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The Pliocene Gastropoda (Mollusca) of Estepona, southern
Spain. Part 18: Mangeliidae (Gastropoda, Conoidea)
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In this paper we review the Mangeliidae of the Lower Piacenzian, Upper Pliocene of Estepona, southern Spain. Forty species are
recorded representing 14 genera, of which six species are described as new: Agathotoma estherae nov. sp., Bela obesoiberica nov. sp.,
Bela olivoidea nov. sp., Mangelia pseudoceddaensis nov. sp., Sorgenfreispira planicostata nov. sp., and Vexiguraleus iberoangulatus
nov. sp.

Drillia hypoglypta Fontannes, 1880 and Belidaphne brunettii Della Bella, Naldi & Scarponi, 2015 are considered subjective junior
synonyms of Raphitoma semicostata Bellardi, 1847.

The assemblages show a moderately high level of endemism (25%). Both shallow and deeper-water taxa are represented. The
fauna is similar to that found in the tropical Mediterranean Pliocene of Italy (MPPMU1); we note the first record for the European
Neogene of the genus Bactrocythara Woodring, 1928, which today occurs only further South along the tropical coasts of West

Africa.

KEy worbpS: southern Spain, Upper Pliocene, Gastropoda, Mangeliidae, Conoidea, new species

Introduction

In this paper we continue to revise the gastropods found in
the Pliocene assemblage of Estepona in south-western Spain
(see Landau & Micali, 2021, p. 160 for summary of papers
related to this series). Previous parts relating to families in
Conoidea are: Clavatulidae (Landau & Harzhauser, 2022a);
Borsoniidae, Clathurellidae, Mitromorphidae, Pseudome-
latomidae (Landau & Harzhauser, 2022b); Raphitomidae
(Landau et al., 2022), and Borsoniidae (part), Drilliidae,
Fusiturridae, Horaiclavidae, Pseudomelatomidae (part),
and Turridae (Landau & Harzhauser, 2023).

In this part we review the Mangeliidae. This work re-
vises the monograph on the Turridae from Estepona by
Vera-Peldez (2002). The limitations of that work were
discussed by Landau & Harzhauser (2022b, p. 103), and
will not be repeated here.

Age of the deposits

The Estepona assemblages are dated as earliest

Piacenzian, early Late Pliocene, an age corroborated
by the assemblage of Euthecosomata (A.W. Janssen,
2004). They form part of the Mediterranean ecostrati-
graphic unit MPPMUTI of Raffi & Monegatti (1993) and
Monegatti & Raffi (2001), which includes the Zanclean
and lowest Piacenzian (see Landau ef al., 2011, text-fig.
9). For further discussion, see Landau & Micali (2021,
p. 160).

Material and methods

The material described herein was collected from sev-
eral localities around Estepona by the senior author (BL;
1997-2020) and by Henk Mulder between 2008-2021, to
whom we are extremely grateful for his tireless efforts
and generosity in making his collection available to us.
For a map of localities see Landau et al. (2003, p. 4, text-
fig. 1). The material is housed in the Natural History Mu-
seum Vienna (NHMW).

For further discussion on methodology see Landau &
Harzhauser (2022a, 2022b).
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Abbreviations:

CO: Velerin conglomerates; PA: Rio del Padron; VC: Ve-

lerin carretera; VA: Velerin Antena; PQ: Parque Antena;

EL: El Lobillo; see Landau et al. (2003, p. 4, text-fig. 1).

NHMW Natural History Museum Vienna (Austria)

MMPE Museo Municipal de Paleontologia de Estepona
(Malaga).

Protoconch measurements:

dp = diameter protoconch, hp = height protoconch,
dp/hp = diameter/height protoconch, dV1 = diameter
first protoconch whorl, dn = diameter nucleus.

Systematic palacontology
Family Mangeliidae P. Fischer, 1883b

For mangeliids the shells are categorised as small (<10
mm), medium (10-25 mm) large (>25-40 mm), very large
(>40 mm); breadth is described as very broad (SL/MD
<2.0), broad (SL/MD 2.0-2.5), moderately broad, (SL/
MD = >2.5-2.7), moderately slender (SL/MD = >2.7-3.3),
slender (SL/MD >3.3). SL = shell length, MD = shell width.

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 Illiger, 1807 [Coleopteral].

Agathotoma angusta (Bellardi, 1847)
Plate 1, figs 1-4

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

men nudum).

Raphitoma angusta Jan (Pleurotoma) Bellardi, p.

103, pl. 4, fig. 25.

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

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

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

1907  Pleurotoma (Mangelia) angusta Jan. — Simroth,
pl. 62, fig. 27.

1910  Mangilia (Agathotoma) angusta Jan — Cerulli-
Irelli, p. 56 [248], pl. 5 [36], figs 20, 21.

1914 Mangilia (Agathotoma) angusta Jan — Cipolla, p.
148 [44], pl. 13 [2], fig. 19.

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

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

*1847

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.

1976  Agathotoma angusta (Jan) — Pavia, p. 113, pl. §,
fig. 21.

1992 Mangelia angusta (Jan, 1842) — Cavallo & Repet-
to, p. 142, fig. 385.

1996  Agathotoma angusta (Jan in Sismonda, 1842) —
Vera-Peléez, p. 495, text-fig. 39, pl. 35, figs 11, 12.

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 L, J.

2010  Agathotoma angusta (Jan, 1842) — Sosso &
Dell’ Angelo, p. 47, unnumbered fig. p. 63, top row
centre.

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.

2018  Agathotoma angusta (Bellardi, 1847) — Ceule-
mans et al., p. 99.

2018  Agathotoma angusta (Bellardi, 1847) — Brunetti &
Cresti, p. 94, fig. 379.

2019  Agathotoma angusta (Bellardi, 1847) — Céardenas
etal.,p. 213, fig. 8a.

Material and dimensions — Maximum height 8.4 mm,
width 2.8 mm. CO: NHMW 2020/0171/0231 (2): VC:
NHMW 2020/0171/0232-0235 (3), NHMW 2020/0171/
0236 (5).

Description — Shell small, turriculate fusiform; spire
angle about 25°. Protoconch conical, multispiral, com-
posed of 4.2 strongly convex whorls with a small nu-
cleus, apical angle 55° (dp = 910 um, hp = 670 um, dp/hp
=1.36, dn =150 um, dV1 =220 um). Last whorl bearing
axial riblets. Junction with teleoconch sharply delimited
by sinusigera. Teleoconch of four weakly shouldered,
convex whorls, separated by impressed, weakly undu-
lating suture. Axial sculpture of narrow, opisthocline,
slightly sinuous, sharp ribs, 10-15 on penultimate whorl,
about half width of their interspaces; ribs narrower and
lamellar over subsutural ramp. Spiral sculpture visible
without magnification of one or two subobsolete cords
on subsutural ramp and cords over siphonal fasciole; un-
der SEM magnification surface covered in fine irregular
cordlets, surface covered with very fine micropustules of
varying density (PL. 1, fig. 4c). Last whorl 57-61% of total
height, with narrow, poorly delimited subsutural ramp,
roundly angled at high-placed shoulder, weakly convex
below, moderately constricted at base. Aperture 36-40%
of total height, narrow, subrectangular; outer lip strong-
ly thickened by labial varix, smooth within; anal sinus
deep, narrow U-shaped deeply incising and distorting
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Plate 1. Agathotoma angusta (Bellardi, 1847); 1. NHMW 2020/0171/0232, height 7.2 mm, width 2.5 mm; 2. NHMW 2020/0171/0233,
height 7.0 mm, width 2.4 mm; 3. NHMW 2020/0171/0234, height 7.4 mm, width 2.6 mm (digital images); 4. NHMW
2020/0171/0235, 4a-b, detail of protoconch, 4c, detail of teleoconch sculpture (SEM image). Velerin carretera, Velerin, Estepona,
Lower Piacenzian, Upper Pliocene.

adapical portion of outer lip, well developed stromboid
notch abapically; siphonal canal short, recurved, notched
at tip. Columella straight, smooth. Columellar and pari-
etal callus sharply delimited, weakly thickened, forming
narrow callus rim.

Discussion —Agathotoma Cossmann, 1899 species differ
from Mangelia Risso, 1826 in having a much heavier la-
bial varix, a much deeper anal sinus, a well developed
stromboid notch abapically on the outer lip, and a shorter
siphonal canal. Agathotoma angusta (Bellardi, 1847) is
a characteristic species that cannot be confused with
other mangeliids. Apart from the generic characters, A.
angusta has 10-15 sharp, narrow axial ribs that are el-
evated and lamellar at the suture, fine spiral sculpture;
spiral cords are only developed over the siphonal fas-
ciole. 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,
similar to that of the Estepona specimens. Vera-Pelaez’s
description of “...Protoconcha paucispiral conica, de 2%,
vueltas, lisas y convexas...[...Conical paucispiral proto-
conch of 2% smooth convex whorls...]” (2002, p. 206) is
incorrect.

There is little to add to the discussion by Scarponi &
Della Bella (2010, p. 82) on this very characteristic little
turrid. Raphitoma angusta Jan in Sismonda, 1842 is a no-
men nudum (Tucker, 2004).

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).

Scarponi & Della Bella (2010, p. 82) noted that in the
Italian assemblages it occurred in circalittoral and upper
bathyal assemblages. In Estepona we make the same ob-
servation as it occurs in the shallow and deeper water de-
posits, although never abundant. Agathotoma angusta is
aremarkably long-lived and widely distributed mangeliid
that did not, however, survive cooling SSTs (Sea Surface
Temperature) at the end of the Early 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 Ba-
sin (BL unpublished data; NHMW coll.), Seville, south-
western Spain (Cardenas et al., 2019); Proto-Mediterrane-
an (Tortonian), Italy (Montanaro, 1937). Lower Pliocene:
Atlantic, NW France (Glibert, 1960); western Mediterra-
nean, NE Spain (Gili & Martinell, 1994); central Medi-
terranean, Italy (Bellardi, 1877; Pavia, 1976; Chirli, 1997,
Scarponi & Della Bella, 2010; Sosso & Dell’Angelo, 2010;
Brunetti & Cresti, 2018). Upper Pliocene: western Medi-
terranean, Estepona Basin, Spain (Vera-Pelaez, 1996,
2002); central Mediterranean, Italy (Bellardi, 1847; Ci-
polla, 1914; Malatesta, 1974; Cavallo & Repetto, 1992;
Scarponi & Della Bella, 2010). Lower Pleistocene: central
Mediterranean, Italy (Cerulli-Irelli, 1910).
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Agathotoma estherae nov. sp.
Plate 2, figs 1-3.

ZooBank registration — https://zoobank.org/Nomencla-
tural Acts/9e8e8873-461d-4742-80ab-7efd6889¢71d

Type material —Holotype NHMW 2020/0171/0564, height
4.1 mm, width 1.7 mm; paratype 1 NHMW 2020/0171/
0619, height 3.2 mm, width 1.4 mm; paratype 2 NHMW
2020/0171/0620, height 2.4 mm, width 1.1 mm.

Other material — Known from type series only.
Type locality — El Lobillo, Estepona, Spain.
Type stratum — Lower Piacenzian, Upper Pliocene.

Etymology — Named after Esther Matias, goddaughter of
the first author. Agathotoma gender feminine.

Diagnosis — Agathotoma species of small size, proto-
conch of three whorls, last bearing axial riblets, teleo-
conch of four whorls with coronate suture, 7-8 rounded
axial ribs and spiral sculpture of wide-spaced primaries
and crowded secondary threads in the interspaces.

Description — Shell small, turriculate fusiform; spire an-
gle 39-42°. Protoconch conical, multispiral, composed of
three convex whorls with a small nucleus, last whorl bear-
ing arcuate axial riblets, apical angle 60° (dp = 490 um,
hp = 514 um, dp/hp = 0.95, dn =90 um, dV1 = 190 um).
Junction with teleoconch sharply delimited by sinusigera.
Teleoconch of 3.5 weakly convex, strongly shouldered

whorls, the shoulder placed high at suture, separated by
narrowly impressed, strongly undulating suture. Axial
sculpture of relatively broad, slightly opisthocline and
sinuous, rounded ribs, 7-8 on penultimate whorl, roughly
equal in width to their interspaces; adapical end of ribs
coronating suture. Spiral sculpture above the aperture of
three equidistant narrow primary cords, interspaces filled
by crowded secondary threads. Last whorl 66-67% of to-
tal height, shoulder placed at suture, weakly convex be-
low, weakly constricted at base; siphonal fasciole short.
Aperture 39-42% of total height, narrow, subrectangular;
outer lip strongly thickened by labial varix, smooth with-
in; anal sinus deep, narrow U-shaped deeply incising and
distorting adapical portion of outer lip, moderately devel-
oped stromboid notch adapically; siphonal canal short,
slightly recurved, unnotched. Columella straight, smooth.
Columellar and parietal callus sharply delimited, weakly
thickened, forming very narrow callus rim.

Discussion — Agathotoma estherae nov. sp. clearly dif-
fers from 4. angusta (Bellardi, 1847) in its smaller size,
smaller protoconch with a whorl less, shoulder placed at
the suture giving the whorl a scalate profile, stronger ribs
and spiral sculpture of primary and secondary ribs. It is
more closely similar in profile to 4. pherousae (Glibert,
1960) from the Atlantic Middle and Upper Miocene of
NW France (see Landau et al., 2020, p. 23, pl. 19, figs 1-3)
with which it shares a protoconch of about three whorls,
the shoulder placed at the suture, broad ribs, and spirals of
primary and secondary strength, but differs in its smaller
size (maximum height 4.1 mm vs. 6.3 for 4. pherousae),
and having fewer axial ribs (7-8 vs. 9-10). They are, nev-
ertheless, closely related species. Agathotoma pseudola-

Plate 2. Agathotoma estherae nov. sp.; 1. Holotype NHMW 2020/0171/0564, height 4.1 mm, width 1.7 mm, 1d-e, detail of protoconch
(SEM image); 2. Paratype 1 NHMW 2020/0171/0619, height 3.2 mm, width 1.4 mm; 3. Paratype 2 NHMW 2020/0171/0620,
height 2.4 mm, width 1.1 mm (digital images). El Lobillo, Estepona, Lower Piacenzian, Upper Pliocene.



bratula Lozouet, 2015 from the Atlantic lower Oligocene
of France also belongs within this group with a high set
shoulder but has a protoconch of only 2.25 whorls that are
more convex than in A. estherae, the axial ribs are nar-
rower and slightly more numerous (8-9), and the spirals
are all fine and of equal strength. Agathotoma perforata
(Brusina, 1877) from the Paratethys Middle Miocene (=
Pleurotoma caerulans in Hornes, 1855, p. 377, pl. 40, fig.
19; non Philippi, 1844 = Mangelia striolata Risso, 1826)
is larger (height 7 mm), the whorls are more evenly con-
vex, the suture is not coronate, and the base is not con-
stricted. Three further species were described from the
Paratethys of Romania: 4. subfoliata (Boettger, 1902) has
a similar profile, but finer axial ribs, 4. paulae (Boettger,
1902) and 4. detmersiana (Boettger, 1902) do not have a
coronate suture. The specimen from the Atlantic upper
Oligocene of France illustrated by Lozouet (2017, pl. 22,
figs 21-23) as A. cf. subfoliata again differs in having more
numerous and finer ribs. The present-day representatives
of the genus in the Caribbean were reviewed by Roléan et
al. (2012). None of the species discussed by those authors
are particularly similar to this European Neogene group.

Distribution — Upper Pliocene: western Mediterranean,
Estepona Basin, southern Spain (this paper).
Genus Bactrocythara Woodring, 1928

Type species — Cythara obtusa Guppy in Guppy & Dall,
1896, by original designation, Pliocene, Jamaica.

1928  Bactrocythara Woodring, p. 174.
Bactrocythara labiosa (E.A. Smith, 1872)
Plate 3, figs 1-2

*1872  Clathurella labiosa E.A. Smith, p. 731, pl. 25, fig. 9.

1952 Philbertia thiele Knudsen, p. 174, pl. 3, figs 1, 2.

1994 Bactrocythara labiosa (Smith, 1870) [sic] — Rolan
etal.,p. 245, figs 2-4.

1999  Bactrocythara labiosa (Smith, 1870) [sic] — Rolan
& Otero-Schmitt, p. 21, figs 68-72.

Cainozoic Research, 23(1), pp. 47-111, June 2023 51

2005  Bactrocythara labiosa (Smith, 1870) [sic] —
Rolan, p. 171, fig. 790.

Material and dimensions — Maximum height 4.1 mm,
width 1.7 mm. EL: NHMW 2020/0171/0003-0004 (2),
NHMW 2020/0171/0655 (1).

Description — Shell very small, solid, fusiform, pupoid,
spire angle 38-40°. Protoconch multispiral, dome-shaped,
of 3.25 convex whorls, last quarter whorl with comma-
shaped axial riblets, apical angle 70°. Junction with teleo-
conch sharply delimited by sinusigera. Teleoconch of 2.5
convex whorls, subsutural ramp narrow, poorly delimited,
convex below, separated by narrowly impressed, undu-
lating suture. Axial sculpture of sinuous ribs, 14 on last
whorl, roughly equal in width to their interspaces, over-
run by very fine spiral treads, most evident in axial inter-
spaces. Last whorl elongate, with very narrow subsutural
ramp poorly delimited by weak, high-placed, rounded
shoulder, very weakly convex below, hardly constricted at
base; axials persist over base, stopping at siphonal fasci-
ole, weak spirals continue over base and siphonal fasciole.
Aperture elongate; outer lip strongly thickened by labial
varix, smooth within; anal sinus relatively broad, moder-
ate depth, U-shaped, weakly distorting adapical part of
outer lip; siphonal canal short, wide, not notched. Colu-
mella straight, smooth. Columellar callus weakly thick-
ened, parietal callus moderately thickened, sharply delim-
ited, forming narrow callus rim, weak parietal tubercle.

Discussion — The shells from Estepona attributed to Bac-
trocythara labiosa (E.A. Smith, 1872) closely match the
present-day specimens from Angola illustrated by Rolan
et al. (1994, figs 2, 3) in size, profile and sculpture. The
protoconch is also of the same planktotrophic type and of
similar size, with axial riblets on the last quarter whorl.
A second West African species, Bactrocythara agachada
Rolan, Otero-Schmitt & Fernandes, 1994 differs in hav-
ing a gradate spire and both the axial and spiral sculpture
are coarser. The genus Bactrocythara Woodring, 1928
in the eastern Atlantic is now restricted to the tropical
waters of West Africa. This is the first record of the genus
in the Tropical Mediterranean Pliocene and reflects the
‘West African’ influence on the fauna discussed in previ-

Plate 3. Bactrocythara labiosa (E.A. Smith, 1872); 1. NHMW 2020/0171/0003, height 4.1 mm, width 1.7 mm, lc, detail of proto-
conch; 2. NHMW 2020/0171/0004, height 3.8 mm, width 1.5 mm. El Lobillo, Estepona, Lower Piacenzian, Upper Pliocene.



52 Landau, Harzhauser & Giannuzzi-Savelli. The Pliocene Gastropoda of Estepona, southern Spain, 18: Mangeliidae

ous works (e.g., Landau et al., 2006; Silva et al., 2011,
Landau & Harzhauser, 2022a). In the Late Miocene its
range extended even further North, to the latitude of NW
France, represented by B. pascaleae Landau, Van Din-
genen & Ceulemans, 2020, which differs in having a pau-
cispiral protoconch, rather strangely shouldered whorls,
and a shallower anal sinus.

Distribution — Upper Pliocene: western Mediterranean,
Estepona Basin, southern Spain (this paper). Present-day:
West Africa, Sierra Leone, Ghana, Angola (E.A. Smith,
1870; Knudsen, 1952; Rolan et al., 1994; Rolan & Otero-
Schmitt, 1999), Cape Verde Islands (Rolan, 2005).

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 Jeftreys, 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.

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

nal designation): Ginnania taprurensis Pallary,

1904, present-day, eastern Mediterranean.

1988a

Bela appeliusi (Bellardi, 1877)
Plate 4, figs 1-7

*1877  Raphitoma Appeliusi Bellardi, p. 314, pl. 9, fig.

28.

1910  Raphitoma Appeliusi Bell. — Cerulli-Irelli, p. 67
[259], pl. 6 [37], fig. 30.

1981  Raphitoma Appeliusi Bellardi, 1877 — Ferrero
Mortara et al., p. 93, pl. 17, fig. 3.

2002  Bela appeliusi (Bellardi, 1877) — Vera-Peldez, p.
211, pl. 4, figs I, J°.

2013 Bela appeliusi (Bellardi, 1877) — Naldi et al., p.
73, pl. 1, figs 6-10, pl. 2, figs 10-18.

7mon 1992 Mangelia appeliusi (Bellardi, 1877) — Cavallo &
Repetto, p. 142, fig. 386.
non 1997  Bela appeliusi Bellardi, 1877 [sic] — Chirli, p. 62,

pl. 17, fig. 12, pl. 18, figs 1, 2 [= Bela pseudoap-
peliusi Naldi, Della Bella & Scarponi, 2013].
Bela appeliusi (Bellardi, 1877) — Brunetti & Cres-
ti, p. 94, fig. 384.

non 2018

Material and dimensions — Maximum height 8.8 mm,
width 3.1 mm. CO: NHMW 2020/0171/0566-0567 (2),
NHMW 2020/0171/0568 (15). EL: NHMW 2020/0171/
0562 (40). VC: NHMW 2020/0171/0556-0560 (5), NHMW
2020/0171/0561 (6).

Description — Shell small, relatively squat biconic-tur-
riculate, relatively solid; spire angle 32-37°. Protoconch
dome shaped, of 3.5 whorls with small nucleus, last whorl
bearing arcuate axial riblets crossed by five spiral cords
forming small, pointed tubercles at intersections, apical
angle 75° (dp = 805 um, hp = 755 um, dp/hp = 1.07, dn
=90 um, dV1 = 195 um). Junction with teleoconch de-
limited by sinusigera and beginning of adult sculpture.
Teleoconch of up to four shouldered whorls, with me-
dium width, concave subsutural ramp, angled at shoul-
der forming periphery, tapering to suture below, bearing
10-12 low, narrow ribs crossed by numerous fine spiral
cords of alternating strength. Close-set growth lines in-
terrupt cords to give surface granular appearance. Su-
ture narrowly impressed, linear. Last whorl 59-65% of
total height, subsutural ramp moderately broad, angled at
shoulder, convex below, moderately constricted at base;
base and siphonal fasciole not sharply delimited, axials
weaken over base, spiral sculture continues over base
and fasciole. Aperture 44-47% of total height, relatively
broad, subrectangular; anal sinus broadly U-shaped oc-
cupying entire ramp, with apex near shoulder; siphonal
canal short, broad, bent slightly to left, unnotched. Colu-
mella weakly excavated in upper third, straight below,
slightly twisted at fasciole. Columellar and parietal callus
forming narrow callus rim.

Discussion — Two closely similar species occur in the
Italian Pliocene; Bela appeliusi (Bellardi, 1877) and B.
pseudoappeliusi Naldi, Della Bella & Scarponi, 2013.
According to Naldi ez al. (2013, p. 73), their new species
could not be separated from B. appeliusi based on shell
size or teleoconch sculpture, and they both share a sub-
rectangular aperture, short siphonal canal and rounded
anal sinus. However, compared to B. pseudoappeliusi, B.
appeliusi has broader and lower spire whorls, with a more
strongly angulated shoulder, and thinner and more numer-
ous axial ribs that are overrun by less dense spiral threads.
The protoconch of B. appeliusi is on average larger (3.3 vs
3.1 whorls, diameter 750 ym vs 650 um: although there is
overlap between the two species; Naldi ef al., 2013, tab. 1),
and bears clearly reticulate sculpture.

The Estepona specimens show some variability in
strength of the axial ribs and inflation of the last whorl.
However, the rather squat profile, angular shoulder, and
narrow ribs suggest they represent B. appeliusi. Moreo-
ver, the protoconch diameter is within the range of that
species. Further differences not mentioned by previous
authors are the suture, which is distinctly undulating in
B. pseudoappeliusi and relatively straight in B. appeliusi
and the last portion of the protoconch bears five spiral
cords, whereas in B. pseudoappeliusi it bears 3-4.

Some records have been excluded from the chresonymy.
Cavallo & Repetto (1992, fig. 386) may represent this
species although the axial sculpture on the last whorl is
subobsolete, and the profile somewhat unusual. It may
represent a gerontic individual. Brunetti & Cresti (2018,
fig. 384) illustrate a specimen with a different profile and
a longer siphonal canal.
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Plate 4. Bela appeliusi (Bellardi, 1877); 1. NHMW 2020/0171/0556, height 7.0 mm, width 2.8 mm; 2. NHMW 2020/0171/0557,
height 6.3 mm, width 2.6 mm; 3. NHMW 2020/0171/0558, height 5.4 mm, width 2.2 mm; 4. NHMW 2020/0171/0559, height 5.1
mm, width 2.0 mm (digital images); 5. NHMW 2020/0171/0560, detail of protoconch (SEM image). Velerin carretera. 6. NHMW
2020/0171/0566, height 6.4 mm, width 2.6 mm, 6d, detail of protoconch; 7. NHMW 2020/0171/0567, height 6.3 mm, width 2.5
mm (digital images). Velerin conglomerates, Velerin, Estepona, Lower Piacenzian, Upper Pliocene.

Distribution — Lower Pliocene: central Mediterranean,
Italy (?Cavallo & Repetto, 1992). Upper Pliocene: west-
ern Mediterranean, Estepona Basin, southern Spain
(Vera-Pelaez, 2002); central Mediterranean, Italy (Bel-
lardi, 1877; Naldi et al., 2013). Lower Pleistocene: central
Mediterranean, Italy (Cerulli-Irelli, 1910).

Bela baetica (Vera-Pelaez, 2002)
Plate 5, figs 1-3

*2002  Fehria baetica Vera-Pelaez, p. 212, pl. 4, figs K,
L', M’, pl. 14, figs A, B, pl. 17, figs N, O.

Material and dimensions — Maximum height 8.8 mm,
width 3.1 mm. CO: NHMW 2020/0171/0176-0178 (3),
NHMW 2020/0171/0179 (20). EL: NHMW 2020/0171/
0656 (4)

Description — Shell small, medium-thickness, fusiform,
with shouldered whorls; spire angle 40-45°. Protoconch
paucispiral, of 1.5 smooth convex whorls with large nu-
cleus, coloured deep orange/red (dp = 525 um, hp = 465
um, dp/hp = 1.13, dn = 290 um, dV1 = 430 um). Junc-
tion with teleoconch sharply delimited. Teleoconch of up
to six sharply shouldered whorls, with broad, straight-
sided subsutural ramp, sharply delimited by shoulder
cord, convex below, separated by narrowly impressed,
undulating suture. Axial sculpture strongly predominant,
composed of elevated, rounded, orthocline ribs, 12-14 on
last whorl, about half width of their interspaces, weaker
over subsutural ramp, strongly developed at shoulder, ex-
tending to abapical suture. Spiral sculpture of 4-5 weaker
cords on subsutural ramp, three primary cords below,
adapical forming shoulder cord, with much weaker sec-
ondary and tertiary threads intercalated. Surface covered
in dense micropustules (PL. 5, fig. 3c). Last whorl 64-65%
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Plate 5. Bela baetica (Vera-Pelaez, 2002); 1. NHMW 2020/0171/0176, height 6.4 mm, width 2.7 mm; 2. NHMW 2020/0171/0177,
height 5.6 mm, width 2.2 mm (digital images); 3. NHMW 2020/0171/0179, 3a-b, detail of protoconch, 3c, detail of teleoconch
microsculpture (SEM image). Velerin conglomerates, Velerin, Estepona, Lower Piacenzian, Upper Pliocene.

of total height, profile and sculpture as described above,
angled at shoulder, convex below, moderately constricted
at base; axials weakening over base, spirals of alternate
strength persisting over base, slightly stronger cords over
siphonal fasciole. Aperture 45% of total height, sub-
rectangular; outer lip moderately thickened by labial
varix, sharp edged, smooth within; anal sinus relatively
narrow and deep, symmetrically U-shaped, occupying
entire subsutural ramp, apex mid-ramp; siphonal canal
moderately short, unnotched. Columella very weakly ex-
cavated, smooth. Columellar and parietal callus hardly
thickened, forming narrow, indented callus rim.

Discussion — Bela baetica (Vera-Pelaez, 2002) is imme-
diately separated from all its Estepona congeners by hav-
ing a paucispiral protoconch that is coloured deep orange/
red. Colouring of the protoconch is preserved in almost all
specimens. In this respect it is highly reminiscent of Bela
taprurensis (Pallary, 1904), originally described from the
Gulf of Gabes, Tunisia, which also has a usually, but not
always, coloured paucispiral protoconch, but the lectotype
figured on the MNHN website (MNHN-IM-2000-3269) is
slenderer, with a taller spire comprising a greater number
of teleoconch whorls, the subsutural ramp is narrower and
less sharply delimited, and cords close-set and of subequal
strength as opposed to B. baetica, in which the primary to
tertiary cords are well differentiated.

Van Aartsen (1988a, p. 30) erected the genus Fehria (type
species, by original designation, Ginnania tapruren-
sis Pallary, 1904) for species with a paucispiral reddish
protoconch. Mariottini et al. (2015, p. 438) synonymised
Fehria with Bela. If subsequent genetic research were to

justify the separation, the species from Estepona should
be included in Fehria rather than Bela.

Distribution — Upper Pliocene: western Mediterranean,
Estepona Basin, southern Spain (Vera-Pelaez, 2002).
Present-day: eastern Mediterranean (Pallary, 1904).

Bela fuscata (Deshayes, 1835)
Plate 6, fig. 1

*1835  Pleurotoma fuscata Deshayes, p. 177.

1844  Pleurotoma formicaria Sowerby — Forbes, p. 139
(non G.B. Sowerby I, 1834).

1877  Raphitoma nebula (Mont.) — Bellardi, p. 322, pl.
9, fig. 38 [non Bela nebula (Montagu, 1803)].

1910  Raphitoma nebula Mtg. — Cerulli-Irelli, p. 68 [260],
pl. 6 [37], figs 44-46 [non Bela nebula (Montagu,
1803)].

1910  Raphitoma nebula abbreviata Jeffr. — Cerulli-Irel-
li, p. 69 [261], pl. 6 [37], figs 47 (non Jefireys,
1867).

1916  Raphitoma fuscatum (Desh.) — Milachewitch, p.
120, pl. 4, figs 1, 2.

1977a  Bela nebula (Montagu, 1803) — Nordsieck, p. 42
(partim), pl. 10, fig. 74.

1977a  Bela ginnania (Risso, 1826) — Nordsieck, p. 42,
pl. 10, fig. 75 [non Bela ginnania (Risso, 1826)].

1977a  Bela ginnania formicaria Nordsieck, p. 42, pl. 10,
fig. 76.

