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The Pliocene Gastropoda (Mollusca) of Estepona, southern
Spain. Part 25: Mitroidea and Turbinelloidea (Neogastropoda)
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In this paper we continue to review the Mitroidea, family Mitridae Swainson, 1831 and Turbinelloidea, family Costellariidae
MacDonald, 1860 of the Lower Piacenzian, Upper Pliocene of Estepona, southern Spain. In the Mitridae 20 species are recorded
representing four genera, of which one is described as new: Episcomitra gonnieae nov. sp., and two are left in open nomenclature.
Episcomitra pliotenuis nov. nom. is proposed for Mitra tenuis Bellardi, 1887, non Beyrich, 1854. This group is relatively thermophilic,
and the assemblage of species is fairly typical for the tropical Pliocene Mediterranean-West African palaecobiogeographic province. No

species survived to the present-day.

Within the Costellariidae ten species are recorded representing six genera, of which one is described as new: Pusia ellenae nov. sp.,
and one is left in open nomenclature. Again, the species present are typical for the palacobiogeographic province. Somewhat less

thermophilic, two species survive in the Mediterranean today.

KEy worbps: southern Spain, Upper Pliocene, Gastropoda, Mitridae, Turbinelloidea, new species

Introduction

In this paper we continue the revision of the diverse
Pliocene assemblage of Estepona in south-western Spain
and describe the superfamily Mitroidea Swainson, 1831.

The Mediterranean Neogene Mitroidea were first mo-
nographed by Bellardi (1850), followed by a more de-
tailed description of the superfamily in Bellardi (1887a,
1887b, 1888). Sacco first described (1890) and then il-
lustrated (1904) some of the varieties described, but
not figured by Bellardi. Until today, this remains the
standard text on central Mediterranean (Italian) Mio-
cene-Pliocene Mitroidea. Ferrero Mortara et al. (1981)
published an extremely useful illustrated catalogue of
the Bellardi & Sacco Collection in the Museo Regio-
nale di Scienze naturali de Torino (Italy) offering qual-
ity photographs of the type material described by those
authors that was still present in the collections. How-
ever, apart from Davoli’s (2000) revision of the Upper
Miocene Mitroidea from Montegibbio, no other familial
revisions have been attempted. For the Pliocene, Mitro-
idea were discussed as part of the overall assemblage
in works such as Ruggieri ef al. (1959), Pelosio (1967),

Cavallo & Repetto (1992), and Chirli (2002) inter alia.
These works accepted Bellardi’s species offering little
discussion, and none can be considered in depth critical
revisions of the family.

Cernohorsky (1970, 1976, 1991), in his revision of the
Mitridae of the World, discussed many extinct taxa, but
he considered “...the majority of species described by
Bellardi are probable synonyms and cannot be consid-
ered to constitute recognised taxa (1976, p. 278). This
view was repeated “Taxa proposed for extinct species
undoubtedly contain a high percentage of synonyms in
view of the numerous names proposed by Bellardi, 1887,
for species forms from the Mio-Pliocene deposits of It-
aly” (1976, p. 305) and again “...the majority [of Mitra
species] having been described by Bellardi. His so-
called “species” are mostly individual, ecological and
developmental forms of previously described and well-
known species....The number of described immature and
Juvenile individuals of species is unusually high in Bel-
lardi’s work™ (1976, p. 374). As discussed by Harzhauser
& Landau (2021a, p. 4), Cernohorsky’s statements were
based on literature surveys and not material-based re-
visions. Moreover, he followed a ‘lumping’ approach,
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which at least for extant taxa, is not supported by mo-
lecular data (i.e. Fedosov ef al., 2017). In addition, the
broad genus concept of ‘Mitra’ as proposed by Cerno-
horsky (1970, 1976, 1991) is not supported by molecular
data, expressed pointedly as the “collapse of Mitra” by
Fedosov et al. (2018).

Whilst some of Bellardi’s taxa may well eventually be
synonymised, his species are usually based on careful
and detailed comparison of shell characters and should
not be discarded lightly. More recent revisions of other
groups of Italian fossil species such as the Buccinoidea
Rafinesque, 1815 (Brunetti & Della Bella, 2014, 2016)
or Cancellarioidea Forbes & Hanley, 1851 (Brunetti et
al., 2008, 2009, 2011) have tended to re-establish some
of Bellardi’s species previously synonymised rather than
find new synonymies. Similarly, in our revision of the
Mitridae Swainson, 1831 (Harzhauser & Landau, 2021a)
and Costellariidae MacDonald, 1860 (Harzhauser &
Landau, 2021b) of the Miocene Paratethys Sea, we found
that in the historical literature diversity was overlooked
rather than exaggerated.

It is clear that a detailed revision of the Miocene and
Pliocene Proto-/Mediterranean Mitridae is long overdue.
Unfortunately, the Estepona material is not suitable for
such a revision.

In the Estepona assemblages almost all the Mitroidea
are found in the shallower water assemblage of Velerin
conglomerates, and to a lesser extent in the El Lobillo
assemblage. Very few are found in the deeper water de-
posits of Velerin carretera. Almost all the mitrid speci-
mens from the shallower water assemblages are worn
to a greater or lesser degree, the protoconch is invari-
ably not preserved, and the early teleoconch whorls, and
most of the teleoconch surface, are abraded. Moreover,
compared to other groups, the material is not abun-
dant. The relative scarcity of specimens and their worn
state would suggest some degree of transport for most
mitrids before deposition. The majority of extant spe-
cies live in shallow-water of the intertidal zone (Cer-
nohorsky, 1976, p. 273), so why they should be worn
whilst other groups inhabiting similar ecological niches
are not, is unclear.

Very little is known on the presence of these groups in
the Iberian Pliocene. A few records exist for the Atlan-
tic Mondego Basin of central west Portugal (Silva, 2001),
the Guadalquivir Basin (Gonzélez Delgado, 1992; Ruiz
Muioz et al., 1997; Landau et al., 2011), and the Pliocene
of Barcelona, NE Spain (Martinell, 1979) as part of an
overall description of those assemblages, but between
them they record less than half a dozen species.

In this work we have attempted to match shell charac-
ters to Bellardi’s species and have adopted a rather con-
servative approach. No synonymies of Bellardi’s taxa
are suggested based on the Spanish material and about
one-third of the mitrid specimens remain unidentified
due to their poor conservation. It is very likely that fur-
ther species are present in the assemblage that will be-
come recognised as better preserved material becomes
available.

Age of the deposits

Prior to 2013 the age of the deposits was stated as Late
Zanclean (late Early Pliocene) (for list of papers giving
Zanclean age see Landau & Micali, 2021, p. 160) follow-
ing Guerra-Merchan et al. (2002). In our later works we
have dated the assemblages as earliest Piacenzian, early
Late Pliocene, an age corroborated by the assemblage of
Euthecosomata (Janssen, 2004). Either way, they form
part of the Mediterranean ecostratigraphic unit MPPMU1
of Raffi & Monegatti (1993) and Monegatti & Raffi (2001),
which includes the Zanclean and earliest Piacenzian (see
Landau et al., 2011, text-fig. 9). Ultra violet light did not
enhance colour pattern in any specimens from Estepona.

Material and methods

The material described herein was collected from several
localities around Estepona by the senior author (BL; 1997-
2020) and by Henk Mulder between 2008-2023, to whom
we are extremely grateful for his tireless efforts and gen-
erosity 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 Museum Vienna
(NHMW) and Naturalis Biodiversity Center (RGM).

A comprehensive and critical chresonymy and distribu-
tion is given for each species, concentrating on fossil
records, in which only illustrated records are included.
The descriptions for each species are based on the Este-
pona material.

For the Mitridae we follow Harzhauser & Landau (2021a).
In the descriptions we categorise the shells as: small (SL
<20.0 mm), medium-sized (20-40 mm), moderately large
(40.1-60 mm) and large (SL > 60 mm). For the statistical
analysis of the morphometric data, we evaluated aperture
length (AL), aperture width (AW), aperture height (AH),
and last whorl height (LWH) to derive following ratios
(Fig. 2): SL/MD, AH/SL and AL/AW. The SL/MD ratio is
an expression of slenderness of the shell. To be objective
in the descriptions we define shell shapes of the Mitridae
as follows: broad (SL/MD 3.0-3.5), slender (SL/MD
>3.5). The relative width of the aperture is calculated as
aperture length (AL) versus aperture width (AW). Aper-
tures are described as narrow (AL/AW > 5.8), moderately
narrow (AL/AW = < 4.0). As measurement for the rela-
tive length of the siphonal canal we calculated aperture
height (AH) versus siphonal length (S). For pragmatic
reasons siphonal length (S) was measured starting from
the crest of the third columellar fold because this is a
homologous point in all specimens, whereas the abapical
fourth fold (which would be the conchologically more
correct point) is missing in some species and is very
weak in some other species. The siphonal canal length
is categorised as follows: long (AH/S <2.1), moderately
long (AH/S = 2.1-<2.5), moderately short (AH/S = 2.5-
2.9), short (AH/S > 3.0) (see Harzhauser & Landau,
2021a, p. 6, fig. 2).



For the Costellariidae we follow Harzhauser & Landau
(2021b). Shell size; small (SL < 6.0 mm), medium-sized
(6.1-10.0 mm), moderately large (10.1-20.0 mm) and large
(SL > 20.1 mm). For the statistical analysis of the mor-
phometric data, we evaluated aperture length (AL), ap-
erture width (AW), aperture height (AH), and last whorl
height (LWH) to derive following ratios (Fig. 2): SL/MD,
AH/SL and AL/AW. The SL/MD ratio is an expression
of slenderness of the shell. To be objective in the descrip-
tions we define shell shapes of Paratethyan Costellariidae
as follows: broad (SL/MD < 2.4), moderately broad,
(SL/MD = 2.5-2.6), moderately slender (SL/MD = 2.7-
3.1), slender (SL/MD > 3.2). The relative width of the
aperture is calculated as aperture length (AL) versus ap-
erture width (AW). Apertures are described as narrow
(AL/AW > 5.1), moderately narrow (AL/AW = 4.0-4.0)
and wide (AL/AW < 3.9). As measurement for the rela-
tive length of the siphonal canal we calculated aperture
height (AH) versus siphonal length (S). For pragmatic
reasons siphonal length (S) was measured starting from
the crest of third columellar fold because this is a homolo-
gous point in all specimens, whereas the abapical fourth
fold (which would be the conchologically more correct
point) is missing in some species and is very weak in some
other species. The siphonal canal length is categorized as
follows: long (AH/S < 2.1), moderately long (AH/S =2.2-
2.4), moderately short (AH/S = 2.5-2.9), short (AH/S >
3.0) (see Harzhauser & Landau, 2021b, p. 7, fig. 2).

Abbreviations:

CO: Velerin conglomerates; VC: Velerin carretera;

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

NHMW: Natural History Museum Vienna (Austria).

RGM:  Naturalis Biodiversity Center, collection Caino-
zoic Mollusca (Leiden, The Netherlands).

Systematic Palaeontology

Superfamily Mitroidea Swainson, 1831
Family Mitridae Swainson, 1831
Subfamily Imbricatariinae Troschel, 1867
Genus Cancilla Swainson, 1840

Type species (by subsequent designation by Her-
rmannsen, 1846) — Tiara isabella Swainson, 1831,
present-day, Indo-Pacific.

1840  Cancilla Swainson, p. 320.

Cancilla alligata (Defrance in de Blainville, 1825)
Plate 1, figs 1-4

1814 Voluta striatula Brocchi, p. 318, pl. 4, fig. 8 (non
Schroter, 1804; nec Mitra striatula Lamarck,
1811).
*1825  Mitra alligata Defrance in Blainville, p. 494.
1850  Mitra striatula Brocc. — Bellardi, p. 13, pl. 1, fig.
23.
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1880  Mitra striatula Brocchi — Fontannes, p. 86, pl. 6,
figs 7, 8.

1887a  Mitra alligata Defr. — Bellardi, p. 72, pl. 4, fig. 35.

1904  Mitra alligata var. aequopersulcata Sacco, p. 83,
pl. 18, figs 43, 44.

1904  Mitra alligata var. quatuorsulcatula Sacco, p. 83,
pl. 18, fig. 45.

1955  Mitra (Scabricula) (Cancilla) scrobiculata var.
striatula (Brocchi 1814) — Rossi Ronchetti, p. 248,
fig. 132.

1959  Mitra (Scabricula) alligata (Defrance) — Ruggieri
etal.,p.82,pl. 19, fig. 119.

1974  Mitra (Tiara) alligata (Defrance, 1825) — Malate-
sta, p. 358, pl. 29, fig. 3.

1975 Mitra striatula (Brocchi) — Fekih, p. 131, pl. 39,
fig. 4.

1976  Mitra (Tiara) alligata Defrance — Pavia, p. 113, pl.
7, fig. 17.

1978  Mitra striatula Brocchi, 1814 — Pinna & Spezia, p.
171, pl. 67, fig. 4.

1979  Mitra (Tiara) alligata Defrance — Martinell, p. 62,
pl. 1, fig. 3.

1988  Mitra (Tiara) alligata Defrance — Chirli, p. 22, pl.
8, fig. 17.

1991  Cancilla alligata (Defrance in Blainville, 1824
[sic]) — Cernohorsky, p. 35, pl. 25, figs 6, 7.

1992 Cancilla alligata Defrance, 1824 [sic] — Cavallo
& Repetto, p. 119, fig. 302.

1992 Mitra (Tiara) alligata (Defrance, 1824 [sic]) —
Gonzélez Delgado, p. 11, pl. 1, figs 1, 2.

1997  Mitra alligata Defrance — Ruiz Mufioz et al., p.
180, pl. 37, figs 7, 8.

2001  Cancilla alligata Defrance, 1824 [sic] — Silva, p.
487, pl. 22, figs 10, 11.

2002 Cancilla alligata (Defrance, 1824 [sic]) — Chirli,
p. 43, pl. 21, figs 3-9.

2011  Cancilla alligata (Defrance in Blainville, 1825) —

Landau et al., p. 29, pl. 15, fig.

Cancilla alligata Defrance in Blainville, 1825

[sic] — Brunetti & Cresti, p. 82, fig. 311.

22018

non 1852 Mitra striatula Brocc. — Hornes, p. 102, pl. 10,
figs 19-21 [= Cancilla nanostriatula Harzhauser
& Landau, 2021a].

Mitra (Nebularia) striatula Brocchi — Hoernes &
Auinger, p. 80, pl. 9, figs 20a-b [= Cancilla subal-
ligata Bellardi, 1887].

Mitra (Tiara) striatula (Brocchi) 1814 — Bohn-
Havas, p. 1117, pl. 9, fig. 5 [= Fraudiziba sp.].

non 1880

non 1973

Material and dimensions — Maximum height 32.6 mm,
width 8.7 mm. CO: NHMW 2024/0042/0035-0038 (4),
2024/0042/0034 (10).

Description — Medium sized, solid, slender fusiform
shell, with moderately high spire, and relatively low
last whorl; apical angle 30-32°. Protoconch missing in
all specimens. Teleoconch up to eight weakly convex
whorls, with periphery at abapical suture, separated by
moderately incised suture. Sculpture consisting of flat-
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Plate 1. Cancilla alligata (Defrance in de Blainville, 1825); 1. NHMW 2024/0042/0035, height 32.6 mm, width 8.4 mm; 2. NHMW
2024/0042/0036, height 27.3 mm, width 7.6 mm; 3. NHMW 2024/0042/0037, height 24.3 mm, width 7.6 mm; 4. NHMW
2024/0042/0038, height 24.6 mm, width 7.7 mm. Velerin conglomerates, Velerin, Estepona, Lower Piacenzian, Upper Pliocene.

tened spiral cords separated by narrow punctate grooves,
three on early teleoconch whorls, increasing to 5-7 on
penultimate whorl, cords of irregular width. Axial sculp-
ture restricted to strong collabral growth halts interrupt-
ing cords. Last whorl 58-62% of total height, slender,
shoulder obsolete or almost so, subcylindrical to weakly
convex, with moderately constricted base; about 12-15
flattened cords of irregular width, some subdivided by
shallower punctate grooves in some specimens; fasciole
narrow, rounded, moderately well delimited from base by
grooves. Aperture narrow, elongate; outer lip thin; anal
sinus marked by shallow V-shaped notch; siphonal canal
moderately long, twisted, with incised siphonal notch.
Columellar callus narrow, indented over medial edge of
base. Columella bearing 4-5 folds, weakening and in-
creasingly oblique abapically. Colour pattern preserved
consisting of narrow orange lines in the grooves on last
whorl.

Discussion — As discussed by Harzhauser & Landau
(2021a, p. 60) Voluta striatula Brocchi, 1814 is a primary
homonym of Voluta striatula Schroter, 1804 (Schréter
1804, p. 37) and a secondary homonym of Mitra stria-
tula Lamarck, 1811 (Lamarck 1811, p. 210). Therefore,
Defrance in Blainville (1825: 494) introduced Mitra al-
ligata as new name. Obviously, Potiez & Michaud (1838,
p. 497) were unaware of Defrance’s name and introduced
Mitra brocchii as new name for the same species. Mitra
striosa, mentioned by Sismonda (1842, p. 41) and Hornes
(1852, p. 103) as replacement names for Voluta striatula
Brocchi, is a nomen nudum and refers to a label name in
the Museo Regionale di Scienze Naturali, Torino writ-
ten by Franco Andrea Bonelli (1784-1830). Therefore, the
valid name for the Pliocene species is Cancilla alligata
(Defrance in Blainville, 1825).

Bellardi (1887a) included this species in a group of spe-
cies about 15-20 mm in height, characterised by their
relatively tall spired and low last whorls, and relatively
strongly twisted columella and constricted base. With-
in this group it is most similar to C. suballigata (Bel-
lardi, 1887), described from the Tortonian of Stazzano
(Italy) but also present in the Middle Miocene Paratethys

(Harzhauser & Landau, 2021a, p. 60), but differs is being
slenderer with a proportionally higher spire.

Cancilla alligata is somewhat variable; some specimens
have a weak rounded shoulder placed high, whilst in oth-
ers the shoulder is obsolete. Spiral sculpture is also highly
variable the cords wide in some specimens, in others sub-
divided by further weaker punctate grooves. All Estepona
specimens have four well-developed columellar folds,
with a subobsolete fifth abapical fold in some specimens.
Cancilla altavillensis Ruggieri, Bruno & Curti, 1959 from
the Upper Pliocene of Altavilla, Italy, originally described
as a subspecies of C. alligata, was said to differ in being
smaller, broader, with a more regularly conical spire, shal-
lower suture, and with fewer spiral cords. That species
was again illustrated in Brunetti & Cresti (2018, fig. 309)
from the Pliocene of Tuscany. Although variable, none of
the Estepona specimens are as broad or have a spire as
regularly conical. We therefore separate Ruggieri et al.’s
taxon at full species rank as did Brunetti & Cresti. We
are uncertain whether the specimen illustrated as C. al-
ligata by Brunetti & Cresti (2018, fig. 311) is that species.
It is larger than any specimen from Estepona at 45 mm in
height and the spire is slenderer.

Distribution — Lower Pliocene: Atlantic, Guadalquivir
Basin, S. Spain (Gonzalez Delgado, 1992; Ruiz Muiioz
et al., 1997; Landau et al., 2011); western Mediterranean,
NE Spain (Martinell, 1979), Roussillon Basin, France
(Fontannes, 1880), Tunisia (Fekih, 1975); central Medi-
terranean, Italy (Bellardi, 1887a; Ruggieri et al., 1959;
Pavia, 1976; Chirli, 1988, 2002). Upper Pliocene: Atlan-
tic, Mondego Basin, Portugal (Silva, 2001); western Med-
iterranean, Estepona Basin (this paper); central Mediter-
ranean, Italy (Bellardi, 1887a; Sacco, 1904; Ruggieri et
al., 1959; Malatesta, 1974; Cavallo & Repetto, 1992).

Cancilla bonellii (Bellardi, 1850)
Plate 2, figs 1-3

*1850  Mitra Bonellii Bellardi, p. 13, pl. 1, fig. 21.
1887a  Mitra Bonellii Bell. — Bellardi, p. 76, pl. 4, fig. 19.
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Plate 2. Cancilla bonellii (Bellardi, 1850); 1. NHMW 2024/0042/0064, height 11.2 mm, width 4.1 mm; 2. NHMW 2024/0042/0065,
height 11.7 mm, width 4.4 mm; 3. NHMW 2024/0042/0066, height 13.8 mm, width 4.7 mm. Velerin conglomerates, Velerin,
Estepona, Lower Piacenzian, Upper Pliocene.

1890  Mitra Bonellii var. angustoacuta Sacco, p. 251
(= var A of Bellardi, 1887a).

1904 Mitra Bonellii var. angustoacuta Sacco, p. 83, pl.
18, fig. 46.

1959  Mitra bonellii Bellardi — Ruggieri et al., p. 87, pl.
18, fig. 110.

1981  Mitra bonellii Bellardi, 1850 — Ferrero Mortara et
al., p. 160, pl. 49, fig. 4.

1997  Mitra (Tiara) bonellii Bellardi, 1850 — Batuk,
p- 28, pl. 11, fig. 9.

2000  Cancilla (Ziba) bonellii (Bellardi, 1887) — Davoli,
p- 192, pl. 3, fig. 8.

2002  Cancilla (Ziba) bonellii (Bellardi, 1850) — Chirli,
p- 47, pl. 23, figs 3-8.

2011  Cancilla bonellii (Bellardi, 1850) — Chirli & Linse,

p- 143, pl. 48, fig. 4.

Episcomitra bonellii (Bellardi, 1850) — Harzhau-

ser & Landau, p. 10.

2021a

Material and dimensions — Maximum height 13.8 mm,
width 4.7 mm. CO: NHMW 2024/0042/0064-0065 (2),
NHMW 2024/0042/0066 (1).

