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Introduction

In this paper we continue to revise the gastropods found 
in the Pliocene assemblage of Estepona in south-western 
Spain (see Landau & Micali, 2021, p. 160 for summary 
of papers related to this series). Previous parts relating 
to families in Conoidea are: Clavatulidae (Landau & 
Harzhauser, 2022a); Borsoniidae, Clathurellidae, Mitro-
morphidae, Pseudomelatomidae (Landau & Harzhauser, 
2022b); and Raphitomidae (Landau et al., 2022).
In this part we review the Drilliidae, Fusiturridae, Horai-
clavidae and add a few species belonging to the Borsoni-
idae and Pseudomelatomidae that were omitted by Landau 
& Harzhauser (2022b). This work revises the monograph 
on the Turridae from Estepona by Vera-Peláez (2002). 
The limitations of that work were discussed by Landau 
& Harzhauser (2022b, p. 103), and will not be repeated 
here.
We note that an alternative revision of the Estepona tur-
rids is being presented by Jose Luís Vera-Peláez (2022a, 
b, c, d; amongst other papers by the same author in the 
same publication Pliocénica 6-7). Although the date of 

publication on the front cover states 20th May 2022, this 
publication was not available before January 2023 (see 
Landau & Harzhauser, 2023). Date of publication 31st of 
December 2022 for that volume has been accepted by 
WoRMS (Philippe Bouchet, personal communication BL 
26/01/2023).
Therefore, any names introduced by Landau & Harz-
hauser (2022a, 2022b) and Landau et al. (2022) predate 
Pliocénica 6-7. We have refrained from reviewing new 
turrid taxa introduced in Pliocénica 6-7, except those 
directly relating to the present paper. This paper was 
already submitted and reviewed in November 2022. 
Changes made to include references and comments on 
Vera-Peláez (2022a, b, c, d) were made post review 
stage.

Age of the deposits

The Estepona assemblages are dated as earliest 
Piacenz ian, early Late Pliocene, an age corroborated 
by the assemblage of Euthecosomata (A.W. Janssen, 
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2004). They form part of the Mediterranean ecostrati-
graphic unit MPPMU1 of Raffi & Monegatti (1993) and 
Monegatti & Raffi (2001), which includes the Zanclean 
and lowest Piacenzian (see Landau et al., 2011, text-fig. 
9). For further discussion, see Landau & Micali (2021, 
p. 160).

Material and methods

The material described herein was collected from sev-
eral localities around Estepona by the senior author (BL; 
1997–2020) and by Henk Mulder (2008–2022), to whom 
we are extremely grateful for his tireless efforts and gen-
erosity in making his collection available to us. For a 
map of localities see Landau et al. (2003, p. 4, text-fig. 1). 
The material is housed in the Natural History Museum 
 Vienna (NHMW).
For further discussion on methodology see Landau & 
Harzhauser (2022a, 2022b). We use the word turrids to 
group the species of all families that were previously in-
cluded in the Turridae.

Abbreviations: 
CO: Velerín conglomerates; PA: Rio del Padrón; VC: Ve-
lerín carretera; VA: Velerín Antena; PQ: Parque Antena; 
EL: El Lobillo; see Landau et al. (2003, p. 4, text-fig. 1).
NHMW Natural History Museum Vienna (Austria)
MMPE Museo Municipal de Paleontología de Estepona 

(Málaga).

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

Systematic palaeontology

Family Borsoniidae Bellardi, 1875 (continued)

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

Correction to Landau & Harzhauser, 2022b, p. 106

Turbinella elegans D’Ancona, 1872, is a primary homo-
nym of Turbinella elegans Dunker, 1844 (in Küster & 
Kobelt), the next available name is Aphanitoma plioce-
nica Vera-Peláez, 2002: https://www.molluscabase.org/
aphia.php?p=taxdetails&id=1617373.
We are grateful to Philippe Bouchet for drawing our at-
tention to this.

Genus Carinotropis Bernasconi & Robba, 1984

Type species – Carinotropis nitida Bernasconi & Robba, 
1984, by original designation, Pliocene, Italy.

 1984  Carinotropis Bernasconi & Robba, p. 284.

Note – Originally described in the subfamily Clavinae 
Casey, 1904 (now considered a synonym of Drilliidae 
Olsson, 1964), Carinotropis Bernasconi & Robba, 1984 
was transferred to the family Borsoniidae Bellardi, 1875 
by Kilburn (1986, p. 654).

Carinotropis minima (Montanaro, 1937)
Plate 1, fig. 1

 1889 Drillia Michelottii var. A. Pantanelli, p. 86 (nomen 
nudum).

 *1937 Drillia Michelottii var. minima (Pant.) Montanaro, 
p. 152 [122], pl. 7 [10], figs 10-12.

 1984 Carinotropis nitida Bernasconi & Robba, p. 284, 
pl. 3, fig. 6, pl. 4, figs 1-3.

 1990 Ceritoturris nitida (Bernasconi & Robba, 1984) – 
Della Bella & Tabanelli, p. 270, fig. 12.

 1996 Carinotropis nitida Bernasconi & Robba, 1984 – 
Vera-Peláez, p. 340, text-figs 14a, b, 18b, 20a, 21, 
pl. 21, figs 1, 3, 5-7.

 1997 Carinotropis nitida Bernasconi & Robba, 1984 – 
Chirli, p. 40, pl. 11, figs 3-5.

 2002 Carinotropis nitida Bernasconi & Robba, 1984 – 
Vera-Peláez, p. 194, pl. 2, fig. J, pl. 10, figs I, J.

 2007 Carinotropis minima (Montanaro, 1937) – Della 
Bella & Scarponi, p. 21, figs 17-28.

 2008 Carinotropis minima (Montanaro, 1937) – Chirli 
& Richard, p. 62, pl. 12, fig. 4.

 2022d Carinotropis nitida Bernasconi & Robba, 1984 – 
Vera-Peláez, p. 272, pl. 2, fig. 7 (fig. 17 on plate 
description; lapsus), pl. 6, figs 7-8.

Material and dimensions – Maximum height 6.4 mm, 
width 2.4 mm. CO: NHMW 2020/0171/0486 (2). VC: 
NHMW 2020/0171/0487 (1), NHMW 2020/0171/0488 (2).

Description – Shell small, moderately slender, turriculate. 
Protoconch multispiral, tall conical, composed of four 
whorls with small nucleus: post nuclear whorls sharply 
carinate, microsculpture of very fine randomly placed 
pustules (dp = 310 µm, hp = 465 µm, dp/hp = 0.67). Junc-
tion with teleoconch sharply delimited. Teleoconch of 
up to five whorls, sharply angled at shoulder placed mid-
whorl, whorl profile concave above shoulder, straight sided 
to weakly convex below, separated by weakly impressed 
undulating suture. Axial sculpture of broad, rounded or-
thocline ribs, 10-12 on penultimate whorl, roughly equal 
in width to their interspaces, weakly developed over sub-
sutural ramp, stronger below periphery, forming horizon-
tally elongated short spinous tubercles at shoulder. Single 
spiral cord develops on later whorls between shoulder 
and abapical suture. Last whorl about 57% of total height 
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with concave, smooth subsutural ramp, sharply angled at 
spinous shoulder, convex below, moderately constricted 
at base; spiral sculpture of shoulder and basal cords, and 
third cord between. Aperture about 42% of total height, 
small, pyriform; anal canal asymmetrically U-shaped 
with apex at lower half of subsutural ramp; siphonal ca-
nal moderate length, slightly twisted abaxially. Columella 
smooth, columellar and parietal callus poorly developed, 
forming narrow callus rim. 

Discussion – Della Bella & Scarponi (2007) noted that 
Carinotropis nitida Bernasconi & Robba, 1984 was a 
subjective junior synonym of Drillia michelottii var. 
minima (Pant.) Montanaro, 1937, originally described 
from the Tortonian Upper Miocene of Italy. Carinotropis 
michelottii (Bellardi, 1847) also from Tortonian Upper 
Miocene of Italy, differs in being larger, the shoulder is 
delimited by a grouping of pustules, but is not sharply 
carinate, and weaker axial sculpture. It is unclear if Della 
Bella & Scarponi intended to separate the two taxa at 
specific level (as done in the figure captions) or subspe-
cies level (as done in the text), however, as both forms are 
present in the same Tortonian deposits, we consider the 
two distinct at full species level.
In the Italian assemblages C. nitida is associated with 
lower circalittoral and upper bathyal assemblages (Della 
Bella & Scarponi, 2007, p. 22). In Estepona it is uncom-
mon in all deposits.

Distribution – Upper Miocene: Proto-Mediterranean, 
Italy (Montanaro, 1937). Lower Pliocene: central Medi-
terranean, Italy (Bernasconi & Robba, 1984; Della Bella 
& Tabanelli, 1990; Chirli, 1997; Della Bella & Scarponi, 
2007). Upper Pliocene: western Mediterranean, Estepona 
Basin, Spain (Vera-Peláez, 1996, 2002, 2022d), France 
(Chirli & Richard, 2008).

Family Drilliidae Olsson, 1964

For drilliids the shells are categorised as small (<15 mm), 

Plate 1. Carinotropis minima (Montanaro, 1937); 1. NHMW 
2020/0171/0487, height 5.9 mm, width 2.1 mm, 1d, detail 
of protoconch (digital image). Velerín carretera, Velerín, 
Estepona, Lower Piacenzian, Upper Pliocene.

medium (15-30 mm), large (>35 mm); breadth is de-
scribed as broad (SL/MD <3), moderately slender (SL/
MD = 3-3.2), slender (SL/MD >3.2). 

Genus Crassopleura Monterosato, 1884

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

 1884  Crassopleura Monterosato, p. 127.

Crassopleura maravignae (Bivona, 1838)
Plate 2, figs 1-5

 1835 Pleurotoma elegans Scacchi, p. 8, pl. 1, fig. 18 
(non Defrance, 1826).

 1837 Pleurotoma incrassata Dujardin, p. 292, pl. 20, 
fig. 28 (non G.B. Sowerby, I 1834).

 *1838 Pleurotoma Maravignae Bivona, Ant. in Bivona 
And., p. 13, pl. 1, fig. 12.

 1839 Pleurotoma Maravignae Biv. – Calcara, p. 8, pl. 1, 
fig. 3.

 1841 Pleurotoma elegans Scacchi – Calcara, p. 54.
 1843 Clavatula crebricostata Hinds, p. 21.
 1844 Pleurotoma elegans Scacchi – Philippi, p. 168, pl. 

26, fig. 5.
 1847 Raphitoma incrassata Duj. – Bellardi, p. 108, pl. 

4, fig. 27.
 1852 Pleurotoma subincrassata d’Orbigny, p. 62 (nom. 

nov. pro. P. incrassata Dujardin, 1837, non G. B. 
Sowerby, I 1834). 

 1853 Pleurotoma incrassata Duj. – Hörnes, p. 383, pl. 
40, fig. 14.

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

 1862 Pleurotoma incrassatum Duj. – Brugnone, p. 20, 
pl. 1, fig. 12.

 1865 Pleurotoma hybrida Millet, p. 588, p. 161 (non 
Grateloup, 1845).

 1877 Drillia incrassata (Duj.) – Bellardi, p. 140, pl. 5, 
fig. 1.

 1879  Drillia incrassata var. rhodanica Fontannes, p. 
46, pl. 4, fig. 10.

 1891 Pleurotoma (Drillia) incrassata Duj. – Hoernes & 
Auinger, p. 327, pl. 42, figs 12-15.

 1904 Drillia (Cymatosyrinx) incrassata var. acutespi-
rata Sacco, p. 46.

 1904 Drillia (Cymatosyrinx) incrassata var. magnocos-
tulata Sacco, p. 47.

 1904 Drillia (Cymatosyrinx) incrassata var. miominor 
Sacco, p. 47, pl. 12, figs 47, 48.

 1904 Drillia (Cymatosyrinx) incrassata var. derto magna 
Sacco, p. 47.

 1904 Drillia (Crassopleura) maravignae Bivona – Ko-
belt, p. 225, pl. 81, figs 12, 13.

 1914 Drillia (Cymatosyrinx) incrassata Dujardin – Ci-
polla, p. 122, pl. 12, fig. 10.

 1914 Drillia (Cymatosyrinx) incrassata mut. Maravig-
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nae Biv. – Cipolla, p. 123, pl. 12, fig. 11.
 1914 Drillia (Cymatosyrinx) incrassata var. miominor 

Sacco – Cipolla, p. 123, pl. 12, fig. 12.
 1915 Drillia incrassata (Dujardin) – Harmer (partim), 

p. 222, pl. 27, fig. 28.
 1937 Drillia (Cymatosyrinx) incrassata var. minor Mon-

tanaro, p. 159, pl. 7, figs 41-43.
 1938 Drillia (Cymatosyrinx) subincrassata Peyrot, p. 

275.
 1943 Clavus (Crassopleura) maravignae (Bivona) – 

Wenz, p. 1397, fig. 3948.
 1954 Clavus (Crassopleura) maravignae Bivona, 1838 

– Glibert, p. 33, pl. 1, fig. 12, pl. 5, fig. 4.
 1964 Clavus (Crassopleura) maravignae Bivona, 1838 

– Brébion, p. 553.
 1966 Crassopleura maravignae (Bivona, 1838) – Pow-

ell, p. 93, pl. 14, fig. 12.
 1977 Crassopleura maravignae (Bivona, 1938 [sic]) – 

Nordsieck, p. 11, pl. 1, fig. 3.
 1979 Crassopleura maravignae (Bivona, 1838) – Bogi 

et al., p. 6, unnumbered fig.
 1984 Crassopleura incrassata (Dujardin, 1837) – Ber-

nasconi & Robba, p. 270, pl. 2, fig. 1.
 1984 Crassopleura maravignae (Bivona, 1838) – Van 

Aartsen et al., p. 43, fig. 207.
 1985 Crassopleura maravignai [sic] (Bivona, 1838) – 

Orlando & Palazzi, p. 44, pl. 8, figs 130-131.
 1996 Crassopleura incrassata (Dujardin, 1837) – Vera-

Pelàez, p. 371, text-figs 16a-d, 19a-d, 21a, b, 26, 
pl. 25, figs 1-12.

 1997 Crassopleura incrassata (Dujardin, 1837) – Chir-
li, p. 43, pl. 12, figs 2-5.

 1999 Crassopleura maravignae (Bivona, 1838) – Ardo-
vini & Cosignani, p. 67, 68, unnumbered fig. top 
row right.

 2001 Crassopleura incrassata (Dujardin, 1837) – Ca-
chia et al., p. 61, pl. 9, fig. 6.

 2002 Crassopleura incrassata (Dujardin, 1837) – Vera-
Pelàez, p. 197, pl. 3, figs D, E, F, pl. 11, figs I, J.

 2003 Crassopleura maravignae (Bivona Ant. in Bivona 
And., 1838) – Scarponi & Della Bella, p. 21, figs 
2, 3, 14.

 2010 Crassopleura maravignae (Bivona Ant. in Bivona 
And., 1838) – Sosso & Dell’Angelo, p. 44, p. 60 
unnumbered fig. bottom left.

