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In this paper we update the systematic taxonomy of papers 
published by our team between 2000-2009 dealing with 
the Pliocene of Estepona. Four species are described as 
new, Rimula lobilloensis spec. nov., Macromphalina aline-
mulderae spec. nov., Euthriofusus postumus spec. nov., 
and Andonia wilhelminamariae spec. nov., of which the 
last also occurs in the Pliocene of Italy. Several new sub-
jective synonyms are identified: Cymbium gracile lusitanica 
Lozano-Francisco & Vera-Peláez, 2006 is junior subjective 
synonym of Cymbium ibericum Landau & Marquet, 2000. 
Bolma malakensis Lozano-Francisco & Vera-Peláez, 2006 
is a junior subjective synonym of Bolma castrocarensis 
(Foresti, 1876). Tribia pliogeometrica Lozano-Francisco & 
Vera-Peláez, 2006 is a junior subjective synonym of Tribia 
hispanica Brunetti, Forli & Vecchi, 2006. Scaphella (Auri-
nia) josei Lozano-Francisco & Vera-Peláez, 2006 is junior 
subjective synonym of Euroscaphella carlae (Landau & 
Silva, 2006). Pisania plioalboranensis Lozano-Francisco & 
Vera-Peláez, 2006 is junior subjective synonym of Pisania 
plioangustata (Sacco, 1904). Columbella sphaerica Lozano-
-Francisco & Vera-Peláez, 2006 is a secondary homonym 
of C. sublachryma var. sphaerica Hervier, 1900, and here 
considered a junior subjective synonym of Columbella 
castoris Lozano-Francisco & Vera-Peláez, 2006. Pisania 
baetica Lozano-Francisco & Vera-Peláez, 2006 is a junior 
subjective synonym of Pisania magna (Foresti, 1868). Bullia 
eloisae Lozano-Francisco & Vera-Peláez, 2006 is a junior 
subjective synonym of Tritia oblonga (Sassi, 1827). Nassa 
andonae Bellardi, 1882 is taken out of synonymy with N. 
producta Bellardi, 1882.

Key words: Gastropoda, Pliocene, Estepona, Spain, correc-
tions, new taxa.

INTRODUCTION

The Pliocene Estepona assemblages of south-western Spain 
are probably the most diverse molluscan Pliocene assem-
blage in Europe, with over 800 gastropod species present 
(bl personal observation). This gastropod fauna has been 
dealt with, in part, in a series of monographs and papers 
by the senior author and co-authors (Landau & Marquet, 
2000, 2001, Fehse & Landau, 2002, 2003; La Perna et al., 
2002; Landau & Lozouet, 2003; Landau et al., 2003, 2004a-
b, 2006a-c, 2007, 2009; Landau & Fehse, 2004; Landau & 
Silva, 2006a-b; Landau & Jansen, 2015a-c), and a revision of 
the Pyramidellidae is in preparation. Other workers have 
also addressed various families within the assemblage; i.e. 
Muricidae (Muñiz Solís & Guerra-Merchán, 1994), Can-
cellariidae (Vera-Peláez & Muñiz-Solís, 1995; Vera-Peláez 
et al., 1995), Fasciolariinae (Muñiz Solís, 1998), Conidae 
(Muñiz Solís, 1999), Cysticidae (Muñiz Solís, 2002), Archae-
ogastropoda (Muñiz Solís, 1996; Lozano-Francisco & Vera-
Peláez, 2002) and the turrids (Vera-Peláez et al., 1999; Vera-
Peláez, & Lozano-Francisco, 2001a-b; Vera-Peláez, 2002).

The present paper is centred on the tireless collecting 
efforts of the junior author (hm) between the years 2008-
2019, and describes and reports species not previously 
included in the monographic works by our team listed 
above. Secondly, the gastropod taxonomy relevant to these 
assemblages has changed immensely in the last 20 years, 
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and in the personal collection of Henk Mulder (Monster, 
The Netherlands). Henk Mulder’s private collection will 
eventually be donated to the Naturalis Biodiversity Center 
(Leiden, The Netherlands).

Abbreviations: co = Velerín conglomerates; el = El 
Lobillo; hm coll. = Henk Mulder collection, Monster, The 
Netherlands; nhmw coll. = Natural History Museum 
Vienna (Vienna, Austria); pq = Parque Antena; vc = Vele-
rín carretera.

This paper is arranged in chronological order of publica-
tion by our group.

Landau, B.M. & Marquet, R., 2000. The genus Cym-
bium (Gastropoda, Volutidae) in the Iberian Neogene. 
— Contributions to Tertiary and Quaternary Geology 37 
(1-2): 23-34.

Cymbium gracile lusitanica Lozano-Francisco & Vera-
Peláez, 2006 was erected based on material from the Vel-
erín conglomerates, and is a junior subjective synonym 
of C. ibericum Landau & Marquet, 2000. In the original 
description material from both the Guadalquivir Basin and 
the Estepona Basin (Velerín conglomerates) was included 
in the material studied (Landau & Marquet, 2000: 24).

Landau, B.M., Marquet, R. & Grigis, M., 2003. The 
early Pliocene Gastropoda (Mollusca) of Estepona, south-
ern Spain. Part 1: Vetigastropoda. — Palaeontos 3: 1-87. 

p. 6	 Patella (Patellastra) ferruginea Gmelin, 1791 (pl. 4 
fig. 8) = Patella ferruginea Gmelin, 1791; see Koufo-
panou et al. (1999: 148). Patella alessiae Forli et al., 
2004 from the lower Pliocene of Italy seems to have 
coarser sculpture, with less regular, more strongly 
nodular ribs, resulting in an irregular shell outline.

p. 7	 Ansates pellucidum (Linnaeus, 1758) (pl. 5 fig. 2) = 
Patella pellucida Linnaeus, 1758; see Koufopanou et 
al. (1999: 148).

p. 8	 Acmaea (Tectura) virginea (pl. 5 fig. 3) = Tectura 
virginea (O.F. Müller, 1776); see Nakano & Ozawa 
(2007: 91).

p. 9	 Cocculina adunca (Jeffreys, 1883) (pl. 5 fig. 8). This is 
a pseudococculinid and possibly another specimen 
of Copulabyssia corrugata (Jeffreys, 1883) recorded in 
Landau et al. (2003: fig. 6).

p. 15	 Anatoma umbilicata (Jeffreys, 1883) (pl. 1 fig. 4) is not 
that species, but A. eximia (Seguenza, 1877); see Gei-
ger (2012: 872).

p. 21	 Emarginula solidula O.G. Costa, 1829 (pl. 3 fig. 5) is 
not that species, but E. fissura (Linnaeus, 1758). On 
examination of a large number of specimens from 

partly as a result of huge amount of literature published 
by a number of highly active Italian Pliocene researchers, 
and at supraspecific level, by the application of molecu-
lar phylogeny. We take the opportunity to update the taxa 
recorded in the papers published by our group. 

We also review a paper that has only recently come to 
our attention, written by Lozano-Francisco & Vera-Peláez 
(2006), in which they chose certain species from the Este-
pona assemblage for description. On further examination 
almost all of their new taxa are junior subjective synonyms. 
Correcting these synonymies is of palaeobiogeographic 
importance, as, in their content, the Estepona assemblages 
are typical for the Zanclean-lower Piacenzian [Mediterra-
nean Pliocene Molluscan Unit 1 (mpmu1), sensu Monegatti 
& Raffi, 2001, 2007; Silva et al., 2010], but with a western 
influence at generic level (Landau & Marquet, 2000; Lan-
dau et al., 2006a; Landau & Silva, 2006a-b) with relatively 
few endemics (about 11% within the groups revised so far; 
bl unpublished data) considering the enormous number 
of species present. Thus inflating the number of Estepona 
endemics gives a false impression of the assemblage. More-
over, some of the species described as ‘endemic’ from Este-
pona have subsequently been found in the Italian Pliocene 
assemblages [i.e. Hexaplex (Trunculariopsis) praeduplex 
Landau, Houart & Silva, 2007 (Forli et al., 2013); Belidaphne 
saldubensis Vera-Peláez, 2002 (Della Bella et al., 2015)]. 
Even in this relatively small contribution to the assemblage, 
two of the four new species described also occur in the Ital-
ian Pliocene.

Age of the deposits
Prior to 2013 (Landau & Marquet, 2000, 2001; Landau & 
Lozouet, 2003; Landau et al., 2003, 2004a, b, 2006a, b, c, 
2007, 2009; Landau & Fehse, 2004; Landau & Silva, 2006b)
the age we gave for the deposits was upper Zanclean (upper 
lower Pliocene). In our later (Landau & Janssen, 2015a, b, 
c) works we have dated the assemblages as lowest Piacen-
zian, lower upper Pliocene) (Guerra Merchán et al., 2002), 
an age corroborated by the assemblage of Euthecosomata 
(Janssen, 2004). Either way, they form part of the Mediter-
ranean ecostratigraphic unit mppmu1 of Monegatti & Raffi 
(2001), which includes the Zanclean and lowest Piacenzian 
(see Landau et al., 2011: text-fig. 9).

MATERIAL AND METHODS

The new material described herein was collected from sev-
eral localities around Estepona by the junior author (hm; 
2008-2019). For a map of localities see Landau et al. (2003: 
4, text-fig. 1). These assemblages were dated as early Piacen-
zian by Guerra Merchán et al. (2002). The new material is 
housed in the Natural History Museum Vienna (nhmw) 
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p. 50	 Gibbula (Forskalena) pliosubcinctus (Sacco, 1896) (pl. 
10 figs 6-7) = Gibbula pliosubcinctus (Sacco, 1896); see 
Affenzeller et al. (2017: 20). 

p. 53	 Trochocochlea articulata (Lamarck, 1822) (pl. 11 fig. 
6) = Phorcus articulatus (Lamarck, 1822); see Donald 
et al. (2012: 43).

p. 55	 Calliostoma (Calliostoma) miliaris (Brocchi, 1814) 
(pl. 14 fig. 3) = Clelandella miliaris (Brocchi, 1814); 
see Gofas (2005: 134).

p. 56	 Calliostoma (Calliostoma) cf. subexcavatum (S.V. 
Wood, 1848) (pl. 12 fig. 4) = Calliostoma cf. subexca-
vatum (S.V. Wood, 1848).

p. 57	 Calliostoma (Ampullotrochus) granulatum (Von 
Born, 1778) (pl. 15 figs 1-2) = Calliostoma granulatum 
(Born, 1778); see MolluscaBase (2019c).

p. 59	 Calliostoma (Ampullotrochus) opisthotenus (Fon-
tannes, 1879) (pl. 12 fig. 5, pl. 14 fig. 1) = Calliostoma 
opisthotenus (Fontannes, 1879); see MolluscaBase 
(2019c).

p. 59	 Calliostoma (Ampullotrochus) scutiformis (Sacco, 
1896) (pl. 12 fig. 6, pl. 14 fig. 2) = Calliostoma scutifor-
mis (Sacco, 1896); see MolluscaBase (2019c).

p. 67	 Calliotropis (Solaricida?) peregrina (Libassi, 1859) (pl. 
18 fig. 1) = Calliotropis peregrina (Libassi, 1859).

Family Haliotidae Rafinesque, 1815 
Subfamily Haliotinae Rafinesque, 1815
Genus Haliotis Linnaeus, 1758

Haliotis Linnaeus, 1758: 779. Type species (by subsequent 
designation of Montfort, 1810: 119): Haliotis asinina Lin-
naeus, 1758. Present-day, Indo-Pacific. 

Haliotis quinquecentenaris 
Lozano-Francisco & Vera-Peláez, 2002 

(Fig. 1)

Haliotis (Sulculus) quinquecentenaris Lozano-Francisco & 
Vera-Peláez, 2002: 159, pl. 1 figs a-e.

Material and dimensions. — Maximum height 28.9 
mm, maximum diameter 88.9 mm (incomplete). nhmw 
2019/0167/0057 co (1).