Description — Small sized, solid, slender biconic-fusi-
form shell with relatively short spire; apical angle ini-
tially 52-61°, later 36-39°. Protoconch unknown. Teleo-
conch up to five weakly convex whorls, with periphery at
abapical suture, separated by superficially incised suture.
Sculpture consisting of regular flattened spiral cords sep-
arated by narrow grooves, five on third teleoconch whorl,
increasing to 6-7 on penultimate whorl. Last whorl 66-
72% of total height, slender, subcylindrical, bearing flat-
tened cords along entire surface; fasciole hardly devel-
oped. Aperture narrow, elongate; posterior sinus marked
by narrow V-shaped notch; outer lip thin, smooth within;
siphonal canal very short, open, with shallow siphonal
notch. Columellar callus narrow, poorly delimited, in-
dented over medial edge of base. Columella bearing four
strong oblique folds, weakening abapically.

Discussion — The specimens from Estepona are slightly
smaller than those from Italy (13.7-17.6 mm height; fide

Chirli, 2002), but otherwise agree with Italian specimens.
In his species description Chirli (2002, p. 47) noted that
three columellar folds were well developed with a fourth
abapically hardly visible. However, this is not reflected in
the specimens illustrated in which the fourth fold is clear-
ly developed in all specimens (2002, pl. 23, figs 3, 5-8), as
is the case with the Estepona specimens. For comparison
see Cancilla dignota (Bellardi, 1887) below.

This is one of the few Mitridae in the Estepona assem-
blages with a relatively long geological history, from the
Middle Miocene of the Paratethys, to the Upper Miocene
central Proto-Mediterranean, where it is present until the
end of the Pliocene. Its Paratethyan record is based on a
single report by Batuk (1997) which Harzhauser & Lan-
dau (2021a) were not able to support with further Para-
tethyan occurrences. Nevertheless, Batuk’s record seems
to represent that species and was accepted.

Distribution — Middle Miocene: Paratethys, Poland
(Batuk, 1997). Upper Miocene: central Proto-Mediterra-
nean, Italy (Davoli, 2000). Lower Pliocene: central Medi-
terranean, Italy (Chirli, 2002). Upper Pliocene: western
Mediterranean, Estepona Basin (this paper); central
Mediterranean, Italy (Bellardi, 1850, 1887a; Ruggieri
et al., 1959; Ferrero Mortara et al., 1981). Lower Pleis-
tocene: eastern Mediterranean, Rhodes Island (Chirli &
Linse, 2011).

Cancilla dignota (Bellardi, 1887)
Plate 3, figs 1-4

*1887a  Mitra dignota Bellardi, p. 77, pl. 4, fig. 20.

1890  Mitra dignota var. subasulcata Sacco, p. 251 (= var
A of Bellardi, 1887a).

1890  Mitra dignota var. convexoparva Sacco, p. 251
(= var B of Bellardi, 1887a).

1904  Mitra dignota var. subasulcata Sacco, p. 83.

1904  Mitra dignota var. convexoparva Sacco, p. 83, pl.
18, figs 47, 48.

1981  Mitra dignota Bellardi, 1887 — Ferrero Mortara et
al., p. 160, pl. 49, fig. 2.
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Plate 3. Cancilla dignota (Bellardi, 1887); 1. NHMW 2024/0042/0026, height 18.1 mm, width 5.7 mm; 2. NHMW 2024/0042/0027,
height 17.1 mm, width 5.8 mm; 3. NHMW 2024/0042/0028, height 17.9 mm, width 5.7 mm; 4. NHMW 2024/0042/0029, height
16.1 mm, width 5.2 mm. Velerin conglomerates, Velerin, Estepona, Lower Piacenzian, Upper Pliocene.

2002  Cancilla (Ziba) dignota (Bellardi, 1887) — Chirli,
p. 48, pl. 23, figs 9-12, pl. 24, figs 1-3.

Material and dimensions — Maximum height 23.3 mm,
width 7.1 mm. CO: NHMW 2024/0042/0026-0028 (3),
2024/0042/0021 (10).

Description — Small sized, solid, slender fusiform shell;
apical angle initially approx. 50°, later approx. 35°. Pro-
toconch unknown. Teleoconch up to seven weakly con-
vex whorls, with periphery at abapical suture, separated
by weakly incised suture. Sculpture consisting of regu-
lar flattened spiral cords separated by narrow grooves,
five on fourth teleoconch whorl, increasing to 6-7 on
penultimate whorl. Axial sculpture restricted to strong
collabral growth halts interrupting cords. Last whorl
63-65% of total height, slender, subcylindrical, hardly
constricted at base; 3-6 cords in subsutural area weak-
ening abapically, mid-whorl smooth, base with 4-6
cords, strengthening towards fasciole; fasciole flat-
tened, poorly delimited from base. Aperture narrow,
elongate; posterior sinus marked by shallow V-shaped
notch; outer lip thin; siphonal canal short, open, with
incised siphonal notch. Columellar callus narrow, poor-
ly delimited, indented over medial edge of base. Colu-
mella bearing four strong oblique folds in lower half,
weakening abapically.

Discussion — The Estepona specimens are slightly vari-
able in slenderness and in the strength of the spiral cords
on the last whorl. In all but one of the Estepona speci-
mens the cords are obsolete mid-whorl. The columellar
folds are strongly developed in all specimens. We note
that Chirli (2002, p. 48) counted five folds in his Italian
specimens, whereas almost all the Estepona specimens
have four, and one of the larger ones also has five.

Bellardi (1887a, p. 75) included Mitra dignota Bellardi,
1887 in his ‘37¢ Serie’ which he considered difficult to
phrase in words what these species had in common, but
they all had the whorl surface covered in narrow cords,
the columellar lip depressed, and the columella short, al-
most truncated. Cancilla bonellii (Bellardi, 1850) from

the Upper Pliocene of Italy (syntype illustrated by Fer-
rero Mortara et al., 1981, pl. 49, fig. 2) that also occurs
in the Estepona assemblages, differs in being smaller,
squatter, with a shorter spire, and the spiral cords on the
last whorl are more strongly developed. Cancilla inter-
posita (Bellardi, 1850) (holotype illustrated by Ferrero
Mortara et al., 1981, pl. 49, fig. 3), from the same Upper
Pliocene Italian deposits as C. dignota, differs in having
an unusually short last whorl in relation to the spire. Bel-
lardi (1887a, p. 77) described it as exceedingly rare. The
taxon seems to have been erected based on a single spec-
imen, and we do not exclude this being a specimen of C.
dignota with an abnormally short last whorl. Cancilla zi-
nolensis (Bellardi, 1887) (holotype illustrated by Ferrero
Mortara et al., 1981, pl. 49, fig. 6) is another member of
this group, squatter than C. dignota, with a lower spire,
extremely similar to C. borellii in profile and sculpture.
It was said to differ from that species in being smaller
(13 mm vs. 16 mm height; fide Bellardi, 1887a), the spire
longer and more acute, the suture deeper, and the spi-
ral cords slightly more crowded. We have not seen these
specimens but suspect they may represent a single spe-
cies based on the holotypes illustrated by Ferrero Mor-
tara et al. (1981). The last two species included in ‘37
Serie’ by Bellardi are E. optabilis (Bellardi, 1887) from
the Middle Miocene and C. praecedens (Bellardi, 1887)
from the Upper Miocene. Both differ from C. dignota in
being squatter.

Distribution — Lower Pliocene: central Mediterranean,
Italy (Chirli, 2002). Upper Pliocene: western Mediterra-
nean, Estepona Basin (this paper); central Mediterrane-
an, Italy (Bellardi, 1887a; Sacco, 1904; Ferrero Mortara
et al., 1981).

Cancilla planicostata (Bellardi, 1887)
Plate 4, fig. 1

1880  Mitra (Nebularia) scrobiculata Brocc. — Hoernes
& Auinger, p. 80, pl. 9, fig. 17 [non Cancilla scro-
biculata (Brocchi, 1814)].



1887a  Mitra exarata Bellardi, p. 84, pl. 4, fig. 53 [non A.
Adams, 1853].
*1887b  Mitra planicostata Bellardi, p. 5, pl. 2, fig. 9.
1890  Cancilla planicostata var. bifidocostata Sacco,
p. 252 (= var. A Bellardi, 1887b).
1890  Cancilla planicostata var. lingusticocontorta Sac-
co, p. 252 (= var. B Bellardi, 1887b).
1904 Cancilla planicostata var. bifidocostata Sacc. —
Sacco, p. 84, pl. 18, fig. 54.
1904  Cancilla planicostata var. lingusticocontorta Sacc.
— Sacco, p. 84, pl. 18, fig. 55.
1958  Mitra (Cancilla) scrobiculata var. karamanensis
Eriinal-Erentdz, p. 82, pl. 12, fig. 18.
1960  Mitra (Tiara) grateloupi d’Orbigny, 1852 — Ko-
jumdgieva in Kojumdgieva & Strachimirov, p. 157,
pl. 42, fig. 1 [non d’Orbigny, 1852].
1981 Mitra exarata Bellardi, 1887 — Ferrero Mortara et
al., p. 162, pl. 50, fig. 1.
1981  Mitra planicostata Bellardi, 1887 — Ferrero Mor-
tara et al., p. 162, pl. 50, fig. 2.
1992 Cancilla planicostata Bellardi, 1887 [sic] — Ca-
vallo & Repetto, p. 118, fig. 303.
1998  Mitraria (Tiara) grateloupi d’Orbigny — Schultz,
p. 70, pl. 28, fig. 9 [non d’Orbigny, 1852].
2000  Cancilla planicostata (Bellardi, 1887) — Davoli,
p.- 187, pl. 4, figs 6, 7.
2002  Cancilla planicostata (Bellardi, 1887) — Chirli,
p- 45, pl. 22, figs 10, 11.
2008  Cancilla planicostata (Bellardi, 1887) — Chirli &
Richard, p. 52, pl. 10, fig. 1.
2013 Cancilla planicostata (Bellardi, 1887) — Landau et
al.,p. 211, pl. 33, figs 4-8, pl. 80, fig. 7.
2018  Cancilla planicostata (Bellardi, 1887) — Brunetti
& Cresti, p. 82, fig. 312
Cancilla planicostata (Bellardi, 1887) — Harzhau-
ser & Landau, p. 54, figs 14E-E,, F -F,, G -G, H,
71-1,7-J

7225 2t

2021a

Material and dimensions — Height 39.0 mm, width 10.7
mm. EL: NHMW 2024/0042/0067 (1).

Description — Shell medium sized, slender fusiform
with narrowly incised suture; apical angle initially 40°,
later 32°. Protoconch not preserved. Teleoconch of seven
whorls; spire whorls initially almost straight sided, slight-
ly convex abapically, with periphery at abapical suture.
Surface of first three teleoconch whorls abraded. Fourth
whorl with seven rounded spiral cords with flattened
tops, separated by narrow punctate grooves. Last whorl
elongate, 64% of total height, weakly convex, slowly con-
tracting with shallow concavity at base, bearing twenty
spiral cords crossed by relatively strong crowded axial
growth lines; fasciole moderately developed, weakly
rounded, poorly delimited from base. Aperture moder-
ately narrow; outer lip thin, smooth within; anal sinus
marked by narrow V-shaped notch; siphonal canal long,
moderately narrow, distinctly twisted, with deep siphonal
notch. Columellar callus narrow, thin, sharply delimited.
Columella with three oblique folds placed mid-aperture,
weakening abapically.
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Plate 4. Cancilla planicostata (Bellardi, 1887); 1. NHMW
2024/0042/0067, height 39.0 mm, width 10.7 mm. El Lo-
billo, Estepona, Lower Piacenzian, Upper Pliocene.

Discussion — Cancilla planicostata (Bellardi, 1887) is
represented by a single relatively well preserved speci-
men from the shallower water El Lobillo assemblage.
Size is in the middle of the range given by Harzhauser
& Landau (31.1-45.7 mm; 2021a, p. 54) for Paratethyan
specimens and Landau et al. (30.8-42.4 mm; 2013, pl. 33,
figs 4-8) for Middle Miocene specimens from Turkey.
The protoconch is not preserved in the Estepona material
but is high conical of about three weakly convex whorls
(Harzhauser & Landau, 2021a). The colour pattern of
axial flammules illustrated by Landau et al. (2013, pl. 80,
fig. 7) for Middle Miocene specimens from the Karaman
Basin of Turkey and Harzhauser & Landau (2021a) for
Paratethyan specimens is not preserved in the Estepona
material, nor enhanced under UV light. For full discus-
sion and comparison with congeners, see Landau et al.
(2013, p. 211). In the Estepona assemblages it is most sim-
ilar to C. transiens (Bellardi, 1887), but in that species the
spiral cords are flatter and tend to become subobsolete on
at least the central portion of the last whorl, whereas in
C. planicostata they remain strongly developed along the
entire last whorl.

Distribution — Middle Miocene: Paratethys, Austria
(Schultz, 1998; Harzhauser & Landau, 2021a), Roma-
nia (Hoernes & Auinger, 1880; Harzhauser & Landau,
2021a), Bulgaria (Kojumdgieva in Kojumdgieva & Stra-
chimirov, 1960). Middle Miocene: western Proto-Med-
iterranean, Karaman Basin, Turkey (Eriinal-Erentdz,
1958; Landau et al., 2013); central Proto-Mediterra-
nean, Italy (Bellardi, 1887a). Upper Miocene: central
Proto-Mediterranean, Italy (Davoli, 2000). Lower
Pliocene: central Mediterranean, Italy (Bellardi, 1887b;
Sacco, 1904; Chirli, 2002; Brunetti & Cresti, 2018). Up-
per Pliocene: western Mediterranean, Estepona Basin
(this paper), France (Chirli & Richard, 2008); central
Mediterranean, Italy (Sacco, 1904; Cavallo & Repetto,
1992).
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Cancilla scrobiculata (Brocchi, 1814)
Plate 5, fig. 1

* 1814
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2002

2008

2011

2018

non 1852

non 1852

non 1852

non 1852

Voluta scrobiculata Brocchi, p. 317, pl. 4, fig. 3.
Mitra scrobiculata Broce. — Bellardi, p. 16, pl. 2,
figs 5-9.

Mitra scrobiculata var. massoti Fontannes, p. 84,
pl. 6, fig. 6.

Mitra scrobiculata Brocc. — Bellardi, p. 7, pl. 2,
fig. 19, pl. 5, fig. 11.

Cancilla scrobiculata var. ligusticosulcata Sacco,
p. 253 (= var. A of Bellardi, 1887a).

Cancilla scrobiculata var. laevigatoangusta Sac-
co, p. 253 (= var. B of Bellardi, 1887a).

Cancilla scrobiculata var. ligusticosulcata Sacc. —
Sacco, p. 84, pl. 19, fig. 3.

Cancilla scrobiculata var. laevigatoangusta Sacc.
— Sacco, p. 84.

Mitra scrobiculata Br. — Ravetta, p. 125, pl. 1, figs
1-15.

Mitra (Scrabicula) (Cancilla) scrobiculata (Broc-
chi 1814) — Rossi Ronchetti, p. 246, fig. 131.
Mitra (Scabricula) scrobiculata (Brocchi) — Rug-
gieri et al., p. 81, pl. 18, figs 107, 108.

Mitra (Tiara) scrobiculata (Brocchi) — Pelosio,
p. 147, pl. 42, figs 10-12.

Mitra (Mitra) scrobiculata (Brocchi) — Caprotti &
Vescovi, p. 170, pl. 2, fig. 16.

Mitra (Tiara) scrobiculata (Brocchi, 1814) — Ma-
latesta, p. 363, pl. 29, fig. 7.

Mitra scrobiculata (Brocchi) — Fekih, p. 131, pl. 39,
fig. 3.

Mitra scrobiculata (Brocchi) — Caprotti, p. 11, pl. 16,
fig. 16.

Voluta scrobiculata Brocchi, 1814 — Pinna & Spe-
zia, p. p. 170, pl. 66, fig. 2.

Mitra (Tiara) scrobiculata (Brocchi, 1814) — Mar-
tinell, p. 61, pl. 1, figs 1, 2.

Cancilla scrobiculata scrobiculata (Brocchi, 1814)
— Cernohorsky (partim), p. 33, pl. 25, figs 1-4.
Cancilla scrobiculata (Brocchi, 1814) — Cavallo
& Repetto, p. 121, fig. 304.

Cancilla scrobiculata (Brocchi, 1814) — Chirli,
p- 45, pl. 22, figs 1-4.

Cancilla scrobiculata (Brocchi, 1814) — Chirli &
Richard, p. 52, pl. 10, figs 2, 3.

Cancilla scrobiculata (Brocchi, 1814) — Landau et
al., p. 29, pl. 15, fig. 4.

Cancilla scrobiculata (Brocchi, 1814) — Brunetti
& Cresti, p. 82, fig. 313.

Mitra scrobiculata Brocc. — Hornes (pars), p. 100,
pl. 10, fig. 15 [= Cancilla praescrobiculata (Toldo,
1889)].

Mitra scrobiculata Brocc. — Hornes (pars), p. 100,
pl. 10, fig. 16 [= Cancilla exornata (Bellardi, 1887)].
Mitra scrobiculata Brocc. — Hornes (pars), p. 100,
pl. 10, fig. 17 [= Domiporta turpis Harzhauser &
Landau, 2021a].

Mitra scrobiculata Brocc. — Hornes (pars), p. 100,

?non 1866

non 1880

non 1880

non 1911

non 1954

non 1959

non 1961

non 1966

non 1966

non 1972

non 1973

non 1982

non 1984

non 1985

non 1997

non 2010

non 2014

pl. 10, fig. 18 [= Domiporta austrogallica (Mayer-
Eymar, 1898)].

Mitra scrobiculata Brocc. — Pereira da Costa, p. 68,
pl. 12, fig. 13.

Mitra (Nebularia) scrobiculata Brocc. — Hoernes
& Auinger (pars), p. 80, pl. 9, fig. 17 [= Cancilla
planicostata (Bellardi, 1887)].

Mitra (Nebularia) scrobiculata Brocc. — Hoernes
& Auinger (pars), p. 80, pl. 9, figs 18-19 [= Nebu-
laria soliphila Harzhauser & Landau, 2021a].
Mitra (Cancilla) scrobiculata Brocc. var. — Fried-
berg, p. 16, pl. 1, fig. 9 [= Cancilla praescrobicu-
lata (Toldo, 1889)].

Mitra (Nebularia) scrobiculata Brocc. — Cse-
preghy-Meznerics, p. 46, pl. 5, figs 24, 27-28 [=
Cancilla praescrobiculata (Toldo, 1889)].

Mitra scrobiculata Brocc. — Eremija, pl. 1, fig. 4
[= Cancilla praescrobiculata (Toldo, 1889)].
Mitra scrobiculata Brocc. — Florei, p. 686, pl.
9, fig. 68 [= Cancilla praescrobiculata (Toldo,
1889)].

Mitra (Nebularia) scrobiculata Brocchi, 1814 —
Strausz (pars), p. 365, pl. 26, figs 6, 7 [= Cancilla
praescrobiculata (Toldo, 1889)].

Mitra (Nebularia) scrobiculata Brocchi, 1814 —
Strausz (pars), p. 365, pl. 26, fig. 8 [= Cancilla
exornata (Bellardi, 1887)].

Mitra (Nebularia) scrobiculata Br. — Csepreghy-
Meznerics, p. 30, pl. 14, figs 11, 12 [= Cancilla
praescrobiculata (Toldo, 1889)].

Mitra (Tiara) scrobiculata Brocchi — Bohn-Havas,
p- 1059, pl. 6, fig. 6, pl.10, fig. 2 [= Cancilla prae-
scrobiculata (Toldo, 1889)].

Mitra (Nebularia) scrobiculata (Brocchi, 1814) —
Svagrovsky, p. 397, pl. 4, fig. 2 [= Cancilla prae-
scrobiculata (Toldo, 1889)].

Mitra (Cancilla) scrobiculata (Brocchi, 1814) —
Ruggieri & Davoli, p. 62, pl. 3, fig. 1 [= Cancilla
praescrobiculata (Toldo, 1889)].

Mitra (Tiara) scrobiculata (Brocchi, 1814) —
Atanackovié, p. 162, pl. 36, figs 11, 12 [= Cancilla
praescrobiculata (Toldo, 1889)].

Mitra (Tiara) scrobiculata (Brocchi, 1814) —
Batuk, p. 28, pl. 7, fig. 9 [?= Cancilla praescro-
biculata (Toldo, 1889)].

Mitra (Tiara) scrobiculata (Brocchi, 1814) — Caze
et al., p. 33, fig. 5C1-C2 [= Domiporta amoena
Harzhauser & Landau, 2021a].

Mitra (Tiara) scrobiculata (Brocchi, 1814) — Popa
etal., p. 15, pl4, fig. 7 [= Cancilla praescrobicu-
lata (Toldo, 1889)].

Material and dimensions — Height 60.0 mm, width 13.4
mm (incomplete; restored height ~ 70 mm). CO: NHMW
2024/0042/0068 (1).

Description — Shell large, slender fusiform with moder-
ately incised suture; apical angle initially 36°, later 26°.
Protoconch and surface of earliest teleoconch whorls
not preserved. Teleoconch of eight whorls, surface of



Plate 5. Cancilla scrobiculata (Brocchi, 1814); 1. NHMW
2024/0042/0068, height 60.0 mm, width 13.4 mm, 1c, detail
of sculpture mid-whorls. Velerin conglomerates, Velerin,
Estepona, Lower Piacenzian, Upper Pliocene.

only last five whorls preserved. Spire whorls very weak-
ly convex with periphery at abapical suture. Sculpture
of eight regular flattened spiral cords, initially separat-
ed by fine grooves, abapically spiral interspaces widen
slightly with close set lamellar growth lines in spiral
interspaces. Last whorl slender, subcylindrical, weak-
ly constricting at base; sculpture of fine spiral cords,
well developed in subsutural area, base and fasciole,
obsolete mid-whorl, interspaces again narrowed to fine
grooves, axial growth lines not evident in interspaces;
fasciole poorly developed. Aperture elongate; outer lip
incomplete; anal sinus and siphonal canal incomplete.
Columella bearing four oblique folds weakening abapi-
cally. Columellar callus thickened abapically, very nar-
row bordering fasciole, thinning and indistinct abapi-
cally.