1977a  Bela fuscata (Deshayes, 1835) — Nordsieck, p. 42,
pl. 10, fig. 77.



1977b  Bela ginnania formica Nordsieck, p. 139, pl. 3,

fig. 22 (nom. nov. pro Bela ginnania formicaria

Nordsieck, 1977a, non G.B. Sowerby I, 1834).

1979  Bela fuscata (Deshayes, 1835) — Nordsieck &
Garcia-Talavera, p. 160, pl. 40, fig. 17 [sic for 18].

1980  Bela fuscata (Deshayes, 1835) — Bogi et al., p. 16,
fig. 8.

1991  Bela fuscata (Deshayes, 1834 [sic]) — Poppe &
Goto, p. 168, pl. 35, fig. 2.

1992  Bela (Bela) nebula (Montagu, 1803) — Cavallo &
Repetto, p. 140, fig. 376 [non Bela nebula (Mon-
tagu, 1803)].

1997 Bela nebula (Montagu, 1803) — Chirli, p. 52, pl.
14, figs 10-12 [non Bela nebula (Montagu, 1803)].

2002  Bela nebula (Montagu, 1803) — Vera-Pelaez, p. 210
(not figured) [non Bela nebula (Montagu, 1803)].

2006  Bela fuscata (Deshayes, 1835) - Kantor & Sisoev,
p- 219, pl. 111 C-C’ [lectotype figured].

2008  Bela nebula (Montagu, 1803) — Cecalupo et al., p.
31, pl. 67, figs 15-18 [non Bela nebula (Montagu,

1803)].

2011  Bela nebula formicaria — Cossignani & Ardovini,
fig. p. 317.

2015  Bela formica Nordsieck, 1977 — Della Bella et al.,
p- 12, figs 1-8.

2015  Bela cf. fuscata (Deshayes, 1835) — Della Bella et
al., p. 13, figs 13-20.

Material and dimensions — Height 6.9 mm, width 2.5
mm. CO: NHMW 2020/0171/0569 (1).

Description — Shell small, medium-thickness, fusiform,
with tall spire; spire angle 30°. Protoconch probably multi-
spiral (poorly preserved). Teleoconch of 5.5 convex whotls,
subsutural area slightly depressed, but ramp not devel-
oped, separated by narrowly impressed, weakly undulat-
ing suture. Axial sculpture strongly predominant, com-
posed of eight broad, weakly opisthocline to orthocline,
rounded, ribs extending between sutures, roughly equal in
width to their interspaces. Spiral sculpture of fine cords of
alternating strength. Last whotl low, 57% of total height,
profile and sculpture as described above, moderately con-
stricted at base; axials persist over base, stopping abruptly
at siphonal fasciole. Aperture small, 45% of total height,
ovate; outer lip not thickened by labial varix, sharp edged,
smooth within; anal sinus broad, moderate depth, sym-
metrically U-shaped; siphonal canal short, moderately
wide, unnotched. Columella smooth, weakly excavated,
twisted at fasciole. Columellar and parietal callus hardly
thickened, forming narrow callus rim (description may be
based on subadult shell as outer lip not thickened).

Discussion — Della Bella et al. (2015, p. 12) noted that
Mediterranean specimens of what is usually called Bela
nebula (Montagu, 1803) are smaller than Atlantic speci-
mens from the British Isles (5-6 mm vs. up to 12 mm
height) with more irregular spiral sculpture. The two
populations cannot be separated on protoconch charac-
ters, profile, number of axial or shape of the anal sinus.
Despite the possibility of the two forms being conspecific,

Cainozoic Research, 23(1), pp. 47-111, June 2023 55

Plate 6. Bela fuscata (Deshayes, 1835); 1. NHMW 2020/0171/
0569, height 6.9 mm, width 2.5 mm (digital images). Vele-
rin conglomerates, Velerin, Estepona, Lower Piacenzian,
Upper Pliocene.

they separated the Mediterranean forms under the name
Bela formica Nordsieck, 1977. However, the holotype of
B. formica from Saronicus, Greece, is undoubtedly a jun-
ior subjective synonym of B. fuscata (Deshayes, 1835)
(Prki¢ & Giannuzzi-Savelli, 2023). Bela nebula in Medi-
terranean is limited to southern Spain. All present-day
records of B. nebula in Mediterranean outside the area of
southern Spain are to be referred at Bela fuscata, which
differs in having finer spiral sculpture than B. nebula.
The species is extremely rare in Estepona. One specimen
at hand is 6.9 mm in height and that reported, but not il-
lustrated, by Vera-Pelaez (2002, 210) is 7.8 mm height,
closer to the size of Mediterranean fossil specimens. The
spiral sculpture is far finer than that illustrated by Fretter
& Graham (1984, fig. 358) for B. nebula from the Brit-
ish Isles. Specimens illustrated by Chirli (1997, pl. 14,
figs 10-12) seem to be intermediate in size (7.5-9.8 mm
height) but continue to have very fine spiral sculpture.
Unfortunately, the Estepona material is too scarce and
poorly preserved to add to the debate.

Distribution — Lower Pliocene: central Mediterranean, It-
aly (Cavallo & Repetto, 1992; Chirli, 1997; Della Bella et
al., 2015). Upper Pliocene: western Mediterranean, Este-
pona Basin, southern Spain (Vera-Pelaez, 2002); central
Mediterranean, Italy (Bellardi, 1877; Della Bella et al.,
2015). Lower Pleistocene: central Mediterranean, Italy
(Cerulli-Irelli, 1910; Della Bella ez al., 2015). Present-day:
Atlantic: Canary Islands (Nordsieck & Garcia-Talavera,
1979), western Mediterranean (Nordsieck, 1977a; Ce-
calupo et al., 2008), central Mediterranean (Nordsieck,
1977a), Black Sea (Grossu & Carausu, 1959).

Bela megastoma (Brugnone, 1862)
Plate 7, figs 1-3

*1862  Pleurotoma megastomum Brugnone, p. 34, pl. 1,
fig. 25.
1877  Raphitoma megastoma (Brugn.) — Bellardi, p. 311,
pl. 9, fig. 23.
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Plate 7. Bela megastoma (Brugnone, 1862); 1. NHMW 2020/0171/0522, height 12.7 mm, width 4.6 mm, 1d, detail of teleoconch
sculpture; 2. NHMW 2020/0171/0523, height 11.4 mm, width 4.0 mm (digital images); 3. NHMW 2020/0171/0524, 3a-b, detail of
protoconch, 3c, detail of teleoconch microsculpture (SEM image). Velerin conglomerates, Velerin, Estepona, Lower Piacenzian,
Upper Pliocene.

1914  Daphnella (Raphitoma) megastoma Brugnone —
Cipolla, p. 163 [59], pl. 14 [3], fig. 10.
1974  Bela megastoma (Brugnone, 1862) — Malatesta, p.
428, pl. 32, fig. 10.
1997  Raphitoma megastoma (Brugnone, 1862) — Chirli,
p. 52, pl. 14, figs 6-9.
2007  Bela megastoma (Brugnone, 1862) — Della Bella
& Scarponi, p. 47, figs 137-144.
non 1915 Raphitoma megastoma Brugnone — Harmer, p.
267, pl. 29, figs 36-37 [= Bela beetsi (Glibert,
1960).

Material and dimensions — Maximum height 14.5 mm,
width 5.0 mm. CO: NHMW 2020/0171/0522-0524 (3),
NHMW 2020/0171/0525 (4). EL: NHMW 2020/0171/
0597 (1).

Description — Shell medium sized, solid, slender fusi-
form; spire angle 27-30°. Protoconch multispiral, of three
convex whorls, last whorl bearing cordlets and weak
riblets forming reticulated pattern with weak tubercles
developed at intersections (dp = 770 um, hp = 770 um,
dp/hp = 1.0, dn = 120 gm, dV1 =205 um). Junction with
teleoconch delimited by sinusigera. Teleoconch of up
to 6.5 roundly shouldered whorls, with poorly delim-
ited, steeply inclined, concave subsutural ramp, round-
ed at shoulder, convex below, separated by narrowly
impressed, weakly undulating suture. Axial sculpture
strongly predominant, composed of weakly opisthocline
to weakly prosocline, narrow, rounded ribs, 9-10 on last

whorl, about half width of their interspaces, subobsolete
over subsutural ramp, extending to abapical suture. Spi-
ral sculpture of dense, fine, punctiform spiral threads of
roughly alternating, but almost equal strength, covering
entire surface. Surface covered in dense micropustules
(PL. 7, fig. 3c). Last whorl about 56% of total height, pro-
file and sculpture as described above, broadly rounded
at shoulder, convex below, moderately constricted at
base; axials weakening over base, fine spirals persist over
base and siphonal fasciole. Aperture about 39% of total
height, elongate ovate; outer lip weakly thickened by la-
bial varix, sharp edged, smooth within; anal sinus very
broad and shallow, symmetrically U-shaped, occupying
entire subsutural ramp, apex mid-ramp; siphonal canal
moderate length, slightly recurved, shallowly notched
at tip. Columella smooth, narrowly excavated in upper
third, straight below, twisted slightly abapically. Colu-
mellar and parietal callus hardly thickened, moderately
delimited, forming narrow callus rim.

Discussion — The Estepona specimens compare closely
with the Italian Pliocene specimens illustrated by Della
Bella et al. (2015, figs 137-144).

In the Italian Pliocene this species is found in littoral
(Malatesta, 1974) and infra- and circalittoral deposits
(Della Bella & Scarponi, 2007, p. 47). In Estepona it is
also found in the shallower water assemblages of the Ve-
lerin conglomerates and El Lobillo.

Distribution — Lower Pliocene: central Mediterranean,
Italy (Bellardi, 1877; Chirli, 1997; Della Bella & Scar-



poni, 2007); Upper Pliocene: western Mediterranean, Es-
tepona Basin, southern Spain (this paper); central Medi-
terranean, Italy (Bellardi, 1877; Cipolla, 1914; Malatesta,
1974). Lower Pleistocene: central Mediterranean, Italy
(Della Bella & Scarponi, 2007).

Bela obesoiberica nov. sp.
Plate 8, figs 1-3

ZooBank registration — https://zoobank.org/Nomencla-
tural Acts/31D6FCCD-7502-4913-A9BB-254188832B1C

Type material — Holotype NHMW 2020/0171/0627,
height 6.4 mm, width 2.5 mm; paratype 1 NHMW 2020/
0171/0628, height 6.0 mm, width 2.5 mm; paratype 2
NHMW 2020/0171/0629, height 5.7 mm, width 2.5 mm.

Other material — VC: NHMW 2020/0171/0630 (7).
Type locality — Velerin carretera, Estepona, Spain.
Type stratum — Lower Piacenzian, Upper Pliocene.

Etymology — Compound name reflecting area found, Ibe-
rian Peninsula, and the rather squat, rotund form. Bela
gender feminine.

Diagnosis — Bela species of small size, squat, short spire
and siphonal canal, protoconch of three whorls, teleo-
conch of 4-4.5 whorls with shoulder placed mid-whorl,
7-8 axial ribs forming tubercles at shoulder, fine puncti-
form spirals of alternating strength.
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Description — Shell small, relatively solid, squat fusiform,
with gradate spire; spire angle 36°. Protoconch multispi-
ral, of 3.1 convex whorls, apical angle 55°, with small,
flattened nucleus; nucleus bearing a few spiral lines, last
half whorl with comma-shaped axial riblets (dp = 650 um,
hp =705 um, dp/hp =0.92, dn = 105 gm, dV1 = 215 um).
Junction with teleoconch delimited by sinusigera. Teleo-
conch of 4-4.5 strongly shouldered whorls, with broad,
concave subsutural ramp width of adapical half of whorl,
narrowly rounded at shoulder forming periphery, weakly
concave below, separated by deeply impressed shallowly
undulating suture. Axial sculpture of broad, low, weakly
opisthocline ribs, 7-8 on last whorl, weak to subobsolete
over ramp, tubercular at shoulder, extending to abapical
suture. Spiral sculpture of narrow crowded punctiform
spiral cords of alternating strength covering entire sur-
face. Last whorl profile and sculpture as described above,
moderately convex below shoulder and constricted at
base; axials fade a short distance below periphery, not
extending onto base. Aperture subrectangular; outer lip
not thickened by varix, smooth within; anal sinus broad,
moderately deep, asymmetrically U-shaped, occupying
entire ramp, with apex towards shoulder; siphonal fasci-
ole moderately short, bent to left, unnotched. Columella
excavated in upper third, straight below, twisted at fasci-
ole. Columellar callus weakly thickened, parietal callus
hardly developed, forming narrow callus rim.

Discussion — Placement in the genus Bela Leach in Gray,
1847a is provisional based on the protoconch and the
teleoconch characters, although Bela species do not usu-
ally have sharp tubercles developed at the shoulder.

Bela obesoiberica nov. sp. is not particularly similar to

Plate 8. Bela obesoiberica nov. sp.; 1. Holotype NHMW 2020/0171/0627, height 6.4 mm, width 2.5 mm; 2. Paratype 1 NHMW
2020/0171/0628, height 6.0 mm, width 2.5 mm (digital images); 3. Paratype 2 NHMW 2020/0171/0629, height 5.7 mm, width
2.5 mm (SEM images). Velerin carretera, Velerin, Estepona, Lower Piacenzian, Upper Pliocene.
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any of its Estepona congeners. Bela trinacria Mariottini
& Smriglio, 2009 (in Mariottini et al., 2009), is similar in
having a biconic profile and angled whorls, but the shoul-
der is not tubercular in that species.

Raphitoma calandrellii Bellardi, 1877 from the Upper
Miocene of Italy is similar in profile and in having an
angular shoulder but differs in having nine axial ribs that
extend over the base (see also Montanaro, 1937, pl. 8 [11],
fig. 31). We have not seen this species and no photographs
are available.

Distribution — Upper Pliocene: western Mediterranean,
Estepona Basin, southern Spain (this paper).
Bela olivoidea nov. sp.

Plate 9, figs 1-3

ZooBank registration — https://zoobank.org/Nomencla-
tural Acts/85B29B91-7370-4AB2-8F20-2352DFDC6769

Type material — Holotype NHMW 2020/0171/0663,
height 7.9 mm, width 3.6 mm; paratype 1 NHMW 2020/
0171/0664, height 8.8 mm, width 4.2 mm; paratype 2
NHMW 2020/0171/0665, height 9.6 mm, width 4.7 mm.

Other material — Maximum height 9.6 mm, width 4.7
mm. EL: NHMW 2020/0171/0666 (2).

Type locality — El Lobillo, Estepona, Spain.
Type stratum — Lower Piacenzian, Upper Pliocene.

Etymology — Name reflecting the olive-like or almond-
shaped profile of the species. Bela gender feminine.

Diagnosis — Solid, squat Bela species with low spire,
relatively tall and inflated last whorl, sculpture of 11-12

broad ribs weakening towards aperture, fine crowded
spirals, narrow aperture, outer lip bearing small tubercle
adapically, siphonal canal short and broad.

Description — Shell medium sized, solid, squat biconic
fusiform, low spired; spire angle 50-60°. Protoconch not
preserved. Teleoconch of 4.5 low, roundly shouldered
whorls, with relatively broad, concave subsutural ramp,
rounded at shoulder, convex below, separated by narrowly
impressed, undulating suture. Axial sculpture strongly
predominant, composed of weakly opisthocline, rounded
ribs, 11-12 on penultimate whorl, widths less than inter-
spaces, weaker over subsutural ramp, strongly developed
at shoulder, extending to abapical suture. Spiral sculpture
of dense, fine spiral threads of alternating strength cov-
er entire surface. Last whorl somewhat inflated, 69-73%
of total height, profile and sculpture as described above,
broadly rounded at high-placed shoulder, weakly convex
below, hardly constricted at base; axials weakening over
base and over last half whorl, fine spirals persist over base
and siphonal fasciole. Aperture 50-55% of total height,
elongate subrectangular; outer lip weakly to moderately
thickened by labial varix, bearing low tubercle delimiting
anal sinus laterally; anal sinus broad and shallow, sym-
metrically U-shaped, occupying entire subsutural ramp,
apex mid-ramp; siphonal canal short, wide, bent slightly
adaxially, shallowly notched at tip. Columella smooth,
weakly excavated just above mid-height, slightly twisted at
fasciole. Columellar and parietal callus weakly thickened,
sharply delimited, forming moderate width callus rim.

Discussion — A small number of specimens from the El
Lobillo locality represent an undescribed species of the
Bela menkhorsti Van Aartsen, 1988 species group (of
Mariottini et al., 2009). They are similar to Bela trinacria
Mariottini & Smriglio, 2009 (in Mariottini et al., 2009),
with which they occur in the El Lobillo assemblage, but
differ in being squatter, with a proportionately lower spire

Plate 9. Bela olivoidea nov. sp.; 1. Holotype NHMW 2020/0171/0663, height 7.9 mm, width 3.6 mm; 2. Paratype 1 NHMW
2020/0171/0664, height 8.8 mm, width 4.2 mm; 3. Paratype 2 NHMW 2020/0171/0665, height 9.6 mm, width 4.7 mm (digital
images). El Lobillo, Estepona, Lower Piacenzian, Upper Pliocene.



and taller last whorl (69-73% vs. 60-64%), taller aperture
(50-55% vs. 42-46%), in having more numerous axial ribs
(11-12 vs. 7-8), and in having a tubercle on the inside of
the outer lip adapically delimiting the anal sinus laterally.
The base is less constricted resulting in a wider sipho-
nal fasciole, and the siphonal canal is shorter and wider.
These differences result in a more regularly ovate olive-
like profile. Unfortunately, the protoconch is abraded or
missing in all specimens. However, it is small and there do
not seem to be any riblets on the last part at the teleoconch
junction, suggesting that it might be paucispiral.

Both paucispiral and multispiral species are known in the
B. menkhorsti species group (see Mariottini et al., 2009),
although none of the species revised by those authors has
a similar oliviform profile. All specimens are from the
shallow water deposit of El Lobillo. One of the specimens
illustrated by Chirli (1997, pl. 15, fig. 11) as Bela turgida
(Forbes in Reeve) (= Bela trinacria Mariottini & Smri-
glio, 2009; see discussion under that species) is similar
in profile, but has fewer ribs, within the range of B. tri-
nacria, and lacks the tubercle on the outer lip delimiting
anal sinus laterally (not clearly seen on illustration but
confirmed by Chirli to us RG-S; 28/12/2022).

Distribution — Upper Pliocene: western Mediterranean,
Estepona Basin (this paper).

Bela submarginata (Bellardi, 1847)
Plate 10, fig. 1
*1847  Raphitoma submarginata Bon. (Pleurotoma) Bel-

lardi, p. 95, pl. 4, fig. 20.

1867  Pleurotoma submarginata? Bon. — Pereira da Cos-
ta, p. 241, pl. 28, fig. 3.

1877  Raphitoma submarginata (Bon.) [sic] — Bellardi,
p- 309, pl. 9, fig. 21.

1879  Raphitoma submarginata Bonelli — Fontannes, p.
54, pl. 4, fig. 15.

1898  Pleurotoma (Raphitoma) submarginata Bon. —
Almera & Bofill, p. 42, pl. 2, fig. 2.

1907  Pleurotoma (Raphitoma) submarginata Bon. —
Almera, p. 153, pl. 6, fig. 11.

1910  Raphitoma submarginata Bon. — Cerulli-Irelli, p.
65 [257], pl. 6 [37], figs 18-24.

1974  Bela submarginata (Bonelli MS, Bellardi, 1847) —
Malatesta, p. 429, pl. 31, fig. 7.

1981  Raphitoma submarginata Bellardi, 1847, Bonelli
m.s. — Ferrero Mortara et al., p. 93, pl. 18, fig. 12.

1992 Bela (Bela) submarginata (Bellardi, 1847, Bonelli
ms) — Cavallo & Repetto, p. 140, fig. 379.

1993 Bela cf. submarginata (Bonelli, 1847) [sic] —
Gonzélez Delgado, p. 41, pl. 4, figs 8-10.

1997  Bela submarginata (Bonelli MS, Bellardi, 1847) —
Chirli (partim), p. 55, pl. 15, figs 5, 6, 8 (not fig. 9).

2002  Bela submarginata (Bellardi, 1847) — Vera-Pelaez,
p- 210, pl. 4, figs E’, F.

2010  Bela submarginata (Bellardi, 1847, Bonelli ms) —
Sosso & Dell’Angelo, p. 47, unnumbered fig. p.
63, top row left.
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2011  Bela submarginata (Bellardi, 1847) — Landau et
al., p.33,pl. 17, fig. 12.

non 1854 Pleurotoma submarginata (Bon.) — Hornes, p.
375, pl. 40, fig. 9.

non 1912 Raphitoma submarginata Bon. — Friedberg, p.
228, pl. 14, fig. 16.

non 1954 Raphitoma submarginata Bon. — Strausz, p. 35, pl.
4, fig. 79.

non 1960  Mangelia submarginata Bon. — Kojumdgieva in
Kojumdgieva & Strachimirov, p. 205, pl. 48, fig. 19.

non 1964 Cythara (Mangelia) submarginata Bonelli in Bel-
lardi, 1877 [sic] — Brébion, p. 587, pl. 14, figs 16-
18 [= Bela pseudomegastoma Landau, Van Dinge-
nen & Ceulemans, 2020]

non 1968  Mangelia submarginata Bon. — Zelinskaya, p.
225, pl. 51, figs 1, 2.

non 1969  Raphitoma submarginata Bon. — Atanackovié, p.
211, pl. 12, figs 9, 9a.

non 1985 Raphitoma submarginata Bon. — Atanackovié, p.
174, pl. 38, figs 22, 23.

non 2018  Brachycythara submarginata (Bellardi, 1847) —

Brunetti & Cresti, p. 96, fig. 399.

Material and dimensions — Height 13.0 mm, width 4.2 mm.
EL: NHMW 2020/0171/0563 (1), NHMW 2020/0171/0568

1.

Description — Shell of small to medium size, solid, slen-
der fusiform; spire angle 35°. Protoconch tall, of three
strongly convex whorls with small nucleus (dp = 655
um, hp = 700 gm, dp/hp = 0.93, dn = 110 ym, dV1 =
245 pum) (surface abraded). Junction with teleoconch not
clearly preserved. Teleoconch of five roundly shouldered
whorls, with steeply inclined, concave subsutural ramp,
rounded at shoulder, convex below, separated by narrow-
ly impressed, weakly undulating suture. Axial sculpture
strongly predominant, composed of weakly opisthocline,
narrow ribs, 13 on last whorl, about one-third width of
their interspaces, subobsolete over subsutural ramp, ex-
tending to abapical suture. Spiral sculpture of dense, fine
spiral threads of alternating strength covers entire sur-
face. Last whorl about 63% of total height, profile and
sculpture as described above, broadly rounded at shoul-
der, convex below, moderately constricted at base; axials
weakening over base, fine spirals persist over base and si-
phonal fasciole. Aperture about 56% of total height, elon-
gate ovate; outer lip not thickened, sharp edged, smooth
within; anal sinus very broad and shallow, symmetrically
U-shaped, occupying entire subsutural ramp, apex below
mid-ramp; siphonal canal moderately long, straight, un-
notched. Columella smooth, weakly excavated, twisted
slightly at fasciole. Columellar and parietal callus hardly
thickened, moderately delimited, forming narrow callus
rim.

Discussion — Bela submarginata is characterised by its
slender profile, tall spire, and long siphonal canal. The
specimen from Estepona is closely similar to the syntype
from the Upper Pliocene of Italy illustrated by Ferrero
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Plate 10. Bela submarginata (Bellardi, 1847); 1. NHMW 2020/0171/0563, height 9.2 mm, width 3.1 mm, la-c (digital image), 1d-e,
detail of protoconch (SEM image). El Lobillo, Estepona, Lower Piacenzian, Upper Pliocene.

Mortara et al. (1981, pl. 18, fig. 12). Chirli (1997, pl. 15,
figs 5-8) illustrated several specimens as B. submarginata
of which figs 5, 6, 8 might represent that species, although
the ribs are broader; fig. 7 represents a shell half the size of
the others with angular whorls and may represent a sepa-
rate species. The specimen illustrated by Brunetti & Cresti
(2018, fig. 399) as Brachycythara submarginata is more
solid, stockier, with a shorter spire and siphonal canal, and
a sharper shoulder and is not this species. In having a slen-
der fusiform profile, it is similar to B. megastoma (Bru-
gnone, 1862), but differs in having a comparatively taller
last whorl (63% vs. 56% of total height), a larger, wider
aperture (45% vs. 39%), a less solid shell, the subsutural
ramp is wider, and the outer lip is not thickened by varix.

This species was also described from the Badenian
(Langhian, Serravallian) of the Central Paratethys Sea by
various authors (Hornes, 1854; Friedberg, 1912; Strausz,
1954; Kojumdgieva in Kojumdgieva & Strachimirov,
1960; inter alia). The illustrations, however, suggest
that different species have been confused, which not
all are conspecific with B. submarginata. For example,
specimens described by Hornes (1854) and Atanackovié¢
(1969, 1985) are comparatively stouter with a shorter
last whorl and convex subsutural ramp. Kojumdgieva in
Kojumdgieva & Strachimirov (1960) illustrated a speci-
men with fewer but more prominent axial ribs and longer
siphonal canal and Strausz (1954) illustrated a specimen
with a higher spire and a last whorl with a prominent
shoulder. Therefore, we provisionally exclude these Para-
tethyan records until a revision of the material is available.

Distribution — Upper Miocene: Atlantic, Cacela, Portu-
gal (Pereira da Costa, 1867). Lower Pliocene: Atlantic,
Guadalquivir Basin, S. Spain (Gonzalez Delgado, 1993;
Landau et al., 2011); western Mediterranean, northeast-
ern Spain (Almera & Bofill, 1898; Almera, 1907), Rous-
sillon, France (Fontannes, 1879); central Mediterrane-
an, Italy (Cavallo & Repetto, 1992; Chirli, 1997; Sosso
& Dell’Angelo, 2010; Brunetti & Cresti, 2018). Upper
Pliocene: western Mediterranean, Estepona Basin, south-
ern Spain (Vera-Pelaez, 2002); central Mediterranean, It-
aly (Bellardi, 1877; Malatesta, 1974). Lower Pleistocene:
central Mediterranean, Italy (Cerulli-Irelli, 1910).

Bela trinacria Mariottini & Smriglio, in Mariottini et
al., 2009
Plate 11, figs 1-4

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

1898  Pleurotoma (Raphitoma) turgidum [sic] Forbes —
Almera & Bofill, p. 42, pl. 11, fig. 8.

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

1993 Bela turgida (Forbes, 1843 [sic]) — Gonzalez Del-
gado, p. 43, pl. 4, figs 11, 12 (non Reeve, 1844).

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

1996  Bela turgida (Forbes, 1844) — Vera-Pelaez, p. 546,
text-fig. 48, pl. 36, figs 3-7, 9, 11, 13 (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 — Lan-
dauet al.,p. 268, pl. 44, fig. 10, pl. 71, fig. 6, pl. 72,
fig. 1.

2018  Bela trinacria Mariottini & Smriglio, 2009 — Ceu-
lemans et al., p. 101, pl. 2, fig. 13, pl. 3, fig. 1.

2018  Brachycythara trinacria (Mariottini & Smriglio,
2009) — Brunetti & Cresti, p. 96, fig. 400.

2022 Brachycythara trinacria Mariottini, Smriglio, Di Giu-
lio & Oliverio, 2009 [sic] — Brunetti, p. 72, fig. 158.

*2009
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Plate 11. Bela trinacria Mariottini & Smriglio, 2009; 1. NHMW 2020/0171/0180, height 9.9 mm, width 4.8 mm; 2. NHMW 2020/
0171/0181, height 11.3 mm, width 4.5 mm; 3. NHMW 2020/0171/0182, height 12.3 mm, width 4.7 mm (digital images); 4. NHMW
2020/0171/0184, detail of protoconch (SEM image). Velerin conglomerates, Velerin, Estepona, Lower Piacenzian, Upper Pliocene.

Material and dimensions — Maximum height 12.3 mm,
width 4.7 mm. CO: NHMW 2020/0171/0180-0183 (4),
NHMW 2020/0171/0184 (50+). VC: NHMW 2020/0171/
0662 (3). EL: NHMW 2020/0171/0185 (18).

Description — Shell medium sized, solid, biconic fusiform;
spire angle 35-45°. Protoconch multispiral, of three convex
whorls, last quarter whorl bearing cordlets and subobsolete
riblets (dp = 650 um, hp = 635 um, dp/hp = 1.02, dn = 115
um, dV1 = 240 um). Junction with teleoconch delimited
by sinusigera. Teleoconch of up to 5.5 shouldered whorls,
with poorly delimited, steeply inclined, concave subsu-
tural ramp, rounded at shoulder, convex below, separated
by narrowly impressed, weakly undulating suture. Axial
sculpture strongly predominant, composed of weakly
opisthocline, rounded ribs, 7-9 on last whorl, about half
width of their interspaces, subobsolete over subsutural
ramp, strongly developed at shoulder, extending to abapi-
cal suture. Spiral sculpture of dense, fine spiral threads
covers entire surface. Last whorl 60-64% of total height,
profile and sculpture as described above, broadly rounded
at shoulder, weakly convex below, weakly constricted
at base; axials weakening over base, fine spirals persist
over base and siphonal fasciole. Aperture 42-46% of to-
tal height subrectangular; outer lip weakly to moderately
thickened by labial varix, sharp edged, smooth within;
anal sinus broad and shallow, asymmetrically U-shaped,
occupying entire subsutural ramp, apex towards shoulder;
siphonal canal moderately short, wide, bent slightly adax-
ially, shallowly notched at tip. Columella smooth, weakly
excavated just above mid-height, slightly twisted at fas-
ciole. Columellar and parietal callus weakly thickened,

sharply delimited, forming narrow callus rim.

Discussion — Bela trinacria Mariottini & Smriglio, 2009
belongs to the Bela menkhorsti species group of Mariot-
tini et al. (2009). The name Bela menkhorsti Van Aartsen
(1988a) was proposed to replace Pleurotoma nana Scac-
chi, 1836, non Deshayes, 1835. Members of this species
group have often been reported in the literature as Pleu-
rotoma turgida Reeve, 1844, which Van Aartsen (1988a,
b) considered to be a nomen dubium.

The Bela menkhorsti group was revised recently by
Mariottini et al. (2009), who recognised four species. All
have very similar teleoconch morphology, but two have
paucispiral protoconchs: B. zemetouae (Van Aartsen,
1988) and B. taprurensis (Pallary, 1904), and two have
multispiral 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-
nacria (2.7-2.8 vs. 2.0-2.2). Mariottini et al. (2009) con-
sidered B.trinacria to be an extinct species present in the
Italian Pliocene, whereas B. menkhorsti is the extant spe-
cies. The protoconch in the Estepona material is within
the range for size and number of whorls of B. trinacria.