Discussion. — Haliotis quinquecentenaris (Lozano-Fran-
cisco & Vera-Peláez, 2002) is characterised by its very large 
size, relatively rounded and high-arched shell and much 
reduced spiral sculpture, so that the surface is almost 
smooth. It is about the same size as H. iberica Landau, 
Marquet & Grigis, 2003, another endemic species from 
the Estepona assemblages, but that species is immediately 
separated by its strongly rugose spiral sculpture. H. berti-

the locality of El Lobillo (hm coll.) we consider them 
all to be E. fissura. In typical specimens the primary 
and secondary ribs are well differentiated, but in 
some the difference is not as marked – leading to the 
misidentification.

p. 24	 Rimula capuliformis Pecchioli, 1864 (pl. 4 fig. 1) = 
Puncturella capuliformis (Pecchioli, 1864). On inte-
rior view there is a small but well developed septum 
surrounding the foramen apically, therefore place-
ment in Rimula Defrance, 1827 is excluded (Simone 
& Cunha, 2014: 452). Cranopsis A. Adams, 1860 was 
synonymised with Puncturella Lowe, 1827 by Cunha 
et al. (2019: 261).

p. 28	 Heteroninella bertarellii (Andreoli & Marsigli, 1997) 
(pl. 6 figs 1-2). Forli et al. (2014: 69) reviewed a sim-
ilar species, Gibbula euomphala? var. anodosula 
Sacco, 1896 with strong spiral sculpture that dif-
fers in having more numerous cords that are not 
as strong as in H. bertarellii. Those authors argued 
that H. bertarellii was better placed within the genus 
Gibbula based on apertural characters. We prefer to 
keep this species in the genus Heteroninella for the 
reasons discussed in Landau & Lozouet (2003: 3) 
and Landau et al. (2003). Gibbula gigantea Lozano-
-Francisco & Vera-Peláez, 2002 is a junior subjective 
synonym. 

p. 29	 Bolma (Bolma) castrocarensis (Foresti, 1876) (pl. 7 
fig. 1) = Bolma castrocarensis (Foresti, 1876). Bolma 
malakensis Lozano-Francisco & Vera-Peláez, 2006 
is also a junior subjective synonym. It seems that 
those authors were not aware of the species in For-
esti (1876), Sacco (1904), nor in Landau et al. (2003: 
29) as there is no mention of the species in their dis-
cussion. It is only compared to B. granosa (Borson, 
1821), which is clearly different.

p. 33	 Bolma (Ormastralium) fimbriata (Borson, 1821) (pl. 7 
figs 5-6) = Ormastralium fimbriatum (Borson, 1821); 
see Landau et al. (2013: 32).

p. 48	 Gibbula (Gibbula?) varia (Linnaeus, 1758) (pl. 11 fig. 
3). This species fits within the genus description of 
Steromphala Gray, 1848, as defined by Affenzeller et 
al. (2017: 803). The specimen from Estepona might 
represent Steromphala verae (Chirli, 2004) rather 
than S. varia, which has a wider, more funnel-shaped 
umbilicus. The Estepona shell is quite depressed, 
similar to one of the Italian specimens illustrated 
(Chirli, 2004, pl. 27 fig. 8), but none of the specimens 
of S. verae illustrated has the strengthened suprasu-
tural cord seen in the Estepona shell. More speci-
mens would be required to reach a firm conclusion.

p. 49	 Gibbula (Forskalena) fanulum (Gmelin, 1791) (pl. 11 
fig. 1) = Gibbula fanulum (Gmelin, 1791); see Affen-
zeller et al. (2017: 20). 
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This species seems rare throughout its range and rarely 
recorded. For further discussion see Micali & Villari (1989) 
and Corselli & Bernocchi (1993). 

Distribution. — Upper Pliocene: western Mediterranean, 
Estepona Basin, Spain (this paper); central Mediterranean, 
Italy (Seguenza, 1863; Corselli & Bernocchi, 1993). 

Lower Pleistocene: central Mediterranean, Italy (Micali 
& Villari, 1989). Present-day: Eastern Atlantic, Azores 
(Dautzenberg & Fischer, 1896, 1897), Western Atlantic, 
Florida Keys to West Indies (Pérez Farfante, 1947).

Subfamily Rimulinae Anton, 1838
Genus Rimula Defrance, 1827

Rimula Defrance, 1827: 472. Type species (by subsequent 
designation of Gray, 1847b: 147): Emarginula blainvillii 
Defrance, 1824. Eocene, France. 

Rimula lobilloensis spec. nov. 
(Figs 4-5)

Type material. — Holotype nhmw 2019/0167/0003 height 
1.7 mm, maximum diameter 4.6 mm (Fig. 4); paratype 1 
nhmw 2019/0167/0004; height 1.8 mm, maximum diameter 
4.8 mm (Fig. 5).

Other material. — Known from type series only.
Type locality. — El Lobillo, Estepona, Andalusia, S. 

Spain. 
Type stratum. — Lower Piacenzian, upper Pliocene. 
Etymology. — Named after the type locality of El Lobillo 

in Estepona, southern Spain. Rimula gender feminine.
Diagnosis. — Rimula species of small size, elongate-ovate, 

low convex profile, finely sculptured by weak riblets and 
concentric lamellae, apex placed about one-fifth of shell 
length behind posterior margin.

Description. — Shell small, patelliform, ovate-elongate, 
thin, dorsum depressed convex with strongly recurved 
apex placed one-fifth of shell length behind posterior 
margin. Anterior slope 4/5 shell length convex, posterior 
slope straight to slightly concave. Apical whorl 1-1.25 lat-
erally compressed whorls. Selenizone bearing raised com-
ma-shaped lamellae, open mid third of its length, fora-
men rounded apically, pointed abapically. Sculpture of 
fine close-set axial riblets, crossed by even finer concentric 
lamellae. Internally smooth, glossy, no septum.

Discussion. — On interior view there is no septum, plac-
ing this species in the genus Rimula Defrance, 1827 (Simone 
& Cunha, 2014: 452). The most similar species is R. frenu-
lata (Dall, 1899) from the present-day Florida Keys and 
Caribbean, which is also small, with fine sculpture, but that 
species differs in being even more elongate and the apex is 

nii Forli, Dell’Angelo, Ciappelli & Taviani, 2003 from the 
lower Pliocene of Italy has fewer even coarser rugose axi-
als than H. iberica. It is extremely uncommon to find good 
specimens of both H. quinquecentenaris and H. iberica in 
the Estepona deposits, but this might be taphonomic bias 
due to their large size and fragility (Geiger & Groves, 1999). 
Fragments are more common. 

We have argued that in this Pliocene tropical setting, 
upwelling of nutrient-rich cooler waters occurred in the 
Estepona area (Landau & Silva, 2006a; Silva et al., 2006). 
The presence of these two large shelled Haliotis further 
strengthen this argument, as Estes et al. (2005) found that 
large-bodied abalones occur exclusively in cold-water eco-
systems dominated by kelps and other macroalgae. 

Distribution. — Upper Pliocene: western Mediterranean, 
Estepona Basin, Spain (Lozano-Francisco & Vera-Peláez, 
2002).

Family Fissurellidae Fleming, 1822
Subfamily Zeidorinae Naef, 1913
Genus Puncturella Lowe, 1827

Puncturella Lowe, 1827: 77. Type species (by monotypy): 
Patella noachina Linnaeus, 1771. Present-day, Europe. 

Puncturella granulata (Seguenza, 1863) 
(Figs 2-3)

Rimula granulata Seguenza, 1863: 88, pl. 5 fig. 6.
Puncturella (Cranopsis) granulata (Seguenza) — Watson, 

1886: 46, pl. 4 fig. 5.
Puncturella Watsoni Dall, 1889: 403.
Puncturella (Cranopsis) granulata Seguenza — Dautzen-

berg & Fischer, 1896: 491; Dautzenberg & Fischer, 1897: 
180; Pérez Farfante, 1947: 124, pl. 54 figs 4-7.

Rimula granulata G. Seguenza — Micali & Villari, 1989: 81, 
pl. 1 figs 1-4.

Puncturella (Cranopsis) granulata (Seguenza) — Corselli & 
Bernocchi, 1993: 110, pl. 1 fig. 1.

Material and dimensions. — Maximum height 2.3 mm, 
maximum diameter 4.4 mm. nhmw 2019/0167/0001-0002 
co (2).

Discussion. — The specimens illustrated here fit within 
the variability of P. granulata (Seguenza, 1863), as illus-
trated by Pérez Farfante (1947, pl. 54 figs 4-7). Cranopsis A. 
Adams, 1860 was synonymised with Puncturella Lowe, 1827 
by Cunha et al. (2019: 261). The species is variable in height, 
and is characterised by its fine sculpture consisting of close-
set concentric threads and riblets, short narrow slit widen-
ing and rounded apically, and shelf-like internal septum. 
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to the Gulf of Gabes (Tunisia). Since then specimens have 
been collected from the Stagnone di Marsala (Trapani, 
Sicily) and from other places in the Tyrrhenian Sea, so 
that today those authors consider them distinct species 
(Giannuzzi-Savelli, personal communication bl, 2019). 
However, this position is not accepted by all, and C. spon-
giarum is considered a dubious synonym of C. laugieri by 
WoRMS (MolluscaBase, 2019d). In the original descrip-
tion the early whorls of C. spongiarum are described as 
smooth, but we figure for comparison an extant specimen 
from Civitavecchia (Italy) (Fig. 7), which also has slightly 
granular early teleoconch whorls. Colour pattern is pre-
served in the Estepona specimen, similar to that seen in 
the present-day shell illustrated. We are not aware of any 
recent revision of the Mediterranean calliostomids, and 
provisionally consider C. spongiarum as a valid taxon. This 
is the first fossil record for the species. Calliostoma (Calli-
ostoma) cf. subexcavatum (S.V. Wood, 184) illustrated in 
Landau et al. (2003: 56, pl. 12 fig. 4), also from the Estepona 
deposits, has more granular sculpture than C. spongiarum.

Distribution. — Upper Pliocene: western Mediterra-
nean, Estepona Basin, Spain (Muñiz Solís, 1996; Landau et 
al., 2003). Present-day: central Mediterranean (Giannuz-
zi-Savelli et al., 1994).

Landau, B.M, Marquet, R. & Grigis, M., 2004a. The 
early Pliocene Gastropoda (Mollusca) of Estepona, 
southern Spain. Part 2: Orthogastropoda, Neotaenio-
glossa. — Palaeontos 4: 1-108, pls 1-20.

p. 5-10	 In our opinion, all species placed in Cerithium (The-
ricium) should be placed in Thericium; see Landau et 
al. (2013: 40). We are not aware of any molecular data 
yet available to support this position.

p. 15	 Turritella erronea Cossmann in Friedberg, 1914 (pl. 
2 figs 9-10; pl. 3 fig. 5) = Archimediella abundans 
(Handmann 1882); see Harzhauser & Landau (2019: 
26). The Estepona specimens have fine secondary 
spiral sculpture similar to that illustrated by Harz-
hauser & Landau (2019: 23, fig. 10f1). This species 

placed closer to, and in some specimens overhangs, the pos-
terior edge.

The specimen described as R. fusifissura Lozano-Fran-
cisco & Vera-Peláez, 2002 does not seem to have a sele-
nizone and the apex is subcentrally positioned, and might 
represent a juvenile Diodora in its ‘Rimula’ stage. 

Distribution. — Upper Pliocene: western Mediterranean, 
Estepona Basin, Spain.

Family Calliostomatidae Thiele, 1924 (1847)
Subfamily Calliostomatinae Thiele, 1924 (1847)
Genus Calliostoma Swainson, 1840

Calliostoma Swainson, 1840: 218, 351. Type species (by sub-
sequent designation of Herrmannsen, 1846: 154): Trochus 
conulus Linnaeus, 1758. Present-day, Europe. 

Calliostoma spongiarum 
(Bucquoy, Dautzenberg & Dollfus, 1885) 

(Figs 6-7)

Trochus dubius var. spongiarum Bucquoy, Dautzenberg & 
Dollfus, 1885: 353, pl. 42 figs 8-9.

Calliostoma (Calliostoma) laugieri spongiarum (b.d.d.) — 
Giannuzzi-Savelli et al., 1994: 62, figs 140-142.

Calliostoma (Calliostoma) subexcavatum (S. Wood) — 
Muñiz Solís, 1996: 6, figs 2g-i [non Calliostoma subexca-
vatum (S.V. Wood, 1848)].

Material and dimensions. — Maximum height 14.5 mm, 
width 12.9 mm. nhmw 2019/0167/0053-0054 co (9).

Discussion. — With better preserved material from the 
Estepona assemblages now available, we consider the spe-
cies identified by Muñiz Solís (1996) as C. subexcavatum 
(S.V. Wood, 1848) not to be that species, but to represent C. 
spongiarum (Bucquoy, Dautzenberg & Dollfus, 1885). Cal-
liostoma spongiarum was considered by Giannuzzi-Savelli 
et al. (1994: 62, 63) a subspecies of C. laugieri (Payraudeau, 
1826). At that time C. spongiarum seemed to be endemic 

> Figs 1-10. Recent and fossil gastropods (Figs 1-6, 8 and 10 are from Estepona, Spain, lower Piacenzian, upper Pliocene). Fig. 1. Halio-
tis quinquecentenaris (Lozano-Francisco & Vera-Peláez, 2002), nhmw 2019/0167/0057, height 28.9 mm, maximum diameter 88.9 mm, 
Velerín conglomerates. Figs 2-3. Puncturella granulata (Seguenza, 1863). 2. nhmw 2019/0167/0001, height 2.3 mm, maximum diameter 
4.4 mm, Velerín conglomerates. 3. nhmw 2019/0167/0002, height 2.1 mm, maximum diameter 4.2 mm, Velerín conglomerates. Fig. 4-5. 
Rimula lobilloensis spec. nov. 4. Holotype nhmw 2019/0167/0003, height 1.7 mm, maximum diameter 4.6 mm, El Lobillo. 5. Paratype 1 
nhmw 2019/0167/0004, height 1.8 mm, maximum diameter 4.8 mm, El Lobillo. Figs 6-7. Calliostoma spongiarum (Bucquoy, Dautzen-
berg & Dollfus, 1885). 6. nhmw 2019/0167/0053, height 11.7 mm, width 9.7 mm, Velerín conglomerates. 7. Height 10.4 mm, width 8.7 mm, 
Civitavecchia, Rome, Italy, present-day (coll. Attilio Pagli, photographs Andrea Nappo). Figs 8-9. Pelycidion posticum (Gougerot, Fekih 
& Le Renard, 1977). 8. nhmw 2019/0167/0005, height 1.5 mm, width 440 μm, Velerín conglomerates. 9. nhmw 2018/0331/0100, height 1.3 
mm, width 410 μm, Vale de Freixo, Pombal, central-west Portugal, lower Piacenzian, upper Pliocene (sem image). Fig. 10. Alvania sp., 
nhmw 2019/0167/0007, height 2.2 mm, width 1.0 mm, Velerín conglomerates (sem image).
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Pelycidion posticum (Gougerot, Fekih & Le Renard, 1977) 
(Figs 8-9)

Allixia acicularis postica Gougerot, Fekih & Le Renard, 
1997: 43, figs 4a-b.