Discussion — Cancilla scrobiculata (Brocchi, 1814) is
the largest of the Pliocene Mediterranean Cancilla spe-
cies. Sculpture, slenderness, apical angle and the number
of columellar folds is variable, which was extensively
discussed by Ravetta (1933) and Pelosio (1967). Unfor-
tunately, the species is extremely uncommon in the Es-
tepona assemblages, and the only specimen at hand is
incomplete, which does not allow us to add much useful
information to the discussions put forward by those au-
thors, except to say that the Estepona specimen has the
spiral sculpture obsolete mid-whorl on the last whorl,
similar to one of the specimens illustrated by Pelosio
(1967, pl. 42, fig. 11) and Chirli (2002, pl. 22, figs 1, 2).
In the distribution we have not included the Upper Mi-
ocene record of Pereira da Costa (1866) which is based
on a small shell and is unlikely to be conspecific.

Cancilla praescrobiculata (Toldo, 1889), widespread in
the Middle and Upper Miocene Paratethys and Proto-
Mediterranean Sea, is considered the Miocene ancestor
of the Pliocene C. scrobiculata by Toldo (1889), Davoli
(2000) and Landau et al. (2013). In summary, C. prae-
scrobiculata differs from C. scrobiculata in having the
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intermediate whorls with 5-6 irregular spiral cords,
separated by interspaces which are widest adapically,
narrowing abapically, whereas in the Pliocene shells the
cords are more regularly spaced, separated by narrow
grooves of equal width (Pl. 5, fig. 1¢), in C. scrobiculata
the spiral sculpture becomes attenuated on the last adult
whorl, whereas it is consistently stronger in the Miocene
form, in C. praescrobiculata the adapical four colume-
llar folds are strong and unequally developed, with a
weaker fifth fold abapically, whereas in C. scrobiculata
only the adapical two folds are strongly developed, and
lastly the siphonal fasciole is twisted to the left in the
Miocene form but not in the Pliocene one. For further
discussion on differences between the species see Landau
et al. (2013, p. 212).

Distribution — Lower Pliocene: Atlantic, Guadalquivir
Basin, SW Spain (Landau et al., 2011); western Medi-
terranean, NE Spain (Martinell, 1979), Roussillon Basin,
France (Fontannes, 1880), Tunisia (Fekih, 1975); central
Mediterranean, Italy (Bellardi, 1887b; Sacco, 1904; Pelo-
sio, 1967; Chirli, 2002; Brunetti & Cresti, 2018). Upper
Pliocene: western Mediterranean, Estepona Basin (this
paper), France (Chirli & Richard, 2008); central Medi-
terranean, Italy (Ruggieri et al., 1959; Malatesta, 1974;
Caprotti & Vescovi, 1973; Caprotti, 1976; Cavallo &
Repetto, 1992).

Cancilla aff. sismondai (Michelotti, 1847)
Plate 6, fig. 1

aff. ¥1847  Mitra Sismondai Michelotti, p. 317.

aff. 1967  Mitra (Tiara) sismondae Michelotti — Pelosio,
p. 148, pl. 43, figs la,b, 2, 13.

aff. 1968  Mitra (Tiara) sismondae Michelotti, 1847 — Rob-
ba, p. 562, pl. 43, fig. 2.

aff. 1992 Cancilla sismondai Michelotti, 1847 [sic] — Ca-
vallo & Repetto, p. 120, fig. 305.

aff. 2000  Cancilla sismondai (Michelotti, 1847) — Davoli,

p. 190, pl. 6, figs 19-22.

Material and dimensions — Height 34.6 mm, width 13.0 mm
(incomplete; restored height ~ 45 mm). CO: NHMW 2024/
0042/0057 (1).

Description — Shell moderately large, moderately slen-
der fusiform with narrowly incised suture. Protoconch
and earliest teleoconch whorls not preserved. Fragment
with four teleoconch whorls, surface of only last two
whorls preserved. Spire whorls very weakly convex with
periphery at abapical suture. Sculpture of fine regular
spiral cords and close set lamellar growth lines most
visible in spiral interspaces, giving surface finely can-
cellate appearance. Last whorl subcylindrical, regularly
constricting at base; sculpture of fine spiral cords and
lamellar growth lines covering entire surface; fasciole
poorly developed. Aperture elongate; outer lip incom-
plete, smooth within; anal sinus hardly developed, siph-
onal canal incomplete. Columella bearing four oblique
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Plate 6. Cancilla aff. sismondai (Michelotti, 1847); 1. NHMW
2024/0042/0057, height 34.6 mm, width 13.0 mm. Velerin
conglomerates, Velerin, Estepona, Lower Piacenzian, Up-
per Pliocene.

folds weakening abapically. Columellar callus slightly
thickened abapically, thinning abapically, indented in
parietal area.

Discussion — Unfortunately, this species is represented
in the Estepona assemblages by a single incomplete
specimen, missing the apex and early teleoconch whorls,
outer lip and end of the siphonal canal. Nevertheless, it
differs from all other Estepona mitrids in its sculpture
composed of fine regular cords and close-set, lamellar
growth lines that give the surface a finely cancellate ap-
pearance. It belongs to the Cancilla sismondai (Miche-
lotti, 1847) species group that has been reported from
the Middle Miocene Paratethys and the Upper Miocene
to Lower Pliocene Mediterranean. However, Harzhauser
& Landau (2021a, p. 60) suggested that Mediterranean
Pliocene records did not represent that species and dif-
fered in their larger, more elongate shell and a more deli-
cate and uniform spiral sculpture. The Estepona speci-
men is about the same size as specimens of C. sismondai
from the Miocene but does indeed have very regular
spiral sculpture. The main difference between the Es-
tepona specimen and Miocene specimens illustrated by
authors as C. sismondai is that the two whorls preserved
are subcylindrical, forming a telescopic spire, more
similar to the Italian Pliocene specimens illustrated
by Pelosio (1967, pl. 43, figs la,b, 2, 13), but with even
more gradate whorls. Paratethyan Miocene specimens
illustrated by Harzhauser & Landau (2021a) as C. sis-
mondai are not conspecific; they have far less cylindrical
whorls. The species was originally described from the
Upper Miocene of Italy. Unfortunately, the type mate-
rial was destroyed during World War II (Manni, 2005).
Pelosio (1967) considered Mitra altilis (Bellardi, 1887)
described from the Lower Pliocene of Italy (for holotype
see Ferrero Mortara ef al., 1981, pl. 43, fig. 7) a form of
M. sismondae, but that species is even more unlike the
Estepona specimen in having an inflated last whorl and
is unlikely to be a form of C. sismondae. The specimen
illustrated as Cancilla sismondae by Cavallo & Repetto

(1992, fig. 305) is similar in sculpture to the Estepona
specimen, but again has more regularly convex whorls,
especially the last whorl is not subcylindrical. The Este-
pona species probably represents yet another species in
the C. sismondae group, but with the single incomplete
specimen available we hesitate to erect a new taxon.
For full chresonymy of C. sismondai, see Harzhauser &
Landau (2021a, p. 59).

Distribution — Upper Pliocene: western Mediterranean,

Estepona Basin (this paper).

Cancilla laevigatobrevis (Sacco, 1904)
Plate 7, figs 1-4

1887b  Mitra transiens var. A Bellardi, p. 6 [not pl. 2,
fig. 10 = Cancilla transiens (Bellardi, 1887)].
1887b  Mitra fusulus Cocc. — Bellardi, p. 16, pl. 4, fig. 55

(non Cocconi, 1873).

Mitra transiens var. laevigatobrevis Sacco, p. 253

(= var. A Bellardi, 1887b).

1904  Mitra (Cancilla) transiens var. laevigatobrevis
Sacc. — Sacco, p. 84, pl. 19, fig. 1.

1974  Mitra (Tiara) fusulus Cocconi, 1873 — Malatesta,
p. 361, pl. 29, fig. 12.

1974  Mitra (Tiara) transiens Bellardi, 1887 — Malate-
sta, p. 364, pl. 29, fig. 11 [non Cancilla transiens
(Bellardi, 1887)].

1992 Ziba fusulus (Cocconi, 1873) — Cavallo & Repet-
to, p. 118, fig. 301)

2002  Cancilla fusulus (Cocconi, 1873) — Chirli, p. 44,
pl. 22, figs 5-9.

2002 Cancilla transiens (Bellardi, 1887) — Chirli, p. 47,
pl. 23, figs 1, 2 [non Cancilla transiens (Bellardi,
1887)].

2010  Mitra fusulus Cocconi, 1873 — Sosso & Dell’An-
gelo, p. 42, 59 unnumbered fig. top row right.

*1890

Material and dimensions — Maximum height 53.5 mm,
width 14.4 mm. CO: NHMW 2024/0042/0030-0033 (4),
2024/0042/0085 (8).

Description — Shell moderately large, slender fusiform
with narrowly incised suture; apical angle initially ap-
prox. 39°, later 27°. Protoconch not preserved. Teleo-
conch of up to nine tall, weakly convex whorls, with
periphery at abapical suture, bearing six spiral cords
separated by narrow punctate grooves. First 2-3 whorls
lower, slightly more convex, whorls increasing in height
from fourth whorl. Suture weakly impressed. Abapically
cords broaden, flatten and weaken, especially on abapical
half of later spire whorls. Last whorl elongate, approx.
63% of total height, slightly flattened in subsutural area,
weakly and broadly convex mid-whorl, slowly contract-
ing with shallow concavity at base; 1-3 very weak broad,
flattened spirals separated by shallow grooves persisting
in subsutural area and up to ten equally weak cords over
fasciole; mid-whorl and base smooth; fasciole weakly
rounded, poorly delimited from base. Aperture moder-



Cainozoic Research, 24(2), pp. 189-230, December 2024 199

Plate 7. Cancilla laevigatobrevis (Sacco, 1904); 1. NHMW 2024/0042/0030, height 47.6 mm, width 13.1 mm; 2. NHMW
2024/0042/0031, height 42.3 mm, width 11.4 mm; 3. NHMW 2024/0042/0032, height 43.6 mm, width 12.5 mm; 4. NHMW
2024/0042/0033, height 40.7 mm, width 11.2 mm. Velerin conglomerates, Velerin, Estepona, Lower Piacenzian, Upper Pliocene.

ately narrow. Outer lip thin, almost straight, edge nar-
rowly everted. Columellar callus narrow, thin, sharply
delimited, bearing four oblique folds, weakening abapi-
cally, fourth fold subobsolete. Siphonal canal moderately
long, moderately wide, weakly twisted, with deep sipho-
nal notch.

Discussion — Bellardi (1887b) grouped a series of ‘Mitra’
species characterised by their tall, slender shells, axial
and spiral sculpture and four columellar folds in which
the early whorls including the nucleus were very small
and pointed and the whorls increased in height from
the fourth or fifth whorl (1887b, p. 3, ‘43 Serie’). Three
Italian Pliocene species were included in this group; M.
colligens Bellardi, 1887, M. planicostata Bellardi, 1887,
and M. transiens Bellardi, 1877. Unfortunately, the pro-
toconch is missing and the earliest teleoconch whorl is
abraded in the Estepona material, but the earliest teleo-
conch whorls show a progressive increase in whorl height
over the first 3-4 whorls preserved.

This group was placed in the genus Cancilla Swain-
son, 1840 by Harzhauser & Landau (2021a) based on
their slender elongate shell, high aperture, long sipho-
nal canal, hardly constricted base, spiral sculpture that
covers most of the surface, and by the absence of axial
sculpture or at most restricted to the earliest teleoconch
whorls.

The Estepona specimens are conspecific with what au-
thors have called Mitra fusulus Cocconi, 1873. In our
opinion, these specimens probably do not represent Coc-
coni’s species that is based on an incomplete or juvenile
specimen with a lower spire (Cocconi, 1873, pl. 11, figs
17, 18). Bellardi (1887b, pl. 4, fig. 55) discussed the dif-
ficulty in interpreting Cocconi’s species and figured a
shell as M. fusulus that is, in our opinion, conspecific
with the Estepona specimens. Bellardi (1887b) described
Mitra transiens from the Upper Pliocene of Italy that dif-
fers from the Estepona specimens in having spiral sculp-
ture along the entire last whorl (for syntype see Ferrero
Mortara et al., pl. 50, fig. 12). In his discussion he de-
scribed a variety with part of the last whorl smooth, later

formally named var. laevigatobrevis by Sacco (1890)
and illustrated by that author (1904). This seems to be
the form found in Estepona. The specimen illustrated
as Ziba fusulus by Cavallo & Repetto (1992, fig. 301) is
identical to the Estepona specimens. Sculpture is some-
what variable, in most specimens from Estepona a few
weak cords persist in the subsutural area and base of the
last whorl smooth (PI. 7, figs 1, 3), although occasional
specimens are completely smooth (PL. 7, fig. 4), whilst at
the opposite extreme, some specimens have cords per-
sisting along almost the entire last whorl (PL. 7, fig. 2),
but never along the entire last whorl as in C. transiens.
The specimen illustrated by Brunetti & Cresti (2018, fig.
314) as Ziba fusulus is not conspecific with the Estepona
species.

Therefore, in summary, we consider Mitra fusulus Coc-
coni, 1873 a species inquirenda, most records in the lit-
erature referring to that species can be ascribed to Can-
cilla laevigatobrevis (Sacco, 1904), a species similar
to C. transiens (Bellardi, 1887), but differing in having
spiral sculpture that does not cover the entire last whorl.
It is possible that they represent extreme sculptural mor-
photypes of a single species, but based on the Estepona
material, we prefer to keep them separate.

Cancilla colligens is immediately separated from C. /ae-
vigatobrevis by its larger size (up to 78 mm; fide Bel-
lardi, 1887b, p. 5) and finely cancellate sculpture (see
Ferrero Mortara et al., 1981, pl. 50, fig. 10 for syntype).
Cancilla planicostata differs in having more numerous
spiral cords that do not weaken on later whorls; the entire
last whorl spirally sculptured (see Ferrero Mortara et al.,
1981, pl. 50, fig. 2 for syntype).

Distribution — Lower Pliocene: central Mediterranean,
Italy (Bellardi, 1887b; Sacco, 1904; Chirli, 2002). Upper
Pliocene: western Mediterranean, Estepona Basin (this
paper); central Mediterranean, Italy (Cavallo & Repetto,
1992; Malatesta, 1974; Sosso & Dell’Angelo, 2010).
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Subfamily Mitrinae Swainson, 1831
Genus Episcomitra Monterosato, 1917

Type species (by monotypy) — Mitra zonata Marryat,
1818, present-day, Mediterranean.

1917  Episcomitra Monterosato, p. 26.

Note — For generic discussion see Landau et al. (2013,
p. 209) and Harzhauser & Landau (2021a, p. 8).

Episcomitra addita (Bellardi, 1887)
Plate 8, fig. 1

*1887a  Mitra addita Bellardi, p. 28, pl. 1, fig. 25.
1975  Mitra addita Bellardi — Fekih, p. 132, pl. 39,
fig. 10.
1981  Mitra addita Bellardi, 1887 — Ferrero Mortara et
al., p. 150, pl. 42, fig. 10.
2002  Mitra addita Bellardi, 1887 — Chirli, p. 29, pl. 15,
figs 1-6.

Material and dimensions — Height 56.5 mm, width 20.3 mm.
CO: NHMW 2024/0042/0054 (1).

Description — Shell large, solid, moderately broad fusi-
form, with moderate height spire; apical angle initially
48°, later 38°. Protoconch unknown. Teleoconch of six
relatively low, very weakly convex whorls, with periph-
ery at abapical suture; suture moderately shallow, nar-
rowly impressed. Spire whorls smooth. Last whorl 69%
of total height, barrel-shaped, weakly convex with maxi-
mum width just above mid-whorl, regularly attenuated
below, hardly constricted at base, base smooth; fasciole
very strongly developed, raised and flattened, sharply
delimited from base, bordering well developed pseu-
doumbilical chink. Aperture long, moderately narrow
elongate; outer lip thin, smooth within; anal sinus very
narrow V-shaped notch; siphonal canal moderately short
(incomplete). Columellar callus moderately thickened

Plate 8. Episcomitra addita (Bellardi, 1887); 1. NHMW 2024/
0042/0054, height 56.5 mm, width 20.3 mm. Velerin con-
glomerates, Velerin, Estepona, Lower Piacenzian, Upper
Pliocene.

in lower half, bordering narrow pseudoumbilical chink,
sharply delimited, thinning in parietal area. Columella
bearing five oblique folds, weakening abapically, fifth
subobsolete.

Discussion — Bellardi (1887a, p. 27) placed Mitra addita
in his ‘/3* Serie’ characterised by having a relatively tall,
subcylindrical last whorl, more than half the total height,
smooth surface, and 4-6 columellar folds. The holotype was
figured by Ferrero Mortara et al. (1981, pl. 42, fig. 10). With-
in this group he placed seven species from the Pliocene
of Italy. Of these, only three are large shelled like Epis-
comitra addita. Episcomitra subemarginata (Bellardi,
1887) (for syntype see Ferrero Mortara et al., 1981, pl.
43, fig. 3) is slenderer, with a taller spire and a narrower
apical angle, the whorls are more convex, the outer lip
is more produced adapically (damaged in the Estepona
specimen), the columellar folds are weaker, and the colu-
mella is less strongly twisted at the siphonal canal, the
fasciole weaker not forming a pseudoumbilical chink.
Episcomitra inedita (Bellardi, 1887) (for syntype see Fer-
rero Mortara et al., 1981, pl. 43, fig. 1) is taller spired, the
last whorl is less cylindrical, the outer lip is thinner, the
fasciole weaker bearing weak spiral grooves.

In Estepona this species is represented by a single speci-
men missing the adapical tip of the outer lip. Neverthe-
less, it is similar to specimens illustrated by Chirli (2002,
pl. 15, figs 1-6) from the Lower Pliocene of Tuscany
(Italy), especially in being relatively thick shelled, hav-
ing a subcylindrical last whorl, and developing a strong
siphonal fasciole.

Distribution — Lower Pliocene: central Mediterranean, It-
aly (Chirli, 2002); western Mediterranean, Tunisia (Fekih,
1975). Upper Pliocene: western Mediterranean, Estepona
Basin (this paper); central Mediterranean, Italy (Bellardi,
1887a; Ferrero Mortara et al., 1981).

Episcomitra astensis (Bellardi, 1850)
Plate 9, figs 1-3

*1850  Mitra astensis Bellardi, p. 8, pl. 1, figs 11, ?12.
1887a  Mitra astensis Bell. — Bellardi, p. 21, pl. 1, fig. 18.
1890  Mitra astensis var. apertoventrosa Sacco, p. 247
(= var. A Bellardi, 1887a).

1890  Mitra astensis var. acutolonga Sacco, p. 247 (=
var. B Bellardi, 1887a).

1904  Mitra (Cancilla) astensis var. apertoventrosa Sac-
co, p. 81, pl. 18, figs 12, 13.

1904  Mitra (Cancilla) astensis var. acutolonga Sacco,
p- 81, pl. 18, fig. 14.

1911  Mitra astensis Bell. — Cerulli-Irelli, p. 234 [284],
pl. 21 [38], figs 15, 16.

1960  Mitra (Mitra) astensis Bellardi, 1850 — Malatesta,
p- 175, pl. 9, fig. 2.

1974  Mitra (Mitra) astensis Bellardi, 1850 — Malatesta,
p- 353, pl. 29, fig. 15, ?17.

1975  Mitra astensis Bellardi — Fekih, p. 132, pl. 39,
fig. 5.



1981 Mitra astensis Bellardi, 1850 — Ferrero Mortara et
al., p. 148, pl. 42, fig. 4.

Material and dimensions — Maximum height 54.7 mm,
width 19.8 mm. CO: NHMW 2024/0042/0052-0053 (2),
2024/0042/0086 (1), 2024/0042/0087 (1).

Description — Shell moderately large to large, solid,
moderately broad fusiform, with moderate height spire;
apical angle initially approx. 39°, later 36°. Protoconch
unknown. Teleoconch of up to seven relatively low, very
weakly convex whorls, with periphery at abapical su-
ture; suture moderately shallow, narrowly impressed.
Spire whorls smooth. Last whorl 64-68% of total height,
weakly convex with maximum width mid-whorl, regu-
larly attenuated below, hardly constricted at base, base
smooth or with very weak spirals; fasciole well devel-
oped, delimited from base by ridge. Aperture long, mod-
erately narrow elongate; outer lip thin, smooth within;
anal sinus very narrow V-shaped notch; siphonal canal
moderately short, wide, slightly twisted with deep si-
phonal notch. Columellar callus moderately thickened
in lower half, bordering narrow pseudoumbilical chink,
sharply delimited, thinning in parietal area. Columella
bearing five oblique folds, weakening abapically, fifth
subobsolete.

Discussion — Bellardi (1887a, p. 20) included only Epis-
comitra astensis (Bellardi, 1850) in his ‘//* Serie’, which
he characterised as including larger shells than his ‘70¢
Serie’, with a relatively low last whorl, the relatively wide
apical angle of the later teleoconch whorls, and the rela-
tively short almost truncated columella, convex whorls
and the absence of sculpture on the spire whorls. It is su-
perficially similar to some of the species placed by Bel-
lardi in ‘8¢ Serie’, like E. atava (Bellardi, 1887), but all
members of that group have spiral grooves on the early
teleoconch whorls.

Distribution — Lower Pliocene: western Mediterranean,
Tunisia (Fekih, 1975). Upper Pliocene: western Medi-
terranean, Estepona Basin (this paper); central Mediter-
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ranean, Italy (Bellardi, 1887a; Malatesta, 1974). Lower
Pleistocene: central Mediterranean, Italy (Cerulli-Irelli,
1911; Malatesta, 1960).

Episcomitra atava (Bellardi, 1887)
Plate 10, figs 1-3

*1887a  Mitra atava Bellardi, p. 15, pl. 1, fig. 12.
1911  Mitra atava Bell. — Cerulli-Irelli, p. 234 [284],
pl. 21 [38], fig. 18.
1974  Mitra (Mitra) atava Bellardi, 1887 — Malatesta,
p- 354, pl. 29, fig. 5.
1981  Mitra atava Bellardi, 1887 — Ferrero Mortara et
al.,p. 147, pl. 41, fig. 3.
2002  Mitra atava Bellardi, 1887 — Chirli (partim?),
p. 32, pl. 16, figs 9, 10 (?8).

Material and dimensions — Maximum height 58.8 mm,
width 19.1 mm. CO: NHMW 2024/0042/0088-0090 (3),
NHMW 2024/0042/0091 (2).

