1960). Lower-upper Pleistocene: North Sea
Basin, British Isles (Harmer, 1920); western Mediterra-
nean, Balearic Islands (Cuerda Barcelo, 1987). Present-
day: Norway to Mediterranean, absent in North Sea
(Graham, 1988), Angola, Cape Verde Islands, Sdo Tomé
and Principe archipelagos (Rolan, 2005).

Genus Ondina de Folin, 1870

Type species — Ondina semiornata de Folin in de Folin
& Périer, 1872, by by subsequent monotypy, present-day,
France (Atlantic).

1847b  Auriculina Gray, p. 159. Type species (by origi-

nal designation): Odostomia obliqua Alder, 1844,
present-day, British Isles. Junior homonym of 4u-
riculina Grateloup, 1838 [Ringiculidae].

1870  Ondina de Folin, p. 200.

Ondina asterixi nov. sp.
Plate 7, fig. 18

Type material — Holotype NHMW 2015/0133/0516, height
4.0 mm, width 1.5 mm (PL 7, fig. 18); paratype 1 NHMW
2015/0133/0517, height 4.3 mm, width 1.5 mm.

Other material — Maximum height 4.0 mm. NHMW
2015/0133/0518 (4). Le Pigeon Blanc, Le Landreau,
Nantes area, Loire-Atlantique department, NW France.

Etymology — Named after the heroic comic character As-
terix, created by R. Goscinny and A. Uderzo, the valiant
Gaul who resisted Julius Caesar from an unnamed village
set not far from the study area. Ondina gender feminine.

Locus typicus — Le Landreau, Le Pigeon Blanc, Loire-
Atlantique department, NW France.

Stratum typicum — Zanclean, lower Pliocene.

Diagnosis — Ondina species of small size, with proto-
conch intorted, of type C, elongated slender teleoconch
with spiral sculpture on spire whorls restricted to one or
two incised spirals above suture, last whorl with spirals
on lower third and base, aperture flared abapically, colu-
mella with weak fold.

Description — Shell elongated, relatively slender, with
flat-topped conical spire. Protoconch intorted, of type
C. Teleoconch consisting of about five almost flat-sided
whorls, with periphery short distance above suture. Su-
ture well marked, not deep, linear. Sculpture on first
three spire whorls of one incised spiral just above suture;
two on penultimate whorl and inconspicuous, weakly
opisthocline, slightly sinuous growth lines with sinus
near adapical suture. Last whorl tall, 57% of total height,
rounded at periphery, bearing spiral cords on lower third
and base, about 15 in total, narrowing and deeper incised
towards umbilical chink; base rounded bearing relatively
broad smooth umbilicus. Aperture relatively large, 37%
total height; outer lip thin, edge damaged, flared abapic-
ally. Columella with weak fold mid-height, erect and
somewhat everted abapically.

Discussion — The relationship between the genera Ondi-
na de Folin in de Folin & Périer, 1870 and Odetta de Folin
in de Folin & Périer, 1870 were discussed by van Aartsen
(1984), and the European species were reviewed in a sub-
sequent paper (van Aartsen, 1987). Ondina species are
relatively thin shelled, with opisthocline growth lines, the
sinus placed close to the adapical suture, they often bear
spiral sculpture on the abapical part of the whorls, and
the columellar fold is weakly developed. The new spe-



cies from France fits closely with the generic description.
Several European and West African species have similar
shell characters: O. mosti van Aartsen, Gittenberger &
Goud, 1998 from the Cape Verde Islands is less slender,
with a shorter spire and more inflated last whorl, larger
aperture and more numerous spirals that occupy a great
part of the whorl surface. The European species were il-
lustrated by Giannuzzi-Savelli ef al. (2014). Of these the
most similar are O. warreni (W. Thompson, 1845) that
differs in having a less intorted protoconch, fewer more
convex teleoconch whorls, a more inflated last whorl and
a greater number of weaker spirals that cover most of the
surface, and O. crystallina Locard, 1892 that has a broad-
er blunt apex and weaker spiral sculpture. In the Italian
Plio-Pleistocene O. cerullii (Cossmann, 1921) is smaller-
shelled, squatter, with coarser spiral sculpture (see Chirli
& Micali, 2011, pl. 24, figs 1-3).

Distribution — Lower Pliocene: Atlantic, northwestern
France (this paper).

Tribe Chrysallidini Saurin, 1958
Genus Euparthenia Thiele, 1929

Type species — Parthenia bulinea Lowe, 1841, by typifi-
cation of replaced name, present-day, Madeira.

1841  Parthenia Lowe, p. 39 (pro parte). Type species
(by subsequent designation, Monterosato, 1881:
255): Parthenia bulinea Lowe, 1841, present-day,
Madeira. non obineau-Desvoidy, 1830 [Diptera].

1929 Euparthenia Thiele, p. 233. Nom. nov. pro Parthe-
nia Lowe, 1841, non Robineau-Desvoidy, 1830
[Dipteral].

Note — Thiele (1929, p. 233) introduced Euparthenia ex-
plicitly as a replacement name for Parthenia Lowe, 1841
(part), non Robineau-Desvoidy, 1830 [Diptera]. Although
Bucquoy, Dautzenberg & Dollfus (1883) also introduced
aname, Parthenina, to take the place of Parthenia Lowe,
they did so explicitly as a new subgenus, not as a replace-
ment name, designating as type Turbo interstinctus J.
Adams, 1797, a species not among those originally in-
cluded in Parthenia by Lowe. We consider Parthenia bu-
linea Lowe, 1841 and Turbo interstinctus J. Adams, 1797
to represent distinct genera. See below under Parthenina
for further discussion.

Euparthenia elegans (Dollfus & Dautzenberg, 1886)
Plate 8, figs 1, 2

*1886  Menestho elegans Dollfus & Dautzenberg, p. 140.
1949 Kleinella (Euparthenia) elegans D. et D., 1886 —
Glibert, p. 182, pl. 11, fig. 22.
1964  Kleinella (Euparthenia) elegans Dollfus & Daut-
zenberg, 1886 — Brébion, p. 283.

Material and dimensions — Maximum height 13.0 mm,
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width 3.7 mm. NHMW 2015/0133/0499-0500 (2), LC (3
complete + 12 fragments), FVD (2). Le Pigeon Blanc, Le
Landreau, Nantes area, Loire-Atlantique department,
NW France.

Discussion —Euparthenia elegans Dollfus & Dautzen-
berg, 1886 is characterised by its solid, elongated, cy-
lindrical shell, its sculpture of flattened cords separated
by shallow, narrow grooves, axial sculpture relatively
well developed on the adapical part of the spire whorls
forming a reticulated pattern, weakening on the penulti-
mate whorl in some specimens (Pl. 8, fig. 1) or persisting
onto the last whorl in others (Pl 8, fig. 2), and relatively
strongly developed columellar fold. Euparthenia turrita
(Dujardin, 1837), which occurs together with E. elegans
in the middle Miocene Loire Basin, differs in having a
squatter, less elongate shell, in having stonger spiral
sculpture; the cords separated by deeper wider grooves,
weaker axial sculpture and a less prominent columellar
fold. Euparthenia turrita is more closely similar to the
living European type species, E. bulinea Lowe, 1841
but differs in being larger shelled, broader, less conical
in shape, with weaker axial sculpture and stronger and
wider spaced spiral cords.

Brébion (1964, p. 284) recorded this species from Assem-
blage I (St-Michel), Assemblage II (Apigné, Le Temple
du Cerisier, Vieux Chartres and Assemblage 111 (Le Pi-
geon Blanc, Le Girondor, Palluau, La Gauvinicre).

Distribution — Middle Miocene: Atlantic, Loire Basin,
France (Dollfus & Dautzenberg, 1886; Glibert, 1949).
Upper Miocene: Atlantic (Tortonian and Messinian),
northwestern France (Brébion, 1964). Lower Pliocene:
Atlantic, northwestern France (Brébion, 1964).

Genus Parthenina Bucquoy, Dautzenberg & Dollfus, 1883

Type species — Turbo interstinctus J. Adams, 1797, by
original designation, present-day, British Isles.

1827  Jaminia T. Brown, p. iv. Type species (by subse-
quent designation, Schander et al., 1999, p. 150):
Turbo interstinctus J. Adams, 1797, non Risso,
1826 [Enidae], present-day, British Isles.

1869  Partulida Schaufuss, p. 6. Unavailable, see Partu-
lida Iredale, 1917 and discussion.

1870  Elodia de Folin, p. 200. Type species (by subse-
quent monotypy): Elodia hortensiae de Nansouty
in de Folin & Périer, 1872, present-day, France.
Junior homonym of Elodia Robineau-Desvoidy,
1863 [Diptera].

1883  Parthenina Bucquoy, Dautzenberg & Dollfus, p.
158, 168. Subgen. nov. pro Parthenia Lowe, 1841,
non Robineau-Desvoidy, 1830 [Diptera].

1886  Elodiamea de Folin in Hoyle, p. 94. Elodia hor-
tensiae de Nansouty in de Folin & Périer, 1872,
present-day, France. Nom. nov. pro Elodia de Fo-
lin, 1870, non Elodia Robineau-Desvoidy, 1863
[Diptera].
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1898  Spiralina Chaster, p. 20. Type species (by mono-
typy): Turbo spiralis Montagu, 1803, present-day,
British Isles.

1901  Spiralinella Chaster, p. 8. Nom. nov. pro Spirali-
na Chaster, 1898 non Spiralina Hartmann, 1840
[Planorbidae]. Type species (by typification of re-
placement name): Turbo spiralis Montagu, 1803.

1917 Partulida Iredale, 1917, p. 325. Type species (by
original designation) Turbo spiralis Montagu,
1803, present-day, British Isles.

1933 Tiberia (Tiberiella) Coen, p. 164. Type species (by
monotypy): Tiberia pretiosa Coen, 1933, present-
day, Mediterranean.

1958  Egilina (Prestoniella) Saurin, p. 65. Type spe-
cies (by original designation): Pyrgulina prestoni
Dautzenberg & H. Fischer, 1906, present-day, Viet
Nam.

Pselliogyra Dall & Bartsch, 1909: 11, type species (by
original designation): Turbonilla monocycla A. Adams,
1860, present-day, Japan, is removed from the synonymy
of Parthenina (Gofas in WoRMS, 2018). An error as a
result of confounding the type species, Turbonilla mono-
cycla A. Adams, 1860 (p. 418; 1860b) with Parthenia
monocycla A. Adams, 1860 (p. 479; 1860c).

Note — Bucquoy, Dautzenberg & Dollfus (1883, p. 158)
introduced Parthenina as a nom. nov. pro Parthenia
Lowe, 1841, which was preoccupied by Parthenia Robi-
neau-Desvoidy, 1830, and designated Turbo interstinc-
tus ‘Montagu, 1803’ [=J. Adams, 1797] as type species
of Parthenina. However, Turbo interstinctus J. Adams,
1797 was not a species originally included in Parthenia
by Lowe. If Parthenina is interpreted as a nom. nov. pro
Parthenia, then it has the same type species. However,
Parthenina is in current use with Turbo interstinctus.
We do not consider Parthenia bulinea Lowe, 1841 and
Turbo interstinctus congeneric, therefore if we consider
Parthenina Bucquoy, Dautzenberg & Dollfus, 1883 a
nov. gen. rather than a nov. nom., as they did introduce
a new type species, this would favour nomenclatural sta-
bility and ensure both group names can continue to be
used as they are today.

Note — Bucquoy, Dautzenberg & Dollfus (1883, p. 158,
168) introduced Parthenina explicitly as a new subge-
nus ‘nov. s.-g.” (of Odostomia Fleming, 1813) (p. 158),
not a replacement name as stated by van Aartsen ef al.
(2000). Parthenia Lowe, 1841, is discussed, commenting
that it would have been a suitable name for their concept
if it had not been preoccupied by Parthenia Robineau-
Desvoidy, 1830. The type species they designated, Turbo
interstinctus ‘Montagu, 1803’ [= J. Adams, 1797], is not
one of the species originally included by Lowe, 1841. See
Landau & LaFollette (2015, p. 22) for a more extended
discussion of Parthenina.