Pelycidion posticum (Gougerot, Fekih & Le Renard) — 
Ceregato et al., 2004: 110, figs 1a-c, 2a-c.

Material and dimensions. — Height 1.5 mm, width 440 μm. 
nhmw 2019/0167/0005 co (1).

Discussion. — We record this species from the lower 
Piacenzian Mediterranean Estepona Basin (Fig. 8) and the 
Atlantic Mondego Basin. It is likely that this species is quite 
widespread in the Mediterranean and adjacent Atlantic, 
but has escaped detection due to its minute size. Pelycidion 
posticum (Gougerot, Fekih & Le Renard, 1977) was fully 
discussed by Ceregato et al. (2004). The protoconch sculp-
ture and teleoconch sculpture of spiral threads is somewhat 
worn in the Estepona specimen, but well preserved in the 
Portuguese fossil shell (Fig. 9).

Distribution. — Upper Pliocene: Atlantic, Mondego 
Basin, Portugal (this paper); western Mediterranean, Este-
pona Basin, Spain (this paper); central Mediterranean, Italy 
(Ceregato et al., 2004), Tunisia (Gougerot et al., 1977).

Superfamily Rissooidea Gray, 1847 
Family Rissoidae Gray, 1847 
Genus Alvania Risso, 1826 

Alvania Risso, 1826: 140. Type species (by subsequent desig-
nation of Nevill, 1885: 105): Alvania europea Risso, 1826 (= 
Turbo cimex Linnaeus, 1758). Present-day, Mediterranean. 

Alvania sp. 
(Fig. 10)

Material and dimensions. — Maximum height 2.7 mm, 
width 1.3 mm. nhmw 2019/0167/0007-0008 co (2).

Discussion. — Unfortunately, the two specimens avail-
able are somewhat worn, and the protoconch surface 
microsculpture is abraded, making them unsuitable for 
formal description. They represent a small, slender Alvania 
species composed of four convex whorls, with cancellate 
sculpture, the spiral element predominant, about 18 ribs 
and six cords on the penultimate whorl, with small tuber-
cles developed at the intersections. Fine spiral microsculp-
ture of threads present in the intersections. The protoconch 
is paucispiral, composed of about 1.5 whorls and sharply 
delimited from the teleoconch. Although the surface is 
mostly abraded, an irregular row of micropustules is pre-
served a short distance above the suture.

forms part of the relict fauna found in the Estepona 
assemblages.

p. 17	 Turritella spirata (Brocchi, 1814) (pl. 2 fig. 11; pl. 3 fig. 
7) = Oligodia spirata (Brocchi, 1814); see Harzhauser 
& Landau (2019: 54).

p. 19	 Turritella tornata (Brocchi, 1814) (pl. 2 fig. 12; pl. 3 fig. 
8) = Helminthia tornata (Brocchi, 1814).

p. 19	 Turritella tricarinata (Brocchi, 1814) (pl. 2 fig. 13; pl. 3 
fig. 9) = Turritellinella tricarinata (Brocchi, 1814); see 
Harzhauser & Landau (2019: 74).

p. 21	 Turritella unicarinata (Cerulli-Irelli, 1912) (pl. 3 figs 
1, 6) = Oligodia unicarinata (Cerulli-Irelli, 1912).

p. 21	 Turritella varicosa (Brocchi, 1814) (pl. 3 figs 1, 10) = 
Oligodia varicosa (Brocchi, 1814).

p. 22	 Turritella vermicularis (Brocchi, 1814) (pl. 3 figs 3, 11) 
= Helminthia vermicularis (Brocchi, 1814); see Lan-
dau et al. (2013: 62).

p. 28	 Serpulorbis arenaria (Linnaeus, 1758) (pl. 3 fig. 17) 
= Tylacodes aenarius (Linnaeus, 1758); see Bieler & 
Petit (2010: 185).

p. 41	 Alvania fariai Rolán & Fernandes, 1990 (pl. 7 figs 
3-4). This species was placed in the genus Galeodi-
nopsis Sacco, 1895 by Garilli (2008), and considered 
a junior subjective synonym of Galeodinopsis tiber-
iana (Coppi, 1876); see Garilli (2008: 43). However, 
this synonymy has not been adopted by WoRMS 
(MolluscaBase, 2019e).

p. 46	 Alvania sp. 1 (pl. 10 fig. 3) = ?Alvania magistra Chirli, 
2006; although there is some difference in the proto-
conch microsculpture between the Spanish and Ital-
ian shells; see Chirli (2006: 25, pl. 11 figs 13-16; pl. 12 
figs 1-8).

p. 63	 Strombus (Strombus) coronatus Defrance, 1827 (pl. 14 
fig. 6) = Persististrombus coronatus (Defrance, 1827); 
see Harzhauser & Kronenberg (2013).

p. 75	 Macromphalus cf. brandenburgi (O. Boettger, 1907) 
(pl. 16 figs 2, 3e) = Cymenorytis landaui Sosso, Dell’ 
Angelo & Bonfitto, 2013; see Sosso et al. (2013: 160) 
and Tabanelli (2018).

Superfamily Cerithioidea Fleming, 1822 
Family Pickworthiidae Iredale, 1917 
Subfamily Pelycidiinae Ponder & Hall, 1983
Genus Pelycidion P. Fischer, 1873

Pelycidion P. Fischer, 1873: 182. Type species (by monotypy): 
Pelycidion venustulum P. Fischer, 1873. Present-day, West 
Africa. 
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Caecum Fleming, 1813: 67. Type species (by subsequent 
designation of Gray, 1847b: 203): Dentalium trachea Mon-
tagu, 1803 = Dentalium imperforatum Kanmacher, 1798. 
Present-day, temperate Europe. 

Caecum auriculatum de Folin, 1868 
(Fig. 12)

Caecum auriculatum de Folin, 1868: 94, pl. 11 figs 2-3.
Brochina Chiereghiniana Brusina, 1869: 248.
Caecum syriacum de Folin, 1869: 114; pl. 11 figs 7-8.
Brochina decurtata Monterosato, 1884: 23.
Caecum auriculatum de Folin — Fekih, 1975: 97, pl. 30 fig. 

18; van Aartsen, 1977: 8, figs 1-3, 10-12; Panetta, 1980: 285, 
pl. 2 fig. 2; van der Linden, 1986: 405, text-fig. 6; Porta et 
al., 1993: pl. 3 fig. 8; Ruggieri, 1994: 1, figs 1-4; Pizzini et al., 
1995: 79, figs 1-17.

Caecum crispum Cerulli-Irelli, 1912 — Chirli, 1995: 22, pl. 1 
fig. 2 [non Cerulli-Irelli, 1912; junior homonym of C. cris-
pum Verrill & Bush, 1900].

Caecum auriculatum de Folin — Giannuzzi-Savelli et al., 
1997: 122, fig. 533; Chirli, 2006: 60 pl. 26 figs 9-14; Brunetti 
& Cresti, 2018: 48, fig. 117.

Material and dimensions. — Length 3.0 mm, width 710 μm. 
nhmw 2019/0167/0006 co (1).

Discussion. — This species is characterised by its regu-
larly cylindrical, regularly arched tube-like shell, which is 
smooth, lacking any sculpture. The septum is hemispheri-
cal, more or less protruding, with an ear-like projection on 
the dextral side. In fully grown specimens a poorly delim-
ited annulus encircles the aperture. Caecum glabrum (Mon-
tagu, 1803) differs in having a completely round septum, 
without the ear-like projection seen in C. auriculatum de 
Folin, 1868. Caecum subannulatum de Folin, 1870 differs in 
being more slender, in having faint annular sculpture and 
a stronger annulus around the aperture. Caecum auricula-
tum is extremely uncommon in the Estepona assemblages.

Distribution. — Lower Pliocene: central Mediterranean, 
Italy (Chirli, 1995, 2006); central Mediterranean, Tuni-
sia (Fekih, 1975). Upper Pliocene: western Mediterranean, 
Estepona Basin, Spain (this paper); central Mediterra-
nean, Italy (Brunetti & Cresti, 2018). Pliocene (indetermi-
nate): central Mediterranean, Italy (Ruggieri, 1994). Lower 
Pleistocene: central Mediterranean, Italy (Ruggieri, 1994). 
Upper Pleistocene: western Mediterranean, Spain (Porta 
et al., 1993). Present-day: Atlantic, nw France to southern 
Portugal (van der Linden, 1986), Mediterranean (Pizzini et 
al., 1995).

They are most similar in size and sculpture to Alvania 
testae (Aradas & Maggiore, 1844) that was recorded from 
the Estepona assemblage (Landau et al., 2004: 43, pl. 9 fig. 
1), but they are more slender and the axial ribs are proso-
cline instead of strongly opisthocline, as seen in A. tes-
tae. We await better preserved material to more accurately 
characterise this species.

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

Genus Peringiella Monterosato, 1878 

Peringiella Monterosato, 1878: 87, 114. Type species (by sub-
sequent designation of Bucquoy, Dautzenberg & Doll-
fus, 1884: 312): Rissoa laevis Monterosato, 1878 (non J. de 
C. Sowerby, 1829) = Peringiella denticulata Ponder, 1985. 
Present-day, Mediterranean. 

Peringiella cf. denticulata Ponder, 1985 
(Fig. 11)

Peringiella denticulata Ponder, 1985: 62 (nom. nov. pro Ris-
soa laevis Monterosato, 1878, non Sowerby, 1829).

Peringiella denticulata Ponder — Giannuzzi-Savelli et al., 
1997: 80, figs 148, 149.

Peringiella denticulata Ponder — Chirli, 2006: 44, pl. 20 
figs 14-16.

Material and dimensions – Maximum length 2.6 mm, 
width 1.2 mm. nhmw 2019/0167/0055-0056 el (4).

Discussion. — The specimen illustrated here is closely 
similar to P. denticulata Ponder, 1985 from the present-day 
Mediterranean. However, we hesitate to synonymise it as 
none of the four specimens from Estepona have denticles 
within the outer lip, typical for this species. We note that 
Chirli (2006: 44, pl. 20 figs 14-16) recorded this species from 
the lower Pliocene of Italy and described the inside of the 
outer lip as smooth. Indeed, like the Estepona specimen, no 
denticles are seen in the figured specimen from Italy. It is 
possible than these shells represent a closely related eden-
tate Pliocene species, but we have insufficient material to 
come to a firm conclusion.

Distribution. — Lower Pliocene: central Mediterranean, 
Italy (Chirli, 2006). Upper Pliocene: western Mediterra-
nean, Estepona Basin, Spain (this paper).

Superfamily Truncatelloidea Gray, 1840
Family Caecidae Gray, 1850 
Subfamily Caecinae Gray, 1850 
Genus Caecum Fleming, 1813 
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paper); central Mediterranean, Italy (Cavallo & Repetto, 
1992; Ferrero et al., 1998). Lower Pleistocene: North Sea 
Basin, The Netherlands (van Regteren Altena et al., 1954); 
central Mediterranean, Italy (Cerulli-Irelli, 1916). Pres-
ent-day: eastern Atlantic frontage coasts of Ireland, into 
Mediterranean (Fretter & Graham, 1978).

Circulus supranitidus (S.V. Wood, 1842) 
(Fig. 17)

Adeorbis supra-nitidus S.V. Wood, 1842: 530.
Circulus supranitidus (Wood) — Landau et al., 2013: 87, pl. 

7 fig. 8, pl. 60 fig. 6 (cum syn.).

Material and dimensions. — Maximum height 1.3 mm, 
maximum diameter 3.3 mm. nhmw 2019/0167/0009-0010 
el (2).

Discussion. — Circulus supranitidus (S.V. Wood, 1842) 
is characterised by its total lack of spiral sculpture, apart 
from the peripheral and basal keels and umbilical cords. 
Other eastern Atlantic species with reduced spiral sculp-
ture are C. pseudopraecedens Adam & Knudsen, 1969, from 
West Africa (Senegal to Angola), which differs in having 
an upper keel delimiting the shoulder and C. senegalensis 
Adam & Knudsen, 1969, also from West Africa (Western 
Sahara to Angola), which has an evenly rounded last whorl, 
with the keels hardly or not developed (see Oliver & Rolán, 
2011). 

