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Spain. Part 23: Colubrariidae, Pisaniidae, Tudiclidae,
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In this paper we continue to review the Buccinoidea of the Lower Piacenzian, Upper Pliocene of Estepona, southern Spain, with the
description of the families Colubrariidae, Pisaniidae, Tudiclidae and Nassariidae (in part). Fifteen species are recorded within seven
genera, of which eight are described as new: Colubraria alboranensis nov. sp., Kanamarua ducoi nov. sp., Metula moli nov. sp., Aplus
raveni nov. sp., Euthria iberoadunca nov. sp., Euthria inflatissima nov. sp., Euthria pliovirginea nov. sp. and Euthria pouweri nov.
sp., one species is left in open nomenclature. Pisania baetica Lozano-Francisco & Vera-Pelaez, 2006 is considered a junior subjective
synonym of Pisania magna (Foresti, 1868) and Pisania plioalboranensis Lozano-Francisco & Vera-Pelaez, 2006 is considered a
junior subjective synonym of Pisania plioangustata (Sacco, 1904). The genus Kanamarua Kuroda, 1951 is recognised in the European
fossil assemblages for the first time.

Just over half (53%) of the species are endemic to the Pliocene Mediterranean Alboran Sea, the rest of the species are also found in the
Pliocene of the central Mediterranean Sea. Only one of those Pliocene species survived to the present day.

Two species of Euthria from the Atlantic Lower Pliocene Guadalquivir Basin assemblages are described as new: E. lucenica nov. sp.

and E. onubensis nov. sp.

KEy worbps: southern Spain, Upper Pliocene, Gastropoda, Buccinidae, Pisaniidae, Tudiclidae, Buccinoidea, new species

Introduction

In this paper we continue the revision of the Buccino-
idea in the diverse Pliocene assemblages of Estepona in
south-western Spain, covering the families Colubrariidae
Dall, 1904, Pisaniidae Gray, 1857, Tudiclidae Cossmann,
1901, and the subfamily Photinae Gray, 1857 within the
Nassariidae Iredale, 1916 (1835). Other families within
the Buccinidae have already been revised by our team,
the Chauvetiidae Kantor, Fedosov, Kosyan, Puillandre,
Sorokin, Kano, R. Clark & Bouchet, 2022 (Landau & Mi-
cali, 2023), the Columbellidae Swainson, 1840 (Landau
et al., 2023), and the Nassariidae Iredale, 1916 (1835)
(excluding Photinae) (Landau et al., 2009), with a few
additions in Landau & Mulder (2020). This is the first
paper specifically concentrating on these families in the
assemblage, although a few species were described by
Lozano-Francisco & Vera-Peldez (2006) that are revised

herein. The last remaining family within the superfamily,
the Fasciolariidae Gray, 1853 will be revised in a separate
paper (Landau & Harzhauser, submitted).

As with other parts of this series, this work is done in tan-
dem with a revision of the Buccinoidea of the Middle Mio-
cene Paratethyan assemblages (Harzhauser & Landau,
2024), which offers a congruous taxonomic framework
and a deeper understanding of the similarities and differ-
ences between them.

Other works on the Buccinoidea of the Iberian Pliocene
are those of Martinell (1982) describing the Mediterra-
nean assemblages of NE Spain, and Gonzalez-Delgado
(1989) for the Atlantic Guadalquivir Basin of SW Spain,
also described by Landau et al. (2011). However, neither
of these assemblages are as diverse as that of Estepona.
Important recent works covering the Mediterranean
Pliocene of Italy are those of Brunetti & Della Bella
(2014, 2016) that showed these groups to be more diverse
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that previous acknowledged. In this work we recognise
some of the species revised by those authors together
with a cohort of species that seem to have been endemic
to the Pliocene Alboran Sea, not present in the western or
central Mediterranean Pliocene, nor that of the adjacent
Atlantic.

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 MPP-
MUI of Raffi & Monegatti (1993) and Monegatti & Raffi
(2001), which includes the Zanclean and earliest Piacenz-
ian (see Landau ef al., 2011, text-fig. 9).

Material and methods

The material described herein was collected from sev-
eral localities around Estepona by the senior author (BL;
1997-2020) and by Henk Mulder between 2008-2023, to
whom we are extremely grateful for his tireless efforts
and generosity in making his collection available to us.
For a map of localities see Landau et al. (2003, p. 4, text-
fig. 1). The material is housed in the Natural History
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.

In the descriptions we follow Harzhauser & Landau
(2024, p. 6, fig. 1) and categorise the shells as: small (SL
< 20.0 mm), medium-sized (20—60 mm), large (>60—100
mm) and very large (SL > 100 mm). We evaluated aper-
ture length (AL), aperture width (AW), aperture height
(AH), and last whorl height (LWH). Inner lip denticles
numbered D1-D7, where D1 = the anal denticle.

Abbreviations:

CO: Velerin conglomerates; VC: Velerin Carretera;

EL: El Lobillo; see Landau et 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

Systematics has been updated following Bouchet ef al.
(2017), updated by Kantor et al. (2022).

Subclass Caenogastropoda

Order Neogastropoda

Superfamily Buccinoidea Rafinesque, 1815
Family Colubrariidae Dall, 1904

Genus Colubraria Schumacher, 1817

Type species (by monotypy) — Colubraria granulata
Schumacher, 1817. Present-day, Indo-Pacific.

1817  Colubraria Schumacher, p. 76, 251.

1847  Columbaria Gray, p. 133. Incorrect subsequent
spelling.

1852 Epidromus Morch, p. 107. Type species (by sub-
sequent designation, Cossmann, 1889): Triton
distortus Schubert & Wagner, 1829, present-day,
Indo-Pacific.

1925  Obex Iredale, p. 259. Type species (by monotypy):
Obex mulveyana Iredale, 1925, present-day, New
South Wales, Australia.

2013 Rogquesia Petuch, p. 200. Type species (by origi-
nal designation): Roquesia lindae Petuch, 2013,
present-day, Venezuela.

Note — Two genera with closely similar teleoconchs have
been recognised: Cumia Bivona e Bernardi, 1838 (type
species Cumia decussata Bivona ¢ Bernardi, 1838; = Tri-
ton reticulatum de Blainville, 1829; = Murex (Fusus) inter-
textus Helbling, 1779) and Colubraria Schumacher, 1817.
Their separation is based on protoconch type, Cumia has a
very small, paucispiral papillate protoconch, whilst Colu-
braria has a larger, taller multispiral protoconch (Watters,
2009; Monsecour & Monsecour, 2011). However, the im-
portance of protoconch type in generic separation is ques-
tionable in the absence of other teleoconch characters, as
planktotrophy is lost in so many gastropod genera. The
molecular phylogeny of Colubraria by Oliverio & Modica
(2010, fig. 6) shows Colubraria reticulata (= Cumia inter-
texta, type species of Cumia) nestled amongst other Colu-
braria species such as Colubraria muricata ([Lightfoot,
1786]). However, in order to resolve this issue, a larger mo-
lecular dataset would be necessary (Yuri Kantor personal
comm. MH, 09/10/23). We therefore provisionally accept
the separation of Cumia/Colubraria based on protoconch
morphology, with some scepticism.

Colubraria alboranensis nov. sp.
Plate 1, figs 1-5

ZooBank registration —urn:lsid:zoobank.org:act:B652 A5F4-
27CC-471F-8F96-0B78B883707B

Type material — Holotype NHMW 2023/0323/0048,
height 51.6 mm, width 18.6 mm; paratype 1 NHMW
2023/0323/0049, height 36.1 mm, width 13.7 mm; para-
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Plate 1. Colubraria alboranensis nov. sp.; 1. Holotype NHMW 2023/0323/0048, height 51.6 mm, width 18.6 mm; 2. Paratype
1 NHMW 2023/0323/0049, height 36.1 mm, width 13.7 mm; 3. Paratype 2 NHMW 2012/0197/0050 height 29.6 mm, width
12.0 mm; 4. Paratype 3 NHMW 2023/0323/0051, height 28.2 mm, width 11.4 mm, 4 b, c, detail of protoconch; 5. Paratype 4
RGM.1404366, height 27.3 mm, width 10.7 mm. Velerin conglomerates, Velerin, Estepona, Lower Piacenzian, Upper Pliocene.

type 2 NHMW 2012/0197/0050 height 29.6 mm, width
12.0 mm; paratype 3 NHMW 2023/0323/0051 (juve-
nile), height 28.2 mm, width 11.4 mm; paratype 4 RGM.
1404366, height 27.3 mm, width 10.7 mm.

Other material — Maximum height 51.6 mm, width 18.6 mm.
CO: NHMW 2023/0323/0053 (10).

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

Type stratum — unnamed beds of Lower Piacenzian age,
Upper Pliocene.

Etymology — Named after the Alboran Sea, where it oc-
curred in the Pliocene. Colubraria, gender feminine.

Diagnosis — Colubraria species of large size, protoconch
of 2.5 bulbous whorls, teleoconch growth rate relative-
ly regular, very fine reticulated sculpture, six cords on
first teleoconch whorl, that continues strong to aperture,
finely reticulated surface pattern with neither axials nor
spirals predominant, relatively weak apertural armature.

Description — Shell medium-sized, slender elongate-fusi-
form. Protoconch multispiral, composed of 2.5 smooth
bulbous whorls. Transition to protoconch marked by
strong axial varix. Teleoconch of up to seven convex
whorls separated by narrowly impressed suture. Spiral
sculpture of six narrow cords on first three whorls, af-

ter which the whorl size grows more rapidly abapically
and further spiral cords appear, with secondaries inter-
calated in some interspaces. Axial sculpture of narrow,
rounded, opisthocline ribs, 15 on first whorl increasing
in number abapically, roughly equal in width to their
interspaces forming finely reticulated surface sculpture
in which neither axials nor spirals are predominant, with
small, rounded tubercles developed at sculptural inter-
sections. Two strong, elevated varices per whorl on early
teleoconch whorls placed about 180° intervals, staggered
slightly axially, penultimate varix at about 270°, last
varix at 360° to penultimate. Last whorl about 52% of to-
tal height, evenly convex, moderately constricted at base,
bearing about 40 fine ribs and about 20 cords, three cords
below suture closer-spaced, some secondary cords devel-
oped in spiral interspaces, base and fasciole poorly de-
limited, about five stronger cords over fasciole. Aperture
elongate-ovate, about 35% of total height, Outer lip sharp
edged, bevelled inwards, bearing about 13 small, sharp
denticles on inner edge, variably developed; anal sinus
small U-shaped notch; siphonal canal medium length,
narrow, slightly recurved, Columella broadly excavated
mid-aperture, smooth or bearing weak folds in abapical
half and small parietal tooth may be present. Columellar
callus moderately expanded, weakly to moderately thick-
ened and delimited.

Discussion — As discussed in the generic note, the tall,
bulbous multispiral protoconch (Pl. 1, figs 4b, c) places
this species in the genus Colubraria Schumacher, 1817.
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The series illustrated shows quite some variability in
adult height. One of the smaller specimens illustrated
(PL. 1, fig. 3) is only about two-thirds maximum size.
However, based on the thickness of its apertural arma-
ture, we interpret it as being fully adult. The protoconch
of this species is similar to that of C. harryleei Monse-
cour & Monsecour, 2011, from present-day Bermuda,
but that species is smaller shelled (maximum height
28.8 mm) and has fewer spirals on the first teleoconch
whorl (4 vs. 6), there are fewer spirals on the last two
whorls (30-32 vs. about 40), and the apertural armature,
especially the columellar callus, is more strongly devel-
oped.

The genus is present in several European Neogene
tropical assemblages, although never abundant. Colu-
braria miocaenica (Michelotti, 1847), originally de-
scribed from the Lower Langhian Colli Torinesi of Italy
is thicker shelled, with more strongly beaded sculp-
ture and thicker apertural armature. Lozouet (2021, pl.
6, figs 8-12) illustrated a juvenile specimen identified
as Michelotti’s species, with its protoconch, from the
Lower Miocene Aquitanian of Meilhan (Vives, France),
under the genus Cumia. The protoconch is conical, mul-
tispiral, and of at least three whorls, placing it in the
genus Colubraria rather than Cumia (see generic note).
It is difficult to conclude whether the Miocene Italian
and French specimens are conspecific, as Lozouet’s ju-
venile and Michelotti’s adult specimens may represent
different species. No specimens are at hand from the
Meilan locality. But specimens from Le Peloua (Sauc-
ats, France) (NHMW and RGM colls) are smaller than
the largest Estepona specimen, lower spired, the first
teleoconch whorl has only four spiral cords as opposed
to six, axial sculpture is slightly predominant, and the
apertural armature thicker, especially in the columellar
area where it forms a detached shield. Unfortunately,
none of the Le Peloua adult specimens (NHMW coll.
at hand) has its protoconch preserved to confirm if they
are conspecific with the Meilhan juvenile specimen il-
lustrated by Lozouet.

Colubraria subobscura (Hoernes & Auinger, 1884) from
the Middle Miocene Paratethys is even more coarsely
beaded than C. miocaenica and is squatter and broader
than either C. miocaenica or Colubraria alboranensis
nov. sp. Note that the Paratethyan taxa 7riton (Epidro-
mus) karreri Hoernes & Auinger, 1884 and Ranella ko-
stejana Boettger, 1902 are based on subadult and juvenile
specimens of C. subobscura respectively (Harzhauser &
Landau, 2024, p. 7).