 2011 Crassopleura maravignae (Bivona Ant. in Bivona 
And., 1838) – Landau et al., p. 36, pl. 18, fig. 12.

 2020 Crassopleura maravignae (Bivona Ant. in Bivona 
And., 1838) – Landau et al., p. 77, pl. 67, figs 1-2.

 2022c Crassopleura maravignae (Bivona Ant. in Bivona 
And., 1838) – Vera-Peláez, p. 188, pl. 5, figs 20-22.

 2022c Crassopleura incrassata (Dujardin, 1837) – Vera-
Peláez, p. 189, pl. 5, figs 19, 23-26.

 non 1878 Pleurotoma incrassata Duj. – Nyst, pl. 3, fig. 10 
[= Crassopleura nysti (Harmer, 1915)].

 non 1882 Pleurotoma incrassata Duj. – Nyst, p. 45 [= Cras-
sopleura nysti (Harmer, 1915)].

 non 1915 Drillia incrassata var. dertomagna Sacco – Harm-
er, p. 223, pl. 27, fig. 29 [= Crassopleura nysti 

(Harmer, 1915)].
 non 1915 Drillia incrassata var. miominor Sacco – Harm-

er, p. 223, pl. 27, fig. 30 [= Crassopleura nysti 
(Harmer, 1915)].

 non 1915 Drillia incrassata var. nysti Harmer, p. 224, pl. 27, 
fig. 31 [= Crassopleura nysti (Harmer, 1915)].

 non 1915 Drillia incrassata var. crassa (A. Bell) – Harm-
er, p. 224, pl. 27, fig. 32 [= Crassopleura nysti 
(Harmer, 1915)].

 non 1953 Drillia incrassata Duj. – Csepreghy-Meznerics, 
p. 8, pl. 1, figs 5, 6 [= ‘Crassopleura’ sigmoidea 
(Bronn, 1828)].

Material and dimensions – Maximum height 13.5 mm, 
width 5.2 mm. CO: NHMW 2020/0171/0032-0036 (5), 
NHMW 2020/0171/0037 (29). EL: NHMW 2020/0171/ 
0038 (6).

Description – Shell small, solid, broad fusiform, with 
tall, conical spire. Protoconch multispiral, conical, of 3.5 
smooth, convex whorls, with small nucleus (dp = 740 µm, 
hp = 1110 µm, dp/hp = 0.67, dn = 140 µm, dV1 = 305 
µm). Junction with teleoconch sharply delimited by si-
nusigera. Teleoconch of up to seven whorls with almost 
vertical, weakly concave subsutural ramp, poorly delim-
ited by weak shoulder, convex below, separated by su-
perficial, undulating suture. Axial sculpture of narrow, 
opisthocline sinuous ribs (T2= 9-10, TL= 14-19), narrow 
over subsutural ramp, slightly swollen towards lower su-
ture. Spiral sculpture restricted to 3 or 4 flattened cords 
over siphonal fasciole. Last whorl 51-53% total height, 
subsutural ramp slightly concave, broadly and weakly 
rounded below, not constricted at base, ribs weakening 
at periphery, extending over base in most specimens; 
base not delimited; siphonal fasciole weakly delimited, 
flattened, bearing broad spiral cords. Aperture 32-33% 
total height, ovate; outer lip strongly thickened by broad 
labial varix; anal sinus shallow, symmetrically U-shaped, 
occupying entire subsutural ramp, with apex mid-ramp; 
siphonal canal very short and broad, straight, unnotched. 
Columella straight, smooth. Columellar and parietal cal-
lus thickened, sharply delimited, forming moderately 
broad callus rim; well-developed tuberculose parietal 
pad developed adapically delimiting medial border of 
anal canal. Colour patten is preserved consisting of a 
single narrow orange horizontal stripe running at about 
two-thirds whorl height.

Discussion – As discussed by Scarponi & Della Bella 
(2003, p. 22), the correct name for this species is Cras-
sopleura maravignae (Bivona 1838), Dujardin’s (1837) 
name Pleurotoma incrassata being a primary homonym 
of P. incrassata G. B. Sowerby I, 1834. The argument 
put forward by Vera-Peláez (2022c, p. 189) that the name 
incrassata was available because today Dujardin’s and 
Sowerby’s species are considered distinct genera is incor-
rect, as the names are primary homonyms (ICZN 1999, 
Art. 57.2).
Some specimens with fewer ribs resemble specimens of 
‘Crassopleura’ sigmoidea (Bronn, 1828), but can be dif-
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ferentiated in that the anal sinus is evenly U-shaped and 
does not produce a notch on the parietal wall. Scarponi & 
Della Bella (2003) considered this difference to be of ge-
neric significance and placed Bronn’s species in the genus 
with quotation marks, but this is not followed here.
Crassopleura maravignae (Bivona 1838) is widespread 
from the Middle Miocene to present-day European as-
semblages, although there are small differences between 
populations. Glibert (1954, p. 33) commented that the 
Middle Miocene specimens from the Loire Basin were 
slightly slenderer than those from the Holocene of the 
Mediterranean and that the ribs were less serrated and 
more oblique. The Estepona populations have 14-19 ribs 
on the last whorl. Vera-Peláez (2022c) illustrated this 
variability choosing to separate the form with a greater 
number of ribs as C. maravignae and the form with fewer 
ribs C. incrassata. 
Scarponi & Della Bella (2003, p. 23) noted that the most 
common Mediterranean Pliocene form had a similar 
number of ribs (14-18), and Landau et al., (2020) count-
ed 15-20 ribs for the Upper Miocene specimens from 
north-western France, all slightly fewer than present-day 
specimens (21-25). However, the older Atlantic Middle 
Miocene population from the Loire Basin had anything 
between 15 and 30 axial ribs per whorl (Glibert, 1954, p. 
33). The colour pattern preserved in the Estepona speci-
mens is also seen in some, but not all, extant shells. Some 
references to Crassopleura maravignae (as Pleurotoma 
or Drillia incrassata) (Nyst, 1878, 1882; Harmer, 1915) 
are not this species, but Crassopleura nysti (Harmer, 
1915) (Marquet, 1998a, b). Specimens from the Middle 

Plate 2. Crassopleura maravignae (Bivona, 1838); 1. NHMW 2020/0171/0032, height 9.1 mm, width 3.4 mm; 2. NHMW 
2020/0171/0033, height 10.5 mm, width 4.1 mm; 3. NHMW 2020/0171/0034, height 8.3 mm, width 3.2 mm; 4. NHMW 
2020/0171/0035, height 9.5 mm, width 3.7 mm; 5. NHMW 2020/0171/0036, 5a, detail of protoconch, 5b, detail or teleoconch mi-
crosculpture (1-4, digital images, 5, SEM image). Velerín conglomerates, Velerín, Estepona, Lower Piacenzian, Upper Pliocene.

Miocene of the Paratethyan Sea are provisionally includ-
ed pending revision of this group.
In Estepona C. maravignae is found in the shallow wa-
ter assemblages, which agrees with its ecological distri-
bution in the Italian Pliocene (Scarponi & Della Bella, 
2003, p. 22) and its distribution today in infra- and cir-
calittoral habitat at depths of 30-100 m (Bombace, 1970; 
Sabelli & Spada, 1977).

Distribution – Middle Miocene: Atlantic (Langhian), Loire 
Basin, France (Dujardin, 1837; Glibert, 1954); Paratethys: 
Austria (Hörnes, 1853; Hoernes & Auinger, 1891), Hunga-
ry (Hoernes & Auinger, 1891), Romania (Hoernes & Auin-
ger, 1891); Proto-Mediterranean, Italy (Bellardi, 1877). 
Upper Miocene (Tortonian and Messinian): Atlantic, NW 
France (Millet, 1854, 1865; Glibert, 1954; Brébion, 1964; 
Landau et al., 2020); Proto-Mediterranean, Italy (Bellardi, 
1877; Montanaro, 1937). Lower Pliocene: ?NSB, Coralline 
Crag, England (Harmer, 1915); Atlantic, Guadalquivir Ba-
sin, S. Spain (Landau et al., 2011); western Mediterranean, 
NE Spain (Gili & Martinell, 1993), S. France (Fontannes, 
1879); central Mediterranean, Italy (Chirli, 1997; Scarponi 
& Della Bella, 2003; Sosso & Dell’Angelo, 2010). Upper 
Pliocene: western Mediterranean, Estepona Basin, S. Spain 
(Vera-Pelàez, 1996, 2002, 2022c), central Mediterranean, 
Italy (Calcara, 1839, 1841; Bellardi, 1877; Cipolla, 1914; 
Bernasconi & Robba, 1984). Present-day: Eastern Atlantic 
frontage from Norway to the Madeira, Azores, Morocco, 
and into the Mediterranean (Nordsieck, 1977), central 
Mediterranean (Bogi et al., 1979; Orlando & Palazzi, 1985; 
Ardovini & Cossignani, 1999; Cachia et al., 2001).
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Crassopleura sigmoidea (Bronn, 1828)
Plate 3, figs 1-3

 *1828 Pleurotoma sigmoidea Bronn, p. 535 [= Murex 
harpula var. in Brocchi, 1814; non Turriclavus 
harpulus (Brocchi, 1814)].

 1831 Pleurotoma sigmoidea Bronn, p. 47.
 1847 Raphitoma sigmoidea Bronn (Pleurotoma) – Bel-

lardi, p. 109, pl. 4, fig. 29.
 1877 Drillia sigmoidea (Bronn) – Bellardi, p. 144, pl. 5, 

fig. 4.
 1904 Drillia (Cymatosyrinx) sigmoidea var. pliomagna 

Sacco, p. 47, pl. 12, figs 49-50.
 1910 Drillia (Cymatosyrinx) sigmoidea Brn. – Cerulli-

Irelli, p. 242 [50], pl. 35 [4], figs 53, 54.
 1914 Drillia (Cymatosyrinx) sigmoidea Bronn – Cipol-

la, p. 124 [20], pl. 12 [2], fig. 14.
 1915 Drillia sigmoidea (Bronn) – Harmer, p. 225, pl. 

27, figs 24, 25.
 1937 Drillia (Cymatosyrinx) sigmoidea Brn. – Monta-

naro, p. 158 [128], pl. 7 [10], figs 37-40.
 1954 Clavus (Elaeocyma) sigmoidea (Bronn) – Glibert, 

p. 34, pl. 5, fig. 5.
 1955 Drillia (Cymatosyrinx) sigmoidea (Bronn 1831) 

[sic] – Rossi-Ronchetti, p. 327, fig. 176.
 1967 Clavus (Cymatosyrinx) sigmoideus (Bronn) – 

Pelosio, p. 158 [58], pl. 45, figs 15, 16. 
 1973 Clavus (Cymatosyrinx) sigmoideus (Bronn) – 

Caprotti & Vescovi, p. 177, pl. 2, figs 23, 24.
 1974 Elaeocyma sigmoidea (Bronn, 1831) [sic] – Mala-

testa, p. 420, pl. 31, fig. 3.
 1976 Clavus sigmoideus (Bronn) – Caprotti, p. 46, pl. 

16, figs 23, 24.
 1978 Pleurotoma sigmoidea Bronn – Pinna & Spezia, p. 

158, pl. 46, fig. 3.
 1984 Crassopleura sigmoidea (Bronn, 1831) [sic] – 

Bernasconi & Robba, p. 272, pl. 2, figs 2, 3. 
 1990 Cerodrillia (Cerodrillia) sigmoidea (Bronn, 1831) 

[sic] – Della Bella & Tabanelli, p. 267, figs 1, 2.
 1992 Cerodrillia (Cerodrillia) sigmoidea (Bronn, 1831) 

[sic] – Cavallo & Repetto, p. 134, fig. 358.
 1996 Crassopleura sigmoidea (Bronn, 1831) [sic] – 

 Vera-Peláez, p. 376, text-figs 16e, f, 19e, f, 21d, 
27, pl. 26, figs 1-11.

 1997 Crassopleura sigmoidea (Bronn, 1831) [sic] – 
Chirli, p. 44, pl. 12, figs 6-9.

 2002 Crassopleura sigmoidea (Bronn, 1831) [sic] – 
 Vera-Peláez, p. 197, pl. 3, figs A, B, C, pl. 11, figs 
K, L.

 2003 “Crassopleura” sigmoidea (Bronn, 1831) [sic] – 
Scarponi & Della Bella, p. 23, figs 4a-5, 15, 15a.

 2008 Crassopleura sigmoidea (Bronn, 1831) [sic] – 
Chirli & Richard, p. 57, pl. 11, fig. 5.

 2010 “Crassopleura” sigmoidea (Bronn, 1831) [sic] – 
Sosso & Dell’Angelo, p. 45, 60 unnumbered fig. 
bottom row centre.

 2011 Crassopleura sigmoidea (Bronn, 1831) [sic] – 
Chirli & Linse, p. 193, pl. 71, fig. 3.

 2011 “Crassopleura” sigmoidea (Bronn, 1831) [sic] – 
Landau et al., p. 36, pl. 18, fig. 13.

 2013 “Crassopleura” sigmoidea (Bronn, 1831) [sic] – 
Landau et al., p. 276, pl. 46, fig. 5.

 2018 Crassopleura sigmoidea (Bronn, 1831) [sic] – 
Brunetti & Cresti, p. 88, fig. 345.

 2022c Crassopleura sigmoidea (Bronn, 1831) [sic] – 
 Vera-Peláez, p. 189, pl. 5, figs 7-9.

 non 1953  Drillia incrassata Duj. – Csepreghy-Meznerics, p. 
8, pl. 1, figs 5, 6 [non Dujardin, 1837 = Crasso-
pleura maravignae (Bivona Ant. in Bivona And., 
1838)].

 non 1962 Drillia sigmoidea Bronn – Strausz, p. 69, pl. 19, 
fig. 11.

 non 1966 Drillia sigmoidea Bronn, 1831 [sic] – Strausz, p. 
426, pl. 19, fig. 11.

Material and dimensions – Maximum height 13.3 mm, 
width 4.4 mm. CO: NHMW 2020/0171/0039 (39). VC: 
NHMW 2020/0171/0040-0042 (4), NHMW 2020/0171/ 
0043 (50+). EL: NHMW 2020/0171/0044 (13).

Description – Shell small, solid, broad fusiform, with 
tall, conical spire. Protoconch multispiral, conical, of 
3.5 smooth, convex whorls, with small nucleus. Junction 
with teleoconch sharply delimited by sinusigera (dp = 765 
µm, hp = 960 µm, dp/hp = 0.80, dn = 235 µm, dV1 = 305 
µm). Teleoconch of up to six whorls with almost verti-
cal, concave subsutural ramp, poorly delimited by weak 
to moderately developed shoulder, convex below, sepa-
rated by superficial, undulating suture. Axial sculpture 
of narrow, opisthocline sinuous ribs (T2= 7-8, TL= 10-
12), narrow over subsutural ramp, swollen and elevated 
on lower half of whorl. Spiral sculpture restricted to a few 
weak cords over siphonal fasciole. Last whorl 53-55% 
total height, with concave subsutural ramp, rounded at 
shoulder, convex below, weakly to moderately constrict-
ed at base, ribs weakening at periphery, not extending, 
or weakening over base; base not delimited. Aperture 
35-34% total height, ovate; outer lip thickened by broad 
labial varix, sharp edged, with deep notch at adapical 
end formed by anal sinus; anal sinus broad, deep, sym-
metrically U-shaped occupying entire subsutural ramp, 
strongly distorting adapical profile of outer lip, with apex 
mid-ramp; siphonal canal very short and broad, straight, 
unnotched. Columella straight, smooth. Columellar and 
parietal callus thickened, sharply delimited, forming 
moderately broad callus rim; well-developed tuberculose 
parietal pad developed adapically delimiting medial bor-
der of anal canal. Colour patten is preserved consisting of 
a single narrow orange horizontal stripe running at about 
two-thirds whorl height.