In the European fossil record the most similar species is 
C. gliberti (Janssen, 1967) from the lower-middle Miocene 
North Sea Basin. It was originally described as a subspe-
cies of C. praecedens (von Koenen, 1882), from which dif-
fers, like the Estepona species, in not having a strong upper 
keel delimiting the shoulder. Subspecific status is not pos-
sible as both occur in the Dingden assemblage. Specimens 
of C. gliberti at hand from the Miocene of Miste (The Neth-
erlands) differ in being much smaller than the Estepona 
species (maximum width about 3.0 mm), the protoconch 
whorls are more elevated, the teleoconch whorls are more 
depressed immediately below to the suture, the periph-
eral and basal keels on the last whorl are much weaker, and 
the umbilicus wider and not sharply delimited by a strong 
periumbilical cord as in C. supranitidus. Circulus gynospira 
(Cossmann & Peyrot, 1916) from the Atlantic middle Mio-
cene Serravallian Aquitaine Basin of France also lacks spi-
ral sculpture, but differs from C. supranitidus in not having 
a peripheral keel, the basal keel is much weaker, and there 
are more numerous but weaker umbilical cords. Circulus 
planorbillus (Dujardin, 1837) from the Atlantic middle Mio-
cene Aquitaine and Loire basins of France also lacks spi-
ral sculpture, but differs in having well developed upper, 
peripheral and basal keels and the umbilical cords are 

Family Vitrinellidae Bush, 1897
Genus Circulus Jeffreys, 1865 

Circulus Jeffreys, 1865: 315. Type species (by monotypy): 
Delphinula duminyi Requien, 1848 (= Valvata striata 
Philippi, 1836). Present-day, Mediterranean. 

Circulus striatus (Philippi, 1836) 
(Figs 13-15)

Valvata striata Philippi, 1836: 137, pl. 9 fig. 3.
Circulus striatus (Philippi) — Landau et al., 2018: 307, pl. 135 

figs 1-3 (cum syn.).

Material and dimensions. — Maximum diameter 3.8 mm, 
height 1.5 mm. nhmw 2019/0167/0048-50 el (3), nhmw 
2019/0167/0051 el (8).

Discussion. — Landau et al. (2003: 58) stated that C. stri-
atus (Philippi, 1836) did not occur in the Estepona deposits. 
This was a lapsus, as specimens were at hand, but only from 
El Lobillo. Oliver & Rolán (2011: 13) discussed the spirally 
striate form Valvata striata Philippi, 1836 and the strongly 
tricarinate form Adeorbis tricarinatus S.V. Wood, 1848 and 
noted that both extremes plus intermediate forms were 
found together in a small geographical area, and considered 
them extreme forms of a single species, Circulus striatus. As 
can be seen from the specimens illustrated (Figs 13-15), the 
same is true in the Estepona assemblage.

Landau et al. (2003: 58) recorded a second species from 
the Estepona assemblages under the name C. miotaurinen-
sis (Sacco, 1896) (Fig. 16). Despite the enormous variability 
in both shape and sculpture in C. striatus, C. miotaurinen-
sis in the Estepona assemblage attains a much greater max-
imum diameter (maximum diameter C. miotaurinensis in 
Estepona 13.2 mm; extant C. striatus 2.75 mm; fide Fretter 
& Graham, 1978: 227). The keels are much stronger and, 
importantly, specimens of C. striatus we have seen with a 
strong basal keel have three keels developed, whereas in C. 
miotaurinensis only the peripheral and basal keels are pres-
ent, the dorsal shoulder keel is absent. Lastly, the umbilicus 
is broader and delimited by a slightly thickened periumbil-
ical cord.

Distribution. — Upper Miocene: Atlantic (Tortonian), 
nw France (Landau et al., 2018). Lower Pliocene: North 
Sea Basin, Coralline Crag, England (Wood, 1848; Harmer, 
1923), Kattendijk Formation, Belgium (Glibert, 1957; Mar-
quet, 1997, 1998); Atlantic, Guadalquivir Basin, Spain 
(González-Delgado, 1985; Landau et al., 2011); western Med-
iterranean: eastern Spain (Almera & Bofill, 1898; Martinell, 
1980); central Mediterranean, Italy (Pavia, 1976; Chirli, 
2006). Upper Pliocene: Mondego Basin, Portugal (Silva, 
2001); western Mediterranean, Estepona Basin, Spain (this 
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the extant West African species M. dautzenbergi Adam & 
Knudsen, 1969, which also has a deviated mammillate pro-
toconch, but differs in being more depressed and in hav-
ing even finer spiral sculpture. Moreover, the axials in that 
species are stronger, making the dorsum somewhat rugose. 
Macromphalina bouryi (Dautzenberg, 1912), also from 
West Africa, is similar in teleoconch sculpture, but has 
a less depressed shell and the protoconch, which is more 
strongly sculptured, is only slightly tilted in relation to 
the teleoconch axis. Micromphalina gofasi Rubio & Rolán, 
1994 from Angola differs from both of the above in having 
strong spiral sculpture. Two congeners occur in the Este-
pona assemblages; M. depressa (Boettger, 1907) has coarse 
predominantly spiral sculpture and M. plioastensis (Sacco, 
1898) has strongly predominant axial sculpture. In neither 
of these species is the protoconch as strongly tilted as it is 
in M. dautzenbergi.

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

Landau, B.M., Beu, A. & Marquet, R., 2004b. The early 
Pliocene Gastropoda (Mollusca) of Estepona, south-
ern Spain. Part 5: Tonnoidea, Ficoidea. — Palaeontos 5: 
35-102, pls 1-10.

p. 55-62  All species placed in Cymatium (Monoplex) placed 
in Monoplex Perry, 1811. Raised to full genus level by 
Beu (2010: 142).

p. 69	 Bufonaria (Aspa) marginata (Gmelin, 1791) (pl. 5 figs 
6-7; pl. 10 fig. 2) = Aspa marginata; see Beu (2010: 65).

Landau, B.M., Petit, R.E. & Marquet, R., 2006b. 
The early Pliocene Gastropoda (Mollusca) of Estepona, 
southern Spain, 12. Cancellariidae. — Palaeontos 9: 
61-101, pls 1-9.

p. 63	 Cancellaria (Bivetiella) cancellata (Linnaeus, 1767) 
(pl. 1 figs 1-2) = Bivetiella cancellata (Linnaeus, 1767); 
see Verhecken (2007: 295), Brunetti et al. (2011: 88).

p. 65 	 We note that Brunetti et al. (2008) recognised two 
sympatric species within Contortia in both the Ital-
ian and Spanish Pliocene; Contortia italica (D’An-
cona, 1872) (Landau et al., 2006b, pl. 1 fig. 7; pl. 2 fig. 
2) and Contortia strictoturrita (Sacco, 1894) (Landau 
et al., 2006b, pl. 1 figs 4-6, 8-9; pl. 2 fig. 3).

p. 68	 Trigonostoma (Ventrilia) imbricatum (Hörnes, 1854) 
(pl. 4 figs 7-8) = Scalptia etrusca Brunetti, Della Bella, 
Forli & Vecchi, 2008; see Brunetti et al. (2008: 52).

p. 77	 Sveltia varicosa (Brocchi, 1814) (pl. 6 figs 3-4) = Svel-
tia confusa Brunetti, 2016; see below. 

p. 79	 Sveltia tribulus (Brocchi, 1814) (pl. 6 figs 5-8). 

weaker. Landau et al. (2013: 85) recorded this species from 
the middle Miocene eastern Proto-Mediterranean of Tur-
key. It is likely that this species has a wider distribution, but 
has seldom been recognised.

Distribution. — Middle Miocene: Proto-Mediterranean 
(Serravallian), Karaman Basin, Turkey (Landau et al., 2013). 
Lower Pliocene: Atlantic, North Sea Basin, England (Wood, 
1842, 1848; Harmer, 1923). Upper Pliocene: Atlantic, North 
Sea Basin, England (Harmer, 1923), Belgium (Glibert, 1957; 
Marquet, 1997, 1998); western Mediterranean, Estepona 
Basin, Spain (this paper).

Superfamily Vanikoroidea Gray, 1840
Family Vanikoridae Gray, 1840
Genus Macromphalina Cossmann, 1888 

Macromphalina Cossmann, 1888: 184. Type species (by 
original designation): Sigaretus problematicus Deshayes, 
1864. Middle Eocene, France. 

Macromphalina alinemulderae spec. nov.
(Fig. 18)

Type material. — Holotype nhmw 2019/0167/0011, maxi-
mum diameter 5.0 mm, height 1.6 mm.

Type locality. — Velerín Carretera, Estepona, Andalusia, 
S. Spain. 

Type stratum. — Lower Piacenzian, upper Pliocene. 
Etymology. — Named after Aline Mulder, sister of the 

second author Macromphalina gender feminine.
Diagnosis. — Macromphalina species with multispiral 

protoconch strongly deviated from main shell axis, flat-
tened teleoconch whorls with fine crowded spiral threads, 
axial sculpture reduced to growth lines, umbilicus wide, 
poorly delimited.

Description. — Shell small, depressed auriculiform. Pro-
toconch mammillate, multispiral, tall, strongly deviated 
from main axis of shell, surface abraded: no sculpture pre-
served. Transition with teleoconch abrupt. Teleoconch con-
sisting of 1.5 rapidly expanding strongly depressed whorls, 
with periphery at abapical suture. Suture linear, deeply 
impressed. Sculpture of close-set axial growth lines and 
extremely fine crowded subequal spiral threads. Last whorl 
strongly depressed, with roundly angled periphery, base 
evenly rounded, bearing wide, poorly delimited umbilicus, 
sculture similar to dorsum. Aperture wide. Outer lip thin, 
greatly expanded, strongly rounded in profile. Columella 
straight, hardly thickened.

Discussion. — A single beautifully preserved speci-
men from the Velerín carretera deposit is here described 
as M. alinemulderae spec. nov. It has some affinity with 
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conch of two whorls, B. subanodosa with a proto-
conch of 2.75 whorls, and the third B. crassinodosa 
Sacco, 1894, with a protoconch of 2.5 whorls, smaller, 
with strong axial ribs. With the additional material 
in the hm coll., all three forms can be recognised in 
the Pliocene of Estepona. In order to clarify the syn-
onymy, below we give a revised chresonymy for all 
three species.

p. 86 	 Babylonella fusiformis (Cantraine, 1835) (pl. 9 figs 
1-4) = Pseudobabylonella fusiformis (Cantraine, 
1835); see Brunetti et al. (2009: 65). We note that Bru-
netti et al. (2009) recognised three species in the Ital-
ian Pliocene and attributed the Estepona specimens 
to P. subangulosa (S.V. Wood, 1848) (pl. 9 fig. 1) and 
P. aplicata Brunetti, Della Bella, Forli & Vecchi, 2009 
(pl. 9 figs 2-3). We prefer to consider these forms a 
single variable species; see Van Dingenen et al., 2017: 
42-43).

p. 88	 Admete (s.l.) dregeri (Hoernes & Auinger, 1890) (pl. 9 
figs 5-7) = Cancellicula dregeri (Hoernes & Auinger, 
1890); see Brunetti et al. (2009: 75).

Family Cancellariidae Forbes & Hanley, 1851
Subfamily Cancellariinae Forbes & Hanley, 1851
Genus Brocchinia Jousseaume, 1887 

Brocchinia Jousseauma, 1887: 221. Type species (by mono-
typy): Voluta mitraeformis Brocchi, 1814. Pliocene, Italy. 

Brocchinia crassinodosa Sacco, 1894 
(Fig. 19)

Brocchinia crassinodosa Sacco, 1894: 70, pl. 3 fig. 90. 
Narona (Brocchinia) crassinodosa Sacco — Inzani, 1993: 83, 

pl. 3 fig. 13.
Brocchinia crassinodosa Sacco — Ferrero-Mortara et al., 

1984: 178, pl. 33 fig. 7; Brunetti & Vecchi, 2005: 21, pl. 8 fig. 
i; Brunetti et al., 2011: 123, figs 21a-e, 22e-f.