In the Mediterranean Pliocene only Colubraria reticulata
[= Cumia intertexta (Helbling, 1779)] has been recorded
from Italy (d’Ancona, 1872; Ruggieri & Greco, 1965; In-
zani, 1988; Cavallo & Repetto, 1992; Chirli, 2000; Bru-
netti & Cresti, 2018) and Rhodes Island (Chirli & Linse,
2011). Unfortunately, none of the Mediterranean Pliocene
specimens figured by any of those authors have their pro-
toconch preserved. Similarly, specimens at hand from the
Upper Pliocene of Bibbiano (Siena, Italy; NHMW coll.)
are without protoconchs. Specimens from the Upper
Pliocene of Sicily and Pleistocene of Cyprus (NHMW

coll.) do have their protoconchs preserved and confirm
they represent Cumia intertexta. That species still occurs
in the Mediterranean today and is smaller (maximum size
33.0 mm; fide Giannuzzi-Savelli ef al., 2003, p. 154), and
immediately separated by its paucispiral protoconch (see
Oliverio & Tringali, 1991, fig. 1; Giannuzzi-Savelli et al.,
2003, fig. 285), character of the genus Cumia. Moreover,
the growth rate of the intermediate whorls in Cumia in-
tertexta is greater, so they appear inflated in relation to
the earlier teleoconch whorls and last whorl, whereas in
the Estepona species the growth rate is more constant.
In the absence of their protoconchs, C. intertexta can
be separated from Colubraria alboranensis nov. sp. by
the profile and sculpture of the first teleoconch whorl. In
Cumia intertexta the first whorl is strongly rounded, with
a subsutural area, two cords mid-whorl slightly stronger,
below which the whorl profile is concave. In C. alboran-
ensis the first whorl is more evenly and less convex, with
cords evenly distributed and equal in strength (PI. 1, figs
4b, ¢). Cumia intertexta has not been found in the Este-
pona assemblages.

Colubraria does not occur in the Mediterranean today.
In the eastern Atlantic and West African faunas Colu-
braria canariensis Nordsieck & Garcia-Talavera, 1979
found from Madeira southwards to Angola is smaller
sized, thicker shelled, the protoconch is more conical,
consisting of 3-3.5 whorls, the surface beading is coarser
and the columellar callus thicker. Colubraria somalica
Cossignani, 2020 from Somalia is much slenderer than
the other congeners discussed above, with more clearly
beaded sculpture, and the whorls are tilted in relation to
each other resulting in a rather distorted spire. The ge-
nus is represented by four species in the tropical western
Atlantic (Monsecour & Monsecour, 2011). The largest of
these, C. margarethae Monsecour & Monsecour, 2011,
which attains an even larger maximum size of almost 65
mm, is most like C. alboranensis in being relatively thin-
ner shelled and the spire growth rate almost regular, the
protoconch has a similar number of whorls, but is lower
and more dome shaped. It differs in having the last two
whorls less inflated resulting in a narrower aperture, and
the sculpture on the last two whorls tends to fade, which
is not the case in the Estepona species. The other two
species, C. testacea (Mdrch, 1852) and C. kathiewayana
Fittkau & Parth, 1993 and both smaller, squatter, with
coarser sculpture.

Distribution — Upper Pliocene: western Mediterranean,
Estepona Basin, Spain (this paper).
Genus Kanamarua Kuroda, 1951

Type species (by original designation) — Colus adonis
Dall, 1919. Present-day, Japan.

1951  Kanamarua Kuroda, p. 68.

Note — Kanamarua Kuroda, 1951 differs from Metula H.
Adams & A. Adams, 1853 in having flattened and mod-
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Plate 2. Kanamarua ducoi nov. sp.; 1. Holotype NHMW 2023/0323/0065, height 25.8 mm, width 8.6 mm, 1d, e, detail of proto-
conch. Velerin carretera, Velerin, Estepona, Lower Piacenzian, Upper Pliocene. 2. Metula mitraeformis (Brocchi, 1814), detail
of protoconch. Chiavenna Rocchetta, Piacenza, Italy, Piacenzian, Upper Pliocene.

erately broad spiral cords separated by narrow grooves
as opposed to granular cords, lacks axial ribs on early te-
leoconch whorls, a narrower columellar lip, and a smooth
paucispiral protoconch of 1-2% whorls as opposed to a
protoconch of 2-4 whorls with or without spiral sculp-
ture. Today this is a deep water genus widely distributed
in the tropical Pacific (Fraussen & Lamy, 2008). The spe-
cies here described is the first extinct species to be at-
tributed to the genus, and the first record for European
assemblages.

Kanamarua ducoi nov. sp.
Plate 2, fig. 1

ZooBankregistration—urn:lsid:zoobank.org:act: A744AD27-
849A-44AB-89FA-8967B28106E0

Type material — Holotype NHMW 2023/0323/0065, height
25.8 mm, width 8.6 mm.

Other material — Known from the holotype only.
Type locality — Velerin carretera, Velerin, Estepona, Spain.

Type stratum — unnamed beds of Lower Piacenzian age,
Upper Pliocene.

Etymology — Named after Duco Nieland, oldest grand-
child of Wil & Henk Mulder who have contributed enor-
mously to this series. Kanamarua, gender feminine.

Diagnosis — Kanamarua species of medium size, slender,
dome-shaped protoconch of 2.5 whorls with small nucleus,
teleoconch sculpture restricted to very fine, crowded spiral
cords, anal sinus deep and narrow.

Description — Shell medium sized, slender fusiform; api-
cal angle 27°. Dome-shaped protoconch of 2.5 whorls
with small, depressed nucleus; second whorl somewhat
swollen, strongly convex (dp = 1.95 mm; hp = 2.13 mm).
Junction with teleoconch marked by opisthocline scar.

Teleoconch of 4.5 tall, weakly convex whorls with pe-
riphery at abapical suture, sculptured by very fine spiral
cords separated by narrow grooves; axial sculpture ab-
sent, except for vague axial swellings marking growth
halts. Last whorl high, attaining 64% of total height,
base slowly constricting, with shallow neck, fasciole
indistinct. Aperture narrow, elongate ovate; anal sinus
marked by deep, narrow groove, accentuated on labial
side by weak anal denticle. Columella weakly excavated.
Columellar callus sharply delimited, forming thin, broad
rim. Outer lip narrowly and thickened by weak terminal
varix, bearing row of small, close-set elongated denticles
placed close behind peristome. Siphonal canal moder-
ately long, relatively wide, slightly deflected to the left,
shallowly notched.

Discussion — Despite being represented by a single speci-
men, this species is so different from all known European
colubrariids that it warrants description. As discussed in
the generic note, the protoconch, early teleoconch whorl
sculpture and smooth cords place it in the genus Kana-
marua Kuroda, 1951 rather than Metula H. Adams & A.
Adams, 1853. Today Kanamarua is a deep water genus,
and the single specimen from Estepona was also found in
the deeper water deposits of Velerin carretera.
Kanamarua ducoi nov. sp. differs from all superficially
similar European Neogene Metula species in the generic
characters. Of the extant Pacific species Kanamarua hya-
tinthus Shikama, 1973, widely distributed from Somalia,
Mozambique, to the Philippines and Vanuatu in the east
is most similar in profile but has a relatively taller spire
and shorter last whorl and lacks spiral sculpture. Kana-
marua wangae Monsecour, Fraussen & Fei, 2017 from
the South China Sea is also similar in profile and sculp-
ture, but is again slenderer, with more numerous whorls,
and has a less inflated last whorl.

Distribution — Upper Pliocene: western Mediterranean,
Estepona Basin, Spain (this paper).
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Genus Metula H. Adams & A. Adams, 1853

Type species (by subsequent designation) — Buccinum
clathratum A. Adams & Reeve, 1850 [= Metula amosi
Vanatta, 1913]. Present-day, Eastern Pacific.

1853  Metula H. Adams & A. Adams, p. 84.

1901  Acamptochetus Cossmann, p. 123. Type species (by
original designation): Murex mitraeformis Brocchi,
1814, Pliocene, Italy.

1943 Antemetula Rehder, p. 199. Type species (by origi-
nal designation): Buccinum metula Hinds, 1844,
present-day, Panamic Pacific.

1917  Antimitra Iredale, p. 329. Type species (by origi-
nal designation): Pleurotoma aegrota Reeve,
1845, present-day, Philippines.

1971  Colubrarina Kuroda & Habe in Kuroda, Habe &
Oyama, p. 173. Type species (by original designa-
tion): Antemetula (Colubrarina) metulina Kuroda
& Habe in Kuroda, Habe & Oyama, 1971, present-
day, northern West Pacific.

1972 Floritula Olsson & Bayer, p. 921. Type species
(by monotypy): Metula roberti Olsson, 1967,
Pliocene, Florida.

Note — Species within this European Tertiary group have
been assigned by authors to the genus Acamptochetus
Cossmann, 1901, of which Murex mitraeformis Brocchi,
1814 is the type species. However, the current ‘accepted
opinion’ is that Acamptochetus is a synonym of Metula
H. Adams & A. Adams, 1853 (see MolluscaBase eds,
2023). Fraussen & Lamy (2008, p. 132) described the pro-
toconch of Metula as being multispiral and rather sharp,
but then went on to recognise that it was quite variable,
ranging from 2-4 whorls, with or without spiral sculp-
ture. This is indeed true of the European fossil species
that can be paucispiral [e.g., M. major (Grateloup, 1845)]
or multispiral [e.g., M. rivulisensis Lozouet, 2001 and M.
pseudomajor Lozouet, 2001].

Metula moli nov. sp.
Plate 3, figs 1-3

ZooBank registration —urn:lsid:zoobank.org:act:42AD5680-
C817-44ED-9FFC-54B447CCABEO

Type material — Holotype NHMW 2023/0323/0066,
height 31.5 mm, width 10.7 mm; paratype 1 NHMW
2023/0323/0066, height 31.3 mm, width 10.4 mm; para-
type 2 NHMW 2023/0323/0067, height 31.8 mm, width
10.9 mm.

Other material — Known from type series only.

Type locality — Velerin carretera, Velerin, Estepona,
Spain.

Type stratum — unnamed beds of Lower Piacenzian age,
Upper Pliocene.

Etymology — Named after Dick Mol, Dutch palaeontolo-
gist renowned for his vertebrate work, and friend of Henk
Mulder. Metula, gender feminine.

Diagnosis — Metula species of medium size, conical
protoconch of 2-2.5 whorls with medium-sized nucleus,
teleoconch of six whorls with narrow subsutural ramp,
sculpture on early whorls of axial riblets, fading abapi-
cally and crowded spiral cords.

Description — Shell medium-sized, moderately slender
fusiform; apical angle 35-39°. Conical protoconch of
2-2.5 convex whorls, with medium-sized nucleus (dp =
1.3 mm; hp = 1.52 mm). Junction with teleoconch marked
by opisthocline scar. Teleoconch of up to six whorls. Early
teleoconch whorls bearing narrow, slightly concave sub-
sutural ramp, angled at shoulder, convex below, with pe-
riphery at abapical suture, sculptured by narrow, opistho-
cline axial ribs, strongly developed over subsutural ramp
and shoulder, fading below, not reaching abapical suture,
crossed by weak, narrow, close-set, spiral cords forming
small, pointed tubercles at shoulder. Abapically, subsu-
tural ramp broadens and weakens, absent or almost so on
last two whorls, axial ribs weaken, so that last two whorls
bearing only narrow, close-set, flattened cords separated
by shallow grooves and poorly delimited axial swelling
marking previous growth halts. Suture linear, narrowly
impressed, more oblique on last whorl. Last whorl high,
attaining 67-68% of total height, weakly and evenly con-
vex, base slowly constricting, with shallow neck, fasciole
indistinct. Aperture narrow, clongate ovate; anal sinus
marked by moderate width groove, accentuated on labial
side by weak anal denticle. Columella weakly excavated.
Columellar callus sharply delimited, forming thin, broad
rim. Outer lip narrowly thickened by terminal varix,
bearing row of small elongated denticles placed close be-
hind peristome; variably developed. Siphonal canal mod-
erately long, relatively wide, slightly deflected to the left,
shallowly notched.

Discussion — Metula moli nov. sp. is closely similar to the
Pliocene Mediterranean M. mitraeformis (Brocchi, 1814),
and was mislabelled as such in the NHMW collections.
However, detailed comparison with specimens from Italy
show it not to be conspecific. The Estepona species has
a larger protoconch of about an extra half whorl (dp =
0.94 mm, hp = 1.0 mm for M. mitraeformis; hoc opus
PL 2, fig. 2). On the early teleoconch whorls the subsu-
tural ramp is narrower and axial ribs are present on the
first three whorls, whereas in M. mitraeformis axial ribs
are absent, or almost so, marked only by tubercles at the
shoulder, which is placed lower than in M. moli. Profile,
spiral sculpture and apertural characters are similar, al-
though M. moli is slightly slenderer.

Bouchet (1988) considered M. mitraeformis to be the direct
ancestor of the extant West African M. africana Bouchet,
1988 that differs in having stronger sculpture, a less well
developed subsutural ramp, and a narrower siphonal canal.
It is certainly a descendent of this species group, although
direct lineage is difficult to confirm now that two members
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Plate 3. Metula moli nov. sp.; 1. Holotype NHMW 2023/0323/0066, height 31.5 mm, width 10.7 mm; 2. Paratype 1 NHMW
2023/0323/0066, height 31.3 mm, width 10.4 mm; 3. Paratype 2 NHMW 2023/0323/0067, height 31.8 mm, width 10.9 mm, 3d,
detail of protoconch. Velerin carretera, Velerin, Estepona, Lower Piacenzian, Upper Pliocene.

of this species group are recognised in the Mediterranean
Pliocene (M. mitraeformis and M. moli nov. sp.).

The European fossil Metula major (Grateloup, 1845) [=
Acamptochetus submitraeformis (d’Orbigny, 1852)] from
the Burdigalian of the Aquitaine Basin differs in having
a paucispiral protoconch, and M. aliceae Harzhauser &
Landau, 2024 from the Paratethys has tuberculate earliest
teleoconch whorls and axial ribs on the early spire whorls.

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

Family Pisaniidae Gray, 1857
Genus Aplus De Gregorio, 1885

Type species (by subsequent designation; Vokes, 1971) —
Murex plicatus Brocchi, 1814. Neogene, Italy.

1885  Aplus De Gregorio, p. 279.

For generic synonymy and discussion see Van Dingenen
et al. (2017, p. 23).