Discussion – Tucker (2004, p. 905) correctly pointed 
out that the date of authorship should be 1828, in which 
Bronn (p. 535) named Brocchi’s (1814, p. 421) Murex har-
pula var. That variety is accompanied by the description 
“glaberrima, nitida, costellis flexuosis, cauda sulcata”, 
which qualifies as a valid description. Bronn (1831, p. 47) 
repeats the reference to Brocchi without further descrip-
tion.
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Crassopleura sigmoidea is relatively constant in shape, 
although the ribs vary slightly in thickness and whether 
they continue, albeit weakened, over the base or end at 
the periphery of the last whorl. Similar to Crassopleura 
maravignae (Bivona, 1838), with which it co-occurs in 
the Estepona assemblages, C. sigmoidea differs in being 
slenderer, in having a more concave subsutural ramp, in 
having fewer axial ribs (T2= 7-8, TL= 10-12 vs T2= 9-10, 
TL= 14-19 for the Estepona populations), and the anal 
sinus forms a deep notch at the adapical end of the outer 
lip, not seen in C. maravignae. We note that a similar 
colour pattern consisting of a narrow orange band run-
ning at about two thirds whorl height is preserved in both 
species.
In Estepona C. sigmoidea is found in both the shallow 
and deeper water assemblages, agreeing with its wide 
infralittoral to bathyal ecological distribution given by 
Scarponi & Della Bella (2003, p. 24).
Paratethyan records have been excluded. Both Csepreghy-
Meznerics (1953, pl. 1, figs 5, 6) and Strausz (1962, 1966, 
pl. 19, fig. 11) refer to the same single specimen that dif-
fers from C. sigmoidea is having a much shallower anal 
sinus.

Distribution – Middle Miocene: Proto-Mediterranean, 
Karaman Basin, Turkey (Landau et al., 2013). Upper 
Miocene: Atlantic (Tortonian): Cacela Basin, Portugal 
(Landau et al., 2013); Proto-Mediterranean, Italy (Bel-
lardi, 1847, 1877; Montanaro, 1937; Bernasconi & Robba, 
1984). Lower Pliocene: Atlantic, Guadalquivir Basin, S. 
Spain (Landau et al., 2011); western Mediterranean, NE 
Spain (Gili & Martinell, 1993); central Mediterranean, It-

aly (Bellardi, 1877; Sacco, 1904; Pelosio, 1967; Cavallo & 
Repetto, 1992; Bernasconi & Robba, 1984; Chirli, 1997; 
Sosso & Dell’Angelo, 2010; Brunetti & Cresti, 2018); cen-
tral Mediterranean, Italy (Scarponi & Della Bella, 2003). 
Upper Pliocene: North Sea Basin, Red Crag, England 
(Harmer, 1915); western Mediterranean, Estepona Basin, 
Spain (Vera-Peláez, 1996, 2002, 2022c), France (Chirli 
& Richard, 2008); central Mediterranean, Italy (Bel-
lardi, 1877; Caprotti & Vescovi, 1973; Malatesta, 1974; 
Caprotti, 1976; Scarponi & Della Bella, 2003). Lower 
Pleistocene: central Mediterranean, Italy (Cerulli-Irelli, 
1910); eastern Mediterranean, Rhodes Island (Chirli & 
Linse, 2011).

Genus Nitidiclavus Bernasconi & Robba, 1984

Type species – Mangilia maitreja von Koenen, 1872, by 
original designation, Miocene, Germany.

 1984  Nitidiclavus Bernasconi & Robba, p. 274.

Nitidiclavus exiguus (Della Bella & Tabanelli, 1990)
Plate 4, figs 1-2

 1984 Nitidiclavus maitrejus (Semper in von Koenen, 
1872) – Bernasconi & Robba, p. 275, pl. 2, figs 
4-7 [non Nitidiclavus maitrejus (von Koenen, 
1872)].

 *1990 Cerodrillia (Cerodrillia) exigua Della Bella & 
Tabanelli, p. 267, figs 3-6.

Plate 3. Crassopleura sigmoidea (Bronn, 1828); 1. NHMW 2020/0171/0040, height 11.6 mm, width 4.6 mm; 2. NHMW 
2020/0171/0041, height 12.0 mm, width 4.2 mm; 3. NHMW 2020/0171/0042, 3a, detail of protoconch, 3b, detail or teleoconch 
microsculpture (1-2, digital images, 3, SEM image). Velerín carretera, Velerín, Estepona, Lower Piacenzian, Upper Pliocene.
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 1992 Cerodrillia (Cerodrillia) exigua Della Bella & 
Tabanelli, 1990 – Cavallo & Repetto, p. 134, fig. 
357.

 1996 Nitidiclavus maitrejus (Semper in von Koenen, 
1872) – Vera-Peláez, p. 383, text-figs 17c, 28, 
pl. 27, figs 1-7 [non Nitidiclavus maitrejus (von 
Koenen, 1872)].

 1997 Cerodrillia exigua Della Bella & Tabanelli, 1990 
– Chirli, p. 41, pl. 11, figs 6, 7.

 2002 Nitidiclavus maitrejus (Semper in von Koenen, 
1872) – Vera-Peláez, p. 197, pl. 3, figs G, H, pl. 
11, figs M, N [non Nitidiclavus maitrejus (von 
Koenen, 1872)].

 2003 Nitidiclavus exiguus (Della Bella & Tabanelli, 
1990) – Scarponi & Della Bella, p. 20, figs 1, 13.

 2008 Nitidiclavus exiguus (Della Bella & Tabanelli, 
1990) – Chirli & Richard, p. 57, pl. 11, fig. 4.

 2018 Nitidiclavus exiguus (Della Bella & Tabanelli, 
1990) – Brunetti & Cresti, p. 88, fig. 344.

 2022c Nitidiclavus exigua (Della Bella & Tabanelli, 
1990) – Vera-Peláez, p. 186, pl. 5, figs 13, 14, 17.

Material and dimensions – Maximum height 7.9 mm, 
width 2.9 mm. CO: NHMW 2020/0171/0473 (1). VC: 
NHMW 2020/0171/0565 (1). 

Description – Shell small, broad fusiform, with relatively 
tall, conical spire. Protoconch multispiral, dome-shaped, 
of 2.5-2.74 smooth, convex whorls, with small nucleus 
(dp = 700 µm, hp = 655 µm, dp/hp = 1.07). Junction with 
teleo conch sharply delimited. Teleoconch of five whorls 
with poorly delimited, slightly concave subsutural ramp, 
convex below, separated by weakly impressed, undulating 
suture. Axial sculpture of narrow, slightly opisthocline 
ribs, narrow over subsutural ramp, swollen and slightly 
arched on lower half of whorl, some ribs varicose. Spi-
ral sculpture restricted to a few weak cords over sipho-
nal fasciole. Last whorl 57-60% of total height, slightly 
concave at subsutural ramp, rounded below, moderately 
constricted at base, ribs weakening over base; base not 
delimited. Aperture 38-39% of total height, ovate, outer 
lip sharp; anal sinus broad, very shallow V-shaped, with 
apex at shoulder; siphonal canal short, broad, straight, 

not notched at tip. Columella straight, smooth. Colu-
mellar and parietal callus thickened, sharply delimited, 
forming narrow callus rim.

Discussion – As pointed out by Scarponi & Della Bella 
(2003, p. 21), the specimens illustrated as Nitidiclavus 
maitrejus (von Koenen, 1872) by Bernasconi & Robba 
(1984, pl. 2, figs 4-7) from the Lower Pliocene of Italy are 
not conspecific with N. maitrejus, originally described 
from the Miocene of the North Sea Basin (Germany). The 
Italian Pliocene specimens represent Nitidiclavus  exiguus 
(Della Bella & Tabanelli, 1990), originally placed in the 
genus Cerodrillia Bartsch & Rehder, 1939, but species in 
that genus have a deep U-shaped anal sinus constricted 
medially by a thickened parietal pad. 
However, in view of the error in determination of the 
Italian specimens by Bernasconi & Robba, Scarponi & 
Della Bella (2003) ‘corrected’ the type species of Nitidi-
clavus to N. exiguus. This is acceptable under Art. 70.3 
“the author may select, and thereby fix as type species, 
the species that will, in his or her judgment, best serve 
stability and universality” (ICZN, 1999). Unfortunately, 
whilst choosing a new type, those authors did not refer to 
Art.70.3.2 (ICZN, 1999), which is specifically required 
by that article in this case: “….the author must refer to 
this Article and cite together both the name previously 
cited as type species and the name of the species se-
lected” (ICZN, 1999). Subsequent authors have contin-
ued to consider Mangilia maitreja the type species (e.g. 
Lozouet, 2017, p. 26). In order to promote stability, and 
notwithstanding Bernasconi & Robba’s misidentifica-
tion, under Art. 70.3 we hereby declare the type species 
of Nitidiclavus to be Mangilia maitreja. 
Although never speciose, the genus has a long history in 
Europe, present since the late Oligocene in the Atlantic of 
France and possibly the Paratethys of Hungary (Lozouet, 
2017). In the Miocene it is present in the North Sea Basin 
and Proto-Mediterranean. For comparison with conge-
ners see Lozouet (2017, p. 27).

Distribution – Upper Miocene: Proto-Mediterranean, 
Italy (Della Bella & Tabanelli, 1990). Lower Pliocene: 
western Mediterranean, NE Spain (Gili & Martinell, 

Plate 4. Nitidiclavus exiguus (Della Bella & Tabanelli, 1990); 1. NHMW 2020/0171/0473, height 7.1 mm, width 2.8 mm. Velerín 
conglomerates. 2. NHMW 2020/0171/0565, height 7.9 mm, width 2.9 mm (digital images). Velerín carretera, Velerín, Estepona, 
Lower Piacenzian, Upper Pliocene.
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1993); central Mediterranean, Italy (Bernasconi & Rob-
ba, 1984; Della Bella & Tabanelli, 1990; Chirli, 1997; 
Scarponi & Della Bella, 2003; Brunetti & Cresti, 2018). 
Upper Pliocene: western Mediterranean, Estepona Basin, 
Spain (Vera-Peláez, 1996, 2002, 2022c), France (Chirli & 
Richard, 2009); central Mediterranean, Italy (Cavallo & 
Repetto, 1992; Scarponi & Della Bella, 2003).

Genus Spirotropis Sars, 1878

Type species – Pleurotoma carinata Bivona, 1838 [= 
Spirotropis confusa (G. Seguenza, 1880)], by monotypy, 
Pliocene or Pleistocene, Italy.

 1878  Spirotropis Sars, p. 242. Sars established Spirotro-
pis with Pleurotoma carinata Bivona, 1838, as 
type species by monotypy. Pleurotoma carinata 
Bivona, 1838, is a junior homonym of Pleurotoma 
carinata Deshayes, 1834, and P. carinata Gray, 
1834. Warén (1975) argued that Sars had misiden-
tified his present-day material as P. carinata Bivo-
na, which is a distinct fossil species, and he estab-
lished the name Spirotropis sarsi Warén, 1975, for 
the extant species. R. Janssen (1993, p. 252-255) 
showed that Spirotropis sarsi is a junior subjective 
synonym of Spirotropis confusa (Seguenza, 1880) 
[Drillia confusa Seguenza, 1880]. 

Spirotropis monterosatoi (Locard, 1897)
Plate 5, figs 1-8

 *1897 Pleurotoma monterosatoi Locard, p. 209, pl. 9, 
figs 22-26.

 1905 Spirotropis monterosatoi (Locard) – Kobelt, p. 
298, pl. 87, figs 7, 8.

 1977 Spirotropis monterosatoi (Locard, 1897) – Nord-
sieck, p. 12, pl. 22, fig. 12.

 1980 Spirotropis monterosatoi (Locard, 1897) – Bou-
chet & Warén (partim), p. 16, fig. 57 only [not 
fig. 53, 55, 56 = Spirotropis confusa confusa (Se-
guenza, 1880); not 52 = Spirotropis confusa sarsi 
Warén, 1975].

 1993 Spirotropis monterosatoi (Locard, 1897) – R. 
Janssen, p. 255, pl. 5, fig. 24.

 1996 Spirotropis modiola [sic] (De Cristofori & Jan, 
1832) – Vera-Peláez, p. 329, text-figs 14f-h, 18, 
18c, 20d, pl. 22, figs 1-4, 7, 9, 11 [non Spirotropis 
modiolus (De Cristofori & Jan, 1832)].

 1996 Spirotropis monterosatoi (Locard, 1897) – Vera-
Peláez, p. 334, text-figs 14i-m, 18k, 19, 20, 20c, 
pl. 22, figs 5, 6, 8, 10, 12-14.

 1999 Spirotropis monterosatoi (Locard, 1897) – Ardo-
vini & Cossignani, p. 67, 71, unnumbered fig top 
row middle.

 2002 Spirotropis modiola [sic] (Cristofori & Jan, 1832) 
– Vera-Peláez, p. 193, pl. 2, figs K, L, pl. 10, figs 
M, N [non Spirotropis modiolus (De Cristofori & 
Jan, 1832)].

 2002 Spirotropis monterosatoi (Locard, 1897) – Vera-
Peláez, p. 193, pl. 2, figs M, N, pl. 10, figs K, L.

 2014 Spirotropis monterosatoi (Locard, 1897) – Gofas 
et al., p. 542, figs 4P, Q.

 2022d Spirotropis alejandroi Vera-Peláez, p. 266, pl. 4, 
figs 5-8, 10, 11, pl. 6, figs 3, 4.

Material and dimensions – Maximum height 12.0 mm, 
width 5.2 mm. VC: NHMW 2020/0171/0526-0533 (8), 
NHMW 2020/0171/0534 (25).

Description – Shell small, broadly turriculate, with a tall, 
strongly gradate spire, pagodiform in profile. Protoconch 
bulbous, of 1.5-1.75 convex whorls, with medium-sized 
nucleus, last quarter whorl shouldered (dp = 815-865 µm, 
hp = 915-980 µm, dp/hp = 0.88-0.89, dn = 415-425 µm, 
dV1 = 640-670 µm). Teleoconch of up to six sharply an-
gular whorls, with shoulder placed just above mid-whorl 
delimited by strongly elevated, sharp-edged laminar ca-
rina extending somewhat adapically, whorl profile con-
cave above and below shoulder, separated by weakly 
impressed, linear suture. Spiral sculpture absent, except 
for a few very weak cords over siphonal fasciole. Axial 
sculpture absent. Surface covered in very fine, close-set 
growth lines, arcuate over subsutural ramp, opisthocline 
and sinuous below. Last whorl 51-57% of total height, 
with concave subsutural ramp, sharply angled at shoul-
der, convex below, strongly constricted at base. Aperture 
37-44% of total height, narrow pyriform, outer lip sharp; 
anal sinus broad, very deep symmetrically U-shaped, 
with apex mid-ramp; siphonal canal moderate length, 
straight, rounded at tip. Columella smooth, twisted. 
Columellar and parietal callus weakly thickened, sharply 
delimited, forming very narrow callus margin; small pa-
rietal pad formed adapically.