Description — Shell moderately large, solid, moderately
broad fusiform, with relatively high spire; apical angle
32-36°. Protoconch unknown. Teleoconch of up to seven
relatively tall, very weakly convex whorls, with periphery
at abapical suture; suture shallow, narrowly impressed.
Sculpture on early whorls of very fine, narrow, shallow
grooves that fade on later whorls. Last whorl approx.
64% of total height, weakly convex with maximum width
mid-whorl, regularly attenuated below, not constricted at
base, base bearing numerous very weak, narrow spiral
cords; fasciole poorly developed, weakly delimited from
base. Aperture long, moderately narrow elongate; outer
lip thin, smooth within; anal sinus very narrow V-shaped
notch; siphonal canal moderately short, wide, not twisted
with deep siphonal notch. Columellar callus moderately
thickened in lower half, weakly expanded over basal arca
closing pseudumbilicus or leaving narrow chink, sharply
delimited, thinning in parietal area to a thin callus wash
in most specimen. Columella bearing five oblique folds,
weakening abapically, fifth subobsolete.

Plate 9. Episcomitra astensis (Bellardi, 1850); 1. NHMW 2024/0042/0054, height 54.7 mm, width 19.8 mm; 2. NHMW 2024/
0042/0053, height 53.1 mm, width 18.7 mm; 3. NHMW 2024/0042/0052, height 49.9 mm, width 17.6 mm. Velerin conglomer-

ates, Velerin, Estepona, Lower Piacenzian, Upper Pliocene.
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Plate 10. Episcomitra atava (Bellardi, 1887); 1. NHMW 2024/0042/0088, height 58.3 mm, width 18.4 mm; 2. NHMW 2024/0042/0089,
height 57.4 mm, width 20.2 mm; 3. NHMW 2024/0042/0090, height 50.6 mm, width 16.6 mm. Velerin conglomerates, Velerin,
Estepona, Lower Piacenzian, Upper Pliocene.

Discussion — Bellardi (1887a) placed this species in his
‘8¢ Serie’ together with other Pliocene species E. turri-
cula (De Cristofori & Jan, 1832), E. pliocenica (Bellardi,
1887), and E. tracta (Bellardi, 1887). Based on mate-
rial from Tuscany identified by Chirli (2002, p. 32), he
suggested that E. atava might be a form of E. turricula.
However, if our interpretation of Bellardi’s species is cor-
rect, and based on the Estepona material, the two species
are different. As noted by Bellardi (1887, p. 15) E. atava
is slenderer, with a taller, more pointed spire, the spire
whorls are flattened and not weakly shouldered as in E.
turricula, the last whorl is about half the total height, and
the aperture is narrower. Bellardi also noted that there
were fewer spiral grooves on the early whorls. This is
not the case in the Estepona specimens that have more
numerous grooves, but they are weaker, and they disap-
pear earlier in ontogeny than in E. turricula. Episcomitra
pliocenica and E. tracta are much larger species.

Distribution — Lower Pliocene: central Mediterranean,
Italy (Bellardi, 1887a; Chirli, 2002). Upper Pliocene:
western Mediterranean, Estepona Basin (this paper); cen-
tral Mediterranean, Italy (Malatesta, 1974). Lower Pleis-
tocene: central Mediterranean, Italy (Cerulli-Irelli, 1911)

Episcomitra gonnieae nov. sp.
Plate 11, fig. 1

ZooBank registration — urn:lsid:zoobank.org:act: CAF20282-
06BA-44DC-816A-422E69A72D17

Type material — Holotype NHMW 2023/0323/0102,
height 13.9 mm, width 6.1 mm.

Other material — Known from holotype only.
Type locality — El Lobillo, Estepona, Spain.

Type stratum —unnamed beds of Lower Piacenzian, Up-
per Pliocene.

Etymology — Name after Gonnie Mulder, sister of Henk
Mulder who has so kindly made his collection available
to us throughout this series and donated specimens gen-
erously. Episcomitra, gender feminine.

Diagnosis — Episcomitra species of small size, with squat,
ovate profile, low cyrtoconoid spire, teleoconch of four
smooth whorls, spire whorls convex, last whorl barrel-
shaped, weak spirals over fasciole, four columellar folds.

Description — Shell small, subcylindrical-fusiform, with
low cyrtoconoid spire and barrel-shaped last whorl; api-
cal angle initially 78° later 45°. Protoconch unknown.
Teleoconch of four whorls separated by moderately deeply
impressed suture. Spire whorls smooth, low, convex, with
periphery at abapical suture. Last whorl subcylindrical,
75% of total height, weakly constricted at base; base bear-
ing three weak cords; fasciole broad, flattened, moderately
developed and delimited from base. Aperture moderately
broad elongate; outer lip incomplete, smooth within; anal
sinus hardly developed; siphonal canal very short, notched
at tip. Columellar callus narrow, sharply delimited, contin-
uous with thinner parietal callus. Columella bearing four
prominent oblique folds, weakening abapically.

Plate 11. Episcomitra gonnieae nov. sp.; 1. Holotype NHMW
2024/0042/0102, height 13.9 mm, width 6.1 mm. El Lobillo,
Estepona, Lower Piacenzian, Upper Pliocene.



Discussion — Unfortunately, this species is represented
by a single somewhat abraded specimen, but its charac-
ters are quite distinctive and unlike any other known Eu-
ropean Neogene mitrid. Despite its small size, it seems to
be fully adult. In profile it is most like Episcomitra doli-
olum (Bellardi, 1887) from the Upper Miocene Tortonian
of Stazzano (Italy) (for syntype see Ferrero Mortara et
al., pl. 41, fig. 8). However, at 31 mm height, that species
is more than double the size and the apical angle is some-
what narrower than in the Estepona species. The fasciole
is also more developed forming a small pseudoumbilical
chink in E. doliolum, absent in the Estepona species. Epis-
comitra indicata (Bellardi, 1887), also from the Stazzano
assemblage, is more similar in size (19 mm height), is also
low spired and has a subcylindrical last whorl but dif-
fers in having the spire whorls more gradate and the last
whorl is evenly subcylindrical mid-whorl and not weakly
convex as in the Estepona species. The Mediterranean
Pliocene Episcomitra obesa (Foresti, 1868) that also oc-
curs in the Estepona assemblage is also a low-spired spe-
cies, but broader, with a more inflated last whorl.

Distribution — Upper Pliocene: western Mediterranean,

Estepona Basin (this paper).

Episcomitra obesa (Foresti, 1868)
Plate 12, fig. 1

*1868  Mitra obesa Foresti, p. 42.
1999  Mitra obesa Foresti, 1868 — Forli et al., p. 119,
pl. 4, figs 6, 7.
2002  Mitra obesa Foresti, 1868 — Chirli, p. 36, pl. 18,
figs 4, 5.

Material and dimensions — Height 20.3 mm, width 9.9 mm.
CO: NHMW 2024/0042/0039 (1).

Description — Shell medium sized, ovate-fusiform, with
low cyrtoconoid spire and inflated last whorl; apical an-
gle initially 71°, later 66°. Protoconch unknown. Teleo-
conch of five whorls separated by shallowly impressed
suture. Spire whorls low, convex, with periphery at abapi-
cal suture, bearing fine indistinct spiral cords separated
by shallow grooves, (first whorl surface abraded) six on
second whorl, 12 on third, weakening further abapically.
Last whorl globose, 76% of total height, broadly convex,
weakly constricted at base, slightly stronger spiral cords
over base; fasciole narrow, rounded, poorly developed.
Aperture short, moderately broad elongate; outer lip in-
complete, smooth within; anal sinus hardly developed;
siphonal canal short (tip incomplete). Columellar callus
narrow, sharply delimited, continuous with thinner in-
dented parietal callus. Columella bearing three promi-
nent oblique folds mid-aperture, weakening abapically.

Discussion — This species has seldom been illustrated or
discussed. It was not included in the classic monographs
of the family by Bellardi (1887a, b, 1888) nor Sacco
(1904). The first illustration is that of Forli et al. (1999,
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Plate 12. Episcomitra obesa (Foresti, 1868); 1. NHMW 2024/
0042/0039, height 20.3 mm, width 9.9 mm. Velerin con-
glomerates, Velerin, Estepona, Lower Piacenzian, Upper
Pliocene.

pl. 4, figs 6, 7) recorded from the Lower Pliocene of Tus-
cany (Italy). The Italian specimen illustrated compares
closely to the single specimen from Estepona in size and
profile, and although their description states the surface
is “liscia [smooth]” (1999, p. 119) fine spiral sculpture
can be seen in their photographs similar to that seen in
the Estepona specimen. The authors describe four colu-
mellar folds, although only three can be clearly seen. The
only other record is that of Chirli (2002, pl. 18, figs 4, 5).
It is based on the same specimen, as a hole on the dor-
sal side of the penultimate whorl matches exactly. Chirli
does describe the fine spiral sculpture. Again, although
he describes four columellar folds, only three are evident.
It is not uncommon in this family for the abapical fold
to be obsolete or almost so. We consider them conspe-
cific. Episcomitra obesa (Foresti, 1868) seems to be an ex-
tremely uncommon species both in Italy and Estepona and
all specimens illustrated are incomplete. Forli ez al. (1999)
associated it with clayey deposits. The single specimen
from Estepona comes from the storm deposits of Velerin
conglomerates. No ecological implications can be made.

Distribution — Lower Pliocene: central Mediterranean,
Italy (Foresti, 1868; Forli et al., 1999; Chirli, 2002). Up-
per Pliocene: western Mediterranean, Estepona Basin
(this paper).

Episcomitra pliocenica (Bellardi, 1887)
Plate 13, figs 1-3

*1887a  Mitra pliocenica Bellardi, p. 17, pl. 2, fig. 17.
1981  Mitra pliocenica Bellardi, 1887 — Ferrero Mortara
etal.,p. 148, pl. 41, fig. 7.
non 2002 Mitra pliocenica Bellardi, 1887 — Chirli, p. 37, pl.
18, figs 6-10.

Material and dimensions — Maximum height 88.9 mm (in-
complete, reconstructed height ~ 96 mm), width 27.9 mm.
CO: NHMW 2024/0042/0046-0048 (3).



204 Landau & Harzhauser. The Pliocene Gastropoda of Estepona, southern Spain. Part 25: Mitroidea and Turbinelloidea

Plate 13. Episcomitra pliocenica (Bellardi, 1887); 1. NHMW 2024/0042/0046, height 88.9 mm, width 27.9 mm; 2. NHMW
2024/0042/0047, height 87.6 mm, width 26.5 mm; 3. NHMW 2024/0042/0048, height 72.6 mm, width 21.6 mm. Velerin con-
glomerates, Velerin, Estepona, Lower Piacenzian, Upper Pliocene.

Description — Shell very large, solid, slender fusiform, with
relatively high spire and last whorl; apical angle initially 49°,
later 25-30°. Protoconch unknown. Up to six teleoconch
whorls preserved (earliest whorls abraded). Spire whorls
tall, convex, with periphery at abapical suture; suture mod-
erately shallow, narrowly impressed. Surface covered in
very fine, subobsolete spiral threads (abraded over most of
the surface in all specimens). Last whorl low, approx. 69%
of total height, slightly weakly and broadly convex, hardly
at base, with cords over base; fasciole moderately devel-
oped, rounded, poorly delimited from base. Aperture long,
moderately narrow elongate; outer lip thin, smooth within;
anal sinus very narrow V-shaped notch; siphonal canal
moderately short, wide, not twisted with deep siphonal
notch. Columellar callus strongly thickened in lower half,
expanded over basal area closing pseudumbilicus, sharply
delimited, thinning in parietal area. Columella bearing five
prominent oblique folds, weakening abapically.

Discussion — Bellardi (1887a) placed Mitra pliocenica
Bellardi, 1887 in his ‘8“ Serie’ characterised by species in
which the last whorl is taller than the spire, the last whorl
is regularly attenuated abapically and hardly constricted
at the base, the aperture is relatively wide anteriorly and
almost truncated, and the columella is straight, the mar-
gin very broad and deep. In this group only two species
reach a size of about 100 mm height: Episcomitra plioce-
nica and E. tracta (Bellardi, 1887), both from the Upper
Pliocene of Italy. Judging from Bellardi’s descriptions
and the illustration of the syntypes in Ferrero Mortara et
al. (1981, pl. 41, fig. 7 and 9), the main difference seems to
be the shape of the whorls, which are more barrel shaped
in E. tracta and separated by a slightly deeper suture. The
last whorl is subcylindrical rather than convex and slightly
inflated at the periphery as in E. pliocenica. The profile
of the Estepona specimens resembles more closely that of
E. pliocenica, although the specimens are slightly less in-
flated at the periphery of the last whorl. We have excluded
from the synonymy specimens illustrated as M. pliocenica

by Chirli (2002, pl. 18, figs 6-10). The specimens seem to
be fully adult, but less than half the size of adult E. plio-
cenica (maximum 47 mm height vs. 95-100 mm) and their
spire is more regularly conical.

Another Italian Pliocene species, Episcomitra turricula
(de Cristofori & Jan, 1832), was also placed in this group
by Bellardi. That species differs from M. pliocenica in
only reaching half the maximum adult size (42-47 mm
height; fide Bellardi, 1887a; Chirli, 2002), is relatively
stouter in profile, with whorls that are slightly shouldered
just below the suture.

Distribution — Upper Pliocene: western Mediterranean,
Estepona Basin (this paper); central Mediterranean, Italy
(Bellardi, 1887a).

Episcomitra pliotenuis nov. nom.
Plate 14, fig. 1
*1887a  Mitra tenuis Bellardi, p. 79, pl. 4, fig. 50 (non Bey-
rich, 1854).
1981 Mitra tenuis Bellardi, 1887 — Ferrero Mortara et
al.,p. 161, pl. 49, fig. 5 (non Beyrich, 1854).

Material and dimensions — Height 32.4 mm, width 9.6 mm.
CO: NHMW 2024/0042/0063 (1).

Description — Shell medium sized, slender fusiform with
high spire and slender last whorl; apical angle initially
36°, later 33°. Protoconch unknown. Teleoconch of up to
seven weakly convex whorls increasing in height abapi-
cally, with periphery at abapical suture; suture shallow,
narrowly impressed. Surface mostly smooth, with oc-
casional extremely fine spiral thread. Last whorl 61% of
total height, subcylindrical below, hardly constricted at
base, with few subobsolete spiral cords over base; fasciole
moderately developed, weakly rounded. Aperture nar-
rowly elongate; outer lip thin, weakly flared abapically,



smooth within; anal sinus very narrow V-shaped notch;
siphonal canal moderately short and wide, not twisted
with moderately shallow siphonal notch. Columellar cal-
lus moderately wide and thickened, sharply delimited,
continuous with parietal callus. Columella straight, bear-
ing four prominent oblique folds weakening abapically,
subobsolete fifth fold, indented in parietal area.

Discussion — Mitra tenuis Bellardi, 1887a is a junior pri-
mary homonym of Mitra tenuis Beyrich, 1854, and the
name Episcomitra pliotenuis nov. nom. is proposed here-
in as a replacement name.

Episcomitra pliotenuis (Bellardi, 1887) is the slenderest
mitrid in the Estepona assemblages. Bellardi (1887a, p. 77)
placed this species in his ‘38 Serie’ characterised by their
elongated slender profile, smooth surface except for mi-
croscopic spirals, narrow aperture, slightly expanded
abapically, and the inner lip indented or compressed. Bel-
lardi did not specify the number of columellar folds, but
the Estepona specimen has four well developed folds and
an indistinct fifth. The Spanish specimen differs slightly
from the syntype illustrated by Ferrero Mortara et al.
(1981, pl. pl. 49, fig. 5) in having the columella straighter
and not slightly bent to the left.

Within this series it is most similar to Episcomitra junior
(Bellardi, 1887) from the Upper Pliocene of Italy, but that
species is larger shelled (57 mm vs. 35 mm,; fide Bellardi,
1887a), with a shorter, broader spire, with fewer whorls
despite being larger, the last whorl and aperture are rela-
tively longer, and the aperture is slightly wider anteriorly.
The last Pliocene member of the series, Episcomitra arcta
(Bellardi, 1887) (syntype see Ferrero Mortara et al., 1981,
pl. 49, fig. 7), is also larger shelled (42 mm) and possibly
slightly more twisted at the fasciole, although this aspect
may be artefactual to the outer lip being broken back. Bel-
lardi did not compare this species to the other Pliocene
species in the series and a critical revision is required.

Distribution — Lower Pliocene: central Mediterranean,
Italy (Bellardi, 1887a). Upper Pliocene: western Mediter-
ranean, Estepona Basin (this paper).

Plate 14. Episcomitra pliotenuis nov. nom.; 1. NHMW 2024/
0042/0063, height 32.4 mm, width 9.6 mm. Velerin con-
glomerates, Velerin, Estepona, Lower Piacenzian, Upper
Pliocene.
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Episcomitra subestriata (Bellardi, 1887)
Plate 15, figs 1-2

*1887a  Mitra subestriata Bellardi, p. 35, pl. 1, fig. 34.
1981 Mitra subestriata Bellardi, 1887 — Ferrero Mor-
tara et al., p. 152, pl. 43, fig. 8.
2002  Mitra subestriata Bellardi, 1887 — Chirli, p. 38, pl.
19, figs 7-12.
2011  Mitra subestriata Bellardi, 1887 — Chirli & Linse,
p. 141, pl. 48, fig. 1.

Material and dimensions — Maximum height 46.6 mm,
width 14.3 mm. CO: NHMW 2024/0042/0072-0073 (2).

Description — Shell moderately large, solid, moderately
slender fusiform, with relatively high narrowly conical
spire; apical angle 32-37°. Protoconch unknown. Teleo-
conch of up to seven very weakly convex whorls, with
periphery at abapical suture; suture shallow, narrowly
impressed. Sculpture of very fine, irregular spiral cords
on early teleoconch whorls, weakening towards abapi-
cal half of whorl and subobsolete on penultimate whorl.
Last whorl approx. 66% of total height, evenly subcylin-
drical, hardly constricted at base, bearing a few subob-
solete spiral cords just below suture and over fasciole;
fasciole weakly developed, slightly rounded, moderately
delimited from base. Aperture long, moderately narrow
elongate; outer lip thin, smooth within; anal sinus very
narrow V-shaped notch; siphonal canal moderately short,
wide, not twisted with deep siphonal notch. Columellar
callus narrow, moderately thickened in lower half, sharp-
ly delimited, thinning and weakly indented in parietal
area. Columella bearing 4 or 5 prominent oblique folds,
weakening abapically.

Discussion — Two specimens from Estepona are ascribed
to Episcomitra subestriata (Bellardi, 1887). They agree
fairly well in profile with the syntype illustrated by Ferre-
ro Mortara et al. (1981, pl. 43, fig. 8) and specimens from
Tuscany illustrated by Chirli (2002, pl. 19, figs 7-12), and
with the fine, irregular, non-punctate spiral sculpture on
the spire whorls described by Bellardi (1887a, p. 35). The
original description notes five columellar folds. One of
the Estepona specimens has five, the other four. However,
the folds can vary by one in some mitrid species, as they
usually decrease in strength abapically so that the last
fold is obsolete or almost so in some specimens (Chirli,
2002; Harzhauser & Landau, 2021).

Bellardi (1887a) placed this species in his /49 Serie’, a
relatively large group characterised by having the sort
of irregular fine spiral sculpture on the spire whorls
described above. This group included several Pliocene
species including Episcomitra obesata (Bellardi, 1887)
which is immediately separated by its broader form and
more rounded spire whorls, and E. altilis (Bellardi, 1887)
that differs in its strongly inflated last whorl. The last of
the group, E. decipiens (Bellardi, 1887) is closely similar
to E. subestriata. Comparing the syntypes illustrated by
Ferrero Mortara et al. (1981, pl. 44, fig. 1) E. decipiens
has a slightly more deeply impressed suture and possibly
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Plate 15. Episcomitra subestriata (Bellardi, 1887); 1. NHMW 2024/0042/0072, height 46.6 mm, width 14.3 mm; 2. NHMW
2024/0042/0073, height 42.1 mm, width 14.3 mm. Velerin conglomerates, Velerin, Estepona, Lower Piacenzian, Upper Pliocene.

narrower spire. A revision of Italian material would be
needed to verify if they are indeed distinct species. In any
case, the suture in the Estepona specimens is very shal-
low, similar to the syntype of E. subestriata.

Distribution — Lower Pliocene: central Mediterranean,
Italy (Bellardi, 1887a; Ferrero Mortara et al., 1981; Chirli,
2002). Upper Pliocene: western Mediterranean, Estepona
Basin (this paper). Lower Pleistocene: eastern Mediter-
ranean, Rhodes Island (Chirli & Linse, 2011).

Episcomitra turricula (de Cristofori & Jan, 1832)
Plate 16, figs 1-3

*1832  Mitra turricula de Cristofori & Jan, p. 14.

1887a  Mitra turricula Jan — Bellardi, p. 15, pl. 1, fig. 13.

1890  Mitra turricula var. minutesulcata Sacco, p. 246
(= var. A Bellardi, 1887a).

1890  Mitra turricula var. labiatorima Sacco, p. 246
(= var. B Bellardi, 1887a).

1904  Mitra turricula var. minutesulcata Sacc. — Sacco,
p. 81, pl. 18, fig. 5.

1904  Mitra turricula var. labiatorima Sacc. — Sacco, p.
81, pl. 18, fig. 6.

1911  Mitra turricula Jan — Cerulli-Irelli, p. 234 [284],
pl. 21 [38], fig. 17.

1959  Mitra turricula Jan — Ruggieri et al., p. 84, pl. 19,
fig. 118.

1967  Mitra (Mitra) turricula Jan, 1832 — Palla, p. 989,
pl. 74, fig. 8.

1971  Mitra turricula De Cristofori & Jan, 1832 — Pinna,
p.- 434, pl. 77, fig. 5.

1974  Mitra (Mitra) turricula Jan, 1832 — Malatesta,
p. 357, pl. 29, fig. 14.

1978  Mitra turricula De Cristofori & Jan, 1832 — Pinna
& Spezia, p. 144, pl. 22, fig. 4.

2002  Mitra turricola [sic] De Cristofori & Jan, 1832 —
Chirli, p. 39, pl. 20, figs 1-4.

2011  Episcomitra fusiformis (Brocchi, 1814) — Landau
et al., p. 29, pl. 15, fig. 2 [non Episcomitra fusi-
formis (Brocchi, 1814)].