Aplus aequicostatus (Bellardi, 1873)
Plate 4, figs 1-3

*1873  Pollia aequicostata Bellardi, p. 182, pl. 12, fig. 23.
1981 Pollia aequicostata Bellardi, 1872 [sic] — Ferrero-
Mortara et al., p. 48, pl. 6, fig. 8.
2014  Aplus aequicostatus (Bellardi, 1877 [sic]) — Bru-
netti & Della Bella, p. 18, figs SA-F.
non 1964 Cantharus (Pollia) aequicostata Bellardi, 1872 [sic]
— Brébion, p. 429, pl. 10, figs 24, 25 [= Aplus scaber
(Millet, 1865)].

Material and dimensions — Maximum height 26.5 mm,
width 13.0 mm. CO: NHMW 2023/0323/0005-0007 (3),
NHMW 2023/0323/0008 (29), RGM.1404370 (5). EL:
NHMW 2023/0323/0004 (1).

Description — Shell medium-sized, fusiform-biconic. Pro-
toconch low dome-shaped, of 2.25 smooth convex whorls,
with periphery at abapical suture, nucleus medium sized;
protoconch boundary sharply delimited by beginning of
adult sculpture. Teleoconch of six weakly shouldered con-
vex whorls, with broad, steep subsutural ramp, weakly
angled at shoulder, convex below: periphery midway be-
tween shoulder and lower suture. Suture impressed, un-
dulating. Axial sculpture of 10 broad, rounded, weakly
prosocline ribs, wider than their interspaces, weak over
subsutural ramp, broader and stronger below shoulder.
Spiral sculpture on first teleoconch whorl of three narrow,
elevated, rounded cords, adapical weaker; cords override
and become strongly swollen over axial ribs; abapically
one further primary cord develops over subsutural ramp
on second whorl, secondary cords develop immediately
above and below lower two primaries giving aspect of
tripartite primary cords, with a further secondary inter-
calated in the centre of the interspaces; tertiary spiral
threads irregularly intercalated on last two whorls. Last
whorl 65-68% of total height, with two primaries on sub-
sutural ramp, seven tripartite primary cords below shoul-
der and over base, base moderately constricted, sipho-
nal fasciole broad, flattened bearing about 12 narrower
cords. Aperture elongate-ovate, 42-43% of total height;
anal canal strongly developed, forming U-shaped groove
in labral callus; siphonal canal open, moderate length,
weakly posteriorly recurved; outer lip sharp, weakly
crenulated by primary spiral cords, bearing seven rela-
tively strongly denticles within: DI strong, D2 weak, D3
strong, D4-D7 medium strength, weakening abapically;
denticles extending within lip in some specimens. Colu-
mella deeply excavated in upper third. Columellar callus
sharply delimited, adherent, weakly expanded over venter
of last whorl; three prominent columellar folds present
below mid-aperture, three small tubercles developed over
primary cords in upper half, and moderately prominent
parietal tubercle. Colour pattern preserved consisting of
reddish-brown stripes over cords.

Discussion — Van Dingenen et al. (2017, p. 24) considered
Aplus aequicostatus (Bellardi, 1873) a junior subjective
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Plate 4. Aplus aequicostatus (Bellardi, 1873); 1. NHMW 2023/0323/0005, height 26.1 mm, width 12.8 mm, 1d, detail of teleoconch
sculpture; 2. NHMW 2023/0323/0006, height 26.5 mm, width 13.0 mm; 3. NHMW 2023/0323/0007 (juvenile), height 18.8 mm,
width 8.5 mm, detail of protoconch. Velerin conglomerates, Velerin, Estepona, Lower Piacenzian, Upper Pliocene.

synonym of Aplus scaber (Millet, 1865). However, with
Pliocene material at hand it is clear that this is incorrect.
Aplus aequicostatus is almost twice the size (maximum
height 26.1 mm vs. 11.3 mm), and although the sculpture
is similar, the primary cords in A. scaber are not tripartite
as they are in this species and the swelling of the primary
cords over the ribs at the intersections is more pointed.
Moreover, there are fewer denticles within the outer lip
85 vs. 7).

In the Miocene Paratethys Aplus lapugyensis (Hoernes
& Auinger, 1890) is immediately separated by the much
greater number of axial ribs on the early teleoconch
whorls. Aplus praedorbignyi Harzhauser & Landau, 2024
is more closely similar in shape and axial sculpture but
differs in the character of its primary cords which are di-
vided not triplets.

A number of Italian Pliocene congeners need to be com-
pared. Aplus nilus (De Gregorio, 1884) has a similar pro-
toconch, but differs in having a greater number of axial
ribs (12-13 vs. 10), and the primary spiral cords are more
rounded and overrun by a greater number of secondary
cords. Both Aplus ansus (De Gregorio, 1884) and A. plio-
recens Brunetti & Della Bella, 2014 have sharper primary
spiral cords and the shoulder, especially on the last whorl,
is more angular. Aplus plioparvus (Sacco, 1904) and 4.
pliounifilosus Brunetti & Della Bella, 2014 are both much
smaller species. The Upper Pleistocene to present-day 4.
dorbignyi (Payraudeau, 1827) and the present-day West
African A. assimilis (Reeve, 1844) are both separated im-
mediately by their paucispiral protoconch (see Brunetti
& Della Bella, 2014, fig. 10C; 2016, p. 35). Landau et al.
(2011) illustrated a specimen from the Atlantic Lower

Pliocene Guadalquivir Basin of southwestern Spain as 4.
cf. assimilis. Brunetti & Della Bella (2016) were fortu-
nate to find a specimen from the same locality with an
intact protoconch and named the Guadalquivir Basin
species 4. pseudoassilimis.

The Pliocene species all (except for A. unifilosus and
Aplus raveni nov. sp.) have non-direct developing type
protoconchs, whereas the extant Mediterranean/West
African species discussed above, plus the Mediterranean
Aplus coccineus (Monterosato, 1884) [= A. campisii (Ar-
dovini, 2015)], 4. nodulosus (Bivona e Bernardi, 1832),
A. gaillardoti (Puton, 1856) and A. scacchianus (Philippi,
1844) have non-planktotrophic development (Aissaoui et
al., 2016). Therefore, planktotrophic development seems
to have been lost by the genus since the Pliocene.

Distribution — Lower Pliocene: central Mediterranean,
Italy (Brunetti & Della Bella, 2014). Upper Pliocene:
western Mediterranean, Estepona Basin, Spain (this pa-
per); central Mediterranean, Italy (bouchet, 1873; Bru-
netti & Della Bella, 2014).

Aplus raveni nov. sp.
Plate 5, figs 1-3

ZooBank registration — urn:lsid:zoobank.org:act:0D921E51-
CFAD-4964-BCCE-AES5C036FC38E

Type material — Holotype NHMW 2023/0323/0009,
height 16.4 mm, width 7.8 mm; Velerin conglomerates.
Paratype 1 NHMW 2023/0323/0011, height 16.0 mm,
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Plate 5. Aplus raveni nov. sp.; 1. Holotype NHMW 2023/0323/0009, height 16.4 mm, width 7.8 mm, 1d, detail of teleoconch sculpture.
Velerin conglomerates, Velerin. 2. Paratype 1 NHMW 2023/0323/0011, height 16.0 mm, width 8.8 mm; 3. Paratype 2 NHMW 2023/
0323/0012 (juvenile), height 18.8 mm, width 8.5 mm, detail of protoconch. El Lobillo Estepona, Lower Piacenzian, Upper Pliocene.

width 8.8 mm; paratype 2 NHMW 2023/0323/0012 (juve-
nile), height 18.8 mm, width 8.5 mm; paratype 3 NHMW
2023/0323/0013, height 15.8 mm, width 8.2 mm; para-
type 4 NHMW 2023/0323/0014, height 16.7 mm, width
8.5 mm; paratype 5 RGM.1404373, height 14.5 mm, width
7.2 mm; paratype 6 RGM.1404374, height 15.7 mm, width
7.6 mm. El Lobillo.

Other material — CO: NHMW 2023/0323/0010 (15). EL:
NHMW 2023/0323/0015 (10).

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

Type stratum — unnamed beds of Lower Piacenzian age,
Upper Pliocene.

Etymology — Named after the Han Raven, Associate Re-
searcher at the Naturalis Biodiversity Center (Leiden)
and Managing Editor of Cainozoic Research in recogni-
tion of the endless hours of work he has put into the pro-
duction of this series. Aplus, gender masculine.

Diagnosis — Small, ovate-fusiform Aplus species with
paucispiral protoconch of just over one whorl, rounded
unshouldered teleoconch whorls, 11-15 axial ribs, three
primary spiral cords on spire whorls, 7-8 labial denticles,
three columellar folds in most specimens.

Description — Shell small, ovate-fusiform. Protoconch
paucispiral, just over one smooth convex whorl, with
large nucleus; protoconch boundary sharply delimited by

beginning of adult sculpture. Teleoconch of 5.5 convex
whorls with periphery just above suture, subsutural ramp
narrow, weakly delimited. Suture weakly impressed,
undulating. Axial sculpture of 11-15 broad, rounded,
weakly prosocline ribs, wider than their interspaces. Spi-
ral sculpture on first teleoconch whorl of three elevated,
rounded cords, mid-cord strongest; cords override and
become strongly swollen over axial ribs; abapically, up-
per cord weakest, placed just below suture, mid-cord de-
limits narrow, slightly concave subsutural ramp, lower
cord of similar strength forming periphery, very fine sec-
ondary and tertiary threads intercalated. Close-set axial
growth lines give surface very finely reticulated appear-
ance. Last whorl 70-77% of total height, upper primary
forming broad subsutural band, narrow concave subsu-
tural ramp, nine primary cords below shoulder and over
base, base moderately weakly constricted, siphonal fas-
ciole broad, flattened bearing about eight sharp, narrow
cords. Aperture elongate-ovate, 44-52% of total height;
anal canal strongly developed, forming deep U-shaped
groove in labral callus; siphonal canal open, moderate
length, hardly recurved; outer lip sharp, weakly crenu-
lated by primary spiral cords, bearing 7-8 moderate
strength denticles within: DI strong, D2 weak, D3-D7 or
D8 moderately weak, weakening further abapically. Col-
umella deeply excavated in upper third. Columellar cal-
lus sharply delimited, adherent, weakly expanded over
venter of last whorl; 3-4 broad columellar folds variably
developed below mid-aperture, small prominent parietal
tubercle. Colour pattern preserved consisting reddish-
brown stripes over ribs, colour strongest over sculptural
intersections.
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Discussion — This species is characterised by its small
size for the genus, ovate profile with unshouldered
whorls, and sculpture of broad rounded ribs and primary
spiral cords with numerous fine threads intercalated in
the interspaces. It is similar to the extant West African
Aplus assimilis (Reeve, 1846), but that species is slen-
derer, the subsutural ramp is even less delimited, there is
a single secondary thread intercalated between the more
numerous primary spiral cords, and the colour pattern
consists of a broad white band on the lower half of the
spire whorls and mid-whorl on the last whorl rather than
axial colour bands as seen in the Estepona species. Aplus
pseudoassimilis Brunetti & Della Bella, 2016 from the
Atlantic Lower Pliocene Guadalquivir Basin has similar
sculpture, but is larger and differs in its wider aperture,
with a broader U-shaped anal groove and more numer-
ous labial denticles. Aplus pliounifilosus Brunetti & Della
Bella, 2014 from the Lower Pliocene of Italy is similar in
profile but differs in having fewer cords that are poorly de-
limited, stronger cords with a single secondary intercalat-
ed. Aplus multicostatus (Bellardi, 1873) from the Middle
Miocene Langhian Colli Torinesi of Italy is the most simi-
lar in profile and sculpture, especially to specimens with
more numerous ribs (Pl. 5, fig. 2), but the Miocene species
differs in having far more numerous denticles within the
outer lip. Aplus raveni nov. sp. has a paucispiral proto-
conch of just over one whorl, with a very large nucleus,
which suggests direct development. It is very unlikely to
be conspecific with the Miocene species and is probably
endemic to the Pliocene Alboran Sea.

Distribution — Upper Pliocene: western Mediterranean,
Estepona Basin, Spain (this paper).
Genus Enginella Monterosato, 1917
Type species (by original designation) — Murex bicolor
Cantraine, 1835 (non Risso, 1826; nec Valenciennes,
1832) [= Enginella leucozona (Philippi, 1844)]. Present-

day, Mediterranean.

1917  Enginella Monterosato, p. 22.

Enginella pusilla (Bellardi 1873)
Plate 6, figs 1-2

1872 Murex exiguus Dujardin — D’ Ancona, p. 354, pl. 5,
fig. 4 [non Broderip, 1833 = Favartia exigua; nec.
Dujardin, 1837].
1873 Pollia pusilla Bellardi, p. 186, pl. 12, fig. 30.
1981  Pollia pusilla Bellardi, 1872 [sic] — Ferrero-Mor-
tara et al., p. 49, pl. 5, fig. 10.
1995  Engina pusilla (Bellardi, 1873) — Forli & Dell’-
Angelo, p. 16, fig. 6.
2000  Pollia pusilla Bellardi, 1872 [sic] — Chirli, p. 61,
pl. 24, figs 10, 11.
2014 Engina pusilla (Bellardi, 1877 [sic]) — Brunetti &
Della Bella, p. 16, figs 11A-E.
non 1964 Cantharus (Pollia) pusilla Bellardi, 1872 [sic] —
Brébion, p. 430, pl. 10, figs 26, 27 [= Engina bru-
nettii Landau, Ceulemans & Van Dingenen, 2019].

Material and dimensions — Maximum height 12.9 mm,
width 6.9 mm. CO: NHMW 2023/0323/0001-0002 (2),
NHMW 2023/0323/0003 (3), RGM.1404365 (1). EL:
NHMW 2023/0323/0004 (1).