Discussion – R. Janssen (1993) revised the genus Spirotro-
pis Sars, 1878 in the European Neogene to present-day 
faunas. According to that author, Spirotropis monterosa-
toi (Locard, 1897) differed from S. modiolus (De Cristo-
fori & Jan, 1832) by its larger size (9.5-15.5 mm, mean 
11.45 vs 6.4-9.5 mm, mean 7.71) a larger protoconch (dp: 
0.85-1.075 mm, mean 1.518 vs 0.8-0.9 mm, mean 0.859; 
dn: 0.675-0.8 mm, mean 0.471 vs 0.525-0.575, mean 
0.543) and a different growth ratio (H/n whorls 1.357-
1.722, mean 1.518 vs 0.966-1.357, mean 1.172). Moreover, 
the carina is sharp and directed upwards and the adapical 
half of the whorl is deeply excavated. Both species have a 
protoconch of 1.5-1.75 whorls.
In the deeper-water deposits at Velerín carretera this is the 
most abundant turrid. Most fully adult specimens are be-
tween 10-12 mm in height. The protoconch is somewhat 
variable (dp =820-920 μm, dn = 390-420 μm, hp = 825-880 
μm), but within the range for S. monterosatoi given by R. 
Janssen (1993), and the growth rate (1.69-1.80, mean 1.749) 
just over the range for S. monterosatoi given by R. Janssen 
(1993). The upturned central carina is strongly developed 
in most specimens (Pl. 5, figs 1, 2, 4, 6). Some specimens 
approximate to S. modiolus (Pl. 5, figs 1, 2, 4, 6), but the 
shell morphometrics are those of S. monterosatoi. 
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Vera-Peláez (2022d) considered these specimens distinct 
from S. monterosatoi and erected the taxon S. alejandroi 
Vera-Peláez, 2022 for the species from the Estepona deep-
er water assemblages. That author considered the Este-
pona specimens to be smaller, with a smaller protoconch 
and a slightly less developed carina. In our opinion, these 
are insufficient differences to erect a new taxon, and the 
carina in some of the Estepona specimens (Pl. 5, fig. 6) is 
just as strong as that of the specimen of S. monterosatoi 
illustrated by Vera-Peláez (2022d, pl. 4, fig. 9)
Vera-Peláez (2002) recorded both S. monterosatoi and S. 
modiola [sic] from the Estepona assemblages. A single 
incomplete specimen of S. modiola [sic] from Padrón was 
illustrated (2002, pl. 2, figs K, L), height 8.75 mm. How-
ever, in his thesis (1996) more specimens were illustrated. 
The exact locality of his material is unclear, as in the ma-
terials section he includes Parque Antena, Guadalmansa 
and Padrón (1996, p. 329), but in the legend for Plate 22 

(figs 1, 2) the locality is given as Velerín carretera. Vera-
Peláez (2022d, p. 264, pl. 4, figs 1, 2) recorded one speci-
men of S. modiolus from El Padrón and one from Parque 
Antena. Again, the Padrón specimen is illustrated which 
we assume to mean it is the better preserved of the two. 
In any case, none of the specimens figured are complete, 
and we suspect that incomplete or immature specimens 
of S. monterosatoi were identified as S. modiolus, as they 
have between 4.5-5.5 teleoconch whorls. Moreover, the 
carina is relatively high placed, and the adapical portion 
markedly excavated, as in S. monterosatoi. Although we 
cannot comment with absolute certainty, but we suspect 
S. modiolus does not occur in the Estepona assemblages. 
For comparison with other Neogene and extant conge-
ners see (R. Janssen, 1993).

Distribution – Upper Pliocene: western Mediterrane-
an, Estepona Basin, Spain (Vera-Peláez, 1996, 2002). 

Plate 5. Spirotropis monterosatoi (Locard, 1897); 1. NHMW 2020/0171/0526, height 9.9 mm, width 4.7 mm; 2. NHMW 2020/0171/ 
0527, height 10.7 mm, width 5.0 mm; 3. NHMW 2020/0171/0528, height 11.3 mm, width 4.1 mm; 4. NHMW 2020/0171/0529, 
height 11.0 mm, width 4.2 mm; 5. NHMW 2020/0171/0530, height 11.1 mm, width 4.8 mm; 6. NHMW 2020/0171/0531, height 
10.2 mm, width 4.7 mm (digital images); 7. NHMW 2020/0171/0532, detail of protoconch; 8. NHMW 2020/0171/0533, detail of 
protoconch (SEM images). Velerín carretera, Velerín, Estepona, Lower Piacenzian, Upper Pliocene.
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Present-day: Atlantic, Iberian Basin between S. Spain 
and Morocco (Locard, 1897; Kobelt, 1905; Bouchet & 
Warén, 1980; R. Janssen, 1993), western Mediterranean 
(Gofas et al., 2014), central Mediterranean (Ardovini & 
Cossignani, 1999).

Genus Stenodrillia Korobkov, 1955 

Type species – Pleurotoma allioni Foresti, 1876, by origi-
nal designation. Miocene-Pliocene, Italy.

 1955 Stenodrillia Korobkov, p. 392.

Stenodrillia allioni (Bellardi in Seguenza, 1875)
Plate 6, figs 1-3

 1814 Murex oblongus var. exquisite transversim striata 
– Brocchi, p. 430, pl. 9, fig. 19.

 1832 Pleurotoma dubia De Cristofori & Jan, p. 9 (non 
Defrance, 1824).

 1847 Pleurotoma brevirostrum Sow. – Bellardi, p. 79, 
pl. 4, fig. 9 (non J. de C. Sowerby, 1823).

 1875 Drillia Allioni Bellardi in Seguenza, p. 206 (no-
men nudum).

 *1876 Drillia Allioni Foresti, p. 27 (= Pleurotoma bre-
virostrum Bellardi, 1847, non J. de C. Sowerby, 
1823). 

 1877 Drillia Allionii [sic] Bell. – Bellardi, p. 91, pl. 3, 
fig. 17.

 1879 Drillia Allionii [sic] Bellardi – Fontannes, p. 45, 
pl. 4, fig. 6.

 1896 Drillia Allionii [sic] Bell. – Cossmann, p. 83, pl. 6, 
figs 3, 5.

 1904 Drillia Allionii [sic] var. pliosubaspirata Sacco, p. 
44, pl. 12, figs 10, 11 (= var. A of Bellardi, 1877).

 1914 Drillia Allionii [sic] Bellardi – Cipolla, p. 117 
[13], pl. 12 [1], fig. 5.

 1914 Drillia Allionii [sic] var. Altavillensis Cipolla, p. 
118 [14], pl. 12 [1], fig. 6.

 1937 Drillia Bellardii var. elongata Montanaro, p. 148 
[118], pl. 6 [10], fig. 57 (not figs 54-56 = Steno-
drillia bellardii (Desmoulins, 1842)).

 1954 Turricula (Knefastia) allioni (Bellardi) – Glibert, 
p. 13, pl. 2, fig. 12.

 1959 Turricula (Knefastia) allionii [sic] (Bellardi) – 
Ruggieri & Curti, p. 121, pl. 28, figs 162-164.

 1966 Stenodrillia allionii [sic] (Bellardi, 1877) [sic] – 
Powell, p. 37, pl. 3, fig. 21.

 1967 Clavus (Drillia) allionii [sic] (Bellardi) – Pelosio, 
p. 157 [57], pl. 45, figs 8-11.

 1967 Turricula (Knefastia) allionii [sic] (Bellardi, 
1877) [sic] – Palla, p. 996, pl. 75, fig. 4.

 1971 Clavus (Drillia) allionii [sic] (Bellardi, 1877) [sic] 
– Pinna, p. 429, pl. 76, fig. 11.

 1973 Turricula (Knefastia) allionii [sic] (Bellardi) 1877 
[sic] – Caprotti & Vescovi, p. 177, pl. 2, fig. 21.

 1974 Stenodrillia allionii [sic] (Bellardi, in Seguenza, 
1875) – Malatesta, p. 409, pl. 31, fig. 16.

 1976 Turricula allionii [sic] (Bellardi) – Caprotti, p. 46, 
pl. 16, fig. 21.

 1978 Pleurotoma dubia De Cristofori & Jan, 1832 – 
Pinna & Spezia, p. 157, pl. 51, fig. 4.

 1981 Drillia allionii [sic] (Bellardi in Seguenza, 1875) 
– Ferrero Mortara et al., p. 67, pl. 10, fig. 11.

 1984 Stenodrillia bellardii (Desmoulins, 1842) – Ber-
nasconi & Robba (partim), p. 306, pl. 7, figs 3, 4 
(not fig. 5) [non Stenodrillia bellardii (Desmou-
lins, 1842)].

 1986 Turricula (Knefastia) allioni (Bellardi) – Martinell 
& Domenèch, p. 119, pl. 1, fig. 8.

 1992 Stenodrillia bellardii (Desmoulins, 1842) – Ca-
vallo & Repetto, p. 134, fig. 353 [non Stenodrillia 
bellardii (Desmoulins, 1842)].

 1996 Stenodrillia allionii [sic] (Bellardi, 1877) [sic] – 
Vera-Peláez, p. 150, text-figs 1g, h, 2 b, 4, pl. 4, 
figs 1-12.

 1997 Stenodrillia bellardii (Des Moulins, 1842) – Chir-
li, p. 104, pl. 29, figs 10-12 [non Stenodrillia bel-
lardii (Desmoulins, 1842)].

 2002 Stenodrillia allionii [sic] (Bellardi in Seguenza, 
1875) – Vera-Peláez, p. 181, pl. 1, figs H, I, pl. 9, 
figs E, F.

 2003 Stenodrillia allionii [sic] (Bellardi in Seguenza, 
1875) – Scarponi & Della Bella, p. 40, figs 42-44, 
56.

 2008 Stenodrillia allionii [sic] (Bellardi in Seguenza, 
1875) – Chirli & Richard, p. 59, pl. 11, figs 9-11.

 2010  Stenodrillia allionii [sic] (Bellardi in Seguenza, 
1875) – Sosso & Dell’Angelo, p. 45, unnumbered 
fig. p. 61 middle row left.

 2018 Stenodrillia allionii [sic] Bellardi in Seguenza, 
1875 [sic] – Brunetti & Cresti, p. 88, fig. 353.

 2022b Stenodrillia allionii [sic] (Bellardi in Seguenza, 
1875) – Vera-Peláez, p. 153, pl. 3, figs 16-20.

 non 1891 Pleurotoma (a. Drillia Allionii) [sic] Bell. – Hoer-
nes & Auinger, p. 315, pl. 39, figs 2-17 

 non 1912 Drillia Allionii [sic] Bell. – Friedberg, p. 214, pl. 
13, fig. 16.

 non 1937 Drillia Allionii [sic] Bell. – Montanaro, p. 147 
[117], pl. 6 [10], figs 50, 51.

 non 1953 Drillia allionii [sic] Bellardi, 1877 – Csepreghy-
Meznerics, p. 7, pl. 1, figs 9-10.

 non 1954 Drillia allionii [sic] Bell. – Strausz, p. 33, 66, 110, 
pl. 4, fig. 77.

 non 1960 Drillia (Stenodrillia) allionii [sic] Bellardi, 1877 – 
Kojumdgieva in Kojumdgieva & Strachimirov, p. 
201, pl. 48, fig. 6.

 non 1962 Drillia allionii [sic]Bell. – Strausz, p. 68, pl. 11, 
figs 6-10.

 non 1966 Drillia allionii [sic] Bell. – Strausz, p. 422, pl. 11, 
figs 6-10.

 non 1971 Drillia (Stenodrillia) allionii [sic] Bell – Eremija, 
p.43, pl. 13, figs 8-9.

 non 1972 Drillia allionii [sic] Hoernes et Auinger – Cse-
preghy-Meznerics, p. 32, pl. 15, fig. 7.

 non 1985 Drillia (Stenodrillia) allionii [sic] (Bellardi, 
(1875) 1877) – Atanacković, p.168, pl. 37, fig. 5.
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 non 1998 Clavus (Drillia) allionii [sic] Bellardi [sic] – 
Schultz, p. 76, pl. 30, figs 11, 12.

Material and dimensions – Maximum height 32.9 mm, 
width 9.5 mm. CO: NHMW 2020/0171/0368 (35). VC: 
NHMW 2020/0171/0369-0371 (4), NHMW 2020/0171/ 
0372 (50+).

Description – Shell medium sized, solid, slender fusi-
form, with tall, gradate spire. Protoconch multispiral, 
tall, conical, of four smooth whorls, with small nucleus 
(dp = 880 µm, hp = 1715 µm, dp/hp = 0.51, dn = 185 µm, 
dV1 = 330 µm). Junction with teleoconch sharply delim-
ited by sinusigera. Teleoconch of ten shouldered whorls, 
with moderately broad, concave subsutural ramp, round-
ed at shoulder, convex below, separated by weakly im-
pressed, linear suture. Axial sculpture predominant, 
consisting of rounded, opisthocline axial ribs only de-
veloped at shoulder and weakening towards abapical su-
ture, 7-8 on penultimate whorl, slightly narrower than 
their interspaces. Spiral sculpture on first teleoconch 
whorl of two weaker cords over subsutural ramp, three 
below, adapical forming shoulder cord, abapically cords 
on ramp more numerous and weaker, subobsolete on 
last three whorls, single secondary spiral intercalated 
between primaries from sixth or seventh whorl. Promi-
nent sinuous growth lines cover entire surface, comma-
shaped and more prominent over subsutural ramp. Last 
whorl 51-54% of total height, relatively short, profile 
and sculpture as described above, moderately rounded 
below shoulder and constricted at base; axials subobso-
lete over base, cords continue over base, slightly stronger 
over siphonal fasciole. Aperture 36-41% of total height, 

subquadrate; outer lip thin, sharp edged, smooth within; 
anal sinus broad, deep, symmetrically U-shaped, occu-
pying entire ramp, apex mid-ramp; siphonal canal me-
dium length, straight, not notched. Columella weakly 
excavated, slightly twisted abapically. Columellar and 
parietal callus weakly thickened, sharply delimited, 
forming narrow callus rim.

Discussion – Authorship of this species has usually been 
attributed to Bellardi in Seguenza (1875, p. 206). Tucker 
(2004, p. 55) considered this a nomen nudum and passed 
authorship to Foresti (1876, p. 27). However, the name 
appeared in Seguenza to replace Pleurotoma breviros-
tum Bellardi 1847 (non J. de C. Sowerby, 1823). Bellardi 
(1847, p. 79, pl. 4, fig. 9) gave a detailed Latin descrip-
tion and a clear illustration of a specimen from the Italian 
Pliocene, which, in our opinion, is valid.
Stenodrillia allioni (Bellardi in Seguenza, 1875) has fre-
quently been confused or synonymised in the literature 
with Stenodrillia bellardii (Desmoulins, 1842) (Bernas-
coni & Robba, 1984, p. 305; Lozouet, 2017, p. 30). Scar-
poni & Della Bella (2003, p. 41) separated the two, stating 
that S. allioni differed from S. bellardii in; 1) having a 
more strongly developed subsutural ramp without axial 
sculpture, 2) in having a wider and better developed anal 
sinus, 3) weaker ribs, 4) finer and weaker spiral threads, 
5) protoconch of three whorls as opposed to four in S. 
bellardii, 6) larger nucleus. Those authors noted that 
transitional forms did not occur, and considered S. bel-
lardii an exclusively Miocene species, whereas S. allioni 
is predominantly Pliocene. We accept this position herein 
and consider the Pliocene Mediterranean forms to rep-
resent S. allioni. We exclude Paratethyan records which 

Plate 6. Stenodrillia allioni (Bellardi in Seguenza, 1875); 1. NHMW 2020/0171/0369, height 32.9 mm, width 9.5 mm; 2. NHMW 
2020/0171/0370, height 26.3 mm, width 8.2 mm (digital images); 3. NHMW 2020/0171/0371, detail of protoconch (SEM image). 
Velerín carretera, Velerín, Estepona, Lower Piacenzian, Upper Pliocene.