According to Brunetti et al. (2006) the Estepona 
specimens do not represent that species. Those 
authors recognised two species within the Spanish 
Pliocene; Tribia latefasciata (Sacco, 1894) (Landau 
et al., 2006b, pl. 6 fig. 7) and T. hispanica Brunetti, 
Forli & Vecchi, 2006 (Landau et al., 2006b, pl. 6 figs 
5-6). The same species was described as T. pliogeo-
metrica Lozano-Francisco & Vera-Peláez, 2006 in 
the same year. Bollettino Malacologico 2006 vol-
ume 42(5-8), the middle numbers, usually pub-
lished mid-year, was delayed. On the back cover of 
the issue last line of text reads “Finito di stampare 
il 30 settembre 2006”. On the front cover last line 
of text reads “Dicembre 2006 spedizione n. 1/2007”. 
According to the editor of the Bollettino Malaco-
logico the date of September on the back cover may 
be incorrect, the December date on the front cover 
is correct (Paolo Crovato, personal communication 
bl, 01/02/2020). Pliocenica 2006 volume 5 was also 
published in December (front cover under journal 
name). Neither journal gives a day of publication. 
According to the iczn Code (21.3.1; 1999) if the day 
is not specified, the last day of the month should 
be taken as the publication date. The paper by 
Lozano-Francisco & Vera-Peláez was not submit-
ted to the journal until the 19th October, 2006 and 
accepted 30th November 2006 (2006: 105). The paper 
by Brunetti et al. (2006: 57, bottom right hand cor-
ner page) was received on March 23, 2006 and was 
accepted on October 25, 2006. Therefore, accepted 
before Lozano-Francisco & Vera-Peláez was sub-
mitted. Acting as first revisor (iczn, 1999 Article 
24.2.2) we therefore consider T. hispanica Brunetti, 
Forli & Vecchi, 2006 the valid name and T. pliogeo-
metrica Lozano-Francisco & Vera-Peláez, 2006 a 
junior subjective synonym.

p. 81	 Brocchinia tauroparva Sacco, 1894 (pl. 7 figs 5-6) = 
Brocchinia subanodosa Sacco, 1894. Brunetti et al. 
(2011) recognised three species within the Italian 
Pliocene. Two have closely similar teleoconch char-
acters; B. depressiplicata Sacco, 1894 with a proto-

< Figs 11-21. Gastropods of Estepona, Spain, lower Piacenzian, upper Pliocene. Fig. 11. Peringiella cf. denticulata Ponder, 1985, nhmw 
2019/0167/0055, length 2.6 mm, width 1.2 mm, El Lobillo. Fig. 12. Caecum auriculatum de Folin, 1868, nhmw 2019/0167/0006, length 3.0 
mm, width 710 μm, Velerín conglomerates. Figs 13-15. Circulus striatus (Philippi, 1836). 13. nhmw 2019/0167/0048, height 1.5 mm, maximum 
diameter 3.7 mm, El Lobillo. 14. nhmw 2019/0167/0049, height 1.5 mm, maximum diameter 3.8 mm, El Lobillo. 15. nhmw 2019/0167/0050, 
height 1.7 mm, maximum diameter 3.7 mm, El Lobillo. Fig. 16. Circulus miotaurinensis (Philippi, 1836), nhmw 2019/0167/0052, height 
3.0 mm, maximum diameter 8.4 mm, El Lobillo. Fig. 17. Circulus supranitidus (S.V. Wood, 1842), nhmw 2019/0167/0009, height 1.3 mm, 
maximum diameter 3.3 mm, El Lobillo, Estepona. Fig. 18. Macromphalina alinemulderae spec. nov., holotype nhmw 2019/0167/0011, 
maximum diameter 5.0 mm, height 1.6 mm, Velerín carretera. Fig. 19. Brocchinia crassinodosa Sacco, 1894, nhmw 2019/0167/0014, height 
9.6 mm, width 4.0 mm, Velerín carretera. Fig. 20. Brocchinia depressiplicata Sacco, 1894, nhmw 2019/0167/0018, height 15.5 mm, width 
6.3 mm, El Lobillo. Fig. 21. Brocchinia subanodosa Sacco, 1894, nhmw 2019/0167/0022, height 11.8 mm, width 4.9 mm, Velerín carretera.



basteria 84 (1-3): 38

B.M. Landau & H. Mulder – Additions Pliocene gastropods Estepona

of the specimens from Estepona we attribute to this species 
have their protoconch intact.

Distribution. — Upper Miocene: central Proto-Med-
itennanean, Italy (Davoli, 1982, 1995; Brunetti et al., 2011), 
Lower Pliocene: central Mediterranean, Italy (Sacco, 1894; 
Venzo & Pelosio, 1963; Brunetti et al., 2011); western Medi-
terranean, eastern Spain (Almera & Bofill, 1898). Upper Pli-
ocene: western Mediterranean, Estepona Basin, Spain (this 
paper); central Mediterranean, Italy (Sacco, 1894; Brunetti 
et al., 2011).

Brocchinia subanodosa Sacco, 1894 
(Fig. 21)

Cancellaria mitraeformis Broc. — Bellardi, 1841: 16, pl. 1 figs 
5-6 (junior primary homonym of Voluta mitraeformis 
Lamarck, 1811).

Cancellaria mitraeformis Brocchi — D’Ancona, 1872: 118 
[236], pl. 13 fig. 7a-b. 

Brocchinia mitraeformis Sacco, 1894: 68; pl. 3 fig. 81.
Brocchinia mitraeformis var. subanodosa Sacco, 1894: 69; pl. 

3 fig. 83.
Brocchinia mitraeformis var. anodosomagna Sacco, 1894: 

69; pl. 3 fig. 84.
Brocchinia mitraeformis var. paucicostellata Sacco, 1894: 69; 

pl. 3 fig. 86.
Brocchinia mitraeformis var. subasuturata Sacco, 1894: 69; 

pl. 3 fig. 87.
Brocchinia mitraeformis (Brocchi) — Cossmann, 1899: 19, 

pl. 1 fig. 22. 
Narona (Brocchinia) mitraeformis (Brocchi) — Pelosio, 

1967: 152, pl. 44 figs 7-11.
Narona (Brocchinia) pusilla (Adams, H.) — Malatesta, 1974: 

376, pl. 29 fig. 23 [non Cancellaria pusilla H. Adams, 1869 
(= Brocchinia canariensis  Rolán & Hernández, 2009); 
junior primary homonym of Cancellaria pusilla G.B. 
Sowerby I, 1832].

Brocchinia tauroparva Sacco — Cavallo & Repetto, 1992: 
124, fig. 325 (non Sacco, 1894).

Narona (Brocchinia) mitraeformis (Brocchi) — Inzani, 1993: 
83, pl. 3 figs 9, 12-13.

Brocchinia mitraeformis (Brocchi) — Vera-Peláez et al., 1995: 
159, pl. 4 figs E & H, pl. 6 figs G & H; Silva, 2001: 511, text-
-fig. 3.176, pl. 22 figs 20-21; Chirli, 2002: 61, pl. 30 figs 7-16; 
Chirli & Richard, 2008: 54, pl. 10 figs 8-9; Sosso & Dell’An-
gelo, 2010: 44, 60 unnumbered fig. middle low right.

Brocchina tauroparva Sacco — Landau et al., 2006: 81, pl. 7 
figs 5-6 (non Sacco, 1894).

Brocchinia subanodosa Sacco — Brunetti et al., 2011: 121, 
figs 20a-h, 22c-d.

Material and dimensions. — Maximum height 13.9 mm, 

Material and dimensions. — Maximum height 9.6 mm. 
nhmw 2019/0167/0014-0015 vc (2), nhmw 2019/0167/0016 
co (2), nhmw 2019/0167/0017 el (2).

Discussion. — Brocchinia crassinodosa Sacco, 1894 is 
characterised by its small size, protoconch of about 2.5 
whorls, and teleoconch with seven very strong a broad 
axial ribs overrun by weak, narrow, regular cords. Brocchi-
nia subanodosa Sacco, 1894, with which it co-occurs in the 
Estepona deposits, is larger, with weaker axial sculpture 
and stronger spirals. Brocchinia depressiplicata Sacco, 1894 
from the Italian Pliocene is also larger, has a protoconch 
of only two whorls, the teleoconch whorls are less convex, 
with more numerous, but weaker axial ribs.

Distribution. — Upper Miocene: central Proto-Mediten-
nanean, Italy (Sacco, 1894), Lower Pliocene: central Med-
iterranean, Italy (Brunetti et al., 2011). Upper Pliocene: 
western Mediterranean, Estepona Basin, Spain (this paper), 
central Mediterranean, Italy (Inzani, 1993; Brunetti & Vec-
chi, 2005; Brunetti et al., 2011).

Brocchinia depressiplicata Sacco, 1894 
(Fig. 20)

Voluta mitraeformis Brocchi, 1814: 645, pl. 15 fig. 13. Junior 
primary homonym of Voluta mitraeformis Lamarck, 1811.

Brocchinia mitraeformis var. depressiplicata Sacco, 1894: 69; 
pl. 3 fig. 85.

Brocchinia mitraeformis var. laevifasciata Sacco, 1894: 69; 
pl. 3 fig. 88.

Brocchinia mitraeformis var. pyramidalis Sacco, 1894: 70; pl. 
3 fig. 89.

Cancellaria cerithiopsis Almera & Bofill, 1898: 18, pl. 11 figs 
22, 22a. 

Cancellaria (Narona) (Brocchinia) mitraeformis (Brocchi) 
— Rossi-Ronchetti, 1955: 266, fig. 142.

Narona (Brocchinia) mitraeformis (Brocchi) — Venzo & 
Pelosio, 1963: 113, pl. 37 figs 20, 20a, 22, 22a. 

Voluta mitraeformis Brocchi — Pinna & Spezia, 1978: 169, 
pl. 68 fig. 1 [non Lamarck, 1811].

Narona (Brocchinia) mitraeformis (Brocchi) — Davoli, 
1982: 61 pl. 7, figs 3-6.

Brocchinia mitraeformis (Brocchi) — Davoli, 1995: 247, pl. 4 
figs 1-2; pl. 6 fig. 3.

Brocchinia depressiplicata Sacco — Brunetti et al., 2011: 118, 
figs 19a-h, 22a-b.

Material and dimensions. — Maximum height 15.5 mm. 
nhmw 2019/0167/0018-0019 el (2).

Discussion. — Brocchinia depressiplicata Sacco, 1894 is 
characterised by its protoconch consisting of two whorls, 
its rather flat-sided spire whorls, low ribs that persist onto 
the last whorl and fine spiral sculpture. Unfortunate, none 
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between primary and tertiary cords, finer axial ribs forming 
spines at the shoulder and a flatter, better defines subsutural 
ramp. On further examination of the material at hand, these 
differences are small, but consistent, and true S. varicosa 
does not seem to occur in these southern Spanish deposits. 
Adopting this stricter species concept the specimens illus-
trated by Silva (2001, pl. 22 figs 17-18) from the upper Pliocene 
Mondego Basin of central-west Portugal as S. varicosa are 
neither of the above species and will be described in a sepa-
rate paper. All these forms have a similar multispiral proto-
conch composed of about three smooth whorls. 

Distribution. — Lower Pliocene: Atlantic, Guadalquivir 
Basin, Spain (Gonzalez-Delgado, 1993; Landau et al., 2011; 
Brunetti, 2016); central Mediterranean, Italy (Brunetti, 
2016). Upper Pliocene: western Mediterranean, Estepona 
Basin, Spain (Vera-Peláez et al., 1995).

Landau B.M. & Silva, C.M. da, 2006b. The genus 
Scaphella (Gastropoda: Volutidae) in the Neogene of 
Europe and its paleobiogeographical implications. — 
The Nautilus 120 (3): 81-94.

Scaphella (Aurinia) josei Lozano-Francisco & Vera-Peláez, 
2006 (published December, 2006) is a junior subjective syn-
onym of Scaphella carlae Landau & Silva, 2006 (published 
22nd September 2006), later placed in the genus Euroscap-
hella Van Dingenen, Ceulemans & Landau, 2014 (Van Din-
genen et al., 2014: 104).

Landau, B.M., La Perna R. & Marquet, R., 2006c. 
The early Pliocene Gastropoda (Mollusca) of Estepona, 
southern Spain, 6. Triphoroidea, Epitonioidea, Euli-
moidea. — Palaeontos 10: 1-96, pls 1-22.

p. 12	 Cerithiopsis (s.l.) barleei Jeffreys, 1867 (pl. 3 fig. 2). 
Cecalupo & Robba (2010: 61) suggested placement 
in the genus Prolixidens Marshall, 1978, but this 
position has not been adopted by WoRMS (Mollus-
caBase, 2019b).

p. 14	 Cerithiopsis (s.l.) subulata (S.V. Wood, 1848) (pl. 4 fig. 
1). This is an undescribed Cerithiopsidella sp. This 
group is speciose in the European Tertiary and in 
need of revision; see Landau et al. (2018: 235).

p. 24	 Epitonium dendrophylliae Bouchet & Warén, 
1986 (pl. 7 figs 3-6) = Epidendrium dendrophylliae 
(Bouchet & Warén, 1986); see Gittenberger & Gitten-
berger (2005: 153).

p. 50	 Nodiscala hellenica (Forbes, 1844) (pl. 15 figs 2-3) = 
Nodiscala coronata (Philippi & Scacchi, 1840); see 
MolluscaBase (2020a). WoRMS does not accept the 
genus Nodiscala, which is synonymised with Opa-

nhmw 2019/0167/0020 pq (4), nhmw 2019/0167/0021 co (13), 
nhmw 2019/0167/0022-0023 vc (8). 

Discussion. — Brocchinia subanodosa Sacco, 1894 is 
characterised by its protoconch consisting of 2.75 whorls, 
its convex spire whorls, weak axial sculpture that tends to 
become obsolete on the last two whorls and slightly stronger 
spiral cords with somewhat lamellar interspaces between 
the cords. We confirm that the protoconch in the Estepona 
specimens consists of 2.75 whorls with a small nucleus, as 
described by Brunetti et al. (2011).

Distribution. — Lower Pliocene: central Mediterranean, 
Italy (Sacco, 1894; Pelosio, 1967; Chirli, 2002; Brunetti et al., 
2011). Upper Pliocene: Atlantic, Mondego Basin, Portugal 
(Silva, 2001); western Mediterranean, Estepona Basin, Spain 
(Vera-Peláez et al., 1995; Landau et al., 2006), France (Chirli 
& Richard, 2008); central Mediterranean, Italy (Sacco, 1894; 
Malatesta, 1974; Cavallo & Repetto, 1992; Inzani, 1993; Bru-
netti et al., 2011; Sosso & Dell’Angelo, 2011).

Genus Sveltia Jousseaume, 1887 

Sveltia Jousseauma, 1887: 214. Type species (by original des-
ignation): Voluta varicosa Brocchi, 1814. Pliocene, Italy. 

Sveltia confusa Brunetti, 2016 
(Fig. 22)

Narona (Sveltia) varicosa (Brocchi) — Gonzalez-Delgado, 
1993: 21, pl. 1 figs 13-14 [non Sveltia varicosa (Brocchi, 1814)].