Description — Shell small, biconic. Protoconch multispi-
ral, low dome-shaped, of just over three smooth convex
whorls, with periphery at abapical suture, nucleus small,
about three prosocline axial riblets on last quarter proto-
conch whorl; protoconch boundary sharply delimited by
prosocline scar. Teleoconch of five whorls, with broad,
concave subsutural ramp, sharply angled at shoulder,
convex below: periphery midway between shoulder and
lower suture. Suture impressed, shallowly undulating.
Axial sculpture of eight broad, rounded, weakly proso-
cline ribs, wider than their interspaces, weak over sub-
sutural ramp, strengthening below shoulder and slightly
nodular at shoulder. Spiral sculpture on first teleoconch
whorl of three narrow, elevated, rounded cords; cords
override and become strongly swollen over axial ribs;
single secondary spiral cord intercalated between prima-
ries on third teleoconch whorl; tertiary threads interca-
lated on subsutural ramp on penultimate whorl and below

Plate 6. Enginella pusilla (Bellardi, 1873); 1. NHMW 2023/0323/0001, height 11.0 mm, width 6.9 mm; 2. NHMW 2023/0323/0002,
height 12.9 mm, width 6.9 mm. Velerin conglomerates, Velerin, Estepona, Lower Piacenzian, Upper Pliocene.



on last whorl. Last whorl 66-67% of total height, bearing
six primary spirals intercalated by a single secondary and
an irregular tertiary spiral thread in some interspaces,
moderately constricted at base, siphonal fasciole broad,
flattened, bearing a further six cords. Aperture elongate-
ovate, 42-44% of total height; anal canal strongly devel-
oped, forming deep, narrow U-shaped groove in labral
callus; siphonal canal open, moderate length, posteriorly
recurved; outer lip weakly crenulated by primary spiral
cords, bearing seven relatively strongly denticles within:
D1 (anal denticle) strong, D2 weak, D3 strong, D4-D6
medium strength, D7 strong. Columella deeply excavated
in upper third. Columellar callus sharply delimited, ad-
herent, weakly expanded over venter of last whorl; three
prominent columellar folds present below mid-aperture
and prominent parietal tubercle. Colour pattern preserved
consisting of narrow reddish-brown band at periphery
and broader band over entire base, colour stronger over
primary cords within coloured bands.

Discussion — This species has been placed in the genus
Engina by authors (Forli & Dell’Angelo, 1995; Brunetti
& Della Bella, 2014). However, it should be placed in the
genus Enginella Monterosato, 1917, as it lacks the radi-
ally orientated lirae on the parietal callus present in En-
gina (see Cernohorsky, 1975; Vermeij, 2001, 2004). The
rest of the apertural structures are similar to those found
in Engina (see Landau & Vermeij, 2012, fig. 1).

The protoconch figured by Brunetti & Della Bella (2014,
fig. 11E) is multispiral, and identical to that seen in the
Estepona specimens, and the colour pattern was also de-
scribed in Italian shells by Forli & Dell’Angelo, 1995,
p. 16).

Specimens from the Atlantic Upper Miocene of north-
western France identified as Cantharus (Pollia) pusilla by
Brébion (1964) are not that species and were described as
Engina brunettii Landau, Ceulemans & Van Dingenen,
2019. They differ in having a protoconch of only two
whorls as opposed to just over three whorls in E. pusilla,
the spire is less scalate, the teleoconch whorls separated
by a shallower suture, and the outer lip denticles are less
numerous (5 vs 7). Moreover, the French species is an En-
gina species, with parietal lirae (see Landau et al., 2019,
pl. 45, figs 1a, 2a, 3), absent in Enginella.

The present day Mediterranean Enginella leucozona
(Philippi, 1844) differs in having a paucispiral proto-
conch of only about 1.5 whorls and slightly slenderer
profile. It is quite possible that E. pusilla lost its mode
of planktotrophic development at the end of the Pliocene
and evolved into the direct developing E. leucozona.

We are not aware of any molecular data confirming the
separation of the genera Engina and Enginella, but the
fact that since at least the Pliocene only Enginella has
been present in the Mediterranean, whereas Engina was
present along the European Atlantic frontage supports
their separation.

Distribution — Lower Pliocene: central Mediterranean,
Italy (Forli & Dell’Angelo, 1995; Chirli, 2000; Brunetti
& Della Bella, 2014). Upper Pliocene: western Mediter-

Cainozoic Research, 24(1), pp. 25-56, June 2024 35

ranean, Estepona Basin, Spain (this paper); central Medi-
terranean, Italy (Bellardi, 1873; Brunetti & Della Bella,
2014).

Genus Pisania Bivona e Bernardi, 1832

Type species (by subsequent designation; ICZN Opinion
740, 1965) — Pisania striatula Bivona e Bernardi, 1832.
Present-day, Mediterranean.

1832 Pisania Bivona e Bernardi, p. 8.

1904  Colubraria (Taeniola) Dall, p. 137. Type species
(by original designation): Triton decollatus G.B.
Sowerby I, 1833, present-day, Polynesia. Junior
homonym of Taeniola Pallas, 1760 [Cestoda].

1912 Jeannea Iredale, p. 220. Type species (by origi-
nal designation): Jeannea hedleyi Iredale, 1912,
present-day, Kermadec Is.

1929  Appisania Thiele, p. 314. Type species (by mono-
typy): Pisania montrouzieri Crosse, 1862, present-
day, New Caledonia.

1966  Sukunaia Cernohorsky, p. 229. Type species (by
original designation): Sukunaia jenningsi Cerno-
horsky, 1966, present-day, Fiji.

Pisania magna (Foresti, 1868)
Plate 7, figs 1-3

*1868  Pisania maculosa var. magna Foresti, p. 23, pl. 1,
figs 6, 7.
1868  Pisania maculosa var. subangulata Foresti, p. 23,
pl. 1, figs 8, 9.

1872 Pisania striatula Bivona — d’Ancona (partim), p.
173, pl. 10, figs 2, 3 [non Bivona e Bernardi, 1832,
= Pisania striata (Gmelin, 1791)].

1901  Pisania maculosa var. magna Foresti — Cossmann,
p- 164, pl. 6, fig. 18.

1904  Pisania maculosa var. pliostriatissima Sacco, p.
58, pl. 14, fig. 64.

1997  Pisania striata (Gmelin) — Cirone et al., p. 165,
pl. 1, figs 11, 12 [non Pisania striata (Gmelin,
1791)].

2006  Pisania baetica Lozano-Francisco & Vera-Pelaez,
p- 109, pl. 2, figs 3-8.

2010  Pisania maculosa magna Foresti, 1868 — Ceregato
etal., p.62,pl. 2, figs 46-47.

2010  Pisania maculosa subangulata Foresti, 1868 — Ce-
regato et al., p. 62, pl. 2, figs 46-47.

2016  Pisania magna (Foresti, 1868) — Brunetti & Della
Bella, p. 19, figs 11A-G.

Material and dimensions — Maximum height 20.2 mm,
width 11.6 mm. CO: NHMW 2023/0323/0016-0018 (3),
NHMW 2023/0323/0019 (9), RGM.1404368 (2).

Description — Shell small to medium-sized, ovate-fusi-
form. Protoconch and early teleoconch whorls abraded.
Four teleoconch whorls preserved. Spire whorls convex
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Plate 7. Pisania magna (Foresti, 1868); 1. NHMW 2023/0323/0016, height 20.0 mm, width 11.4 mm; 2. NHMW 2023/0323/0017,
height 20.0 mm, width 12.3 mm; 3. NHMW 2023/0323/0018, height 18.6 mm, width 10.5 mm. Velerin conglomerates, Velerin,
Estepona, Lower Piacenzian, Upper Pliocene.

with periphery at abapical suture, penultimate whorl
roundly shouldered in some specimens. Sculpture re-
stricted to extremely fine, crowded spiral threads. Last
whorl 79-83% of total height, roundly shouldered to
evenly rounded, weakly constricted at base, entire sur-
face covered in subequal fine spiral threads, slightly
stronger and wider over base and fasciole; siphonal fas-
ciole not delimited. Aperture 47-52% of total height, anal
sinus deeply and narrowly notched; siphonal canal mod-
erately short, narrow, bent to left, open; outer lip bearing
8-9 small denticles within, DI slightly stronger, D1 and
D2 fused in some specimens. Columella broadly exca-
vated mid-aperture. Columellar callus narrow, weakly
thickened, bearing three folds below mid-whorl and stout
parietal tooth. Colour pattern of red blotches just below
suture on last whorl preserved in some specimens.

Discussion — In their review of the genus in the Pliocene
of Italy, Brunetti & Della Bella (2016) separated Pisania
magna (Foresti, 1868) from the Lower Pliocene to
present-day Mediterranean P. striata (Gmelin, 1791)
most importantly by the character of its very fine spi-
ral sculpture. The whorls tend also to be more rounded,
and there are more numerous teeth within the outer lip
that tend to be lyrate rather than denticulate. Specimens
from Estepona concur closely to the species concept of
P. magna, as suggested by Brunetti & Della Bella (2016),
also Foresti’s var. subangulata is present (PL. 7, fig. 2).
Lozano-Francisco & Vera-Pelaez (2006) erected the tax-
on Pisania baetica for this species from Estepona. Their
species description and discussion highlights the differ-
ences between these Estepona specimens and P. striata,
so that P. baetica is clearly a subjective junior synonym
of P. magna.

Distribution — Lower Pliocene: central Mediterranean,
Italy (Foresti, 1868; Sacco, 1904; Brunetti & Della Bella,
2016). Upper Pliocene: western Mediterranean, Estepona
Basin, Spain (Lozano-Francisco & Vera-Pelaez, 2006);
central Mediterranean, Italy (Brunetti & Della Bella,
2016).

Pisania plioangustata (Sacco, 1904)
Plate 8, figs 1-4
*1904  Pisania maculosa var. plioangustata Sacco, p. 58,

pl. 14, fig. 64.

2000  Pisania striata (Gmelin, 1791) — Chirli (partim),
p- 57, pl. 25, figs 11, 12 [non Pisania striata
(Gmelin, 1791)].

2006  Pisania plioalboranensis Lozano-Francisco &
Vera-Pelédez, p. 108, pl. 2, figs 15, 16.

2013 Pisania striata (Gmelin, 1791) — Landau et al., p.
168, pl. 25, figs 8, 9, pl. 64, fig. 7 [non Pisania
striata (Gmelin, 1791)].

2016  Pisania plioangustata (Sacco, 1904) — Brunetti &
Della Bella, p. 18, figs 10A-G.

Material and dimensions — Maximum height 32.5 mm,
width 15.3 mm. CO: NHMW 2023/0323/0020-0023 (4),
NHMW 2023/0323/0024 (7), RGM.1404367 (2).

Description — Shell medium-sized, fusiform. Protoconch
not preserved. Teleoconch consisting of six whorls sepa-
rated by superficial linear suture. First three teleoconch
whorls broadly conical, weakly convex, with periphery
at abapical suture, bearing about 15 prosocline rounded
ribs, wider than their interspaces, overrun by three nar-
row spiral cords. At end of third whorl axial sculpture
rapidly weakens, spirals become irregular with second-
ary threads intercalated, so that last three whorls sculp-
tured by fine irregular spiral cords and threads of roughly
alternating strength. Last three whorls with weak con-
cavity below suture in area of subsutural ramp, increas-
ingly convex below. Last whorl 75-77% of total height,
weakly concave below suture to non-delimited shoulder,
convex below, moderately constricted at base; surface en-
tirely covered in fine spiral cords and threads and several
conspicuous growth halts or varices; siphonal fasciole
relatively long, broad, weakly rounded, bearing slightly
stronger cords. Aperture ~50% of total height; anal si-
nus forming prominent notch; siphonal canal moderate
length, wide, bent to left, open; outer lip bearing 11-13
weak, lyrate denticles within, D1 slightly stronger. Colu-
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Plate 8. Pisania plioangustata (Sacco, 1904); 1. NHMW 2023/0323/0020, height 32.5 mm, width 15.0 mm; 2. NHMW 2023/0323/0021,
height 30.1 mm, width 14.8 mm; 3. NHMW 2023/0323/0022, height 29.3 mm, width 14.0 mm; 4. NHMW 2023/0323/0023,
height 27.2 mm, width 12.8 mm. Velerin conglomerates, Velerin, Estepona, Lower Piacenzian, Upper Pliocene.

mella broadly excavated mid-aperture. Columellar callus
narrow and weakly thickened in abapical half, think and
poorly delimited adapically, bearing irregular folds be-
low mid-aperture in some specimens, along entire length
in others and small parietal tooth.

Discussion — The specimens from Estepona agree closely
with the description for the species given by Brunetti &
Della Bella (2016, p. 18). The number of ribs and cords
on the first three teleoconch whorls are similar. The Ital-
ian specimens figures also show the numerous lyrate
denticles within the outer lip and the folds on the colu-
mella covering the entire columella in some specimens
or restricted to the abapical half in others (2016, figs
10A-F). Unfortunately, the protoconch is not preserved
in the Estepona material, but it is multispiral and typical
for species with planktotrophic development (2016, fig.
10G). This species was described by Lozano-Francisco
& Vera-Pelaez (2000) as Pisania plioalboranensis, which
we consider a subjective junior synonym.

Brunetti & Della Bella (2016) suggested that specimens
from the Serravallian Middle Miocene eastern Proto-
Mediterranean Karaman Basin of Turkey illustrated by
Landau et al. (2013, pl. pl. 25, figs 8, 9, pl. 64, fig. 7) as
Pisania striata (Gmelin, 1791) might represent P. plio-
angustata. Both have a similar protoconch, profile, and
teleoconch sculpture, although we note that the axial ribs
extend slightly further over the teleoconch in the Turkish
specimens. Nevertheless, we accept this synonymy.
Pisania plioangustata (Sacco, 1904) differs from P. striata
(Gmelin, 1791) in its more elongated fusiform profile and
in the character of the sculpture, composed of thicker
cords in P. striata. Pisania magna (Foresti, 1868) differs
in its squatter profile, even finer sculpture and in having
fewer and stouter denticles within the outer lip.