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: At-
lantic, NW France (Brébion, 1964; Ceulemans et al.,
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2018), Guadalquivir Basin, S. Spain (Gonzalez Delgado,
1993; Landau ef al., 2011; Brunetti, 2022); western Medi-
terrancan, NE Spain (Gili & Martinell, 1994); central
Mediterranean, Italy (Chirli, 1997; Brunetti & Cresti,
2018). Upper Pliocene: northeastern Atlantic, Mondego
Basin, Portugal (NHMW coll.); western Mediterranean,
Estepona Basin (Vera Pelaez, 1996, 2002); central Medi-
terranean, Italy (Bellardi, 1877; Sacco, 1904; Cipolla,
1914; Cavallo & Repetto, 1992).

Bela vulpecula (Brocchi, 1814)
Plate 12, figs 1-3.

*1814
1877

1898

1907

1910

1914

1937

1955

1963

Murex vulpeculus Brocchi, p. 420, pl. 8, fig. 10.
Raphitoma vulpecula (Brocch.) — Bellardi, p. 308,
pl. 9, fig. 20.

Pleurotoma (Raphitoma) subvulpecula Almera &
Bofill, p. 41, pl. 2, fig. 7 [non Pleurotoma subvul-
pecula d’Orbigny, 1852].

Pleurotoma (Raphitoma) subvulpecula Almera &
Bofill — Almera, p. 152, pl. 6, fig. 7 [non Pleu-
rotoma subvulpecula d’Orbigny, 1852].
Raphitoma vulpecula Br. — Cerulli-Irelli, p. 65
[2571, pl. 6 [37], figs 16, 17.

Daphnella (Raphitoma) vulpecula Br. — Cipolla,
58 [162], pl. 3 [14], fig. 8.

Daphnella (Raphitoma) vulpecula (Br.) — Monta-
naro, p. 154 [184], pl. 8 [11], fig. 51.

Cythara (Mangelia) (Mangelia) vulpecula (Broc-
chi 1814) — Rossi Ronchetti, p. 301, fig. 161.
Cythara (Mangelia) vulpecula (Brocchi, 1814) —
Venzo & Pelosio, p. 129, pl. 41, fig. 28.

1974

1976

1978

1978

1982

1992

1993

1996

1997

2001

2002

2011

2022

non 1928

non 1954

Bela vulpecula (Brocchi, 1814) — Malatesta, p.
430, pl. 31, fig. 8.

Raphitoma (Raphitoma) vulpecula (Brocchi) —
Marasti & Raffi, p. 197, pl. 2, fig. 17.

Bela vulpecula (Brocchi, 1814) — Cuscani Politi,
p- 50, pl. 6, fig. 22.

Murex vulpeculus Brocchi, 1814 — Pinna & Spe-
zia, p. 155, pl. 40, fig. 4.

Bela vulpecula (Brocchi, 1814) — Martinell, p.
106, pl. 1, figs 15, 16.

Neoguraleus vulpeculus (Brocchi, 1814) — Caval-
lo & Repetto, p. 144, fig. 400.

Bela vulpecula (Brocchi, 1814) — Gonzalez Del-
gado, p. 41, pl. 4, figs 6, 7.

Bela vulpecula (Brocchi, 1814) — Vera-Pelaez, p.
530, text-fig. 45, pl. 37, figs 5-8.

Bela vulpecula (Brocchi, 1814) — Chirli, p. 56, pl.
16, figs 1-3.

Bela vulpecula (Brocchi, 1814) — Silva, p. 543, pl.
25, figs 4-5.

Bela vulpecula (Brocchi, 1814) — Vera-Pelaez, p.
207, pl. 4, figs Q, R.

Bela vulpecula (Brocchi, 1814) — Landau et al., p.
33, pl. 17, fig. 14.

Bela vulpecula (Brocchi, 1814) — Brunetti, p. 72,
fig. 157.

Raphitoma vulpecula Brocc. — Friedberg, p. 573,
pl. 37, fig. 17 [? = Bela polonica Csepreghy-
Meznerics, 1953].

Mangelia (s.s.) vulpecula Brocchi, 1814 — Glibert,
p- 49, pl. 6, fig. 9 [= Bela pseudovulpecula Lan-
dau, Van Dingenen & Ceulemans, 2020]

Plate 12. Bela vulpecula (Brocchi, 1814); 1. NHMW 2020/0171/0564, height 13.3 mm, width 5.5 mm; 2. NHMW 2020/0171/0565,
height 11.8 mm, width 5.0 mm (digital images); 3. NHMW 2020/0171/0566, height 11.7 mm, width 4.8 mm, detail of protoconch
(SEM image). Velerin conglomerates, Velerin, Estepona, Lower Piacenzian, Upper Pliocene.



non 1954 Raphitoma vulpecula Jan. [sic] — Strausz, p. 34,
pl. 5, fig. 109 [? = Bela polonica Csepreghy-
Meznerics, 1953].

non 1966  Mangelia vulpecula Brocchi, 1814 — Strausz,
p. 437, pl. 20, figs 18-21 [? = Bela polonica
Csepreghy-Meznerics, 1953].

non 1998 Bela vulpecula (Brocchi, 1814) — Mikuz, p. 82, pl.
6, fig. 6 [? = Bela polonica Csepreghy-Meznerics,
1953].

non 2003 Bela vulpecula (Brocchi, 1814) — Baluk, p. 63,

pl. 24, figs 10-11 [? = Bela polonica Csepreghy-
Meznerics, 1953].

Material and dimensions — Maximum height 13.3 mm,
width 5.5 mm. CO: NHMW 2020/0171/0564-0566 (3),
NHMW 2020/0171/0567 (7).

Description — Shell medium sized, medium-thickness,
fusiform; spire angle 35°. Protoconch multispiral, of
three convex whorls with small nucleus, last whorl bear-
ing cordlets and subobsolete riblets, apical angle about
45° (dp = 750 um, hp = 855 um, dp/hp = 0.88, dn = 135
um, dV1 =255 um). Junction with teleoconch delimited
by sinusigera. Teleoconch of up to five weakly shouldered
whorls, with moderate width, poorly delimited, weakly
concave to straight subsutural ramp, rounded at shoulder,
convex below, separated by narrowly impressed, weakly
undulating suture. Axial sculpture strongly predomi-
nant, composed of slightly sinuous, weakly opisthocline,
rounded ribs, 13-14 on last whorl, about half width of
their interspaces, subobsolete over subsutural ramp,
moderately developed at shoulder, extending to abapical
suture. Spiral sculpture of narrow flattened cords of al-
ternating strength covers entire surface. Last whorl 70-
71% of total height, profile and sculpture as described
above, weakly angled at high-placed shoulder, convex
below, moderately constricted at base; axials weakening
over base, narrow cords of alternating strength persist
over base and siphonal fasciole. Aperture 49-53% of total
height, elongate-ovate; outer lip not thickened by varix,
sharp edged, smooth within; anal sinus broad, shallow,
symmetrically U-shaped, occupying entire subsutural
ramp, apex mid-ramp; siphonal canal moderately long,
bent slightly adaxially, unnotched. Columella broadly ex-
cavated, smooth, slightly twisted at fasciole. Columellar
and parietal callus weakly thickened, sharply delimited,
forming narrow callus rim.

Discussion — Bela vulpecula (Brocchi, 1814) differs from
Bela plicatella (Bellardi, 1847) in having more regularly
convex spire whorls, with a less concave subsutural ramp
and a weaker shoulder, the ribs are broad and straight,
whereas in B. plicatella they are finer and more sinuous,
the spirals are lower, and lacks the slightly strengthened
shoulder cord delimiting the subsutural ramp.

Specimens from the Middle Miocene of the Central Para-
tethys Sea, described as this species by Friedberg (1928),
Strausz (1954, 1966), Mikuz (1998, 2009) and Batuk
(2003) are generally smaller than the Pliocene species.
Csepreghy-Meznerics (1953; 16) established the subspe-
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cies ‘Cythara (Mangelia) vulpecula polonica’ for some of
these specimens and we provisionally use this name for
the Paratethyan specimens at full species rank, pending
review.

Della Bella et al. (2015, p. 45) noted that in Italy B. vul-
pecula occurred in circalittoral assemblages. In Estepona
it is also found only in the shallower water assemblage of
Velerin conglomerates.

Distribution — Upper Miocene: Proto-Mediterranean,
Italy (Bellardi, 1877; Montanaro, 1937; Venzo & Pelo-
sio, 1963). Lower Pliocene: Atlantic, Guadalquivir Basin,
S. Spain (Gonzalez Delgado, 1993; Landau et al., 2011;
Brunetti, 2022); western Mediterranean, NE Spain (Al-
mera & Bofill, 1898; Almera, 1907; Martinell, 1982; Gili
& Martinell, 1994); central Mediterranean, Italy (Bel-
lardi, 1877; Cavallo & Repetto, 1992; Chirli, 1997). Up-
per Pliocene: Atlantic, Mondego Basin, Portugal (Silva,
2001); western Mediterranean, Estepona Basin, southern
Spain (Vera-Pelaez, 1996, 2002); central Mediterranean,
Italy (Bellardi, 1877; Cipolla, 1914; Malatesta, 1974; Ma-
rasti & Raffi, 1976). Lower Pleistocene: central Mediter-
ranean, Italy (Cerulli-Irelli, 1910).

Bela sp.

Plate 13, figs 1-2.
22015 Bela sp. 3 — Della Bella ez al., p. 51, figs 153-156.

Material and dimensions — Maximum height 12.2 mm,

width 5.4 mm. VC: NHMW 2020/0171/0587-0588 (2),
NHMW 2020/0171/0589 (1).

Description — Shell of medium size and thickness, broad
fusiform; spire angle 35°. Protoconch multispiral, of 2.5
convex whorls with small nucleus, last whorl bearing
cordlets and weak riblets (dp = 550 um, hp = 825 um, dp/
hp = 0.67, dn = 115 um, dV1 = 235 ym). Junction with
teleoconch delimited by sinusigera. Teleoconch of five
initially sharply angled, later roundly shouldered whorls,
with moderate width, weakly concave subsutural ramp
not delimited by shoulder cord, rounded at shoulder,
strongly convex below, separated by narrowly impressed,
weakly undulating suture. Axial sculpture strongly
predominant, composed of slightly sinuous, weakly
opisthocline to orthocline, narrow ribs extending be-
tween sutures, 16 on last whorl, about one-third width of
their interspaces. Spiral sculpture of fine crowded punc-
tiform spiral threads of primary to tertiary strength cov-
ers entire surface. Last whorl 67% of total height, profile
and sculpture as described above, rounded at high-placed
shoulder, convex below, strongly constricted at base;
axials weakening over base, fine spirals of primary to
tertiary strength persist over base and siphonal fasciole.
Aperture 50% of total height, subrectangular; outer lip
not thickened by varix, sharp edged, smooth within; anal
sinus very broad and shallow, symmetrically U-shaped,
with apex at shoulder; siphonal canal moderately long,
bent adaxially, unnotched. Columella smooth, weakly
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Plate 13. Bela sp.; 1. NHMW 2020/0171/0587, height 12.2 mm, width 5.4 mm (digital image); 2. NHMW 2020/0171/0588, detail of
protoconch (SEM image). Velerin carretera, Velerin, Estepona, Lower Piacenzian, Upper Pliocene.

excavated above mid-height, straight below, twisted at
fasciole. Columellar and parietal callus weakly thick-
ened, sharply delimited, forming narrow callus rim.

Discussion — This species is similar to Bela plicatella
(Bellardi, 1847) and B. vulpecula (Brocchi, 1814) but is
broader, has a smaller protoconch composed of fewer
protoconch whorls, and the early teleoconch whorls are
sharply angular at the shoulder, becoming rounded abapi-
cally, whereas in both of the other species they are more
rounded from the early whorls. It might be the same spe-
cies as that illustrated by Della Bella et al. (2015, figs
153-156) as Bela sp. 3 from the Upper Pliocene of Italy.
Although the protoconch is illustrated on side view, no
protoconch measurements are given, nor is the number of
whorls specified.

Distribution — Upper Pliocene: western Mediterranean,
Estepona Basin, southern Spain (this paper); ?central
Mediterranean, Italy (Della Bella ez al., 2015).

Genus Belidaphne Vera-Pelaez, 2002

Type species — Raphitoma semicostata Bellardi, 1847, by
original designation, Pliocene, Spain.

2002  Belidaphne Vera-Pelaez, p. 220.

Note — The genus Belidaphne Vera-Pelaez, 2002 was
introduced “for species with characteristics intermedi-
ate between three genera Comarmondia Monterosato,
1884, Bela Gray, 1847 and Rimosodaphnella Cossmann,
1916, not fitting in any of these three genera [translated
from original Spanish].” (Vera-Pelaez, 2002, p. 221),
and placed in the Daphnellinae Hedley, 1922 (= Raphi-
tomidae Bellardi, 1875). This comparison centres round
a basic misunderstanding of the protoconch microsculp-
ture, as all three genera belong within different families
(Clathurellidae H. & A. Adams, 1853, Mangeliidae P.
Fischer, 1883 and Raphitomidae Bellardi, 1875 respec-
tively) with typical protoconch characters in species that
have planktotrophic development. The species included

in Belidaphne by Vera-Peldez have multispiral proto-
conchs with axial riblets and spiral cordlets on the last
1-2 whorls resulting in a reticulated pattern, typical of
Mangeliidae and quite different to the fine diagonally re-
ticulated mesh-like sculpture seen in Raphitomiidae or
the usually keeled protoconch seen in Clathurellidae with
riblets below the central keel.

DellaBella et al. (2015, p. 53) correctly placed Belidaphne
in the family Mangeliidae, and any comparison should be
made within this context. The most similar genus is Bela
Leach in Gray, 1847 from which Belidaphne species dif-
fer not in protoconch characters, but in having a more
regularly slender fusiform profile, the subsutural ramp
occupying approximately one-third of the whorl height,
concave, sharply delimited by a high-placed, rounded
shoulder, and the base moderately to weakly constricted,
resulting in a broader base and siphonal canal than is
usual in Bela. These differences are small, and it may be
that Belidaphne is a junior subjective synonym of Bela.
Vera-Pelaez (2002) included three species in his genus
Belidaphne and chose Raphitoma semicostata Bellardi,
1847 as the type species. However, Della Bella et al. (2015)
highlighted a further complication; the Estepona mate-
rial identified as that species by Vera-Peldez (p. 221, pl.
6, figs A, B, pl. 14, figs 1, J) probably represents Drillia
hypoglypta Fontannes, 1880 and not Bellardi’s species, al-
though doubt persisted as Della Bella et al. (2015, p. 53)
were unable to locate the type of Fontannes’ species. Fur-
ther species included by Vera-Peldez in the genus were
Raphitoma desmoulinsi Bellardi, 1847, which in our opin-
ion represents a raphitomid (see under Leufroyia desmoul-
insi Bellardi, 1847) and B. saldubensis Vera-Pelaez, 2002.
A further species was added to the genus from the Italian
Pliocene: B. brunettii Della Bella, Naldi & Scarponi, 2015.

Belidaphne semicostata (Bellardi, 1847)
Plate 14, figs 1-6

*1847  Raphitoma semicostata Bellardi, p. 94, pl. 4, fig.
19 (Upper Pliocene).
1877  Homotoma semicostata Bell. — Bellardi, p. 282, pl.
8, fig. 30.



Cainozoic Research, 23(1), pp. 47-111, June 2023 65

Plate 14. Belidaphne semicostata (Bellardi, 1847); 1. NHMW 2020/0171/0625, height 11.6 mm, width 4.3 mm; 2. NHMW 2020/
0171/0626, height 13.4 mm, width 4.8 mm; 3. NHMW 2020/0171/0067, height 15.9 mm, width 5.7 mm; 4. NHMW 2020/0171/0426,
height 13.1 mm, width 5.1 mm; 5. NHMW 2020/0171/0427, height 12.7 mm, width 4.7 mm, 5d-e, detail of protoconch, 5f, detail
of microsculpture protoconch-teleoconch boundary (SEM image); 6. NHMW 2020/0171/0428, height 16.8 mm, width 5.7 mm
(digital images). Velerin conglomerates, Velerin, Estepona, Lower Piacenzian, Upper Pliocene.

1880  Drillia hypoglypta Fontannes, p. 255, pl. 12, fig. 29.

1904  Peratotoma (Bellardiella?) semicostata var. plio-
striata Sacco, p. 53, pl. 14, figs 5, 6.

1914 Daphnella (Bellardiella) semicostata Bellardi —
Cipolla, p. 48 [152], pl. 2 [13], fig. 24.

1981  Raphitoma semicostata Bellardi — Ferrero Mortara
etal., p.89,pl 18, fig. 7.

2002  Belidaphne semicostata (Bellardi, 1847) — Vera-
Pelaez, p. 221, pl. 6, figs A, B, pl. 14, figs I, J.

2015  Belidaphne hypoglypta (Fontannes, 1880) — Della
Bella et al., p. 54, figs 165-172.

2015  Belidaphne brunettii Della Bella, Naldi & Scar-
poni, p. 54, figs 181-192.

Material and dimensions — Maximum height 16.8 mm,
width 5.7 mm. CO: NHMW 2020/0171/0426-0428 (3),
NHMW 2020/0171/0429 (11), NHMW 2020/0171/0625-
0626 (2), NHMW 2020/0171/0067 (1). EL: NHMW 2020/
0171/0432 (1).

Description — Shell of medium sized and thickness, fusi-
form; spire angle 35-37°. Protoconch multispiral, of 3.1
convex whorls, last half whorl bearing cordlets and riblets
forming reticulated pattern (dp = 750 um, hp = 850 um,
dp/hp =0.88, dn= 115 ym, dV1 =235 um). Junction with
teleoconch sharply delimited by sinusigera. Teleoconch
of up to six weakly shouldered whorls, with well-delim-
ited, steeply inclined, weakly concave subsutural ramp
occupying adapical third of whorl, rounded at shoulder,
convex below, separated by narrowly impressed, linear
suture. Axial sculpture strongly predominant, composed
of broad, arched, opisthocline, rounded ribs, 9-10 on
second whorl, 11-13 penultimate whorl, equal in width
to slightly narrower than their interspaces, only devel-
oped below subsutural ramp. Spiral sculpture of dense,
fine, punctiform spiral threads covering entire surface, of
primary to tertiary order below ramp. Microsculpture of
minute pustules covers entire surface (Pl. 14, fig. 5f). Last
whorl 63-65% of total height, with narrow concave ramp,
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sharply delimited at rounded shoulder, broadly convex
below, weakly constricted at base; axials weakening to
subobsolete on last whorl, reducing in number towards
aperture, sometimes varicose, not extending below pe-
riphery, fine spirals of primary to tertiary strength per-
sisting over base, slightly stronger subequal cords over si-
phonal fasciole; fasciole not sharply delimited. Aperture
46-49% total height, elongate subrectangular; outer lip
weakly thickened by labial varix, sharp edged, smooth
within; anal sinus of moderate width and depth, symmet-
rically U-shaped, occupying entire subsutural ramp, apex
mid-ramp; siphonal canal moderate length, relatively
wide, unnotched. Columella smooth, weakly excavated
in upper third, straight below, weakly twisted at fasciole.
Columellar and parietal callus hardly thickened, moder-
ately delimited, forming callus rim expanded over venter
abapically. Broad orange/brown colour band preserved
over base in some specimens.

Discussion —Della Bella et al. (2015, p. 53) considered the
Estepona specimens illustrated by Vera-Pelaez (2002, pl.
6, figs A, B) as Belidaphne semicostata (Bellardi, 1847)
to represent Belidaphne hypoglypta (Fontannes, 1880).
Comparing the Estepona specimens with the lectotype
of B. semicostata from the Upper Pliocene of Italy (Fer-
rero Mortara et al., 1981, pl. 18, fig. 7) Bellardi’s species
differs in having fewer axial ribs that weaken or become
subobsolete on the last two teleoconch whorls, as op-
posed to just on the last whorl in B. hypoglypta. Having
said this, the Estepona specimens are highly variable in
apical angle, with relatively slender and broader speci-
mens present. The axial sculpture on the spire whorls is
constant, but on the last whorl the ribs may persist weak-
ened, or more commonly become reduced in number and
varicose, or disappear completely in a minority of speci-
mens. This same variability is seen in the Italian Pliocene
specimens illustrated by Della Bella et al. (2015, figs 165-
172). The lectotype of Raphitoma semicostata figured by
Bellardi and Ferrero Mortara et al. is a rather odd, elon-
gated specimen. At 20 mm in height, it is probably a large
gerontic specimen and similar to one of the specimens il-
lustrated herein from Estepona (P1. 14, fig. 2). It is not un-
usual in mangeliids as well as other turrids for the ribs to
weaken in large specimens. We therefore consider Dril-
lia hypoglypta Fontannes, 1880 to be a subjective junior
synonym of Raphitoma semicostata Bellardi, 1847.

A further congener from the Italian Pliocene, B. brunettii
Della Bella, Naldi & Scarponi, 2015 is very similar to B.
semicostata, and was said to differ in having fewer spiral
cordlets on the protoconch (6 vs 7-8), and more strongly
developed axial ribs that persist onto the last whorl. In
our opinion, this species was erected as result of a mis-
understanding surrounding the variability of B. semicos-
tata. We consider the holotype of B. semicostata to be an
unusual gerontic form and the specimens illustrated by
Della Bella et al. (2015, figs 181-192) as B. brunettii to fit
well within the range of variability for B. semicostata as
understood herein (P1. 14, figs 1-6). The protoconch differ-
ences are minimal; said to be composed of 2.2-2.5 whorls
(2015, p. 78, appendix 3; the first half whorl is not counted

by those authors, so 2.7-3.0 whorls as counted herein) and
is of similar size. The specimen illustrated herein has six
cordlets on the last portion of the protoconch (Pl. 14, fig.
3a), which would place it in the range of B. brunettii. We
therefore consider Belidaphne brunettii a subjective jun-
ior synonym of Raphitoma semicostata Bellardi, 1847.
Della Bella et al. (2015, p. 55) considered Mangelia nysti
Glibert, 1960 from the Upper Pliocene North Sea Basin
of Belgium to be closely related. The Glibert illustrations
are small and unclear; the specimen does have a similar
subsutural ramp but is slenderer than B. semicostata. We
note that if the two are related, then Marquet’s (1998a, p.
273, pl. 2, figs 3, 4; 1998Db, p. 179, fig. 152) interpretation
of Glibert’s species, in which he considered it a junior
subjective synonym of Mangelia gracilior (Bell, 1871),
is incorrect.

In the Italian assemblages B. semicostata is found in cir-
calittoral deposits (Della Bella ez al., 2015, p. 55, reported
as the synonymous B. hypoglypta). In Estepona it is also
found in the shallower water deposits.

For further comparison, see below under Belidaphne
saldubensis.

Distribution — Lower Miocene: Proto-Mediterranean,
Italy (Bellardi, 1877). Lower Pliocene: western Mediter-
ranean, NE Spain (Gili & Martinell, 1994); central Medi-
terranean, Italy (Bellardi, 1877; Sacco, 1904; Della Bella
et al., 2015). Upper Pliocene: western Mediterranean,
Estepona Basin, southern Spain (Vera-Peldez, 2002),
France (Fontannes, 1880); central Mediterranean, Italy
(Bellardi, 1877; Cipolla, 1914; Della Bella ef al., 2015).

Belidaphne saldubensis Vera-Peldez, 2002
Plate 15, figs 1-3
*2002  Belidaphne saldubensis Vera-Peléaez, p. 222, pl. 6,
figs E, F, pl. 17, figs T, U.
2018  Belidaphne saldubensis Vera-Pelaez, 2002 — Bru-
netti & Cresti, p. 96, fig. 391.

Material and dimensions — Maximum height 11.7 mm,
width 4.3 mm. VC: NHMW 2020/0171/0430 (1), NHMW
2020/0171/0431 (6), NHMW 2020/0171/0624 (1).

Description — Shell of medium size and thickness, fusi-
form; spire angle 30-35°. Protoconch multispiral, of 2.9
convex whotls, last half whorl bearing cordlets and riblets
forming reticulated pattern (dp = 775 um, hp = 815 um,
dp/hp = 0.95, dn = 170 um, dV1 = 315 um). Junction with
teleoconch sharply delimited by sinusigera. Teleoconch
of up to five weakly shouldered whorls, with well-delim-
ited, steeply inclined, weakly concave subsutural ramp
occupying adapical third of whorl, rounded at shoulder,
convex below, separated by narrowly impressed, linear
suture. Axial sculpture strongly predominant, composed
of narrow, opisthocline ribs, 11 on second whorl, 14 penul-
timate whorl, about half width of their interspaces, only
developed below subsutural ramp. Spiral sculpture of fine,
subequal cords covering entire surface. Microsculpture of
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Plate 15. Belidaphne saldubensis Vera-Pelaez, 2002; 1. NHMW 2020/0171/0624, height 11.6 mm, width 4.3 mm; 2. NHMW 2020/
0171/0431, height 11.0 mm, width 4.2 mm (digital images); 3. NHMW 2020/0171/0430, 3a-b, detail of protoconch, 3¢ detail of
microsculpture protoconch-teleoconch boundary (SEM image). Velerin carretera, Velerin, Estepona, Lower Piacenzian, Upper
Pliocene.

minute pustules covers entire surface (Pl. 15, fig. 3c). Last
whorl 64-67% of total height, with narrow almost straight
ramp, sharply delimited at rounded shoulder, broadly con-
vex below, weakly constricted at base; axials not extend-
ing below periphery, cords strengthening slightly over
base and fasciole; fasciole not sharply delimited. Aper-
ture 48-52% total height, elongate subrectangular; outer
lip weakly thickened by labial varix, sharp edged, smooth
within; anal sinus of moderate width and depth, sym-
metrically U-shaped, occupying entire subsutural ramp,
apex mid-ramp; siphonal canal moderate length, relatively
wide, unnotched. Columella smooth, weakly excavated in
upper third, straight below, weakly twisted at fasciole.
Columellar and parietal callus hardly thickened, moder-
ately delimited, forming callus rim expanded over venter
abapically. Broad orange/brown colour band preserved
over base in some specimens.

Discussion — The original discussion compares Beli-
daphne saldubensis Vera-Pelaez, 2002 with a couple of
raphitomid species belonging to disparate genera that
are all immediately separated on protoconch characters.
Compared to Belidaphne semicostata (Fontannes, 1880),
B. saldubensis is smaller (11.4 mm vs 17.1 mm), the shoul-
der is sharper, the axial ribs are slightly more numerous
and narrower, the primary and secondary spirals are al-
most equal strength, whereas B. semicostata has more
numerous, finer spirals of primary to tertiary strength.
Moreover, the spirals are more strongly punctate (i.e.,
more deeply cut by the close-set axial growth lines) in
B. semicostata. The two species seem to have exploited

different ecological niches; B. semicostata is found in the
Estepona shallow water deposits, whereas B. saldubensis
occurs in the deeper-water deposits of Velerin carretera.
Belidaphne saldubensis has also been recognised in the
Italian Pliocene (Della Bella ez al., 2015, p. 55), accom-
panied by a similar ecological comment; B. semicostata
was associated with circalittoral habitat and B. salduben-
sis was lower circalittoral to epibathyal.

Distribution — Lower Pliocene: central Mediterranean,
Italy (Brunetti & Cresti, 2018). Upper Pliocene: western
Mediterranean, Estepona Basin, southern Spain (Vera-
Pelaez, 2002).

Genus Benthomangelia Thiele, 1925

Type species — Surcula trophonoidea Schepman, 1913, by
original designation, present-day, Indonesia, deep water.

1925  Benthomangelia Thiele, p. 208.

1990  Andersondrillia Schnetler in Schnetler & Beyer, p.
66. Type species (by original designation): Micro-
drillia grippi Anderson, 1964, Miocene, Germany.

Note —This genus is characterised by rather small-shelled
species with a tall spire, medially angulate whorls, long
last whorl, slowly tapering to a moderately long, slightly
twisted, unnotched siphonal canal, sculpture of narrow
axials starting as small tubercles at the shoulder, oblique
below, fading over the base, overrun by flat-topped spi-
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rals separated by narrow grooves, and a shallow anal si-
nus (Powell, 1966, p. 99).

Benthomangelia caterini (Seguenza, 1875)
Plate 16, figs 1-2

*1875  Pleurotoma Caterini Seguenza, p. 210.

1877  Raphitoma Catherini [sic] (Seg.) — Bellardi, p.
297, pl. 9, fig. 1 (spelt Caterinii on plate text).

1992 Neoguraleus caterinii [sic] (Seguenza, 1875) —
Cavallo & Repetto, p. 144, fig. 397.

2002  Benthomangelia catherini [sic] (Seguenza, 1875)
— Vera-Pelaez, p. 218, pl. 5, figs N, Q not N, O
(lapsus).

2018  ?Brachitoma caterinii [sic] (Seguenza in Bellardi,
1877 [sic]) — Tabanelli, p. 6, fig. 3.

Material and dimensions — Maximum height 8.8 mm,
width 3.1 mm. VC: NHMW 2020/0171/0149-0150 (2).

Description — Shell small, fragile, fusiform, with gradate
spire, surface glossy; spire angle 40-45°. Protoconch mul-
tispiral, turbiniform, of five strongly convex whorls, with
small highly raised nucleus, apical angle approximately
55°; last whorl with comma-shaped axial riblets (dp =
1067 um, hp = 1340 um, dp/hp = 0.80). Junction with
teleoconch sharply delimited by sinusigera. Teleoconch
of up to four strongly shouldered whorls, with broad,
concave subsutural ramp delimited adapically by single
weak subsutural cord, roundly angled at shoulder form-
ing periphery, straight sided below, tapering inwards to
deeply impressed linear suture. Axial sculpture of narrow,
opisthocline, arcuate ribs, 16-22 on last whorl, forming
small spinous tubercle on subsutural cord, narrow over
ramp, tubercular at shoulder, weakening towards and
fading before abapical suture. Spiral sculpture on spire
whorls absent, except for subsutural cord. Last whorl 66-
68% of total height, profile and sculpture as described
above, moderately convex below and constricted at base;
axials fade a short distance below periphery, not extend-
ing onto base, fine, weak spiral cords on base, strength-
ening slightly towards and on siphonal fasciole. Aper-

ture 50-52% of total height, subrectangular; outer lip not
thickened by varix (edge incomplete), smooth within; anal
sinus broad, moderately deep, asymmetrically U-shaped,
occupying entire ramp, with apex towards shoulder; si-
phonal fasciole moderately long, weakly recurved, not
notched. Columella weakly excavated, slightly twisted at
fasciole. Columellar and parietal callus weakly thickened,
sharply delimited, forming narrow callus rim.