Narona (Sveltia) varricosa [sic] (Brocchi) — Vera-Peláez 
et al., 1995: 148, fig. 3 a-b, fig. 5 c-d [non Sveltia varicosa 
(Brocchi, 1814)].

Sveltia varicosa (Brocchi) — Landau et al., 2011: 32, pl. 16, 
fig. 6 [non Sveltia varicosa (Brocchi, 1814)]. 

Sveltia confusa Brunetti, 2016: 320, figs 1-4, 7, 9.

Material and dimensions. — Height 18.7 mm, width 9.3 
mm. nhmw 2019/0167/0058 co (1).

Discussion. — Landau et al. (2006) discussed this species 
as S. varicosa (Brocchi, 1814) from Estepona, but did not fig-
ure specimens from the Estepona Basin. Unlike the Gua-
dalquivir Basin where it is very abundant, it is exceptionally 
rare in the Estepona deposits. Thanks to the tireless collect-
ing efforts of the second author, we now illustrated a speci-
men from the Velerín conglomerates of Estepona (Fig. 22). 
Vera-Peláez et al. (1995: 148, fig. 3 a-b; fig. 5 c-d) figured a 
specimen from Velerín, which Brunetti (2016) considered a 
distinct species; S. confusa. The specimens from the Gua-
dalquivir and Estepona basins of southern Spain were said 
to differ from S. varicosa (Brocchi, 1814) is having the spi-
ral sculpture more uniform in strength, with less difference 



basteria 84 (1-3): 40

B.M. Landau & H. Mulder – Additions Pliocene gastropods Estepona

Family Nystiellidae Clench & Turner, 1952
Genus Opaliopsis Thiele, 1928

Opaliopsis Thiele, 1928: 92. Type species (by original desig-
nation): Scala elata Thiele, 1925 (by original designation). 
Present-day, East Africa.

Opaliopsis atlantis (Clench & Turner, 1952) 
(Fig. 24)

Nystiella atlantis Clench & Turner, 1952: 343, pl. 168
Nystiella atlantis Clench & Turner — Crovato & Taviani, 

1985: 290, figs 1-4; Rios, 2009: 186, fig. 454.
Opaliopsis atlantis (Clench & Turner) — Bouchet & Warén, 

1986: 489, figs 1133, 1151-1152; Mifsud, 1993: 61, unnumbered 
fig.; Mifsud, 1994: 61, unnumbered fig.; Weil et al., 1999: 
26, fig. 67; Ardovini & Cossignani, 1999:139, unnumbered 
fig.; Smriglio & Mariottini, 1999: 138, figs 3-4; Segers et al., 
2009: 107; Mifsud, 2009: 1, fig. 1a; Andrade et al., 2011: 
1562, figs 1-3.

Material and dimensions. — Height 11.9 mm, nhmw 
2019/0167/0047 co (1). 

Discussion. — Opaliopsis atlantis (Clench & Turner, 1952) 
has a very characteristic shell. Both in the lower Pleistocene 
of Italy (Di Geronimo & La Perna, 1997; Di Geronimo et al., 
2005) and present-day (Mifsud, 2009), O. atlantis is asso-
ciated with deep-water coral ecosystems and today it is an 
Amphi-Atlantic species. Species from the family are known 
to be parasites of Cnidaria, particularly of the orders Zoan-
tharia and Actinaria (corals and sea anemones) (Bouchet & 
Warén, 1986; Kokshoorn et al., 2007). This the stratigraphi-
cally oldest record for the species.

Distribution. — Upper Pliocene: western Mediterra-
nean, Estepona Basin, Spain (this paper). Lower Pleisto-
cene: central Mediterranean, Italy (Crovato & Taviani, 1985; 
Di Geronimo & La Perna, 1997; Di Geronimo et al., 2005). 
Present-day: Eastern Atlantic: Azores, Strait of Gibral-
tar (Bouchet & Warén, 1986), Canary Islands, Madeira 

lia  H. Adams & A. Adams, 1853 (MolluscaBase, 
2020b). However, until molecular evidence to the 
contrary, we prefer to use the genus Nodiscala for the 
reasons discussed in Landau et al. (2006: 49).

Superfamily Epitonioidea Berry, 1910 (1812)
Family Epitoniidae Berry, 1910 (1812)
Genus Acirsa Mörch, 1857

Acirsa Mörch, 1857: 77. Type species (by monotypy): Sca-
laria borealis Lyell, 1841. Present-day, Greenland. For 
generic synonymy see Van Dingenen et al. (2016: 167).

Acirsa semicorrugata Chirli, 2009 
(Fig. 23)

Acirsa (Hemiacirsa) couffoni Brébion, 1964: 255, pl. 6 fig. 28 
(nomen nudum).

Acirsa semicorrugata “d’Ancona ms.” Chirli, 2009: 43, pl. 
17 figs 1-8.

Acirsa semicorrugata — Van Dingenen et al., 2016: 167, pl. 
15 fig. 11.

Material and dimensions. — Height 19.7 mm. nhmw 
2019/0167/0060 co (1).

Discussion. — Acirsa semicorrugata Chirli, 2009 was 
said to differ from A. corrugata (Brocchi, 1814) in having 
less convex whorls and the ribs obsolete on the last whorl.

Notwithstanding the hesitation we expressed in Van 
Dingenen et al. (2016: 167) on the validity of this species, 
this shell from Estepona is undoubtedly conspecific with 
those illustrated as A. semicorrugata Chirli, 2009 from Italy 
(Chirli, 2009: pl. 17 figs 1-8). For full discussion, see Van 
Dingenen et al. (2016: 167).

Distribution. — Lower Pliocene: Atlantic, nw France 
(Van Dingenen et al., 2016); central Mediterranean, Italy 
(Chirli, 2009). Upper Pliocene: western Mediterranean, 
Estepona Basin, Spain (this paper). 

> Figs 22-32. Gastropods of Estepona, Spain, lower Piacenzian, upper Pliocene. Fig. 22. Sveltia confusa Brunetti, 2016, nhmw 
2019/0167/0057, height 18.7 mm, width 9.3 mm, Velerín conglomerates. Fig. 23. Acirsa semicorrugata Chirli, 2009, nhmw 2019/0167/0060, 
height 19.7 mm, width 5.1 mm, Velerín conglomerates. Fig. 24. Opaliopsis atlantis (Clench & Turner, 1952), nhmw 2019/0167/0047, height 
11.9 mm, width 4.4 mm, Velerín conglomerates. Fig. 25. Murexsul zezae Brunetti & Forli, 2010, nhmw 2019/0167/0061, height 13.1 mm, 
width 8.0 mm, Velerín conglomerates. Fig. 26. Trophonopsis squamulata (Brocchi, 1814), nhmw 2019/0167/0012, height 9.1 mm, width 5.3 
mm, Velerín carretera. Figs 27-28. Nucella bermejensis (Lozano-Francisco & Vera-Peláez, 2006). 27. nhmw 2019/0167/0024, height 26.6 
mm, width 11.0 mm, Velerín conglomerates. 28. nhmw 2019/0167/0025, height 26.4 mm, width 12.4 mm, Velerín conglomerates. Fig. 29. 
Tritia oblonga (Sasso, 1827), nhmw 2019/0167/0027, height 13.8 mm, width 6.8 mm, El Lobillo. Figs 30-31. Tritia andonae Bellardi, 1882. 
30. nhmw 2019/0167/0028, height 10.4 mm, width 4.8 mm, Velerín conglomerates. 31. nhmw 2019/0167/0029, height 10.9 mm, width 5.3 
mm, Velerín conglomerates. Fig. 32. Tritia gibbosula pliopergibbosa (Sacco, 1904), nhmw 2019/0167/0059, height 18.4 mm, width 10.0 
mm, Velerín conglomerates.
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p. 112	 Bullia eloisae Lozano-Francisco & Vera-Peláez, 2006 
(pl. 1 figs 10-15) = Tritia oblonga (Sasso, 1827); see p. 44 
(this paper).

p. 115	 Scaphella (Aurinia) josei Lozano-Francisco & Vera-
-Peláez, 2006 (pl. 3 figs 2, 4-19) = Euroscaphella carlae 
(Landau & Silva, 2006); see p. 39 (this paper).

p. 116	 Cymbium gracile lusitanica Lozano-Francisco & 
Vera-Peláez, 2006 (pl. 4 figs 1-6) = Cymbium iberi-
cum Landau & Marquet, 2000; see p. 27 (this paper).

p. 118	 Tribia pliogeometrica Lozano-Francisco & Vera-Pe-
láez, 2006 (pl. 2 figs 13-24) = Tribia hispanica Brune-
tti, Forli & Vecchi, 2006; see p. 37 (this paper).

Therefore, of the ten non-turrid species/subspecies erected 
by Lozano-Francisco & Vera-Peláez (2006), only two; 
Nucella bermejensis and Columbella castoris are considered 
valid taxa. The turrid taxa will be reviewed in a subsequent 
paper.

Landau B.M., Houart, R. & Silva, C.M. da, 2007. 
The Early Pliocene Gastropoda (Mollusca) of Estepona, 
southern Spain. Part 7 Muricidae. — Palaeontos 11: 1-87, 
pls 1-15.

p. 10 	 Hexaplex (Trunculariopsis) campanii (De Stefani & 
Pantanelli, 1878) (pl. 2 figs 2-4) = Hexaplex (Truncu-
lariopsis) dumosus (De Stefani, 1875); see Forli et al. 
(2013).

p. 16	 Pterynotus swainsoni [sic] (Michelotti, 1841) (pl. 4 
figs 1-2) = Timbellus swainsonii (Michelotti, 1841); see 
Merle et al. (2011: 135).

p. 18 	 Purpurellus veranyi (Paulucci, 1866) (text-fig. 4, pl. 4 
figs 3-5, pl. 5 figs 1-5) = Purpurellus cyclopterus (Mil-
let, 1865); see Landau et al. (2016: 224).

p. 35	 Hadriania craticuloides (Vokes, 1964) = Hadriania 
craticulata Bucquoy & Dautzenberg, 1882; see Mol-
luscaBase (2019a).

p. 49	 Thais (Mancinella) striolata (Bronn, 1831) = Man-
cinella striolata (Bronn, 1831); see Claremont et al. 
(2013).

Family Muricidae Rafinesque, 1815
Subfamily Muricopsinae Radwin & D’Atillio, 1971
Genus Murexsul Iredale, 1915

Murexsul Iredale, 1915: 471. Type species (by original desig-
nation): Murex octogonus Quoy & Gaimard, 1833. Pres-
ent-day, New Zealand.

(Segers et al., 2009), Mediterranean (Smriglio & Mariottini, 
1999; Mifsud, 2009), western Atlantic: USA, Florida, Cuba 
(Clench & Turner, 1952), Brazil (Rios, 2009; Andrade et al., 
2011).

Lozano-Francisco, M.C. & Vera-Peláez, J.L., 2006. 
Catálogo del material tipo del Museo Municipal Pale-
ontológico de Estepona, parte I. Mollusca, Gastropoda, 
Descripción de nuevas especies del Plioceno de las cuen-
cas de Estepona (Málaga) y del Guadalquivir (Huelva) 
(España). — Pliocénica 5: 105-124.

p. 106	 Bolma malakensis Lozano-Francisco & Vera-Peláez, 
2006 (pl. 1 figs 1-5) = Bolma castrocarensis (Foresti, 
1876); see p. 28 (this paper).

p. 108	 Pisania plioalboranensis Lozano-Francisco & Vera-
-Peláez, 2006 (pl. 2 figs 15, 16) = Pisania plioangus-
tata (Sacco, 1904); see Brunetti & Della Bella (2016: 
18).

p. 109	 Pisania baetica Lozano-Francisco & Vera-Peláez, 
2006 (pl. 2 figs 3-8) = Pisania magna (Foresti, 1868); 
see Brunetti & Della Bella (2016: 19). Lozano-Fran-
cisco & Vera-Peláez (2006: 110) clearly described the 
fine crowded spiral cords typical for the species.

p. 110	 Columbella sphaerica Lozano-Francisco & Vera-
-Peláez, 2006, (pl. 2 figs 11-14) and Columbella cas-
toris Lozano-Francisco & Vera-Peláez, 2006 (pl. 2 
figs 17-22). The only difference given between these 
species in the original discussion is that C. sphaerica 
was more globose with a narrower aperture. This 
group is well represented in the material at hand 
and we are unable to separate the two. In the scat-
ter diagram below (Text fig. 1), using morphometric 
data from the original descriptions, it seems that the 
slightly narrower shells were separated as C. casto-
ris. Columbella sphaerica is a secondary homonym 
of C. sublachryma var. sphaerica Hervier, 1900, and 
therefore unavailable, leaving C. castoris as the valid 
name for this species.

16 17 18 19 20 21 22 23 24
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Text fig. 1. Columbella sphaerica/castoris; width/height in mm. 
Data taken from type series in Lozano-Francisco & Vera-Peláez 
(2006: Tables 5, 6).
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Trophonopsis squamulatus (Brocchi) — Inzani & Bertarelli, 
1985: 34, pl. 3 fig. 7.

Trophonopsis (Trophonopsis) squamulata (Brocchi) — 
Andreoli & Marsigli, 1992: 11, pl. 4 fig. 6.