2011 Mitra turricola [sic] De Cristofori & Jan, 1832 —
Chirli & Linse, p. 142, pl. 48, fig. 2.

Material and dimensions — Maximum height 53.2 mm,
width 18.7 mm. CO: NHMW 2024/0042/0049-0051 (3),
NHMW 2024/0042/0092 (2).

Description — Shell moderately large, solid, moderately
broad fusiform, with relatively high somewhat gradate
spire; apical angle approx. 37°. Protoconch unknown.
Teleoconch of up to seven weakly convex whorls, with
periphery at abapical suture; suture moderately shal-
low, narrowly impressed. Sculpture on early whorls of
about 6 narrow, shallow punctate grooves that fade on
later whorls. Last three whorls slightly shouldered just
below suture. Last whorl 65-69% of total height, weakly
shouldered just below suture, regularly attenuated be-
low, weakly constricted at base, base bearing numerous
weak, narrow spiral cords; fasciole moderately devel-
oped, rounded, sharply delimited from base by raised
ridge. Aperture long, moderately narrow elongate; outer
lip thin, smooth within; anal sinus very narrow V-shaped
notch; siphonal canal moderately short, wide, not twist-
ed with deep siphonal notch. Columellar callus strongly
thickened in lower half, weakly expanded over basal area
closing pseudumbilicus or leaving narrow chink, sharply
delimited, thinning in parietal area. Columella bearing
five prominent oblique folds, weakening abapically.

Discussion — Chirli (2002, p. 40) discussed the differences
between E. turricula (de Cristofori & Jan, 1832) and E.
fusiformis (Brocchi, 1814), two species similar in that they
both have shouldered late teleoconch whorls. In summary,
based on the lectotypes of the two species illustrated by
Pinna & Spezia (1978), he concluded that E. turricula dif-
fered from E. fusiformis in; 1) having a squatter shell with
gradate rather than conical spire, 2) lower, more strongly
shouldered whorls, 3) shorter last whorl adapically fusi-
form rather than subcylindrical, 4) punctate spiral grooves
more prominent, 5) SH/MD: E. turricula = 2.8, E. fusi-
formis =3.5; SL/ILWH: E. turricula =1.55, E. fusiformis =
1.67. For further discussion, see Chirli (2002, p. 40).
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Plate 16. Episcomitra turricula (de Cristofori & Jan, 1832); 1. NHMW 2024/0042/0049, height 53.2 mm, width 18.7 mm; 2. NHMW
2024/0042/0050, height 49.8 mm, width 16.7 mm; 3. NHMW 2024/0042/0051, height 40.5 mm, width 13.8 mm. Velerin con-
glomerates, Velerin, Estepona, Lower Piacenzian, Upper Pliocene.

As discussed in the introduction, the Estepona Mitridae
material is not always easy to interpret due to its rather
poor state of preservation, however, these specimens
agree with M. turricula. Bellardi (1887a) placed this spe-
cies in his ‘8* Serie’ together with E. atava (Bellardi,
1887) that differs in being slenderer with a higher spire
and non-shouldered whorls, and E. pliocenica (Bellardi,
1887) and E. tracta (Bellardi, 1887) which are much larg-
er species with a more expanded columellar callus and
slightly wider aperture abapically.

Distribution — Lower Pliocene: Atlantic, Guadalquivir
Basin, SW Spain (Landau et al., 2011); central Mediterra-
nean, Italy (Chirli, 2002). Upper Pliocene: western Medi-
terranean, Estepona Basin (this paper); central Mediter-
ranean, Italy (de Cristofori & Jan, 1832; Bellardi, 1887a;
Sacco, 1904). Lower Pleistocene: central Mediterranean,
Italy (Cerulli-Irelli, 1911; Ruggieri et al., 1959; Palla,
1967, Malatesta, 1974); eastern Mediterranean, Rhodes
Island (Chirli & Linse, 2011).

Episcomitra sp.
Plate 17, figs 1-2

Material and dimensions — Height 27.4 mm, width 10.1 mm.
CO: NHMW 2024/0042/0074-0075 (2), NHMW 2024/
0042/0076 (1).

Description — Shell medium sized, slender fusiform with
conical spire; apical angle 36-41°. Protoconch unknown.
Six very weakly convex teleoconch whorls with periph-
ery at abapical suture; suture moderately shallow, nar-
rowly impressed. Surface bearing extremely fine and ir-
regular spiral threads visible only under magnification.
Last whorl smooth, 64% of total height, slightly inflated
and roundly angled mid-whorl, weakly constricted at
base; fasciole not developed. Aperture short, moderately
broad elongate; outer lip thin; anal sinus very narrow
V-shaped notch; siphonal canal short, wide, not twisted
with shallow siphonal notch. Columellar callus narrow,

weakly thickened, sharply delimited, continuous with
slightly thinner parietal callus. Columella bearing four
oblique folds mid-aperture, weakening abapically.

Discussion — This species is characterised by its rather
small size, almost completely smooth surface, except
for microscopic spiral threads seen only under magnifi-
cation, and the last whorl which is roundly angled mid-
whorl at the level of the insertion of the outer lip. It is
similar to specimens identified herein as Episcomitra
subestriata (Bellardi, 1887), but smaller sized (maximum
height 27.4 mm vs. 46.5 mm), and the last whorl is more
constricted at the base. Episcomitra interiecta (Bellardi,
1887) from the Upper Miocene of Italy (for syntype see
Ferrero Mortara et al., 1981, pl. 44, fig. 2) is also similar,
but larger, and the outer lip is flared adapically overhang-
ing the tip of the columella. Isara nigra (Gmelin, 1791)
from the present-day coast of West Africa is similar in
profile but has well developed cords over the base and
fasciole. We cannot match this species to any of the myri-
ads of forms described by Bellardi. However, in view of
the scarcity of specimens and the rather worn state of all
of them, we refrain from formally describing it.

Plate 17. Episcomitra sp.; 1. NHMW 2024/0042/0074, height
274 mm, width 10.1 mm; 2. NHMW 2024/0042/0075,
height 25.5 mm, width 9.0 mm. Velerin conglomerates, Ve-
lerin, Estepona, Lower Piacenzian, Upper Pliocene.
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Distribution — Upper Pliocene: western Mediterranean,
Estepona Basin (this paper).

Genus Fraudiziba Harzhauser & Landau, 2021a

Type species (by original designation) — Ziba paratethyca
Harzhauser & Landau, 2021a, Middle Miocene, Parateth-
ys Sea.

2021a  Fraudiziba Harzhauser & Landau, p. 33.

Fraudiziba concava (Bellardi, 1887)
Plate 18, figs 1-2
*1887a  Mitra concava Bellardi, p. 67, pl. 4, fig. 45.

Material and dimensions — Maximum height 22.6 mm,
width 9.0 mm. CO: NHMW 2024/0042/0055-0056 (2).

Description — Shell medium-sized, broad to moderate-
ly broad, solid; apical angle 45°. Protoconch unknown.
Teleoconch of six whorls. Early teleoconch whorls
weakly convex, high-placed, rounded shoulder devel-
oped on penultimate whorl. Suture of early teleoconch
whorls incised, faintly canaliculate, deeper impressed on
late whorls. Last whorl high, 69% of total height, bulg-
ing shoulder placed just below suture, subcylindrical to
slightly concave to weakly inflated at periphery, slowly
contracting below. Aperture moderately narrow; outer lip
incomplete; anal sinus marked by narrow V-shaped notch;
siphonal canal moderately short, wide, straight, with rel-
atively shallow siphonal notch. Columella straight, with
four oblique folds, decreasing in strength abapically.
Columellar callus narrow, thin, extending from adapical
columellar fold to tip of siphonal canal, moderately de-
limited from base, small poorly delimited parietal pad,
callus between adapical columellar fold and parietal pad
not developed. Shell surface smooth except for very weak
spiral cords on fasciole.

Plate 18. Fraudiziba concava (Bellardi, 1887); 1. NHMW
2024/0042/0055, height 22.6 mm, width 9.0 mm; 2. NHMW
2024/0042/0056, height 20.3 mm, width 9.1 mm. Velerin
conglomerates, Velerin, Estepona, Lower Piacenzian, Up-
per Pliocene.

Discussion — Harzhauser & Landau (2021a, p. 33) erect-
ed the genus Fraudiziba for European Neogene mitrid
species characterised by their medium size, moderately
slender to moderately broad fusiform shell, paucispiral
protoconch, smooth early teleoconch whorls, subcylin-
drical later teleoconch whorls with rounded or angled
shoulder, and spiral sculpture of flat spiral cords separat-
ed by narrow, partly punctate spiral grooves. The genus
is also characterised by a colour pattern of large sub-
quadrate dots on shoulder and spiral rows of dots and/
or dashes on the last whorl. Those authors included the
Lower Pliocene Italian Mitra concava Bellardi, 1887 in
the genus Fraudiziba. Unfortunately, the type seems to
be lost, as it was not illustrated by Ferrero Mortara et al.
(1981), nevertheless, the two specimens from Estepona
closely resemble the original figure of Bellardi (1887a,
pl. 4, fig. 45). The protoconch and colour pattern are not
preserved in the Spanish material. Fraudiziba concava
seems to be extremely uncommon. It seems to have been
based on a single specimen from Italy, and we have not
seen it referred to subsequently in the literature. In Es-
tepona it is also uncommon, represented by two speci-
mens.

Fraudiziba goniophora (Bellardi, 1850), F. protracta
(Bellardi, 1887) and F. subcarinata (Bellardi, 1887) from
the Upper Miocene of Italy all differ in having the shoul-
der placed lower. Fraudiziba protensa (Bellardi, 1887)
from the Lower Miocene of Italy is closely similar, but
has a higher, slenderer last whorl and the concavity be-
tween the shoulder and mid-whorl inflated portions of
the last whorl is less concave. Of the Middle Miocene
Paratethys Faudiziba species F. paratethyca Harzhauser
& Landau 2021 is probably the most similar, but that is a
slenderer species with a higher spire.

Distribution — Lower Pliocene: central Mediterranean,
Italy (Bellardi, 1887a). Upper Pliocene: western Mediter-
ranean, Estepona Basin (this paper).

Subfamily Isarinae Fedosov, Herrmann, Kantor & Bou-
chet, 2018
Genus Isara H. Adams & A. Adams, 1853

Type species (by subsequent designation Cossmann,
1899): Mitra bulimoides Reeve, 1845 [= M. glabra Swain-
son, 1821]. Present-day, Indo-West Pacific.

1853  Isara H. Adams & A. Adams, p. 171.

Note — As discussed by Fedosov et al. (2018) it is im-
possible to separate Episcomitra Monterosato, 1917 and
Isara H. Adams & A. Adams, 1853 based on conchologi-
cal features alone. Therefore, some of the species placed
herein in Episcomitra might belong to Isara. Herein, we
place Mitra aperta Bellardi, 1887 and Mitra ulivii Chirli,
2002 in Isara, as they are morphologically closely similar
to the present-day Isara cornea (Lamarck, 1811).
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Plate 19. Isara aperta (Bellardi, 1850); 1. NHMW 2024/0042/0058, height 25.3 mm, width 9.6 mm; 2. NHMW 2024/0042/0059,
height 26.7 mm, width 11.1 mm; 3. NHMW 2024/0042/0060, height 21.6 mm, width 9.4 mm; 4. NHMW 2024/0042/0061, height
25.5 mm, width 10.1 mm. Velerin conglomerates, Velerin, Estepona, Lower Piacenzian, Upper Pliocene.

Isara aperta (Bellardi, 1850)
Plate 19, figs 1-4

*1850  Mitra aperta Bellardi, p. 9, pl. 1, fig. 13.

1887a  Mitra aperta Bell. — Bellardi, p. 42, pl. 3, fig. 19.

1890  Mitra aperta var. subturritolonga Sacco, p. 248 (=
var. A Bellardi, 1887a).

1904  Mitra aperta var. subturritolonga Sacco, p. 82, pl.
18, fig. 25.

1981  Mitra aperta Bellardi, 1850 — Ferrero Mortara et
al.,p. 153, pl. 45, fig. 14.

non 1852 Mitra aperta Bell. — Hornes, p. 97, pl. 10, figs 1-3
[= Isara hoernesi (Mayer, 1864)].

non 1957 Mitra aperta Bellardi — Pavlovsky, p. 53, pl. 1, figs
10a, b [= Isara hoernesi (Mayer, 1864)].

non 2002 Mitra aperta Bellardi, 1850 — Chirli, p. 31, pl. 16,

figs 1-6.

Material and dimensions — Maximum height 26.8 mm,
width 11.0 mm. CO: NHMW 2024/0042/0058-0061 (2),
2024/0042/0062 (6).

Description — Shell medium sized, relatively solid, mod-
erately broad fusiform, with moderate height spire; api-
cal angle initially 50-55°, later 39-42°. Protoconch un-
known. Teleoconch of up to five relatively low, weakly
convex whorls, with periphery at abapical suture; suture
shallow, narrowly impressed. Early teleoconch whorls
with very fine spiral grooves visible only under mag-
nification that fade on third whorl. Last whorl 67-71%
of total height, broadly convex with maximum width
mid-whorl, weakly constricted at base, base with very
weak spirals; fasciole weak to hardly developed; border-
ing narrow pseudoumbilical chink in some specimens.
Aperture long, moderately broad elongate; outer lip thin,
smooth within; anal sinus shallow V-shaped notch; si-
phonal canal short, wide, straight, with shallow siphonal
notch. Columellar callus narrow, moderately thickened
in lower half, sharply delimited, thinning in parietal
area. Columella bearing four oblique folds, weakening
abapically.

Discussion — Isara aperta (Bellardi, 1850) is one of the
most abundant and variable mitrid species in the Estepo-
na assemblages. Many of the specimens closely resemble
the syntype from the Upper Pliocene of Italy figured by
Ferrero Mortara et al. (1981, p. 45, fig. 14) in being rather
squat (PL. 6, fig. 4), whilst other represent the more elon-
gated variety named Mitra aperta var. subturritolonga
Sacco, 1904 (Pl. 6, fig. 1). The fasciole is also rather
variable; almost absent in most specimens, but weakly
rounded bordering a narrow pseudoumbilical groove in
some (Pl. 6, figs 2, 4). The spiral grooves on the earliest
teleoconch whorls are finer than in most of its congeners
and visible only under magnification. This was already
highlighted by Bellardi “Superficies laevis, vix in primis
anfractibus sub lente passim minutissime transverse sul-
cata:...[surface smooth, except for the first whorls that
are minutely transversely striate visible only under a
lens]” (1887a, p. 42).

In our opinion, the Italian Pliocene specimens illustrated
by Chirli (2002, pl. 16, figs 1-6) do not represent this spe-
cies. Compared to the lectotype of I aperta, they have
a markedly deeper suture, almost narrowly canaliculate
(2002, pl. 16, figs3, 4), whereas in the syntype the suture
is very shallow, the cords over the base are far stronger
than in 1. aperta, and the profile of the last whorl in Chir-
li’s specimens is more regularly subcylindrical.
Paratethyan records of this species represent Isara hoer-
nesi (Mayer, 1864) that differs in its broader profile and
stronger sculpture on the early spire whorls and over the
base (see Harzhauser & Landau, 2021a, p. 46).

Distribution — Upper Pliocene: western Mediterranean,
Estepona Basin (this paper); central Mediterranean, Italy
(Bellardi, 1887a; Ferrero Mortara et al., 1981).

Isara ulivii (Chirli, 2002)
Plate 20, figs 1-3

*2002  Mitra ulivii Chirli, p. 41, pl. 20, figs 5-12.
2011 Mitra ulivii Chirli, 2002 — Chirli & Linse, p. 142,
pl. 48, fig. 3.
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Plate 20. Isara ulivii (Chirli, 2002); 1. NHMW 2024/0042/0069, height 37.6 mm, width 12.0 mm; 2. NHMW 2024/0042/0070,
height 33.0 mm, width 11.8 mm; 3. NHMW 2024/0042/0071, height 32.9 mm, width 10.8 mm. Velerin conglomerates, Velerin,
Estepona, Lower Piacenzian, Upper Pliocene.

Material and dimensions —Maximum height 37.6 mm,
width 12.0 mm. CO: NHMW 2024/0042/0069-0071 (3),
2024/0042/0093 (2).

Description — Shell medium sized, slender fusiform with
high spire and low last whorl; apical angle initially 36-43°,
later 25-33°. Protoconch unknown. Eight weakly convex
teleoconch whorls with periphery at abapical suture; su-
ture shallow, narrowly impressed. Surface smooth, except
for suggestion of extremely faint subsutural grooves just
visible on 4" and 5™ whorls (surface somewhat abraded).
Last whorl low, approx. 60% of total height, slightly nar-
rowly depressed in subsutural area, weakly convex to sub-
cylindrical below, weakly constricted at base, with few
subobsolete spiral cords over base; fasciole moderately de-
veloped, flattened. Aperture short, moderately broad elon-
gate; outer lip thin; anal sinus very narrow V-shaped notch;
siphonal canal short, wide, not twisted with moderately
deep siphonal notch. Columellar callus moderately wide
and thickened, sharply delimited, continuous with slightly
thinner parietal callus. Columella bearing four prominent
oblique folds mid-aperture, weakening abapically.

Discussion — This species is characterised by its very
slender fusiform profile, with a relatively high spire and
short last whorl, the siphonal canal is very short, almost
truncated resulting in a relatively short aperture for the
genus. We have tentatively ascribed it to Isara ulivii
(Chirli, 2002) from the Lower Pliocene of Italy. Most
shell characters agree with the original description of
that species, except spiral cords are more prominent on
the early teleoconch whorls and a little more strongly
developed over the base in the Italian specimens. The
surface is somewhat abraded in the Estepona shell, nev-
ertheless, a suggestion of spiral sculpture can be seen. It
differs from Isara aperta (Bellardi, 1850) in its slenderer
profile and taller spire. For further comparison with other
mitrids, see Chirli (2002, p. 41).

Distribution — Lower Pliocene: central Mediterranean,
Italy (Chirli, 2002). Upper Pliocene: western Mediter-

ranean, Estepona Basin (this paper). Lower Pleistocene:
eastern Mediterranean, Rhodes Island (Chirli & Linse,
2011).

Superfamily Turbinelloidea Swainson, 1835 (authorship
ascribed to Rafinesque, 1815 in Harzhauser & Lan-
dau, 2021b, p. 8 was a lapsus)

Family Costellariidae MacDonald, 1860

Genus Bellardithala Harzhauser & Landau, 2021b

Type species (by typification of replacement name) — Vo-
luta obsoleta Brocchi, 1814, Pliocene, Italy.

1888  Micromitra Bellardi, p. 5. Type species (by origi-
nal designation): Voluta obsoleta Brocchi, 1814,
Pliocene, Italy.

2021b  Bellardithala Harzhauser & Landau, p. 14.

Bellardithala obsoleta (Brocchi, 1814)
Plate 21, figs 1-3

*1814  Voluta obsoleta Brocchi, p. 646, pl. 15, fig. 30.

1850  Mitra obsoleta Brocch. — Bellardi, p. 28, pl. 2, fig.
29.

1880  Mitra obsoleta Brocchi — Fontannes, p. 87, pl. 6,
fig. 9.

1888  Micromitra pusilla Bellardi p. 8, pl. 6, fig. 48.

1888  Micromitra obsoleta (Brocch.) — Bellardi, p. 8, pl. 6,
fig. 49.

1888  Micromitra mangeliaeformis Bellardi, p. 9, pl. 6,
fig. 50.

1890  Micromitra obsoleta var. angustolonga Sacco, p. 258
(= var. A of Bellardi, 1888).

1890  Micromitra obsoleta var. elatocostata Sacco, p. 258
(= var. B of Bellardi, 1888).

1904 Thala obsoleta var. angustolonga Sacco, p. 88, pl. 19,
fig. 24.

1904 Thala obsoleta var. elatocostata Sacco, p. 88, pl. 19,
fig. 25.



1955  Pusia (Pusia) (Pusia) obsoleta (Brocchi 1814) —
Rossi Ronchetti, p. 243, fig. 129.

1978 Voluta obsoleta Brocchi, 1814 — Pinna & Spezia,
p- 169, pl. 68, fig. 2.

1981  Micromitra mangeliaeformis Bellardi, 1888 — Fer-
rero Mortara et al., p. 172, pl. 54, fig. 3.

1981  Micromitra pusilla Bellardi, 1888 — Ferrero Mor-
tara et al., p. 172, pl. 54, fig. 6.

1983 Thala obsoleta (Brocchi, 1814) — Giannuzzi-Savelli
& Reina, p. 233, text-fig. 2

1992 Thala mangeliaeformis (Bellardi, 1888) — Cavallo
& Repetto, p. 120, fig. 310.

2000  Thala obsoleta (Brocchi, 1814) — Davoli, p. 210,
pl. 7, fig. 10, pl. 8, figs 1, 2.

2002  Thala obsoleta (Brocchi, 1814) — Chirli, p. 56, pl.
28, figs 5-12.

2011 Thala obsoleta (Brocchi, 1814) — Landau et al.,
29, pl. 15, fig. 6.

2013 Thala obsoleta (Brocchi, 1814) — Landau et al.,
218, pl. 34, fig. 18-19.

2023 Bellardithala obsoleta (Brocchi, 1814) — Sacchetti
etal,p.77,pl. 5, figs H-H,

non 1852 Mitra obsoleta Bronn [sic] — Hornes, p. 110, pl.
10, fig. 32 [= Bellardithala kovaci Harzhauser &
Landau, 2021b].

non 1997  Thala obsoleta (Brocchi, 1814) — Batuk, p. 39, pl.

11, fig. 2 [= Bellardithala kovaci Harzhauser &
Landau, 2021b].

Material and dimensions — Maximum height 8.3 mm,
width 2.9 mm. CO: NHMW 2024/0042/0095-0097 (3),
2024/0042/0098 (3). EL: NHMW 2024/0042/0099 (4).