Distribution — Middle Miocene: eastern Proto-Mediter-
ranean, Karaman Basin, Turkey (Landau et al., 2013).
Lower Pliocene: central Mediterranean, Italy (Sacco,
1904; Brunetti & Della Bella, 2016). Upper Pliocene:
western Mediterranean, Estepona Basin, Spain (Lozano-
Francisco & Vera-Pelaez, 2000).

Pisania striata (Gmelin 1791)
Plate 9, figs 1-3

*1791 Voluta striata Gmelin, p. 3255.

1791 Voluta syracusana Gmelin, p. 3456.

1822 Buccinum maculosum Lamarck, p. 269.

1826  Purpura variegata Risso, p. 167 (non Rdding,
1798).

1829  Purpura variegata Schubert & Wagner, p. 148
(non Réding, 1798).

1832 Pisania striatula Bivona e Bernardi, p. 11, pl. 2,
fig. 6.

1832 Voluta Gualtierii Scacchi, p. 1 [unnumbered].

1866  Buccinum maculosum Sow. (non Linn.) — Pereira
da Costa, p. 116, pl. 16, fig. 20.

1872 Pisania striatula Bivona — d’Ancona (partim), p.
173, pl. 10, fig. 4.

1900  Pisania maculosa var. elongata Pallary, p. 268.

1900  Pisania maculosa var. obesa Pallary, p. 268, pl. 7,

fig. 11.

1904  Pisania maculosa (Lk.) — Sacco, p. 58, pl. 14, fig.
62.

1904  Pisania maculosa var. pliobrevis Sacco, p. 58, pl.
14, fig. 63.

1912 Pisania maculosa var. trigonostoma Pallary, p. 91,
pl. 15 [1], fig. 38.

1963 Pisania (Pisania) cfr. maculosa (Lk.) — Venzo &
Pelosio, p. 94, pl. 35, fig. 16.

1965  Pisania (Pisania) maculosa (L.) — Ruggieri &

Greco, p. 53, pl. 2, fig. 4.

Pisania (Pisania) maculosa (Lamarck, 1822) —

Malatesta, p. 313, pl. 25, fig. 6.

1991  Pisania striata (Gmelin, 1791) — Poppe & Goto, p.
148, pl. 30, fig. 3.

1992 Pisania striata (Gmelin, 1791) — Cavallo & Re-
petto, p. 100, fig. 224.

2000  Pisania striata (Gmelin, 1791) — Chirli (partim),
p- 57, pl. 25, figs 13, 14.

2003 Pisania striata (Gmelin, 1791) — Giannuzzi-Savelli
et al., p. 160, figs 299-310.

2016  Pisania striata (Gmelin, 1791) — Brunetti & Della
Bella, p. 16, figs 8A-F.

71974
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Plate 9. Pisania striata (Gmelin 1791); 1. NHMW 2023/0323/0025, height 28.4 mm, width 14.7 mm; 2. NHMW 2023/0323/0026
(juvenile), height 19.4 mm, width 10.3 mm; 3. NHMW 2023/0323/0064 (subadult), height 22.2 mm, width 12.6 mm. Velerin
conglomerates, Velerin, Estepona, Lower Piacenzian, Upper Pliocene.

non 1997 Pisania striata (Gmelin) — Cirone et al., p. 165, pl.
1, figs 11, 12 [= Pisania magna (Foresti, 1868)].
non 2013 Pisania striata (Gmelin, 1791) — Landau et al., p.

168, pl. 25, figs 8, 9, pl. 64, fig. 7 [= Pisania plio-
angustata (Sacco, 1904)].

Material and dimensions — Maximum height 28.4 mm,
width 14.7 mm. CO: NHMW 2023/0323/0025-0026 (2),
NHMW 2023/0323/0064 (1), RGM.1404369 (2).

Description — Shell medium-sized, ovate-fusiform. Pro-
toconch and early teleoconch whorls abraded. Five teleo-
conch whorls preserved. Spire whorls low, convex, with
periphery at abapical suture. Sculpture of flattened cords
of alternating strength covers entire surface. Last whorl
~80% of total height, roundly shouldered, weakly con-
stricted at base; siphonal fasciole weakly delimited. Aper-
ture ~60% of total height, anal sinus deeply and narrowly
notched; siphonal canal moderate length, wide, straight,
open; outer lip bearing about ten lyrate denticles within,
D1 slightly stronger. Columella broadly and shallowly ex-
cavated mid-aperture. Columellar callus narrow, weakly
thickened, bearing well developed parietal fold. Colour
pattern of elongated red dots over primary cords preserved.

Discussion — The Estepona material is scant, repre-
sented by one subadult and one juvenile. Nevertheless,
they agree in profile, sculpture, and colour pattern with
Pisania striata (Gmelin 1791). As with P. plioangustata
(Sacco, 1904), early whorls of extant specimens are cos-
tate (see Brunetti & Della Bella, 2016, fig. 8E-F). How-
ever, in all fossil material seen the early whorl surface is
abraded. The Italian fossil specimens illustrated by those
authors (2016, figs 8B, D) illustrate the same colour pat-
tern preserved in the Estepona specimens.

The oldest confirmed record for the species is that of
Pereira da Costa (1866) for the Atlantic Tortonian of
Cacela, Portugal. Specimens at hand from that locality
(NHMW coll.) confirm the identification.

Distribution — Upper Miocene: Atlantic, Cacela, Portu-
gal (Pereira da Costa, 1866); central Mediterranean, Italy

(Venzo & Pelosio, 1963). Lower Pliocene: central Mediter-
ranean, Italy (Sacco, 1904; Chirli, 2000; Brunetti & Della
Bella, 2016). Upper Pliocene: western Mediterranean, Es-
tepona Basin, Spain (this paper); central Mediterranean,
Italy (Sacco, 1904; ?Malatesta, 1974; Cavallo & Repetto,
1992). Lower Pleistocene: central Mediterranean, Italy
(Ruggieri & Greco, 1965). Present-day: Mediterranean
(Poppe & Goto, 1991; Giannuzzi-Savelli et al., 2003). To-
day this is an intertidal species, or just below the tideline,
found on rocky shores (Poppe & Goto, 1991, p. 149).

Family Tudiclidae Cossmann, 1901
Genus Euthria Gray, 1850

Type species (by subsequent designation; Petit, 2012) —
Murex corneus Linnaeus, 1758. Present-day, Mediterra-
nean.

1850  Euthria Gray, p. 67.

Note — Some of the new species described herein (i.e.,
Euthria pliovirginea nov. sp. and E. onubensis nov. sp.)
and Euthria virginea (Grateloup, 1833) (see Harzhauser &
Landau, 2024) approximate in shell features to the antipo-
dean genus Aeneator Finlay, 1926 [Type species by origi-
nal designation (Finlay, 1926, p. 414): Verconella marshalli
Murdoch, 1924, Pliocene New Zealand] also placed in the
family Tudiclidae. They have angular spire whortls, a rela-
tively thin outer lip, deep anal notch, rather broad columel-
lar callus that also extends along the siphonal canal, and
a longer siphonal canal than usual for Euthria. We do not
think they are conspecific with that genus but mention it
as a possible link between the Mediterranean and Pacific
faunas, or more likely a case of convergence.

Euthria iberoadunca nov. sp.
Plate 10, figs 1-6

ZooBankregistration—urn:lsid:zoobank.org:act: D662 A0B7-
EECD-4DFB-8450-FE7922879F3D
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Plate 10. Euthria iberoadunca nov. sp.; 1. Holotype NHMW 2023/0323/0030, height 37.4 mm, width 14.8 mm; 2. Paratype 1
NHMW 2023/0323/0031, height 36.0 mm, width 16.1 mm; 3. Paratype 2 NHMW 2023/0323/0032, height 35.1 mm, width 15.6
mm; 4. Paratype 3 NHMW 2023/0323/0033, height 39.4 mm, width 16.2 mm; 5. Paratype 4 NHMW 2023/0323/0041, height
46.3 mm, width 19.9 mm; 6. Paratype 5 NHMW 2023/0323/0042, height 50.5 mm, width 22.1 mm. Velerin conglomerates,
Velerin, Estepona, Lower Piacenzian, Upper Pliocene.

Type material — Holotype NHMW 2023/0323/0030, height
37.4 mm, width 14.8 mm; paratype 1 NHMW 2023/0323/
0031, height 36.0 mm, width 16.1 mm; paratype 2 NHMW
2023/0323/0032, height 35.1 mm, width 15.6 mm; para-
type 3 NHMW 2023/0323/0033, height 39.4 mm, width
16.2 mm; paratype 4 NHMW 2023/0323/0041, height
46.3 mm, width 19.9 mm; paratype 5 NHMW 2023/0323/
0042, height 50.5 mm, width 22.1 mm; paratype 6
RGM.1404372, height 38.9 mm, width 17.7 mm.

Other material — Maximum height 50.5 mm, width
22.1 mm. CO: NHMW 2023/0323/0034 (8).

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

Type stratum —unnamed beds of Lower Piacenzian age,
Upper Pliocene.

Etymology — Named reflecting the type locality in the
Iberian Peninsula and similarity to Euthria adunca
(Bronn, 1831). Euthria, gender feminine.

Diagnosis — Euthria species of medium size, thick shelled,
teleoconch of six whorls, sculpture of 11-12 rounded axial
ribs fading on the last 1-2 whorls, spiral sculpture very
weak, outer lip moderately flared bearing 8-9 small, short
denticles within, siphonal canal narrow, medium length.

Description — Shell medium-sized, very solid, fusiform.
Protoconch not preserved. Teleoconch of six convex
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whorls with very narrow, steep, narrow subsutural ramp,
convex below, periphery at abapical suture. Suture weak-
ly impressed, undulating. Axial sculpture of 11-12 round-
ed axial ribs, roughly equal in width to their interspaces,
narrow and weak over subsutural ramp, broadening to-
wards abapical suture, fading on last two whorls in geron-
tic specimens. Spiral sculpture of narrow spiral cords
that overruns ribs, with threads of secondary and tertiary
strength regularly intercalated. Last whorl 70-72% of to-
tal height, slightly concave below suture, rounded at pe-
riphery, moderately constricted at base; axial sculpture
weakens on last whorl, ribs not covering base and usually
absent from last half whorl, although persisting to outer
lip in some specimens; siphonal fasciole broad, flattened,
not delimited from base. Aperture ~ 45% of total height,
ovate; anal canal marked by small, narrow notch; sipho-
nal canal long, open, narrow, bent slightly to left and re-
curved; outer lip moderately flared, rounded, bearing 8-9
weak denticles within, variably developed. Columella
broadly and evenly excavated. Columellar callus narrow,
slightly thickened, bearing prominent denticle at upper
end of siphonal fasciole, small parietal denticle, denticles
and tubercles between these variably developed. Colour
patter of large irregular orange flammules preserved in
many specimens.

Discussion — Euthria iberoadunca nov. sp. is closely
similar to the central Mediterranean Upper Miocene to
Pliocene Euthria adunca (Bronn, 1831). The differences
are subtle, but consistent. The Estepona species is com-
posed of fewer whorls (6 vs. 9-10), slightly lower spired
and, most importantly has a considerably shorter siphonal
canal. Axial sculpture in the two species is comparable,
but fades earlier in most specimens of E. iberoadunca, so
that the last one or two whorls are more evenly rounded,
and not weakly shouldered at they are in E. adunca. The
spiral sculpture is weaker than E. adunca, most notably
in the subsutural area and base, the aperture is slightly
smaller, and lastly, the labial denticles are short, whereas
in E. adunca they are lirate (see Brunetti & Della Bella,
2016, figs SA-F). Unfortunately, the protoconch is not
preserved in the Estepona material. That of E. adunca
is paucispiral, composed of two smooth convex whorls
(Brunetti & Della Bella, 2016, fig. 5F).

Specimens from the Middle Miocene Paratethys ascribed
to E. adunca by authors (e.g., Hoernes & Auinger, 1890;
Nikolov, 1994; Batuk, 1995, Kovacs, 2022) are not that
species, but a Paratethyan endemic E. brunettii Harzhaus-
er & Landau, 2024. That species differs from E. adunca
in having a multispiral protoconch of about 2.7 whorls
vs. 2 in E. adunca, and spiral sculpture is weaker and
fades earlier in ontogeny. Euthria brunettii differs from
E. iberoadunca in having more convex spire whorls sepa-
rated by a deeper suture, slightly greater number of axial
ribs on early spire whorls, although there is some overlap
(12-14 vs. 11-12), the profile of the last whorl is more no-
tably concave at the subsutural ramp and swollen mid-
whorl, and the siphonal canal is longer. Specimens iden-
tified by Kovacs & Vician (2023, p. 253, fig. 13A) as E.
adunca represent another Paratethyan endemic Euthria

frausseni Harzhauser & Landau, 2024 that clearly differs

from any of the species discussed above, in the very early
disappearance of both axial and spiral sculpture, leaving
the last four or five whorls totally smooth.

Our works so far on European Neogene basins shows
Euthria to be a relatively endemic genus (Van Dingenen
et al., 2017, Landau et al., 2019; Harzhauser & Landau,
2024; Landau et al., in prep.; hoc opus), as would be ex-
pected from a group reproducing by direct development.
Specimens from the Atlantic Lower Pliocene Guadalqui-
vir Basin of southwestern Spain illustrated as E. cornea
(Linnaeus, 1758) by Landau et al. (2011, pl. 12, fig. 1)
and Brunetti & Della Bella (2016, fig 4E) may represent
a further species, but unfortunately, we have insufficient
material at hand to reach a firm conclusion.

Brunetti & Della Bella (2016, p. 16) are almost certainly
correct to separate Lower and Middle Miocene Italian
specimens originally described by Sacco (1890) as varie-
ties of E. adunca, E. praecedens and E. tauromontis that
are here considered at full species rank.