 Cainozoic Research, 23(1), pp. 5-46, June 2023    17

represent another species; most times S. bellardii, but in 
some cases a Crassispira species.

Distribution – Upper Miocene: Proto-Mediterranean (Tor-
ton ian): Po Basin, Italy (Bellardi, 1877; Montanaro, 1937; 
Bernasconi & Robba, 1984). Lower Pliocene: western 
Mediterranean, NE Spain (Gili & Martinell, 1993), France 
(Fontannes, 1879; Cossmann, 1896; Martinell & Domenèch, 
1986); central Mediterranean, Italy (Bellardi, 1877; Sacco, 
1904; Glibert, 1954; Pelosio, 1967; Bernasconi & Robba, 
1984; Chirli, 1997; Scarponi & Della Bella, 2003; Sosso & 
Dell’Angelo, 2010; Brunetti & Cresti, 2018). Upper Pliocene: 
western Mediterranean, Estepona Basin, Spain (Vera-Peláez, 
1996, 2002, 2022b), France (Chirli & Richard, 2008); central 
Mediterranean, Italy (Cipolla, 1914; Ruggieri & Curti, 1959; 
Pinna, 1971; Caprotti & Vescovi, 1973; Malatesta, 1974; 
Caprotti, 1976; Cavallo & Repetto, 1992; Scarponi & Della 
Bella, 2003).

Genus Turriclavus Bernasconi & Robba, 1984

Type species – Murex harpula Brocchi, 1814, by original 
designation, Pliocene, Italy.

 1984  Turriclavus Bernasconi & Robba, p. 281.

Turriclavus harpula (Brocchi, 1814)
Plate 7, figs 1-3

 *1814 Murex harpula Brocchi, p. 421, pl. 8, fig. 12.
 1840  Pleurotoma Philippii Bellardi & Michelotti, p. 10, 

pl. 1, fig. 8. 
 1862  Pleurotoma harpula (Br.) var. B – Brugnone, p. 

26, pl. 1, fig. 19. 
 1882  Pleurotoma harpula Brocchi – S.V. Wood, p. 5, pl. 

1, fig. 4. 
 ?1898 Pleurotoma (Raphitoma) scalariforme Brugnone 

– Almera & Bofill, p. 44, pl. 3, fig. 2 [non Sorgen-
freispira scalariforme (Brugnone, 1862)].

 1904  Raphitoma? harpula (Br.) – Sacco, p. 56, pl. 14, 
figs 45-47. 

 1914  Peratotoma (Amblyacrum) harpula Brocchi – 
 Cipolla, p. 172 [68], pl. 14 [3], fig. 23. 

 1915  Raphitoma harpula (Brocchi) – Harmer, p. 255, 
pl. 30, figs 1-2. 

 1937  Daphnella (Raphitoma) harpula (Br.) – Montana-
ro, p. 187 [157], pl. 8 [11], figs 63, 64. 

 1937  Daphnella (Raphitoma) harpula var. peracutecos-
tata Montanaro, p. 189 [159], pl. 8 [11], figs 68-70. 

 1955  Cythara (Mangelia) (Mangelia) harpula (Brocchi 
1814) – Rossi Ronchetti, p. 300, fig. 160. 

 1967  Cythara (Mangelia) harpula (Brocchi) – Pelosio, 
p. 165 [65], pl. 46, figs 4-7. 

 1974  Bela harpula (Brocchi, 1814) – Malatesta, p. 426, 
pl. 31, fig. 21. 

 1978  Murex harpula Brocchi, 1814 – Pinna & Spezia, p. 
149, pl. 38, fig. 3. 

 1984  Turriclavus harpula (Brocchi, 1814) – Bernasconi 

& Robba, p. 282, pl. 3, figs 3-5. 
 1992  Turriclavus harpula (Brocchi, 1814) – Cavallo & 

Repetto, p. 132, fig. 352. 
 1996 Turriclavus harpula (Brocchi, 1814) – Vera-Peláez, 

p. 395, text-figs 16g, h, 30, pl 28, figs 1, 2.
 1997  Raphitoma harpula (Brocchi, 1814) – Chirli, p. 

78, pl. 22, figs 7-10. 
 2002 Turriclavus harpula (Brocchi, 1814) – Vera-Peláez, 

p. 198, pl. 3, figs I, J, pl. 12, figs A, B.
 2003  Turriclavus harpula (Brocchi, 1814) – Scarponi & 

Della Bella, p. 26, figs 9-11, 18. 
 2010  Turriclavus harpula (Brocchi, 1814) – Sosso & 

Dell’Angelo, p. 44, unnumbered fig. p. 60 bottom 
row right.

 2013  Turriclavus harpulus (Brocchi, 1814) – Landau et 
al., p. 279, pl. 46, fig. 10. 

 2018 Turriclavus harpulus (Brocchi, 1814) – Brunetti 
& Cresti, p. 88, fig. 346.

 2022c Turriclavus harpulus (Brocchi, 1814) – Vera-Peláez, 
p. 184, pl. 5, figs 1-2.

?non 1831 Fusus (Murex) harpula Broc. – Dubois de Mont-
péreux, p. 31, pl. 1, figs 47, 48. 

?non 1854 Pleurotoma harpula Brocc. – Hörnes, p. 376, pl. 
40, fig. 12. 

 non 1937 Daphnella (Raphitoma) harpula var. mutabilis 
May. – Montanaro, p. 188 [158], pl. 8 [11], fig. 65. 

 non 1937 Daphnella (Raphitoma) harpula var. brachystoma 
(Phil.) – Montanaro, p. 188 [158], pl. 8 [11], fig. 
66-67. 

 non 1963 Cythara (Mangelia) harpula (Br.) – Venzo & 
Pelosio, p. 128, pl. 46, figs 24, 26. 

 non 1963 Cythara (Mangelia) harpula f. turricolata Venzo 
& Pelosio, p. 129, pl. 46, fig. 25. 

 non 1963 Cythara (Mangelia) harpula f. tumida Venzo & 
Pelosio, p. 129, pl. 46, fig. 31. 

?non 1968 Raphitoma (R.) harpula (Brocc.) – Stancu & An-
dreescu, p. 464, pl. 6, fig. 70.

Material and dimensions – Maximum height 16.9 mm, 
width 5.9 mm. CO: NHMW 2020/0171/0267 (1). VC: 
NHMW 2020/0171/0268-0270 (3), NHMW 2020/0171/ 
0271 (6). EL: NHMW 2020/0171/0647 (1).

Description – Shell medium sized, relatively fragile, slen-
der fusiform, high spired. Protoconch multispiral conical, 
composed of three convex whorls with small nucleus, last 
half whorl with comma-shaped axial riblets (dp = 710 µm, 
hp = 880 µm, dp/hp = 0.81, dn = 260 µm, dV1 = 415 µm). 
Teleoconch of six weakly shouldered convex whorls, with 
broad, strongly inclined, weakly concave, poorly delim-
ited ramp subsutural, convex below, separated by nar-
rowly impressed linear suture. Axial sculpture of narrow, 
opisthocline ribs, subobsolete over subsutural ramp, 10-
13 on penultimate whorl, separated by wide interspaces. 
Spiral sculpture of very weak cords, 4-5 on penultimate 
whorl, subobsolete in axial interspaces, slightly spinous 
over ribs. Last whorl 56-61% of total height, with concave 
subsutural ramp, rounded below, moderately constrict-
ed at base; sculpture subobsolete over base, 7-8 slightly 



18    Landau & Harzhauser. Pliocene Gastropoda of Estepona, 17: Borsoniidae (part), Drilliidae, Fusiturridae, Horaiclavidae, Pseudomelatomidae (part), Turridae

stronger narrow cords over siphonal fasciole. Aperture 
38-41% of total height, ovate; outer lip not thickened by 
varix, smooth within; anal sinus not developed; siphonal 
canal moderate length, bet adaxially, not notched. Colu-
mella shallowly excavated. Columellar and parietal callus 
forming very narrow callus edge.

Discussion – We have been advised that harpula was used 
by Brocchi as a noun in apposition, and therefore should 
not be conjugated (Ronald Janssen review 05/01/2023).
Very characteristic shell and the only member of the ge-
nus in the Mediterranean Pliocene. Vera-Peláez (2002, 
p. 198) place in their chresonymy Pleurotoma (Raphi-
toma) scalariforme Brugnone from the Pliocene of NE 
Spain illustrated in Almera & Bofill (1898, p. 44, pl. 3, 
fig. 2). The figures provided by those authors are rath-
er schematic and could also represent a species of Bela 
Leach, 1847species. Therefore, the synonymy is included 
with hesitation. In any case, Pleurotoma scalariforme 
Brugnone [= Sorgenfreispira scalariforme (Brugnone, 
1862)] is certainly not a synonym of Turriclavus harpula 
(Brocchi, 1814), as stated by Vera-Peláez (2002, p. 198).
Turriclavus mutabilis (Mayer, 1858) from the Lower 
Mio cene of the Aquitaine Basin, France differs in having 
more angular whorls, the ribs are less numerous, more 
lamellar, and strongly depressed.

Distribution – Middle Miocene: Proto-Mediterranean 
(Serravallian): Karaman Basin, Turkey (Landau et al., 
2013). Upper Miocene: Proto-Mediterranean (Tortonian): 
Po Basin, Italy (Bellardi, 1877; Sacco, 1904; Montanaro, 
1937). Lower Pliocene: North Sea Basin, Coralline Crag, 

Plate 7. Turriclavus harpula (Brocchi, 1814); 1. NHMW 2020/0171/0268, height 13.7 mm, width 5.2 mm; 2. NHMW 2020/0171/0269, 
height 12.6 mm, width 5.0 mm (digital images); 3. NHMW 2020/0171/0270, detail of protoconch (SEM image). Velerín carretera, 
Velerín, Estepona, Lower Piacenzian, Upper Pliocene.

England (Harmer, 1915); western Mediterranean, NE 
Spain (Gili & Martinell, 1993); central Mediterranean, 
Italy (Bellardi, 1877; Pelosio, 1967; Bernasconi & Robba, 
1984; Chirli, 1997; Scarponi & Della Bella, 2003; Sosso 
& Dell’Angelo, 2010; Brunetti & Cresti, 2018). Upper 
Pliocene: North Sea Basin, Red Crag, England (Wood, 
1882; Harmer, 1915); western Mediterranean, Estepona 
Basin, Spain (Vera-Peláez, 2002, 2022c); central Medi-
terranean, Italy (Sacco, 1904; Cipolla, 1914; Malatesta, 
1974; Cavallo & Repetto, 1992).

Family Fusiturridae Abdelkrim, Aznar-Cormano, Fedosov, 
Kantor, Lozouet, Phuong, Zaharias & Puillandre, 2018

Note – Based on molecular data, Abdelkrim et al. (2018) 
erected Fusiturridae as a monotypic family that has a re-
stricted distribution in the Mediterranean and West Af-
rica, but a long geological history first appearing in the 
Palaeocene.

Genus Fusiturris Thiele, 1929

Type species – Pleurotoma undatiruga Bivona Ant. in 
Bivona And., 1838, by monotypy, Pleistocene, Italy.

 1929 Fusiturris Thiele, p. 361.
 1929 Tyrrhenoturris Coen, p. 297. Type species (by sub-

sequent designation Powell, 1942): Pleurotoma 
undatiruga Bivona Ant. in Bivona And., Pleis-
tocene, Italy.
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Note – Scarponi & Della Bella (2003, p. 36-37) suggested 
that the position of the anal sinus placed on the lower 
portion of the shoulder in contact with the carina placed 
this species in the genus Comitas Finlay, 1926. Today 
Comitas is primarily a South-West Pacific and Antipo-
dean genus associated with cooler waters (Powell, 1966, 
p. 29), but we have ascribed species to that genus herein. 
The deeply U-shaped peripheral sinus is also a feature of 
Fusiturris Thiele, 1929 (Powell, 1966, p. 49; Abdelkrim 
et al., 2018, p. 2363). The protoconch in extant Fusitur-
ris species is multispiral, whereas the species placed here 
in the genus have paucispiral protoconchs. However, as 
seen repeatedly in turrids, protoconch type is not a reli-
able generic character.

Fusiturris intermedia (Bronn, 1831)
Plate 8, figs 1-2.

 *1831 Pleurotoma intermedia Bronn, p. 45.
 1840 Pleurotoma Fusoidea Bon. Bellardi & Michelotti, 

p. 8, pl. 1, fig. 6.
 1845 Pleurotoma Saint-Ferriolii Calcara, p. 33, pl. 4, 

fig. 17.
 1847  Pleurotoma intermedia Bronn – Bellardi, p. 54, pl. 

3, fig. 14. 
 1854 Pleurotoma intermedia Bronn – Hörnes, p. 359, 

pl. 39, fig. 9.
 1867 Pleurotoma intermedia Bronn – Pereira da Costa, 

p. 231, pl. 27, fig. 3.
 1877 Surcula intermedia (Bronn) – Bellardi, p. 53, pl. 2, 

fig. 9.
 1879 Surcula intermedia var. rarisulcata – Fontannes, 

p. 43, pl. 4, fig. 7.
 1898  Pleurotoma (Drillia) Emporitanum Almera & Bo-

fill, p. 37; pl. 2, fig. 10. 
 1904 Surcula intermedia var. miopercostata Sacco, 43, 

pl. 11, figs 49, 50.
 1904 Surcula intermedia var. taurocarinata Sacco, 43, 

pl. 11, fig. 51.
 1912 Surcula intermedia Bronn – Friedberg, p. 208, pl. 

13, fig. 9.
 1914 Surcula intermedia (Bronn) – Cipolla, p. 132 [28], 

pl. 12 [1], fig. 25.
 1914 Surcula intermedia var. Saint-Ferrioli [sic] Cal-

cara – Cipolla, p. 133 [29], pl. 12 [1], fig. 26.
 1959 Turris (Turris) intermedia saint-ferrioli [sic] (Cal-

cara) – Ruggieri & Curti, p. 116, pl. 26, figs 152-
154, pl. 27, figs 155, 156.

 1960 Surcula (Surcula) intermedia (Bronn, 1831) – 
 Kojumdgieva in Kojumdgieva & Strachimirov, p. 
204, pl. 48, figs 15, 16.