There has been confusion as to the type species and prop-
er placement of Jaminia T. Brown, 1827 non Risso, 1826.
Subsequent designation of a type species has often been

attributed J. E. Gray, 1847 but this is incorrect. Gray actu-
ally placed Jaminia T. Brown, 1827 (in part) as a synonym
of three different genera, Cominia Brown, 1844 (p. 138),
Odostomia Fleming, ‘1824’ [1813] (p. 159), and Alexia
Leach MSS, 1819 (p. 179), in three different families.
In each case, he gave an exemplar species that was one
of the species originally included in Jaminia T. Brown.
Taken individually, they look like type species designa-
tions but taken together, it is obvious that they cannot be.
Subsequently, Schander, et al. (1999, p. 150) wrote Ja-
minia Brown, 1827 not Risso, 1826. TS: Turbo interstinc-
tus Montagu, 1803 (SD: J. E. Gray, 1847). = Parthenina
Bucquoy, Dautzenberg, & Dollfus, 1883.” At almost the
same time, Martins (1999, p. 66) wrote in the synonymy
of Myosotella Monterosato, 1906 [Ellobiidae] Jaminia
Brown, 1827, pl. 51. Type species by subsequent designa-
tion of Gray (1847): Jaminia denticulata (Montagu, 1803)
... non Risso, 1826.” The date of publication of Schander
et al., was September 13, 1999; that of Martins, December,
1999. Schander, ef al., therefore made the first type desig-
nation that meets the requirements of the Code (ICZN,
1999, Art. 69.1 and 69.1.1) and Turbo interstinctus ‘Mon-
tagu, 1803” with the author corrected to J. Adams, 1797
(ICZN, 1999, Art. 67.7) is the type species of Jaminia T.
Brown, 1827 (pers. com. P. LaFollette, April 2018).

We consider Turbo spiralis Montagu, 1803, to fall within
our concept of Parthenina, and therefore include it in the
synonymy those genus group names that have Turbo spi-
ralis as their type species. Schaufuss (1869) introduced
Partulida Schaufuss, 1869 for ‘Parthenia Adams, pre-
sumably intending it to replace the unavailable misap-
plication of Parthenia Lowe, 1841, by H. & A. Adams
(1853, p. 233), but his terse statement lacked a valid indi-
cation (ICZN, 1999, Art. 12.2.5). See Corgan (1973) for
a detailed discussion. The name had not been mentioned
in the literature for nearly fifty years until Iredale (1917)
revived it, designating Turbo spiralis Montagu, 1803,
as type species. That act made Partulida available as
of Iredale, 1917. The name was subsequently used by a
number of authors (e.g. Thiele, 1929; Winckworth, 1932;
Wenz, 1940; Nordsieck, 1972b), incorrectly attributed to
Schaufuss, 1869, not Iredale, 1917, as did Iredale himself.
In the meantime, Chaster (1898) introduced Spiralina
with Turbo spiralis Montagu, 1803, as type by monotypy.
Believing this name to be a junior homonym of Spira-
lina Hartmann, 1840 [Planorbidae], he introduced the
replacement Spiralinella Chaster, 1901, with the same
type. Spiralina Hartmann, 1840, was not an available
name, however, so Spiralina Chaster, 1898 is valid, and
the replacement name unnecessary. Hartmann’s name
was eventually made available by von Martens, 1899, by
which time it had become a junior homonym of Spiralina
Chaster, 1898.

Parthenina decussata (Montagu, 1803)
Plate 8, fig. 3

*1803  Turbo decussatus Montagu, p. 322, pl. 12, fig. 4.



1977 Chrysallida decussata (Montagu) — van Aartsen,
p. 54, fig. 10.

1986  Chrysallida decussata (Montagu, 1803) — Fretter
etal., p. 567, figs 384, 385.

1988  Chrysallida decussata (Montagu, 1803) — Graham,
p. 556, fig. 239.

1992 Chrysallida decussata (Montagu) — van der Lin-
den & Eikenboom, p. 38, figs 50.

2014  Parthenina decussata (Montagu, 1803) — Gian-
nuzzi-Savelli et al., p. 70, fig. 193.

Material and dimensions — Maximum height 3.2 mm,
width 1.0 mm. NHMW 2015/0133/0519 (1), NHMW
2015/0133/0520 (4), LC (5), FVD (2). Le Pigeon Blanc,
Le Landreau, Nantes area, Loire-Atlantique department,
NW France.

Discussion — Parthenina decussata (Montagu, 1803) is
characterised by its ovoid-conical shell, its protoconch
of type B, teleoconch of 3-4 tall, weakly convex whorls
separated by a deep suture and sculpture of close-set, or-
thocline axial ribs equal in width to their interspaces and
narrow spirals; 4-5 on penultimate whorl placed on abap-
ical portion of whorl, 9-12 on last whorl extending from
base to just below suture, forming regularly reticulated
surface pattern. Umbilicus absent and columellar fold
weakly developed. The ovate shape and relatively numer-
ous spiral cords make this species easily recognisable.
Parthenina sarsi (Nordsieck, 1972) from the northeast-
ern Atlantic frontage and P. juliae (de Folin, 1872) both
differ in having a protoconch type B tending to C, the
teleoconch is more cylindrical, the apex is more obtuse,
last whorl comparatively shorter and the axial ribs are
more numerous and sinuous. We have not found another
illustrated reference for this species in the fossil record.

Distribution — Lower Pliocene: Atlantic, northwestern
France (this paper). Present-day: Eastern Atlantic front-
age Shetlands to Mediterranean, absent in North Sea
(Fretter et al., 1986).

Parthenina indistincta (Montagu, 1808)
Plate 8, fig. 4

*1808  Turbo indistinctus Montagu, p. 129.

1914 Parthenina indistincta Mtg. — Cerulli-Irelli, p. 435,
pl. 54, figs 72-74.

1914 Parthenina indistincta var. transiens Cerulli-Irelli,
p. 436, pl. 22, figs 75, 76.

1964  Chrysallida (Pyrgulina) indistincta (Montagu,
1808) — van Regteren Altena et al., p. 3, pl. 19, fig.
185.

1969  Pyrgulina (Parthenina) indistincta var. transiens
Ceru. Irel. — Fekih, p. 20, pl. 3, fig. 5.

1977 Chrysallida indistincta (Mont.) — van Aartsen, p.
55, fig. 14.

1986  Chrysallida indistincta (Montagu, 1808) — Fretter
etal.,p. 564, figs 381, 382.

1988  Chrysallida indistincta (Montagu, 1808) — Gra-
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ham, p. 552, fig. 237.

1992 Chrysallida indistincta (Montagu, 1808) — Ca-
vallo & Repetto, p. 152, fig. 425.

1992 Chrysallida indistincta (Montagu, 1808) — van der
Linden & Eikenboom, p. 31, figs 11, 12, 43-45.

1993 Chrysallida indistincta (Montagu, 1808) — Mar-
quet, p. 94, pl. 4, figs 7, 8.

1997b  Chrysallida indistincta (Montagu, 1808) — Mar-
quet, p. 105.
1998b  Chrysallida indistincta (Montagu, 1808) — Mar-

quet, p. 190, fig. 162.

1998 Chrysallida indistincta (Montagu) — Ferrero et al.,
p. 49, 52, pl. 2, fig. 1.

2011 Chrysallida indistincta (Montagu, 1808) — Chirli
& Micali, p. 33, pl. 10, figs 11-15.

2014  Parthenina indistincta (Montagu, 1808) — Gian-
nuzzi-Savelli et al., p. 70, figs 197, 198.

Material and dimensions — Maximum height 2.3 mm,
width 1. mm. NHMW 2015/0133/0521 (1), NHMW
2015/0133/0522 (19), LC (15), FVD (8). Le Pigeon Blanc,
Le Landreau, Nantes area, Loire-Atlantique department,
NW France.

Discussion — Parthenina indistincta (Montagu, 1808) is
characterised by its slender cylindrical to slightly conical
shell with a blunt apex, type B protoconch, teleoconch
composed of 4-7 flat sided to slightly convex whorls that
are slightly inflated below mid-whorl and taper inwards
abapically to the oblique suture, and sculpture of or-
thocline ribs, straight on early whorls, sinuous on later
whorls and narrow spirals; 2-3 on early whorls, 3-4 on
penultimate, 4-7 on last whorl. The umbilicus is hardly
developed and columellar fold absent. For comparison
with related species we refer to Van der Linden & Eiken-
boom (1992, p. 33) although we note that P. flexuosa
(Monterosato, 1874) is not a synonym as suggested by
those authors (see Lygre et al., 2011).

Distribution — Lower Pliocene: Atlantic, northwestern
France (this paper); western Mediterranean, Tunisia
(Fekih, 1969); central Mediterranean, Italy (Chirli & Mi-
cali, 2011). Upper Pliocene: North Sea Basin, Oorderen
Sands, Belgium (Marquet, 1993, 1997b, 1998b); central
Mediterranean, Italy (Cavallo & Repetto, 1992; Ferrero
et al., 1998). Pliocene (indeterminate): North Sea Basin,
Netherlands (van Regteren Altena et al., 1964). Lower
Pleistocene: central Mediterranean, Italy (Cerulli-Irelli,
1914). Present-day: Eastern Atlantic frontage British Isles
to Mediterranean (Fretter ef al., 1986), southern Norway
(Graham, 1988).

Parthenina sp.
Plate 8, fig. 5

Material and dimensions —Height 2.0 mm, width 0.8 mm.
NHMW 2015/0133/0489 (1).

Description — Shell small, short cylindrical. Protoconch
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almost completely intorted, broad first teleoconch whorl
(type B of Van der Linden & Eikenboom, 1992, fig. 5).
Teleoconch of 3.5 weakly convex whorls separated by
deep V-shaped suture. Axial sculpture of 18 broad or-
thocline ribs, equal in width to their smooth interspaces,
that persist weakening onto base. First whorl with one
narrow spiral cord placed a short distance above suture;
penultimate whorl second cord develops just above first.
Last whorl relatively tall, convex; with three spiral cords
developed, ribs persist weakening over base; no umbili-
cal chink. Aperture ovate, outer lip simple, columellar
tooth weak.

Discussion — The presence of three spiral cords on the
last whorl place this species in the group of European and
West African species including Parthenina dollfusi (Ko-
belt, 1903), P. connexa (Dautzenberg, 1912), P. clathrata
(Jeffreys, 1848) and P. intumescens (Schander, 1994). The
specimen of P. dollfusi from Angola illustrated by Pefias
& Rolan (1998, figs 116, 117) is similar in size and shape
but differs in having more numerous axial ribs (about 26).
Parthenina connexa differs in having the adapical spiral
cord strongly developed on all spire whorls and having
a small but well developed umbilical chink. Parthenina
clathrata is probably closest to the French fossil species
but differs in having a slightly greater number of axial
ribs (19-22; Graham, 1998, p. 554) and again a well de-
veloped umbilical chink. Parthenina intumescens has
a squatter shell, a broader protoconch and the suture is
deeply impressed but not V-shaped.

Distribution — Lower Pliocene: Atlantic, northwestern
France (this paper).

Genus Pyrgulina A. Adams, 1863

Type species — Chrysallida casta A. Adams, 1861, by
subsequent designation, Dall & Bartsch, 1904, present-
day, Japan.

1863  Pyrgulina A. Adams, p. 1, 4.

1910 Eupyrgulina Melvill, p. 198. Type species (by sub-
sequent designation, Schander et al., 1999): Pyr-
gulina dautzenbergi Melvill, 1910, present-day,
India.

1956  Contraxiala Laseron, 1956. Type species (by orig-
inal designation): Contraxiala obliqua Laseron,
1956, present-day, Queensland, Australia.

Pyrgulina stefanisi (Jeffreys, 1869)
Plate 8, fig. 6

1848  Rissoa costulata S.V. Wood, p. 106, pl. 11, fig.
12 [non Alder, 1844, = R. guerinii C.A. Récluz,
1843].
*1869  Rissoa Stefanisi Jeffreys, p. 208, pl. 6, fig. 31.
1871  Menestho Jeffreysi Bell, p. 360.
1878  Rissoa Stefanisi Jeffr. — Nyst, pl. 28, fig 10.

1882 Rissoa Stefanisi Jeftr. — Nyst, p. 96.

1892a  Pyrgulina pygmaea var. postica Sacco, p. 651, pl.
1, fig. 113.

1920  Menestho Stefanisi (Jeffreys) — Harmer, p. 584, pl.
50, fig. 5.

1920  Menestho Jeffreysi A.Bell — Harmer, p. 584, pl. 50,
fig. 6.

1921 Thapsiella menesthoides Cossmann, p. 34, pl. 2,
figs 25-26.

1952b  Chrysallida jeffreysii Bell — Glibert, p. 55, pl. 4,
fig. 7.