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

Euthria inflatissima nov. sp.
Plate 11, figs 1-2

ZooBankregistration—urn:lsid:zoobank.org:act: CED80848-
783C-424E-B277-93B30B1D216F

Type material — Holotype NHMW 2023/0323/0045,
height 65.8 mm, width 31.6 mm; paratype 1 NHMW
2023/0323/0054, height 61.6 mm, width 28.6 mm; para-
type 2 NHMW 2023/0323/0046, height 50.6 mm, width
24.1 mm; paratype 3 NHMW 2023/0323/0055, height
66.6 mm, width 33.9 mm (siphonal canal and apex in-
complete).

Other material — Known from type series only.

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

Type stratum — unnamed beds of Lower Piacenzian age,
Upper Pliocene.

Etymology — Name reflects the very inflated shape of the
last whorl. Euthria, gender feminine.

Diagnosis — Euthria species of large size, axial ribs on
first 2-3 teleoconch whorls, last whorl strongly inflated,
siphonal canal long, strongly bent, aperture large, ex-
panded outer lip, weakly denticulate, and deeply exca-
vated columella.

Description — Shell medium-sized to large, moderately
solid, broad fusiform. Protoconch not preserved. Teleo-
conch of six convex whorls separated by shallowly im-
pressed linear suture.
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Plate 11. Euthria inflatissima nov. sp.; 1. Holotype NHMW 2023/0323/0045, height 65.8 mm, width 31.6 mm (small area of repair
dorsum right); 2. Paratype 1 NHMW 2023/0323/0054, height 61.6 mm, width 28.6 mm. 3. Paratype 2 NHMW 2023/0323/0046,
height 50.6 mm, width 24.1 mm. Velerin conglomerates, Velerin, Estepona, Lower Piacenzian, Upper Pliocene.

Early teleoconch whorls weakly convex, bearing about
ten prosocline axial ribs, narrower than their interspaces
crossed by fine spiral cords. Abapically whorls become
more strongly inflated with narrow subsutural concavity,
strongly convex below; on second to third whorl axials
rapidly weaken and fade, weak spiral sculpture covers
entire surface. Last whorl 71-75% of total height, slightly
concave below suture, strongly inflated and rounded at
periphery, strongly constricted at base; spirals slightly
stronger over base; siphonal fasciole broad, rounded,
moderately delimited from base. Aperture 47-50% of
total height, roundly ovate; anal canal marked by small,
narrow notch; siphonal canal long, open, narrow, strong-
ly bent to left and slightly recurved; outer lip expanded,
rounded, bearing about 12 very weak denticles within,
variably developed. Columella broadly, deeply and even-
ly excavated. Columellar callus narrow, strongly thick-
ened, sharply delimited, bearing prominent denticle at
upper end of siphonal fasciole, small parietal pad. Colour
pattern of row of small orange blotches just below suture
on last two whorls.

Discussion — Euthria inflatissima nov. sp. is the larg-
est Euthria sp. in the Estepona assemblages and differs
from all its congeners in having a strongly inflated last
whorl and expanded outer lip, and the siphonal canal very
strongly bent to the left. It is most like Euthria curviros-
tris (Grateloup, 1845) from the Atlantic Middle and Up-
per Miocene of France in its strongly recurved siphonal
canal, but that species is higher spired, axial sculpture
disappears even earlier in ontogeny, has more strongly
developed, albeit weak, spiral sculpture, and the last

whorl and aperture are not as strongly inflated. Landau et
al. (2013, p. 165, pl. 25, figs 2, 3, pl. 64, fig. 5, pl. 79, fig.
10) illustrated specimens from the Serravallian Middle
Miocene eastern Mediterranean Karaman Basin of Tur-
key as E. curvirostris that on further examination are not
conspecific. The Turkish species is thicker shelled, lower
spired, spiral sculpture is almost completely absent, and
the canal is not as recurved. The taxon Euthria yesimae
Harzhauser & Landau, 2024 was erected for these Turk-
ish specimens (see Harzhauser & Landau, 2024, p. 91 for
further discussion and comparison).

In the Italian Pliocene Euthria perpiniana (Fontannes,
1879) originally described from the Mediterranean
Pliocene of southern France, but also recognised in the
Italian Pliocene assemblages (Brunetti & Della Bella,
2016), is similar in size and also has axial sculpture
restricted to the early teleoconch whorls but differs in
the characters described. Euthria plioelongata (Sacco,
1890) from the Lower Pliocene is smaller and slenderer.
Euthria ceddensis Brunetti & Della Bella, 2016 differs
in having its axial sculpture extending further over the
spire, the last whorl, whilst also inflated, is less evenly
so, the inflation restricted to mid-whorl and roundly an-
gled at the shoulder and base, and the siphonal canal is
less bent.

In the Middle Miocene Paratethys Euthria odiosa
Harzhauser & Landau, 2024 is similar in having sculp-
ture fade early in ontogeny, but that species is smaller
shelled (maximum height 49.9 mm), slenderer, with a
taller spire composed of more numerous whorls (8 vs. 6),
and the outer lip is not as strongly flared as in the Es-
tepona species resulting in a smaller aperture and more
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strongly denticulate/lirate within. Euthria carpathica
Harzhauser & Landau, 2024, also a Paratethyan endemic,
also loses its sculpture early in ontogeny and is composed
of a similar number of whorls, but again is slenderer and
the aperture lacks the characteristic expansion seen in
Euthria inflatissima.

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

Euthria pliovirginea nov. sp.
Plate 12, figs 1-4

ZooBank registration —urn:lsid:zoobank.org:act:2CACBAFO0-
05CD-4C2D-853F-0F376ACDA651

Type material — Holotype NHMW 2023/0323/0060,
height 42.3 mm, width 15.0 mm; paratype 1| NHMW
2023/0323/0061, height 44.7 mm, width 16.9 mm; para-
type 2 NHMW 2023/0323/0062, height 39.1 mm, width
14.5 mm, Velerin carretera; paratype 3 NHMW 2023/
0323/0059, height 53.6 mm, width 18.5 mm, Velerin con-
glomerates.

Other material — Maximum height 53.6 mm, width 18.5
mm. VC: NHMW 2023/0323/0063 (1).

Type locality — Velerin carretera, Velerin, Estepona, Spain.

Type stratum — unnamed beds of Lower Piacenzian age,
Upper Pliocene.

Etymology — Name reflecting the resemblance to Euthria
virginea (Grateloup, 1833). Euthria, gender feminine.

Diagnosis — Euthria species with slender fusiform shell,
low-dome-shaped protoconch of two smooth whorls with
first whorl depressed, angular teleoconch whorls with
axial sculpture reduced to small, pointed tubercles at
shoulder, spiral sculpture very weak, very long, almost
straight siphonal canal, moderately expanded outer lip
very weakly denticulate within.

Description — Shell medium-sized, relatively solid,
slender fusiform. Protoconch low dome-shaped, of two
smooth, convex whorls, first whorl somewhat flattened.
Transition to teleoconch marked by prosocline scar. Tele-
oconch of six angular whorls, with broad concave sub-
sutural ramp delimited by slightly strengthened shoulder
cord; shoulder forming periphery placed at about one-
quarter to one-third whorl height, whorl profile straight
below, tapering inwards to suture. Suture narrowly im-
pressed, linear. Sculpture of axial ribs most marked on
first teleoconch whorl forming pointed tubercles at shoul-
der and fading over subsutural ramp and below shoulder.
Abapically ribs subobsolete, represented by 10-11 small,
pointed tubercles at shoulder. Spiral sculpture weak, nu-
merous fine cords of alternating strength covering entire
surface, fading abapically. Last whorl about 75% of total

height, with broad concave subsutural ramp delimited
by weak shoulder cord, rounded below, strongly con-
stricted at base; shoulder tubercles weaken towards ap-
erture, obsolete on last half whorl in some specimens,
primary spirals slightly stronger over base and fasciole;
siphonal fasciole flattened, not delimited from base. Ap-
erture ~ 60% of total height, ovate; anal canal marked
by small, narrow notch; siphonal canal extremely long,
open, narrow, straight or slightly bent, not recurved;
outer lip moderately flared, rounded, very weakly den-
ticulate within. Columella broadly excavated. Columel-
lar callus moderate width, thickened, smooth except for
small to subobsolete denticle at upper end of siphonal
fasciole and small parietal denticle.

Discussion — Euthria pliovirginea nov. sp. belongs with-
in the E. virginea species group characterised by their
slender fusiform shells and very long siphonal canals. As
discussed by Harzhauser & Landau (2024, p. 85) there
is enormous confusion in the literature surrounding Fu-
sus virgineus Grateloup, 1833 due to: 1) its traditional
placement in the genus Euthriofusus Cossmann, 1901
(Tudiclidae), 2) the poor illustration of the species by
Grateloup (1845) that lead to 3) most illustrated speci-
mens identified as Euthriofusus virgineus coming from
Middle Miocene Paratethyan deposits (e.g., Hornes, 1853;
Hoernes & Auinger, 1890; Baluk, 1995; Schultz, 1998,
Kovacs & Vician, 2023; inter alia), which was shown not
to be that species but Euthria stuetzii (Naumann, 1852)
(see Harzhauser & Landau, 2024, p. 82). Indeed, the only
reliable illustration of Grateloup’s species is that of Pey-
rot (1928, pl. 8, figs 7-8).

Harzhauser & Landau (2024) revised generic placement
of the Fusus virgineus species group and argued for
their placement within the genus Euthria Gray, 1850.
Within this group, Euthria virginea from the Serravall-
ian of Salles (France) is slenderer than E. pliovirginea
with a taller spire and convex whorls in which the shoul-
der is poorly delimited. Euthria stuetzii from the Middle
Miocene Paratethys is more similar to the Estepona spe-
cies in having small spinous tubercles at the shoulder in
some specimens, but differs in being larger, more solid,
the whorls are less angled at the shoulder and the ribs
are more numerous and persist longer, forming more
numerous tubercles at the shoulder. As discussed by
Harzhauser & Landau (2024), Euthria stuetzii (Nau-
mann, 1852) is highly reminiscent of the extant Euthri-
ostoma saharicum (Locard, 1897) from western Africa,
which differs mainly in its strongly shouldered whorls,
the smooth inner lip and the wider siphonal canal.
Euthriostoma Marche-Marchard & Brébion 1977 [type
species Euthriostoma gliberti Marche-Marchad & Bré-
bion, 1977 = Euthriostoma saharicum (Locard, 1897)]
is probably a junior synonym of Euthria, but we refrain
from formally synonymising the two until molecular
data is available.

Euthria anatolica (Toula, 1901), from the Serravallian of
the Karaman Basin is also similar in shape and in form-
ing sharp tubercles at the shoulder, but again is bigger
and thicker shelled than the Estepona species and differs
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Plate 12. Euthria pliovirginea nov. sp., 1. Holotype NHMW 2023/0323/0060, height 42.3 mm, width 15.0 mm; 2. Paratype 1
NHMW 2023/0323/0061, height 44.7 mm, width 16.9 mm; 3. Paratype 2 NHMW 2023/0323/0062, height 39.1 mm, width
14.5 mm, Velerin carretera. 4. Paratype 3 NHMW 2023/0323/0059, height 53.6 mm, width 18.5 mm, Velerin conglomerates,
Velerin, Estepona, Lower Piacenzian, Upper Pliocene.

in its even longer siphonal canal and in the character of
its protoconch that is not depressed. The Turkish species
often forms a double row of spines at the shoulder, not
see in E. pliovirginea (see Landau et al., 2013 for further
discussion).

A further species in this group from the Atlantic Lower
Pliocene Guadalquivir Basin assemblages of southwest-
ern Spain was illustrated by Landau et al. (2011, pl. 14,
figs 7-8) as Euthriofusus cf. virgineus and is described
at Euthria onubensis nov. sp. herein. For comparison see
under that species.

We note that despite being uncommon in Estepona, al-
most all specimens of E. pliovirginea (except for one)
come from the deeper water deposits of Velerin carretera,
as opposed to all its congeners that are found only in the
shallower water deposits. Indeed, this and Kanamarua
ducoi nov. sp. are the only species in the families cov-
ered in this monograph to be found in the deeper water
deposits.

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

Euthria pouweri nov. sp.
Plate 13, figs 1-5

ZooBankregistration—urn:lsid:zoobank.org:act:9AE3AE40-
EF4F-49AD-93D9-29273A5D1243

Type material — Holotype NHMW 2023/0323/0035,
height 24.6 mm, width 12.0 mm; paratype | NHMW
2023/0323/0036, height 29.0 mm, width 13.2 mm; para-
type 2 NHMW 2023/0323/0037, height 30.4 mm, width
14.0 mm; paratype 3 NHMW 2023/0323/0038, height
27.8 mm, width 12.9 mm; paratype 4 NHMW 2023/
0323/0039, height 21.7 mm, width 11.7 mm; paratype 5
RGM.1404371, height 19.5 mm, width 10.2 mm.

Other material — Maximum height 31.5 mm, width 14.9 mm.
CO: NHMW 2023/0323/0040 (24).

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

Type stratum —unnamed beds of Lower Piacenzian age,
Upper Pliocene.
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Plate 13. Euthria pouweri nov. sp.; 1. Holotype NHMW 2023/0323/0035, height 24.6 mm, width 12.0 mm; 2. Paratype 1 NHMW
2023/0323/0036, height 29.0 mm, width 13.2 mm; 3. Paratype 2 NHMW 2023/0323/0037, height 30.4 mm, width 14.0 mm; 4.
Paratype 3 NHMW 2023/0323/0038, height 27.8 mm, width 12.9 mm; 5. Paratype 4 NHMW 2023/0323/0039, height 21.7 mm,
width 11.7 mm. Velerin conglomerates, Velerin, Estepona, Lower Piacenzian, Upper Pliocene.