Discussion — Benthomangelia caterini (Seguenza, 1875)
is a very characteristic species, with its highly polished,
glossy surface, small, pointed tubercles developed just
below the suture, stronger tubercles at the periphery, and
spiral sculpture restricted to a few weak cords over the
base and siphonal fasciole. Vera-Peldez (2002) in both the
text (p. 218) and plate explanation (p. 244) refers to this
species as figs N, O on plate 5. However, this must be a
lapsus as plate 5 N, Q are photographs of the same speci-
men conspecific with those herein identified as B. cate-
rini. Figures P, O must refer to his Benthomangelia ra-
faelae Vera-Pelaez, 2002, and not figs P and Q as stated.
Benthomangelia is widely distributed in bathyal and abyss-
al habitats (Bouchet & Warén, 1980, p. 45), and indeed in
Estepona B. caterini is found only in the deeper water Ve-
lerin carretera assemblage. It differs from its extant east-
ern Atlantic congeners such as B. antonia (Dall, 1881), B.
macra (Watson, 1881), B. decapitata Bouchet & Warén,
1980 in the absence of spiral sculpture on the spire whorls.

Distribution — Upper Miocene: Proto-Mediterranean,
Italy (Bellardi, 1877). Upper Pliocene: western Mediter-
ranean, Estepona Basin, southern Spain (Vera-Peldez,
2002); central Mediterranean, Italy (Tabanelli, 2018).

Benthomangelia obtusangula (Brocchi, 1814)
Plate 17, figs 1-3

*1814  Murex obtusangulus Brocchi, p. 422, pl. 8, fig. 19.
1847  Pleurotoma obtusangula Brocchi (Murex) — Bel-
lardi, p. 65, pl. 3, fig. 21.
1854  Pleurotoma obtusangula Brocc. — Hornes, p. 365,
pl. 40, figs 7, 8.

Plate 16. Benthomangelia caterini (Seguenza, 1875); 1. NHMW 2020/0171/0149, height 7.5 mm, width 3.0 mm, 1d, detail of proto-
conch; 2. NHMW 2020/0171/0150, height 8.8 mm, width 3.1 mm (digital images). Velerin carretera, Velerin, Estepona, Lower

Piacenzian, Upper Pliocene.
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Pleurotoma (d. Drillia) obtusangula Brocc. —
Hoernes & Auinger, p. 317, pl. 40, figs 13, 14.
Drillia obtusangula (Br.) — Sacco, p. 45, pl. 12,
figs 15, 16.

Drillia obtusangula var. obtusocarinata Sacco, p.
45, pl. 12, fig. 17 (= var. A of Bellardi, 1877).
Drillia obtusangula var. dertocostata Sacco, p. 45,
pl. 12, fig. 18 (= var. B of Bellardi, 1877).

Drillia obtusangula Brocchi — Cipolla, p. 116
[12], pl. 12 [1], fig. 4.

Drillia obtusangula Br. — Montanaro, p. 150 [120],
pl. 7[10], figs 3, 4.

Drillia obtusangula var. dertocostata Sacco —
Montanaro, p. 151 [121], pl. 7 [10], figs 5, 6.
Drillia obtusangula Brocchi — Csepreghy-Mez-
nerics, p. 8, pl. 1, figs 11-14.

Clavus (Brachytoma) obtusangula Brocchi, 1814
— Glibert, p. 25, pl. 4, fig. 4.

Drillia (Drillia) obtusangula (Brocchi 1814) —
Rossi Ronchetti, p. 325, fig. 175.

Brachytoma obtusangula (Brocchi, 1814) — Ras-
mussen, p. 89, pl. 8, fig. 6.

Brachytoma obtusangula (Brocchi, 1814) — Sor-
genfei, p. 275, pl. 58, fig. 195.

Drillia (Stenodrillia) obtusangula (Brocchi 1814)
— Svagrovsky, p. 25, pl. 8, fig. 1.

Drillia (Drillia) obtusangula (Brocchi 1814) —
Kojumdgieva in Kojumdgieva & Strachimirov, p.
200, pl. 48, fig. 5.

Brachytoma obtusangula (Brocchi, 1814) — An-
derson, p. 295, pl. 37, fig. 245.

Drillia obtusangulus [sic] Brocchi, 1814 — Strausz,
p. 424, pl. 19, figs 12, 14.

Clavus (Drillia) obtusangulus (Brocchi) — Pelo-
sio, p. 158 [58], pl. 45, figs 13-14.

Clavus (Drillia) obtusangulus (Brocchi) 1814 —
Caprotti & Vescovi, p. 178, pl. 2, fig. 20.
Brachitoma [sic] obtusangula (Brocchi, 1814) —
Malatesta, p. 422, pl. 31, fig. 4.

Clavus obtusangulus (Brocchi) — Caprotti, p. 46,
pl. 16, fig. 20.

Murex obtusangulus Brocchi, 1814 — Pinna &
Spezia, p. 152, pl. 38, fig. 4.

Clavus (Drillia) obtusangulus (Brocchi) — Cus-
cani Politi, p. 50, pl. 6, fig. 23.

Brachytoma obtusangula (Brocchi, 1814) — Mar-
tinell & Marquina, p. 126, pl. 1, figs 13, 14.
Asthenotoma obtusangula (Brocchi, 1814) — A.W.
Janssen, p. 290, pl. 12, fig. 4, pl. 49, figs 11, 12.
Stenodrillia obtusangulus (Brocchi, 1814) — Cav-
allo & Repetto, p. 134, fig. 355.

Benthomangelia obtusangula (Brocchi, 1814) —
Vera-Peldez, p. 513, text-fig. 42, pl. 39, figs 1-4.
Clavus obtusangulus (Brocchi, 1814) — Chirli, p.
41, pl. 11, figs 8-10.

Benthomangelia obtusangula (Brocchi, 1814) —
Vera-Peldez, p. 217, pl. 5, figs M, N.

Clavus (Drillia) obtusangulus (Brocchi, 1814) —
Batuk, p. 44, pl. 14, figs 1, 2.

Benthomangelia aff. obtusangula (Brocchi, 1814)
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— R. Janssen & Wienrich in Wienrich, p. 692, pl.
111, figs 1-2, pl. 143, figs 4-11.

2008  Brachytoma obtusangula (Brocchi, 1814) — Chirli
& Richard, p. 71, pl. 14, figs 4, 5.

2010  Benthomangelia obtusangula (Brocchi, 1814) —
Sosso & Dell’Angelo, p. 47, unnumbered fig. p.
62, bottom row centre.

2018  Benthomangelia obtusangula (Brocchi, 1814) —

Brunetti & Cresti, p. 98, fig. 404.

Material and dimensions — Maximum height 12.3 mm,
width 4.2 mm. CO: NHMW 2020/0171/0151 (3): VC:
NHMW 2020/0171/0152-0154 (3), NHMW 2020/0171/
0155 (35). EL: NHMW 2020/0171/0669 (3).

Description — Shell small, of medium-thickness, with tall
gradate spire; spire angle 25-30°. Protoconch multispiral,
tall turbiniform, apical angle approximately 60°, of three
convex whorls, with small, elevated nucleus; last half
whorl with comma-shaped axial riblets (dp = 530 um, hp
= 1095 um, dp/hp = 0.48, dn = 110 gum, dV1 = 210 um).
Junction with teleoconch sharply delimited by sinusigera.
Teleoconch of up to six sharply shouldered whorls, with
moderately broad, concave subsutural ramp delimited
adapically by thickened subsutural cord composed of
two fused spirals, shoulder forming periphery, weakly
convex below, separated by narrowly impressed suture.
Axial sculpture predominant, rounded, opisthocline ribs
developed at shoulder, 11-14 on last whorl, roughly equal
in width to their interspaces, extending to abapical suture.
Spiral sculpture of thickened subsutural cord, 3-4 further
weaker cords over subsutural ramp, below shoulder of al-
ternating strength, four primaries on spire whorls. Last
whorl 60-62% of total height, profile and sculpture as
described above, moderately convex below shoulder and
constricted at base; axials subobsolete over base, narrow
spirals of equal strength over base and siphonal fasciole.
Aperture 47-48% of total height, subrectangular; outer
lip not thickened by varix, sharp edged, smooth within;
anal sinus broad, moderately deep, asymmetrically U-
shaped, occupying entire ramp, with apex just above
shoulder; siphonal fasciole moderately long, bent to left,
unnotched. Columella weakly excavated in adapical half,
slightly twisted at fasciole. Columellar and parietal cal-
lus weakly thickened, sharply delimited, forming narrow
callus rim.

Discussion — Benthomangelia obtusangula (Brocchi,
1814) has been widely reported in the European fossil
literature from the Middle Miocene to Upper Pliocene
and from the North Sea Basin to the Mediterranean, in-
cluding the Paratethys. In all assemblages the species is
remarkably variable. This is well illustrated in the North
Sea Basin assemblages by R. Janssen & Wienrich (in
Wienrich, 2007, pl. 143, figs 4-11) and in the Paratethys
by Batuk (2003, pl. 14, figs 1-2). These records may well
represent a species complex rather than a single taxon
(e.g., the Paratethyan specimens tend to have a narrower
siphonal canal), but the protoconch seems to be similar in
all specimens in which it has been illustrated (A.-W. Jans-
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Plate 17. Benthomangelia obtusangula (Brocchi, 1814); 1. NHMW 2020/0171/0152, height 10.8 mm, width 4.0 mm; 2. NHMW
2020/0171/0153, height 9.3 mm, width 3.5 mm (digital images); 3. NHMW 2020/0171/0154, detail of protoconch (SEM image).
Velerin carretera, Velerin, Estepona, Lower Piacenzian, Upper Pliocene.

sen, 1984, pl. 12, fig. 4; R. Janssen & Wienrich, 2007, pl.
111, figs 1-2).

Distribution — Middle Miocene: North Sea Basin, Den-
mark (Rasmussen, 1956; Sorgenfrei, 1958), Germany
(Anderson, 1964; R. Janssen & Wienrich, 2007), Nether-
lands (A.W. Janssen, 1984); Paratethys, Austria (Hornes,
1854), Bulgaria (Kojumdgieva & Strachimirov, 1960),
Hungary (Csepreghy-Meznerics, 1953; Strausz, 1966),
Poland (Batuk, 2003), Romania (Hoernes & Auinger,
1891), Slovakia (Svagrovsky, 1958); Proto-Mediterrane-
an, Italy (Bellardi, 1877; Sacco, 1904). Upper Miocene:
North Sea Basin, Belgium (Glibert, 1954), Proto-Med-
iterranean, Italy (Bellardi, 1877; Sacco, 1904; Montan-
aro, 1937). Lower Pliocene: western Mediterranean, NE
Spain (Gili & Martinell, 1994); central Mediterranean,
Italy (Bellardi, 1877; Sacco, 1904; Pelosio, 1967; Caval-
lo & Repetto, 1992; Chirli, 1997; Sosso & Dell’Angelo,
2010; Brunetti & Cresti, 2018). Upper Pliocene: western
Mediterranean, Estepona Basin, southern Spain (Bel-
lardi, 1877; Vera-Pelaez, 1996, 2002), France (Chirli &
Richard, 2008); central Mediterranean, Italy (Cipolla,
1914; Caprotti & Vescovi, 1973; Malatesta, 1974; Caprot-
ti, 1976).

Benthomangelia peridotitae Vera-Pelaez, 2002
Plate 18, fig. 1

*2002  Benthomangelia peridotitae Vera-Pelaez, p. 219,
pl. 5, figs S, T, pl. 17, figs R, S.

Material and dimensions — Maximum height 9.5 mm,
width 3.6 mm. CO: 1 specimen; VC: 3 specimens (Vera-
Pelaez, 2002, p. 220).

Original description — “concha mediana-pequenia (H.
max. medida: 9.50 mm,; A. max. medida: 3.60 mm), turri-
culada-escalariforme, biconica, de 6 vueltas de espira
angulosas con fuertes costulas varicosas. Protoconcha
sinosigera, multispiral conica-turbiniforme, de 3'/, vuel-
tas de espira convexas lisas y pulidas. Escultura de la
teleoconcha con 7-9 fuertes costulas axiales varicosas,
gruesas y oblicuas y 7-9 pares de microsurcos espirales
regularmente espaciados. Sutura sinuosa. Lineas de cre-
cimiento opistoclinas. Ultima vuelta bicénica alargada.
Abertura angosta-fusiforme. Bordes columelar y parietal
fusionados por un callo grueso, de forma sinusoidal. Ca-
nal sifonal recto y largo. Labro externo roto. Seno anal
en U en la rampa sutural, bastante profundo y ancho.
Desarrollo larvario planctotrofico. Protoconcha multis-
piral conica-turbiniforme, sinosigera [sic], de 3/, vuel-
tas convexas, pulidas y brillantes. Nicleo muy pequerio,
centrado, esférico, algo oblicuo con respecto al eje axial.
La protoconcha es lisa, la tiltima '/, vuelta presenta fi-
nisimas costulas axiales filiformes opistocirtas que se
engrosan en el ultimo '/ ', que cruzados con cordoncillos
Sforman un reticulo. Sutura larvaria canaliculada. Te-
leoconcha turriculada-escalariforme, biconica, de vuel-
tas angulosas debido a 7-9 costulas axiales varicosas
gruesas opistoclinas que cruzan las vueltas, mads finas en
la rampa sutural. Se diferencian una rampa sutural, algo
concava, que ocupa la mitad de la altura de las vueltas
v una region abapical a la rampa sutural, algo convexa



Plate 18. 1. Benthomangelia peridotita Vera-Pelaez, 2002, holo-
type VL/G.671.001.001, height 9.5 mm, width 3.6 mm; Vele-
rin conglomerates. 2. Benthomangelia rafaelae Vera-Pelaez,
2002, holotype VLIG670.001.001, height 9.8 mm, width 3.6
mm. Velerin carretera, Velerin, Estepona, Lower Piacenzian,
Upper Pliocene (original images from Vera-Pelaez, 2002).

y mas corta. La escultura espiral consiste en 7-9 pares
de microsurcos espirales regularmente espaciados. Este
patron de escultura se mantiene en todas las vueltas.
Sutura sinuosa. Lineas de crecimiento opistoclinas. La
ultima vuelta es algo mas alta de la mitad de la altura
de la concha, biconica, con una rampa sutural amplia,
una region mayor convexa en el centro, un cuello fusi-
forme y un canal sifonal largo y recto. Abertura angosta-
fusiforme. Bordes columelar y parietal fusionados por un
callo grueso, de forma sinusoidal. Labro externo roto en
parte. Seno anal en U, ocupando la altura de la rampa
sutural, profundo y ancho” (Vera-Pelaez, 2002, p. 220).

Discussion — According to the original discussion,
Benthomangelia peridotitae Vera-Pelaez, 2002 is char-
acterised by having 7-9 broad, varicose, widely spaced
axial ribs crossed by 7-9 pairs of widely spaced “micro-
sulci”, and a multispiral protoconch similar to that seen in
other Benthomangelia species. It differs from B. obtusan-
gula (Brocchi, 1814) in having fewer, wider ribs and less
angular whorls. We have not recognised any specimens
from Estepona attributable to this species.

Distribution — Upper Pliocene: western Mediterranean,
Estepona Basin, southern Spain (Vera-Pelaez, 2002).

Benthomangelia rafaelae Vera-Peliez, 2002
Plate 18, fig. 2

*2002  Benthomangelia rafaelae Vera-Pelaez, p. 218, pl. 5,
figs P, O (not Q as stated; lapsus), R, pl. 17, figs P, Q.

Material and dimensions — Maximum height 11.3 mm,
width 4.2 mm. VC: 3 specimens; PQ: 1 specimen (Vera-
Pelaez, 2002, p. 219).

Original description — “Concha mediana (H. max. me-
dida: 11.25 mm; A. max. medida: 4.10 mm), turricula-
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da-escalariforme, biconica, de 6 vueltas de espira an-
gulosas. Protoconcha multispiral, turbiniforme-conica,
sinosigera [sic], pequeiia, de 3'/-3'/,, vueltas pulidas y
globosas, la ultima vuelta larvaria con costulas filifor-
mes opistocirtas. Las vueltas presentan una rampa su-
tural y una region abapical convexas. La escultura es
doble: axial y espiral, la axial consta de 12-16 costulas
filiformes opistoclinas. La espiral consiste en cordon-
cillos puntiformes proximos entre si que cubren todas
las vueltas. Lineas de crecimiento opistoclinas. Sutura
sinuosa, superficial. Canal sifonal largo, recto. Aber-
tura fusiforme, angosta, de borde paralelelos. Bordes
columelar y parietal subrectos, cubiertos por un callo.
Labro externo cortante. Seno anal en forma de U, mo-
deradamente profundo, ocupando toda la altura de la
rampa sutural. El labro externo contiene interiormen-
te una variz axial. Desarrollo larvario planctotrofico.
Protoconcha multispiral, turbiniforme-conica, sinosige-
ra [sicl, pequeiia, de 3'/-3'/, vueltas pulidas, globosas.
Se distinguen una protoconcha 1, constituida por las '/,
primeras vueltas, lisas y pulidas. Niucleo muy pequeiio,
desplazado abaxialmente, aplanado apicalmente. Pro-
toconcha II: siguientes vueltas, con finisimas costulillas
filiformes opistocirtas que cobran importancia en el
desrrollo [sic] larvario, el ultimo y. de vuelta consta de
finos cordoncillos espirales. Sutura larvaria canalicula-
da. Teleoconcha turriculada-escalariforme, las vueltas
presentan un perfil anguloso virtud a una rampa sutural
que ocupa algo menos de la mitad de la altura de las
vueltas y una region convexa abapicalmente a ésta. La
escultura es doble: axial y espiral, la axial consite en
12-16 costulas filiformes opistoclinas, fuertemente com-
primidas lateralmente y que se extienden de sutura a
sutura. En la ontogenia se incrementa el n° de costulas,
adelgazandose en la rampa sutural. La escultur espiral
consiste en 6-12 cordoncillos puntiformes proximos en-
tre si en la rampa sutural y una cantidad equivalente en
la region abapical a la rampa sutural, cubriendo toda
la superficie de las vueltas. Lineas de crecimiento opis-
toclinas. Sutura sinuosa, superficial. La ultima vuelta
ocupa % de la altura de la concha, biconica-fusiforme,
presenta una breve rampa sutural con la misma escul-
tura descrita en las vueltas anteriores. Abapicalmente a
la rampa sutural aparecen cordoncillos espirales punti-
formes alternos mas anchos con otros mas finos hasta la
base. Canal sifonal muy largo, recto, levemente torcido
abaxialmente. Abertura fusiforme, angosta, de borde
paralelelos. Bordes columelar y parietal subrectos cu-
biertos por un callo. Labro externo cortante. Seno anal
en forma de U, poco profundo, ocupando la altura de
la rampa sutural, con el apice en la mediana. El labro
externo en su parte interior presenta una variz axial”
(Vera-Peldez, 2002, p. 219).

Discussion — Vera-Pelaez (2002, p. 219) considered the
present-day NE Atlantic Benthomangelia decapitata
Bouchet-Warén, 1980 most similar to B. rafaelae Vera-
Pelaez, 2002, differing in having spiral sculpture covering
the whole surface, lacking on the subsutural ramp of B.
decapitata, in having a longer siphonal canal, and in hav-
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ing fewer protoconch whorls. As with Benthomangelia
peridotitae Vera-Pelaez, 2002, we have not found any
specimens that can be attributed to this species.

Distribution — Upper Pliocene: western Mediterranean,
Estepona Basin, southern Spain (Vera-Pelaez, 2002).

Benthomangelia spinifera (Bellardi, 1847)
Plate 19, figs 1-3

1841  Pleurotoma spinulosa Bellardi & Michelotti, p.
100, pl. 1, fig. 9 (non Risso, 1826).

Pleurotoma spinifera Bellardi, p. 66 (nom. nov.
pro Pleurotoma spinulosa Bellardi & Michelotti,
1841, non Risso, 1826).

1862  Pleurotoma acanthoplectum Brugnone, p. 19, pl.

*1847

1, fig. 11.

1877  Raphitoma spinifera Bell. — Bellardi, p. 298, pl. 9,
fig. 2.

1877  Raphitoma acanthoplecta (Brugn.) — Bellardi, p.
298, pl. 9, fig. 3.

1914 Daphnella (Raphitoma) spinifera Bellardi — Ci-
polla, p. 161 [57], pl. 14 [3], fig. 7.

1937 Daphnella (Raphitoma) spinifera Bell. — Monta-
naro, p. 179 [149], pl. 8 [11], fig. 34.

1937 Daphnella (Raphitoma) spinifera var. acantho-
plecta (Brugn.) — Montanaro, p. 180 [150], pl. 8
[11], figs 35, 36.

1967  Raphitoma (Raphitoma) spinifera (Bellardi) — Pe-
losio, p. 165 [65], pl. 46, fig. 8.

1968  Raphitoma (Raphitoma) spinifera (Bellardi, 1847)
— Robba, p. 606, pl. 46, fig. 4.

1981  Raphitoma spinifera (Bellardi, 1847) — Ferrero
Mortara et al., p. 91, pl. 18, fig. 8.

1992 Neoguraleus spiniferus (Bellardi, 1847) — Cavallo
& Repetto, p. 144, fig. 398.

1996  Theta spinifera (Bellardi, 1847) — Vera-Pelaez, p.
656, text figs 34e, f, 35j, 65, pl. 50, figs 1-10.

1997  Raphitoma spinifera Bellardi, 1847 — Chirli, p. 88,
pl. 25, figs 5-7.

2002  Theta spinifera (Bellardi, 1847) — Vera-Pelaez, p.
227, pl. 6, figs T, U, V, pl. 16, figs J, K.

2008  Neoguraleus spiniferus (Bellardi, 1847) — Chirli
& Richard, p. 68, pl. 13, fig. 8.

2010  Benthomangelia spinifera (Bellardi, 1847) — Sos-
so & Dell’Angelo, p. 47, unnumbered fig. p. 62,
bottom row right.

2018  Benthomangelia acanthoplecta (Brugnone, 1862)
— Brunetti & Cresti, p. 98, fig. 403.

Material and dimensions — Maximum height 17.5 mm,
width 6.2 mm. CO: NHMW 2020/0171/0068 (3). VC:
NHMW 2020/0171/0069-71 (3), NHMW 2020/0171/0072
(4). VS: NHMW 2020/0171/0073 (1).

Description — Shell medium size, relatively fragile,
slender, with pagodiform, gradate spire; spire angle 30-
35°. Protoconch tall, apical angle approximately 60°,
multispiral, of 3.5 convex whorls, with small nucleus;
nucleus with a few spiral lines, last whorl with comma-
shaped axial riblets (dp = 775 um, hp = 1045 um, dp/hp
=0.74, dn = 120 ym, dV1 = 220 um). Teleoconch of up
to six carinate angular whorls, with broad, concave sub-
sutural ramp width of adapical half of whorl, narrow,
elevated shoulder cord, concave below, separated by

Plate 19. Benthomangelia spinifera (Bellardi, 1847); 1. NHMW 2020/0171/0069, height 13.3 mm, width 5.5 mm; 2. NHMW
2020/0171/0070, height 9.1 mm, width 4.0 mm (digital images); 3. NHMW 2020/0171/0071, detail of protoconch (SEM image).
Velerin carretera, Velerin, Estepona, Lower Piacenzian, Upper Pliocene.



superficial, linear suture. Axial sculpture of very nar-
row opisthocline ribs developed at shoulder where they
form spinous tubercles, 10-12 on penultimate whorl,
rapidly weakening towards and not reaching abapical
suture on later adult whorls. Spiral sculpture only below
shoulder, extremely weak. Last whorl 66-68% of total
height, with broad, concave subsutural ramp, sharply
angled at spinous shoulder cord, weakly convex below,
moderately constricted at base; spirals slightly stronger
over siphonal fasciole. Aperture 50-51% of total height,
elongate, ovate; outer lip thin, sharp edged, without
varix, smooth within; anal sinus broad, shallow, sym-
metrically U-shaped, occupying entire ramp, with apex
placed mid-ramp; siphonal canal long, recurved, shal-
lowly notched at tip. Columella smooth, weakly exca-
vated, twisted at fasciole. Columellar and parietal cal-
lus not thickened, sharply delimited forming narrow
callus rim.

Discussion — Vera-Pelaez (1996, 2002) placed this spe-
cies in the raphitomid genus Theta Clarke, 1959. Al-
though members of that genus with multispiral pro-
toconchs are unusual in not always having the typical
diagonally reticulated protoconch sculpture seen in
raphitomids (see Bouchet & Warén, 1980, figs 252-256),
the protoconch of Pleurotoma spinifera Bellardi, 1847
is typically mangeliid. It is easily separated from all its
congeners by the spinous shoulder.

Distribution — Upper Miocene: Proto-Mediterranean,
Italy (Bellardi, 1877; Montanaro, 1937; Robba, 1968).
Lower Pliocene: central Mediterranean, Italy (Bellardi,
1877; Pelosio, 1967; Cavallo & Repetto, 1992; Chirli,
1997; Sosso & Dell’Angelo, 2010). Upper Pliocene: west-
ern Mediterranean, Estepona Basin, Spain (Vera-Pelaez,
2002), France (Chirli & Richard, 2008); central Mediter-
ranean, Italy (Bellardi, 1877; Cipolla, 1914).

Genus Glabrocythara Fargo, 1953

Type species — Glabrocythara locklini Fargo, 1953, by
original designation, Pliocene, Florida, USA.

1953 Glabrocythara Fargo, p. 390.

Note — The genus is characterised by its multispiral pro-
toconch of which the last whorl has cancellate sculpture
and a subcarinate profile. For generic discussion see
Scarponi & Della Bella (2010, p. 83).

Glabrocythara multicostata Scarponi & Della Bella, 2010
Plate 20, fig. 1

*2010  Glabrocythara multicostata Scarponi & Della
Bella, p. 83, figs 229-240.

Material and dimensions — Height 5.1 mm, width, 2.1 mm.
CO: NHMW 2020/0171/0202 (1).

Cainozoic Research, 23(1), pp. 47-111, June 2023 73

Description — Shell very small, solid, fusiform; spire an-
gle approximately 30°. Protoconch incomplete (probably
multispiral). Junction with teleoconch delimited by si-
nusigera. Teleoconch of four weakly shouldered, weakly
convex whorls; subsutural ramp narrow, delimited by
slightly stronger shoulder cord, weakly convex below,
separated by narrowly impressed undulating suture. Ax-
ial sculpture of elevated, rounded, weakly opisthocline
ribs, 14 on last whorl, slightly narrower than their inter-
spaces; on last two whorls adapical end of ribs extend
slightly above, coronating suture. Spiral sculpture of ex-
tremely fine, crowded threads on subsutural ramp, cords
only slightly stronger below shoulder, of primary to terti-
ary strength. Last whorl 60% of total height, profile and
sculpture as described above, hardly constricted at base;
axials and spirals persist over base, seven stronger cords
over siphonal fasciole cut by abapical ends of ribs, mak-
ing cords slightly tubercular. Aperture narrow, ovate-
elongate, 41% of total height; outer lip strongly thickened
by broad labial varix, with small tubercle at lateral bor-
der of anal sinus; anal sinus narrow, deeply U-shaped,
strongly distorting adapical part of outer lip; siphonal
canal very short, unnotched. Columella shallowly ex-
cavated in upper half, straight below. Columellar callus
weakly thickened, parietal callus moderately thickened,
sharply delimited, forming narrow callus rim.

Discussion — We attribute one specimen from the Velerin
conglomerates to Glabrocythara multicostata Scarponi
& Della Bella, 2010. The size of the Estepona specimen
is the same as holotype. Unfortunately, the protoconch is
incomplete, but the last whorl appears subcarinate, and
the sculpture is very similar, the last whorl with one rib
more than the maximum for the Italian specimens (14 vs.
10-13 fide Scarponi & Della Bella, 2010, p. 122, appendix
3). In the Italian Pliocene it is found in infralittoral as-
semblages and in Estepona also in the shallower water
deposits.

Distribution — Upper Pliocene: western Mediterranean,
Estepona Basin, southern Spain (this paper); central
Mediterrannean (Scarponi & Della Bella, 2010).

Plate 20. Glabrocythara multicostata Scarponi & Della Bella,
2010; 1. NHMW 2020/0171/0202, height 5.1 mm, width, 2.1
mm, (digital image). Velerin conglomerates, Velerin, Este-
pona, Lower Piacenzian, Upper Pliocene.
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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 P. Fischer, p. 593. Unjustified emenda-

tion 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.

1917  Rissomangelia Monterosato, p. 24. Type species

(by subsequent designation; Dall, 1918): Pleu-

rotoma bertrandii Payraudeau, 1827, present-day,

Mediterranean.

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.

Rugocythara Nordsieck, p. 35. Type species (by

original designation): Pleurotoma rugulosum Phi-

lippi, 1843b, Oligocene, Germany.

1883b

1977a

1977a

Mangelia coarctata (Forbes, 1840)
Plate 21, figs 1-3

*1840  Pleurotoma coarctata Forbes, p. 107, pl. 2, fig. 15.
1851  Mangelia costata var. coarctata Forbes & Hanley,
p. 485, pl. 114a, fig. 5, pl. RR, fig. 4.

1910  Mangelia costata var. coarctata Forbes et Hanley
— Cerulli-Irelli, p. 54 [246], pl. 5 [36], fig. 12.

1914  Mangelia costata var. coarctata Forbes et Hanley
— Cipolla, p. 142 [38], pl. 13 [2], fig. 11.

1968  Cythara (Cytharella) costata coarctata (Forbes) —
Nordsieck, p. 165, pl. 28, fig. 92-41.

1974 Cytharella costata (Donovan, 1803) [sic] — Mala-
testa, p. 432, pl. 32, fig. 9 [non Mangelia costata
(Pennant, 1777)].

Cythara (Cytharella) coarctata (Forbes, 1840) —

Nordsieck, p. 32, pl. 4, fig. 30.

1979  Cythara costata (Donovan, 1803) — Bogi et al., p.
8, fig. 6 (non Mangelia costata (Pennant, 1777).

1984  Mangelia coarctata (Forbes, 1844) — Van Aartsen
etal.,p. 43, fig. 208.

1984  Cytharella coarctata (Forbes, 1840) — Fretter &
Graham, p. 529, fig. 365.

1988  Cytharella coarctata (Forbes, 1840) — Graham, p.
448, fig. 187.

1992 Mangelia costata (Donovan, 1804) [sic] — Cavallo
& Repetto, p. 142, fig. 388 [non Mangelia costata
(Pennant, 1777)].

1993 Cythara (Cytharella) costata (Donovan, 1803) —
Gonzalez Delgado, 37, pl. 3, figs 6-8 [non Mange-

1977a

lia costata (Pennant, 1777)].

1997  Mangelia costata (Donovan, 1804) [sic] — Chir-
li, p. 67, pl. 19, figs 8-10 [non Mangelia costata
(Pennant, 1777)].