Trophon squamulatus (Brocchi) — Chirli, 2000: 45, pl. 17 
figs 1-4.

Material and dimensions. — Maximum height 9.1 mm. 
nhmw 2019/0167/0012-0013 vc (2). 

Discussion. — Trophonopsis squamulata (Brocchi, 1814) 
is characterised by the presence of squamous spiral cords 
below the shoulder that separates it from the Mediterra-
nean Pliocene Paodula vaginata (De Cristofori & Jan, 1832) 
and the Pleistocene to present-day P. echinata (Kiener, 
1840), both of which do not have cords below the spinous 
shoulder cord. The specimens from Estepona are small 
compared to those from Italy, and probably represent juve-
nile specimens.

Distribution. — Upper Miocene: central Proto-Mediter-
ranean, Italy (Montanaro, 1935). Lower Pliocene: central 
Mediterranean, Italy (Sacco, 1904; Chirli, 2000). Upper Pli-
ocene: western Mediterranean, Estepona Basin, Spain (this 
paper), central Mediterranean, Italy (Pinna, 1971; Malat-
esta, 1974). Pliocene (unspecified): central Mediterranean, 
Italy (Inzani & Bertarelli, 1985; Andreoli & Marsigli, 1992). 
Lower Pleistocene: central Mediterranean, Italy (Cerul-
li-Irelli, 1911).

Subfamily Ocenebrinae Cossmann, 1903
Genus Nucella Röding, 1798

Nucella Röding, 1798: 130. Type species (by subsequent des-
ignation of Stewart, 1927: 386): Buccinum filosum Gmelin, 
1791. Present-day, Europe.

Nucella bermejensis Lozano-Francisco & Vera-Peláez, 2006 
(Figs 27-28)

Nucella bermejensis Lozano-Francisco & Vera-Peláez, 
2006: 108, pl. 1 figs 6-9.

Material and dimensions. — Maximum height 26.6 mm. 
nhmw 2019/0167/0024-0026 co (3). 

Discussion. — Nucella bermejensis Lozano-Francisco 
& Vera-Peláez, 2006 is characterised by its slender fusi-
form shell, much thinner than usual for the genus, sculp-
ture reduced to weak, narrow, flattened, crowded spiral 
cords covering the entire surface, an elongated aperture, a 
thin outer lip without labial callus or denticles developed 
within, anal sinus not developed, a broadly and shallowly 
excavated columella devoid of any folds, and a moderately 

Murexsul zezae Brunetti & Forli, 2010 
(Fig. 25)

Murexsul zezae Brunetti & Forli, 2010: 4, figs 1, 2a-h, 3a.
Murexsul zezae — Sosso & Dell’Angelo, 2010: 38 unnum-

bered fig. 2nd row right.

Material and dimensions. — Height 13.1 mm, width 8.0 
mm. nhmw 2019/0167/0061 co (1). 

Discussion. — We attribute a slightly abraded specimen 
to the recently described M. zezae Brunetti & Forli, 2010. It 
is most similar to, and co-occurs with, Muricopsis alterna-
ticosta (Michelotti, 1841), but differs in having more numer-
ous axial ribs (6 vs. 5) and more numerous labial denticles 
(5 vs. 4), in having a longer siphonal canal, and in lacking 
the tow strong abapical columellar tubercles typical for the 
genus Muricopsis Bucquoy & Dautzenberg, 1882. For fur-
ther discussion see Brunetti & Forli (2010).

Distribution. — Lower Pliocene: central Mediterranean, 
Italy (Brunetti & Forli, 2010; Sosso & Dell’Angelo, 2010). 
Upper Pliocene: western Mediterranean, Estepona Basin, 
Spain (this paper).

Subfamily Pagodulinae Barco, Schiaparelli, Houart & 
Oliverio, 2012

Genus Trophonopsis Bucquoy & Dautzenberg, 1882

Trophonopsis Bucquoy & Dautzenberg, 1882: 40. Type spe-
cies (by original designation): Murex muricatus Mon-
tagu, 1803. Present-day, British Isles.

Trophonopsis squamulata (Brocchi, 1814) 
(Fig. 26)

Murex squamulatus Brocchi, 1814: 422, pl. 8 fig. 13.
Murex squamulatus — d’Ancona, 1871: 45, pl. 3 fig. 3.
Fusus (Pagodula) sqamulatus (Br.) — Cossmann, 1903: 192, 

pl. 2 fig. 21; Sacco, 1904: 25.
Fusus (Pagodula) sqamulatus var. subacarinata Sacco, 1904: 

25.
Murex (Pagodula) squamulatus Br. — Cerulli-Irelli, 1911: 

263, pl. 25 fig. 18.
Streptochetus (Pagodula) squamulatus Br. — Montanaro, 

1935: 58, pl. 4 fig. 7.
Trophon (Trophonopsis) squamulatus (Brocchi) — Rossi-

-Ronchetti, 1955: 177, fig. 92.
Trophonopsis (Trophonopsis) squamulata (Brocchi) — 

Pinna, 1971: 433, pl. 77, fig. 12; Malatesta, 1974: 297, pl. 25 
fig. 11.

Murex squamulatus Brocchi — Pinna & Spezia, 1978: 153, 
pl. 51 fig. 1.
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-Francisco & Vera-Peláez, 2006 is a junior subjective 
synonym.

p. 43	 Nassarius productus (Bellardi, 1882) (pl. 9 figs 3-7; 
pl. 19 fig. 4) = Tritia producta (Bellardi, 1882). Nassa 
andonae Bellardi, 1882 is taken out of synonymy (see 
below).

Superfamily Buccinoidea Rafinesque, 1815
Family Nassariidae Iredale 1916 (1835)
Subfamily Nassariinae Iredale 1916 (1835)
Genus Tritia Risso, 1826

Tritia Risso, 1826: 172. Type species (by subsequent designa-
tion of Gray, 1847: 139): Buccinum reticulatum Linnaeus, 
1758. Present-day, Europe. A synonym is Hinia Leach, 1847.

Tritia andonae (Bellardi, 1882) 
(Figs 30-31)

Nassa Andonae Bellardi, 1882: 108, pl. 7 fig. 4
Nassa Andonae — Ferrero Mortara et al., 1984: 113, pl. 27 

fig. 3.
Nassarius (Hima) andonae (Bellardi) — Cavallo & Repetto, 

1992: 108, fig. 253; Chirli, 2000: 70, pl. 28 figs 5-8.

Material and dimensions. — Maximum height 12.6 mm. 
nhmw 2019/0167/0028-30 co (3). 

Discussion. — Landau et al. (2009: 43) synonymised 
Nassa andonae Bellardi, 1882 with Nassa producta Bellardi, 
1882. This is incorrect. The two are very similar, but the dif-
ferences highlighted by Bellardi (1882: 108) are valid. Tritia 
andonae differs from T. producta in having a larger shell, 
which is less slender. The spire whorls are regularly convex 
and not swollen just above the abapical suture and straight 
sided above to the adapical suture, as in T. producta. The 
axial ribs are more numerous and the spiral cords are not 
weaker between the ribs, as they are in T. producta, in 
which the cords are subobsolete mid-interspace between 
the ribs. A further difference is that the outer lip is thicker 
and slightly more alate adapically in T. andonae. Tritia ser-
raticosta (Bronn, 1831) is also closely similar. It is usually 
smaller that T. andonae and more slender, the ribs are not 
as elevated and the spiral cords are wider and separated by 
much narrower interspaces than in T. andonae. Further-
more, the outer lip is thinner and hardly alate adapically. 
All three species belong within the T. serraticosta spe-
cies-group of Landau et al. (2009: 40) and have the typical 
multispiral protoconch seen in the group. Tritia andonae is 
far less common in the Estepona assemblages than either of 
the two congeners discussed above and so far found only in 
the conglomerates.

long, wide, open siphonal canal. The last whorl is regularly 
fusiform with neither the shoulder nor the base or siphonal 
fasciole delimited. There is a suggestion of colour pattern of 
narrow reddish rectangles or stripes. The protoconch is not 
preserved in any of the material at hand, but was described 
as paucispiral, less than two whorls by Lozano-Francisco 
& Vera-Peláez (2006). There seems to be little intraspecific 
variation, mainly concerning degree of inflation, as the 
material at hand is similar to that of the type series.

The original description compared this species to the 
Pliocene to present-day northern European Nucella lapil-
lus (Linnaeus, 1758), but it has little in common with typi-
cal forms of that species, which is much thicker shelled and 
has stout teeth within the outer lip. Nucella lapillus is an 
extraordinarily variable species and thin-lipped forms with 
hardly any denticles do occur, but these are always broader 
and thicker shelled than N. bermejensis. Indeed this species 
may not even be a muricid, as it shows a resemblance to 
certain buccinid groups. We are uncertain of its taxonomic 
position and provisionally keep it in its original placement.

Distribution. — Upper Pliocene: western Mediterranean, 
Estepona Basin, Spain (Lozano-Francisco & Vera-Peláez, 
2006).

Landau, B.M., Silva, C.M. da & Gili, C., 2009. The early 
Pliocene Gastropoda (Mollusca) of Estepona, southern 
Spain, 8. Nassariidae. — Palaeontos 17: 1-101, pls 1-22.

Based on molecular phylogenetics, all European Neogene 
nassariids belong in the genus Tritia Risso, 1826 (Galindo 
et al., 2016). Therefore, all species placed in Nassarius 
Duméril, 1806 by Landau et al. (2009) are transferred to 
Tritia. In subsequent studies we have endeavoured to con-
tinue with the concept of species-groups as used in Landau 
et al. (2009).

p. 21	 Nassarius oblongus (Sasso, 1827) (pl. 4 fig. 1; pl. 16 fig. 
3) = Tritia oblonga (Sassi, 1827). Landau et al. (2009: 
21) stated that the very faint cord below the suture 
described by Bellardi (1882: 155) was not present in 
the Estepona specimens. In the original descrip-
tion the shell is also described as smooth above the 
base: “B. oblongum. Nassa semistriata. Brogn. pl. iv. 
fig. 8. a. Il nostro individuo ha una forma più allun-
gata di quello rappresentato nella fig. A, ed alcune 
strie si ravvisano soltanto alla estremità della base, 
essendo in tutto il rimanente liscio, e nitido lo 
smalto”. (Sasso, 1827: 481). This is also true for spec-
imens from the Velerín conglomerates. However, it 
is clearly developed in the shell figured here (Fig. 
29) from El Lobillo. We consider them to be varia-
tions within a single species. Bullia eloisae Lozano-
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Family Fasciolariidae Gray, 1853
Genus Euthriofusus Cossmann, 1901

Euthriofusus Cossmann, 1901: 6, 27. Type species (by orig-
inal designation): Fasciolaria burdigalensis de Basterot, 
1825. Miocene, France.

Euthriofusus postumus spec. nov. 
(Figs 33-34)

Type material — Holotype nhmw 2019/0167/0035, height 
41.3 mm, width 7.4 mm (Fig. 33); paratype 1 nhmw 
2019/0167/0036, height 37.1 mm, width 16.9 mm (Fig. 34); 
paratype 2 nhmw 2019/0167/0037, height 39.2 mm, width 
17.6 mm; paratype 3 nhmw 2019/0167/0038, height 36.0 mm, 
width 17.0 mm; paratype 3 nhmw 2019/0167/0039, height 
34.4 mm, width 17.0 mm.

Other material. — nhmw 2019/0167/0040 co (17). 
Type locality. — Velerín conglomerates, Estepona, Anda-

lusia, S. Spain. 
Type stratum. — Lower Piacenzian, upper Pliocene. 
Etymology. — Latin ‘postumus, -a, -um’ adjective, mean-

ing last, final. Euthriofusus gender masculine.
Diagnosis. — Euthriofusus species of small size for genus, 

multispiral dome-shaped protoconch, teleoconch with 
sculpture reduced to tubercles at the shoulder and very 
weak spiral threads, last whorl short, small aperture, very 
long, straight siphonal canal.

Description. — Shell medium sized, solid. Protoconch 
tall dome shaped, composed of 2.75 smooth whorls, with 
small nucleus. Junction marked by beginning of adult 
sculpture. Teleoconch of 5-5.5 angular whorls, with broad, 
weakly concave subsutural ramp, roundly angled at shoul-
der placed at about one-quarter whorl height, straight sided 
below to impressed, linear suture. First whorl with nine 
low, broad, opisthocline axial ribs that rapidly weaken on 
second whorl, reduced to rounded tubercles at shoulder, 
12 on penultimate whorl. Spiral sculpture very weak, faint 
threads most evident on early teleoconch whorls, irregu-
larly obsolete on last whorl. Last whorl short, broad con-
cave subsutural ramp, broadly rounded at shoulder, placed 
mid-whorl, bearing row of tubercles, strongly constricted at 
base, siphonal fasciole poorly delimited, long, straight, nar-
row. Aperture small, ovate; anal canal marked by deep, nar-
row notch; siphonal canal very long and narrow, straight, 
open. Outer lip sinuous in profile, smooth within, except 
for single small tubercle delimiting lateral border of sipho-
nal canal. Columella evenly excavated, smooth, except for 
single small tubercle delimiting medial border of siphonal 
canal Columellar callus strongly thickened, round-edged, 
erect abapically, not expanded over base, bearing strong 
parietal fold.