Description — Shell medium-sized, moderately slender
fusiform with weakly cyrtoconoid spire and narrowly
incised suture. Protoconch tall, multispiral, of about 3.5
whorls (surface abraded). Teleoconch of 4.5 weakly con-
vex whorls, with periphery at abapical suture on first two
whorls. Penultimate whorl somewhat inflated with pe-
riphery in abapical third. Sculpture on first two whorls of
orthocline to weakly opisthocline axial ribs, about 18 on
second whorl, separated by narrower interspaces, crossed
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by very fine spiral cords only visible in axial interspaces.
Later teleoconch whorls with densely spaced axial ribs
separated by very narrow interspaces, crossed by numer-
ous fine spiral cords. Subsutural spiral cord only slightly
wider. Last whorl weakly convex, 61-65% of total height,
with weakly constricted base; sculpture tends to become
obscure, flattened cords, obscurely beaded in some speci-
mens, subobsolete mid-whorl in some specimens. Fasci-
ole weak, bearing weak spiral cords. Aperture elongate,
moderately narrow, with indistinct anal sinus. Columel-
lar callus narrow. Columella with four columellar folds,
weakening abapically. Outer lip only weakly thickened,
with about ten delicate denticles within. Siphonal canal
wide, moderately long, straight, shallowly notched at tip.

Discussion — Harzhauser & Landau (2021b, p. 14) erected
the name Bellardithala as replacement name for Micromi-
tra Bellardi, 1888 non Meek (1873, p. 479). For discussion
and comparison with congeners see Landau et al. (2013, p.
218) and Harzhauser & Landau (2021b, p. 18-20).

Distribution — Middle Miocene: Proto-Mediterranean Sea
(Serravallian), Karaman Basin, Turkey (Landau et al.,
2013). Upper Miocene: Proto-Mediterranean Sea (Torton-
ian), Po Basin, Italy (Bellardi, 1888; Davoli, 2000). Lower
Pliocene: Atlantic, Santa Maria Island, Azores (Sacchetti et
al., 2023), Guadalquivir Basin, Spain (Landau et al. 2011);
western Mediterranean, NE Spain (NHMW coll.), Rous-
sillon Basin, France (Fontannes, 1880). Upper Pliocene:
western Mediterranean, Estepona Basin (this paper); cen-
tral Mediterranean, Italy (Cavallo & Repetto, 1992).

Genus Ebenomitra Monterosato, 1917

Type species (by subsequent designation Coan, 1966) —
Mitra ebenus Lamarck, 1811, present-day, Mediterranean.

1917  Ebenomitra Monterosato, 1917, p. 24.
Note — Fedosov et al. (2017) concluded that all present-

day Mediterranean species formed a single monophyletic
group, for which they used Ebenomitra Monterosato,

Plate 21. Bellardithala obsoleta (Brocchi, 1814); 1. NHMW 2024/0042/0095, height 8.3 mm, width 2.9 mm; 2. NHMW 2024/
0042/0096, height 5.8 mm, width 2.3 mm; 3. NHMW 2024/0042/0018, height 8.3 mm, width 2.6 mm. Velerin conglomerates,

Velerin, Estepona, Lower Piacenzian, Upper Pliocene.
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1917 as a subgenus of Pusia Swainson, 1840. This group
was characterised by having a paucispiral protoconch,
indicative of non-planktotrophic larval development, a
character they considered unique among species of Pusia
(Fedosov et al., 2017, p. 601). In contrast, in the genus
Vexillum Roding, 1798, the protoconch is described as
‘tall, conical, whitish or brown, translucent, with three or
more evenly convex glossy whorls’ (Fedosov et al., 2017,
p. 617). Today Ebenomitra does not occur further north
than the Mediterranean, but in the warmer Miocene its
range extended along the European Atlantic frontage at
least to NW France and there are sporadic records in the
Pliocene North Sea Basin (Wood, 1857; Harmer, 1918;
Marquet, 1997, 1998). Here we follow Harzhauser &
Landau (2021b, p. 28) in using Ebenomitra at full genus
rank.

Ebenomitra ebenus (Lamarck, 1811)
Plate 22, figs 1-4; Plate 23, figs 1-4

*1811  Mitra ebenus Lamarck, p. 216.

1811  Mitra plumbea Lamarck, p. 220.

1826  Mitra biplicata Risso, p. 242.

1826  Mitra cornicula Risso, p. 242 (non Lamarck, 1811).

1826  Mitra littoralis Risso, p. 243.

1826  Mitra costulata Risso, p. 246.

1826  Mitra Defrancii Payraudeau, p. 166, pl. 8, fig. 22.

1830  Mitra cornicularis O.G. Costa, p. 71.

1836  Mitra caffra Scacchi, p. 10.

1847  Mitra Carna Nardo, p. 48.

1853 Mitra cordierii Maravigna, p. 137.

1857  Mitra ebenus Lam. — Wood, p. 310, pl. 31, fig. 7.

1868  Mitra ebenus var. costata Weinkauff, p. 25.

1868  Mitra ebenus var. laevigata Weinkauft, p. 25.

1886  Mitra ebenina Locard, p. 104, 539.

1886  Mitra congesta Locard, p. 105, 540.

1890  Mitra gracilis Locard, p. 109.

1890  Mitra Servaini Locard, p. 109.

1891  Mitra Bourguignati Locard, p. 48.

1891  Mitra subpyramidella Locard, p. 48.

1891  Mitra plicatuliformis Locard, p. 49.

1900  Turricula (Uromitra) ebenus var. nigra Pallary,
p. 264.

1903  Mitra tunetana Pallary, p. 8, pl. 1, figs 8, 9.

1912 Uromitra Blanci Pallary, p. 20, pl. 1, figs 54, 55.

1918  Mitra ebenus Lamarck — Harmer, p. 310, pl. 33,
fig. 4.

1959  Pusia (Pusia) ebenus (Lamarck) — Ruggieri et al.,
p. 78, pl. 9, fig. 50.

1960  Vexillum (Vexillum) ebenus (Lamarck, 1811) — Ma-
latesta, p. 178, pl. 9, fig. 8.

1965  Pusia (Pusia) ebenus (Lamk.) — Ruggieri & Gre-
co, p. 53, pl. 9, fig. 6.

1982 Fuscomitra (Ebenomitra) ebenus haifensis Nord-
sieck, p. 232, pl. 81, n. 83.60a.

1982 Vexillum (Pusia) ebenus (Lamarck, 1811) — Gian-
nuzzi Savelli, p. 96, fig. 29, 31bis, 3 1ter.

1987  Mitra (Ebenomitra) ebenus Lamarck 1811 — Cuer-
da Barceld, p. 28, figs 7, 8.

1995  Mitra ebenus Lk. — Della Bella & Tabanelli, p.
293, fig. B (protoconch).
1997  Vexillum (Pusia) ebenus (Lamarck, 1811) — Mar-
quet, p. 99, pl. 8, fig. 7.
1998  Vexillum (Pusia) ebenus (Lamarck, 1811) — Mar-
quet, p. 154, fig. 128.
2002 Vexillum ebenus (Lamarck, 1811) — Chirli, p. 49,
pl. 24, figs 9-12, pl. 25, figs 1-6.
2003  Vexillum (Pusia) ebenus (Lamarck, 1811) — Gian-
nuzzi-Savelli et al., p. 264, figs 652-667.
2011 Vexillum ebenus (Lamarck, 1811) — Landau et al.,
p- 29, pl. 15, fig. 5.
2011 Vexillum ebenus (Lamarck, 1811) — Chirli & Linse,
p- 138, pl. 46, fig. 5, pl. 47, fig. 1.
2011 Vexillum ebenus (Lamarck, 1811) — Hernandez et
al., p. 203, pl. 63, figs Q-R.
non 1852 Mitra ebenus Lam. — Hornes, p. 109, pl. 10, figs
11-13 [= Ebenomitra leucozona (Andrzejowski,
1830)].
Mitra (Volutomitra) ebenus Lamk. — Hoernes &
Auinger, p. 82, pl. 7, figs 10-12, 14 [= Ebenomitra
leucozona (Andrzejowski, 1830)], pl. 7, fig. 13 [=
Ebenomitra pseudopyramidella (Boettger, 1906)],
pl. 9, figs 22-25 [= Pusia avellanella (Boettger,
1906)].
Turricula ebenus Lam. — Friedberg, p. 18, pl. 1,
figs 10-11 [= Ebenomitra leucozona (Andrze-
jowski, 1830)].
Mitra ebenus Lamarck — Csepreghy-Meznerics,
p. 46, pl. 6, figs 6, 7 [= Ebenomitra leucozona
(Andrzejowski, 1830)].
Mitra (Pusia) ebenus Lamarck — Strausz, p. 366,
pl. 26, fig. 5, figs 3-5 [= Ebenomitra leucozona
(Andrzejowski, 1830)].
Mitra (Pusia) ebenus Lamarck, 1811 — Nicorici &
Sagatovici, p. 173, pl. 27, figs 16, 17 [= Ebenomi-
tra leucozona (Andrzejowski, 1830)].
Mitra (Ebenomitra) ebenus ebenus Lamarck, 1811
— Svagrovsky, p 397, pl. 4, fig. 3 [= Ebenomitra
leucozona (Andrzejowski, 1830)].
Vexillum (Pusia) ebenus (Lamarck, 1811) — Caval-
lo & Repetto, p. 120, fig. 307 [= Vexillum pyra-
midellum (Brocchi, 1814)].

non 1880

non 1911

non 1954

non 1966

non 1973

non 1982

non 1992

‘Smoother form’

Material and dimensions — Maximum height 20.9 mm,
width 8.0 mm. EL: NHMW 2024/0042/0016-0019 (4),
2024/0042/0020 (11).

Description — Shell moderately large, solid, broadly bicon-
ic, with moderately high spire; apical angle initially 47-57°,
later approx. 40°. Protoconch paucispiral, with low nucleus
and about two moderately convex whorls (height: 525 um,
diameter: 710 um). Transition to teleoconch marked by
change in colour. Teleoconch of up to seven weakly con-
vex whorls, with periphery at abapical suture, separated
by moderately shallowly impressed linear to shallowly
undulating suture. Early teleoconch whorls smooth, last
2-3 whorls smooth in some specimens, with irregular axial
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Plate 22. Ebenomitra ebenus (Lamarck, 1811), ‘smoother form’; 1. NHMW 2024/0042/0017, height 21.2 mm, width 7.8 mm; 2. NHMW
2024/0042/0016, height 20.8 mm, width 8.0 mm; 3. NHMW 2024/0042/0018, height 16.8 mm, width 6.0 mm; 4. NHMW 2024/
0042/0019 (juvenile), detail of protoconch. Velerin conglomerates, Velerin, Estepona, Lower Piacenzian, Upper Pliocene.

folds and growth halts in some, or with about 12 low axial
ribs that fade on the last whorl in others. Last whorl 63-65%
of total height, barrel-shaped to faintly convex, moderately
constricted at base; fasciole bearing four cords extend-
ing from columellar folds. Aperture wide, with narrow,
V-shaped anal canal; outer lip thin, weakly lyrate within;
siphonal canal moderately short, slightly bent to left, with
shallow siphonal notch. Columella bearing three oblique
folds in most specimens, adapical most prominent, sharp,
weakening abapically, fourth subobsolete fold occasion-
ally present. Columellar callus slightly thickened, sharply
delimited, thinning and indented in parietal area. Colour
pattern preserved consisting of orange-brown background
and narrow white band placed mid-whorl on spire whorls
and midway between adapical suture and insertion of out-
er lip on last whorl.

‘Ribbed form’

Material and dimensions — Maximum height 14.9 mm,
width 5.4 mm. CO: NHMW 2024/0042/0022-0025 (4),
2024/0042/0005 (3).

Description — Shell moderately large, solid, broadly bi-
conic, with moderately high gradate spire; apical angle
initially 55-60°, later 33-42°. Protoconch not preserved.

Teleoconch of up to six weakly convex whorls, with pe-
riphery at abapical suture, separated by moderately im-
pressed suture. Sculpture of straight, orthocline rounded
ribs extending between sutures, ten on first teleoconch
whorl, 16 on penultimate whorl, wider than their inter-
spaces. Spiral sculpture reduced to very fine threads visi-
ble only on magnification and tangential light. Last whorl
61-65% of total height, barrel-shaped to faintly convex,
moderately constricted at base; axials fading over base
and last half whorl; fasciole bearing four cords extend-
ing from columellar folds. Aperture wide, with shallow,
V-shaped anal canal; outer lip thin, irregularly lyrate
within; siphonal canal moderately short, slightly bent to
left, with shallow siphonal notch. Columella bearing four
oblique folds, adapical most prominent, sharp, weaken-
ing abapically. Columellar callus hardly thickened, in-
dented onto medial margin of venter, sharply delimited.
Colour pattern preserved consisting of orange-brown
background and narrow white band placed mid-whorl on
spire whorls and midway between adapical suture and in-
sertion of outer lip on last whorl.

Discussion — This species group has been problematic,
both in the fossil and extant faunas. The number of syno-
nyms listed in the chresonymy reflects the huge variability

Plate 23. Ebenomitra ebenus (Lamarck, 1811), ‘ribbed form’; 1. NHMW 2024/0042/0022, height 14.9 mm, width 5.4 mm; 2. NHMW
2024/0042/0023, height 13.9 mm, width 5.5 mm; 3. NHMW 2024/0042/0024, height 13.2 mm, width 4.7 mm; 4. NHMW 2024/
0042/0025, height 13.3 mm, width 4.9 mm. Velerin conglomerates, Velerin, Estepona, Lower Piacenzian, Upper Pliocene.
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seen in living shells and numerous authors working on fos-
sil material have confused Mitra ebenus Lamarck, 1811,
Mitra leucozona Andrzejowski 1830, Voluta pyramidella
Brocchi, 1814 and Voluta plicatula Brocchi, 1814.

To summarise, Brocchi’s two taxa are different forms of a
single species with a multispiral protoconch and should be
placed in the genus Vexillum Roding, 1798, with the name
Vexillum pyramidellum (Brocchi, 1814) having priority.
The Mitra ebenus species group is more problematic.
Both Lamarck and Andrzejowski’s species have a pau-
cispiral protoconch and are placed in the genus/subge-
nus Ebenomitra Monterosato, 1917. According to Glibert
(1952, p. 361), Ebenomitra ebenus differed in having four
columellar folds as opposed to three in E. leucozona,
and the colour pattern, which is often preserved in both
species, consists of a single narrow white spiral band on
the last whorl in E. ebenus, whereas E. leucozona has
two broader white spiral bands. However, as noted by
Landau et al. (2013, p. 215) and Harzhauser & Landau
(2021b, p. 30), some Paratethyan Middle Miocene speci-
mens have a weak or subobsolete fourth abapical fold.
Bellardi (1887b, p. 52-55, pl. 6, figs 7-13) separated Italian
Pliocene specimens as Uromitra eoebenus Bellardi, 1887
and described six different forms in the Pliocene, all of
which were then given varietal names by Sacco (1904, p.
86). According to Bellardi, the Pliocene species differed
from extant specimens in 1) being larger, 2) spire com-
posed of a greater number of whorls, and almost always
inflated in the middle, 3) the early teleoconch whorls al-
ways lack axial ribs, regardless of whether the later adult
whorls are axially sculptured or entirely smooth. Based
on Pliocene specimens from San Gimignano (Siena, Ita-
ly) we recognise the eoebenus form coexisting with the
ebenus morphotype. The eoebenus morphotype does not
occur in Estepona. Therefore, we provisionally consider
it separate at full species level coexisting in the Italian
Pliocene with E. ebenus.

The Estepona material shows a similar range of variabil-
ity for E. ebenus as illustrated by Giannuzzi-Savelli ef al.
(2003, figs 652-667). Some specimens are entirely smooth
(Pl. 22, fig. 3), have smooth last 2-3 whorls (Pl. 22, fig. 1),
or have only the last whorl smooth (Pl. 22, fig. 2). In oth-
ers, axial ribs are developed on all whorls (P1. 23, figs 1-3).
The number of columellar folds is usually four, although
the abapical one is subobsolete in some specimens. The
entirely ribbed form (PL 23, figs 1-3) is usually smaller
than the ‘smoother’ form. For these reasons we present the
two ‘forms’ on separate plates.

Distribution — Lower Pliocene: North Sea Basin, Cor-
alline Crag, England (Wood, 1857, Harmer, 1918), Kat-
tendijk Formation, Belgium (Marquet, 1997, 1998); cen-
tral Mediterranean, Italy (Chirli, 2002). Upper Pliocene:
North Sea Basin, Red Crag, England (Harmer, 1918);
Atlantic, Guadalquivir Basin, SW Spain (Landau ef al.,
2011). western Mediterranean, Estepona Basin (this pa-
per); central Mediterranean, Italy (Ruggieri ef al., 1959).
Lower Pleistocene: central Mediterranean, Italy (Malate-
sta, 1960); eastern Mediterranean, Rhodes Island (Chirli
& Linse, 2011). Upper Pleistocene: western Mediterrane-

an, Balearic Islands (Cuerda Barceld, 1987). Present-day:
Atlantic coasts of West Africa, Canaries, Mediterranean
(Giannuzzi Savelli, 1982; Giannuzzi-Savelli et al., 2003;
Hernandez et al., 2011).

Ebenomitra ellenae nov. sp.
Plate 24, figs 1-4

ZooBank registration — urn:lsid:zoobank.org:act:79285076-
0260-4434-91E6-3D3885639ABF

Type material — Holotype NHMW 2023/0323/0040,
height 23.8 mm, width 11.4 mm; paratype 1 NHMW
2023/0323/0041, height 16.4 mm, width 8.5 mm; paratype
2 NHMW 2012/0197/0042 height 17.5 mm, width 8.9 mm;
paratype 3 NHMW 2023/0323/0043, height 19.2 mm,
width 8.6 mm; paratype 4 NHMW 2023/0323/0044
(only last whorl preserved), height 19.2 mm, width
10.5 mm; paratype 5 RGM.1404375, height 13.7 mm,
width 6.9 mm.

Other material — Maximum height 23.8 mm, width 11.4 mm.
CO: NHMW 2023/0323/0045 (1).

Type locality — Velerin conglomerates, Velerin, Este-
pona, Spain.

Type stratum — unnamed beds of Lower Piacenzian, Up-
per Pliocene.

Etymology — Name after Ellen Mulder, sister of Henk
Mulder who has so kindly made his collection available
to us throughout this series and donated specimens gen-
erously. Ebenomitra, gender feminine.

Diagnosis — Ebenomitra species with ovate profile, rel-
atively low spire, teleoconch of five smooth whorls, no
spirals on base of fasciole, outer lip with narrow, elevated
axial ridge followed by axial concavity some distance be-
hind peristome.

Description — Shell medium sized, ovate-fusiform, with
relatively low cyrtoconoid spire and high last whorl; api-
cal angle 64-66°. Protoconch unknown. Teleoconch of
five smooth whorls separated by shallowly impressed
suture. Spire whorls low, convex, with periphery at
abapical suture. Last whorl ovate, approx. 76% of total
height, broadly convex, weakly constricted at base; fas-
ciole narrow, rounded, poorly developed. Aperture short,
moderately broad elongate. Outer lip thin, smooth edged,
with weak, narrow, rounded, axial ridge placed some
distance behind peristome running from position of anal
denticle, fading abapically towards outer border of sipho-
nal canal, ridge bordered internally by axial concavity
roughly equal in width to the ridge. Anal sinus marked
by V-shaped notch; siphonal canal short , notched at tip.
Columellar callus narrow, sharply delimited, continuous
with thinner indented parietal callus. Columella bearing
four prominent oblique folds occupying entire columellar
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Plate 24. Ebenomitra ellenae nov. sp.; 1. Holotype NHMW 2023/0323/0040, height 23.8 mm, width 11.4 mm; 2. Paratype 3 NHMW
2023/0323/0043, height 19.2 mm, width 8.6 mm; 3. Paratype 4 NHMW 2023/0323/0044, height 19.3 mm, width 10.5 mm;
4. Paratype 1 NHMW 2023/0323/0041, height 16.4 mm, width 8.5 mm. Velerin conglomerates, Velerin, Estepona, Lower
Piacenzian, Upper Pliocene.

length, weakening abapically. Colour pattern preserved
of two bands of orange subquadratic blotches placed just
below and above suture on spire whorls, four bands on
last whorl, blotches mid-whorl chevron shaped.

Discussion — We have placed this species in the genus
Ebenomitra Monterosato, 1917 as it is similar in pro-
file and colour pattern to some forms of the present-day
Mediterranean Pusia granum (Forbes, 1844) (see Gian-
nuzzi-Savelli et al., 2003, figs 680, 681) and P. zebrina
(d’Orbigny, 1840) from the Canary Islands (see Hernan-
dez et al., 2011, pl. 63, fig. L). Fedosov et al. (2017) placed
‘Pusia’ granum in Ebenomitra and in their ongoing phyl-
ogenetic study on the Costellariidae, ‘Pusia’ granum was
sequenced, and appeared to be a part of the Ebenomitra
clade (Alexander Fedosov personal communication BL;
08/2024).

Ebenomitra ellenae nov. sp. is superficially similar to
several Italian Neogene species such as Mitra brevis Bel-
lardi, 1887 and M. doliolum Bellardi, 1887, both from the
Upper Miocene of Italy, in being ovate in profile with a
low spire. It differs from both of these in not having any
spiral sculpture even on the earliest teleoconch whorls
and in having a very characteristic colour pattern pre-
served consisting of four bands of axially elongated sub-
quadratic orange blotches. Ebenomitra ellenae also dis-
plays an unusual apertural feature: an elevated rounded
ridge some distance behind the peristome in a position
in which one might find a row of denticles in other gas-
tropods, but the ridge is low and uninterrupted, and bor-
dered internally by a shallow groove of roughly equal
width. Superficially similar to Episcomitra obesa (Fores-
ti, 1868), it differs in having a less inflated last whorl,
lacking the fine spiral sculpture seen in that species, and
the colour pattern.

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

Ebenomitra frumentum (Bellardi, 1887)
Plate 25, figs 1-3

*1887b  Uromitra frumentum Bellardi, p. 60, pl. 6, fig. 25.

1959 Pusia (Pusia) tricolor savignyi Payr. — Ruggieri et
al.,p. 77, pl. 9, fig. 53 [non Ebenomitra savignyi
(Payraudeau, 1826)].