 1966 Surcula intermedia Bronn, 1831 – Strausz, p. 415, 
pl. 17, fig. 13.

 1974 Turricula (subgenus?) intermedia (Bronn, 1831) – 
Malatesta, p. 407, pl. 31, fig. 15.

 1982 Turricula (Surcula) intermedia (Bronn, 1831) – 
Martinell, p. 98, pl. 1, figs 1, 2.

 1984 Turricula (Surcula) intermedia (Bronn, 1831) – 
Ruggieri & Davoli, p. 67, pl. 5, fig. 23.

 1993 Turricula (Surcula) intermedia (Bronn, 1831) – 
González Delgado, p. 32, pl. 2, figs 11, 12.

 1996  Fusiturris intermedia (Bronn, 1831) – Vera-Peláez, 
p. 189, pl. 9, figs 1-7, 10.

 1997 Turricola [sic] intermedia (Bronn, 1831) – Chirli, 
p. 99, pl. 28, figs 7-9.

 2001 Fusiturris intermedius (Bronn, 1831) – Silva, p. 
527, text-fig. 3.184, pl. 24, figs 1-4.

 2002  Fusiturris intermedia (Bronn, 1831) – Vera-Peláez, 
p. 186; pl. 1, figs P, Q.

 2003 Comitas intermedia (Bronn, 1831) – Scarponi & 
Della Bella, p. 37, figs 36-37, 53.

 2003 Turricula (Surcula) intermedia (Bronn, 1837 [sic]) 
– Bałuk, p. 43, pl. 10, figs 9-10.

 2011 Comitas intermedia (Bronn, 1831) – Chirli & Lin-
se, p. 192, pl. 71, fig. 2.

 2011 Comitas intermedia (Bronn, 1831) – Landau et al., 
p. 38, pl. 21, fig. 3.

 2014 Fusiturris intermedia (Bronn, 1831) – Brunetti, p. 
68, bottom figures.

 2021  Fusiturris intermedia (Bronn, 1831) – Kovács & 
Vicián, p.149, pl. 4, figs 26-29.

 2022a Fusiturris intermedia (Bronn, 1831) – Vera-Peláez, 
p. 135, pl. 1, figs 24, 25.

 non 1872 Pleurotoma intermedia Bronn – Von Koenen, p. 
225 [= Fusiturris aquensis (Grateloup, 1832)].

Material and dimensions – Maximum height 28.6 mm, 
width 8.1 mm. CO: NHMW 2020/0171/0457 (1), NHMW 
2020/0171/0646 (1).

Description – Shell medium sized, slender fusiform, with 
tall spire. Protoconch small, paucispiral, two smooth 
whorls with large nucleus. Teleoconch of up to nine 
roundly angled whorls, separated by superficial, weakly 
undulating suture. Whorls with steep, broad, concave 
subsutural ramp delimited by elevated, roundly angled 
shoulder placed just above mid-whorl, bearing 8-9 round-
ly pointed tubercles that continue below as opisthocline 
ribs, weakening towards suture. Spiral sculpture of fine 
wavy grooves, variable in number, covers entire surface. 
Last whorl 63% of total height, with very steep subsu-
tural ramp, roundly angular at shoulder, weakly rounded 
below, moderately constricted at base; shoulder tubercles 
fading towards aperture, axial ribs sinuous, narrowing 
and weakening over base. Base delimited by slight round-
ed angulation; siphonal fasciole not delimited, flattened. 
Aperture 49% of total height, aperture elongate, outer 
lip simple, smooth within; anal sinus deep, asymmetri-
cally U-shaped, with apex at shoulder; siphonal canal 
long, very narrow, open, unnotched, slightly bend to left. 
Columella straight, twisted at siphonal canal. Columellar 
callus weakly thickened forming narrow callus rim.

Discussion – Both Fusiturris intermedia (Bronn, 1831) and 
F. dimidiata (Brocchi, 1814) are widespread in the Mediter-
ranean Pliocene and adjacent Atlantic. Fusiturris dimidiata 
differs in having a well-defined subsutural ramp delimited 
by a sharper carina, the tubercles are horizontally elon-
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gated and restricted to the carina and do not continue as 
ribs to the suture as they do in F. intermedia, the anal sinus 
is placed on the lower portion of the subsutural ramp in 
Fusiturris intermedia rather than at the carina, and the si-
phonal canal is slightly longer in Fusiturris dimidiata.
Fusiturris intermedia is quite variable in profile, and the 
rather slenderer Paratethyan specimens are provisionally 
included in the chresonymy, although they might repre-
sent a distinct species.
In the Estepona deposits this species is exceptionally un-
common and found only in the shallow water deposits. In 
Italy it is commoner in circalittoral assemblages, but also 
present in infralittoral deposits (Scarponi & Della Bella, 
2003, p. 37).

Distribution – Middle Miocene: Paratethys, Austria (Hör-
nes, 1854), Bulgaria (Kojumdgieva & Strachimirov, 1960), 
Hungary (Strausz, 1966), Poland (Friedberg, 1912; Bałuk, 
2003), Romania (Hoernes & Auinger, 1891); Proto-Medi-
terranean, Italy (Bellardi, 1877; Sacco, 1904). Upper Mio-
cene: Atlantic, Cacela Basin, Portugal ( Pereira da Costa, 
1867); Proto-Mediterranean, Italy (Bellardi, 1877; Ruggie-
ri & Davoli, 1984). Lower Pliocene: Atlantic, Guadalquivir 
Basin, S. Spain (González Delgado, 1993; Landau et al., 
2011); western Mediterranean, NE Spain (Almera & Bo-
fill, 1898; Martinell, 1982; Gili & Martinell, 1993), Fran-
ce (Fontannes, 1879); central Mediterranean, Italy (Chir-
li, 1997; Scarponi & Della Bella, 2003; Brunetti, 2014). 
Upper Pliocene: Atlantic, Mondego Basin, Portugal (Silva, 
2001); western Mediterranean, Estepona Basin, southern 
Spain (Vera-Peláez, 2002, 2022a); central Mediterrane-
an, Italy (Bellardi, 1877; Cipolla, 1914; Ruggieri & Cur-
ti, 1959; Malatesta, 1974; Scarponi & Della Bella, 2003). 
Lower Pleistocene: eastern Mediterranean, Rhodes Island 
(Chirli & Linse, 2011).

Fusiturris minima Vera-Peláez, 2002
Plate 9, figs 1-8

 1996 Turricula dimidiata (Brocchi, 1814) – Vera-Peláez, 
p. 135, pl. 1, figs 1-9 [non Fusiturris dimidiata 
(Brocchi, 1814)].

Plate 8. Fusiturris intermedia (Bronn, 1831); 1. NHMW 2020/0171/0457, height 28.6 mm, width 8.1 mm; 2. NHMW 2020/0171/0646, 
height 21.5 mm, width 6.8 mm (digital images). Velerín conglomerates, Velerín, Estepona, Lower Piacenzian, Upper Pliocene.

 ?2002  Fusiturris dimidiata (Brocchi, 1814) – Vera Peláez, 
p. 183, pl. 1, figs V, W [non Fusiturris dimidiata 
(Brocchi, 1814)].

 *2002 Fusiturris minima Vera Peláez, p. 184; pl. 1, figs 
Z, A’, pl. 9, figs K, L [spelled Fusiturris minuma 
on plate text p. 243; lapsus].

 2022a Fusiturris minima Vera Peláez, 2002 – Vera-Peláez, 
p. 132, pl. 1, figs 17-18.

 2022a Fusiturris smoothi Vera Peláez, p. 134, pl. 1, figs 
26-32.

Material and dimensions – Maximum height 28.0 mm, 
width 8.6 mm. CO: NHMW 2020/0171/0454-0455 (2), 
NHMW 2020/0171/0456 (3). VC: NHMW 2020/0171/ 
0446-0449 (4), NHMW 2020/0171/0450 (22), NHMW 
2020/0171/0451-0452 (2). PQ: NHMW 2020/0171/0453 
(11). EL: NHMW 2020/0171/0618 (3).

Description – Shell medium-sized, of medium thickness, 
slender fusiform, with tall gradate spire. Protoconch pau-
cispiral, of two smooth, convex whorls, with medium-
sized nucleus, last quarter whorl with comma-shaped axial 
riblets (dp = 785 µm, hp = 955 µm, dp/hp = 0.82, dn = 345 
µm, dV1 = 680 µm). Teleoconch of up to seven sharply 
carinate angular whorls, with broad, concave subsutural 
ramp delimited by thickened, weakly tubercular to smooth 
shoulder cord, concave above and below carina. Axials 
only developed at shoulder cord, about twelve small, sharp 
tubercles on first teleoconch whorl, abapically tubercles 
weaken, obsolete at shoulder of last two whorls in some 
specimens. Spiral sculpture of regular, narrow, flattened 
cords above and below slightly thickened, elevated shoul-
der cord, separated by narrow, superficial grooves. Last 
whorl profile and sculpture as described above, weakly 
convex below shoulder carina, moderately constricted at 
base, spirals continue slightly strengthened over siphonal 
fasciole. Aperture narrow, elongate; outer lip sharp, not 
thickened, smooth within; anal sinus very broad, deep 
symmetrically U-shaped, occupying entire ramp, with 
apex at just adapical to shoulder; siphonal canal very long, 
straight, narrow. Columella straight, smooth. Columellar 
and parietal callus moderately thickened, sharply delim-
ited, forming narrow callus rim.
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Discussion – According to the original description, Fusi-
turris minima Vera Peláez, 2002 differs from F. dimidiata 
(Brocchi, 1814) in being smaller (12.9-22.0 mm; average 
height 17.0 mm vs 33.3-48.0 mm; average height 38.0 mm), 
with a narrower spire. The teleoconch sculpture is variable; 
the carina finely tubercular or smooth, the spiral sculpture 
is stronger and more irregular. According to Vera-Peláez 
(2002, p. 186) the main difference is in the protoconch, 
which is equal in height, but almost twice as wide as that of 
F. dimidiata and the nucleus is larger and slightly flattened. 
However, the protoconch morphometrics given in that 
same work do not fit the discussion (F. minima: hp = 0.51-
0.75 mm, average 0.62 mm; dp = 0.65-0.75, average 0.69. 
F. dimidiata: hp = 0.60-0.75 mm, average 0.67 mm, hp/dp 
= 0.90; dp = 0.50-0.55, average 0.52, hp/dp = 0.99). That is, 
the protoconch is only about 25% larger in F. minima and 
the difference in height/diameter only 10%.

Nevertheless, Fusiturris minima is distinct from F. di-
midiata, which we have not found in the Estepona as-
semblages. Vera-Peláez (2002, pl. 1, figs V, W; 2022a, pl. 
1, figs 21-23) illustrated a single specimen from a slightly 
different locality of Velez-Málaga, a locality not included 
in the material studied herein. That specimen is larger 
than any specimen of F. minima found in the Estepona 
assemblages (32.8 mm height vs. maximum of 28 mm 
for F. minima). In the distribution table (2002, p. 240) no 
specimens of F. dimidiata are recorded for the Estepona 
Basin either.
Comparing specimens of F. minima from Estepona with 
specimens of F. dimidiata from various Italian Pliocene 
localities they differ in being about half maximum size, 
the apical angle is broader and not narrower (as stated 
by Vera-Peláez), the whorl profile is more strongly bicon-
cave in F. minima due to the sharp carina,  more elevated 

Plate 9. Fusiturris minima Vera Peláez, 2002; 1. NHMW 2020/0171/0446, height 16.2 mm, width 6.1 mm; 2. NHMW 2020/0171/0447, 
height 14.8 mm, width 5.7 mm; 3. NHMW 2020/0171/0448, height 14.1 mm, width 5.1 mm (digital images); 4. NHMW 
2020/0171/0449, detail of protoconch (SEM image); 5. NHMW 2020/0171/0451, height 18.4 mm, width 6.7 mm; 6. NHMW 
2020/0171/0452, height 18.8 mm, width 5.4 mm. Velerín carretera. 7. NHMW 2020/0171/0454, height 27.7 mm, width 8.1 mm; 
8. NHMW 2020/0171/0456, height 21.1 mm, width 7.8 mm (digital images). Velerín conglomerates, Velerín, Estepona, Lower 
Piacenzian, Upper Pliocene.
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than in F. dimidiata, and the tubercles on the carina fade 
in most specimens of F. minima after the earliest teleo-
conch whorls, leaving a smooth carina. Even in speci-
mens in which subobsolete tubercles develop, they are 
always weaker and more irregular than in F. dimidiata.
Vera-Peláez (2022a, p. 134) described a new form from 
the Estepona deeper water assemblages as Fusiturris 
smoothi. As correctly noted by that author, the proto-
conch and early teleoconch whorls are identical to those 
of F. minima. The two forms differ only in the weaker 
development of the peripheral carina and tubercles devel-
oped on it.  In the material at hand from Velerín carretera 
are specimens comparable to F. smoothi which, in our 
opinion, is an extreme morphotype of F. minima.
In the Italian assemblages F. dimidiata has a wide bathy-
metric range from infralittoral to bathyal (Scarponi & 
Della Bella, 2003, p. 36). Fusiturris minima is found pre-
dominantly in the deeper water deposits.

Distribution – Upper Pliocene: western Mediterranean, 
Estepona Basin, southern Spain (Vera-Peláez, 2002, 
2022a).

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

Genus Haedropleura Bucquoy, Dautzenberg & Dollfus, 
1883

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

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

Haedropleura bucciniformis (Bellardi, 1847)
Plate 10, figs 1-4

 *1847  Raphitoma bucciniformis Bellardi, p. 110, pl. 4, 
fig. 22. 

 1877 Bela bucciniformis Bell. – Bellardi, p. 149, pl. 5, 
fig. 8.

 1910 Bela (Haedropleura) bucciniformis (Bellardi) – 
Cerulli-Irelli, p. 51 [243], pl. 5 [36], fig. 1.

 1981 Bela bucciniformis (Bellardi, 1847) – Ferrero Mor-
tara et al., p. 74, pl. 17, fig. 2.

 1992 Bela (Bela) bucciniformis (Bellardi, 1847) – Ca-
vallo & Repetto, p. 140, fig. 375.

 1996 Haedropleura septangularis (Montagu) – Vera-
Peláez (partim), p. 389, pl. 27, fig. 10 only.

 1997 Haedropleura secalina (Philippi, 1844) – Chirli 
(partim), p. 37, pl. 9, fig. 12 only [non Haedro-
pleura secalina (Philippi, 1844)]

 1997 Bela bucciniformis (Bellardi, 1847) – Chirli, p. 51, 
pl. 9, fig. 12, pl. 14, figs 3-5.

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

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

 2002  Bela bucciniformis (Bellardi, 1847) – Vera-Peláez, 
p. 210, pl. 4, figs A’, B’.

 2003 Haedropleura bucciniformis (Bellardi, 1847) – 
Scarponi & Della Bella, p. 54, figs 83a, b, 90.

 2011 Haedropleura bucciniformis (Bellardi, 1847) – 
Landau et al., p. 36, pl. 19, fig. 6.

 2011 Haedropleura bucciniformis (Bellardi, 1847) – 
Scarponi et al., p. 42, figs 13-18, 61-63.

 2022c  Haedropleura bucciniformis (Bellardi, 1847) – 
Vera-Peláez, p. 179, pl. 4, figs 5, 6.

 non 1970 Bela (Bela) bucciniformis (Bellardi) – Greco, p. 
291, pl. 4, figs 2, 3 [= Haedropleura sp.].