2001  Mangelia costata (Donovan, 1804) [sic] — Cachia
etal.,p.53,pl 7, fig. 11.

2008  Mangelia coarctata (Forbes, 1840) — Chirli & Ri-
chard, p. 67, pl. 13, fig. 6.

2010  Mangelia coarctata (Forbes, 1840) — Scarponi &
Della Bella, p. 20, figs 25-32.

2011  Mangelia coarctata (Forbes, 1840) — Landau et
al.,p.33,pl. 17, figs 4, 5.

2011  Mangelia coarctata (Forbes, 1840) — Hernandez
etal.,p.226,pl. 75, figs F-G.

2018  Mangelia coarctata Forbes, 1840 [sic] — Brunetti
& Della Bella, p. 92, fig. 377.

2021  Mangelia costata (Pennant, 1777) — Oztiirk, p.
246, fig. 5 (non Mangelia costata (Pennant, 1777).

2022 Mangelia coarctata (Forbes, 1840) — Brunetti, p.
70, fig. 149.

2023 Mangelia coarctata (Forbes, 1840) — Spada et al.,
p. 12, fig. 6.

Material and dimensions — Maximum height 9.1 mm,
width 3.2 mm. CO: NHMW 2020/0171/0192-0194 (3),
NHMW 2020/0171/0195 (50+). VC: NHMW 2020/0171/
0196 (26). EL: NHMW 2020/0171/0197 (14).

Description — Shell small, solid, slender fusiform; spire
angle approximately 30° Protoconch multispiral, tall,
conical of 3.1 convex whorls, apical angle 55°, with small,
depressed nucleus; first three whorls smooth, last quarter
whorl with comma-shaped axial riblets (dp = 695 um, hp
=775 um, dp/hp = 0.90, dn = 115 ym, dV1 = 230 um).
Junction with teleoconch sharply delimited by sinusigera.
Teleoconch of up to five non-shouldered convex whorls;
subsutural ramp not developed, separated by narrowly
impressed, undulating suture. Axial sculpture of very
narrow, opisthocline ribs, 6-7 on last whorl, much nar-
rower than their interspaces, overrun by extremely fine
cordlets of roughly alternating strength, spiral sculpture
almost subobsolete. Last whorl 57-61% of total height,
profile and sculpture as described above, broadly con-
vex, weakly constricted at base; axials and spirals persist
over base, spirals continue weakly over siphonal fasciole.
Aperture 39-42% of total height, very narrow, elongate;
outer lip extremely strongly thickened by broad labial
varix, sharp edged, with low tubercle at lateral border of
anal sinus; anal sinus moderately shallow U-shaped, not
distorting outer lip; siphonal canal moderately short, un-
notched. Columella smooth, weakly excavated in upper
third, straight below, slightly twisted at fasciole. Columel-
lar callus weakly thickened, parietal callus moderately
thickened, sharply delimited, forming narrow callus rim.

Discussion — The relationship between Mangelia cos-
tata (Pennant, 1777) and M. coarctata (Forbes, 1840) is
controversial with a variety of taxonomic opinions, from
considering them conspecific (e.g., Fretter & Graham,
1984; Graham, 1988), or M. coarctata (Forbes, 1840) a
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Plate 21. Mangelia coarctata (Forbes, 1840); 1. NHMW 2020/0171/0192, height 9.1 mm, width 3.2 mm; 2. NHMW 2020/0171/0193,
height 8.5 mm, width 3.0 mm (digital images); 3. NHMW 2020/0171/0194, detail of protoconch (SEM image). Velerin conglom-
erates, Velerin, Estepona, Lower Piacenzian, Upper Pliocene.

deeper water morphotype of M. costata (e.g., Van Aart-
sen et al., 1984), to considering them separate species
(e.g., Scarponi & Della Bella, 2010).

According to Scarponi & Della Bella (2010) M. coarctata,
today a circalittoral species, differed from M. costata, an
infralittoral species, in having a more regularly conical
spire and non-gradate as in M. costata due to a wider, but
less well delimited and less concave subsutural ramp, and
the spiral sculpture was finer. The two cannot be separat-
ed on protoconch characters (see Scarponi & Della Bella,
2010, p. 117-118, appendix 3). The specimens from Este-
pona compare closely with those from Italy illustrated by
Scarponi & Della Bella (2010, figs 26-28.). For further dis-
cussion see below under M. costata. Mangelia coarctata
differs from Villiersiella attenuata (Montagu, 1803) most
markedly in apertural characters: a deeper anal sinus,
thickened outer lip, and shorter siphonal canal.

Distribution — Lower Pliocene: Atlantic, Guadalquivir
Basin, S. Spain (Gonzalez Delgado, 1993; Landau et
al., 2011; Brunetti, 2022); central Mediterranean, Italy
(Cavallo & Repetto, 1992; Scarponi & Della Bella, 2010;
Brunetti & Della Bella, 2018). Upper Pliocene: western
Mediterranean, Estepona Basin, southern Spain (Vera-
Peléez, 2002), France (Chirli & Richard, 2008); central
Mediterranean, Italy (Cipolla, 1914; Malatesta, 1974;
Scarponi & Della Bella, 2010). Lower Pleistocene: cen-
tral Mediterranean, Italy (Cerulli-Irelli, 1910). Present-
day: Atlantic Europe, British Isles (Fretter & Graham,
1984; Graham, 1988), Sweden (Spada et al., 2023), Ca-
nary Islands (Hernandez et al., 2011), western Mediter-
ranean, Italy (Van Aartsen et al., 1984), central Mediter-

ranean, Italy (Nordsieck, 1977, Bogi“et al., 1979; Cachia
etal.,2001), eastern Mediterranean (Oztiirk, 2021), entire
Mediterranean (Spada et al., 2023).

Mangelia costata (Pennant, 1777)
Plate 22, figs 1-2; Plate 23, figs 1-3

*1777  Murex costatus Pennant, p. 125, pl. 79, fig. 1.
1848  Clavatula costata Da Costa [sic] — S.V. Wood, p.
58, pl. 7, fig. 6.
1910  Mangelia costata Pennt. — Cerulli-Irelli, p. 54
[246], pl. 5 [36], fig. 10.
1915  Mangilia [sic] costata (Donovan) — Harmer, p.
244, pl. 29, fig. 13.
1966  Cytharella costata (Donovan, 1803) — Powell, p.
100, pl. 15, fig. 21.
1968  Cythara (Cytharella) costata (Donovan) — Nord-
sieck, p. 165, pl. 28, fig. 92-40.
Cythara (Cytharella) costata (Donovan, 1803) —
Nordsieck, p. 32, pl. 4, fig. 28.
2023  Mangelia costata (Pennant, 1777) — Spada et al.,

1977a

p. 14, fig. 7.

non 1878  Pleurotoma costata Da Costa [sic] — Nyst (par-
tim), pl. 3, fig. 17 [= Mangelia substriolata (Harm-
er, 1918)].

non 1882 Pleurotoma costata Da Costa [sic] — Nyst (par-
tim), p. 52 [= Mangelia substriolata (Harmer,
1918)].

Mmon 1937  Mangelia costata Penn. — Montanaro, p. 140 [170],

pl. 8 [11], figs 1, 2.
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Plate 22. Mangelia costata (Pennant, 1777); 1. NHMW 2020/0171/0641, height 5.2 mm, width 2.3 mm, 1d, e, detail of protoconch;
2. NHMW 2020/0171/0642, height 5.2 mm, width 2.1 mm (digital images, except 1d, e, SEM images). Velerin conglomerates,
Velerin, Estepona, Lower Piacenzian, Upper Pliocene.

non 1974 Cytharella costata (Donovan, 1803) [sic] — Mala-
testa, p. 432, pl. 32, fig. 9 [= Mangelia coarctata
(Forbes, 1840)].

non 1992 Mangelia costata (Donovan, 1804) [sic] — Cavallo

& Repetto, p. 142, fig. 388 [= Mangelia coarctata
(Forbes, 1840)].

Material and dimensions — Maximum height 6.2 mm,
width 2.3 mm. CO: NHMW 2020/0171/0641-0643 (3),
NHMW 2020/0171/0644 (40). VC: NHMW 2020/0171/
0637-0639 (3), NHMW 2020/0171/0640 (1). EL: NHMW
2020/0171/0680 (15).

Description — Shell small of medium thickness, slender
fusiform; spire angle approximately 30°. Protoconch mul-
tispiral, tall conical of 3.75 convex whorls, apical angle
approximately 55°, with small slightly raised nucleus: first
three whorls smooth, last half whorl with comma-shaped
axial riblets (dp = 780-810 um, hp = 870-1025 um, dp/hp
=0.79-0.90, dn = 85-115 ym, dV1 = 185-230 um). Junction
with teleoconch delimited by sinusigera. Teleoconch of
3-3.5 weakly shouldered whorls, subsutural ramp convex,
poorly delimited, convex below, separated by narrowly
impressed, undulating suture. Axial sculpture of 8-9 very
narrow, sinuous, opisthocline ribs, much narrower than
their interspaces, overrun by numerous, extremely fine
subequal threads. Last whorl about 64% total height, pro-
file and sculpture as described above, weakly shouldered
a short distance below suture, weakly convex below, mod-
erately constricted at base; axials and spirals persist over
base, spirals slightly stronger over siphonal fasciole; fas-
ciole not delimited. Aperture 44% of total height, narrow,

elongate; outer lip weakly to modertely thickened by nar-
row labial varix, smooth within; anal sinus of moderate
breadth and depth, U-shaped, occupying entire subsutural
ramp; siphonal canal of moderate length and width, bent
slightly adaxially, unnotched. Columella very weakly ex-
cavated in upper third, straight and slightly oblique below.
Columellar and parietal callus weakly thickened, sharply
delimited, forming narrow rim.

Discussion — Like many authors before us, we are un-
sure of the species boundaries for M. coarctata (Forbes,
1840) and M. costata (Pennant, 1777). We have separated
the larger more fusiform shells as the former (see above),
and the lower squatter forms with weakly shouldered
whorls as the latter. They have the same number of ribs,
the spiral sculpture is similar, and their protoconchs are
indistinguishable. Mangelia coarctata was considered by
some authors to represent a deeper water morphotype of
M. costata. To complicate matters further, in the Este-
pona assemblages, the squatter M. costata form is found
in both deep (PL 23, figs 1-3) and shallower water (Pl.
22, figs 1-2) assemblages. Specimens from the deeper wa-
ter deposits are thinner shelled and have finer ribs than
usually seen in that species, but then most specimens
found in the deeper water Velerin carretera assemblages
are thinner shelled than conspecific specimens from the
shallower water Velerin conglomerates or El Lobillo de-
posits. We interpret these differences as representing a
deeper water morph. Oztiirk (2021, p. 243, table 1, p. 247,
figs SA-F) reported quite a wide bathymetric range for
the species (10-260 m depth) and illustrated its variability
in the present-day eastern Mediterranean.
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Plate 23. Mangelia costata (Pennant, 1777); 1. NHMW 2020/0171/0637, height 6.2 mm, width 2.3 mm; 2. NHMW 2020/0171/0638,
height 5.7 mm, width 2.0 mm; 3. NHMW 2020/0171/0639, height 5.9 mm, width 2.3 mm. Velerin carretera, Velerin, Estepona,
Lower Piacenzian, Upper Pliocene.

Distribution — Lower Pliocene: North Sea Basin, Coral-
line Crag, England (S.V. Wood, 1848; Harmer, 1915),
Atlantic, Mondego Basin, Portugal (NHMW coll.). Up-
per Pliocene: North Sea Basin, Red Crag, England (S.V.
Wood, 1848; Harmer, 1915); western Mediterranean, Es-
tepona Basin, southern Spain (this paper). Lower Pleis-
tocene: central Mediterranean, Italy (Cerulli-Irelli, 1910).
Pleistocene (indet.): Atlantic, Ireland, Scotland (Harmer,
1915; Nordsieck, 1977a). Present-day: Atlantic from south-
western England to Morocco (Spada et al., 2023), western
Mediterranean (Spada et al., 2023).

Mangelia frumentum (Bellardi, 1875)
Plate 24, figs 1-2

1862  Pleurotoma rugulosa var. C Brugnone, p. 38, pl. 1,

fig. 29.

Mangelia frumentum Brugnone, Bellardi, p. 23

(nom. nov. pro Pleurotoma rugulosa var. C Bru-

gnone, 1862, non Pleurotoma rugulosa Philippi,

1843).

1877  Mangelia frumentum (Brugn.) [sic] — Bellardi, p.
291, pl. 8, fig. 35.

1904  Mangilia frumentum (Brugn.) [sic] — Sacco, p. 55,
pl. 14, figs 29, 30.

1914 Mangilia frumentum Brugnone [sic] — Cipolla, p.
36[140], pl. 2 [13], fig. 8.

1940  Mangilia frumentum Brug. [sic] — Roman, p. 360,
pl. 1, fig. 12.

1982  Cythara (Cytharella) frumentum Brug. [sic] —
Martinell, p. 101, pl. 1, figs 7, 8.

*1875

1997  Mangelia frumentum (Brugnone, 1874) [sic] —
Chirli, p. 68, pl. 20, figs 1-3.

2002  Mangelia frumentum (Brugnone, 1874) [sic] —
Vera Pelaez, p. 205; pl. 4, figs C, D, pl. 13, figs C,
D.

2010  Mangelia frumentum (Bellardi, 1874) — Scarponi
& Della Bella, p. 25, figs 45-52.

Material and dimensions — Maximum height 7.0 mm,
width 2.7 mm. CO: NHMW 2020/0171/0544 (10). EL:
NHMW 2020/0171/0541-542 (2), NHMW 2020/0171/
0543 (25).

Description — Shell small, squat, solid, fusiform; spire
angle 50-55°. Protoconch multispiral, tall, conical of 3.5
convex whorls, with small nucleus; first three whorls
smooth, last half whorl with comma-shaped axial rib-
lets. Junction with teleoconch sharply delimited by si-
nusigera. Teleoconch of up to four weakly shouldered,
convex whorls; subsutural ramp narrow, delimited by
slightly stronger shoulder cord, convex below, sepa-
rated by narrowly impressed, undulating suture. Axial
sculpture of narrow, rounded, elevated, opisthocline
ribs, 9-10 on last whorl, half width of their interspaces,
coronating suture adapically, 1-2 ribs varicose on lat-
er whorls, overrun by very fine cordlets of primary to
tertiary strength. Last whorl about 67% of total height,
with shoulder placed high, evenly convex below, hardly
constricted at base; axials and spirals persist over base,
axials stopping abruptly at siphonal fasciole, about ten
slightly stronger cords over siphonal fasciole. Aperture
about 46% of total height, narrow, elongate; outer lip
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Plate 24. Mangelia frumentum (Bellardi, 1875); 1. NHMW 2020/0171/0541, height 6.7 mm, width 2.5 mm; 2. NHMW 2020/0171/0542,
height 6.5 mm, width 2.4 mm (digital images). El Lobillo, Estepona, Lower Piacenzian, Upper Pliocene.

strongly thickened by broad labial varix, sharp edged,
with well-developed tubercle at lateral border of anal
sinus; anal sinus narrow, deeply U-shaped, strongly dis-
torting adapical part of outer lip; siphonal canal broad,
very short, unnotched. Columella weakly excavated in
upper third, straight and slightly oblique below. Colu-
mellar callus weakly thickened, parietal callus moder-
ately thickened, sharply delimited, forming narrow cal-
lus rim.

Discussion — This species is characterised by its very sol-
id shell, axial ribs that coronate the suture and anal sinus
that strongly distorts the adapical portion of the outer lip.
Mangelia unifasciata (Deshayes, 1835) differs in having
fewer, narrower, wider-spaced ribs, and in having axial
riblets covering less of the protoconch (Scarponi & Della
Bella, 2010). Mangelia imitatrix Scarponi & Della Bella,
2010 from the Italian Pliocene differs again in having
less of the protoconch cover in riblets, the teleoconch has
narrower ribs and the subsutural ramp is slightly more
strongly delimited.

Distribution — Lower Pliocene: western Mediterranean,
NE Spain (Martinell, 1982; Gili & Martinell, 1994); cen-
tral Mediterranean, Italy (Scarponi & Della Bella, 2010).
Upper Pliocene: western Mediterranean, Estepona Basin,

southern Spain (Vera-Pelaez, 2002); central Mediterra-
nean, Italy (Cipolla, 1914; Bellardi, 1875, 1877; Sacco,
1904).

Mangelia melpomene Chirli & Linse, 2011
Plate 25, fig. 1

*1997  Mangelia melpomene Chirli & Linse, p. 182, pl.
65, fig. 2.

Material and dimensions — Height 8.5 mm, width 3.4 mm.
CO: NHMW 2020/0171/0551 (1), NHMW 2020/0171/0681

().

Description — Shell small, solid, pupoid; spire angle 47°.
Protoconch of 2.5 convex whorls, with small nucleus; last
half whorl with comma-shaped axial riblets and three
cordlets (dp =530 um, hp = 585 um, dp/hp =0.91, dn = 105
um, dV1 = 215 ym). Junction with teleoconch delimited
by sinusigera. Teleoconch of five strongly convex whorls,
subsutural area very slightly flattened, ramp not delimited,
spire whorls somewhat swollen abapically, separated by
narrowly impressed, undulating suture. Axial sculpture
of straight, broad, elevated, rounded, opisthocline ribs,
ten on last whorl, slightly narrower than their interspac-

Plate 25. Mangelia melpomene Chirli & Linse, 2011; 1. NHMW 2020/0171/0551, height 8.5 mm, width 3.4 mm (digital image), 1d-e,
detail of protoconch, arrow denotes protoconch/teleoconch boundary (SEM image). Velerin conglomerates, Velerin, Estepona,

Lower Piacenzian, Upper Pliocene.



es. Spiral sculpture subobsolete. Last whorl 61% of total
height, evenly convex, hardly constricted at base; axials
persist over base and siphonal fasciole, very faint narrow
cords over fasciole. Aperture narrow, elongate; outer lip
strongly thickened by broad labial varix, with stout tuber-
cle at lateral border of anal sinus; anal sinus narrow, deeply
U-shaped, strongly distorting adapical part of outer lip; si-
phonal canal short, wide, unnotched. Columella weakly
excavated in upper third, straight below. Columellar callus
weakly thickened, parietal callus moderately thickened,
sharply delimited, forming very narrow callus rim.

Discussion — Mangelia melpomene Chirli & Linse, 2011
is a very characteristic species that differs from its conge-
ners, in having unshouldered whorls and having the spiral
sculpture so weak that it seems absent even at low magni-
fication. The outer lip is strongly thickened by a varix and
a stout tubercle delimits the anal sinus laterally.

The specimens from Estepona are slightly smaller than
the holotype from Rhodes (height 8.5 mm vs. 10.2 mm;
no indication is given of the size of the paratypes), but the
H/W ratio is similar. The protoconch has slightly more
whorls (2.7 vs. 2.3) and is not quite as elevated. However,
the teleoconch profile and sculpture are so similar that we
consider them conspecific. This is only the second record
for the species but suggests that it will probably occur in
other Mediterranean Plio/Pleistocene assemblages.

Distribution — Upper Pliocene: western Mediterranean,
Estepona Basin, southern Spain (this paper). Lower Pleis-
tocene: eastern Mediterranean, Rhodes Island (Chirli &
Linse, 2011).

Mangelia paciniana (Calcara, 1839)
Plate 26, fig. 1

*1839
1883  Mangilia [sic] paciniana Calcara — Bucquoy et

al.,p. 105, pl. 15, figs 7-9.

Cythara grisea Nordsieck, p. 34, pl. 5, fig. 38.

Cythara (Lyromangelia) paciniana (Calcara, 1839)

— Nordsieck, p. 37, pl. 6, fig. 49.

Pleurotoma pacinianum Calcara, p. 7, fig. 2.

1977a
1977a
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1979  Cythara (Lyromangelia) paciniana (Calcara, 1839)
—Bogietal.,p.8, fig. 11, p. 18.

2001  Mangelia paciniana (Calcara, 1839) — Cachia et
al., p. 54, pl. 8, fig. 4.

2008  Mangelia paciniana (Calcara, 1839) — Cecalupo et
al.,p. 31, pl. 68, figs 2, 21a-22a, b [not fig. 21b =
Lyromangelia taeniata (Deshayes, 1835)].

2010  Mangelia paciniana (Calcara, 1839) — Scarponi &
Della Bella, p. 44, figs 93-100.

2011  Mangelia taeniata (Deshayes, 1835) — Hernandez
etal.,p.228, pl. 76, fig. C [non Lyromangelia tae-
niata (Deshayes, 1835)].

2021  Mangelia paciniana (Calcara, 1839) — Oztiirk, p.
248, fig. 7.

2023  Mangelia paciniana (Calcara, 1839) — Spada et
al.,p. 17, fig. 9.

Material and dimensions — Height 4.8 mm, width 2.0 mm.
CO: NHMW 2020/0171/0599 (1).

Description — Shell small, solid, fusiform; spire angle
approximately 35° Protoconch multispiral (about three
whorls, nucleus missing, and surface abraded, spire an-
gle approximately 45°, sinusigera not clearly preserved,
but dp =~500 um). Teleoconch of 3.5 roundly shouldered
whorls, subsutural area slightly flattened, ramp poorly de-
limited, weakly convex below, separated by narrowly im-
pressed, undulating suture. Axial sculpture of elevated,
rounded, opisthocline ribs, ten on last whorl, half width
of their interspaces. Spiral very fine, crowded cords and
threads of primary to tertiary strength. Last whorl 67%
of total height, profile and sculpture as described above,
rounded at shoulder, convex below, hardly constricted at
base; axials persist over base stopping at siphonal fasciole,
weak narrow cords over siphonal fasciole. Aperture nar-
row, elongate; outer lip strongly thickened by broad labial
varix, with stout tubercle at lateral border of anal sinus;
anal sinus narrow, deeply U-shaped, strongly distort-
ing adapical part of outer lip; siphonal canal moderately
short, wide, unnotched. Columella broadly and shallowly
excavated, slightly twisted at fasciole. Columellar callus
weakly thickened, parietal callus moderately thickened,
sharply delimited, forming very narrow callus rim. Col-

Plate 26. Mangelia paciniana (Calcara, 1839); 1. NHMW 2020/0171/0599, height 4.8 mm, width 2.0 mm (digital image), 1d-e detail
of teleoconch (SEM image). Velerin conglomerates, Velerin, Estepona, Lower Piacenzian, Upper Pliocene.



80  Landau, Harzhauser & Giannuzzi-Savelli. The Pliocene Gastropoda of Estepona, southern Spain, 18: Mangeliidae

our pattern preserved of narrow, orange/brown spiral
stripes, slightly thicker stripe delimiting base.

Discussion — The specimen from the Velerin conglomer-
ates is very similar to the Italian Lower Pleistocene speci-
men illustrated by Scarponi & Della Bella (2010, figs
93-100). Unfortunately, the protoconch in the Spanish
shell is not well preserved, but the diameter is similar to
that reported by those authors (2010, p. 120, appendix 3),
and shows the same distinctive colour pattern of narrow
stripes typical for Mangelia paciniana (Calcara, 1839).
The species is superficially similar to Lyromangelia tae-
niata (Deshayes, 1835) in having fine coloured stripes,
but that species differs in having a paucispiral protoconch
and being more sharply shouldered.

Distribution — Upper Pliocene: western Mediterranean,
Estepona Basin, southern Spain (this paper). Lower
Plesitocene: central Mediterranean, Italy (Scarponi &
Della Bella, 2010). Present-day: Atlantic, Canary Is-
lands (Hernandez et al., 2011), western Mediterranean
(Bucquoy et al., 1883; Nordsieck, 1977a; Cecalupo et al.,
2008), central Mediterranean (Bogi ef al., 1979; Cachia
et al.,2001), eastern Mediterranean (Oztiirk, 2021), entire
Mediterranen (Spada et al., 2023).

Mangelia pseudoceddaensis nov. sp.
Plate 27, figs 1-7

ZooBankregistration—https://zoobank.org/Nomenclatural-
Acts/35D5DFE3-915F-4FFC-8BF5-B6CADDA2D4BF

Type material — Holotype NHMW 2020/0171/0204,
height 4.8 mm, width 2.3 mm; paratype | NHMW 2020/
0171/0205, height 4.7 mm, width 2.3 mm; paratype 2
NHMW 2020/0171/0206, height 4.5 mm, width 2.1 mm;
Velerin carretera. Paratype 3 NHMW 2020/0171/0198,
height 5.7 mm, width 2.3 mm; paratype 4 NHMW 2020/
0171/0199, height 5.1 mm, width 2.1 mm; paratype 5
NHMW 2020/0171/0201. Velerin conglomerates.

Other material — Maximum height 5.7 mm, width 2.4 mm.
CO: NHMW 2020/0171/0200 (1), NHMW 2020/0171/0203
(12). VC: NHMW 2020/0171/0207 (32). EL: NHMW 2020/
0171/0208 (35).

Type locality — Velerin carretera, Estepona, Spain.
Type stratum — Lower Piacenzian, Upper Pliocene.

Etymology — Name reflecting the similarity to Mangelia
ceddaensis (Della Bella, 2010). Mangelia gender femi-
nine.

Diagnosis — Mangelia species of small size, squat, pro-
toconch of 3.75 whorls, last bearing riblets and cords,
teleoconch of four strongly convex spire whorls, ten nar-
row axial ribs, three narrow primaries with much weaker
secondary and tertiary cords in interspaces, outer lip

hardly thickened, aperture broad, relatively short sipho-
nal canal.

Description — Shell small, medium thickness, squat fusi-
form, with gradate spire; spire angle approximately 35°.
Protoconch multispiral, apical angle approximately 75°,
conical of 3.75 convex whorls, with small, elevated yet
spightly depressed nucleus: early whorls smooth, last
whorl with comma-shaped axial riblets and 5-6 spiral
cords (dp = 780-785 um, hp = 780-825 um, dp/hp = 0.95,
dn =80-90 um, dV1 = 170-180 um). Junction with teleo-
conch sharply delimited by sinusigera. Teleoconch of up
to four whorls, spire whorls strongly convex; subsutural
ramp convex, moderately broad, shallowly inclined, de-
limited by shoulder cord, convex below, separated by
narrowly impressed, undulating suture. Axial sculpture
of narrow, elevated, sharp, arcuate, opisthocline ribs, ten
on last whorl, one-quarter width of their interspaces. Spi-
ral sculpture of very narrow, widely spaced, raised cords,
one weaker near periphery of subsutural ramp, three be-
low, adapical delimiting shoulder; cords forming small
tubercles where they overrun ribs. Much weaker cords
of secondary and tertiary strength intercalated. Surface
covered in micropustules (Pl. 27, fig. 3c). Last whorl
about 62% of total height, relatively broad, with pro-
file and sculpture as described above, roundly angled at
prominent shoulder, convex below, weakly constricted at
base; axials and spirals persist over base, axials stopping
at siphonal fasciole, about six fine closer-set cords over
siphonal fasciole. Aperture 41-43% of total height, sub-
rectangular; outer lip hardly thickened by labial varix,
sharp edged, smooth within; anal sinus broad, moderate
depth, asymmetrically U-shaped, occupying entire ramp,
apex towards shoulder; siphonal canal moderately short,
straight, unnotched. Columella moderately excavated in
upper third, straight and slightly oblique below. Columel-
lar and parietal callus weakly thickened, sharply delim-
ited, forming narrow callus rim.

Discussion — As can be seen from the series illustrated,
Mangelia pseudoceddaensis nov. sp. is most variable in
the angulation of the last whorl. One of the specimens
illustrated (P1. 27, fig. 7) is somewhat different in not hav-
ing the primary cords as well developed, but probably
represents the same species.

This species is extremely similar to Mangelia ceddaen-
sis (Della Bella in Scarponi & Della Bella, 2010) and
shares the same profile and sculpture, but differs in being
larger shelled (maximum height 5.6 mm vs. 4.5 mm), the
protoconch is larger (dp = 785 um, hp = 825 um vs. max.
dp =520 um, hp = 530 um), with more numerous whorls
(npw = 3.75, vs. max. 2.8). The two would be difficult
to separate reliably based on teleoconch characters, al-
though in the Estepona species the last whorl is slightly
lower (62% vs. 70%) and the aperture shorter (42% vs.
47%) and broader, and the outer lip is not as strongly
thickened.

Distribution — Upper Pliocene: western Mediterranean,
Estepona Basin, southern Spain (this paper).
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Plate 27. Mangelia pseudoceddaensis nov. sp.; 1. Holotype NHMW 2020/0171/0204, height 4.8 mm, width 2.3 mm; 2. Paratype
1 NHMW 2020/0171/0205, height 4.7 mm, width 2.3 mm (digital images); 3. Paratype 2 NHMW 2020/0171/0206, 3a-b, detail
of protoconch, 3c, detail of teleoconch microsculpture (SEM image). Velerin carretera. 4. Paratype 3 NHMW 2020/0171/0198,
height 5.7 mm, width 2.3 mm; 5. Paratype 4 NHMW 2020/0171/0199, height 5.1 mm, width 2.1 mm; 6. Paratype 5 NHMW
2020/0171/0201, detail of protoconch (SEM image); 7. NHMW 2020/0171/0200, height 5.3 mm, width 2.3 mm (digital images).
Velerin conglomerates, Velerin, Estepona, Lower Piacenzian, Upper Pliocene.

Mangelia scabriuscula (Brugnone, 1862) 1910
Plate 28, figs 1-3
1914
*1862  Pleurotoma scabriusculum Brugnone, p. 39, pl. 1,
fig. 30. 21937
1904  Mangilia scabriuscula (Brugn.) — Sacco, p. 55, pl.
14, figs 18-19. 1963

Mangilia scabriuscula Brugn. — Cerulli-Irelli, p.
55 [247], pl. 5 [36], fig. 18.

Mangilia scabriuscula Brugnone — Cipolla, p. 34
[138], pl. 3 [13], fig. 6.

Mangelia scabriuscula (Brugn.) — Montanaro, p.
143 [173], pl. 8 [11], figs 10, 11.

Cythara (Mangelia) scabriuscula (Brugnone, 1862)
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— Venzo & Pelosio, p. 128, pl. 41, fig. 23.

1964 Cythara (Mangelia) scabriuscula Brugnone, 1862
— Brébion, p. 583, pl. 14, fig. 13 [non Mangelia
scabriuscula (Brugnone, 1862)].

1974  Cytharella scabriuscula (Brugnone, 1862) — Ma-
latesta, p. 434, pl. 32, fig. 12.

1976 Cythara (Cytharella) scabriuscula (Brugnone) —
Pavia, p. 148, pl. 8, figs 6, 7.

1992 Mangelia scabriuscula (Brugnone, 1862) — Caval-
lo & Repetto, p. 142, fig. 390.

2010  Mangelia scabriuscula (Brugnone, 1862) — Scar-
poni & Della Bella, p. 49, figs 133-140).

2018  Mangelia scabriuscula (Brugnone, 1862) — Bru-
netti & Cresti, p. 92, fig. 378.

2020  Mangelia scabriuscula (Brugnone, 1862) — Lan-
dau et al., p. 40, pl. 35, figs 1-2.

Material and dimensions — Maximum height 7.8 mm,
width 2.2 mm. CO: NHMW 2020/0171/0553-0554 (2),
NHMW 2020/0171/0555 (4), NHMW 2020/0171/0598 (1).