1958  Chrysallida (Pyrgulina) jeffreysii Bell. — Glibert,
p- 17.

1964  Chrysallida (Pyrgulina) jeffreysii (A. Bell, 1871)
— van Regteren Altena et al., p. 3, pl. 19, fig. 187.

1964  Turboella (Thapsiella) menesthoides Cossmann,
1921 — Brébion, p. 177, pl. 4, fig. 33.

1977  Chrysallida pygmaea (Grat.) — van Aartsen, p. 54,
fig. 11 [non Acteon pygmea Grateloup, 1838, non
Lea, 1833; = Chrysallida interita van der Linden
& Eikenboom, 1992; junior synonym of Pyrgulina
longula (Boettger, 1907)].

1992 Chrysallida stefanisi (Jeftreys, 1869) — van der
Linden & Eikenboom, p. 42, figs 51-52.

1992 Chrysallida jeffreysii (A. Bell, 1871) — Crovato &
Micali, p. 129, pl. 1, fig. 4.

1992 Chrysallida stefanisi (Jeffreys, 1869) — Cavallo &

Repetto, p. 154, fig. 427.

Chrysallida stefanisi (Jeffreys, 1869) — Marquet,

p. 105, pl. 9, fig. 12.

1997  Turbonilla rufa (Philippi) — Ruiz Mufioz et al., p.
188, pl. 41, fig. 2 [non Pyrgiscus rufus (Philippi,

1997b

1836)].

1998b  Chrysallida stefanisi (Jeffreys, 1869) — Marquet,
p. 191, fig. 163.

1998  Chrysallida stefanisi (Jeffreys, 1869) — Peflas &
Rolan, p. 28.

2010  Chrysallida stefanisi (Jeffreys, 1869) — Sosso &
Dell’ Angelo, p. 51, unnumbered fig. p. 67 top left.

2011  Chrysallida stefanisi (Jeffreys, 1869) — Landau et
al., p. 40, pl. 22, fig. 11.

2011 Chrysallida jeffreysii sensu Crovato & Micali,
1990 [sic] — Landau et al., p. 40, pl. 22, fig. 12.

2013 Chrysallida jeffreysii (A. Bell, 1872 [sic]) — Chirli
& Micali, p. 39, pl. 12, figs 1-5.

2014 Pyrgulina stefanisi (Jetfreys, 1869) — Pefias et al.,
p. 122, fig. SH.

Material and dimensions — Maximum height 4.3 mm,
width 2.0 mm. NHMW 2015/0133/0490 (1), NHMW
2015/0133/0491 (14), LC (5), FVD (3). Le Pigeon Blanc,
Le Landreau, Nantes area, Loire-Atlantique department,
NW France.

Discussion — Some authors have considered Rissoa ste-
fanisi Jeffreys, 1869 and Menestho jeffreysi Bell, 1871
separate species (Harmer, 1920; Glibert, 1952b; Chirli &
Micali, 2013), however, we agree with van der Linden &
Eikenboom (1992) in considering them forms of a single
taxon. This species is preceded in the Miocene by Pyr-



gulina longula (Boettger, 1907) (= Chrysallida interita
van der Linden & Eikenboom, 1992; see Landau et al.,
2013, p. 313), which differs from P. stefanisi in having
flatter whorls, a more scalate spire, more elevated ribs,
and can also be separated based on shell morphometrics
(van der Linden & Eikenboom, 1992, fig. 1). For further
discussion see Landau et al. (2013, p. 313).

Cossmann (1921, p. 34, pl. 2, figs 25-26) described Thap-
siella menesthoides from the Assemblage IV locality
of Gourbesville and Brébion (1964, p. 176) added Bosq
d’Aubigny. This species fits within the variability of Pyr-
gulina stefanisi (Jeffreys, 1869) considered herein.

Distribution — Lower Pliocene: North Sea Basin, Cor-
alline Crag, England (S.V. Wood, 1848; Harmer, 1920),
Kattendijk Formation, Belgium (Glibert, 1958; Marquet,
1997b, 1998b); Atlantic, northwestern France (this pa-
per), Guadalquivir Basin, Spain (Ruiz Mufioz et al., 1997;
Landau et al., 2011); central Mediterranean, Italy (Chirli
& Micali, 2011). Upper Pliocene: North Sea Basin, Red
Crag, England (Harmer, 1923), Oorderen Sands Forma-
tion, Belgium (NHMW collection); western Mediterra-
nean, Estepona Basin (NHMW collection); central Medi-
terranean, Italy (Sacco, 1892a; Cavallo & Repetto, 1992;
Crovato & Micali, 1992; Sosso & Dell’Angelo, 2010).
Pliocene (indeterminate): North Sea Basin, Netherlands
(van Regteren Altena et al., 1964). Upper Pliocene-Pleis-
tocene: Atlantic, northwestern France (Cossmann, 1921;
Brébion, 1964). Present-day: Mediterranean, Azores and
Canaries (van der Linden & Eikenboom, 1992), West Af-
rica to Ghana (Penas & Rolan, 1998).

Genus Tragula Monterosato, 1884

Type species — Odostomia fenestrata Jeffreys, 1848, by
original designation, present-day, British Isles.

1884  Tragula Monterosato, p. 86.

1915b  Burkillia Iredale, p. 337. Type species (by origi-
nal designation): Odostomia fenestrata Jeffreys,
1848, present-day, British Isles. Unnecessary nom.
nov. pro Tragula Monterosato, 1884 by Iredale,
assumed to be preoccupied by Tragulus Brisson,
1762 [Mammalia].

Tragula fenestrata (Jeffreys, 1848)
Plate 8, fig. 7

*1848
1892a

Odostomia fenestrata Jeftreys, p. 345.

Pyrgulina (Tragula) fenestrata var. subalpina Sac-

co, p. 69, pl. 1, fig. 114.

1914 Parthenina (Tragula) fenestrata Forbes — Cerulli
Irelli, p. 266, pl. 23, figs 18, 19.

1921  Tragula fenestrata (Forbes) — Cossmann, p. 262,
text-plate C, fig. 90fc.

1969  Pyrgulina (Tragula) fenestrata (Forbs) — Fekih, p.
26, pl. 4, fig. 4.

1981  Chrysallida fenestrata (Forbes in Jeffreys, 1848) —
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van Aartsen, p. 63, 65, pl. 1, fig. 1.

1984  Tragula fenestrata var. subalpina Sacco, 1892 —
Ferrero Mortara et al., p. 79, pl. 12, fig. 5.

1986  Tragula fenestrata (Jeffreys, 1848) — Fretter et al.,
p. 578, figs 392, 393.

1988  Tragula fenestrata (Jeffreys, 1848) — Graham, p.
564, fig. 243.

1992 Tragula fenestrata (Jeffreys, 1848) — Cavallo &
Repetto, p. 154, fig. 432.

1992 Chrysallida fenestrata (Jeffreys, 1848) — van der
Linden & Eikenboom, p. 48, fig. 57.

1998  Chrysallida fenestrata (Jetfreys, 1848) — Peflas &
Rolan, p. 14, figs 38-42.

2010  Tragula fenestrata (Jeffreys, 1848) — Sosso &
Dell’Angelo, p. 52, p. 67 unnumbered fig. middle
row second from left.

2011 Chrysallida fenestrata (Jeffreys, 1848) — Chirli &
Micali, p. 27, pl. 8, figs 11-15.

2014  Tragula fenestrata (Jeffreys, 1848) — Giannuzzi-
Savelli et al., p. 76, figs 228-230.

Material and dimensions — Maximum height 2.5 mm
(incomplete), width 1.2 mm. NHMW 2015/0133/0486
(1). Le Pigeon Blanc, Le Landreau, Nantes area, Loire-
Atlantique department, NW France.

Discussion — Tragula fenestrata (Jeffreys, 1848) is char-
acterised by its very elongate slender shell, its intorted
protoconch of type B, strongly tending to A (see van
der Linden & Eikenboom, 1992, figs 1-7 for terminol-
ogy). The shell has 5-7 teleoconch whorls, in which the
upper two-thirds of the whorl are straight-sided and the
lower third is convex, the lower part bearing two spiral
cords on spire whorls and three on the last whorl. Pefias
& Rolan (1998, p. 15) reported some variability; the West
Africa shells having a larger protoconch, a more cylindri-
cal teleoconch composed of more convex whorls, a less
angular base and weak spiral sculpture on the adapical
part of the whorls. The specimen from Le Pigeon Blanc
is incomplete but unmistakable and typical of the north-
western Atlantic form as illustrated by Graham (1998,
fig. 243) and Penas & Rolan (1998, fig. 38).

Distribution — Lower Pliocene: Atlantic, northwestern
France (this paper); central Mediterranean, Italy (Chirli
& Micali, 2013); western Mediterranean, Tunisia (Fekih,
1975). Upper Pliocene: central Mediterranean, Italy (Sac-
co, 1896b; Cavallo & Repetto, 1992; Sosso & Dell’Angelo,
2010). Lower Pleistocene: central Mediterranean, Italy
(Cerulli-Irelli, 1914). Present-day: Southwest of England
and western Ireland (Graham, 1988), Mediterranean and
southwards to Angola (Pefias & Rolan, 1998).

Subfamily Syrnolinae Saurin, 1958
Tribe Syrnolini Saurin, 1958
Genus Syrnola A. Adams, 1860

Type species — Syrnola gracillima A. Adams, 1860, by
monotypy, present-day, Korea Strait.
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1860a  Syrnola A. Adams, p. 405.

1903  Heida Dall, p. 1600. Type species (by monotypy):
Odontostomia attenuata Dall, 1892, Pliocene,
North Carolina, USA.

1907  Pachysyrnola Cossmann, p. 213. Type species (by
original designation): Syrnola houdasi Cossmann,
1907, Eocene, France.

Syrnola cf. turoniensis (Glibert, 1949)
Plate 8, fig. 8

cf. 1949  Odostomia (Syrnola) subumbilicata turoniensis
Glibert, p. 186, pl. 12, fig. 9.
Syrnola (Pachysyrnola) gigantea Brébion, p. 289,
pl. 7, fig. 12 (nomen nudum).

71964

Material and dimensions — Maximum height 6.6 mm,
width 2.0 mm. NHMW 2015/0133/0525 (1), NHMW
2015/0133/0526 (15), LC (10), FVD (5). Le Pigeon Blanc,
Le Landreau, Nantes area, Loire-Atlantique department,
NW France.

Description — Shell elongate, slender, relatively solid.
Protoconch not preserved. Teleoconch composed of up
to eight whorls; early whorls convex, abapically whorls
almost straight-sided, slightly swollen just above suture
forming periphery. Suture impressed, linear, small V-
shaped notch. Surface glossy, covered in microscopic spi-
rals visible only under magnification and tangential light.
Last whorl 40% of total height, straight sided, rounded to
roundly angled at base; base weakly convex, imperforate.
Outer lip simple, flared abapically. Columella bearing
strong twisted columellar fold, everted abapically. Pari-
etal callus not developed.

Discussion — The slender elongated shell shape, spiral
microsculpture and strongly developed columellar fold
place this species in the genus Syrnola A. Adams, 1860.
There are no spirals present within the outer lip, which
are often, although not always, present in members of
this genus (Pefias & Rolan, 1999). We cannot ascribe the
French Pliocene species to any known species but hesi-
tate to describe it as new in the absence of its protoconch,
which is not preserved in any of the specimens at hand.

Glibert (1949) described two similar congeners from the
middle Miocene Loire Basin of France. Syrnola turon-
ensis (Glibert, 1949) was originally described as a sub-
species of Atlantic lower Miocene Aquitanian and Bur-
digalian S. subumbilicata (Grateloup, 1838) from the
Aquitaine Basin but differing from the type in being
broader shelled with a width/length ratio approx. 28%. In
shell shape the specimen illustrated here is very similar,
but Glibert described and illustrated the columellar fold
as being weak, whereas all the specimens from Le Pi-
geon Blanc have a prominent elevated fold. The second,
S. wrigleyi (Glibert, 1949) has a more pupoid shell shape,
a weak columellar fold, and is obscurely angled at the pe-
riphery. We note that the Le Pigeon Blanc specimen here
illustrated is similarly angled at the periphery, although

other specimens are rounded. This may be the same spe-
cies described as Syrnola (Pachysyrnola) gigantea Bré-
bion, 1964 (nomen nudum), based also on material from
Le Pigeon Blanc, but none of our specimens approach the
18 mm in height recorded by Brébion (1964, p. 289).

The genus Syrnola is thermophyllic. The only members
present in European waters (Mediterranean) are Lessep-
sian immigrants (van Aartsen, 1994; Giannuzzi-Savelli
et al., 2014). Several species do occur further south off
West Africa (Schander, 1994; Pefias & Rolan, 1999; van
Aartsen et al., 2000): most differ in having lirae within
the outer lip. Species without lirae; S. rugosa de Folin,
1870 and S. thielei (Dautzenberg, 1912) both have a more
pupoid shell with more convex whorls separated by a
deeper suture. Syrnola thomensis Tomlin & Shackleforth,
1915 has a far taller last whorl and narrower aperture.
Brébion (1964, p. 290) recorded this species from the As-
semblage III localities of Le Pigeon Blanc and Palluau.