1981  Uromitra frumentum Bellardi, 1887 — Ferrero
Mortara et al., p. 170, pl. 53, fig. 5.

2002 Vexillum frumentum (Bellardi, 1887) — Chirli, p.
51, pl. 25, figs 9-12, pl. 26, figs 1-6.

2011 Vexillum frumentum (Bellardi, 1887) — Chirli &
Linse, p. 138, pl. 47, fig. 2.

Material and dimensions — Maximum height 10.2 mm,
width 3.7 mm. CO: NHMW 2024/0042/0094 86). EL:
NHMW 2024/0042/0006-0008 (3), 2024/0042/0009 (10).

Description — Shell small, solid, fusiform, with conical
spire; apical angle approx. 43°. Protoconch paucispiral, of
1.5 smooth convex whorls with elevated nucleus (height:
560 pum, diameter: 640 pum). Transition to teleoconch
marked by change in colour and lustre. Teleoconch of up
to six convex whorls with periphery at abapical suture,
separated by moderately impressed undulating suture.
Sculpture of 10-12 low, rounded, straight orthocline ribs,
slightly narrower than their interspaces, extending be-
tween sutures. Spiral sculpture restricted to extremely
fine subobsolete threads just visible under magnifica-
tion and oblique lighting. Penultimate and preceding
whorl somewhat inflated compared to earlier teleoconch
whorls. Last whorl approx. 60% of total height, subcylin-
drical, flat-sided, moderately constricted at base; fasciole
flattened, poorly delimited from base, bearing 4-6 flat-
tened cords. Aperture wide, with shallow, narrow anal
canal; outer lip thin, bearing short lirae starting some
distance behind peristome and not extending deep within
aperture. Siphonal canal short, straight or bent weakly to
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Plate 25. Ebenomitra frumentum (Bellardi, 1887); 1. NHMW 2024/0042/0006, height 9.8 mm, width 3.4 mm; 2. NHMW 2024/
0042/0008, height 7.9 mm, width 3.2 mm; 3. NHMW 2024/0042/0007, height 8.6 mm, width 3.5 mm. El Lobillo, Estepona,
Lower Piacenzian, Upper Pliocene.

left, unnotched at tip. Columella with three oblique folds,
weakening abapically, subobsolete fourth fold in some
specimens. No colour pattern preserved.

Discussion — Ebenomitra frumentum (Bellardi, 1887) dif-
fers from Ebenomitra savignyi (Payraudeau, 1826) in its
smaller size, more slender fusiform profile, and weaker
axial ribs. Chirli (2002, p. 52) stressed that the two could
be reliably separated based on their colour pattern on the
last whorl; two fine reddish lines in E. frumentum, the
lower placed at the level of the insertion of the outer lip,
vs. a white band in E. savignyi placed along the periph-
ery. Strangely, no colour pattern is preserved in any of
the specimens of E. frumentum from Estepona, whereas
it is preserved in specimens of E. savignyi. The specimen
illustrated by Ruggieri et al. (1959, pl. 9, fig. 53) as Pusia
(Pusia) tricolor savignyi has the low ribs and cylindrical
last whorl we associate with E. frumentum.

Distribution — Lower Pliocene: central Mediterranean,
Italy (Chirli, 2002). Upper Pliocene: western Mediter-
ranean, Estepona Basin (this paper); central Mediterra-
nean, Italy (Bellardi, 1887b; Ruggieri et al., 1959). Lower
Pleistocene: eastern Mediterranean, Rhodes Island (Chir-
li & Linse, 2011).

Ebenomitra savignyi (Payraudeau, 1826)
Plate 26, figs 1-2

*1826  Mitra Savignyi Payraudeau, p. 166, pl. 8, fig. 23-25.
1982 Vexillum (Pusia) savignyi (Payraudeau, 1826) —

Giannuzzi Savelli, p. 107, fig. 38, 40, 40bis.

Vexillum (Pusia) savignyi (Payraudeau, 1826) —

Cavallo & Repetto, p. 120, fig. 309 (poorly pre-

served).

2003 Vexillum (Pusia) savignyi (Payraudeau, 1826) —

Giannuzzi-Savelli et al., p. 266, figs 668-670.

71992

non 1959 Pusia (Pusia) tricolor savignyi Payr. — Ruggieri et
al.,p. 77, pl. 9, fig. 53 [= Ebenomitra frumentum

(Bellardi, 1887)]

Material and dimensions — Maximum height 11.5 mm,
width 5.1 mm. CO: NHMW 2024/0042/0010-0011 (2),
2024/0042/0012 (3).

Description — Shell small, solid, broadly fusiform, with
conical spire; apical angle 52-58°. Protoconch not pre-
served. Teleoconch of up to five convex weakly shoul-
dered whorls with periphery at abapical suture, sepa-
rated by weakly impressed shallowly undulating suture.
Sculpture of eleven rounded, orthocline ribs, narrower
than their interspaces, weakening over subsutural ramp.
Last whorl 65-67% of total height, convex, moderately
constricted at base; fasciole flattened, sharply delimited
by cord developed as continuation of adapical columellar
fold. Aperture wide; anal canal narrow; outer lip thin,
bearing short lirae starting some distance behind per-
istome and not extending deep within aperture in some
specimens, smooth in others. Siphonal canal moderately
short, unnotched at tip. Columella with three oblique
folds, weakening abapically. Colour pattern preserved
consisting of broad white band over background orange
placed mid-way between adapical suture and level of in-
sertion of outer lip.

Discussion — We attribute a few specimens to the extant
Mediterranean Ebenomitra savignyi (Payraudeau, 1826)
that share the characteristic white colour band over dark-
er orange/brown (Giannuzzi Savelli, 1982; Giannuzzi-
Savelli et al., 2003). It differs from Ebenomitra frumen-
tum (Bellardi, 1887) in being larger, broader, and the ribs
are stronger, but fade over the subsutural ramp, which is
not developed in E. frumentum.

Fossil records for this species are scarce. The specimen
figured by Cavallo & Repetto, fig. 309) is too poorly pre-
served to be certain of the identification but is probably
correct. Bellardi (1887b, p. 60) suggested E. savignyi
might have evolved from E. frumentum, but both seem to
co-exist in the Estepona assemblages.

Distribution — Upper Pliocene: western Mediterranean,
Estepona Basin (this paper); central Mediterranean,
Italy (Cavallo & Repetto, 1992). Present-day: southern
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Plate 26. Ebenomitra savignyi (Payraudeau, 1826); 1. NHMW 2024/0042/0010, height 11.5 mm, width 5.1 mm; 2. NHMW
2024/0042/0011, height 10.6 mm, width 4.8 mm. Velerin conglomerates, Velerin, Estepona, Lower Piacenzian, Upper
Pliocene.

Iberian Atlantic coast, western and central Mediterra-
nean (Giannuzzi Savelli, 1982; Giannuzzi-Savelli et al.,
2003).

Genus Fedosovia Harzhauser & Landau, 2021

Type species (by original designation) — Mitra (Callithea)
fuchsi Hoernes & Auinger, 1880, Middle Miocene, Pa-
ratethys.

2021b  Fedosovia Harzhauser & Landau, p. 34.

Fedosovia multigranosa (Vera-Pelaez, 2002)
Plate 27, figs 1-3
*2002  Anarithma? multigranosa Vera-Pelaez, p. 196,

figs 2S-U.

2018  Morula nodulosa (C.B. Adams, 1845) — Brunetti,
p- 316, fig. 4 [non Claremontiella nodulosa (C.B.
Adams, 1845)].

2022 Fedosovia multigranosa (Vera-Peldez, 2002) —
Landau & Harzhauser, p. 140, pl. 24, fig. 1.

Material and dimensions — Maximum height 8.7 mm,
width 3.7 mm. VC: NHMW 2020/0171/0002 (1), NHMW
2024/0042/0013-0014 (2), NHMW 2024/0042/0015 (2).

Description — Shell very small, moderately broad to mod-
erately slender fusiform; apical angle approx. 48°. Pro-
toconch paucispiral, low conical, 1.25 smooth, convex
whorls with raised nucleus (height: 610 ym, diameter:
560 um). Teleoconch boundary marked by beginning of
axial sculpture. Teleoconch of up on 4.5 whorls, separated
by shallow suture. First two teleoconch whorls almost
flat-sided, later weakly convex; first whorl with about 14
prosocline axial ribs, slightly wider than their interspaces,
second whorl three spiral cords, fourth mostly covered
by succeeding whorl at abapical suture, cords beaded at
axial intersections. On penultimate whorl third spiral cord
splits to form five rows of beads. Axial and spiral inter-
spaces very narrow, resulting in densely spaced, pillow-
like, subquadrate beads. Last whorl 73% of total height,
convex mid-whorl, moderately constricted at base, bear-
ing about 14 beaded cords formed by splitting of spirals;
siphonal fasciole relatively long, weakly rounded, bearing
about six narrower beaded cords. Aperture ovate, mod-
erately narrow; anal sinus not developed; outer lip thin
(incomplete in all specimens), smooth within. Columellar

Plate 27. Fedosovia multigranosa (Vera-Pelaez, 2002); 1. NHMW 2024/0042/0013, height 8.7 mm, width 3.7 mm; 2. NHMW
2020/0171/0002, height 6.3 mm, width 2.9 mm (digital images); 3. NHMW 2024/0042/0014, height 5.6 mm, width 2.6 mm,
3c, detail of protoconch (SEM images). Velerin carretera, Velerin, Estepona, Lower Piacenzian, Upper Pliocene.
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callus not thickened, marked by moderately broad indent-
ed rim over medial border of venter, bearing three colu-
mellar folds; adapical two folds very prominent, abapical
weaker. Siphonal canal moderately long, narrow, straight
or slightly bent to the left, unnotched at tip.

Discussion — This species was described within the genus
Anarithma Iredale, 1916, now placed in the family Mitro-
morphidae Casey, 1904. Whilst mitromorphid turrids do
have columellar folds, they are not as strong or as sharp as
those seen in this species. Moreover, the teleoconch sculp-
ture seen in the Estepona species of rows of squarish beads
is different from that seen in some species of Anarithma,
in which small tubercles are developed at the sculptural
intersections. In our opinion, the Estepona shell should be
placed in the family Costellariidae MacDonald, 1860. It is
highly reminiscent in sculpture to members of the genus
Fedosovia Harzhauser & Landau, 2021, although smaller
shelled than the Miocene Paratethyan F. fuchsi (Hoernes
& Auinger, 1880). The genus Fedosovia differs from other
costellariid genera by the combination of a peculiar ‘pil-
low-like” sculpture and a paucispiral protoconch (as op-
posed to Ebenomitra, which has a paucispiral protoconch,
but lacks the peculiar sculpture). The protoconch is pau-
cispiral (PL. 27, fig. 3), similar to that of the Paratethyan
species (see Harzhauser & Landau, 2021, fig. 4G). Since
Landau & Harzhauser (2022) further specimens were
found misplaced in the NHMW collection, nevertheless,
it is a rare species associated with the deeper water Vel-
erin carretera assemblage.

It has also been reported in the Italian Upper Pleis-
tocene. Brunetti (2018, fig. 4) illustrated it as Morula
nodulosa (C.B. Adams, 1845). This specimen is not an
Ergalataxinae but represents F. multigranosa. Brunetti
(2018, p. 316) described three columellar folds, which are
not clearly seen in his figure.

Distribution — Upper Pliocene: western Mediterranean,
Estepona Basin (Vera-Pelaez, 2002; Landau & Harzhaus-
er, 2022). Upper Pleistocene: central Mediterranean, Sar-
dinia (Brunetti, 2018).

Genus Uromitra Bellardi, 1887b

Type species (by subsequent designation, Harris, 1897) —
Uromitra antegressa Bellardi, 1887, Neogene, Italy.

1887b  Uromitra Bellardi, p. 23. Cossmann (1899, p. 168)
subsequently invalidly designated as type species
Voluta cupressina Brocchi, 1814 (also an origi-
nally included species).

1965  Tosapusia Azuma, p. 56. Type species (by mono-
typy): Mitropifex isaoi Kuroda & Sakurai in Kuroda,
1959, present-day, Indo-West Pacific.

Note — Harzhauser & Landau (2021b, p. 57) suggested
placement of a group of European costellariids that had
historically been placed in the genus Vexillum Roding,
1798 into Tosapusia Azuma, 1965. This group that in-

cluded Voluta cupressina Brocchi, 1814 from the Medi-
terranean Pliocene and Mitra neudorfensis Schaffer, 1898
and Vexillum pseudocupressinum Batuk, 1997 from the
Middle Miocene Paratethys, differed from Vexillum in
having a longer unnotched siphonal canal and straight
axial ribs, as opposed to arcuate and undulating in Vexil-
lum (Fedosov et al., 2017). Moreover, the preference for
offshore settings of all three species is consistent with the
deep water habitat of extant Tosapusia species.

However, in their enthusiasm to adapt fossil taxonomy to
modern molecular phylogenetics, they missed that Bel-
lardi (1887b) had already given a name to this group of
costellariids. The group assigned by Harzhauser & Lan-
dau (2021b) corresponds to Bellardi’s ‘/* Serie’ of Uromi-
tra species characterised as including “relatively elon-
gated slender shells, with a very acute spire composed
of numerous whorls, reticulated surface pattern, strongly
twisted columella, ending in a relatively long siphonal ca-
nal set obliquely to the main shell axis [loosely translated
from Italian]” (Bellardi, 1887b, p. 23). Species included
were: Uromitra antegressa Bellardi, 1887, U. antemissa
Bellardi, 1887, U. belliata Bellardi, 1887, U. paucicostata
Bellardi, 1887 from the Italian Miocene, and Voluta cu-
pressina Brocchi, 1814 from the Pliocene. Harris (1897,
p- 124) designated the Lower Miocene U. antegressa as
type species, which is unfortunate, as the specimen illus-
trated is incomplete and it was not refigured by Ferrero
Mortara et al. (1981). Cossmann’s (1899, p. 168) desig-
nation of Voluta cupressina as type for Uromitra would
have been more appropriate, however, it is invalid. There-
fore, if Harzhauser & Landau’s (2021b) generic concept
is correct, Tosapusia Azuma, 1965 is a junior subjective
synonym of Uromitra Bellardi, 1887b. How many of Bel-
lardi’s ‘Serie’ correspond to this generic concept needs to
be reviewed with Italian Miocene material, but probably
Bellardi’s ‘I-10° Serie’ are Uromitra (Bellardi, 1888, pl.
5, figs 21-45). His ‘11* Serie’ is considered to represent
Vexillum Roding, 1798 (see under V. recticosta).

Uromitra cupressina (Brocchi, 1814)
Plate 28, figs 1-3

*1814  Voluta cupressina Brocchi, p. 319, pl. 4, fig. 6.
1847  Mitra elegans Michelotti, p. 314, pl. 13, figs 12,
13 (non Reeve, 1845).
1850  Mitra cupressina Brocc. — Bellardi, p. 19, pl. 2,

figs 15, 16.

1887b  Uromitra cupressina Bell. [sic] — Bellardi, p. 26,
pl. 5, fig. 25.

1899  Uromitra cupressina Br. — Cossmann, p. 168, pl. 8,
fig. 32.

1904  Uromitra cupressina var. reticulomarginata Sac-
co, p. 85 (= var. A of Bellardi 1887b).

1904 Uromitra cupressina var. subrectosuturata Sacco,
p- 85 (= var. B of Bellardi 1887b).

1955  Vexillum (Vexillum) cupressinum (Brocchi 1814) —
Rossi Ronchetti, p. 244, fig. 130.

1960  Vexillum (Uromitra) cupressinum (Brocchi, 1814)
— Malatesta, p. 181, pl. 9, fig. 7.



1967

1967

1969

1974

1974

1978

1992

2000

2002

2008

2011

2013

2018

non 1852

non 1880

non 1908

non 1911

non 1928

Vexillum (Uromitra) cupressinum (Brocchi) — Pe-
losio, p. 46 [146], pl. 42, figs 7, 8.

Vexillum (Uromitra) cupressinum (Brocchi, 1814)
f. reticulomarginata (Sacco) — Pelosio, p. 46, pl.
42, fig. 9.

Vexillum (Uromitra) cupressinum (Brocchi) — Ma-
strorilli, p. 120, pl. 8, fig. 20.

Vexillum cupressinum (Brocchi) — Caprotti, p. 30,
pl. 3, fig. 10.

Uromitra cupressina (Brocchi, 1814) — Malatesta,
p- 367, pl. 29, fig. 4.

Voluta cupressina Brocchi, 1814 — Pinna & Spe-
zia, p. 168, pl. 61, fig. 4.

Vexillum (Costellaria) cupressinum (Brocchi, 1814)
— Cavallo & Repetto, p. 120, fig. 306.

Vexillum (Uromitra) cupressinum (Brocchi, 1814)
— Davoli, p. 203, pl. 6, figs 15-18.

Vexillum (Uromitra) cupressinum (Brocchi, 1814)
— Chirli, p. 55, pl. 27, figs 9-12, pl. 28, figs 1-4.
Vexillum cupressinum (Brocchi, 1814) — Chirli &
Richard, p. 53, pl. 10, figs 5, 6.

Uromitra cupressina (Brocchi, 1814) — Chirli &
Linse, p. 137, pl. 46, fig. 4.

Costellaria cupressina (Brocchi, 1814) — Landau
etal.,p.217,pl. 34, fig. 13.

Vexillum cupressinum (Brocchi, 1814) — Brunetti
& Cresti, p. 82, fig. 315.

Mitra cupressina Brocc. — Hornes, p. 104, pl. 10,
figs 25-27 [Uromitra pseudocupressina (Batuk,
1997)].

Mitra (Callithea) cupressina Brocc. — Hoernes &
Auinger, p. 86, pl. 10, fig. 10 [Uromitra pseudocu-
pressina (Batuk, 1997)].

Mitra (Callithea) cupressina Brocc. — Schaffer,
p. 100, pl.10, fig. 19 [Uromitra pseudocupressina
(Batuk, 1997)].

Turricula (Uromitra) cupressina Brocc. — Fried-
berg, p. 29, pl. 1, fig. 22 [Uromitra pseudocu-
pressina (Batuk, 1997)].

Turricula cupressina Brocc. — Friedberg, p. 580,
pl. 37, fig. 29 [Uromitra pseudocupressina (Batuk,
1997)].

Cainozoic Research, 24(2), pp. 189-230, December 2024 219

non 1960  Vexillum (Uromitra) cupressinum (Brocchi, 1814)
— Kojumdgieva in Kojumdgieva & Strachimirov,
p. 161, pl. 42, fig. 12 [Uromitra pseudocupressina
(Batuk, 1997)].

Vexillum (Uromitra) cupressinum Brocc. — Florei,
p. 686, pl. 9, fig. 69 [Uromitra pseudocupressina
(Batuk, 1997)].

Mitra (Vexillum) cupressina Brocchi, 1814 —
Strausz, p. 369, pl. 25, figs 4, 5 [Uromitra pseudo-
cupressina (Batuk, 1997)].

Vexillum (Vexillum) cupressinum Brocchi — Cse-
preghy-Meznerics, p. 30, pl. 14, fig. 7 [Uromitra
pseudocupressina (Batuk, 1997)].

Vexillum (Uromitra) cupressinum (Brocchi) —
Schultz, p. 70, pl. 28, fig. 6 [Uromitra pseudocu-
pressina (Batuk, 1997)].

Vexillum (Uromitra) cupresianum [sic] (Brocchi)
— Tita, p. 548, fig. 5¢ [Uromitra pseudocupressina
(Batuk, 1997)].

non 1961

non 1966

non 1972

non 1998

non 2007

Material and dimensions — Maximum height 13.8 mm,
width 4.0 mm. VC: NHMW 2024/0042/0001-0003 (3),
2024/0042/0004 (1).

Description — Shell small, slender fusiform, with mod-
erately incised suture; apical angle 34-37°. Protoconch
high conical, of 3.5 smooth, convex whorls (height:
920 um, diameter: 620 um). Teleoconch of up to six
weakly convex to subcylindrical whorls. Sculpture on
first teleoconch whorl about 12 opisthocline axial ribs
crossed by single subsutural cord beading ribs to give
weakly coronate appearance at adapical suture. Abapi-
cally number of primary cords increases to six on
penultimate whorl, with occasional secondaries inter-
calated in some interspaces in some specimens. Subsu-
tural cord remains slightly stronger and wider spaced
than the rest of the cords. Number of axial ribs ex-
tremely variable, between 12-22 on penultimate whorl,
the cords variably forming small tubercles over the
intersections. Last whorl 58 % of total height, moder-
ately convex, moderately contracted at base; siphonal
fasciole broad, rounded, sharply delimited from base,
bearing four strong spiral cords that are continuations

Plate 28. Uromitra cupressina (Brocchi, 1814); 1. NHMW 2024/0042/0001, height 14.0 mm, width 3.9 mm; 2. NHMW 2024/
0042/0002, height 11.6 mm, width 3.5 mm; 3. NHMW 2024/0042/0003, height 9.8 mm, width 3.3 mm. Velerin carretera, Vel-
erin, Estepona, Lower Piacenzian, Upper Pliocene.
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of the columellar folds. Aperture narrow, elongate;
outer lip thin, bearing delicate lirae deep within aper-
ture; siphonal canal long, moderately narrow, straight,
unnotched. Columella strongly twisted at fasciole,
bearing four prominent, elevated, sharp folds weaken-
ing abapically. Columellar callus weakly delimited, not
thickened.

Discussion — The protoconch and earliest teleoconch
whorls in Uromitra cupressina (Brocchi, 1814) show lit-
tle intraspecific variability. However, with ontogeny the
number of axial ribs on later whorls is highly variable
resulting in two main morphotypes; one with finely re-
ticulated sculpture, axials weakly predominant, with
small tubercles developed at the intersections where the
cords cross the ribs; this is var. reticulomarginata Sacco,
1904. The second with strongly predominant and widely
spaced axial ribs, the cords slightly swollen over the ribs,
but not tubercular; var. subrectosuturata Sacco, 1904.
These two morphotypes occur together in the deeper wa-
ter assemblage of Velerin carretera. They have also been
recognised co-occurring in the Italian Pliocene (Bellardi,
1887b; Pelosio, 1967; Chirli, 2002).