Description — Shell small, medium thickness, fusiform,
with tall gradate spire; spire angle approximately 30°.
Protoconch multispiral, tall, apical angle approximately
50-55°, conical of three convex whorls, with small, el-
evated nucleus; early whorls smooth, last quarter whorl
with comma-shaped axial riblets and four spiral cords (dp
=610 um, hp =740 ym, dp/hp=10.82, dn =110 um, dV1 =
200 um). Junction with teleoconch sharply delimited by
sinusigera. Teleoconch of up to five shouldered whorls;
subsutural ramp convex, moderately broad, sharply de-
limited by shoulder cord, convex below, separated by

narrowly impressed, undulating suture. Axial sculpture
of narrow, elevated, sharp, orthocline ribs, 8-10 on last
whorl, one-third to half width of their interspaces. Spiral
sculpture of three very narrow, widely spaced, primary
cords, with crowded secondary and tertiary threads in
the interspaces. Last whorl 58-59% of total height, rel-
atively slender, with profile and sculpture as described
above, sharply angled shoulder, broadly convex below,
moderately constricted at base; axials and spirals persist
over base, axials stopping at siphonal fasciole, about six
fine closer-set cords over siphonal fasciole. Aperture 35-
39% of total height, narrow; outer lip strongly thickened
by labial varix, sharp edged, smooth within; anal sinus
broad, moderately shallow, symmetrically U-shaped,
occupying entire ramp; siphonal canal moderate length,
straight, unnotched. Columella weakly excavated in up-
per half, straight below. Columellar and parietal callus
weakly thickened, sharply delimited, forming narrow
callus rim.

Discussion — Specimens from Estepona are similar to
those illustrated by Scarponi & Della Bella (2010, figs
133-140), although larger (max. height 7.8 mm vs. 6.4
mm) and possibly a little slenderer. The number of pro-
toconch whorls and the dimensions are also similar (cf-
2010, p. 120, appendix 3). Mangelia scabrida Montero-
sato, 1890 from the present-day Mediterranean and pos-
sibly Lower Pleistocene of Italy (Scarponi & Della Bella,
2010) has similar sculpture, but is squatter and has a
smaller protoconch of only 2.1-2.5 whorls. Mangelia ced-
daensis Della Bella in Scarponi & Della Bella 2010 from
the Pliocene of Italy again has sculpture, but is squatter,

Plate 28. Mangelia scabriuscula (Brugnone, 1862); 1. NHMW 2020/0171/0553, height 6.3 mm, width 2.1 mm, 1d, detail of teleo-
conch sculpture, le-f, detail of protoconch; 2. NHMW 2020/0171/0554, height 7.8 mm, width 2.2 mm; 3. NHMW 2020/0171/0598,
height 5.9 mm, width 2.2 mm (all digital images, except le-f, SEM images). Velerin conglomerates, Velerin, Estepona, Lower

Piacenzian, Upper Pliocene.



smaller shelled (maximum height 4.5 mm), and again has
a smaller protoconch (npw = 2.5-2.8, average dp = 500
um, hp = 500 um; Scarponi & Della Bella 2010, 2010, p.
117, appendix 3). Mangelia unifasciata (Deshayes, 1835)
from the Upper Pliocene to present-day Mediterranean
has less shouldered whorls, and a smaller protoconch
with half a whorl less.

Distribution — Upper Miocene: Atlantic (Tortonian): NW
France (Landau et al., 2020); ?central Proto-Mediterra-
nean, Italy (Montanaro, 1937; Venzo & Pelosio, 1963).
Lower Pliocene: central Mediterranean, Italy (Pavia,
1976; Scarponi & Della Bella, 2010). Upper Pliocene:
western Mediterranean, Estepona Basin, Spain (this
paper); central Mediterranean, Italy (Brugnone, 1862;
Bellardi, 1877; Sacco, 1904; Malatesta, 1974; Cavallo &
Repetto, 1992; Scarponi & Della Bella, 2010; Brunetti &
Cresti, 2018). Lower Pleistocene: central Mediterranean,
Italy (Cerulli-Irelli, 1910).

Mangelia sp.
Plate 29, fig. 1

Material and dimensions — Height 6.8 mm, width 2.5 mm.
CO: NHMW 2020/0171/0552.

Description — Shell small, moderately solid, fusiform,
with tall gradate spire; spire angle 40°. Protoconch mul-
tispiral, 3.5 convex whorls, with small nucleus; first three
whorls smooth, last whorl with comma-shaped riblets
crossed by 5 narrow cordlets forming reticulated pattern
(dp = 645 um, hp = 755 um, dp/hp = 0.85, dn = 60 um,
dV1 =190 um). Junction with teleoconch delimited by si-
nusigera. Teleoconch of 4.25 weakly shouldered whorls,
with moderate width, convex subsutural ramp delimited
by shoulder cord, obtusely angled at shoulder, convex
below, periphery mid-whorl, separated by narrowly im-
pressed undulating suture. Axial sculpture predominant,
composed of nine rounded, orthocline ribs, about half
width of their interspaces, narrowed and arcuate over
subsutural ramp. Spiral sculpture of three primary cords,
adapical delimiting shoulder, with secondary and terti-
ary threads intercalated abapically, spirals weakly punc-
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tiform. Last whorl 56% of total height, with convex sub-
sutural ramp, sharply delimited by shoulder cord, convex
below, hardly constricted at base; axials persist strongly
over base, eight narrow primary cords with secondaries
and tertiaries intercalated below shoulder, 5-6 further
slightly stronger cords over siphonal fasciole. Aperture
small, about 37% of total height; outer lip thin, not thick-
ened by varix, sharp edged, smooth within; anal sinus
moderate depth and width, symmetrically U-shaped,
occupying entire ramp, apex mid ramp; siphonal canal
moderately short, bent to left, unnotched. Columella
broadly and weakly excavated in upper half, twisted at
fasciole. Columellar and parietal callus not thickened,
forming narrow indented callus rim.

Discussion — This species is problematic. The teleo-
conch profile and sculpture strongly suggests placement
in the genus Sorgenfreispira Moroni, 1979. However, the
protoconch sculpture on the last half whorl is reticulate
but does not form the tubercles at the sculptural inter-
sections, characteristic to that genus (see below). More-
over, the spirals are not punctiform, or much less so than
in most members of the genus Sorgenfreispira, and no
micropustules are seen under SEM imaging, which are
present in the three species of Sorgenfreispira present in
the Estepona assemblages. The anal sinus is also deeper
that that seen in Sorgenfreispira. As the species is repre-
sented by a single specimen, we are uncertain if this is an
abberant individual and provisionally keep it in the genus
Mangelia Risso, 1826.

Della Bella ef al. (2015) described several similar species
from the Italian Pliocene of Tuscany. Those authors did
not recognise the genus Sorgenfreispira Moroni, 1979
and placed them all in Bela Leach, 1847. Bela fiorentina
Della Bella, Naldi & Scarponi, 2015 has a smaller proto-
conch of only 2.3-2.9 whorls (Della Bella et al., 2015, p.
77, appendix 3). Tubercles are formed at the sculptural
intersections on the last protoconch whorl (protoconch
somewhat abraded; 2015, figs 61, 69, but described p. 23)
and would be placed in the genus Sorgenfreispira herein.
The teleoconch sculpture differs in having five primary
spirals on the second whorl as opposed to three. Bela
plagiosculpta Della Bella, Naldi & Scarponi, 2015 has
a protoconch of 3.2-3.5 whorls, with 3-4 cordlets on the

Plate 29. Mangelia sp.; 1. NHMW 2020/0171/0552, height 6.8 mm, width 2.5 mm (digital image), 1d-e, detail of protoconch (SEM
image). Velerin conglomerates, Velerin, Estepona, Lower Piacenzian, Upper Pliocene.
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final portion, but again forms tubercles at the sculptural
intersections, and again is considered to belong within
the genus Sorgenfreispira. The teleoconch differs from
the Estepona specimen in having more strongly shoul-
dered whorls. Bela pseudoexilis Della Bella, Naldi &
Scarponi, 2015 has a protoconch of 2.8-3.2 whorls and
again a tuberculate protoconch and therefore also a Sor-
genfreispira. The teleoconch differs from the Estepona
species in sculpture and in having a shallower anal sinus.

Distribution — Upper Pliocene: western Mediterranean,
Estepona Basin, Spain (this paper).

Genus Pseudomangelia Sabelli & Spada, 2023 (in Spada
et al.,2023)

Type species — Pleurotoma vaquelini Payraudeau, 1827,
by original designation, Present-day, Mediterranean.

2023 Pseudomangelia Sabelli & Spada in Spada et al.,
p. 38.

Note — Pseudomangelia Sabelli & Spada (in Spada et al.,
2023) was erected as a monotypic genus for Pleurotoma
vaquelini Payraudeau, 1827 separating it from other man-
geliids on both shell and soft tissue characters. Shell char-
acters considered peculiar to the genus were flat spiral
bands separated by narrow spiral grooves. For differences
in soft tissue and radula, see Spada et al. (2023, p. 38).

Pseudomangelia vauquelini (Payraudeau, 1827)
Plate 30, figs 1-3
*1827  Pleurotoma Vauquelini Payraudeau, p. 145, pl. 7,

figs 14-15.

1836  Pleurotoma vauquelini Payr. — Philippi, p. 198-
199, pl. 11, figs 19, 19a.

1846  Mangelia cavernosa Reeve, pl. 2, species 8.

1883  Mangilia [sic] Vauquelini Payraudeau — Bucquoy
etal.,p. 103, pl. 15, figs 1-3.

1884  Mangilia Vauquelini Payraudeau — Tryon, p. 243,
pl. 21, fig. 17.

1905  Pleurotoma vauquelini Payraudeau — Kobelt, p.
336, pl. 93, figs 12, 13.

1910  Mangilia [sic] Vauquelini Payr. — Cerulli-Irelli, p.
51 [243], pl. 5 [36], fig. 2.

1941  Mangilia [sic] Vauquelini Payraudeau — Paulus &
Mars, p. 245, fig. 16.

1968  Cythara (Lyromangelia) vauquelini (Payraudeau,

1826) — Nordsieck, p. 167, pl. 28, fig. 92.71.

Cythara (Lyromangelia) vauquelini (Payraudeau,

1826) — Nordsieck, p. 37, pl. 6, fig. 50.

1979 Cythara vauquelini (Payraudeau, 1826) — Bogi et
al., p. 8, unnumbered figure.

1979  Cythara vauquelini (Payraudeau, 1826) — Nord-
sieck & Garcia-Talavera, p. 158, pl. 39, fig. 10.

1985  Cythara vauquelini (Payraudeau, 1826) — Orlando
& Palazzi, p. 44, pl. 8, figs 134-136.

1977a

1990  Mangelia vauquelini (Payraudeau, 1826) — Bou-
chet, p. 71, fig. lc.

1991  Mangelia vauquelini (Payraudeau, 1826) — Poppe
& Goto, p. 171, pl. 35, fig. 16.

1997  Mangelia vauquelini (Payraudeau, 1826) — Chirli,
p- 72, pl. 21, figs 3, 4.

2001  Mangelia vaugquelini (Payraudeau, 1826) — Cachia
etal., p.57,pl. 8, fig. 11.

2001  Mangelia vauquelini (Payraudeau, 1826) — Dela-
motte & Vardala-Theodorou, p. 236, Turridae fig. 2.

2005  Mangelia vauquelini (Payraudeau, 1826) — Repet-
to et al., p. 210, fig. 852.

2008  Mangelia vauquelini (Payraudeau, 1826) — Ceca-
lupo et al., pl. 68, figs 3a-b.

2011  Mangelia vauquelini (Payraudeau, 1826) — Chirli
& Linse, p. 185, pl. 67, fig.1.

2011  Mangelia vauquelini (Payraudeau, 1826) — Her-
nandez et al., p. 228, figs 67A-B.

2021  Mangelia vauquelini (Payraudeau, 1826) — Oz-
tirk, p. 257, fig. 18A-E.

2023 Pseudomangelia vauquelini (Payraudeau, 1827) —
Spada et al., p. 38, fig. 20.

non 1854 Pleurotoma Vauquelini Pay. — Hornes, p. 378, pl.
40, fig. 18 [= nom. nov. Mangelia pumilio Brusina,
1871].

non 1867  Pleurotoma Vauquelini? Pay. — Pereira da Costa,

p. 235, pl. 28, fig. 5.

Material and dimensions — Maximum height 5.3 mm,
width 2.4 mm. EL: NHMW 2020/0171/0671-0673 (3),
NHMW 2020/0171/0674 (2). PA: NHMW 2020/0171/
0670 (1).

Description — Shell small, medium thickness, fusiform,
with gradate spire; spire angle approximately 45°. Proto-
conch of 2.75 convex whorls, with small nucleus; early
whorls smooth, last quarter whorl with comma-shaped
axial riblets (dp = 580 um, hp = 545 um, dp/hp = 1.06,
dn =95 um, dV1 = 205 um). Junction with teleoconch
sharply delimited by sinusigera. Teleoconch of up to
four strongly shouldered whorls; subsutural ramp flat-
tened, moderately broad, well delimited, almost straight
sided below tapering inwards, separated by narrowly im-
pressed, undulating suture. Axial sculpture of narrow,
elevated, opisthocline ribs, 11-12 on last whorl, one-third
to half width of their interspaces. Spiral sculpture of very
narrow, widely spaced cords, without secondaries. Last
whorl 63-70% of total height, relatively broad, with pro-
file and sculpture as described above, strongly angled at
shoulder, convex below, moderately constricted at base;
axials and spirals persist over base, axials interrupted
over siphonal fasciole by about ten stronger spiral cords.
Aperture 43-47% of total height, ovate; outer lip weakly
thickened by labial varix (all specimens subadult), sharp
edged, smooth within; anal sinus broad, moderately shal-
low, symmetrically U-shaped, occupying entire ramp;
siphonal canal moderate length, bent slightly abaxially,
unnotched. Columella weakly excavated in upper half,
straight below. Columellar and parietal callus weakly de-
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Plate 30. Pseudomangelia vauquelini (Payraudeau, 1827); 1. NHMW 2020/0171/0671, height 5.3 mm, width 2.4 mm; 2. NHMW
2020/0171/0672, height 5.3 mm, width 2.4 mm (digital images); 3. NHMW 2020/0171/0673, height 5.1 mm, width 2.1 mm, detail
of protoconch (SEM image). El Lobillo, Estepona, Lower Piacenzian, Upper Pliocene.

veloped, forming narrow callus rim. Colour pattern pre-
served consisting of darker colouration of the protoconch
a dark band over subsutural ramp and broader band over
base, with narrower interrupted horizonal stripes be-
tween.

Discussion — None of the specimens at hand from Es-
tepona is fully adult and they do not show the strongly
thickened labial varix, characteristic to the species. How-
ever, the coloured protoconch is similar to that illustrated
by Oztiirk (2021, fig. 18E), as is the characteristic teleo-
conch colour pattern of a darker band on the subsutural
ramp and over the base (latter not always present). Chirli
(1997, p. 73) recorded it from the Upper Miocene Torton-
ian of Montegibbio (Italy). This and other unillustrated
records from the Miocene (e.g., Doderlein, 1864; Bardin,
1882) are excluded pending confirmation.

Distribution — Lower Pliocene: Atlantic, Santa Maria Is-
land (Mayer, 1864); central Mediterranean, Italy (Chirli,
1997; Scarponi & Della Bella, 2010). Upper Pliocene:
western Mediterranean, Estepona Basin, Spain (this
paper); central Mediterranean, Italy (Brugnone, 1862;
Bellardi, 1877; Sacco, 1904; Malatesta, 1974; Cavallo &
Repetto, 1992; Scarponi & Della Bella, 2010; Brunetti &
Cresti, 2018). Lower Pleistocene: central Mediterranean,
Italy (Cerulli-Irelli, 1910). Present-day: Canary Islands
(Nordsieck & Garcia-Talavera, 1979), Morocco (Spada et
al., 2023) western Mediterranean (Bucquoy ef al., 1883),
central Mediterranean (Bogi et al., 1979, Cachia et al.,
2001), eastern Mediterranean (Oztiirk, 2021), entire Me-
diterranean (Spada et al., 2023).

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 31, figs 1-3

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.

1914 Mangilia rugosissima Brugnone [sic] — Cipolla, p.
139, pl. 13, fig. 7.

1976  Cythara (Cytharella) rugosissima (Bellardi) — Pa-
via, pl. 8, fig. 5.

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

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

1992 Mangelia rugosissima (Brugnone, 1862) [sic] —
Cavallo & Repetto, p. 144, fig. 393.

1996  Pyrgocythara (Glabrocythara) rugosissima (Bru-
gnone, 1862) [sic] — Vera-Pelaez, p. 506, text-fig.
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Plate 31. Pyrgocythara rugosissima (Seguenza, 1875); 1. NHMW 2020/0171/0107, height 6.8 mm, width 2.6 mm; 2. NHMW
2020/0171/0108, height 5.8 mm, width 2.3 mm (digital images); 3. NHMW 2020/0171/0109, detail of protoconch (SEM image).
Velerin conglomerates, Velerin, Estepona, Lower Piacenzian, Upper Pliocene.

41, pl. 35, figs 9, 10.

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

1999  Pyrgocythara (Glabrocythara) rugosissima (Bru-
gnone, 1862) [sic] — Vera-Pelaez et al., p. 12.

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

2002  Mangelia rugosissima (Brugnone, 1862) [sic] —
Vera-Peléez, p. 205, pl. 4, figs G, H.

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

2018  Pyrgocythara rugosissima (Seguenza, 1875) —
Ceulemans et al., p. 103, pl. 3, fig. 3.

2018  Pyrgocythara rugosissima (Seguenza, 1875) —
Brunetti & Cresti, p. 94, fig. 380.

Material and dimensions — Maximum height 7.9 mm,
width 3.2 mm. CO: NHMW 2020/0171/0107-0109 (3),
NHMW 2020/0171/0110 (8). VS: NHMW 2020/0171/0111
(4). EL: NHMW 2020/0171/0112 (18).

Description — Shell small, solid, elongate fusiform, with
gradate spire; spire angle approximately 20-25°. Proto-
conch, tall, apical angle approximately 50-60°, conical,
multispiral, of 3.7 whorls, with small, elevated nucleus;
first two whorls convex, last two whorls shouldered
bearing axial riblets (dp = 664 ym, hp = 740 um, dp/
hp = 0.90, dn = 95 um, dV1 = 180 um). Junction with
teleoconch marked by sinusigera. Teleoconch of 3.5-4
strongly shouldered whorls, shoulder placed just below
suture, almost straight sided below, separated by super-

ficial undulating suture. Axial sculpture of strongly el-
evated, weakly opisthocline, rounded ribs, 9-11 on pen-
ultimate whorl, equal in width to their interspaces, that
are somewhat coronate at shoulder, crossed by narrow,
widely spaced spirals, three on first teleoconch whorl,
four on penultimate whorl, slightly thickened over
ribs. Last whorl about 62% of total height, with narrow
subsutural ramp, obtusely, roundly angled at shoulder
placed short distance below suture, weakly convex be-
low, hardly constricted at base; ribs strongly elevated,
occasionally varicose, extending over base and siphonal
fasciole; six primary spirals below shoulder, spirals over
fasciole stronger, cut by axials, forming coarse bead-
ing. Aperture 42-44% of total height, elongate, narrow.
Outer lip very strongly thickened by labial varix, sharp
edged; anal sinus broad, relatively deep U-shaped, oc-
cupying entire ramp and distorting adapical portion of
outer lip, stout tubercle formed at lateral of anal canal
within outer lip; siphonal canal short, unnotched. Colu-
mella smooth, very weakly excavated. Columellar and
parietal callus weakly thickened, sharply delimited,
forming very narrow callus rim; small parietal pad
formed adapically.

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. The actual relation-
ships of Pyrgocythara eminula (type species of Pyrgo-
cythara) and all the other species currently included in
this genus should be clarified by a phylogenetic assess-
ment. Moreover, Faber (2004), considered Miocene fos-
sil Pyrgocythara eminula to be “probably” conspecific
with the extant Pleurotoma trilineata C. B. Adams, 1845,
which is in turn currently included in the genus Tenatur-
ris Woodring, 1928.

Scarponi & Della Bella (2010) stressed the absence of
type material for P. rugosissima and expressed doubt
over what specimen was referred to by the original de-
scription, 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
(Ceulemans et al., 2018); western Mediterranean, NE
Spain (Gili & Martinell, 1994); central Mediterranean,
Italy (Bellardi, 1877; Sacco, 1904; Pavia, 1976; Chirli,
1997; Scarponi & Della Bella, 2010; Brunetti & Cresti,
2018). Upper Pliocene: Atlantic, Mondego Basin, Portu-
gal (Silva, 2001); western Mediterranean, Estepona Basin
(Vera-Pelaez, 1996, 2002); central Mediterranean, Italy
(Seguenza, 1875; Bellardi, 1877; Cipolla, 1914; Cavallo &
Repetto, 1992; Scarponi & Della Bella, 2010).

Genus Smithiella Monterosato, 1890

Type species — Pleurotoma smithii Forbes, 1840, by typi-
fication of replaced name, Present-day, British-Isles.

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.

1890  Smithiella Monterosato, p. 186. Nom. nov. pro
Smithia Monterosato, 1884, non Milne-Edwards
& Haime, 1851.

Note — This genus was recently resurrected by Spada et
al. (2023, p. 44). 1t differs from Mangelia Risso, 1826 in
the colouring of the animal. The shell characters are a
thin outer lip margin, and it does not have a C-shaped in-
dentation around the anal canal. The genus seems mono-
typic as those authors did not list any further congeners.

Smithiella costulata (Risso, 1826)
Plate 32, figs 1-4

*1826  Mangelia costulata Risso, p. 219.
1840  Pleurotoma smithii Forbes, p. 107, pl. 23, fig. 14.
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1845  Pleurotoma farrani Thompson, p. 316, pl. 19, fig. 3.

1845  Pleurotoma loeviana Reeve, pl. 32, sp. 290.

1884  Smithia striolata Monterosato, p. 128.

1886  Raphitoma rissoi Locard, p. 126.

1891  Raphitoma ornata Locard, p. 57.

1891  Raphitoma strictum Locard, p. 59.

1910  Raphitoma exstriolata Cerulli-Irelli, p. 67 [259],
pl. 6 [37], figs 31-34.

1938  Cythara (Mangelia) altenai Brakman, p. 47.

1968  Bela (Smithiella) costulata (Blainville) [sic] —
Nordsieck, p. 172, pl. 29, fig. 93.40.

1972 Bela costulata scacchii Nordsieck, p. 242.

1977a  Smithiella costulata (Blainville, 1825) [sic] — Nord-
sieck, p. 46 (partim), pl. 13, fig. 101.

1979  Smithiella costulata (Blainville) [sic] — Nordsieck
& Garcia-Talavera, p. 161, pl. 40, fig. 19.

1980  Smithiella costulata (Blainville, 1825) [sic] — Bogi
et al., p. 16, unnumbered fig.

1980  Mangelia wareni Piani, p. 155.

2011  Mangelia cf. costulata (Blainville, 1829) [sic] —
Chirli & Linse, p. 180, pl. 64, fig. 2.

2011  Mangelia costulata (Risso, 1826) [sic] — Hernan-
dez et al., p. 226, pl. 75, figs D-E.

2021  Mangelia costulata Risso, 1826 — Oztiirk, p. 248,
fig. 6.

2023 Smithiella costulata (Risso, 1826) — Spada et al.,
p. 44, fig. 23.

Material and dimensions — Maximum height 9.2 mm,
width 3.7 mm. CO: NHMW 2020/0171/0553 (1), NHMW
2020/0171/0554 (7), NHMW 2020/0171/0594-0596 (3).
EL: NHMW 2020/0171/0555 (1)

Description — Shell small, solid, fusiform; spire angle
approximately 30°. Protoconch multispiral, tall, conical
of 3.0-3.1 convex whorls, apical angle 55°, with small el-
evated, yet slightly depressed nucleus; first three whorls
smooth, last whorl with comma-shaped axial riblets and
four cordlets (dp = 650-690 um, hp = 670-685 um, dp/
hp = 0.97-1.0, dn = 115-140 um, dV1 = 225-250 um).
Junction with teleoconch sharply delimited by sinus-
igera. Teleoconch of up to 4.5 weakly shouldered con-
vex whorls; subsutural ramp weakly delimited, sepa-
rated by narrowly impressed, undulating suture. Axial
sculpture of narrow, rounded, weakly opisthocline ribs,
9-10 on last whorl, half width of their interspaces, over-
run by very fine subequal cordlets, 25-28 on penulti-
mate whorl. Last whorl 59% of total height, profile and
sculpture as described above, broadly convex, weakly
constricted at base; axials and spirals persist over base,
even weaker spirals over siphonal fasciole. Aperture
40% of total height, narrow, elongate; outer lip strongly
thickened by broad labial varix, sharp edged, smooth
within; anal sinus narrow, U-shaped, distorting adapi-
cal part of outer lip; siphonal canal short, wide, bent
slightly adaxially, unnotched. Columella very weakly
excavated just above mid-height, straight and oblique
below, slightly twisted at fasciole. Columellar and pari-
etal callus weakly thickened, sharply delimited, form-
ing narrow callus rim.
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Plate 32. Smithiella costulata (Risso, 1826); 1. NHMW 2020/0171/0553, height 7.7 mm, width 2.8 mm (digital images), 1d-e, detail of
protoconch (SEM images); 2. NHMW 2020/0171/0594, height 7.8 mm, width 2.9 mm; 3. NHMW 2020/0171/0595, height 7.3 mm,
width 2.6 mm; 4. NHMW 2020/0171/0596, height 7.1 mm, width 2.6 mm, 4d detail of teleoconch sculpture (digital images), 4e-f,
detail of protoconch (SEM image). Velerin conglomerates, Velerin, Estepona, Lower Piacenzian, Upper Pliocene.

Discussion — Smithiella costulata (Risso, 1826) is char-
acterised by its regularly fusiform profile, unshouldered
or very weakly shouldered whorls, straight narrow axial
ribs and very fine spiral sculpture. Mangelia coarctata
(Forbes, 1840) has a similar fusiform profile, but fewer
(6-7 vs. 9-10) more arcuate ribs. In Estepona S. costulata
is found only in the shallower water deposits, although in
the present day eastern Mediterranean it seems to have
quite a wide bathymetric range (3-200 m depth: Oztiirk,
2021, p. 243, table 1). It occurs throughout the Mediter-
ranean (Spada et al., 2023).

Distribution — Upper Pliocene: western Mediterranean,
Estepona Basin, southern Spain (Vera-Pelaez, 2002).
Lower Pleistocene: central Mediterranean, Italy (Cerul-
li-Irelli, 1910); eastern Mediterranean, Rhodes Island
(Chirli & Linse, 2011). Present-day: Atlantic, Canary Is-
lands (Nordsieck & Garcia-Talavera, 1979; Herndndez et
al., 2011), central Mediterranean (Bogi et al., 1980; Spada

et al., 2023), eastern Mediterranean (Oztiirk, 2021), en-
tire Mediterranean (Spada et al., 2023).

Genus Sorgenfreispira Moroni, 1979

Type species — Cythara moronii Venzo & Pelosio, 1964,
by original designation, Miocene, Italy.

1979  Sorgenfreispira Moroni, p. 2.

Note — Mariottini et al. (2015) ascribed species within the
Bela brachystoma-complex to the genus Sorgenfreispira
Moroni, 1979. They differ from Bela Leach in Gray, 1847
in having a protoconch microsculpture of granulose spi-
ral cordlets, granulose spirals also on adult whorls, a
short siphonal canal, and the entire teleoconch surface
covered in micropustules.



Sorgenfreispira brachystoma (Philippi, 1844)
Plate 33, figs 1-4
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Pleurotoma brachystomum Philippi, p. 169, pl. 26,
fig. 10.

Raphitoma cancellina Bellardi, p. 94, pl. 4, fig. 23.
Clavatula brachystoma Phil. — S.V. Wood, 1848,

p. 60, pl. 7, fig. 8.

Pleurotoma granuliferum Brugnone, p. 21, pl. 1,
fig. 13.

Raphitoma brachystoma (Phil.) — Bellardi, p. 318,
pl. 9, fig. 34.

Pleurotoma (Raphitoma) brachystoma Philippi —
Almera & Bofill, p. 43, pl. 2, fig. 16.

Pleurotoma (Raphitoma) brachystoma Philippi —
Almera, p. 154, pl. 6, fig. 16.

Raphitoma brachystoma Phil. — Cerulli-Irelli, p.
68 [260], pl. 6 [37], figs. 35-43.

Daphnella (Raphitoma) brachystoma Philippi —
Cipolla, p. 65 [169], pl. 3 [14], fig. 19.
Raphitoma brachystoma (Philippi) — Harmer, p.
261, pl. 30, figs 30, 31.

Daphnella (Raphitoma) harpula var. brachystoma
(Phil.) — Montanaro, p. 158 [188], pl. 8 [11], figs
66, 67 [non Turriclavus harpula (Brocchi, 1814)].
Mangilia [sic] brachystoma Philippi — Moroni,
p- 122, pl. 7, fig. 38.

Cythara (Mangelia) moronii Venzo & Pelosio,
p. 128, pl. 41, fig. 27.

Bela brachystoma (Philippi, 1844) — Nordsieck,
p. 171, pl. 29, fig. 93.24.

Bela brachystoma (Philippi, 1844) — Malatesta,
p. 425, pl. 32, fig. 11.

Bela brachystoma (Philippi, 1844) — Nordsieck,
p. 44, pl. 11, fig. 85.

Bela brachystoma apicalis Nordsieck, p. 44, pl.
11, fig. 86.

Bela brachistoma [sic] (Philippi, 1844) — Bogi et
al.,p. 16, fig. 9.

Bela brachystoma (Philippi, 1844) — Martinell,
p. 104, pl. 1, figs 13, 14.

Mangelia brachystoma (Philippi, 1844) — Fretter
& Graham, p. 552, figs 359, 360.

Bela brachystoma (Philippi) — Martinell & Do-
menech, p. 9, pl. 1, fig. 16.

Bela brachystoma (Philippi) — Martinell & Do-
menech, p. 32, 34, 38, 40, pl. 1, fig. 14.

Mangelia brachystoma (Philippi, 1844) — Gra-
ham, p. 440, fig. 183.

Bela (Bela) brachystoma (Philippi, 1844) — Caval-
lo & Repetto (partim), p. 138, fig. 374 right figure
only [left figure = Compsodrillia matheroni (Bel-
lardi, 1877)].

Bela brachystoma (Philippi, 1844) — Gonzalez
Delgado, p. 39, pl. 4, figs 1-3.

Mangelia brachystoma (Philippi) — Hayward et
al.,p. 538, fig. 10.16.