Etymology — Named after Ronald Pouwer, Collection
Manager Cainozoic Mollusca at the Naturalis Biodiver-
sity Center (Leiden) and Production Editor of Cainozoic
Research in recognition of his work and skill in making
these publications so aesthetically pleasing as well as sci-
entifically meaningful. Euthria, gender feminine.

Diagnosis — Euthria species of small size, low dome-
shaped protoconch of two whorls, teleoconch whorls
bearing 12-13 ribs developing tubercles at shoulder, usu-
ally fading on first half of last whorl, last whorl shoul-
dered, aperture small, outer lip with 10-11 relatively
strong lyrate denticles, columella relatively shallowly ex-
cavated, and siphonal canal moderately short.

Description — Shell medium-sized, very solid, relatively
squat fusiform. Protoconch depressed dome-shaped, of
2.1 smooth convex whorls with medium sized nucleus.
Junction with teleoconch delimited by beginning of axial
sculpture. Teleoconch of six whorls separated by narrowly
impressed, linear or weakly undulating, weakly oblique.
First three whorls low, with very broad, weakly concave
subsutural ramp, shouldered short distance above suture,
bearing 12-13 broad, low, rounded ribs, subobsolete over
subsutural ramp, somewhat tubercular at shoulder, stronger
below; spiral sculpture restricted to fine threads over entire
surface. Last two increasingly oblique suture resulting in
increased whorl height and more of whorl below shoulder
exposed. Axial ribs fade abapically and disappear in most
specimens at some stage after third whorl, but remail devel-

oped to the outer lip in some specimen. Last whorl ~ 73%
of total height, strongly concave subsutural ramp, roundly
angled at shoulder, convex below, moderately strongly con-
stricted at base; axial sculpture present or absent, when
present only developed as axially elongated tubercles at
shoulder, spiral sculpture very weak, slightly stronger over
fasciole; siphonal fasciole broad, flattened, not delimited
from base. Aperture ~ 48% of total height, ovate; anal ca-
nal marked by small notch; siphonal canal moderately long,
open, narrow, bent slightly to left and recurved; outer lip
concave below subsutural ramp, roundly angled at shoul-
der, bearing 10-11 weak lyrate denticles within, variably
developed. Columella broadly and evenly excavated. Colu-
mellar callus narrow, slightly thickened, bearing fold at up-
per end of siphonal canal, small parietal pad without denti-
cle. Colour pattern preserved in some specimens consisting
of row of small red blotches over subsutural ramp.

Discussion — Euthria pouweri nov. sp. is highly variable
in sculpture; some specimens with the first three whorls
weakly ribbed and almost smooth later whorls, whereas
in others the ribs continue developed to the outer lip rep-
resented as elongated tubercles at the shoulder. As with
other Euthria species, denticulation within the outer lip is
variable, but always weak and lyrate.

The present-day Euthria cornea (Linnaeus, 1758) differs
by its smaller protoconch (1.5 whorls), the transition to
the teleoconch is marked by the start of the teleoconch
sculpture of 5 or 6 fine spiral cords, the more convex up-
per spire whorls (instead of shouldered), and the greater



number (16 or more) of internal lirae (lyrate denticles)
within the aperture.

The Estepona species seems most similar to the Upper
Miocene Tortonian E. nodosa Bellardi, 1873 in being rela-
tively small and having elongated tubercles developed at
the shoulder. However, that species seems to be slenderer
and has a longer siphonal canal, and the tubercles are well
developed on all whorls (which happens in the occasional
Estepona specimen). Unfortunately, the Italian species
was not illustrated by Ferrero-Mortara et al. (1981), we
have no information regarding its variability, and the
specimen illustrated by Montanaro (1935, pl. 6, fig. 17)
represents a juvenile. Nevertheless, the rather squat profile
typical for the Estepona species is quite different from that
of Bellardi’s species. In the Atlantic Middle Miocene Ser-
ravallian of the Loire Basin E. turoniensis Peyrot, 1938 is
similar in size and profile, but less solid, and has stronger
and more numerous ribs that persist onto the last whorl in
all specimens. Euthria palumbensis Van Dingenen, Ceu-
lemans & Landau, 2017 from the Lower Pliocene of NW
France is also similar in size, but slenderer, with stronger
axial and spiral sculpture, and a smaller aperture. None of
the Miocene Paratethyan Futhria species are closely simi-
lar to E. pouweri; Euthria zboroviensis Friedberg, 1912,
from the Middle Miocene of Ukraine and Hungary is
somewhat similar but differs in its smaller size and squat-
ter shape (see Kovacs & Vician 2023 p. 254, figs 13J-N;
Harzhauser & Landau, 2024, figs 47A-B).

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

Euthria sp.
Plate 14, fig. 1

Material and dimensions — Height 39.5 mm, width
17.6 mm. EL: NHMW 2023/0323/0047 (1).

Description — Shell medium-sized, very solid, fusiform.
Protoconch not preserved. Teleoconch of six whorls, de-
creasing in convexity abapically, separated by superfi-
cial linear suture. Early whorls bearing ten rounded ribs,
roughly equal in width to their interspaces, widening to-
wards abapical suture. On second half of fourth whorl
ribs weaken rapidly and disappear. Spiral sculpture of
fine cords very weak (partly abraded). Last whorl 70%
of total height, evenly rounded at periphery, moderately
constricted at base; spirals slightly stronger over base and
fasciole; siphonal fasciole flattened, not delimited from
base. Aperture 45% of total height, ovate; anal canal
marked by small, narrow notch; siphonal canal moderate
length, open, narrow, bent slightly to left and recurved;
outer lip rounded, bearing 12 weak lyrate denticles with-
in. Columella broadly and evenly excavated. Columellar
callus narrow, slightly thickened, bearing prominent den-
ticle at upper end of siphonal fasciole, weak parietal pad.

Discussion — Unfortunately, this species is represented by
a single specimen with its surface sculpture abraded. It is
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Plate 14. Euthria sp.; 1. NHMW 2023/0323/0047, height 39.5 mm,
width 17.6 mm. El Lobillo, Estepona, Lower Piacenzian, Up-
per Pliocene.

reminiscent of Euthria plioelongata (Sacco, 1890) from
the Zanclean Lower Pliocene of Italy, but in that species,
there is a poorly delimited, but distinct, subsutural con-
cavity, absent in the Estepona species, and the axial ribs
do not extend as far down the teleoconch (see Brunetti &
Della Bella, 2016, figs 2A-E). In the character of the last two
whorls in which the suture is very superficial and there is no
subsutural ramp, it is similar to the Italian Upper Miocene
Tortonian E. patula Bellardi, 1873, but that species is squat-
ter, with a lower spire. Interestingly, E. patula may occur
in the Bizcornil assemblage (San Pedro de Alcantara, Este-
pona) (NHMW coll.). This locality was considered Lower
Pliocene by Guerra Merchan et al. (2002, p. 34). It lies about
14 km east of Velerin and has not been extensively sampled
by our team, and therefore material from this locality is not
included in this Estepona series and needs deeper study.
Some of the Miocene Paratethyan species need to be
compared. Euthria depressospira Bandat, 1943 has a
similarly shaped last whorl, but as its trivial name would
suggest, is characterised by its low spire. Euthria odiosa
Harzhauser & Landau, 2024 is also similar in the char-
acter of the last whorl and sculpture fades on the fourth
whorl in both species. However, the spire is more acute in
the Estepona species.

We await further material to better characterise this spe-
cies and leave it in open nomenclature.

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

Euthria lucenica nov. sp.
Plate 15, figs 1-4

2011  Euthria cornea (Linnaeus, 1758) — Landau et al.,
p. 24, pl. 12, fig. 1 [non Euthria cornea (Linnaeus,
1758)].

2016  Euthria sp. — Brunetti & Della Bella, p. 12, fig. 4E.

2022 Euthria sp. — Brunetti, p. 50, fig. 77.

ZooBank registration — urn:lsid:zoobank.org:act:77C2B688-
3B57-4B14-97C1-D351AD8A83D2
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Type material — Holotype NHMW 2010/0054/0108, height
52.0 mm, width 25.9 mm; paratype 1 NHMW 2023/
0323/0069, height 47.1 mm, width 22.3 mm; paratype 2
NHMW 2023/0323/0070, height 48.3 mm, width 23.1 mm;
paratype 3 NHMW 2023/0323/0071, height 34.8 mm,
width 16.5 mm.

Other material — Maximum height 52.0 mm, width 25.9
mm. NHMW 2023/0323/0071 (3).

Type locality — Lucena del Puerto, Huelva, Spain.

Type stratum — Arenas de Huelva Formation, Zanclean,
Lower Pliocene.

Etymology — Named after the type locality of Lucena del
Puerto, Huelva. Euthria, gender feminine.

Diagnosis — Euthria species with broad fusiform shell,
six teleoconch whorls, spire whorls bearing ten ribs that
weaken adapically forming broad tubercles at periphery,
spiral sculpture weak, last whorl somewhat inflated, tu-
bercles fade on entire to last half whorl, outer lip denti-
cles weak, siphonal canal medium length.

Description — Shell medium sized, relatively solid and
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broad fusiform; apical angle 48.5-50°. Protoconch not
preserved. Teleoconch of up to six whorls separated by
narrowly impressed initially undulating, later linear,
suture. Early teleoconch whorl bearing about ten round-
ed axial ribs, slightly narrower than their interspaces.
Later spire whorls with broad, steep, weakly concave
subsutural ramp, poorly delimited by rounded shoul-
der placed below mid-whorl, periphery short distance
above abapical suture. Ribs obsolete over subsutural
ramp, broad and rounded below, weakening towards su-
ture, forming axially elongated nodes at periphery. Spi-
ral sculpture of fine spiral cords (mostly abraded). Last
whorl somewhat inflated, about 70% of total height,
with broad concave subsutural ramp, rounded at weak
shoulder, convex below, moderately constricted at base,
fasciole rounded, moderately delimited; ribs reduced
to ten elongated nodes at shoulder, fading on first half
of last whorl in most specimens; spiral cords slightly
stronger over base and fasciole. Aperture about 47% of
total height, ovate; anal canal marked by small notch;
siphonal canal moderate length, narrow, open, bent to
left and slightly recurved; outer lip sinuous in profile,
roundly angled at shoulder, flared abapically, bearing
row of weak elongated denticles beginning some dis-
tance within peristome. Columella broadly and shal-
lowly excavated, bearing denticle at upper end of sipho-

Plate 15. Euthria lucenica nov. sp.; 1. Holotype NHMW 2010/0054/0108, height 52.0 mm, width 25.9 mm; 2. Paratype 1 NHMW
2023/0323/0069, height 47.1 mm, width 22.3 mm; 3. Paratype 2 NHMW 2023/0323/0070, height 48.3 mm, width 23.1 mm; 4.
Paratype 3 NHMW 2023/0323/0071, height 34.8 mm, width 16.5 mm. Lucena del Puerto, Huelva, Spain, Arenas de Huelva

Formation, Zanclean, Lower Pliocene.



nal canal; very weak parietal denticle or pad in some
specimens. Columellar callus moderate width, thick-
ened, sharply delimited.

Discussion — Euthria lucenica nov. sp. shows some varia-
bility in the strength and persistence of the ribs on the last
whorl; they are obsolete on the entire to last half whorl in
most specimens, persist to the aperture in some, and the
inflation of the last whorl, varying from moderately to
relatively strongly inflated, but never as strongly as in E.
inflatissima nov. sp. from Estepona (see above). It differs
from all the Italian Pliocene species reviewed by Bru-
netti & Della Bella (2016) in having the axial sculpture
persisting longer. The Upper Miocene Tortonian speci-
men of E. adunca (Bronn, 1831) illustrated by those au-
thors (2016, figs 5D-E) shows similar sculpture, but the
last whorl is not inflated, the outer lip not flared, and the
siphonal canal is straighter. Landau ez al. (2011) errone-
ously ascribed these specimens to Euthria cornea (Lin-
naeus, 1758), but that species, although highly variable,
is usually slenderer, with a better developed subsutural
collar and ramp, and ribs disappear earlier in ontogeny,
although occasional specimens may have tubercles at the
shoulder on the last whorl. The last whorl is usually less
inflated, resulting in a less flared outer lip, and the sipho-
nal canal is less bent to the left.
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Distribution — Lower Pliocene: Atlantic, Guadalquivir
Basin, SW Spain (Landau et al., 2011; Brunetti & Della
Bella, 2016; Brunetti, 2022).

Euthria onubensis nov. sp.
Plate 16, figs 1-4

2011 Euthriofusus cf. virgineus (Grateloup, 1832 [sic])
—Landau et al., p. 28, pl. 14, figs 7, 8 [non Euthria
virginea (Grateloup, 1833)].

ZooBank registration —urn:lsid:zoobank.org:act:0C0C77A4-
6F45-4118-B9D8-3258114CEC39

Type material — Holotype NHMW 2010/0054/0162,
height 44.8 mm, width 18.7 mm; paratype 1 NHMW
2010/0054/0163, height 46.6 mm, width 22.5 mm; para-
type 2 NHMW 2023/0323/0056, height 45.5 mm, width
20.0 mm; paratype 3 NHMW 2023/0323/0057, height
43.5 mm, width 20.1 mm.

Other material — Maximum height 45.5 mm, width
20.0 mm. NHMW 2023/0323/0058 (1).

Type locality — Lucena del Puerto, Huelva, Spain.

Plate 16. Euthria onubensis nov. sp.; 1. Holotype NHMW 2010/0054/0162, height 44.8 mm, width 18.7 mm; 2. Paratype 1 NHMW
2010/0054/0163, height 46.6 mm, width 22.5 mm; 3. Paratype 2 NHMW 2023/0323/0056, height 45.5 mm, width 20.0 mm; 4.
Paratype 3 NHMW 2023/0323/0057, height 43.5 mm, width 20.1 mm. Lucena del Puerto, Huelva, Spain, Arenas de Huelva

Formation, Zanclean, Lower Pliocene.
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Type stratum — Arenas de Huelva Formation, Zanclean,
Lower Pliocene.