Distribution — Lower Pliocene: Atlantic, northwestern
France (this paper).

Subfamily Turbonillinae Bronn, 1849
Tribe Turbonillini Bronn, 1849
Genus Chemnitzia D’Orbigny, 1840

Type species — Melania campanellae Philippi, 1836, by
subsequent designation (Dall & Bartsch, 1909), present-
day, Mediterranean.

1840  Chemnitzia D’Orbigny, p. 77.

Note — Species in this group are characterised by hav-
ing prominent axial ribs, which fuse or terminate at the
suture, deeply-sunken interspaces starting at the adapical
suture and terminating at or just above the abapical su-
ture, no spiral sculpture or microscopic spiral sculpture,
a smooth base and a straight columella (Dall & Bartsch,
1909).

Chemnitzia lactea (Linnaeus, 1758)
Plate 8, figs 9-11

*1758  Turbo lacteus Linnaeus, p. 765.
1803  Turbo elegantissimus Montagu, p. 298, pl. 10, fig.
2.
1836  Melania campanellae Philippi, p. 156, pl. 9, fig. 5.
1836  Rissoa turritella Scacchi, p. 15, note 29, fig. 24.

Mmon1848  Chemnitzia elegantissima Mont. — S.V. Wood, p.

81, pl. 10, fig. 5 (= Chemnitzia elegantior S.V.
Wood, 1872).

1892a  Turbonilla (Turbonilla) lactea var. Gastraldi
(Semp.) — Sacco, p. 654, pl. 2, fig. 44.

1892a  Turbonilla (Turbonilla) lactea var. turritolonga
Sacco, p. 655, pl. 2, fig. 45.

1892a  Turbonilla (Turbonilla) lactea var. pliosigmoidea
Sacco, p. 655, pl. 2, fig. 46.

1892a  Turbonilla (Turbonilla) lactea var. intuspersulcata



Sacco, p. 655, pl. 2, fig. 47.

1892a  Turbonilla (Turbonilla) lactea var. pliosimilis Sac-
co, p. 656, pl. 2, fig. 48.

1892a  Turbonilla (Turbonilla) lactea var. perplicatosul-
cata Sacco, p. 656, pl. 2, fig. 49.

1892a  Turbonilla (Turbonilla) lactea var. convexulosul-
cata Sacco, p. 656, pl. 2, fig. 50.

1892a  Turbonilla (Turbonilla) lactea var. pliogigantea
Sacco, p. 656, pl. 2, fig. 51.

1892a  Turbonilla (Turbonilla) lactea var. elegans (Segu.)
— Sacco, p. 656, pl. 2, fig. 52.

1892a  Turbonilla (Turbonilla) lactea var. paucicostata
(Segu.) — Sacco, p. 657, pl. 2, fig. 53.

1892a  Turbonilla (Turbonilla) lactea var. bevicostulata
Sacco, p. 657, pl. 2, fig. 54.

1892a  Turbonilla (Turbonilla) lactea var. pseudofloren-
tina Sacco, p. 657, pl. 2, fig. 55.

1892a  Turbonilla (Turbonilla) lactea var. turritoparva
Sacco, p. 657, pl. 2, fig. 56.

1892a  Turbonilla (Turbonilla) lactea var. conicoparvula

Sacco, p. 657, pl. 2, fig. 57.

1904  Chemnitzia Campanellae (Phil.) — Sacco, p. 109,
pl. 24, fig. 12.

1914 Turbonilla lactea L. — Cerulli-Irelli, p. 441, pl. 55,
figs 20-29.

1914 Turbonilla lactea var. hoernesiana Sacco — Cerul-
li-Irelli, p. 442, pl. 55, figs 30, 31.

1920  Turbonilla lactea (Linné) — Harmer, p. 559, pl. 49,
figs 17, 18.

1964  Turbonilla elegantissima var. gastraldi Semper,
1861 — Brébion, p. 293 [non Chemnitzia gastraldii
(Semper, 1861)].

1969  Turbonilla lactea (Linné) — Fekih, p. 28, pl. 4, fig.
11.

1969  Turbonilla lactea var. turritolonga Sacco — Fekih,
p- 28, pl. 4, fig. 12.

1969 Turbonilla lactea var. hoernesiana Sacco — Fekih,
p- 28, pl. 4, fig. 13.

1974  Turbonilla (Turbonilla) lactea (Linné, 1758) —
Malatesta, p. 439, pl. 32, fig. 15.

1986 Turbonilla lactea (Linnaeus, 1758) — Fretter et al.,
p- 633, figs 441, 442.

1988  Turbonilla lactea (Linné, 1758) — Graham, p. 622,
fig. 271.

1992 Turbonilla lactea (L., 1758) — Cavallo & Repetto,
p. 162, fig. 461.

1997 Turbonilla lactea (Linné, 1758) — Pefias & Rolan,
p- 24, figs 39-43.

1997  Turbonilla lactea (Linné) — Ruiz Muioz et al., p.
186, pl. 40, figs 18-19.

2005  Turbonilla lactea (Linnaeus, 1758) — Rolan, p.
197, fig. 904.

2011 Turbonilla lactea (Linnaeus, 1758) — Landau et
al., p. 41, pl. 22, fig. 15.

2011 Turbonilla lactea (Linné, 1758) — Chirli & Micali,
p. 84, pl. 30, figs 7-18.

2014 Turbonilla lactea (Linné, 1757 [sic]) — Giannuzzi-
Savelli et al., p. 80, figs 249-252.

Material and dimensions — Maximum height 12.2 mm
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(incomplete), width 3.1 mm. NHMW 2015/0133/0504-
0506 (3), NHMW 2015/0133/0507 (30 fragments), LC
(40 fragments), FVD (21 fragments). Le Pigeon Blanc,
Le Landreau, Nantes area, Loire-Atlantique department,
NW France.

Discussion — Chemnitzia lactea (Linnaeus, 1758) is char-
acterised by its tall, slender shell, opisthocline axial ribs,
each equal to broader in width than their interspaces,
not extending onto the base on the last whorl but ending
abruptly at the base, absence of umbilicus or columellar
fold, and by its protoconch of type B of Van der Linden &
Eikenboom (1992) (see Fretter et al., 1986, fig. 442). Pefias
& Rolan (1997, p. 25) noted that the protoconch size dif-
fered amongst extant populations. The protoconch here
figured for the French Pliocene shells (PL 8§, fig. 11) is
typical for the species. The convexity of the spire whorls,
number of ribs and their width is variable, as illustrated
by the number of varieties described by Sacco (1892a).
Turbonilla campanellae (Philippi, 1836) is a tall slender
form of C. lactea and considered a synonym. Chemnitzia
gastaldi auct. (? non Semper, 1861) from the early-middle
Miocene North Sea Basin has a shell similar to that of C.
lactea (Linnaeus, 1758) but differs in having a slightly
wider apical angle, squatter spire whorls, a more super-
ficial suture, fewer but stronger axial ribs, and a proto-
conch of type A2, strongly helicoidal. Specimens from
the North Sea Basin Miocene illustrated by Wienrich
(2007, pl. 164, figs 5-6) show quite some variability in rib
density, which is also true of C. lactea from the Italian
Pliocene (Chirli & Micali, 2011, pl. 30, figs 7-18).
Brébion (1964, p. 294) recorded this species from Assem-
blage III (Le Pigeon Blanc, Le Girondor, Palluau) and
Assemblage 1V (St-Jean-La-Poterie, Gourbesville). We
have provisionally excluded the upper Miocene Assem-
blage I and II records until we can examine specimens
with their protoconch intact, which will be done in a sub-
sequent paper.

Distribution — Lower Pliocene: Atlantic, northwestern
France (Brébion, 1964), Guadalquivir Basin, Spain (Ruiz
Mufioz et al., 1997; Landau et al., 2011); western Mediter-
ranean, Tunisia (Fekih, 1969); central Mediterranean, Ita-
ly (Sacco, 1892a; Chirli & Micali, 2011). Upper Pliocene:
western Mediterranean, Estepona Basin (NHMW collec-
tion); central Mediterranean, Italy (Sacco, 1892a; Malates-
ta, 1974; Cavallo & Repetto, 1992). Upper Pliocene-Pleis-
tocene: Atlantic, northwestern France (Brébion, 1964).
Lower Pleistocene: Atlantic, St Erth, England (Harmer,
1920); central Mediterranean, Italy (Cerulli-Irelli, 1914).
Upper Pleistocene: English Channel, England (Harmer,
1920). Present-day: Eastern Atlantic frontage from North
Norway to British Isles, absent in North Sea, into Medi-
terranean (Graham, 1988), Canaries, Cabo Verde and Sao
Tomé (Rolan, 2005; Peiias et al., 2009).

Genus Pyrgiscus Philippi, 1841

Type species — Melania rufa Philippi, 1836, by subsequent
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designation Dall & Bartsch in Arnold, 1903, present-day,
Mediterranean.

1841
1841

1884

Pyrgiscus Philippi, p. 50.

Ortostelis Aradas & Maggiore, p. 27. Type spe-
cies (by subsequent designation, Dall & Bartsch,
1909): Melania rufa Philippi, 1836, present-day,
Mediterranean. Junior objective synonym of Pyr-
giscus Philippi, 1841. Simultaneously published,
Pyrgiscus given precedence by First Reviser’s
choice by Dall & Bartsch (1907, p. 504).
Pyrgostelis Monterosato, p. 89. Type species (by
subsequent designation, Crosse, 1885): Melania
rufa Philippi, 1836, present-day, Mediterranean.
Junior objective synonym of Pyrgiscus Philippi,
1841 and Ortostelis Aradas & Maggiore, 1841.

Note — Species in this group are characterised by having
shells with sculpture composed of axial ribs and strongly
incised spiral grooves. These species do not have varices
or internal liration on the outer lip (Dall & Bartsch, 1909).

Pyrgiscus rufus (Philippi, 1836)
Plate 8, figs 12-14

*1836
1844

1848
1848

1892a

1892a

1892b

1892b

1892b

1892b

1892b

1892b

1892b

1892b

1892b

1892b

1892b

1892b

Melania rufa Philippi, p. 156, pl. 9, fig. 7.
Chemnitzia densecostata Philippi, p. 132, pl. 24,
fig. 9.

Odostomia formosa Jeffreys, p. 347, pl. 26, fig. 10.
Chemnitzia densecostata Phil. — S.V. Wood, p. 82,
pl. 10, fig. 8.

Turbonilla (Strioturbonilla) densecostata var.
plioastensis Sacco, p. 678, pl. 2, fig. 115.
Turbonilla (Strioturbonilla) densecostata var. sub-
alpina Sacco, p. 678, pl. 2, fig. 116.

Turbonilla (Pyrgostelis) rufa var. praecedens Sac-
co, p. 3 [pl. 2, fig. 117; 1892a].

Turbonilla (Pyrgostelis) rufa var. exdensecostata
Sacco, p. 4 [pl. 2, fig. 118; 1892a].

Turbonilla (Pyrgostelis) rufa var. dertodecussata
Sacco, p. 4 [pl. 2, fig. 119; 1892a].

Turbonilla (Pyrgostelis) rufa var. miopersulcata
Sacco, p. 3 [pl. 2, fig. 120; 1892a].

Turbonilla (Pyrgostelis) rufa var. amplisuturata
Sacco, p. 4 [pl. 2, fig. 121; 1892a].

Turbonilla (Pyrgostelis) rufa var. decussata (Bon.)
— Sacco, p. 4 [pl. 2, fig. 122; 1892a].

Turbonilla (Pyrgostelis) rufa var. paucidecussata
Sacco, p. 5 [pl. 2, fig. 123; 1892a].

Turbonilla (Pyrgostelis) rufa var. multidecussata
Sacco, p. 5 [pl. 2, fig. 124; 1892a].

Turbonilla (Pyrgostelis) rufa var. Bellardii (Segu.)
— Sacco, p. 5 [pl. 2, fig. 125; 1892a].

Turbonilla (Pyrgostelis) rufa var. percostatoasten-
sis Sacco, p. 5 [pl. 2, fig. 126; 1892a].

Turbonilla (Pyrgostelis) rufa var. giganteoastensis
Sacco, p. 6 [pl. 2, fig. 127; 1892a].

Turbonilla (Pyrgostelis) rufa var. ligustica Sacco,
p- 6 [pl. 2, fig. 128; 1892a].