Bela brachystoma (Philippi, 1844) — Vera Pelaez,
p. 552, pl. 40, figs 4-12.

Bela brachystoma (Philippi, 1844) — Cachia et al.,
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p. 47, pl. 7, fig. 2.
2002  Bela brachystoma (Philippi, 1844) — Vera Pelaez,
p- 209; pl. 4, figs K, L, pl. 13, figs L, M.
2009  Bela brachystoma (Philippi, 1844) — Mariottini et
al., p. 4, figs 1-77, 127-140, 151-161.
2008  Bela brachystoma (Philippi, 1844) — Chirli & Ri-
chard, p. 65, pl. 12, fig. 11.
2008  Bela brachystoma (Philippi, 1844) — Cossignani
& Ardovini, p. 30, 317, figs a, b-d.
2011  Bela brachystoma (Philippi, 1844) — Landau et al.,
p- 33, pl. 17, fig. 9.
2011  Bela brachystoma (Philippi, 1844) — Hernandez et
al., p. 224, pl. 74, figs A-B.
2015  Bela brachystoma (Philippi, 1844) — Della Bella et
al., p. 17, figs 37-44.
2015  Sorgenfreispira brachystoma (Philippi, 1844) —
Mariottini et al., p. 434, figs 14-17.
2018  Sorgenfreispira brachystoma (Philippi, 1844) —
Brunetti & Cresti, p. 94, fig. 381.
2022 Sorgenfreispira brachystoma (Philippi, 1844) —
Brunetti, p. 72, fig. 152.
non 1878  Pleurotoma brachystoma Phil. — Nyst, pl. 3, fig. 18
[= Sorgenfreispira antwerpiensis (Marquet, 1997).
non 1882 Pleurotoma brachystoma Phil. — Nyst (partim),
p. 53 [= Sorgenfreispira antwerpiensis (Marquet,
1997).
non 1997  Bela brachystoma (Philippi, 1844) — Chirli, p. 50,

pl. 14, figs 1-2, pl. 13, figs 11-12 [= Sorgenfrei-
spira pseudoexilis (Della Bella, Naldi & Scarponi,
2015).

Material and dimensions — Maximum height 7.0 mm,
width 2.5 mm. CO: NHMW 2020/0171/0209 (23). VC:
NHMW 2020/0171/0210-0213 (4), NHMW 2020/0171/
0214 (6). EL: NHMW 2020/0171/0215 (25).

Description — Shell very small, solid, turriculate, with
gradate spire; spire angle 20-25°. Protoconch multispiral
dome-shaped, 2.75-3.25 convex whorls, with small nu-
cleus; first two whorls smooth, second two with close-set,
comma-shaped riblets crossed by 4-7 cordlets, with small
tubercles developed at intersections (dp = 560 um, hp =
630 um, dp/hp = 0.89, dn = 65 ym, dVI = 175 um). Junc-
tion with teleoconch delimited by sinusigera. Teleoconch
of up to four shouldered whorls, with moderate width
convex subsutural ramp, roundly angled at strength-
ened shoulder cord, convex below, periphery mid-whorl,
separated by deeply impressed undulating suture. Axial
sculpture predominant, composed of narrow, orthocline
to weakly prosocline ribs, 9-12 on last whorl, one-third
to one-quarter width of their interspaces, weakened over
subsutural ramp. Spiral sculpture of five narrow primary
spiral cords, with single secondary thread intercalated
from penultimate whorl, 2-3 weaker spirals over subsu-
tural ramp, all spirals finely punctiform. Fine, close-set
scabrous growth lines present in spiral interspaces, to-
gether with punctiform cords give surface roughened ap-
pearance. Surface covered in micropustules (Pl. 33, fig.
4c). Last whorl 53-54% of total height, short, with con-
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Plate 33. Sorgenfreispira brachystoma (Philippi, 1844); 1. NHMW 2020/0171/0210, height 5.3 mm, width 2.0 mm; 2. NHMW
2020/0171/0211, height 5.2 mm, width 2.0 mm; 3. NHMW 2020/0171/0212, height 6.6 mm, width 2.5 mm (digital images); 4.
NHMW 2020/0171/0213, 4a-b, detail of protoconch, 4c, detail of teleoconch microsculpture (SEM image). Velerin carretera,
Velerin, Estepona, Lower Piacenzian, Upper Pliocene.

vex subsutural ramp, sharply delimited by strengthened
shoulder cord, convex below, moderately constricted at
base; axials persist weakened over base, 8-10 narrow pri-
mary cords with secondaries intercalated below shoulder,
5-6 further cords over siphonal fasciole. Aperture 33-36%
of total height, small; outer lip thin, not thickened by var-
ix, sharp edged, smooth within; anal sinus broad, moder-
ately deep and symmetrically U-shaped, occupying entire
ramp, apex at shoulder; siphonal canal short, bent to left,
unnotched. Columella weakly excavated in upper third,
straight below, twisted at fasciole. Columellar and parietal
callus not thickened, forming narrow indented callus rim.

Discussion — For discussion see Sorgenfreispira nitida
(Pavia, 1976) and S. scalariforme (Brugnone, 1862).

Distribution — Upper Miocene: Proto-Mediterranean,
Italy (Montanaro, 1937; Della Bella et al., 2015). Low-
er Pliocene: Atlantic, Guadalquivir Basin, S. Spain
(Gonzalez Delgado, 1993; Landau et al., 2011; Brunetti,
2022); western Mediterranean, NE Spain (Martinell,
1982; Gili & Martinell, 1994); central Mediterranean, It-
aly (Bellardi, 1877; Cavallo & Repetto, 1992; Della Bella
et al., 2015; Brunetti & Cresti, 2018). Upper Pliocene:
?North Sea Basin, Red Crag, England (S.V. Wood, 1848;
Harmer, 1915); western Mediterranean, Estepona Basin,
southern Spain (Vera-Peldez, 1996, 2002), NE Spain
(Almera & Bofill, 1898; Almera, 1907; Martinell & Do-
menech, 1984), France (Chirli & Richard, 2008); cen-
tral Mediterranean, Italy (Bellardi, 1877; Cipolla, 1914;
Malatesta, 1974; Della Bella et al., 2015). Lower Pleis-

tocene: ?North Sea Basin, St Erth, England (Harmer,
1915); central Mediterranean, Italy (Cerulli-Irelli, 1910).
Present-day: Atlantic, Scandinavia, Norway, British Isles
(Fretter & Graham, 1984; Graham, 1988; Hayward et al.,
1995) to southern Morocco (Mariottini et al., 2015), Ca-
nary Islands (Hernandez ef al., 2011), central Mediterra-
nean (Nordsieck, 1977a; Bogi et al., 1980; Cachia et al.,
2001), eastern Mediterranean (Nordsieck, 1977a).

Sorgenfreispira nitida (Pavia, 1976)
Plate 34, figs 1-4

*1976  Bela (B.) nitida Pavia, p. 148, pl. 8, figs 17-20.

1992 Bela (Bela) nitida Pavia, 1976 — Cavallo & Repet-
to, p. 140, fig. 377.

1996  Bela nitida Pavia, 1975 [sic] — Vera Pelaez, p. 558;
text-fig. 50, pl. 40, figs 1-3.

1997  Bela nitida Pavia, 1975 [sic] — Chirli, p. 53, tav.
15, fig. 1

2002  Bela nitida Pavia, 1975 [sic] — Vera Pelaez, p. 209;
pl. 4, figs M, N, N.

2008  Bela nitida Pavia, 1975 [sic] — Chirli & Richard, p.
66, pl. 13, fig. 3.

2015  Bela nitida Pavia, 1976 — Della Bella et al., p. 19,
figs 45-52.

2018  Sorgenfreispira nitida (Pavia, 1976) — Brunetti &
Cresti, p. 94, fig. 383.

Material and dimensions — Maximum height 6.1 mm,
width 2.3 mm. CO: NHMW 2020/0171/0216 (14). VC:
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Plate 34. Sorgenfreispira nitida (Pavia, 1976); 1. NHMW 2020/0171/0217, height 6.1 mm, width 2.3 mm; 2. NHMW 2020/0171/0218,
height 4.6 mm, width 2.0 mm; 3. NHMW 2020/0171/0219, height 5.7 mm, width 2.3 mm (digital images); 4. NHMW
2020/0171/0220, 4a-b, detail of protoconch, 4c, detail of teleoconch microsculpture (SEM image). Velerin carretera, Velerin,
Estepona, Lower Piacenzian, Upper Pliocene.

NHMW 2020/0171/0217-0220 (4), NHMW 2020/0171/
0221 (6).

Description — Shell small, fragile, squat turriculate, with
gradate spire; spire angle approximately 30°. Protoconch
multispiral dome-shaped, 2.75-3.5 convex whorls, with
small nucleus; first whorl with fine spiral lines, post nu-
clear whorl smooth, last whorl with close-set, comma-
shaped riblets crossed by 4-7 cordlets, with small tu-
bercles developed at intersections (dp = 860 um, hp =
770 um, dp/hp = 1.12, dn = 105 gm, dV1 = 220 um).
Junction with teleoconch delimited by sinusigera. Teleo-
conch of up to 3.5 shouldered whorls, with broad con-
vex subsutural ramp, inclination diminishing abapically,
roundly angled at shoulder, convex below, periphery
mid-whorl, separated by narrowly impressed undulat-
ing suture. Axial sculpture predominant, composed of
narrow, arched, opisthocline ribs, 9-12 on last whorl,
much narrower than their interspaces, weakened over
subsutural ramp. Spiral sculpture of narrow spiral cords,
three on first teleoconch whorl, four on second, five on
penultimate whorl, forming small, rounded tubercles at
axial intersections. Surface covered in very small and
sparce micropustules (Pl. 34, fig. 4c). Last whorl 59-62%
of total height, with broad, convex, weakly inclined sub-
sutural ramp, one weak cord placed close to periphery,
delimited and sharply angled at shoulder cord that is not
strengthened, convex below, moderately constricted at
base: axials fading over base, 9-10 narrow cords, irregu-
lar in strength and position to alternating in strength,
below shoulder, 5-6 further slightly stronger cords over

siphonal fasciole. Aperture about 42% of total height,
pyriform; outer lip thin, not thickened by varix, sharp
edged, smooth within; anal sinus deeply and symmetri-
cally U-shaped, occupying entire ramp, apex mid-ramp;
siphonal canal moderate length, bent to left, unnotched.
Columella broadly and weakly excavated in upper half,
twisted at fasciole. Columellar and parietal callus slight-
ly thickened, sharply delimited, forming narrow callus
rim.

Discussion — As noted by Pavia (1976, p. 150), the pro-
file and sculpture change with ontogeny and the strength
of the primary cords and presence and strength of sec-
ondary spiral sculpture. It differs from Sorgenfreispira
brachystoma (Philippi, 1844) and S. scalariforme (Bru-
gnone, 1862), with which it co-occurs in the Estepona
assemblages in being more fragile, in having a broader
profile, more inflated whorls, a broader subsutural ramp
not delimited by a markedly stronger shoulder cord, and
broader, non-granular spirals.

Della Bella ef al. (2015, p. 19) note that S. nitida is typi-
cally, but not exclusively circalittoral. In the Estepona as-
semblage it almost exclusively found in the deeper water
Velerin carretera deposits, which we consider to be lower
circalittoral to upper bathyal, whereas all the other Sor-
genfreispira species occur in the shallower-water facies.

Distribution — Upper Miocene: Proto-Mediterranean,
Italy (Pavia, 1976). Lower Pliocene: central Mediterra-
nean, Italy (Pavia, 1976; Cavallo & Repetto, 1992; Chirli,
1997; Della Bella et al., 2015; Brunetti & Cresti, 2018).
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Upper Pliocene: western Mediterranean, Estepona Basin,
southern Spain (Vera-Pelaez, 1996, 2002), France (Chirli
& Richard, 2008); central Mediterranean, Italy (Della
Bella et al., 2015). Lower Pleistocene: central Mediter-
ranean, Italy (Della Bella et al., 2015).

Sorgenfreispira scalariforme (Brugnone, 1862)
Plate 35, figs 1-4
*1862  Pleurotoma scalariforme Brugnone, p. 23, pl. 1,

fig. 16.

1877  Raphitoma scalariformis (Brugn.) — Bellardi, p.
319, pl. 9, fig. 33.

1898  Pleurotoma (Raphitoma) scalariforme Brugnone
—Almera & Bofill, p. 44, pl. 3, fig. 2.

1902  Rhaphitoma [sic] subcylindrata Boettger, p. 75,
no. 243.

1906  Rhaphitoma [sic] subcylindrata Bttgr — Boettger,
p- 83, no. 308.

1907  Pleurotoma (Raphitoma) scalariforme Brugnone
— Almera, p. 154, pl. 7, fig. 2.

1914 Daphnella (Raphitoma) scalariformis Brugnone —
Cipolla, p. 67 [170], pl. 3 [14], fig. 21.

1928  Raphitoma plicatella Jan — Friedberg, p. 572, pl. 37,
figs 14-16 [non Bela plicatella (Bellardi, 1847)].

1934 Cythara (Mangelia) subcylindrata (Boettger) —
Zilch, p. 267, pl. 19, fig. 31.

1938 Daphnella sp. an n. sp. — Friedberg, p. 153, text-
fig. 49.

1958  Mangelia (Mangelia) subcylindrata Boettger —
Svagrovsky, p. 28, pl. 8, figs 8, 9.

1963 Cythara (M.) scalariformis (Brugn.) — Venzo &
Pelosio, p. 128, pl. 11, fig. 23.

1976  Bela (B.) scalariformis (Brugnone) — Pavia, p. 113,
pl. 8, fig. 16.

1992  Bela (Bela) scalariformis (Brugnone, 1862) —
Cavallo & Repetto, p. 140, fig. 378.

1997  Bela scalariformis (Brugnone, 1862) — Chirli, p.
54, pl. 15, figs 2-4.

2001  Bela scalariformis (Brugnone, 1862) — Silva, p.
541, pl. 25, figs 6-10.

2002  Bela scalariformis (Brugnone, 1862) — Vera-
Pelaez, p. 210; pl. 4, figs C’, D’.

2003 Cythara (Mangelia) subcylindrata (Boettger, 1901
[sic]) — Batuk, p. 60, pl. 22, figs 1-4.

2011  Bela scalariforme (Brugnone, 1862) — Landau et
al., p. 34, pl. 17, fig. 11.

2013 Bela scalariformis (Brugnone, 1862) — Landau et
al., p. 267, pl. 44, figs 8, 9, pl. 71, fig. 5.

2015  Bela scalariforme (Brugnone, 1862) — Della Bella
et al.,p. 20, figs 53-60.

Material and dimensions — Maximum height 8.1 mm,
width 2.8 mm. CO: NHMW 2020/0171/0222-0225 (4),
NHMW 2020/0171/0226 (10). EL: NHMW 2020/0171/
0682 (10).

Description — Shell small, moderately solid, turriculate,
with tall gradate spire; spire angle approximately 25°.
Protoconch multispiral dome-shaped, 3.0-3.5 convex
whorls, with small nucleus; first two whorls smooth, sec-
ond two with close-set, comma-shaped riblets crossed
by 5-7 cordlets, with small tubercles developed at inter-

Plate 35. Sorgenfreispira scalariforme (Brugnone, 1862); 1. NHMW 2020/0171/0222, height 8.1 mm, width 2.8 mm; 2. NHMW
2020/0171/0223, height 7.5 mm, width 2.8 mm; 3. NHMW 2020/0171/0224, height 5.7 mm, width 2.3 mm (digital images); 4.
NHMW 2020/0171/0225, 4a-b, detail of protoconch, 4c, detail of teleoconch microsculpture (SEM image). Velerin conglomer-

ates, Velerin, Estepona, Lower Piacenzian, Upper Pliocene.



sections (dp = 725 um, hp = 915 um, dp/hp = 0.79, dn =
85 um, dV1 =215 ym). Junction with teleoconch sharply
delimited by sinusigera. Teleoconch of up to 5.5 convex
whorls, with moderate width convex, poorly delimited
subsutural ramp, roundly angled at slightly strengthened
shoulder cord, weakly convex below, periphery at shoul-
der, separated by narrowly impressed undulating suture.
Axial sculpture predominant, composed of rounded, or-
thocline ribs, 9-12 on last whorl, about half to one-third
width of their interspaces, only slightly weakened over
subsutural ramp. Spiral sculpture of four primary cords,
second cord delimiting shoulder, with secondary thread
intercalated from third teleoconch whorl, 2-3 weaker spi-
rals above first primary over subsutural ramp, all spirals
finely punctiform. Fine, close-set scabrous growth lines
present in spiral interspaces, together with weakly punc-
tiform cords give surface slightly roughened appearance.
Surface covered in dense micropustules (Pl. 35, fig. 4c).
Last whorl short, 52-54% of total height, with convex sub-
sutural ramp, sharply delimited by slightly strengthened
shoulder cord, convex below, moderately constricted at
base; axials persist weakened over base, 6-7 narrow pri-
mary cords with secondaries intercalated below shoulder,
5-6 further cords over siphonal fasciole. Aperture small,
about 34% of total height; outer lip thin, not thickened
by varix, sharp edged, smooth within; anal sinus shal-
low, symmetrically U-shaped, occupying entire ramp,
apex mid ramp; siphonal canal moderately short, bent
to left, unnotched. Columella broadly and weakly exca-
vated in upper half, twisted at fasciole. Columellar and
parietal callus not thickened, forming narrow indented
callus rim.

Discussion — Sorgenfreispira scalariforme (Brugnone,
1862) differs from S. brachystoma (Philippi, 1844) in
being taller, with a more gradate spire, with a greater
number of teleoconch whorls, and in having a shallower
anal sinus. The spiral cords are not smooth as stated by
Vera-Peldez (2002, p. 211), but the tubercles are finer than
in S. brachystoma and the axial growth lines less scab-
rous, resulting in a less roughened appearance. Sorgen-
freispira nitida (Pavia, 1976) is much squatter, thinner
shelled, with fewer whorls that are more strongly shoul-
dered and a comparatively larger aperture. The proto-
conch is also lower dome-shaped (dp/hp = 0.79 vs. dp/
hp = 1.12).

Distribution — Middle Miocene: Paratethys (Langhian-
Serravallian): Poland (Friedberg, 1928, 1938; Baluk,
2003), Slovakia (Svagrovsky, 1958), Romania (Boett-
ger, 1902, 1906; Zilch, 1934); Proto-Mediterranean
(Serravallian): Karaman Basin, Turkey (Landau et al.,
2013). Upper Miocene: Proto-Mediterranean (Messin-
ian): Po Basin, Italy (Venzo & Pelosio, 1963). Lower
Pliocene: northeastern Atlantic, Guadalquivir Basin,
S. Spain (Landau et al., 2011); western Mediterrane-
an, NE Spain (Almera & Bofill, 1898; Almera, 1907);
central Mediterranean, Italy (Pavia, 1976; Cavallo &
Repetto, 1992; Chirli, 1997; Della Bella et al., 2015).
Upper Pliocene: Atlantic, Mondego Basin, Portugal
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(Silva, 2001); western Mediterranean, Estepona Basin,
Spain (Vera-Pelaez, 2002); central Mediterranean, Italy
(Bellardi, 1877; Cipolla, 1914; Della Bella et al., 2015).
Lower Pleistocene: central Mediterranean, Italy (Della
Bella et al., 2015).

Sorgenfreispira planicostata nov. sp.
Plate 36, figs 1-3

ZooBank registration — https://zoobank.org/Nomencla-
tural Acts/15085E4C-3C20-4637-94B6-31FB71DAAB14

Type material — Holotype NHMW 2020/0171/0227,
height 5.7 mm, width 2.2 mm; paratype 1 NHMW 2020/
0171/0228, height 5.9 mm, width 2.3 mm; paratype 2
NHMW 2020/0171/0229, height 5.5 mm, width 2.1 mm.

Other material — Maximum height 5.9 mm, width 2.3
mm. CO: NHMW 2020/0171/0230 (4).

Type locality — Velerin conglomerates, Estepona, Spain.
Type stratum — Lower Piacenzian, Upper Pliocene.

Etymology — Name reflecting the flattened cords charac-
teristic to this species. Sorgenfreispira gender feminine.

Diagnosis — Sorgenfreispira species of small size, 4.5
convex, weakly shouldered teleoconch whorls, 13 round-
ed axial ribs, flattened spiral cords not swollen or form-
ing tubercles at intersections, punctiform secondary spi-
ral sculpture absent.

Description — Shell small, moderately solid, elevated,
turriculate, with gradate spire; spire angle approximate-
ly 25°. Protoconch multispiral dome-shaped, 3.5 convex
whorls, with small nucleus; first 2.5 whorls smooth, last
whorl with close-set, comma-shaped riblets crossed by
four cordlets, with small tubercles developed at intersec-
tions (dp = 790 um, hp = 780 um, dp/hp = 1.01, dn =
100 um, dV1 =210 um). Junction with teleoconch delim-
ited by sinusigera. Teleoconch of up to 4.5 shouldered
whorls, with moderate width convex subsutural ramp,
rounded at shoulder cord, convex below, periphery above
mid-whorl, separated by narrowly impressed weakly un-
dulating suture. Axial sculpture composed of weakly
opisthocline ribs, 13 on last whorl, slightly narrower
than their interspaces, weakened over subsutural ramp.
Spiral sculpture of four primary suprasutural cords, sec-
ond cord delimiting shoulder; cords initially rounded,
flattened abapically, not swollen over ribs. No secondary
sculpture. Interspaces between cords bearing extremely
fine crowded micropustules (PI. 36, fig. 1f). Last whorl
about 62% of total height, with flattened subsutural
ramp, obtusely angled at shoulder cord, convex below,
moderately constricted at base; axials persist weakened
over base, 7-8 flattened cords or irregular width below
shoulder, 5-6 further cords over siphonal fasciole; sin-
gle secondary cord intercalated on second half of last
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Plate 36. Sorgenfreispira planicostata nov. sp.; 1. Holotype NHMW 2020/0171/0227, height 5.7 mm, width 2.2 mm, 1d-e, detail
of protoconch, 1f, detail of teleoconch sculpture; 2. Paratype 1 NHMW 2020/0171/0228, height 5.9 mm, width 2.3 mm; 3.
Paratype 2 NHMW 2020/0171/0229, height 5.5 mm, width 2.1 mm. (digital images). Velerin conglomerates, Velerin, Estepona,
Lower Piacenzian, Upper Pliocene.

whorl in some specimens. Aperture narrow, pyriform,
about 41% of total height; outer lip thin, not thickened
by varix, sharp edged, smooth within; anal sinus mod-
erate breadth and depth, symmetrically U-shaped, oc-
cupying entire ramp; siphonal canal moderately short,
bent to left, unnotched. Columella excavated in upper
third, straight below, twisted at fasciole. Columellar and
parietal callus not thickened, forming poorly delimited,
narrow callus rim.

Discussion — Sorgenfreispira planicostata nov. sp. dif-
fers from S. brachystoma (Philippi, 1844) and S. sca-
lariforme (Brugnone, 1862) in having smooth, flattened
ribs without any secondary sculpture, except on the last
half whorl in some specimens, and lacking the granules
over the spirals and coarse axials growth lines that give
those two species a roughened surface appearance. In S.
planicostata the spiral interspaces are smooth, extremely
fine micropustules are present in the interspaces between
the ribs. The most similar is S. nitida (Pavia, 1976), but
that species is more fragile, with tubercles developed at
the sculptural intersections and it has secondary spirals,
both absent in S. planicostata. This species is found only
in the shallower water assemblage of Velerin conglomer-
ates.

Distribution — Upper Pliocene: western Mediterranean,
Estepona Basin, Spain (this paper).

Genus Vexiguraleus Powell, 1942

Type species — Vexiguraleus clifdenensis Powell, 1942,
by original designation, New Zealand, Miocene.

1942 Vexiguraleus Powell, p. 145.

Note — Generic placement of this group of European fos-
sil mangeliids has been problematic. They are character-
ised by having multispiral protoconchs of 3.5-4.0 convex
whorls with a very small nucleus, the last two whorls bear-
ing cordlets and riblets forming reticulated pattern, and the
surface covered in scattered micropustules. They have of-
ten been assigned to the genus Bela Leach in Gray, 1847a,
but species in that genus with multispiral protoconch are
characterised by having smooth whorls, except for the last,
where low, curved axial riblets are overrun by a few rows
of obsolete spiral elements forming swollen tubercles at
the intersection (Scarponi et al., 2014, p. 50).

We have assigned this group to the Antipodean genus
Vexiguraleus Powell, 1942 (RG-S). That genus is charac-
terised by its ovate-fusiform profile, weakly shouldered
whorls, multispiral protoconch with first 1.5 whorls
smooth, later whorls bearing acuate riblets and four nar-
row spirals on last %4-Y5 protoconch whorl, adult sculpture
of moderately strong flexuous axial ribs, overridden by
weaker distant spiral threads, outer lip thin, broad, very
shallow subsutural sinus, aperture elongate-pyriform
terminating in a short, only slightly twisted, unnotched
siphonal canal (Powell, 1966, p. 106). However, it is pos-
sible that this group needs a separate genus.



Vexiguraleus hispidulus (Bellardi, 1847)
Plate 37, figs 1-10
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Pleurotoma decussatum Philippi, p. 174, pl. 26,
fig. 23 (non Couthouy, 1839).

Raphitoma hispidula Jan (Pleurotoma) Bellardi,
p- 92, pl. 4, fig. 17.

Pleurotoma nuperrimum Tiberi, p. 14, pl. 2, figs
7-9.

Raphitoma hispidula Jan — Bellardi, p. 304, pl. 9,
figs 17-18.

Raphitoma reconditum Locard, p. 59.

Raphitoma peregrinator Locard, p. 229, pl. 10,
figs 28-31.

Raphitoma hispidula var. pliocostatissima Sacco,
p- 55.

Raphitoma hispidula var. pliosubcancellata Sac-
co, p. 55, pl. 14, fig. 37.

Raphitoma hispidula var. convexiuscula Sacco, p.
56, pl. 14, fig. 38.

Raphitoma hispidula var. pliocostulatissima Sac-
co, p. 56, pl. 14, fig. 39.

Raphitoma hispidula Jan — Cerulli-Irelli, p. 64
[256], pl. 6 [37], fig. 13.

Raphitoma hispidula var. pliocostatissima Sacco —
Cerulli-Irelli, p. 64 [256], pl. 6 [37], fig. 14.
Daphnella (Raphitoma) hispidula Jan — Cipolla, p.
164, pl. 14, fig. 2.

Raphitoma hispidula Jen [sic] — Patrini, p. 37, pl.
3, fig. 18.

Daphnella (Raphitoma) hispidula (Jan) in Bell. —
Montanaro, p. 182, pl. 8, fig. 42.

Raphitoma hispidula Jan — Malaroda, p. 54, pl. 1,
fig. 5.

Raphitoma (Amblyacrum) nuperrima (Tiberi) —
Nordsieck, p. 178, pl. 30, fig. 94.40.

Raphitoma (Raphitoma) hispidula (Jan) — Marasti
& Raffi, p. 197, pl. 2, figs 14, 15.

Mangelia nuperrima (Tiberi, 1855) — Bouchet &
Warén, p. 30, figs 81, 215.

Neoguraleus hispidulus (Jan in Bellardi, 1847) —
Cavallo & Repetto, p. 144, fig. 399.

Bela hispidula (Jan, 1847) — Gonzalez Delgado,
p- 39, pl. 4, figs 4, 5.

Bela hispidula (Bellardi, 1847) — Vera-Pelaez, p.
540, text-fig. 47, pl. 39, figs 5-12.

Raphitoma hispidula Jan in Bellardi, 1847 — Chir-
1i, p. 80, pl. 23, figs 1-4.

Mangelia nuperrima (Tiberi, 1855) — Giribet &
Penas, p. 52, figs 52-53.

Neoguraleus hispidulus (Jan in Bellardi, 1847) —
Bogi & Cauli, p. 130, fig. 5.

Bela hispidula (Bellardi, 1847) — Vera-Pelaez et
al.,p. 5, figs SA-C.

Bela nuperrima (Tiberi) — Ardovini & Cossignani,
p- 18, 69, fig. 5.

Mangelia nuperrima (Tiberi, 1855) — Cachia et
al., p. 54, pl. 8, fig. 3.

Bela hispidula (Bellardi, 1847) — Vera-Pelaez, p.
208, pl. 4, figs V, W, pl. 13, fig. K.
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2008  Neoguraleus hispidulus (Jan in Bellardi, 1847) —

Chirli & Richard, p. 67, pl. 13, fig. 7.

2011  Bela hispidula (Bellardi, 1847) — Landau et al., p.
34, pl. 17, fig. 8 (not 10 as stated: lapsus).

2011  Mangelia nuperrima (Tiberi, 1855) — Hernandez

etal.,p.227,pl. 75, figs M-P.

2013 Bela hispidula (Bellardi, 1847) — Landau et al., p.
265, pl. 44, figs 5-6.
2015  Bela hispidula (Bellardi, 1847) — Della Bella et
al., p. 36, figs 97-100.
2015  Bela nuperrima (Tiberi, 1855) — Della Bella ez al.,
p. 41, figs 109-112.
2018  Bela hispidula (Bellardi, 1847) — Brunetti & Cres-
ti, p. 94, fig. 387.
non 1872 Pleurotoma hispidula Monterosato, p. 52 (nomen
nudum = Raphitoma histrix Bellardi, 1847).
non 1872 Pleurotoma hispidula Jan. — S.V. Wood, p. 42, pl.
3, fig. 3 [= Bela belgica (Van Regteren Altena,
1959)].
non 1915 Raphitoma hispidula Bellardi — Harmer, p. 260,
pl. 29, fig. 27 [= Bela belgica (Van Regteren Al-
tena, 1959)].
non 1918  Raphitoma nuperrima (Tiberi) — Harmer, p. 386,
pl. 39, fig. 5.
non 1928  Raphitoma hispidula Jan — Friedberg, p. 572, pl.
37, figs 12. 13 [= Bela zejszneri Friedberg, 1912)].
non 1960  Mangelia hispidula (Jan) — Baldi, p. 86, pl. 2, fig.
14.
non 1960  Mangelia hispidula (Jan in Bellardi 1847) —
Kojumdgieva in Kojumdgieva & Strachimirov,
p. 206, pl. 48, fig. 21.
non 1962 Bela hispidula (Jan) — Holzl, p. 291, pl. 1, figs 5, 9.
non 1964 Brachytoma hispidula (Bellardi 1848) — Ander-
son, p. 296, pl. 37, fig. 246.
non 1969  Raphitoma hispidula (Jan) — Atanackovié, p. 212,
pl. 12, fig. 12.
non 1970 Bela hispidula (Jan) — Greco, p. 291, pl. 1, figs 5,
9.
non 1974 Raphitoma (Raphitoma) hispidula (Jan in Bell.)

1847 — Caprotti, p. 33, pl. 4, fig. 5.