Etymology — Named after the ancient Latin name for
Huelva, Onuba. Euthria, gender feminine.

Diagnosis — Euthria species with broad fusiform shell,
five teleoconch whorls, spire whorls angled at shoulder
placed mid-whorl bearing ten pointed tubercles, ribs sub-
obsolete, spiral sculpture weak, last whorl somewhat in-
flated, tubercles fade on entire to last half whorl, outer lip
denticles weak to absent, long siphonal canal.

Description— Shell medium-sized, relatively thin-shelled,
broad fusiform. Protoconch not preserved. Teleoconch of
five whorls separated by narrowly impressed linear su-
ture. Spire whorls with broad concave subsutural ramp
delimited by angled shoulder forming periphery placed at
about mid-whorl height, whorl profile straight below, ta-
pering slightly inwards to suture. Sculpture of ten subob-
solete axial ribs forming somewhat pointed, horizontally
elongated tubercles at shoulder and fading rapidly over
subsutural ramp and below shoulder. Spiral sculpture
weak, numerous fine cords, alternating or of irregular
strength covering entire surface, shoulder cord slight-
ly broader. Last whorl 74% of total height, with broad
concave subsutural ramp delimited by weakly angled to
rounded shoulder, convex and somewhat inflated mid-
whorl, strongly constricted at base; shoulder tubercles
weaken rapidly, obsolete on entire to half or last whorl,
spirals weak over entire last whorl surface; siphonal fas-
ciole flattened, not delimited from base (only complete
in holotype). Aperture 53% of total height, wide, ovate;
anal canal marked by small, narrow notch; siphonal canal
long, open, narrow, slightly bent to the left, not recurved;
outer lip flared, weakly thickened, rounded, smooth or
with row of about 18 weak denticles within. Columella
broadly and weakly excavated. Columellar callus broad,
slightly thickened, sharply delimited, smooth except for
subobsolete denticle at upper end of siphonal canal and
small parietal denticle.

Discussion — Euthria onubensis nov. sp. is included in
the Euthria virginea species group characterised by their
long siphonal canal. Note that only the holotype has its
siphonal canal complete. This character clearly separates
it from E. lucenica nov. sp., with which it co-occurs, but it
is also thinner shelled than that species and the shoulder
tubercles are much smaller.

It is most similar to Euthria pliovirginea nov. sp. from the
Estepona assemblages in its tubercular shoulder sculp-
ture and long siphonal canal, but clearly differs in being
thinner shelled, its lower, broader spire, the shoulder is
placed mid-whorl as opposed to closer to the abapical su-
ture in E. pliovirginea, the last whorl is more strongly
inflated resulting in a wider aperture, the shoulder tuber-
cles fade slightly earlier, and the siphonal canal is not as
long.

This group of Euthria species with long siphonal canals,
widespread in the European Miocene, seems to have been

restricted to the westernmost Mediterranean (E. pliovir-
ginea nov. sp.) and adjacent Atlantic (E. onubensis nov.
sp.) and did not extend its range further into the Pliocene
Mediterranean (see Brunetti & Della Bella, 2016), nor
further North along the Eastern European Frontage (see
Van Dingenen et al., 2017; Landau et al., in prep).

Distribution — Lower Pliocene: Atlantic, Guadalquivir
Basin, SW Spain (Landau et al., 2011).

Family Nassariidae Iredale, 1916 (1835)

Subfamily Photinae Gray, 1857

Genus Europhos Landau, Harzhauser, Islamoglu &
Silva, 2013

Type species (by original designation) — Buccinum poly-
gonum Brocchi, 1814. Pliocene, Italy.

2013 Europhos Landau, Harzhauser, Islamoglu & Silva,
p. 170.

Europhos polygonus (Brocchi 1814)
Plate 17, figs 1-3

*1814  Buccinum polygonum Brocchi, p. 344, pl. 5, fig.

10.

1847  Nassa polygona Brocchi — Michelotti, p. 207, pl.
13, fig. 2.

1879  Phos polygonum Brocchi — Fontannes, p. 55, pl. 5,
fig. 1.

1882 Phos polygonus (Brocch.) — Bellardi, p. 8, pl. 1,
fig. 5.

1901  Phos polygonum (Brocchi) — Cossmann, p. 158,
pl. 5, figs 20, 21.

1904  Phos polygonum var. acutespirata Sacc., Sacco, p.
58, pl. 14, figs 57-59.

1904 Phos polygonum var. percostata Sacc., Sacco, p.

58, pl. 14, figs 60, 61.

Phos polygonum (Brocchi) — Peyrot, p. 228, no.

970, pl. 4, figs 31-34.

1939 Phos polygonum (Br.) — Montanaro, p. 182, pl. 7,
figs 16, 17.

1955  Phos polygonum (Brocchi 1814) — Rossi-Ronchet-
ti, p. 202, fig. 107.

1958  Phos (Phos) polygonus (Brocchi, 1814) — Beer-
Bistricky, p. 45, pl. 1, fig. 4.

1973 Phos (Phos) polygonus (Brocchi), 1814 — Caprotti
& Vescovi, p. 165, pl. 1, fig. 16.

1974 Phos (Phos) polygonus (Brocchi, 1814) — Malat-
esta, p. 308, pl. 24, fig. 10.

1974 Phos (Phos) polygonus (Brocchi) 1814 — Caprotti,
p- 27, pl. 2, fig. 3.

1976 Phos (P.) polygonus (Brocchi) — Pavia, p. 112, pl.
6, fig. 20.

1976  Phos (Phos) polygonus (Brocchi, 1814) — Caprot-
ti, p. 11, pl. 15, fig. 16.

1978  Buccinum prysmaticum Brocchi, 1814 — Pinna &
Spezia, p. 132, pl. 10, fig. 2

21927
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Plate 17. Europhos polygonus (Brocchi, 1814); 1. NHMW 2023/0323/0027, height 33.3 mm, width 14.4 mm; 2. NHMW
2023/0323/0028, height 29.5 mm, width 12.8 mm (digital images); 3. NHMW 2012/0197/0011 (juvenile), detail of protoconch
(SEM images). El Lobillo, Estepona, Lower Piacenzian, Upper Pliocene.

1982 Phos polygonum (Brocchi, 1814) — Martinell, p.
66, pl. 1, figs 5, 6.

1989 Phos (Phos) polygonus (Brocchi, 1814) — Gonza-
lez Delgado, p. 279, pl. 2, figs 6-7.

1992 Phos polygonus (Brocchi, 1814) — Cavallo & Re-
petto, p. 98, fig. 223.

1997  Phos cf. polygonus (Brocchi) — Ruiz Muiloz, p.
176, pl. 35, figs 11, 12.

2000  Phos polygonus (Brocchi, 1814) — Chirli (partim),
p. 55, pl. 21, figs 1-7.

2010  Phos polygonus (Brocchi, 1814) — Sosso & Dell’-
Angelo, p. 39, p. 57, unnumbered fig. top left.

2011 ‘Phos’ polygonus (Brocchi, 1814) — Landau ef al.,
p- 24, pl. 12, fig. 2.

2013 Europhos polygonus (Brocchi, 1814) — Landau et
al., p. 170, text-fig 23, pl. 25, fig. 12.

2016  Europhos polygonus (Brocchi, 1814) — Brunetti &
Della Bella, p. 22, figs 13A-H.

2022 Europhos polygonus (Brocchi, 1814) — Brunetti,

p. 50, fig. 78.
non 1852 Buccinum polygonum Brocc. — Hornes, p. 160, pl.
13, figs 14, 15 [= Phos hoernesi (Semper, 1861)].
non 1866 Bucinum polygonum Brocc. — Pereira da Costa, p.

109, pl. 15, figs 13, 14 [= Phos connectens (Bellar-
di, 1882)].

Material and dimensions—Maximum height 33.3 mm, width
144 mm. EL: NHMW 2012/0197/0011 (juvenile), NHMW
2023/0323/0027-0028 (2), NHMW 2023/0323/0029 (1).

Description — Shell medium-sized, elongate, turricu-
late, with tall spire and angular whorls. Protoconch
multispiral, composed of 4.25-4.5 whorls with small
nucleus. Postnuclear whorls shouldered bearing three
spiral cords below shoulder and micropustules in the
spiral interspaces. 2-3 opisthocyrt axial riblets on last
part of protoconch just before sinusigera. Teleoconch
of six sharply angled whorls, with broad, weakly con-
cave subsutural ramp, sharply angled by shoulder cord,
weakly convex below, periphery mid-way between
shoulder and suture. Suture impressed, shallowly un-
dulating. Axial sculpture of narrow prosocline ribs,
about eleven on penultimate whorl. Spiral sculpture
of very weak cords and secondary threads override
axials, shoulder cord slightly spinous at intersections.
Last whorl 61-63% of total height, concave subsutural
ramp, weakly convex below, moderately constricted at
base; axials weaken, and spirals strengthen over base;
siphonal fasciole broad, flattened, bearing spiral cords.
Aperture ~ 40% of total height; anal sinus not devel-
oped, siphonal fasciole moderately short, broad, open;
outer lip angled at shoulder, lyrate within. Columella
moderately excavated in upper third, twisted at fasciole.
Columellar callus slightly thickened abapically, reduced
to callus wash mid-aperture, slightly thicker in parietal
region, with fold abapically delimiting siphonal canal.
Colour pattern preserved in some specimens consisting
of broad orange band below shoulder on spire whorls
and two narrower bands, one placed just below shoul-
der, second over base, on last whorl.
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Discussion — The protoconch of this species was illustrat-
ed by Landau et al. (2013, text-fig. 23) based on a speci-
men from El Lobillo. All the European ‘Phos’ species
have a multispiral protoconch with 2-3 spiral cords from
the second protoconch whorl and axial riblets on at least
part of the last protoconch whorl. Phos de Montfort, 1810
is an exclusively Indo-West Pacific genus, characterised
by shells with a smooth multispiral protoconch (Fraussen
& Poppe, 2005, p. 77). Species of the tropical American
Neogene to present-day genus Antillophos Woodring,
1928 have protoconchs of 3.5-4 whorls and the teleo-
conch differs from Europhos in having a less well defined
shoulder that is not spinose, and in Antillophos the sculp-
ture is more evenly reticulate in most species, whereas
it is predominantly axial in Europhos (see Landau et al.,
2013, p. 170; 2016, p. 137). Buccinum polygonum Broc-
chi, 1814 also has sculpture of micropustules, clearly seen
where the surface is not eroded (Pl. 17, fig. 3c).

For comparison with other congeners, see Landau et al.
(2013, p. 171).

Europhos polygonus is uncommon in Estepona, where it
is found only in the shallow water assemblage at El Lo-
billo. The shells are typical for the species, as illustrated
by Brunetti & Della Bella (2016, figs 13A-H), and show
little intraspecific variability.

Distribution — Middle Miocene: Atlantic (Langhian and
Serravallian), Aquitaine Basin, France (Peyrot, 1927);
Proto-Mediterranean Sea (Serravallian), Karaman Ba-
sin, Turkey (Landau et al., 2013). Upper Miocene: Pro-
to-Mediterranean (Tortonian): Po Basin, Italy (Bellardi,
1882; Montanaro, 1939). Lower Pliocene: northeastern
Atlantic, Guadalquivir Basin, Spain (Gonzalez Delgado,
1989; Ruiz Muiioz, 1997; Landau et al., 2011; Brunetti,
2022); north-east Spain (Martinell, 1982), Roussillon
Basin, France (Fontannes, 1879); central Mediterranean,
Italy (Bellardi, 1882; Pavia, 1976; Chirli, 2000; Brunetti
& Della Bella, 2016). Upper Pliocene: western Mediter-
ranean, Estepona Basin, Spain (this paper); central Medi-
terranean, Italy (Sacco, 1904; Caprotti & Vescovi, 1973;
Caprotti, 1974; Malatesta, 1974; Cavallo & Repetto, 1992;
Sosso & dell’Angelo, 2010; Brunetti & Della Bella, 2016).

Discussion

The Colubrariidae are represented by three species (Fig-
ure 1), all of which are new: Colubraria alboranensis nov.
sp., Kanamarua ducoi nov. sp. and Metula moli nov. sp.
The large Colubraria species represents the first record
of the genus in the Pliocene Mediterranean, as today only
the genus Cumia is present. It is also the first record of the
deep-water genus Kanamarua Kuroda, 1951 in the Euro-
pean fossil assemblages and oldest known member of the
genus which is now widespread in the tropical Pacific.
The two genera are distinguished primarily by their
protoconch type, although the validity of this character
needs to be tested based on molecular data.

The Pisaniidae are represented by six species representing
three genera, of which one is described as new Aplus raveni

nov. sp. and the Tudiclidae by five species of which four are
new: Euthria iberoadunca nov. sp., Euthria inflatissima
nov. sp., Euthria pliovirginea nov. sp., Euthria pouweri sp.,
and one species is left in open nomenclature. These genera
reproduce by direct development, or possibly have a short
lecithotrophic stage, and it is therefore not surprising to find
species endemic to the western Mediterranean Alboran Sea
and, vice versa, most of the species within these families
recorded by Brunetti & Della Bella (2016) from the Italian
Pliocene do not occur in Estepona. These insights into the
endemic character of the genus Euthria led us to review the
genus in the Atlantic Lower Pliocene Guadalquivir Basin of
SE Spain, which results in the description of two further en-
demic species, E. lucenica nov. sp. and E. onubensis nov. sp.
One species is recorded in the subfamily Photinae (family
Nassariidae), Europhos polygonus (Brocchi 1814), which
was widespread in the Pliocene Mediterranean and adja-
cent Atlantic. This species was omitted by us in the mono-
graph covering the Nassariidae (Landau et al., 2009), and
is included herein for completion. Europhos polygonus
has a protoconch suggesting planktotrophic development,
which supports the wide geographic range observed.
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