1914

1914

1920

1920

1955

non 1958

1969

1974

1974

1976

1976

1976

1982b

non 1984

1984

1987

1992

non 1997

1997

2001

2009

2011

2011

2014

Turbonilla densecostata Phil. — Cerulli-Irelli, p.
444, pl. 55, figs 41-43.

Turbonilla (Pyrgostelis) rufa Phil. — Cerulli-Irelli,
p. 445, pl. 55, figs 44-50.

Turbonilla (Pyrgostelis) densecostata (Philippi) —
Harmer, p. 566, pl. 49, figs 24, 25.

Turbonilla (Pyrgostelis) formosa (Jeffreys) —
Harmer, p. 569, pl. 49, fig. 30.

Turbonilla (Turbonilla) densecostata (Philippi) —
Moroni, p. 102, pl. 5, fig. 26.

Turbonilla rufa (Philippi) — Sorgenfrei, p. 328, pl.
72, fig. C.

Turbonilla (Pyrgostelis) rufa (Philippi) — Fekih, p.
36, pl. 6, fig. 6.

Turbonilla (Pyrgiscus) densecostata (Philippi,
1844) — Malatesta, p. 440, pl. 32, fig. 18.
Turbonilla (Pyrgiscus) rufa (Philippi, 1836) — Ma-
latesta, p. 441, pl. 32, fig. 13.

Turbonilla (Pyrgiscus) densecostata (Philippi) —
Pavia, p. 114, pl. 11, fig. 15.

Turbonilla (Pyrgiscus) rufa (Philippi) — Pavia, p.
114, pl. 11, figs 28-30.

Turbonilla (Pyrgiscus) rufa (Philippi) — Marasti &
Raffi, p. 196, pl. 2, fig. 10.

Turbonilla (Pyrgiscus) rufa (Philippi, 1836) —
Martinell, p. 225, pl. 1, fig. 9.

Turbonilla (Strioturbonilla) densecostata (Philip-
pi) — A.W. Janssen, p. 360, pl. 17, fig. 2 [= Pyrgis-
cus borealis (Kautsky, 1925)].

Turbonilla (Strioturbonilla) densecostata var. su-
balpina Sacco, 1892 — Ferrero Mortara et al., p.
84, pl. 13, fig. 7.

Turbonilla (Pyrgiscus) densecostata (Philippi,
1844) — Cuerda Barcel9, p. 329, pl. 30, fig. 14.
Turbonilla rufa (Philippi, 1836) — Cavallo & Re-
petto, p. 164, fig. 468.

Turbonilla rufa (Philippi) — Ruiz Muiloz et al., p.
188, pl. 41, fig. 2 [=Pyrgulina stefanisi (Jeffreys,
1869)].

Turbonilla rufa (Philippi, 1836) — Pefias & Rolan
(partim), p. 68, [non figs 194-198 = Pyrgiscus cre-
natus (Brown, 1827)].

Turbonilla rufa (Philippi, 1836) — Silva, p. 572, pl.
27, figs 1, 2.

Turbonilla rufa (Philippi, 1836) — Peiias et al., p.
34, figs 29-32.

Turbonilla rufa (Philippi, 1836) — Landau et al., p.
41, pl. 22, fig. 18.

Turbonilla rufa (Philippi, 1836) — Chirli & Micali,
p. 98, pl. 35, figs 13-18, pl. 36, 1-18.

Pyrgiscus rufus (Philippi, 1836) — Giannuzzi-
Savelli et al., p. 84, figs 278, 279, 281-284.

Material and dimensions — Maximum height 6.2 mm (in-
complete), width 1.8 mm. NHMW 2015/0133/0501-0502
(2), NHMW 2015/0133/0503 (22), NHMW 2015/0133/0576
(1), LC (20 fragments), FVD (9 fragments). Le Pigeon
Blanc, Le Landreau, Nantes area, Loire-Atlantique de-
partment, NW France.



Discussion — Two similar species occur in the European
extant fauna; Pyrgiscus rufus (Philippi, 1836) and P. cre-
natus (Brown, 1827), which have sometimes been syno-
nymised (i.e. van Aartsen, 1981, p. 75). Pefias et al. (2009,
p. 34) argued for the separation of the two taxa: In the
Mediterranean P. rufus with a smaller protoconch (255-
260 um) and a narrow shell and in the Atlantic P. crena-
tus with a larger protoconch (300-310 xm) and a broader
shell. It is possible that such a distinction did not exist in
the Pliocene, as many of the Italian Pliocene shells illus-
trated by Chirli & Micali (2011) are quite broad (pl. 35,
fig. 13, pl. 36, fig. 15) and the shells illustrated here from
the lower Pliocene Atlantic of northwestern France are of
the narrow rufus form rather than the crenatus form, as
would be expected in the Atlantic.

Indeed, the variability seen in the late Miocene and
Pliocene Italian specimens is illustrated by the myriad of
varieties described by Sacco (1892b). In view of this, we
include Pliocene records that might refer to either form
in the chresonymy. We note that we have excluded the
lower Pleistocene North Sea Basin record given by Van
Regteren Altena (1964, pl. 21, fig. 202) as T. (Pyrgiscus)
crenata, which has the characters of the broader Atlantic
form. However, further assessment including protoconch
measurements is necessary to see if the differences sug-
gested by Pefias et al. (2009) hold true for stratigraphi-
cally older populations.

Distribution — Upper Miocene: Proto-Mediterranean (Tor-
tonian and Messinian), Italy (Sacco, 1892b; Moroni, 1955).
Lower Pliocene: North Sea Basin, Coralline Crag, England
(SV. Wood, 1848; Harmer, 1920); Atlantic, northwestern
France (this paper), Guadalquivir Basin, Spain (Landau
et al., 2011); western Mediterranean, northeastern Spain,
(Martinell, 1982b), Tunisia (Fekih, 1969); central Mediter-
ranean, Italy (Sacco, 1892b; Pavia, 1976; Chirli & Micali,
2011). Upper Pliocene: Atlantic, Mondego Basin, Portu-
gal (Silva, 2001); western Mediterranean, Estepona Basin
(NHMW collection); central Mediterranean, Italy (Sacco,
1892a; Malatesta, 1974; Marasti & Raffi, 1976; Cavallo &
Repetto, 1992). Lower Pleistocene: Atlantic, St Erth, Eng-
land (Harmer, 1920); central Mediterranean, Italy (Cerulli-
Irelli, 1914). Upper Pleistocene: English Channel, England
(Harmer, 1920); western Mediterranean, Balearic Islands
(Cuerda Barcelo, 1987). Present-day: Possibly restricted to
Mediterranean, Atlantic forms may all represent P. crena-
tus (Pefas et al., 2009).

Pyrgiscus sp.
Plate 8, figs 15, 16

Material and dimensions — Maximum height 9.8 mm,
width 1.2 mm. NHMW 2015/0133/0508-0509 (2), NHMW
2015/0133/0510 (4). Le Pigeon Blanc, Le Landreau, Nantes
area, Loire-Atlantique department, NW France.

Description — Shell small, relatively squat cylindrical
pupoid. Protoconch type B. Teleoconch of up to seven
almost straight-sided whorls separated by weakly im-
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pressed suture. Sculpture of narrow orthocline ribs, half
to one-third width of their interspaces, 16-18 on penulti-
mate whorl, with spiral grooves in interspaces, of which
one groove mid-whorl is wider. Last whorl, 34% of height,
weakly convex, ribs weaken over base, mid-whorl and
peribasal grooves broader; base covered in deep grooves.
Aperture ovate, 17% of height, outer lip simple, weakly
flared abapically. Columellar without fold, slightly thick-
ened abapically; columellar and parietal callus forming
narrow callus rim.

Discussion — Pyrgiscus sp. is characterised by its pupoid
shape, almost straight-sided spire whorls separated by
a weakly impressed suture, narrow vertical axial ribs
and spiral grooves in the interspaces between he ribs of
which the mid-whorl groove on the spire whorls is broad-
er. Several similar extant West African species such as
C. inaequabilis (Pefias & Rolan, 1997), C. subtilissima
(Dautzenberg, 1912), C. swinneni (Pefias & Rolan, 1997)
and C. costellifera (E.A. Smith, 1871) with similar type
B protoconchs and orthocline axial ribs were reviewed by
Pefias & Rolan (1997), but none are as pupoid in shape as
the French species.

Distribution — Lower Pliocene: Atlantic, northwestern

France (this paper).

Tribe Eulimellini Saurin, 1958
Genus Eulimella Forbes & MacAndrew, 1846

Eulimella acicula (Philippi, 1836)
Plate 8, fig. 17

*1836  Melania acicula Philippi, p. 135, pl. 9, fig. 6.
1848  Chemnitzia similis Forbes — S.V. Wood, p. 84, pl.
10, fig. 11.
1892a  Eulimella acicula var. magnoturris Sacco, p. 635,
pl. 2, fig. 11.
1892a  Eulimella acicula var. postsubcylindrica Sacco, p.

635, pl. 2, fig. 12.

1923 Eulimella acicula (Philippi) — Harmer, p. 845, pl.

64, fig. 30.

Eulimella acicula Philippi, 1836 — Glibert, p. 56,

pl. 4, fig. 2.

1963 Eulimella (Eulimella) acicula (Philippi) — Venzo
& Pelosio, p. 78, pl. 34, figs 24-25.

1964  Eulimella (Eulimella) laevis (Brown, 1827) — van
Regteren Altena et al., p. 5, pl. 21, fig. 197.

1964 Eulimella acicula Philippi, 1836 — Brébion, p.
290, pl. 7, figs 13, 14.

1969  Eulimella acicula Philippi — Fekih, p. 50, pl. 10,
fig. 5, pl. 11, fig. 6.

1984  Eulimella (Eulimella) acicula (Philippi, 1836) —
Janssen, p. 346, pl. 16, fig. 6.

1986  Eulimella laevis (Brown, 1827) — Fretter et al., p.
626, fig. 436.

1988  Eulimella laevis (Brown, 1827) — Graham, p. 614,
fig. 268.

1952b
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1992 Eulimella acicula (Philippi, 1836) — Cavallo &
Repetto, p. 156, fig. 434.

1994 Eulimella acicula (Philippi, 1836) — Van Aartsen,
p- 96, fig. 15.

1996  Eulimella acicula (Philippi, 1836) — Peas ef al.,

p. 33, figs 69, 75.

Eulimella (E.) acicula (Philippi, 1836) — Marquet,

p. 106, pl. 9, fig. 9.

1998 Eulimella (E.) acicula (Philippi, 1836) — Marquet,
p. 192, fig. 164.

2005  Eulimella (Eulimella) acicula (Philippi, 1836) —
Schnetler, p. 121, pl. 9, fig. 5.

2011 Eulimella acicula (Philippi, 1836) — Chirli & Mi-
cali, p. 7, pl. 1, figs 12-15, pl. 2, figs 1-3.

1997b

Dimensions and material — Maximum height 5.5 mm.
NHMW 2015/0133/0578 (1), NHMW 2015/0133/0580
(15), LC (15), FVD (3).

Discussion — Eulimella acicula (Philippi, 1836) is char-
acterised by its helicoid protoconch set at 90° to the shell
axis and very fine spiral sculpture. The specimen illus-
trated has the surface abraded, but in other specimens the
spirals can be seen faintly. It is widely distributed both in
the fossil and extant European record. Brébion (1964, p.
291) recorded this species from Assemblage II (Apigné),
Assemblage I1I (Le Pigeon Blanc, Le Girondor) and As-
semblage IV (Gourbesville).

Distribution — Lower-middle Miocene: North Sea Ba-
sin, Netherlands (Janssen, 1984). Upper Miocene: North
Sean Basin (Tortonian), Denmark (Schnetler, 2005),
Belgium (Glibert, 1952b); Atlantic (Messinian), north-
western France (Brébion, 1964); Proto-Mediterranean,
Italy (Venzo & Pelosio, 1963). Lower Pliocene: North
Sea Basin, Coralline Crag, England (S.V. Wood, 1848;
Harmer, 1823), Kruisschans sands, Belgium (Marquet,
1998); Atlantic, northwestern France (Brébion, 1964);
central Mediterranean (Chirli & Micali, 2011), Tunisia
(Fekih, 1969). Upper Pliocene: North Sea Basin, Red
Crag, England (Harmer, 1823), Oorderen sands (Mar-
quet, 1998); central Mediterranean, Italy (Sacco, 1892;
Cavallo & Repetto, 1992). Pliocene (indeterminate):
North Sea Basin, Netherlands (Van Regteren Altena et
al., 1964). Upper Pliocene-Pleistocene: Atlantic, north-
western France (Brébion, 1964). Lower Pleistocene:
North Sea Basin, Netherlands (Van Regteren Altena et
al., 1964); Atlantic, St Erth, England (Harmer, 1923).
Upper Pleistocene: Atlantic, Ireland (Harmer, 1923).
Present-day: Black Sea through Mediterranean, eastern
Atlantic frontage to British Isles and southern Norway
(Fretter ef al., 1986).