Material and dimensions – Maximum height 13.5 mm, 
width 5.2 mm. CO: NHMW 2020/0171/0458-0459 (2), 
NHMW 2020/0171/0460 (6). VC: NHMW 2020/0171/ 
0463 (3). EL: NHMW 2020/0171/0461 (1), NHMW 2020/ 
0171/0462 (4), NHMW 2020/0171/0645 (1).

Description – Shell small, fusiform, bucciniform, with 
moderately tall, conical spire. Protoconch multispiral, 
conical, of 2.75 smooth, convex whorls, with small nu-
cleus (dp = 670 µm, hp = 745 µm, dp/hp = 0.90, dn = 150 
µm, dV1 = 300 µm). Junction with teleoconch sharply 
delimited. Teleoconch of five whorls with very poorly 
delimited, slightly concave subsutural ramp, convex be-
low, separated by weakly impressed, linear suture. Axial 
sculpture of prominent, rounded, orthocline ribs aligned 
vertically, 8-10 on penultimate whorl, about half width 
of their interspaces, slightly narrower over subsutural 
ramp. Spiral sculpture restricted to extremely fine subob-
solete spiral grooves and a few weak cords over siphonal 
fasciole. Last whorl about 56% of total height, slightly 
concave at subsutural ramp, broadly and weakly round-
ed below, weakly constricted at base, ribs weakening at 
periphery, persisting over base; base not delimited. Ap-
erture small, about 33% of total height, ovate, outer lip 
thickened by varix; anal sinus hardly developed; siphonal 
canal very short and broad, straight, not notched at tip. 
Columella straight, smooth. Columellar and parietal cal-
lus thickened, sharply delimited, forming narrow callus 
rim; small parietal pad developed adapically delimiting 
medial border of anal canal. Colour pattern preserved 
of narrow, equidistant orange-brown horizontal bands, 
three on spire whorls, on last whorl four above insertion 
of outer lip, five over base and siphonal fasciole.

Discussion – Haedropleura bucciniformis (Bellardi, 
1847) is similar to H. secalina (Philippi, 1844) and H. 
septangularis (Montagu, 1803), but is distinguished by 
its more cylindrical profile, giving it a bucciniform shell 
shape, the axial ribs are more numerous on the early 
whorls and usually aligned vertically, the spiral sculpture 
is slightly stronger, the aperture is smaller, and the colour 
pattern of fine horizontal stripes is not seen in other Eu-
ropean Plio-Pleistocene congeners. The syntype of Bela 
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bucciniformis does not have the apex preserved (Ferrero-
Mortara et al., 1981, pl. 17, fig. 2). Scarponi & Della Bella 
(2003, fig. 90) and Scarponi et al. (2011, figs 61-62) il-
lustrated the protoconch of this species based on an Up-
per Pliocene, Piacenzian specimen from La Serra (Siena). 
One Estepona specimen has a similar protoconch, too 
poor to illustrate.
Interestingly, a shell from the Upper Pliocene of Sicily 
with a similar teleoconch was illustrated by Greco (1970, 
pl. 4, figs 2, 3) under the name Bela (Bela) buccinifor-
mis. It differs in having a paucispiral protoconch with a 
bulbous nucleus, suggesting a species reproducing by di-
rect development. It seems therefore that this represents 
a paucispiral sister species to H. bucciniformis analagous 
to the H. septangularis/H. secalina sister pair (see be-
low). Unfortunately, Greco’s specimen was not adressed 
in the revision of the genus in the Plio-Pleistocene Medi-
terranean by Scarponi et al. (2011).  We suspect that the 
specimen illustrated as H. septangularis by Vera-Peláez 
(1996, pl. 27, fig. 10; 2002 pl. 3, fig. K) from El Padrón 
with aligned axial ribs is a small specimen of H. bucci-
niformis. However, both species occur in the Estepona 
assemblages.

Distribution – Lower Pliocene: Atlantic, Guadalquivir 
Basin, S. Spain (Landau et al., 2011). central Mediterrane-
an, Italy (Bellardi, 1847, 1877; Cavallo & Repetto, 1992; 
Chirli, 1997; Scarponi & Della Bella, 2003; Scarponi et 
al., 2011). Upper Pliocene: western Mediterranean, Este-
pona Basin, southern Spain (Vera-Peláez, 2002, 2022c); 
central Mediterranean, Italy (Bellardi, 1847, 1877; Scar-
poni & Della Bella, 2003; Scarponi et al., 2011). Lower 
Pleistocene: central Mediterranean, Italy (Cerulli-Irelli, 
1910; Scarponi et al., 2011).

Haedropleura septangularis (Montagu, 1803)
Plate 11, figs 1-3

 *1803 Murex septangularis Montagu, p. 268, pl. 9, fig. 5.
 1835 Pleurotoma heptagona Scacchi, p. 8, pl. 1, fig. 17.

 1904 Bela (Haedropleura) septangularis (Mont.) – Sac-
co, p. 47, pl. 12, figs 51-52.

 ?1915 Haedropleura septangularis (Montagu) – Harmer, 
p. 251, pl. 27, fig. 27, pl. 29, figs 3, 4.

 1954  Haedropleura septangularis f. secalina Philippi, 
1844 – Glibert, p. 52, pl. 6, fig. 12a [non Haedro-
pleura secalina (Philippi, 1844)].

 1954 Haedropleura septangularis f. Montagu, 1803– 
Glibert, p. 53, pl. 6, fig. 12b.

 1966 Haedropleura septangularis (Montagu, 1803) – 
Powell, p. 83, pl. 12, fig. 18.

 1977 Bellaspira septangularis (Montagu, 1803) – Nord-
sieck, p. 13 (partim), pl. 1, fig. 6.

 1984  Haedropleura secalina (Philippi, 1844) – Ber-
nasconi & Robba, p. 279, pl. 3, fig. 2 [non Hae-
dropleura secalina (Philippi, 1844)].

 1984  Haedropleura septangularis (Montagu, 1803) – 
Fretter & Graham, p. 510, fig. 350.

 1988  Haedropleura septangularis (Montagu, 1803) – 
Graham, p. 426, fig. 176.

 ?1992 Haedropleura septangularis (Montagu, 1803) – 
Cavallo & Repetto, p. 132, fig. 351.

 1996 Haedropleura septangularis (Montagu) – Vera-
Peláez (partim), p. 389, text- pl. 27, figs 8-10 = 
Haedropleura secalina (Philippi, 1844).

 1997 Haedropleura septangularis (Montagu, 1803) – 
Chirli, p. 37, pl. 10, figs 5-7.

 2002 Haedropleura septangularis (Montagu, 1803) – 
Vera-Peláez, p. 201, pl. 3, fig. K.

 2003 Haedropleura septangularis (Montagu, 1803) – 
Scarponi & Della Bella, p. 55, figs 85-87, 92.

 2010 Haedropleura septangularis (Montagu, 1803) – 
Micali, p. 3, fig. 1.

 2011  Haedropleura septangularis (Montagu, 1803) – 
Landau et al., p. 36, pl. 19, fig. 6 (on plate nrs. 6 
and 7 inverted lapsus).

 2011 Haedropleura septangularis (Montagu, 1803) – 
Chirli & Linse, p. 171, pl. 59, fig. 3.

 2011 Haedropleura septangularis (Montagu, 1803) – 
Scarponi et al., p. 40, figs 1-6, 49-54.

 2018  Haedropleura septangularis (Montagu, 1803) – 

Plate 10. Haedropleura bucciniformis (Bellardi, 1847); 1. NHMW 2020/0171/0458, height 7.1 mm, width 2.8 mm; 2. NHMW 
2020/0171/0459, height 7.0 mm, width 2.8 mm. Velerín conglomerates, Velerín. 3. NHMW 2020/0171/0461, height 6.9 mm, 
width 2.8 mm (digital images). 3. NHMW 2020/0171/0645, height 6.2 mm, width 2.6 mm (SEM image). El Lobillo, Estepona, 
Lower Piacenzian, Upper Pliocene.
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Ceulemans et al., p. 99, pl. 2, figs 8, 9.
 2022c Haedropleura septangularis (Montagu, 1803) – 

Vera-Peláez, p. 179, pl. 4, figs 5-6.

 non 1896 Haedropleura septangularis Montg. – Cossmann, 
p. 92, pl. 6, figs 14, 15 [= Haedropleura secalina 
(Philippi, 1844)].

 non 1910 Bela (Haedropleura) septangularis (Montagu) – 
Cerulli-Irelli, p. 51 [243], pl. 4 [35], figs 55-57 [= 
Haedropleura secalina (Philippi, 1844)].

 ?non 1915 Haedropleura septangularis (Montagu) – Harmer, 
p. 251, pl. 27, fig. 27, pl. 29, figs 3, 4 [?= Haedro-
pleura secalina (Philippi, 1844)].

 non 1966 Haedropleura septangularis Montagu, 1803 – 
Strausz, p. 434, pl. 20, figs 3-4 [?= Haedropleura 
adami (Friedberg, 1912)].

 non 1970 Haedropleura septangularis (Montagu) – Greco, 
p. 291, pl. 5, figs 1, 4 [= Haedropleura secalina 
(Philippi, 1844)].

 non 1999 Haedropleura septangularis (Montagu, 1803) – 
Ardovini & Cossignani, p. 67, fig. 125 [= Haedro-
pleura secalina (Philippi, 1844)].

 non 2002 Haedropleura septangularis (Montagu, 1803) – 
Vera-Peláez, p. 201, pl. 3, fig. K [= Haedropleura 
bucciniformis (Bellardi, 1847)].

Material and dimensions – Maximum height 9.4 mm, 
width 3.6 mm. CO: NHMW 2020/0171/0464 (1), NHMW 
2020/0171/0465 (2). EL: NHMW 2020/0171/0466 (1), 
NHMW 2020/0171/0467 (10), NHMW 2020/0171/0648 (1).

Description – Shell small, solid, fusiform. Protoconch 
multispiral, elevated dome-shaped, composed of 3-3.25 
smooth, convex whorls with small nucleus (dp = 785 
µm, hp = 875 µm, dp/hp = 0.90, dn = 145 µm, dV1 = 275 
µm). Junction with teleoconch marked by beginning of 
axial sculpture. Teleoconch of five weakly convex whorls, 
swollen in abapical half, with periphery placed just above 
suture; subsutural ramp and shoulder hardly developed. 
Suture impressed, undulating. Axial sculpture of raised, 
rounded, arched, flexuous ribs, 7-8 on penultimate whorl, 
broadening on abapical half of whorl, some ribs vari-
cose. Weak spiral sculpture of fine flattened cords sepa-

rated by narrow grooves covering entire surface, slightly 
more prominent over siphonal fasciole. Last whorl profile 
slightly concave at poorly delimited subsutural ramp, con-
vex below, weakly constricted at base; ribs persist over 
base weakening towards aperture; base not delimited. Ap-
erture small, ovate, moderately wide, outer lip strongly 
thickened by labial varix, sharp edged; anal sinus very 
shallow U-shape with apex at shoulder; siphonal canal 
short, wide, not notched at tip. Columella moderately 
excavated in upper half, straight below. Columellar and 
parietal callus not thickened, forming poorly delimited, 
narrow callus rim. Siphonal fasciole hardly developed.

Discussion – Scarponi & Della Bella (2003, p. 55), Micali 
(2010, p. 4) and Scarponi et al. (2011, p. 40) discussed 
the confusion surrounding Haedropleura septangularis 
(Montagu, 1803) and H. secalina (Philippi, 1844). They 
form a species pair; H. septangularis has a multispiral 
protoconch of about 2.5-3.25 whorls with sigmoid axial 
riblets on the last half whorl, whereas H. secalina has a 
paucispiral protoconch of 1.5-2.0 whorls covered with 
micropustular sculpture to a variable degree. Their teleo-
conch shells are difficult to separate consistently and rath-
er variable. According to Scarponi & Della Bella (2003) 
in H. secalina the ribs are weaker but more numerous 
than in H. septangularis (9-11 vs 7-8), and more flexuous 
according to Micali (8-10 vs 7; 2010, p. 4), who gave a 
lower rib count for both species. Further congeners oc-
cur in the Italian Plio-Pleistocene assemblages: H. parva 
Scarponi, Della Bella & Ceregati, 2011 from the Zan-
clean and Piacenzian of Tuscany (Italy) is a very small 
species with a paucispiral protoconch, H. formosa Scar-
poni, Della Bella & Ceregato, 2011 from the  Zanclean to 
Calabrian of Italy is larger than H. septangularis, with 
a larger, taller multispiral protoconch, and fewer axial 
ribs. Vera-Peláez (2022c, p. 180, pl. 4, figs 7-9) recorded 
H. formosa from the Velerín conglomerates based on an 
abraded specimen with the protoconch not preserved. 
Better preserved material would be necessary to confirm 
this record in the Estepona assemblages.
The Estepona specimen figured here is typical teleoconch 
sculpture for H. septangularis with strong flexuous ribs. 
The specimen from Estepona illustrated by Vera-Peláez 

Plate 11. Haedropleura septangularis (Montagu, 1803); 1. NHMW 2020/0171/0464, height 8.0 mm, width 3.1 mm. Velerín con-
glomerates, Velerín. 2. NHMW 2020/0171/0466, height 8.4 mm, width 3.5 mm (digital images); 3. NHMW 2020/0171/0648, 
height 8.7 mm, width 3.4 mm (SEM image). El Lobillo, Estepona, Lower Piacenzian, Upper Pliocene.
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(2002, pl. 3, fig. K) has straight orthocline ribs aligned 
down the spire axially, and represented H. bucciniformis 
(Bellardi, 1847).
Landau et al. (2020) described another similar Haedro-
pleura species pair from the Upper Miocene of NW 
France; H. gallica Landau, Van Dingenen & Ceulemans, 
2020 with a paucispiral, non-planktotrophic protoconch 
and H. ligeriana Landau, Van Dingenen & Ceulemans, 
2020 with a multispiral planktotrophic one. The teleo-
conchs of this species pair differ from H. septangularis is 
having weaker axial sculpture that does not persist onto 
the last whorl in most specimens. Moreover, the multispi-
ral protoconch of H. ligeriana is more depressed, lower 
dome-shaped than in H. septangularis.

Distribution – Middle Miocene: Atlantic, Loire Basin 
(Glibert, 1954). Lower Pliocene: Atlantic, NW France 
(Brébion, 1964; Ceulemans et al., 2018), Guadalquivir 
Basin (Landau et al., 2011); western Mediterranean, NE 
Spain (Gili & Martinell, 1993); central Mediterranean, 
Italy (Cavallo & Repetto, 1992; Chirli, 1997; Scarponi & 
Della Bella, 2003; Scarponi et al., 2011). Upper Pliocene: 
?North Sea Basin, Red Crag, England (Harmer, 1915), 
western Mediterranean, Estepona Basin, Spain (Vera-
Peláez, 2002, 2022c); central Mediterranean, Italy (Sac-
co, 1904; Scarponi & Della Bella, 2003; Scarponi et al., 
2011). Lower Pleistocene: eastern Mediterranean, Rhodes 
Island (Chirli & Linse, 2011). ?Upper Pleistocene: North 
Sea Basin, England (Harmer, 1915); Atlantic, Ireland 
(Harmer, 1915). Present-day: northeastern Atlantic front-
age, Norway to Madeira and Canaries (Fretter & Gra-
ham, 1984), rare in the Mediterranean (Micali, 2010).