Material and dimensions — Maximum 13.1 mm, width
5.2 mm. CO: NHMW 2020/0171/0516 (26), NHMW
2020/0171/0623 (1), NHMW 2020/0171/0657 (1). VC:
NHMW 2020/0171/0517-0520 (4), NHMW 2020/0171/
0521 (50+), NHMW 2020/0171/0539-0540 (2), NHMW
2020/0171/0622 (4). EL: NHMW 2020/0171/0634 (12),
NHMW 2020/0171/0658 (1), NHMW 2020/0171/0659 (1).

Description — Shell of medium size and thickness, broad
fusiform, with scalate spire; spire angle 35-40°. Protoconch
multispiral, elevated dome-shaped, 3.5 convex whorls
with very small nucleus, last two whorls bearing cordlets
and riblets forming reticulated pattern, surface covered
in scattered micropustules (dp = 930 um, hp = 925 um,
dp/hp = 1.01, dn = 80 um, dV1 = 210 um). Junction with
teleoconch sharply delimited by sinusigera. Teleoconch of
up to 4.5 strongly shouldered whorls, with broad, straight
subsutural ramp, obtusely angled at shoulder, convex be-
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Plate 37




low, separated by narrowly impressed, weakly undulating
suture. Axial sculpture strongly predominant, composed
of sharp, narrow, weakly prosocline ribs, 15-20 on last
whorl, much narrower their interspaces, weaker and ar-
cuate over subsutural ramp, extending to abapical suture.
Spiral sculpture of very fine punctiform cords, on second
teleoconch whorl 2-3 weaker cords on subsutural ramp,
usually three primary cords below (two in some speci-
mens), adapical of which forms shoulder cord, extremely
fine spirals of secondary and tertiary strength intercalated
from second whorl; small tubercles developed on primary
cords at intersections, all spirals minutely punctiform.
Surface covered in dense micropustules (Pl. 37, fig. 6¢).
Last whorl 68-71% of total height, profile and sculpture as
described above, convex below shoulder, moderately con-
stricted at base; axials weakening over base, fine spirals
persist over base, slightly stronger subequal cords over
siphonal fasciole. Aperture 48-53% of total height, subre-
ctangular; outer lip not thickened by varix, sharp edged,
smooth within; anal sinus very broad and shallow, sym-
metrically U-shaped, occupying entire subsutural ramp,
apex mid-ramp; siphonal canal medium length, bent to
left, unnotched. Columella smooth, weakly excavated in
upper third, straight below, slightly twisted at fasciole.
Columellar and parietal callus hardly thickened, sharply
delimited, forming narrow, indented callus rim.

Discussion — Della Bella et al. (2015, p. 36) considered
there to be confusion in the literature on fossils between
Bela hispidula (Bellardi, 1847) and Bela nuperrima (Ti-
beri, 1855), and concluded that B. hispidula differed in
having a variable, but always greater number of axial ribs
(B. hispidula 15-20; fide Bellardi, 1877, p. 304 vs. B. nu-
perrima 12-15, Estepona specimens), coarser cancellate
sculpture with small spinous tubercles developed at the
intersections, three tuberculose spiral cords on the sec-
ond teleoconch whorl as opposed to two in B. nuperrima,
and the protoconch was proportionately smaller. In their
chresonymy they corrected some of the historical records
for these two species. Unfortunately, discussion in that
work is extremely brief and no descriptions are given.
There is no indication of the rib counts for each species and
protoconch measurements are not given and almost im-
possible to calculate based on their illustrations, as apical
views are not given for these two species, and in the case of
B. hispidula the side view does not catch the protoconch/
teleoconch boundary. There is also a lapsus in the chreson-
ymy, as the Estepona record of B. hispidula by Vera-Pelaez
(2002) is placed in the chresonymy of both species, but in
the text of B. hispidula by Della Bella et al. (2015, p. 37) it
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states that Vera-Peldez’s record is a misidentification.
Based on the Estepona material, this distinction seems
rather artificial. It is not always easy to distinguish be-
tween the two forms and a continuum can be seen with
only a small number of specimens having more than 16
ribs. Moreover, some of the specimens with more ribs
(i.e., B. hispidula) have three primary cords on the sec-
ond teleoconch whorl (P1. 37, fig. 1). We also note that the
extant specimen of B. nuperrima illustrated by Bouchet
& Warén (1980, fig. 80) probably has about 16 ribs on
the last whorl. The protoconch figured for B. hispidula
is larger and not smaller than that of B. nuperrima (dp =
930 um, hp =925 um vs. dp = 780 um, hp = 805 um) as
suggested by Della Bella et al. In Estepona, ‘nuperrima’
form is found primarily in the shallower water deposits
and ‘hispidula’ form in the deeper-water assemblages.
We are unconvinced by the distinction between the two
species given Della Bella ef al. (2015) and consider them
synonyms, and place it in the genus Vexiguraleus Powell,
1942.

The specimens from the Serravallian Middle Miocene of
the Karaman Basin, Turkey identified as B. hispidula by
Landau et al. (2013, pl. 44, figs 5-6) are probably not this
species. The number of ribs is similar, but shell is slen-
derer fusiform, and the sculpture is smoother.

Bela hispida (Bellardi, 1877) (syntype illustrated by Fer-
rero Mortara et al., 1981, pl. 18, fig. 9) from the Tortonian
Upper Pliocene of Italy is very similar to V. hispidulus.
Bellardi (1877, p. 299) said it differed from B. hispidula in
“La spira piu breve, ['ultimo anfratto piu lungo, 'angolo
spirale piu aperto, e specialmente la coda comparativa-
mente lunga e diritta e la columella depressa posterior-
mente” [shorter, spire, taller last whorl, wider apical an-
gle, and especially the comparatively long siphonal canal,
and the columella depressed posteriorly]. The spire looks
more gradate than in V. hispidulus and the siphonal canal
does indeed appear longer and straighter, however, we
have not seen this Tortonian species.

Distribution — Upper Miocene: Proto-Mediterranean, Italy
(Bellardi, 1877; Montanaro, 1937). Lower Pliocene: At-
lantic, Guadalquivir Basin, S. Spain (Gonzalez Delgado,
1993; Landau et al., 2011); central Mediterranean, Italy
(Bellardi, 1877; Sacco, 1904; Cavallo & Repetto, 1992;
Chirli, 1997; Della Bella et al., 2015; Brunetti & Cresti,
2018). Upper Pliocene: western Mediterranean, Estepona
Basin, southern Spain (Vera-Peldez et al., 1999, Vera-
Peldez, 2002); central Mediterranean, Italy (Bellardi, 1877,
Sacco, 1904; Cipolla, 1914; Harmer, 1915; Patrini, 1930;
Malaroda, 1955; Marasti & Raffi, 1976; Cavallo & Repet-

Plate 37. Vexiguraleus hispidulus (Bellardi, 1847); 1. NHMW 2020/0171/0623, height 11.8 mm, width 5.3 mm; 2. NHMW
2020/0171/0657, height 10.6 mm, width 5.0 mm. Velerin conglomerates, Velerin. 3. NHMW 2020/0171/0658, height 9.5 mm,
width 4.4 mm. El Lobillo. 4. NHMW 2020/0171/0539 (subadult), height 6.5 mm, width 3.1 mm; 5. NHMW 2020/0171/0540
(subadult), height 5.9 mm, width 3.2 mm (SEM images); 6. NHMW 2020/0171/0660, height 5.8 mm, width 2.8 mm, 6a-b, detail
of protoconch, 6c, detail of teleoconch microsculpture; 7. NHMW 2020/0171/0517, height 11.8 mm, width 4.8 mm; 8. NHMW
2020/0171/0518, height 10.0 mm, width 4.6 mm; 9. NHMW 2020/0171/0519, height 11.5 mm, width 4.5 mm (digital images); 10.
NHMW 2020/0171/0520, 10a-b, detail of protoconch, 10c, detail of teleoconch microsculpture (SEM image). Velerin carretera,

Velerin, Estepona, Lower Piacenzian, Upper Pliocene.
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to, 1992; Della Bella et al., 2015). Lower Pleistocene: cen-
tral Mediterranean, Italy (Cerulli-Irelli, 1910). Present-day
Atlantic Lusitanian region (Bouchet & Warén, 1980), Ca-
nary Islands (Hernandez et al., 2011), and Mediterranean
(Bouchet & Warén, 1980; Giribet & Pefias, 1997; Ardovini
& Cossignani, 1999; Cachia ef al., 2001).

Vexiguraleus iberoangulatus nov. sp.
Plate 38, fig. 1

ZooBank registration — https://zoobank.org/Nomencla-
tural Acts/0890798 A-7DF7-4632-9DB7-1FSADCAOBF99

Type material —Holotype NHMW 2020/0171/0571, height
8.1 mm, width 3.7 mm; paratype 1| NHMW 2020/0171/
0661, height 8.5 mm, width 3.9 mm (incomplete).

Other material — Known from type series only.
Type locality — El Lobillo, Estepona, Spain.
Type stratum — Lower Piacenzian, Upper Pliocene.

Etymology — Compound name combining the Iberian
Peninsula and the angular profile of the whorls. Vexigu-
raleus gender masculine.

Diagnosis — Vexiguraleus species of small size, bicon-
ic, protoconch multispiral, teleoconch of four angular
whorls with very broad and flat subsutural ramp, nine
rounded ribs, tubercular at shoulder, and narrow elevated
cords, two below shoulder on spire whorls, secondaries
intercalated on last whorl.

Description — Small shell of medium thickness, squat bi-
conic; spire angle 40°. Protoconch multispiral, elevated,
of at least three convex whorls (nucleus missing and sur-
face abraded). Junction with teleoconch marked by si-
nusigera. Teleoconch of 4.25 angular whorls, with very
broad, flat subsutural ramp, sharply delimited at angular
shoulder by cord, weakly convex below, separated by

Plate 38. Vexiguraleus iberoangulatus nov. sp.; 1. Holotype
NHMW 2020/0171/0571, height 8.1 mm, width 3.7 mm
(digital image). El Lobillo, Estepona, Lower Piacenzian,
Upper Pliocene.

narrowly impressed, weakly undulating suture. Axial
sculpture of elevated, rounded ribs extending between
sutures, nine on last whorl, roughly half width of their
interspaces. Spiral sculpture of two cords on first teleo-
conch whorl, upper placed mid-whorl becomes shoulder
cord. Two weaker cords develop over suprasutural ramp
on second teleoconch whorl. Third primary cord appears
just above suture on second half of penultimate whorl.
No secondary sculpture developed on spire whorls. Last
whorl 68% of total height, subsutural ramp very broad and
flat, bearing undulating subsutural cord plus three further
cords of subequal strength. Shoulder sharply delimited by
slightly strengthened cord, profile almost straight below,
tapering inwards to fasciole; fasciole of medium length;
axials weaken over base; spiral sculpture of five primary
cords (including shoulder cord) over base, with single
secondary intercalated in interspaces, ten thicker cords
of equal strength over fasciole, becoming more crowded
abapically. Aperture 50% of total height, ovate-subrec-
tangular; outer lip not thickened by varix (edge broken),
smooth within; anal sinus very broad and shallow, asym-
metrically U-shaped, occupying entire subsutural ramp,
apex on adapical half of ramp; siphonal canal medium
length, broad, bent slightly to left (tip damaged). Colu-
mella smooth, weakly excavated in upper half, twisted at
fasciole. Columellar and parietal callus hardly thickened,
moderately delimited, forming narrow callus rim.

Discussion— Although represented by only two specimen,
Vexiguraleus iberoangulatus nov. sp. is quite distinctive
and quite unlike any other Mediterranean mangeliid. We
provisionally place it in the genus Vexiguraleus Powell,
1942, as it is most similar to Vexiguraleus hispidulus
(Bellardi, 1847) (see above), but differs in more strongly
angular whorls, fewer stronger axial ribs and spiral cords,
and less constricted base.

Distribution — Upper Pliocene: western Mediterranean,

Estepona Basin, southern Spain (this paper).

Vexiguraleus plicatellus (Bellardi, 1847)
Plate 39, figs 1-4

*1847  Raphitoma plicatella Jan (Pleurotoma) Bellardi,
p- 92, pl. 4, fig. 18.
271854  Pleurotoma plicatella Jan — Hornes, p. 374, pl. 40,

fig. 5 (not fig. 6) [non Bela plicatella (Bellardi,
1847)].

1867  Pleurotoma plicatella? Jan — Pereira da Costa, p.
233, pl. 28, fig. 1.

1877  Raphitoma plicatella (Jan) [sic] — Bellardi, p. 307,
pl. 9, fig. 19.

1910  Raphitoma plicatella Jan — Cerulli-Irelli, p. 65
[257], pl. 6 [37], fig. 15.

1976  Raphitoma (Raphitoma) plicatella (Jan) — Marasti
& Raffi, p. 197, pl. 2, figs 11, 12.

1996  Bela plicatella (Bellardi, 1847) — Vera-Pelaez, p.
535, text-fig. 46, pl. 37, figs 1-4, 9, 10, pl. 38, figs
1-8.



1997  Raphitoma plicatella Jan in Bellardi, 1847 — Chir-
li, p. 85, pl. 24, fig. 8.

2002  Bela plicatella (Bellardi, 1847) — Vera-Pelaez, p.

208, pl. 4, figs S, T, U, pl. 13, figs I, J.

Raphitoma plicatella Jan in Bellardi, 1847 —

Batuk, p. 69, pl. 21, figs 1-3.

2018  Bela plicatella (Jan in Bellardi, 1847) — Brunetti
& Cresti, p. 94, fig. 390.

22003

non 1915 Bela plicatella (Bellardi, 1847) — Harmer, p. 258,
pl. 30, fig. 7.

non 1928  Raphitoma plicatella Jan — Friedberg, p. 572, pl.
37, figs 14-16.

non 1966 Raphitoma plicatella Jan — Kokay, p. 65, pl. 10,

fig. 7 (fragment illustrated with shorter last whorl).

Material and dimensions — Maximum height 20.7 mm,
width 7.6 mm. CO: NHMW 2020/0171/0417 (1), NHMW
2020/0171/0418 (10). VC: NHMW 2020/0171/0419-0421
(3), NHMW 2020/0171/0422 (2). EL: NHMW 2020/0171/
0423 (2).

Description — Shell medium sized, medium-thickness,
fusiform; spire angle approximately 35°. Protoconch
multispiral, elevated, of 3.25 convex whorls with small,
depressed nucleus, apical angle approximately 50°, last
whorl bearing cordlets and subobsolete riblets (dp = 710
um, hp =930 ym, dp/hp = 0.76, dn = 160 ym, dV1 = 265
um). Junction with teleoconch delimited by sinusigera.
Teleoconch of up to six weakly shouldered whorls, with
moderate width, weakly concave subsutural ramp delim-
ited by slightly strenghtened shoulder cord, rounded at
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shoulder, convex below, separated by narrowly impressed,
weakly undulating suture. Axial sculpture strongly
predominant, composed of slightly sinuous, weakly
opisthocline, narrow ribs, 10-16 on last whorl, much nar-
rower than their interspaces, subobsolete over subsutural
ramp, strongly developed at shoulder, extending to abapi-
cal suture. Spiral sculpture of fine crowded spiral threads
of primary to tertiary strength covers entire surface. Last
whorl 67-68% of total height, profile and sculpture as
described above, broadly rounded at high-placed shoul-
der, convex below, moderately constricted at base; axials
weakening over base, fine spirals of primary to tertiary
strength persist over base and siphonal fasciole. Aper-
ture 50-53% of total height, subrectangular; outer lip not
thickened by varix, sharp edged, smooth within; anal
sinus broad, shallow, symmetrically U-shaped, occupy-
ing entire subsutural ramp, apex mid-ramp; siphonal ca-
nal moderately long, bent slightly adaxially, unnotched.
Columella very weakly and broadly excavated, smooth,
twisted at fasciole. Columellar and parietal callus weakly
thickened, sharply delimited, forming narrow callus rim.

Discussion — This species has usually been placed in
the genus Bela Leach in Gray, 1847a, but species in that
genus with multispiral protoconch are characterised by
having smooth whorls, except for the last, where low,
curved axial riblets are overrun by a few rows of obsolete
spiral elements forming swollen tubercles at the intersec-
tion (Scarponi et al., p. 50). We provisionally place it in
the genus Vexiguraleus Powell, 1942 (see generic note).

Vexiguraleus plicatellus (Bellardi, 1847) is most similar
to Bela vulpecula (Brocchi, 1814), but the latter has more

Plate 39. Vexiguraleus plicatellus (Bellardi, 1847); 1. NHMW 2020/0171/0419, height 20.7 mm, width 7.6 mm; 2. NHMW
2020/0171/0420, height 18.4 mm, width 6.8 mm (digital images); 3. NHMW 2020/0171/0421, detail of protoconch (SEM image).
Velerin carretera. 4. NHMW 2020/0171/0417, height 16.4 mm, width 6.3 mm (digital image). Velerin conglomerates, Velerin,

Estepona, Lower Piacenzian, Upper Pliocene.
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regularly convex spire whorls, with a less concave sub-
sutural ramp and a weaker shoulder, the ribs are broad
and straight, whereas in V. plicatellus they are finer and
more sinuous, the spirals are lower, and lacks the slightly
strengthened shoulder cord delimiting the subsutural
ramp. Moreover, only the last protoconch whorl in B.
vulpecula has axial riblets.

Another similar Pliocene Mediterranean species Bela
nevropleura (Brugnone, 1862) differs in having less con-
vex whorls, the ribs terminate at the adapical suture, the
aperture is slightly narrower, the outer lip more evenly
convex, the base is hardly constricted, and the columella
is straight and not twisted at the fasciole (Bellardi, 1877,
p. 310).

Della Bella ef al. (2015) reported a wide bathymetric
range for this species, from circalittoral to epibathyal. In
Estepona the species is not common, but widespread.

Distribution — ?Middle Miocene: Paratethys, Austria
(Hornes, 1854), Poland (Friedberg, 1954; Batuk, 2003).
Upper Miocene: Atlantic, Cacela Basin, Portugal (Perie-
ra da Costa, 1867). Proto-Mediterranean, Italy (Bellardi,
1877). Lower Pliocene: central Mediterranean, Italy (Bel-
lardi, 1877; Chirli, 1997; Brunetti & Cresti, 2018). Upper
Pliocene: western Mediterranean, Estepona Basin, south-
ern Spain (Vera-Pelaez, 1996, 2002); central Mediterra-
nean, Italy (Marasti & Raffi, 1976). Lower Pleistocene:
central Mediterranean, Italy (Cerulli-Irelli, 1910).

Genus Villiersiella Monterosato, 1890

Type species — Murex attenuatus Montagu, 1803, by typ-
ification of replaced name, present-day, Mediterranean.

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

1890  Villiersiella Monterosato, p. 191. Nom. nov. pro Vil-
liersia Monterosato, 1884, non d’Orbigny, 1837.

Note — This genus was recently resurrected by Spada et
al. (2023, p. 46), and characterises species with very slen-
der and polished shells, sculptured with weakly undulat-
ing axial ribs, not superiorly bent near the suture, and
absence of spiral sculpture in the interspaces between
the axial ribs. Apart from the type species, the genus in-
cludes another extinct species from the Plio-Pleistocene
of Italy, V. tenuicosta (Brugnone, 1862), and the extant
West African V. adansoni (Knudsen, 1952).

Villiersiella attenuata (Montagu, 1803)
Plate 40, figs 1-4

*1803  Murex attenuatus Montagu, p. 266, pl. 9, fig. 6.
1829  Pleurotoma Villiersii Michaud, p. 262, pl. (un-
numbered), figs 4, 5.

1836

1836

1838

1840
1851

1884
1904

1910

1914

1915

1944
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1964
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1977a

1980

1982

1984

1987

1988

1992

1993

1996

1997

2001

2001

2002

2008

Pleurotoma gracile Philippi, p. 198, pl. 11, fig. 23
(non Conrad, 1830, nec Scacchi, 1836).
Pleurotoma gracilis Scacchi, p. 13, note 21, fig. 21
(non Conrad, 1830, nec Scacchi, 1836).
Pleurotoma vulpina Bivona-Bernardi, p. 223, fig.
10.

Pleurotoma Bivonae Maravigna, p. 326.
Mangelia attenuata Mont. — Forbes & Hanley, p.
488, pl. 113, figs 8, 9, pl. RR, fig. 5.

Vielliersia attenuata Mtg. — Monterosato, p. 128.
Raphitoma (Villiersiella) attenuata (Montg.) —
Sacco, p. 56, pl. 14, figs 43, 44.

Raphitoma attenuata Mtg. — Cerulli-Irelli, p. 70
[262], pl. 6 [37], figs 52-58.

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

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

Cythara (Mangelia) attenuata (Montagu) — Wenz,
p. 1435, fig. 4058.

Mangelia striolata Risso, 1826 — Glibert, p. 48, pl.
6, fig. 7 [non Mangelia striolata (Risso, 1826)].
Mangelia (Mangelia) attenuata (Montagu, 1803)
— Malatesta, p. 192, pl. 9, fig. 12.

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

Mangelia attenuata (Montagu, 1803) — Powell, p.
97, pl. 15, fig. 7.

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

Cythara (Mangelia) attenuata Montagu, 1803 —
Pavia, p. 113, pl. 8, fig. 13.

Mangelia attenuata (Montagu, 1803) — Nordsieck,
p- 39, pl. 8, figs 62-64.

Mangelia attenuata (Montagu, 1803) —Bogi et al.,
p. 15, unnumbered fig.

Cythara (Mangelia) attenuata (Montagu, 1804
[sic]) — Martinell, p. 102, pl. 1, figs 9-10.
Mangelia attenuata (Montagu, 1803) — Fretter &
Graham, p. 525, fig. 362.

Mangelia (Mangelia) attenuata (Montagu, 1803)
— Cuerda Barcelo, p. 318, pl. 29, fig. 16.
Mangelia attenuata (Montagu, 1803) — Graham,
p. 444, fig. 185.

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

Cythara (Mangelia) attenuata (Montagu, 1803) —
Gonzalez Delgado, p. 39, pl. 3, figs 9-11.
Mangelia attenuata (Montagu, 1803) — Vera-Pelaez,
p. 483, text-fig. 37, pl. 34, figs 1-4, 11, 13, 15.
Mangelia attenuata (Montagu, 1803) — Chirli, p.
63, pl. 18, figs 3-5.

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

Mangelia attenuata (Montagu, 1803) — Cachia et
al.,p.52,pl. 7, fig. 9.

Mangelia attenuata (Montagu, 1803) — Vera-
Pelaez, p. 205, pl. 4, figs A, B, pl. 13, figs A, B.
Mangelia attenuata (Montagu, 1803) — Chirli &
Richard, p. 66, pl. 13, fig. 5.
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Plate 40. Villiersiella attenuata (Montagu, 1803); 1. NHMW 2020/0171/0261, height 10.9 mm, width 3.5 mm; 2. NHMW 2020/0171/
0262, height 10.1 mm, width 3.2 mm; 3. NHMW 2020/0171/0263, height 10.9 mm, width 2.9 mm (digital images); 4. NHMW
2020/0171/0264, detail of protoconch (SEM image). Velerin conglomerates, Velerin, Estepona, Lower Piacenzian, Upper Pliocene.

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

2011  Mangelia attenuata (Montagu, 1803) — Hernandez
etal.,p.226,pl. 75, figs A-C.

2018  Mangelia attenuata (Montagu, 1803) — Ceule-
mans et al., p. 103, pl. 3, fig. 2.

2020  Mangelia attenuata (Montagu, 1803) — Landau et
al., p. 38, pl. 33, figs 1-2.

2021  Mangelia attenuata (Montagu, 1803) — Oztiirk, p.

244, fig. 1.

2022 Villiersiella attenuata (Montagu, 1803) — Brunetti,
p- 70, fig. 151.

2023 Villiersiella attenuata (Montagu, 1803) — Spada et
al., p. 46, fig. 24.

Material and dimensions — Maximum height 12.7 mm,
width 4.0 mm. CO: NHMW 2020/0171/0261-0264 (4),
NHMW 2020/0171/0265 (19). EL: NHMW 2020/0171/
0266 (40).

Description — Shell small of medium thickness, very
slender fusiform; spire angle about 25°. Protoconch mul-
tispiral, tall conical of 3.5 convex whorls, with small,
depressed nucleus, apical angle approximately 45°;
first three whorls smooth, last half whorl with comma-
shaped axial riblets crossed by broad spiral cords with
narrow interspaces (dp = 710 um, hp = 730 um, dp/hp =
0.97, dn = 95 um, dV1 = 220 um). Junction with teleo-
conch delimited by sinusigera. Teleoconch of up to five
whorls tall, non-shouldered whorls, slightly concave be-
low suture, subsutural ramp poorly delimited, convex

below, separated by superficial, undulating suture. Axi-
al sculpture of 8-9 narrow, slightly sinuous, opisthocline
ribs, about one-third width of their interspaces, overrun
by very fine subequal cordlets, 20-25 on penultimate
whorl. Last whorl 59-65% of total height, slender, pro-
file and sculpture as described above, evenly rounded,
moderately constricted at base; axials and spirals persist
over base, even weaker spirals over siphonal fasciole;
fasciole not delimited. Aperture 41-49% of total height,
narrow, elongate; outer lip weakly to moderately thick-
ened by narrow labial varix, smooth within; anal sinus
very broad and very shallow U-shaped, occupying en-
tire subsutural ramp; siphonal canal moderate length,
wide, bent slightly adaxially, unnotched. Columella
weakly excavated, oblique to spire axis, slightly flexu-
ous towards parietal area. Columellar and parietal callus
hardly developed, not thickened, moderately delimited,
forming poorly delimited, narrow rim, indented in some
specimens.

Discussion — Villiersiella attenuata (Montagu, 1803) is
characterised by its slender elongated shell. The shape and
sculpture is rather constant, although in some specimens
there are fewer ribs on the last whorl that become elevated
and varicose. The number of protoconch whorls and size
is a little variable. For extant specimens (npw = 3-3.5, hp
=500 um, dp = 500 um; Fretter & Graham, 1985, p. 525)
for specimens from the Lower Pliocene of northwestern
France (npw = 4, hp = 1020 um, dp = 760 um; Ceulemans
et al., 2018, p. 103). The Estepona specimens fall exactly
in between these records (npw = 3.5, hp = 730 um, dp =
710 um; hoc opus). These differences in protoconch size
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were discussed by Ceulemans et al. (2018, p. 103).

Villiersiella tenuicosta (Brugnone, 1862) from the Plio-
Pleistocene of Italy has a more fragile shell, the shoulder
is more angular and higher placed, the axial ribs are nar-
rower and more flexuous, and the base is more excavated.

Distribution — Middle Miocene: Atlantic, Loire Basin
(Glibert, 1954). Upper Miocene: Atlantic (Tortonian),
NW France (Glibert, 1954; Brébion, 1964; Landau ef al.,
2020). Lower Pliocene: Atlantic, NW France (Glibert,
1954; Brébion, 1964; Ceulemans et al., 2018), Guadal-
quivir Basin, S. Spain (Gonzalez Delgado, 1993; Landau
et al., 2011; Brunetti, 2022); North Sea Basin, Coralline
Crag, England (Harmer, 1915); western Mediterranean,
NE Spain (Martinell, 1982; Gili & Martinell, 1994); cen-
tral Mediterranean, Italy (Pavia, 1976; Chirli, 1997). Up-
per Pliocene: Atlantic, Mondego Basin, Portugal (Silva,
2001); North Sea Basin, Red Crag, England (Harmer,
1915); western Mediterranean, Estepona Basin (Vera
Pelaez, 1996, 2002), France (Chirli & Richard, 2008);
central Mediterranean, Italy (Bellardi, 1877; Sacco, 1904;
Cipolla, 1914; Cavallo & Repetto, 1992). Upper Pliocene-
Pleistocene: Atlantic, NW France (Brébion, 1964). Lower
Pleistocene: central Mediterranean, Italy (Cerulli-Irel-
li, 1910). Upper Pleistocene: western Mediterranean,
Balearic Islands (Cuerda Barcelo, 1987). Pleistocene
(indeterminate): Atlantic, Ireland (Harmer, 1915); cen-
tral Mediterranean, Italy (Malatesta, 1960). Present-day:
Atlantic, north Atlantic Frontage to Norway (Bogi et al.,
1980; Fretter & Graham, 1984; Graham, 1988), Canary
Islands (Hernandez et al., 2011), central Mediterranean
(Cachia et al., 2001; Spada et al., 2023), eastern Mediter-
ranean (Oztiirk, 2021).

Discussion

In this paper forty species of Mangeliidae are described
and reviewed from the Lower Piacenzian assemblages of
Estepona (Fig. 1). Six species are described as new. The
total number includes two endemic species described
by Vera-Pelaez (2002), but not present in the material at
hand (Benthomangelia peridotitae Vera-Pelaez, 2002 and
B. rafaelae Vera-Pelaez, 2002), but excludes two records
included by Vera-Pelaez (2002) that are not confirmed
herein and may be based on misidentifications [Bela
unifasciata (Deshayes, 1835) and Mangelia biondii (Bel-
lardi, 1877)].

The assemblage is closely similar to that found in other
parts of the Tropical Pliocene Mediterranean-West Afri-
can Palacobiogeographical Province, such as the Italian
assemblages, during MPPMUI. Endemism is moderately
high, with 10 (25%) of the species found only in Este-
pona, and the same number 10 (25%) surviving to the
present day. Only a small number of species [6 (15%)]
are also found in the neighbouring northern Pliocene
Subtropical French Iberian Province and two or possibly
three species (5-8%) in the more northern warm temper-
ate Pliocene Boreal-Celtic Province.

Of interest is the presence of the genus Bactrocythara

Woodring, 1928, which today occurs only further south
along the tropical coasts of West Africa. This genus
forms part of a cohort of genera that today are typically
West African and during MPPMUI extended their range
into the Mediterranean adjacent to the Strait of Gibral-
tar but did not extend further into the Mediterranean (for
further discussion on this see Landau et al., 2006; Silva
et al., 2011; Landau & Harzhauser, 2022a).

In all, 154 species of turrids are recognised in the Es-
tepona assemblages, of which 52 (34%) are endemic
(Landau & Micali, 2021; Landau & Harzhauser, 2022a,
2022b; Landau et al., 2022; Landau & Harzhauser, 2023;
hoc opus).

A full synthesis of the Estepona assemblages will be pre-
pared at the end of the series.
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Figure 1. Geography, stratigraphy and distribution of species found in the Upper Pliocene Lower Piacenzian of the Estepona Basin,
southern Spain. For Pliocene-recent geographic distribution designated by biogeographical province: 1 = Boreal-Celtic Prov-
ince, 2 = French-Iberian Province, 3 = Mediterranean-Moroccan Province, 4 = Mauritanian-Senegalese Province (see Landau et
al., 2011, p. 49, text-fig. 8). For stratigraphic distribution black signifies Atlantic distribution (A), grey Mediterranean distribu-

tion (M).
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