Eulimella scillae (Scacchi, 1835)
Plate 8, fig. 18

*1835  Melania Scillae Scacchi, p. 51.
1964  Eulimella scillae Scacchi, 1835 — Brébion, p. 291,
pl. 7, figs 15-17.

2013 Eulimella scillae (Scacchi, 1835) — Landau et al.,
p- 318, pl. 76, figs 3, 4 (cum syn.).

Dimensions and material — Maximum height 3.8 mm
(incomplete). NHMW 2015/0133/0577 (1), NHMW
2015/0133/0581 (6), FVD (1).

Discussion — Although incomplete, the shell here illus-
trated shows the characters of Eulimella scillae (Scac-
chi, 1835): the rather large helicoid protoconch (see van
Aartsen, 1994, fig. 1) and the angled periphery of the last
whorl.

Brébion (1964, p. 292) recorded this species from the As-
semblage II locality of Apigné and the Assemblage IV lo-
cality of Gourbesville, to which we add the Assemblage
III locality of Le Pigeon Blanc.

Distribution — Lower-middle Miocene: North Sea Basin
(late Burdigalian-Langhian): Germany (Moths, 1989;
Wienrich, 2007), Netherlands (A.W. Janssen, 1984).
Middle Miocene: Proto-Mediterranean Sea (Serraval-
lian): Karaman Basin, Turkey (Landau et al., 2013). Up-
per Miocene: North Sea Basin (Tortonian): Denmark
(Rasmussen, 1956; Sorgenfrei, 1958; Schnetler, 2005);
Atlantic (Messinian), northwestern France (Brébion,
1964); Proto-Mediterranean Sea (Tortonian): Po Basin
(Sacco, 1892a). Lower Pliocene: Atlantic, northwestern
France (this paper), Guadalquivir Basin, Spain (Landau
et al., 2011); western Mediterranean, Roussillon Basin,
France (Chirli & Richard, 2008); central Mediterrane-
an, Italy (Sacco, 1892a; Chirli & Linse, 2011), Tunisia
(Fekih, 1969). Upper Pliocene: North Sea Basin, Nether-
lands (Beets, 1946); Atlantic, Mondego Basin, Portugal
(NHMW collection); western Mediterranean, Estepona
Basin, southern Spain (NHMW coll.); central Mediterra-
nean, Italy (Sacco, 1892a; Cavallo & Repetto, 1992). Up-
per Pliocene- Pleistocene: Atlantic, northwestern France
(Brébion, 1964). Lower Pleistocene: central Mediterra-
nean, Italy (Cerulli-Irelli, 1914). Present-day: northeast-
ern Atlantic, Azores, Madeira, Canary and Cape Verde
Islands, West Africa (Rolan, 2005).

Family Amathinidae Ponder, 1987
Genus Clathrella M.C. Récluz, 1864

Type species — Nerita costata Brocchi, 1814 (= Fossarus
clathratus Philippi, 1844), by monotypy, Pliocene, Italy.

1864  Clathrella M.C. Récluz, p. 251.

1896a  Amathinoides Sacco, p. 41. Type species (by orig-
inal designation): Nerita sulcosa Brocchi, 1814,
Pliocene, Italy.

Clathrella clathrata (Philippi 1844)
Plate 8, figs 19, 20

1814  Nerita costata Brocchi, 1814, p. 300, pl. 1, fig. 11
(junior homonym of Nerita costata Gmelin, 1791).



1828  Turbo minutus Michaud, p. 122, pl. unnumbered,
figs 7-9 (junior homonym of Turbo minutus Brown
& Allan, 1818).

*1844  Fossarus clathratus Philippi, p. 148, pl. 25, fig. 5.
1854  Delphinula Costata Millet, p. 157 (nomen nu-
dum).
1865  Delphinula costata Millet, p. 584 (non Danilo,
1856).
1964  Phasianema costata Brocchi, 1814 — Brébion, p.
281.

2013 Clathrella clathrata (Philippi 1844) — Landau et
al., p. 319, pl. 52, fig. 12 (cum syn.).

2014 Clathrella clathrata (Philippi 1844) — Brunetti, p.
74, unnumbered fig. bottom.

2014 Clathrella clathrata (Philippi 1844) — Giannuzzi-
Savelli et al., p. 92, figs 313-317.

Material and dimensions — Maximum height 9.4 mm,
width 9.0 mm. NHMW 2015/0133/0465-0466 (2),
NHMW 2015/0133/0467 (1), LC (15), FVD (8). Le Pigeon
Blanc, Le Landreau, Nantes area, Loire-Atlantique de-
partment, NW France.

Discussion — We agree with Lozouet et al. (2001) that the
French Atlantic early Miocene shells confused with Cla-
thrella clathrata (Philippi, 1844) by many authors are not
conspecific. The shell illustrated by Lozouet et al. (2001,
pl. 36, fig. 5) differs in having only two elevated spiral
cords on spire whorls, as opposed to three in C. clathra-
ta, the cords on the last whorl are of subequal strength,
whereas in C. clathrata the shoulder and peripheral cords
are more prominent than the others, and the aperture is
smaller and far less dilated than in C. clathrata (For fur-
ther discussion see Landau et al., p. 320).

In the lower Pliocene of Le Pigeon Blanc C. clathrata
attains a moderate size; fragments at hand (LC coll.) sug-
gest a maximum height of about 12.5 mm, and uncoiled
gerontic specimens, similar to that illustrated by Landau
etal. (2011, pl. 90, fig. 7) from the Atlantic lower Pliocene
of the Guadalquivir Basin, southern Spain, can be found
(PL 8, fig. 20).

Millet (1865, p. 584) described this species as Delphinula
costata (junior homonym of D. costata Danilo, 1856)
from the Assemblage I locality of Sceaux-d’Anjou, to
which Brébion (1964, p. 282) added Renauleau, St-Michel,
Saint-Clément-de-la-Place, Les Pierres Blanches, As-
semblage III localities (La Dixmérie, Le Pigeon Blanc,
Le Girondor, Palluau) and Assemblage I'V localities (St-
Jean-La-Poterie, Gourbesville).

Distribution — Middle Miocene: Atlantic (Serravallian):
Aquitaine Basin, (Cossmann & Peyrot, 1919), (Langhian):
Loire Basin, France (Glibert, 1949); Paratethys (Langhi-
an-Serravallian): Poland (Friedberg, 1923; Batuk, 1995),
Vienna (Hornes, 1856), Hungary (Strausz, 1962, 1966),
Ukraine (Zelinskaya et al., 1968), Slovakia (Svagrovsky,
1960); Proto-Mediterranean Sea (Serravallian): Kara-
man Basin, Turkey (Landau et al., 2013). Upper Miocene:
Atlantic (Tortonian): northwestern France (Millet, 1854,
1865; Brébion, 1964), (Tortonian): Algarve Basin, Portu-
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gal (Dollfus et al., 1904). Lower Pliocene: Atlantic, Guad-
alquivir Basin, Spain (Gonzélez Delgado, 1988; Ruiz
Muiioz et al., 1997; Landau et al., 2011); western Medi-
terranean, Roussillon Basin, France (Fontannes, 1880);
central Mediterranean, Italy (Sacco, 1896a; Chirli, 2008);
Tunisia (Fekih, 1975). Lower upper Pliocene: Atlantic,
Mondego Basin, Portugal (Silva, 2001); western Medi-
terranean, Estepona Basin (NHMW collection), central
Mediterranean, Italy (Sacco, 1896a; Caprotti, 1970, 1976;
Cavallo & Repetto, 1992; Brunetti, 2014). Upper Plio-
cene-Pleistocene: Atlantic, northwestern France (Brébion,
1964). Lower Pleistocene: central Mediterranean, Italy
(Cerulli-Irelli, 1914). Present-day: Mediterranean (Pefas
etal., 1996).

Genus Monotygma G. B. Sowerby II, 1839

Type species — Monotygma striata Gray, 1847, by subse-
quent monotypy, present-day, Indo-West Pacific.

1839  Monotigma G. B. Sowerby I, p. 127.

1842 Monotygma G.B. Sowerby II, p. 305. Name at-
tributed by Sowerby to Gray. Incorrect subsequent
spelling in prevailing usage and considered to
be the correct original spelling under Art. 33.3.1
(ICZN, 1999).

1885  Actaeopyramis P. Fischer, p. 787. Type species (by
typification of replaced name): Monotygma striata
Gray, 1847, present-day, Indo-West Pacific. Un-
necessary substitute name for Monotygma G.B.
Sowerby II, 1839, considered by Fischer an incor-
rect original spelling of Monoptygma, and there-
fore junior homonym of Monoptygma Lea, 1833
[Nassariidae].

Monotygma ivolasi (Mayer-Eymar, 1900)
Plate 9, figs 1, 2
*1900  Sigaretus Ivolasi Mayer-Eymar in Ivolas & Pey-

rot, p. 152, pl. 2, fig. 34.

1915  Odontostomia (Noemia) Ivolasi Mayer — de Mor-
gan, p. 228, fig. 10.

1949 Kleinella (Leucotina) ivolasi Mayer, 1900 — Gli-
bert, p. 180, pl. 11, fig. 20.

1964  Kleinella (Acteopyramis) nov. sp. Brébion, 282,
pl. 7, fig. 7.

Material and dimensions — Maximum height 7.7 mm,
width 3.6 mm. NHMW 2015/0133/0523-0524 (2), LC (2),
FVD (1). Le Pigeon Blanc, Le Landreau, Nantes area,
Loire-Atlantique department, NW France.

Discussion — Monotygma ivolasi (Mayer-Eymar, 1900)
is characterised by its relatively tall slender shell for the
genus and elevated spire; the last whorl is inflated but
less so that in its congeners. The few specimens avail-
able from Le Pigeon Blanc show the shell becomes more
slender with ontogeny and there is some variability in the



140  Ceulemans, Van Dingenen & Landau. The lower Pliocene gastropods of Le Pigeon Blanc. Neogastropoda (Conoidea) and Heterobranchia

width of the cords, especially on the adapical potion of
the whorl below the suture. In some specimens the punc-
tate grooves separating the cords are almost as wide as
the cords.

Monotygma elata (von Koenen, 1882) from the lower-
middle Miocene North Sea Basin and Proto-Mediterra-
nean is squatter shelled, with a shorter spire and a more
inflated last whorl. Monotygma clavuliformis (Boettger,
1902) from the middle Miocene Paratethys of Romania is
also taller-spired and most similar to M. ivolasi but based
on the figured at hand differs in having more convex
spire whorls and a more inflated last whorl. Monotygma
merignacensis (Cossmann & Peyrot, 1917) from the early
Miocene Burdigalian of the Aquitaine Basin, France is
more slender than any of its European Neogene conge-
ners, with an almost cylindrical shell shape composed of
straight-sided whorls.

Glibert (1949, p. 181), suggested that Cossmann (1921, p.
274) might have made a lapsus when he erected the ge-
nus Faluniella Cossmann, 1921, type species Leucotina
falunica de Morgan, from the Loire Basin, as Glibert
could not find any reference to that species in de Mor-
gan’s works. Glibert suggested Cossmann might have
been referring to de Morgan’s Leucotina ivolas. How-
ever, a specimen of L. falunica is figured by Cossmann
(1921, pl. 4, figs 49, 50) illustrating quite a different spe-
cies. The confusion probably arose as the specimen is in
the ‘de Morgan collection’ at the (MNHN) but authorship
passes to Cossmann, 1921.

Distribution — Middle Miocene: Atlantic, Loire Basin,
France (Ivolas & Peyrot, 1900; de Morgan, 1915; Glibert,
1949). Lower Pliocene: Atlantic, NW France (Brébion,
1964).

Superorder Eupulmonata Morton, 1955
Order Ellobiidae Pfeiffer, 1854 (1822)
Superfamily Ellobioidea Pfeiffer, 1854 (1822)
Family Ellobiidae Pfeiffer, 1854 (1822)
Subfamily Ellobiinae Pfeiffer, 1854 (1822)
Genus Ellobium Réding, 1798

Type species — Bulla aurismidae Linnaeus, 1758, by sub-
sequent designation (Wenz, 1923), present-day, South-
East Asia.