Harzhauser & Landau (2021b, p. 59) adopted a stricter
species concept than that of Landau ef al. (2013, p. 218)
and considered the Paratethyan records a separate spe-
cies, Uromitra pseudocupressina (Batuk, 1997). The
Paratethyan species differs in having a higher number
of axial ribs (especially on early spire whorls), the spi-
ral cords are more numerous and not swollen over the
ribs (not forming tubercles), separated by more numerous
narrower grooves visible in the axial interspaces in U.
pseudocupressina (see Harzhauser & Landau, 2021, figs
19E-H).

Distribution — Middle Miocene: Proto-Mediterranean
(Serravallian): Karaman Basin, Turkey (Landau et al.,
2013). Upper Miocene: central Proto-Mediterranean
(Michelotti, 1847; Bellardi, 1850, 1887b; Davoli, 2000).
Lower Pliocene: central Mediterranean, Italy (Bellardi,
1887b; Pelosio, 1967; Caprotti, 1974; Chirli, 2002; Bru-
netti & Cresti, 2018). Upper Pliocene: western Mediter-
ranean, Estepona Basin (this paper); central Mediterra-
nean, Italy (Malatesta, 1974; Cavallo & Repetto, 1992).
Lower Pleistocene: central Mediterranean, Italy (Malate-
sta, 1960); eastern Mediterranean, Rhodes Island (Chirli
& Linse, 2011).

Genus Vexillum Réding, 1798

Type species (by subsequent designation by Woodring,
1928) — Vexillum plicatum Roding, 1798 (= Voluta pli-
caria Linnaeus, 1758), present-day, Indo-Pacific.

1798  Vexillum Roding, p. 138.

For generic synonymy see Harzhauser & Landau (2021b)
and Fedosov et al. (2017).

Vexillum nitidum (Bellardi, 1887)
Plate 29, fig. 1

*1887b  Uromitra nitida Bellardi, p. 45, pl. 5, fig. 49.
1981 Uromitra nitida Bellardi, 1887 — Ferrero Mortara
etal.,p.167,pl. 52, fig. 18.
1992 Vexillum (Uromitra) nitidum (Bellardi, 1887) —
Cavallo & Repetto, p. 120, fig. 308.
2002 Vexillum nitidum (Bellardi, 1887) — Chirli, p. 52,
pl. 26, figs 7-9.
2018 Vexillum nitidum (Bellardi, 1887) — Brunetti &
Cresti, p. 82, fig. 316.
non 2021b  Vexillum nitidum (Schaffer, 1898) [non Bellardi,
1887] — Harzhauser & Landau, p. 52, fig. 18B.

Material and dimensions —Height 21.0 mm, width 7.6 mm.
VC: NHMW 2024/0042/0084 (1).

Description — Shell large, solid, moderately slender fusi-
form, with mid-height, regularly conical spire; apical angle
initially 47°, later 30°. Protoconch not preserved. Teleo-
conch of up to seven low, weakly convex to subcylindrical
whorls, separated by moderately impressed suture. Axial
sculpture of about 16 low, narrow, straight orthocline ribs,
about Y2-'5 width of their interspaces continuing strongly
developed to outer lip. Fine spiral threads cover entire
surface visible only under magnification. Last whorl 60%
of total height, broadly convex, moderately constricted
at base; fasciole flattened, poorly developed. Aperture
elongate, moderately narrow; outer lip thin edged, bear-
ing about ten short lirae starting some distance behind
peristome; anal canal narrow, shallow V-shaped; siphonal
canal moderately long, slightly bent to left, very shallowly
notched at tip. Columella straight, bearing four oblique
folds, weakening abapically. Columellar callus weakly
thickened abapically, narrowly discontinuous above
adapical fold, indented in parietal region.

Discussion — Bellardi grouped together a series of
Uromitra Bellardi, 1877 species with straight axial ribs
that where weakly coronate at the adapical suture, lack
of spiral sculpture, except for the weakest, almost im-

Plate 29. Vexillum nitidum (Bellardi, 1887); 1. NHMW 2024/
0042/0084, height 21.0 mm, width 7.6 mm. Velerin carretera,
Velerin, Estepona, Lower Piacenzian, Upper Pliocene.



perceptible, spiral threads or grooves, and a short almost
straight columella, weakly bent to the left (1887b, p. 43,
‘11* Serie’). In this group he included Uromitra recti-
costata [sic] (Bellardi, 1850) (unnecessary emendation
of his earlier name recticosta), U. soror Bellardi, 1877,
U. crebricostata Bellardi, 1887, and U. nitida Bellardi,
1877 (see Ferrero Mortara et al., 1981, pl. 52 figs 15-18 for
types). Herein, these species are all placed in Vexillum.
Vexillum recticosta differs in being smaller, with a some-
what gradate rather than regularly conical spire, the last
whorl is more strongly constricted at the base, the axial
ribs are more numerous and lower, not as sharp. Vexil-
lum soror and V. crebricostatum have more numerous
ribs. This species seems to be uncommon in the Italian
Pliocene (Bellardi, 1887b, p. 45) and associated with
sandy clays (Chirli, 2002, p. 52). In Estepona the only
specimen at hand comes from the deeper water assem-
blage of Velerin carretera.

Distribution — Upper Miocene: central Proto-Mediter-
ranean, Italy (Bellardi, 1887b). Lower Pliocene: central
Mediterranean, Italy (Bellardi, 1887b; Ferrero Mortara et
al., 1981; Cavallo & Repetto, 1992; Chirli, 2002; Brunetti
& Cresti 2018). Upper Pliocene: western Mediterranean,
Estepona Basin (this paper).

Vexillum pyramidellum (Brocchi, 1814)
Plate 30, figs 1-3

*1814  Voluta pyramidella Brocchi, p. 318, pl. 4, fig. 5.
1814  Voluta plicatula Brocchi, p. 318, pl. 4, fig. 7.

1887b  Uromitra pyramidella (Brocc.) — Bellardi, p. 46,
pl. 5, fig. 51.

1887b  Uromitra plicatula (Brocc.) — Bellardi, p. 49, pl. 5,
figs 54-56.

1904  Uromitra pyramidella var. miostriata Sacc., Sac-
co, p. 85, pl. 19, fig. 13.

1911  Mitra (Uromitra) pyramidella Br. — Cerulli-Irelli,
p- 287, pl. 38, fig. 23.

1911 Mitra (Uromitra) plicatula Br. — Cerulli-Irelli,
p- 287, pl. 38, fig. 24-29.

1955  Pusia (Pusia) (Pusia) ebenus var. pyramidella
(Brocchi 1814) — Rossi Ronchetti, p. 239, fig. 127.

1955  Pusia (Pusia) (Pusia) ebenus var. plicatula (Broc-
chi 1814) — Rossi Ronchetti, p. 241, fig. 128.

1959  Pusia (Pusia) pyramidella (Brocchi) — Ruggieri et
al., p. 79, pl. 19, fig. 116.

1959  Pusia (Pusia) plicatula (Brocchi) — Ruggieri et
al., p. 80, pl. 17, fig. 106.

1964  Vexillum (Uromitra) plicatulum (Brocchi 1814) —
Anderson, p. 262, pl. 26, fig. 200.

1967  Pusia (Pusia) plicatula (Brocchi) — Pelosio, p. 45,
pl. 42, figs 4-6.

1974 Pusia (Pusia) plicatula (Brocchi) — Caprotti, p. 30,
pl. 3, fig. 11.

1974 Vexillum (Ebenomitra) pyramidella (Brocchi 1814)
— Malatesta, p. 366, pl. 29, fig. 1.

1974  Vexillum (Ebenomitra) ebenus plicatula (Brocchi
1814) — Malatesta, p. 366, pl. 29, fig. 2.
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1976  Pusia pyramidella (Brocchi, 1814) — Caprotti, p.
11, pl. 16, fig. 18.

1978  Voluta pyramidella Brocchi, 1814 — Pinna & Spe-
zia, p. 170, pl. 65, fig. 2.

1978  Voluta plicatula Brocchi, 1814 — Pinna & Spezia,
p. 170, pl. 67, fig. 2.

1984  Vexillum (Uromitra) plicatulum (Brocchi, 1814) —
A.W. Janssen, p. 267, pl. 67, fig. 9.

1992 Vexillum (Pusia) ebenus (Lamarck, 1811) — Ca-
vallo & Repetto, p. 120, fig. 307 [ron Ebenomitra
ebenus (Lamarck, 1811)].

1995  Voluta pyramidella Br. — Della Bella & Tabanelli,
p- 293, fig A.

2000  Vexillum (Uromitra) aff. V. (U.) plicatulum (Broc-
chi, 1814) — Davoli, p. 206, pl. 6, figs 1-6.

2002 Vexillum pyramidellum (Brocchi, 1814) — Chirli,
p. 53, pl. 27, figs 10-12, pl. 27, figs 1-8.

2007  Vexillum (Uromitra) plicatulum (Brocchi, 1814) —
Wienrich, p. 654, pl. 137, fig. 2.

2010 Vexillum ebenus pyramidella (Brocchi, 1814) —
Sosso & dell’Angelo, p. 42, p. 59 unnumbered
figure centre middle row.

2011 Vexillum pyramidellum (Brocchi, 1814) — Chirli &
Linse, p. 139, pl. 47, fig. 3.

2017  Pusia pyramidella (Brocchi, 1814) — Biiylikmeri¢
et al,p. 7,9, fig. 5G (named as Vexillum ebens
[sic] pyramidella on plate text).

2018  Vexillum plicatulus (Brocchi, 1814) — Brunetti &
Cresti, p. 82, fig. 317.

non 1852 Mitra pyramidella Brocc. — Hornes (pars), p. 107,
pl. 10, fig. 28 [= Vexillum badensis (Hoernes &
Auinger, 1880)].

Mitra pyramidella Brocc. — Hornes (pars), p. 107,
pl. 10, fig. 29 [= Vexillum transalpinum Harzhau-
ser & Landau, 2021b].

Turricula plicatula Broce. — Friedberg, p. 28, pl.
1, fig. 20 [= Vexillum transalpinum Harzhauser &
Landau, 2021b].

Vexillum (Costellaria) plicatulum (Brocchi) — Cse-
preghy-Meznerics, p. 45, pl. 5, fig. 26 [?= Vexillum
transalpinum Harzhauser & Landau, 2021b)].
Vexillum (Vexillum) plicatula (Brocchi) — Eriinal-
Erentdz, p. 78, pl. 12, figs 6-12 [= Vexillum trans-
alpinum Harzhauser & Landau, 2021b].

Mitra (Vexillum) aff. plicatula Brocchi, 1814 —
Strausz, p. 368, pl. 26, figs 1-2 [?= Vexillum trans-
alpinum Harzhauser & Landau, 2021b].

Pusia pyramidella (Brocchi, 1814) — Landau et
al., p. 215, pl. 34, figs 7-9, pl. 68, fig. 9 [= Vexil-
lum transalpinum Harzhauser & Landau, 2021b].

non 1852

non 1911

non 1954

non 1958

non 1966

non 2013

Material and dimensions — Maximum height 34.3 mm,
width 10.6 mm. CO: NHMW 2024/0042/0077-0079
(3), 2024/0042/0080 (10). EL: 2024/0042/0100 (3). PA:
2024/0042/0083 (1).

Description — Shell large, solid, moderately slender
fusiform, with moderately high, slightly gradate conical
spire; apical angle 31-40°. Protoconch poorly preserved,



222  Landau & Harzhauser. The Pliocene Gastropoda of Estepona, southern Spain. Part 25: Mitroidea and Turbinelloidea

Plate 30. Vexillum pyramidellum (Brocchi, 1814); 1. NHMW 2024/0042/0077, height 34.0 mm, width 10.8 mm; 2. NHMW 2024/
0042/0078, height 29.8 mm, width 10.8 mm; 3. NHMW 2024/0042/0079, height 32.4 mm, width 9.7 mm. Velerin conglomerates,
Velerin, Estepona, Lower Piacenzian, Upper Pliocene.

but multispiral. Teleoconch of up to ten weakly convex
to subcylindrical whorls, separated by impressed su-
ture. Axial sculpture extremely variable, about 14 low,
orthocline ribs, roughly equal in width to their inter-
spaces, in most specimens weakening to obsolete on
last two whorls. Fine spiral threads cover entire surface
visible only under magnification. Last whorl 53-57%
of total height, moderately convex to subcylindrical,
constricted at base; fasciole broadly rounded, poorly
delimited from base. Aperture elongate, moderately
narrow; outer lip thin edged, very weakly lyrate, lirae
starting deep within aperture; anal canal narrow, shal-
low V-shaped; siphonal canal moderate length, slightly
bent to right, very shallowly notched at tip. Columella
straight, bearing four oblique folds, weakening abapi-
cally. Columellar callus weakly thickened abapically,
narrowly discontinuous above adapical fold with slight-
ly thickened parietal pad.

Discussion — Most authors have placed this species in the
genus Vexillum Roding, 1798. However, it differs from
members of that genus in lacking ribs on mid-spire whorls
(but rather broad and low folds), having an unnotched si-
phonal canal, and a rather short aperture. The shell shape
and sculpture are reminiscent of members of the genus
Protoelongata Herrmann, Stossier & R. Salisbury, 2014
[type species Protoelongata dekkersi (Herrmann, Stoss-
ier & R. Salisbury, 2014), present-day, Philippines], but
this is an Indo-Pacific genus. With some hesitation we
provisionally maintain the species in Vexillum.

Della Bella & Tabanelli (1995) concluded that Voluta
pyramidella Brocchi, 1814 and Voluta plicatula Brocchi,
1814 were different forms of a single species, the name
Vexillum pyramidellum having priority. The teleoconch
of Ebenomitra ebenus (Lamarck, 1811) is similar, but the
protoconch differs in being paucispiral, character of the
genus Ebenomitra Monterosato, 1917, whereas Vexillum
pyramidellum has a multispiral protoconch, character of
the genus Vexillum Roding, 1798.

Although Vexillum pyramidellum is highly variable in
profile and sculpture (see e.g., Chirli, pl. 27, figs 10-12,
pl. 27, figs 1-8), the Estepona specimens are less variable,

all having relatively weak axial ribs on early teleoconch
whorls that become obsolete or weaken on the last two
whorls in most specimens.

In view of the variablility seen in Pliocene specimens
of this species, Landau ez al. (2013) adopted a wide spe-
cies concept that did not stand up to critical review when
Middle Miocene Paratethyan material was re-examined.
Harzhauser & Landau (2021b) considered most of the
Paratethyan records to represent Vexillum transalpinum
Harzhauser & Landau, 2021b that, although also variable
in shape and sculpture, differed from Brocchi’s species
in that the axial sculpture is never completely reduced
on penultimate and last whorls, as is typical for Pliocene
specimens of V. pyramidellum. We have provisionally
kept in the synonymy the rather poorly preserved speci-
mens from the Miocene North Sea Basin recorded by
Anderson (1964, pl. 26, fig. 200), Janssen (1984, pl. 67,
fig. 9) and Wienrich (2007, pl. 137, fig. 2), although better
preserved material may demonstrate these to represent
a separate species within the V. pyramidellum species
group.

For further discussion see under V. cf. recticosta (Bel-
lardi, 1850) below.

Distribution — Lower-Middle Miocene: North Sea Ba-
sin (late Burdigalian-Langhian): Germany (Anderson,
1964; Wienrich, 2007), Netherlands (A.W. Janssen,
1984). Upper Miocene: Proto-Mediterranean Sea (Tor-
tonian): Po Basin, Italy (Bellardi, 1887; Davoli, 2000).
Lower Pliocene: central Mediterranean, Italy (Bellardi,
1887b; Pelosio, 1967; Chirli, 2002; Brunetti & Cresti,
2018); eastern Mediterranean (Biiylikmerig ef al., 2017).
Upper Pliocene: western Mediterranean, Estepona Ba-
sin, Spain (this paper); central Mediterranean, Italy
(Bellardi, 1887; Ruggieri et al., 1959; Caprotti, 1974,
1976; Malatesta, 1974; Cavallo & Repetto, 1992; Sosso
& dell’Angelo, 2010). Lower Pleistocene: central Medi-
terranean, Italy (Cerulli-Irelli, 1911; Della Bella & Ta-
banelli, 1995); eastern Mediterranean, Rhodes Island
(Chirli & Linse, 2011).



Vexillum cf. recticosta (Bellardi, 1850)
Plate 31, figs 1-2

cf. 1850  Mitra recticosta Bellardi, p. 22, pl. 2, fig. 19.
cf. 1887b  Uromitra recticostata [sic] Bell. — Bellardi, p. 43.
cf. 1968 Vexillum (Uromitra) recticosta (Bellardi, 1850) —
Robba, p. 557, pl. 42, fig. 9.
cf. 1981 Uromitra recticosta Bellardi, 1850 — Ferrero Mor-
tara et al., p. 166, pl. 52, fig. 15.
non 1852 Mitra recticosta Bell — Hornes, p. 106, pl. 10, fig.
31 [= Pusia schafferi (Meznerics, 1933)].
non 1880  Mitra (Costellaria) recticosta Bell. — Hoernes &

Auinger, p. 85, pl. 10, figs 5-8 [= Pusia pseudo-
recticosta (Boettger, 1906)].

Material and dimensions — Maximum height 33.1 mm,
width 11.0 mm. CO: NHMW 2024/0042/0081-0082 (2).
VC: NHMW 2024/0042/0101 (4).

Description — Shell large, solid, moderately broad fusi-
form, with moderately high conical spire; early spire
weakly gradate; apical angle 36-39°. Protoconch not
preserved. Teleoconch of up to ten low subcylindrical
whorls, separated by deeply impressed, very narrowly
canaliculate suture. Axial sculpture of about 12 straight,
narrow, widely spaced orthocline ribs, slightly produced
adapically making suture weakly coronate. Extremely
faint spiral grooves cover entire surface, abraded in most
specimens. Last whorl relatively short, 50-56% of total
height, weakly convex, moderately constricted at base;
fasciole weakly rounded, weakly delimited from base
by shallow neck. Aperture elongate, moderately nar-
row; anal canal marked by faint narrow groove; outer
lip thin, with 11-13 lirae starting some distance behind
peristome, extending deep within aperture. Columella
relatively short, bearing four folds, increasingly oblique
and weakening abapically. Columellar callus indistinct
in abapical half, poorly delimited, slightly thickened in
parietal region. Siphonal canal moderately short, almost
straight, slightly bent to left, with wide, shallow siphonal
notch.
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Discussion — The Estepona specimen is closely similar to
V. recticosta in sculpture, having low spire whorls and a
short last whorl. However, it is twice the size of V. recti-
costa (13.0-19.0 mm; fide Bellardi, 1887b; Robba, 1968)
and the spire is higher. It may represent a gerontic speci-
men, but with the material available we are unsure, and
leave it in open nomenclature.

Vexillum soror (Bellardi, 1877), also from the Lower
Pliocene of Italy differs from V. recticosta in being slender-
er with more numerous axial ribs. Vexillum crebricostatum
from the Upper Miocene of Italy is broad like V. recticosta
but has more numerous axial ribs like V. soror. Vexillum
nitidum from the Upper Miocene-Lower Pliocene of Italy is
larger shelled (25 mm vs. 19 mm; fide Bellardi, 1887b), the
spire is regularly conical, not gradate, the whorls slightly
more convex, the axial ribs fewer and weaker, and the last
whorl is less constricted at the base.

Another species that must be compared is Vexillum bi-
farium (Bellardi, 1887). This was placed together with
V. pyramidellum (Brocchi, 1814) in ‘/2¢ Serie’ that, ac-
cording to Bellardi, had no characters that clearly sepa-
rated these species from species in his “Series 117, but
included species with a spire higher than the last whorl,
more or less constricted anteriorly, and the surface en-
tirely covered in irregular axial ribs; the early teleoconch
whorls are ribbed in all species in ‘//“ Serie’ except for
V. eoebenus (Bellardi, 1887). If V. bifarium is indeed a
valid species and not just an extreme form of V. pyra-
midellum, the syntype illustrated by Ferrero Mortara et
al. (1981, pl. 52, fig. 19) differs in having more numerous
ribs. Specimens illustrated by Chirli (2002, pl. 52, figs
4-8) are problematic. Some show close-set ribs (pl. 52,
figs 4-6), whilst one specimen has lower, broader, sub-
obsolete ribs, similar to one specimen from the Rio del
Padron locality in Estepona that we consider an extreme
form of V. pyramidellum. These Vexillum species in Bel-
lardi’s ‘11 e 12° Serie’ require revision based on Italian
specimens.

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

Plate 31. Vexillum cf. recticosta (Bellardi, 1850); 1. NHMW 2024/0042/0081, height 33.1 mm, width 11.0 mm; 2. NHMW
2024/0042/0082, height 32.3 mm, width 11.5 mm. Velerin conglomerates, Velerin, Estepona, Lower Piacenzian, Upper Pliocene.
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Discussion

In the superfamily Mitroidea only Mitridae Swainson,
1831 are represented in the Estepona assemblages, and in
the Turbinelloidea only Costellariidae MacDonald, 1860.

Mitridae

In this superfamily 20 species are recorded representing
four genera, of which one species is described as new:
Episcomitra gonnieae nov. sp., and two are left in open
nomenclature. This is a vast increase from the 3-4 species
previously known from the Iberian Pliocene. Moreover,
this is likely to be an underestimate in diversity bearing in
mind that a large amount of material was too poorly pre-
served to identify to species level. It is, nevertheless, clear
that the Pliocene Mediterranean has a rich and diversified
mitrid assemblage that did not survive the cooling events
during the Pliocene. Loss of diversity seems to have been
more gradual than in other more thermophilic groups,
as most of the species are present in both the Early and
Late Pliocene, and six species survived until the end of
the Early Pleistocene (see Figure 1). None of the Pliocene
mitrid species survive today in the Mediterranean where
only three species occur (Giannuzzi-Savelli ef al., 2003).

Costellariidae

The Costellariidae are represented by ten species repre-
senting five genera, of which one species is described as
new: Ebenomitra ellenae nov. sp., and one is left in open
nomenclature. This group is possibly less thermophilic,
two species survive in the Mediterranean today, although
all seem to represent the genus Ebenomitra (of species
figured in Giannuzzi-Savelli ef al., 2003). Bellardithala,
Fedovsovia, Uromitra and Vexillum do not occur in the
Mediterranean today (Figure 1).
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