Distribution. — Lower Pliocene: central Mediterranean, 
Italy (Bellardi, 1882; Chirli, 2002). Upper Pliocene: western 
Mediterranean, Estepona Basin, Spain (this paper); central 
Mediterranean, Italy (Bellardi, 1882; Cavallo & Repetto, 
1992).

Tritia gibbosula pliopergibbosa (Sacco, 1904) 
(Fig. 32)

Nassa (Arcularia) gibbosula pliopergibbosa Sacco, 1904: 63, 
pl. 15 figs 34-35.

Nassarius gibbosulus pliopergibbosus (Sacco) — Landau et 
al., 2009: 60, pl. 12, figs 11-12, pl. 22 fig. 2 (cum syn.).

Tritia gibbosula pliopergibbosa (Sacco) — Van Dingenen et 
al., 2017: 34, pl. 2 fig. 8 (cum syn.).

Material and dimensions. — Height 18.4 mm, width 10.0 
mm. nhmw 2019/0167/0059 co (1). 

Discussion. — Tritia gibbosula pliopergibbosa (Sacco, 
1904) differs from the present-day Mediterranean and adja-
cent Atlantic T. gibbosula (Linnaeus, 1758) in the propor-
tions of their shells. The fossil shells are less tall than the 
present-day shells, but of similar diameter. This gives the 
shell a squatter, more quadrate appearance, especially the 
last whorl. In the fossil shells the mean ratio of the diame-
ter against height of the shell is 75%, whereas in the Recent 
shells it is only 69%. For further discussion see Landau et 
al. (2009) and Van Dingenen et al. (2017). This large adult 
shell is the only specimen we have seen from the Estepona 
assemblages.

Distribution. — Middle Miocene: Atlantic, Aquitaine 
Basin, France (Peyrot, 1925). Upper Miocene: Atlantic, 
Cacela, southern Portugal (nhmw coll.); Proto-Mediterra-
nean, Italy (Bellardi, 1882; Montanaro, 1939; Venzo & Pelosio, 
1963). Lower Pliocene: Atlantic, nw France (Van Dingenen 
et al., 2017), Guadalquivir Basin, Spain (González-Delgado, 
1989; Landau et al., 2011); western Mediterranean, north-
east Spain (Martinell, 1982; Gili, 1991), southern France 
(Martinell & Domènech, 1986; Gili, 1991); central Medi-
terranean, Italy (Bellardi, 1882; Chirli, 1988, 2000), Tuni-
sia (Fekih, 1975). Upper Pliocene: western Mediterranean, 
Estepona Basin, Spain (this paper), Alpes Maritimes (Chirli 
& Richard, 2008); central Mediterranean, Italy (Bellardi, 
1882; Malatesta, 1974; Cavallo & Repetto, 1992). Pliocene 
indet.: central Mediterranean, Italy (Sacco, 1904).

In this work we do not review the papers by Muñiz-Solís 
(1998, 1999) Vera-Peláez and co-authors (1999, 2001a, b, 
2002) on parts of the gastropod assemblage not covered 
by the senior author and co-authors. However, we take the 
opportunity of describing some striking new species.
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Figs 33-38. Gastropods of Estepona, Spain, lower Piacenzian, upper Pliocene. Figs 33-34. Euthriofusus postumus spec. nov. 33. Holotype 
nhmw 2019/0167/0035, height 41.3 mm, width 7.4 mm, Velerín conglomerates. 34. Paratype 1 nhmw 2019/0167/0036, height 37.1 mm, 
width 16.9 mm, Velerín conglomerates. Figs 35-36. Andonia wilhelminamariae spec. nov. 35. Holotype nhmw 2019/0167/0031, height 
6.9 mm, width 2.2 mm, El Lobillo. 36. Paratype 1 nhmw 2019/0167/0032, height 5.9 mm, width 2.0 mm, El Lobillo. Figs 37-38. Volvulella 
volvulaeformis (Seguenza, 1880). 37. nhmw 2019/0167/0041, height 3.7 mm, width 2.1 mm, Velerín carretera. 38. nhmw 2019/0167/0042, 
height 3.9 mm, width 2.2 mm, Velerín carretera.
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long suffering patience. Andonia gender feminine.
Diagnosis. — Andonia species of small size, slender fusi-

form, solid, paucispiral protoconch of two whorls with spi-
ral rows of micropustules, teleoconch with convex whorls, 
shoulder not developed, sculpture of axial that weaken on 
penultimate whorl, obsolete last whorl, overrun by narrow 
spiral cords.

Description. — Shell small, slender fusiform. Proto-
conch paucispiral, dome-shaped, composed of two convex 
whorls, bearing fine, close-set spiral rows of micropustules. 
Junction with teleoconch delimited by beginning of adult 
sculpture. Teleoconch of 3.5 tall convex whorls, separated 
by impressed suture. Axial sculpture of rounded opistho-
cline ribs, broadening towards abapical suture, about half 
width of their interspaces, overrun by narrow spiral cords, 
slightly narrower than their interspaces, six on first teleo-
conch whorl, nine on penultimate whorl. Single second-
ary spiral developed in some interspaces. Close-set growth 
lines give finely cancellate appearance in spiral interspaces. 
Axials weaken on second half of penultimate whorl, obso-
lete on last whorl. Last whorl slender fusiform, weakly con-
stricted at base, sculptured by 22-26 subequal flattened 
cords, with single secondary in the interspaces mid-whorl 
in most specimens. Base and siphonal fasciole not delim-
ited. Aperture elongate; outer lip slightly thickened by 
varix, smooth within; anal sinus very shallow U-shaped; 
siphonal canal medium length, straight, wide, open. Col-
umella weakly excavated in upper third. Columellar callus 
poorly developed, forming narrow edge; parietal callus not 
thickened. 

Discussion. — Both Moroni & Ruggieri (1981: 105) and 
Landau et al. (2013: 274) suggested that there were probably 
several species of Andonia Harris & Burrows, 1891 in the 
European Neogene that had not been formally described. 
Andonia wilhelminamariae spec. nov. is an extremely inter-
esting find, as it is a non-planktotrophic sister species to 
the Miocene-Pliocene Mediterranean and adjacent Atlan-
tic A. bonellii (Bellardi & Michelotti, 1840). The teleoconch 
of the two species is extremely similar, slender, with axi-
als that weaken on the last two whorls. However, they are 
immediately separated by their protoconchs; A. bonellii 
has a multispiral protoconch of a typically planktotrophic 
type (Vera-Peláez, 2002, pl. 16 figs l-m), whereas A. wil-
helminamariae has a protoconch of about two whorls with 
a large nucleus. The specimen illustrated by Chirli (1997, pl. 
10 figs 11-12) as A. bonellii is probably a juvenile of A. wil-
helminamariae, as it is only 3.5 mm in height, and only the 
axially ribbed early teleoconch whorls are present. 

Landau et al. (2020: 42-43), described yet another 
non-planktotrophic Andonia species; A. delgadoi Landau, 
Van Dingenen & Ceulemans, 2020 from the upper Miocene 
Tortonian Atlantic Ligerian Basin, northwest France, but 
that species has a much broader teleoconch. 

Discussion. — Euthriofusus is predominantly a Euro-
pean Miocene genus. It is best known by E. burdigalensis 
(de Basterot, 1825) from the lower Miocene Aquitaine Basin, 
which differs from E. postumus spec. nov. in being at least 
twice the size, more strongly sculptured, having denticles 
within the outer lip, and the equally long siphonal fasci-
ole is twisted at the tip. Euthriofusus virgineus (Grateloup, 
1833) and E. anatolicus (Toula, 1901) are both larger, thick-
er-shelled, and more slender than E. postumus. Moreover, 
both these species have a paucispiral protoconch. The spe-
cies identified by Landau et al. (2011, pl. 14 figs 7-8) as E. 
cf. virgineus from the Atlantic lower Pliocene Guadalquivir 
Basin of southern Spain, is neither that species nor E. pos-
tumus, and may represent a Euthria Gray, 1850 species. As 
far as we are aware, this is the stratigraphically youngest 
representative of the genus.

Lozouet et al. (2001: 60) suggested a phylogenetic rela-
tionship between Euthriofusus Cossmann, 1901 and the 
extant West African genus Afer Conrad, 1858, which seems 
reasonable.

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

Superfamily Conoidea Fleming, 1822
Family Raphitomidae Bellardi, 1875
Genus Andonia Harris & Burrows, 1891

Andonia Harris & Burrows, 1891: 112. Nomen novum pro 
Genea Bellardi, 1873 (non Rondani, 1850 [Diptera]). Type 
species (by typification of replacement name): Fusus 
bonellii Bellardi & Michelotti, 1840. Pliocene, Italy.

Andonia wilhelminamariae spec. nov. 
(Figs 35-36)

Andonia bonellii (Bellardi & Michelotti, 1840) — Chirli, 
1997: 39, pl. 10 figs 11-12 [non Andonia bonellii (Bellardi & 
Michelotti, 1840)].

Type material. — Holotype nhmw 2019/0167/0031, 
height 6.9 mm, width 2.2 mm (Fig. 35); paratype 1 nhmw 
2019/0167/0032, height 5.9 mm, width 2.0 mm (Fig. 36); 
paratype 2 nhmw 2019/0167/0033, height 7.0 mm, width 
2.0 mm; paratype 3 nhmw 2019/0167/0034, height 5.8 mm, 
width 1.8 mm.

Other material. — Known only from type series. 
Type locality. — El Lobillo, Estepona, Andalusia, S. 

Spain. 
Type stratum. — Lower Piacenzian, upper Pliocene. 
Etymology. — Named after Wilhelmina Maria van der 

Stoel, wife of the second author (hm), in recognition of her 
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Volvulella volvulaeformis (Seguenza, 1880) differs from 
V. acuminata in being more solid, much broader, and not 
having a spike of callus that usually covers the apex, but a 
sharp concentric ridge that develops from the apex of the 
outer lip and fuses with the apex, forming a small deep api-
cal pit. The genus was reviewed by Harry (1967); the only 
species with an apical pit is V. paupercula (Watson, 1886) 
from the present-day Caribbean, which is closely similar 
to the Estepona species. However, V. paupercula is even 
broader than V. obesa, it has a wider umbilicus abapically, 
and is more rounded apically, usually without any spine. 
Several ‘plump’ tropical southwest Pacific Vovulella species 
were reviewed by Valdés (2008), but none have an apical pit.

Distribution. —Lower Pliocene: central Mediterranean, 
South Italy (Seguenza, 1879), Western Liguria (Sosso and 
Dell’Angelo, personal communication). Upper Pliocene: 
western Mediterranean, Estepona Basin, Spain (this paper); 
central Mediterranean, Italy (Brunetti & Cresti, 2018).
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Distribution. — Lower Pliocene: central Mediterranean, 
Italy (Chirli, 1997). Upper Pliocene: western Mediterranean, 
Estepona Basin, Spain (this paper).

Superfamily Bulloidea Gray, 1827
Family Rhizoridae Dell, 1952
Genus Volvulella Newton, 1891

Volvulella Newton, 1891: 268. Nomen novum pro Volvula 
A. Adams, 1850 (non Gistel, 1848 [Diptera]). Type species 
(by typification of replaced name): Bulla acuminata Bru-
guière, 1792. Present-day, Mediterranean.

Volvulella volvulaeformis (Seguenza, 1880) 
(Figs 37-38)

Cylichna volvulaeformis Seguenza, 1880: 252, pl. 16 fig. 11.
Volvulella sp. — Brunetti & Cresti, 2018: 116, fig. 520. 

Material and dimensions. — nhmw 2019/0167/0041 (1), 
height 3.7 mm, width 2.1 mm (Fig. 37); nhmw 2019/0167/0042 
(1), height 3.9 mm, width 2.2 mm (Fig. 38); nhmw 2019/ 
0167/0043-0044 (2), all vc; nhmw 2019/0167/0045 vc (7), 
nhmw 2019/0167/0046 co (7).

Description. — Shell solid, broad oval, with convex sides, 
apex pointed. Last whorl forms entire shell. Anterior end 
rounded, umbilicus narrow. Aperture runs entire length of 
shell, wide anteriorly, narrowing rapidly adapically at about 
two-third whorl height. Apically aperture bends towards, 
and extends a sort distance above apex, ending in a sharp 
concentric ridge that fuses with apex, delimiting small api-
cal pit. Outer lip simple; columella slightly twisted with 
weak fold abapically. Parietal callus narrow, not extending 
over apex. Sculpture of fine spiral grooves most evident at 
extremities, very faint or obsolete mid-whorl.

Discussion. — The European Miocene to present-day 
Volvulella specimens have all be attributed to Volvulella 
acuminata (Bruguière, 1792). As discussed by Landau et al. 
(2013: 340), this is either a species complex or an unusually 
long-lived and widely distributed species. A second species 
from Estepona has been at hand for many years that clearly 
represented a second species, but we were unable to iden-
tify. The recent publication by Brunetti & Cresti (2018: 116, 
fig. 520) illustrated this same species from the Italian Plio-
cene, also without a name. My thanks to the two reviewers 
(Maurizio Forli and Maurizio Sosso) for pointing out that 
this species was described by Seguenza (1880: 252, pl. 16 fig. 
11). As far as we are aware, this is the first time this spe-
cies has been discussed since its original description (apart 
from Brunetti & Cresti, 2018: 116, fig. 520, which is an atlas), 
and we therefore provide a fuller description.
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