1798  Ellobium Rdding, p. 105.

1799 Alexia (Auricula) Lamarck, p. 76. Type species
(by monotypy): Bulla aurismidae Linnaeus, 1758,
present-day, South-East Asia.

1810  Auriculus de Montfort, p. 310. Unjustified emen-
dation of Auricula Lamarck, 1799.

1840  Geovula Swainson, p. 208, 209, 334. Type species
(by monotypy): Ellobium midae Roding, 1798
[=Bulla aurismidae Linnaeus, 1758], present-day,
South-East Asia. Junior objective synonym of El-
lobium, with the same type species.

1868  Autonoe Guppy, p. 244. Type species (by mono-
typy): Autonoe riparia Guppy, 1868, present-day,

Trinidad. Junior homonym of Autonoe Leach,
1852 [Bivalvia].

1898  Auricula (Auricella) Mollendorff, p. 160. Type
species (by original designation): Auricula auri-
cella Férussac, 1821, present-day, Western Aus-
tralia. Junior homonym of Auricella Jurine, 1817.

1898  Auriculina Kobelt, p. 77. Type species (by origi-
nal designation): Auricula gangetica L. Pfeiffer,
1855, present-day, India. Junior homonym of Au-
riculina Grateloup, 1838 [Ringiculidae] and Auri-
culina Gray, 1847 [Pyramidellidae]

1928  Auriculoides Strand, p. 64. Type species (by typi-
fication of replaced name): Auricula gangetica L.
Pfeiffer, 1855, present-day, India. Nom. nov. pro
Auriculina Kobelt, 1898, non Grateloup, 1838
[Ringiculidae], non Gray, 1847b [Pyramidellidae],
non Moquin-Tandon, 1856 [Carychiidae].

1947  Autonoella Wenz, p. 36. Type species (by typifi-
cation of replaced name): Autonoe riparia Guppy,
1868, present-day, Trinidad. Nom. nov. pro Auto-
noe Guppy, 1868, non Leach, 1852 [Bivalvia].

Ellobium pyramidale (J. de C. Sowerby, 1822)
Plate 9, figs 3-5

*1822  Auricula pyramidalis J. de C. Sowerby, p. 109, pl.

379, fig. 12.

1845 Auricula pyramidalis J. Sow. — Nyst, p. 473, pl.
39, fig. 12.

1848  Conovulus pyramidalis J. Sow. —S.V. Wood, p. 11,
pl. 1, fig. 13.

1878  Conovulus pyramidalis J. Sow. — Nyst, pl. 7, fig.
17.

1882 Conovulus pyramidalis J. Sow. — Nyst, p. 125.

1923 Melampus pyramidalis (J. Sowerby) — Harmer, p.
785, pl. 62, figs 19, 20.

1923 Melampus pyramidalis var. conica Harmer, p.
787, pl. 62, fig. 22.

1923 Melampus pyramidalis var. striata Harmer, p. 787,
pl. 62, fig. 21.

1964  Laemodonta (Proplecotrema) pyramidalis Sower-
by, 1822 — Brébion, p. 667, pl. 15, fig. 41.

1964  Laemodonta (Proplecotrema) pyramidalis var.
striata Harmer, 1923 — Brébion, p. 669, pl. 15, fig.
42.

1964  Ellobium pyramidale (J. Sowerby, 1824 [sic]) —

van Regteren Altena et al., p. 8, pl. 21, fig. 213.

Ellobium pyramidale (J. de C. Sowerby, 1822) —

Marquet, p. 117, pl. 11, fig. 10.

Ellobium pyramidale (J. de C. Sowerby, 1822) —

Marquet, p. 225, fig. 196.

1997b

1998b

Material and dimensions — Maximum height 15.5
mm, width 8.8 mm. NHMW 2015/0133/0483-0484 (2),
NHMW 2015/0133/0485 (10), LC (15), FVD (9). Le Pi-
geon Blanc, Le Landreau, Nantes area, Loire-Atlantique
department, NW France.

Discussion — Ellobium pyramidale (J. de C. Sowerby,



1823) is a well-known species from the Pliocene North
Sea Basin, characterised by its medium sized (15-22 mm
height) globular shell, teleoconch composed of about
eight smooth whorls, except for a well developed sub-
sutural cord; spire whorls flat-sided, last whorl inflated,
its elongated ovate aperture with two narrow columellar
teeth and a narrow, deep umbilicus.

Harmer (1923, p. 787) described Laemodonta (Propleco-
trema) pyramidalis var. striata from the lower Pleistocene
of St. Erth, Cornwall, said to differ from the type in be-
ing smaller shelled (14-15 mm height) and having spiral
sculpture. Harmer (1923) noted a couple of unconfirmed
reports of the striated form in the English North Sea Ba-
sin Coralline Crag. We are not aware of any reports of the
striated form in the Belgian or Dutch Pliocene.

The shells from Le Pigeon Blanc are similar in size to
those from St. Erth and most show signs of spiral sculp-
ture consisting of a stronger subsutural band and narrow,
flattened cords below, separated by narrow grooves (PL
9, fig. 4). However, some specimens only have a subsu-
tural cord developed (PL. 9, fig. 3), and are identical to the
usual North Sea Basin form of E. pyramidale. One speci-
men has an unusually tall spire and does not seem to have
the subsutural cord developed (Pl. 9, fig. 5). The outer
lip remains unthickened; therefore this shell might repre-
sent an aberrant or subadult form. Brébion (1964, p. 667)
recorded typical E. pyramidale from the upper Pliocene
to Pleistocene Assemblage IV locality of Gourbesville
and the form striata from the older lower Pliocene As-
semblage III locality of Le Pigeon Blanc and a possible
record from La Dixmérie. As the two forms overlap both
stratigraphically and geographically, we consider them to
represent a single species.

Distribution — Lower Pliocene: North Sea Basin, Red
Crag, England (Harmer, 1923); Atlantic, northwestern
France (Brébion, 1964). Upper Pliocene: North Sea Ba-
sin, Red Crag, England (S.V. Wood, 1848; Harmer, 1923),
Oorderen Sands, Belgium (Marquet, 1997b, 1998b).
Pliocene (indeterminate): North Sea Basin, Netherlands
(van Regteren Altena et al., 1964). Upper Pliocene-Pleis-
tocene: Atlantic, northwestern France (Brébion, 1964).
Lower Pleistocene: Atlantic, St Erth, England (Harmer,
1923).

Discussion

In this paper we record 59 species of Conoidea and Het-
erobranchia, of which two are left in open nomenclature,
representing 41 genera. Fourteen species are described as
new: Asthenotoma lanceolata nov. sp., Aphanitoma mar-
queti nov. sp., Clathurella pierreaimei nov. sp., Clava-
tula helwerdae nov. sp., Haedropleura fratemcontii nov.
sp., Bela falbalae nov. sp., Raphitoma georgesi nov. sp.,
Raphitoma landreauensis nov. sp., Raphitoma palumbi-
na nov. sp., Raphitoma turtaudierei nov. sp., Raphitoma
vercingetorixi nov. sp., Raphitoma pseudoconcinna nov.
sp., Adelphotectonica bieleri nov. sp. and Ondina asterixi
nov. sp. Over one-third (25) of the species (42%) occur
exclusively in northwestern French Assemblage I-111 de-
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posits and are therefore restricted stratigraphically and
geographically.

Stratigraphically (see Text-fig. 1), 14 (23%) of the spe-
cies found at Le Pigeon Blanc are found in the middle
Miocene Langhian of the Loire Basin (see Glibert, 1949,
1952), 23 (39%) are also present in the Assemblage I (sen-
su Van Dingenen ef al., 2015) of northwestern France, 25
(42%) are also recorded in the Miocene to present-day
Mediterranean, 20 (34%) are shared with the North Sea
Basin and 9 (15%) with the Atlantic coasts of the British
Isles.

As with previous parts of this series (Ceulemans et al.,
2016; Van Dingenen et al., 2016, 2017), an important
number of genera such as Asthenotoma, Genota, Clavat-
ula, Fusiturris, Crassispira, Pleurotomoides and Terebra
are present in European and West African waters but with
a more southern distribution, again suggesting that aver-
age Sea Surface Temperatures were higher than they are
at these latitudes today, at least as warm as those found
off the southern Portuguese coasts at present time. A full
synthesis of the Assemblage III fauna, including palaeo-
biogeography, will be presented in a separate paper.
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Text-figure 1. Geography, stratigraphy and distribution of species found in the Pliocene of Le Pigeon Blanc. For geographic distri-
bution 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).
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Plate 1
Asthenotoma lanceolata nov. sp., holotype NHMW 2015/0133/0557, height 20.7 mm, width 5.6 mm.
Asthenotoma lanceolata nov. sp., paratype 1 NHMW 2015/0133/0558, height 20.8 mm, width 6.3 mm.
Asthenotoma ornata (Defrance, 1826), NHMW 2015/0133/0400, height 15.2 mm, width 5.1 mm.
Asthenotoma ornata (Defrance, 1826), NHMW 2015/0133/0401, height 15.4 mm, width 5.2 mm.
Asthenotoma ornata (Defrance, 1826), NHMW 2015/0133/0402, detail of protoconch (SEM image).
Aphanitoma marqueti nov. sp., paratype 1, NHMW 2015/0133/0556, height 10.8 mm, width 3.6 mm.
Aphanitoma marqueti nov. sp., paratype 2 NHMW 2015/0133/0430, height 11.7 mm, width 4.1 mm.
Genota maximei nov. nom., NHMW 2015/0133/0427, height 38.6 mm, width 10.4 mm.
Genota maximei nov. nom., NHMW 2015/0133/0428, height 24.2 mm, width 7.1 mm, detail of protoconch (juvenile).
. Clavatula helwerdae nov. sp., holotype NHMW 2015/0133/0431, height 57.3 mm, width 19.9 mm.
. Clavatula helwerdae nov. sp., paratype | NHMW 2015/0133/0432, height 44.9 mm, width 16.0 mm.
. Clavatula helwerdae nov. sp., paratype 2 NHMW 2015/0133/0433, height 26.0 mm, width 10.9 mm.
. Fusiturris strigosa (Millet, 1865), NHMW 2015/0133/0435, height 23.5 mm, width 6.2 mm.
. Fusiturris strigosa (Millet, 1865), NHMW 2015/0133/0437, height 21.3 mm, width 6.0 mm, detail of protoconch.
. Fusiturris strigosa (Millet, 1865), NHMW 2015/0133/0436, height 22.9 mm, width 6.3 mm.
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All: Le Landreau, Le Pigeon Blanc, Loire-Atlantique department, France (Zanclean, lower Pliocene).
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Crassopleura clavulina brugnonei (Dollfus, 1907), NHMW 2015/0133/0439, height 9.9 mm, width 3.2 mm.

Crassopleura clavulina brugnonei (Dollfus, 1907), NHMW 2015/0133/0440, height 8.8 mm, width 2.9 mm.

Crassopleura clavulina brugnonei (Dollfus, 1907), NHMW 2015/0133/0441, height 8.2 mm, width 2.9 mm.

Crassopleura clavulina brugnonei (Dollfus, 1907), NHMW 2015/0133/0442, height 8.3 mm, width 2.9 mm, detail of protoconch
(SEM image).

Haedropleura fratemcontii nov. sp., holotype NHMW 2015/0133/0546, height 9.0 mm, width 3.7 mm. 5d, detail of protoconch.
Haedropleura fratemcontii nov. sp., paratype 2 NHMW 2015/0133/0559, height 13.9 mm, width 5.4 mm.

Haedropleura secalina (Philippi, 1844), NHMW 2015/0133/0542, height 10.0 mm, width 3.5 mm.

Haedropleura septangularis (Montagu, 1803), NHMW 2015/0133/0560, height 9.3 mm, width 3.5 mm. 8d, detail of protoconch.
Haedropleura septangularis (Montagu, 1803), NHMW 2015/0133/0544, height 10.6 mm, width 3.9 mm.

10. Bela falbalae nov. sp., paratype 2 NHMW 2015/0133/0444, height 5.9 mm, width 2.0 mm.

11. Bela falbalae nov. sp., paratype 3 NHMW 2015/0133/0445, height 5.7 mm, width 1.8 mm.

12. Bela falbalae nov. sp., holotype MNHN.F.A66715, height 5.7 mm, width 2.0 mm. 12 ¢, detail of protoconch (SEM image).
13. Bela trinacria Mariottini & Smriglio, 2009, NHMW 2015/0133/0447, height 9.4 mm, width 4.5 mm.

All: Le Landreau, Le Pigeon Blanc, Loire-Atlantique department, France (Zanclean, lower Pliocene).
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Bela trinacria Mariottini & Smriglio, 2009, NHMW 2015/0133/0448, height 11.4 mm, width 4.8 mm.

Mangelia attenuata (Montagu, 1803), NHMW 2015/0133/0450, height 7.8 mm, width 2.6 mm. 10d, detail of protoconch.
Pyrgocythara rugosissima (Seguenza, 1875), NHMW 2015/0133/0454, height 6.7 mm, width 2.7 mm. 1d, detail of protoconch.
Mitromorpha (Mitrolumna) panaulax Cossmann, 1901, NHMW 2015/0133/0452, height 8.2 mm, width 3.7 mm. 2d-e, detail of
protoconch.

Crassispira pseudobeliscus (Fischer & Tournouér, 1873), NHMW 2015/0133/0455, height 25.6 mm, width 8.3 mm.

Crassispira pseudobeliscus (Fischer & Tournouér, 1873), NHMW 2015/0133/0457, height 26.8 mm, width 8.8 mm.

Crassispira pseudobeliscus (Fischer & Tournouér, 1873), NHMW 2015/0133/0458, height 26.8 mm, width 8.3 mm.

Crassispira pseudobeliscus (Fischer & Tournouer, 1873), NHMW 2015/0133/0459, height 27.9 mm, width 9.4 mm.

Crassispira pseudobeliscus (Fischer & Tournouer, 1873), NHMW 2015/0133/0555, detail of protoconch (juvenile).

10. Clathromangelia fenestrata (Millet, 1865), NHMW 2015/0133/0553, height 6.3 mm, width 2.9 mm.
11. Clathromangelia fenestrata (Millet, 1865), NHMW 2015/0133/0527, height 4.4 mm, width 2.2 mm.
12. Clathromangelia fenestrata (Millet, 1865), NHMW 2015/0133/0554, detail of protoconch (juvenile, SEM image).

All: Le Landreau, Le Pigeon Blanc, Loire-Atlantique department, France (Zanclean, lower Pliocene).
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Raphitoma bertrandiana (Millet, 1865), NHMW 2015/0133/0460, height 13.2 mm, width 5.8 mm.

Raphitoma bertrandiana (Millet, 1865), NHMW 2015/0133/0461, height 12.6 mm, width 5.1 mm.

Raphitoma georgesi nov. sp., holotype NHMW 2015/0133/0530, height 6.3 mm, width 2.7 mm.

Raphitoma georgesi nov. sp., paratype 1 NHMW 2015/0133/0531, height 6.2 mm, width 2.5 mm.

Raphitoma georgesi nov. sp., paratype 3 NHMW 2015/0133/0533, juvenile. 5a, b, detail of protoconch. 5c, detail of teleoconch

microsculpture (SEM image).

Raphitoma landreauensis nov. sp., holotype NHMW 2015/0133/0574, height 5.0 mm, width 2.2 mm. 6 e, f, detail of protoconch

(figs 6d-f SEM images).

7. Raphitoma landreauensis nov. sp., paratype 1 NHMW 2015/0133/0575, height 5.0 mm, width 2.4 mm. 7e, detail of protoconch
(figs 7d, ¢ SEM images).

8. Raphitoma palumbina nov. sp., holotype NHMW 2015/0133/0535, height 5.2 mm, width 2.5 mm. 8d, detail of protoconch (SEM
image).

9. Raphitoma palumbina nov. sp., paratype 1 NHMW 2015/0133/0536, height 5.1 mm, width 2.6 mm.

SARF i

o

All: Le Landreau, Le Pigeon Blanc, Loire-Atlantique department, France (Zanclean, lower Pliocene).
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Raphitoma pseudohystrix (Sykes, 1906), NHMW 2015/0133/0462, height 11.0 mm, width 3.8 mm.

Raphitoma pseudohystrix (Sykes, 1906), NHMW 2015/0133/0463, detail of protoconch (SEM image).

Raphitoma pseudohystrix (Sykes, 1906), NHMW 2015/0133/0570, height 9.5 mm, width 3.5 mm.

Raphitoma turtaudierei nov. sp., holotype NHMW 2015/0133/0571, height 7.1 mm, width 3.6 mm.

Raphitoma vercingetorixi nov. sp., holotype NHMW 2015/0133/0538, height 8.4 mm, width 3.4 mm. 5d, detail of protoconch.
Raphitoma vercingetorixi nov. sp., paratype 1 NHMW 2015/0133/0537, height 7.6 mm, width 3.3 mm.

Raphitoma pseudoconcinna nov. sp., holotype NHMW 2015/0133/0566, height 9.4 mm, width 3.9 mm.

N s W

All: Le Landreau, Le Pigeon Blanc, Loire-Atlantique department, France (Zanclean, lower Pliocene).
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Pleurotomoides hordeaceus (Millet, 1827), NHMW 2015/0133/0528, height 12.2 mm, width 5.2 mm.

Pleurotomoides hordeaceus (Millet, 1827), NHMW 2015/0133/0562, height 12.7 mm, width 5.6 mm; 2d, detail of protoconch.
Clathurella pierreaimei nov. sp., holotype NHMW 2015/0133/0572, height 7.5 mm, width 3.8 mm.

Clathurella pierreaimei nov. sp., paratype 1| NHMW 2015/0133/0572, height 7.5 mm, width 3.8 mm.

Terebra exilis Bell, 1871, NHMW 2015/0133/0493, height 15.5 mm, width 4.5 mm.

Terebra exilis Bell, 1871, NHMW 2015/0133/0494, height 15.4 mm, width 4.1 mm.

Terebra exilis Bell, 1871, NHMW 2015/0133/0495, height 20.5 mm, width 5.2 mm.

Terebra exilis Bell, 1871, NHMW 2015/0133/0496, height 17.1 mm, width 4.0 mm.

Terebra exilis Bell, 1871, NHMW 2015/0133/0497, height 14.1 mm, width 3.5 mm. 9c, detail of protoconch.

10. Adelphotectonica bieleri nov. sp., holotype NHMW 2015/0133/0423, height 11.7 mm, diameter 18.1 mm.

1

1. Adelphotectonica bieleri nov. sp. FVD coll., height 12.1 mm, diameter 16.9 mm.

12. Heliacus (Torinista) miser (Dujardin, 1837), NHMW 2015/0133/0548, height 3.9 mm, diameter 8.5 mm.

All: Le Landreau, Le Pigeon Blanc, Loire-Atlantique department, France (Zanclean, lower Pliocene).
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‘Acteon’ semistriatus (Férrusac, 1822), NHMW 2015/0133/0468, height 10.6 mm, width 4.9 mm.

Rictaxis tornatus (Millet, 1854), NHMW 2015/0133/0470, height 10.6 mm, width 4.9 mm.

Ringicula buccinea (Brocchi, 1814), NHMW 2015/0133/0471, height 7.2 mm, width 4.3 mm.

Ringicula ventricosa (J. Sowerby, 1824), NHMW 2015/0133/0473, height 5.2 mm, width 3.2 mm.

Ringicula ventricosa (J. Sowerby, 1824), NHMW 2015/0133/0474, height 5.0 mm, width 3.1 mm (SEM image).
Ringicula ventricosa (J. Sowerby, 1824), NHMW 2015/0133/0475, height 5.0 mm, width 3.1 mm.

Acteocina lajonkaireana (de Basterot, 1825), NHMW 2015/0133/0477, height 2.4 mm, width 1.0 mm (SEM image).
Retusa truncatula (Bruguicre, 1792), NHMW 2015/0133/0486 (1), height 3.0 mm, width 1.3 mm.

Retusa obtusa (Montagu, 1803) NHMW 2015/0133/0579, height 3.0 mm, width 1.5 mm (SEM image).

10. Volvulella acuminata (Bruguiére, 1792), NHMW 2015/0133/0479, height 3.7 mm, width 1.5 mm (SEM image).
11. Cylichna cylindracea (Pennant, 1777), NHMW 2015/0133/0425, height 12.3 mm, width 4.2 mm.

12. Haminoea hydatis (Linnaeus, 1758), NHMW 2015/0133/0425, height 8.5 mm, width 5.8 mm.

13. Scaphander lignarius (Linnaeus, 1758), NHMW 2015/0133/0481, height 14.2 mm, width 7.6 mm.

14. Megastomia conoidea (Brocchi, 1814), NHMW 2015/0133/0511, height 5.7 mm, width 2.4 mm.

15. Megastomia conoidea (Brocchi, 1814), NHMW 2015/0133/0512, height 3.4 mm, width 1.3 mm.

16. Megastomia conoidea (Brocchi, 1814), NHMW 2015/0133/0513, height 3.1 mm, width 1.2 mm (SEM image).
17. Megastomia conoidea (Brocchi, 1814), NHMW 2015/0133/0514, height 3.0 mm, width 1.3 mm (SEM image).
18. Ondina asterixi nov. sp., holotype NHMW 2015/0133/0516, height 4.0 mm, width 1.5 mm.

O XNk W=

All: Le Landreau, Le Pigeon Blanc, Loire-Atlantique department, France (Zanclean, lower Pliocene).
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1. Euparthenia elegans (Dollfus & Dautzenberg, 1886), NHMW 2015/0133/0499, height 13.0 mm, width 3.7 mm.

2. Euparthenia elegans (Dollfus & Dautzenberg, 1886), NHMW 2015/0133/0500, height 12.1 mm, width 3.5 mm.

3. Parthenina decussata (Montagu, 1803), NHMW 2015/0133/0519, height 3.2 mm, width 1.0 mm. 3 ¢, d SEM images.
4. Parthenina indistincta (Montagu, 1808), NHMW 2015/0133/05212015/0133/0521, height 2.3 mm, width 1.1 mm.

5. Parthenina sp., NHMW 2015/0133/0489, height 2.0 mm, width 0.8 mm (SEM image).

6. Pyrgulina stefanisi (Jeffreys, 1869), NHMW 2015/0133/0490, height 4.3 mm, width 2.0 mm.

7. Tragula fenestrata (Jeffreys, 1848), NHMW 2015/0133/0486, height 2.5 mm, width 1.2 mm (SEM image).

8. Syrnola cf. turoniensis (Glibert, 1949), NHMW 2015/0133/0525, height 6.6 mm, width 2.0 mm.

9. Chemnitzia lactea (Linnaeus, 1758), NHMW 2015/0133/0504, height 12.0 mm, width 2.9 mm.

. Chemnitzia lactea (Linnaeus, 1758), NHMW 2015/0133/0505, height 10.3 mm, width 2.6 mm.

. Chemnitzia lactea (Linnaeus, 1758), NHMW 2015/0133/0506, detail of protoconch (SEM image).
. Pyrgiscus rufus (Philippi, 1836), NHMW 2015/0133/0501, height 6.2 mm, width 1.8 mm.

. Pyrgiscus rufus (Philippi, 1836), NHMW 2015/0133/0502, height 5.7 mm, width 1.5 mm.

. Pyrgiscus rufus (Philippi, 1836), NHMW 2015/0133/0576, height 5.5 mm, width 1.2 mm.

. Pyrgiscus sp. NHMW 2015/0133/0508, height 9.8 mm, width 1.2 mm. 15b, detail of protoconch.
. Pyrgiscus sp. NHMW 2015/0133/0509, height 3.9 mm, width 1.1 mm.

. Eulimella acicula (Philippi, 1836), NHMW 2015/0133/0578, height 5.5 mm, width 1.2 mm.

. Eulimella scillae (Scacchi, 1835), NHMW 2015/0133/0577, height 3.8 mm, width 1.2 mm.

. Clathrella clathrata (Philippi 1844), NHMW 2015/0133/0465, height 7.8 mm, width 5.1 mm.

. Clathrella clathrata (Philippi 1844), NHMW 2015/0133/0466, height 9.4 mm, width 9.0 mm.
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All: Le Landreau, Le Pigeon Blanc, Loire-Atlantique department, France (Zanclean, lower Pliocene).
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Monotygma ivolasi (Mayer-Eymar, 1900), NHMW 2015/0133/0523, height 7.7 mm, width 3.6 mm.
Monotygma ivolasi (Mayer-Eymar, 1900), NHMW 2015/0133/0524, height 6.5 mm, diameter 3.3 mm.
Ellobium pyramidale (J. de C. Sowerby, 1822), NHMW 2015/0133/0483, height 15.5 mm, width 8.8 mm.
Ellobium pyramidale (J. de C. Sowerby, 1822), NHMW 2015/0133/0484, height 13.3 mm, width 7.5 mm.
Ellobium pyramidale (J. de C. Sowerby, 1822), NHMW 2015/0133/0422, height 11.6 mm, width 7.0 mm.
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All: Le Landreau, Le Pigeon Blanc, Loire-Atlantique department, France (Zanclean, lower Pliocene).