Genus Micropleurotoma Thiele, 1929

Type species – Pleurotoma spirotropoides Thiele, 1925, 
by original designation, present-day, deep-water, East 
Africa. 

 1929  Micropleurotoma Thiele, p. 362.

Micropleurotoma microtropina Vera-Peláez, 2022

 1996 Micropleurotoma spirotropoides (Thiele, 1929) 
– Vera-Peláez, p. 345, pl. 21, figs 2, 4, 8, 9 [non 
Micropleurotoma spirotropoides (Thiele, 1929)].

 2002 Micropleurotoma spirotropoides (Thiele, 1929) 
– Vera-Peláez, p. 192, pl. 2, fig. I, pl. 10, figs G, 
H [non Micropleurotoma spirotropoides (Thiele, 
1929)].

 *2022d Micropleurotoma microtropina Vera-Peláez, p. 
270, pl. 5, figs 10-16, pl. 6, figs 5, 6.

Discussion – See Vera-Peláez (2022d, p. 272). This spe-
cies has not been recognised in the material at hand.

Distribution – Upper Pliocene: western Mediterranean, 
Estepona Basin, Spain (Vera-Peláez, 1996, 2002, 2022d). 

Family Pseudomelatomidae Morrison, 1965 (continued 
from Landau & Harzhauser, 2022b)
(= Crassispirinae McLean, 1971, Strictispirinae, Stric-
tispiridae McLean, 1971, Zonulispirinae McLean, 
1971)

For pseudomelatomids the shells are categorised as small 
(<15 mm), medium (15-30 mm), large (>35 mm); breadth 
is described as broad (SL/MD <3), moderately slender 
(SL/MD = 3-3.2), slender (SL/MD >3.2). 

Genus Ingaunoturricula Bernasconi & Robba, 1984

Type species – Drillia accinellii Hornung, 1920, by 
monotypy, Pliocene, Italy. 

 1984  Ingaunoturricula  Bernasconi & Robba, p. 309.

Note – We place this genus in the family Pseudomelato-
midae Morrison, 1965 based on the position of the anal 
sinus placed on the subsutural ramp.

Ingaunoturricula accinellii (Hornung, 1920)
Plate 12, figs 1-2

 *1920  Drillia accinellii Hornung, p. 74, pl. 2, fig. 3.
 1920  Drillia accinellii var. Hornung, p. 74, pl. 2, fig. 4.
 1984 Ingaunoturricula accinellii (Hornung, 1920) – Ber-

nasconi & Robba, p. 310, pl. 7, fig. 6, pl. 9, fig. 5.
 1997 Ingaunoturricola [sic] occinelli [sic] (Hornung, 

1920) – Chirli, p. 103, pl. 29, figs 8-9.
 2018 Ingaunoturricula accinellii (Hornung, 1920) – 

Sosso et al., p. 345, figs 71-79.
 2018 Ingaunoturricula accinellii (Hornung, 1920) – 

Brunetti & Cresti, p. 88, fig. 350.
 2018 Ingaunoturricula cf. accinellii (Hornung, 1920) – 

Brunetti & Cresti, p. 88, fig. 351.

Material and dimensions – Height 8.0 mm, width 3.1 mm. 
VC: NHMW 2020/0171/0591-0592 (2), NHMW 2020/0171/ 
0593 (1). CO: NHMW 2020/0171/0653 (1). EL: NHMW 
2020/ 0171/0654 (1).

Description – Shell small, fusiform-biconic. Protoconch 
multispiral, of 3.5 whorls, with a small nucleus, bear-
ing fine granular microsculpture (dp = 630 µm, hp = 805 
µm, dp/hp = 0.78). Teleoconch of up to five whorls sub-
carinate convex whorls, with periphery just below mid-
whorl, separated by narrowly incised weakly undulating 
suture. Axial sculpture of low, narrow ribs, 9-10 on last 
whorl, about one-third width of their interspaces, weak-
ening over subsutural ramp towards adapical suture. Spi-
ral sculpture of smooth, narrow spiral cords overrunning 
ribs, three on first teleoconch whorl, the adapical placed 
just below suture, second cord placed mid-whorl delimit-
ing broad subsutural ramp, third placed between second 
cord and suture forming periphery. Abapically one, later 
two secondary threads appear on subsutural ramp. Last 
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whorl 64-67% of total height, with broad, weakly concave 
subsutural ramp bearing 1-2 secondary cords, sharply 
angled at shoulder cord, tapering inwards below, weakly 
constricted at base; two slightly stronger cords mid-whorl, 
about 16 further subequal cords below over base and fas-
ciole; siphonal fasciole relatively long, poorly delimited. 
Aperture about 50% of total height, elongate, outer lip not 
thickened; anal sinus L-shaped, relatively shallow, with 
apex at suture; siphonal canal relatively long and broad, 
bent slightly to left, unnotched. Columella weakly exca-
vated in upper third, straight below, slightly twisted at fas-
ciole. Columellar and parietal callus forming narrow rim.

Discussion – The specimens from Estepona differ slight-
ly from the lectotype illustrated by Bernasconi & Robba 
(1884, pl. 9, fig. 5) and Sosso et al. (2018, figs 71-75) from 
Rio Torsero, western Liguria, Italy. In that specimen the 
carina is stronger and secondary spiral cords develop 
between the primaries and rapidly become almost equal 
in strength, so that the appearance is one of numerous, 
close-set cords. Other specimens from Italy like the two 
specimens illustrated by Chirli (1997, pl. 29, figs 8, 9) 
from the Pliocene of Siena and the two by Brunetti & 
Cresti (2018, figs 250-251) from Orciano Pisano have a 
sculpture far more like that of the Estepona specimens 
with a weaker carina and far less developed secondary 
cords giving the aspect of fewer, wider spaced spirals. 

Distribution – Lower Pliocene: central Mediterranean, 
Italy (Hornung, 1920; Bernasconi & Robba, 1984; Chirli, 
1997; Sosso et al., 2018; Brunetti & Cresti, 2018). Upper 
Pliocene: western Mediterranean, Estepona Basin, Spain 
(this paper). 

Genus Kantoria nov. gen.

ZooBank registration – https://zoobank.org/Nomenclatu-
ralActs/9b48fcfc-2f06-4655-af67-202a5485252d

Type species – Pleurotoma coquandi Bellardi, 1847, 
Pliocene, Italy.

Plate 12. Ingaunoturricula accinellii (Hornung, 1920); 1. NHMW 2020/0171/592, height 7.7 mm, width 2.9 mm, 1d, detail of proto-NHMW 2020/0171/592, height 7.7 mm, width 2.9 mm, 1d, detail of proto-
conch; 2. NHMW 2020/0171/0593, height 8.0 mm, width 3.1 mm (digital images). Velerín carretera, Velerín, Estepona, Lower 
Piacenzian, Upper Pliocene.

Species included – Pleurotoma lamarckii, Michelotti, 
1847 [appearances of name in Bellardi, 1839 and Sismon-
da, 1842 are nomina nuda], Pliocene, Italy; Pleurotoma 
coquandi Bellardi, 1847; Pleurotoma coquandi sensu 
Hörnes, 1853, Miocene, Austria; Knefastia sinuslata 
Vera-Peláez, 2002, Pliocene, Spain; Comitas catherinae 
Vera-Peláez, 2022, Pliocene, Spain; Kantoria castoris 
nov. sp., Pliocene, Spain.

Etymology – Named after Yuri I. Kantor (A.N. Severtsov 
Institute of Ecology and Evolution, Russian Academy of 
Sciences, Moscow), in recognition of his contributions in 
conoidean systematics. Kantoria genus feminine.

Description – Medium to large sized species with slen-
der, fusiform shells, high turreted spire and long straight, 
narrow siphonal canal, unnotched at tip, whorls strongly 
carinate, axial sculpture reduced to rounded or sharp tu-
bercles at the shoulder, spiral sculpture weak or subobso-
lete, last whorl moderately to strongly constricted at base, 
paucispiral protoconch of about two smooth whorls, anal 
sinus very broad U-shaped.

Discussion – Generic placement of a small number of 
European species including Pleurotoma lamarckii Mi-
chelotti, 1847 and Pleurotoma coquandi Bellardi, 1847 
has been controversial. Bernasconi & Robba (1984, p. 
301-303) placed them in the genus Comitas Finlay, 1926 
based on Powell’s (1966) discussion of the genus “elon-
gately-fusiform shell armed with axials, the adapical su-
ture unmarginated and a paucispiral, 2 whorled, smooth 
protoconch, subcarinated on the last whorl” (1984, p. 
303). In their discussion of P. coquandi commented that 
the protoconch was similar to that of the type species.
Scarponi & Della Bella (2003, p. 39) rejected placement of 
these species in Comitas based on the anal sinus characters 
of that genus, which they said “intersected or was contigu-
ous with the carina” [translated from Italian], and placed 
them in the genus Turricula Schumacher, 1817, again 
based on the position of the anal sinus which they said was 
“placed on the shoulder” [translated from Italian]. 
Powell (1966, p. 28) noted that it was not always easy to 
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 1974 Turricula coquandi (Bellardi, 1847) – Malatesta, 
p. 404, pl. 31, fig. 14.

 1981 Surcula coquandi (Bellardi, 1847) – Ferrero Mor-
tara et al., p. 64, pl. 9, fig. 9.

 1984 Comitas coquandi (Bellardi, 1847) – Bernasconi 
& Robba, p. 302, pl. 6, figs 4-6.

 1988 Turricola [sic] coquandi (Bellardi, 1847) – Chirli, 
p. 23, pl. 11, fig. 10.

 1995 Comitas coquandi (Bellardi, 1847) – Forli & 
Dell’Angelo, p. 16, pl. 1, fig. 4.

 1996 Comitas (Comitas) coquandi (Bellardi, 1847) – 
Vera-Peláez (partim), p. 141, pl. 2, figs 7, 8.

 1997 Turricola [sic] coquandi (Bellardi, 1847) – Chirli, 
p. 97, pl. 28, figs 1-3.

 2002 Comitas (Comitas) coquandi (Bellardi, 1847) – 
Vera-Peláez, p. 179, pl. 1, figs C, D.

 2003 Turricula coquandi (Bellardi, 1847) – Scarponi & 
Della Bella, p. 38, figs 39, 40, 54.

 2010 Turricula coquandi (Bellardi, 1847) – Sosso & 
Dell’Angelo, p. 45, 61 unnumbered fig. top row 
left.

 2018 Turricula coquanti [sic] (Bellardi, 1847) – Brunet-
ti & Cresti, p. 88, fig. 352.

 2022b Comitas coquandi (Bellardi, 1847) – Vera-Peláez, 
p. 146, pl. 2, figs 15-16, pl. 3, figs 1-3.

 non 1853 Pleurotoma Coquandi Bell. – Hörnes, p. 361, pl. 
39, fig. 8.

 non 1966 Surcula (S.) coquandi (Bellardi, 1847) – Strausz, 
p. 415, pl. 17, fig. 13.

Material and dimensions – Maximum height 27.6 mm, 
width 9.2 mm. CO: NHMW 2020/0171/0401 (1). EL: 
NHMW 2020/0171/0402 (1), NHMW 2020/0171/0496 (1), 
NHMW 2020/0171/0649 (2). PA: NHMW 2020/0171/0650 
(1).

Description – Shell medium sized, moderately slender 
fusiform, with tall gradate spire and very long siphonal 
canal. Protoconch paucispiral, composed of two smooth, 
convex whorls, with medium-sized nucleus (dp = 990 µm, 
hp = 1000 µm, dp/hp = 0.99, dn = 355 µm, dV1 = 740 µm). 
Junction with teleoconch sharply delimited by sinusigera. 
Teleoconch of up to eleven whorls, separated by narrowly 
impressed, superficial, linear suture. Early whorls with 
broad, concave subsutural ramp, delimited by tuberculate 
carina placed at about one-third of whorl height; tubercles 
rounded to weakly spinous (T2 = 8, TP = 9-12). Fine spi-
ral sculpture covers entire whorl, subobsolete over ramp, 
slightly stronger below suture. Last whorl 59-61% of total 
height, with broad, concave subsutural ramp, delimited by 
coarsely tubercular shoulder carina, convex below, mod-
erately constricted at base, weak to subobsolete spirals 
continue over base and siphonal fasciole. Aperture 46-
49% of total height, ovate, outer lip thin, not thickened by 
varix, smooth within; anal sinus moderately deep, very 
broad occupying entire ramp, apex mid-ramp; siphonal 
canal very long, straight. Columella straight, smooth. Col-
umellar and parietal callus weakly thickened, moderately 
delimited, forming narrow callus margin.

ascribe species to one or other of these genera based on 
shell characters alone, but that in Comitas the adult sculp-
ture consisted of long fold-like axials crossed by weak 
spirals, whereas in Turricula sculpture was composed 
of strong spirals and strong, relatively short axials often 
forming nodules at the periphery. 
In our opinion, the Pliocene species have little in common 
with the clavatulid genus Turricula [type species Turricula 
javana (Linné, 1767), present-day, Indo-Pacific], which has 
a typical clavatulid outline with a subcylindric adapical 
part of the last whorl. The anal sinus in Pleurotoma co-
quandi Bellardi, 1847 is rather broad U-shaped, placed on 
the subsutural ramp, with the apex just below mid-ramp. In 
Turricula the sinus is far deeper and narrower (see Powell, 
1966, pl. 1, fig. 6). The genus Surcula H. & A. Adams, 1853 
which has also been used for these species, is an unneces-
sary substitute name for Turricula Schumacher, 1817, by H. 
& A. Adams (1853, p. 88).
The antipodean pseudomelatomid genus Comitas is also 
a poor fit. A specimen at hand of the type species from 
the Lower Miocene of North Otago, New Zealand, shows 
a far larger, more solid species, the ribs are low and not 
nodular at the shoulder, the last whorl and siphonal canal 
are broader, and the canal is not as long as it is in the 
European species. The anal sinus is broader than in Tur-
ricula, but not as broad as it is in the European species, 
with the apex closer to the suture, whereas in P. coquandi 
the sinus is very broad U-shaped taking up almost the 
whole width of the subsutural ramp, with the apex mid 
ramp. In our opinion, similarities between Comitas and 
these European species are superficial. Specimens of P. 
lamarckii at hand from San Gimignano, Siena, Italy have 
the same shaped sinus as K. coquandi. 
Vera-Peláez (2002) included C. coquandi and a new spe-
cies in the pseudomelatomid genus Knefastia Dall, 1919 
(Knefastia olivacea (G. B. Sowerby I, 1834, type by origi-
nal designation, present-day, eastern Pacific). Knefastia is 
speciose in the tropical American Neogene and includes 
large, relatively to very broad, robust shells, with broad, 
rounded ribs and coarse spiral sculpture, quite unlike the 
species discussed herein.
We therefore erect the genus Kantoria nov. gen. for these 
species.
Lozouet (2017) included several slender fusiform species 
with a broad U-shaped anal sinus from the French Atlantic 
Oligocene in the drilliid genus Pleurofusia de Gregorio, 
1890 (type species Pleurotoma (Pleurofusia) longirostro-
pis de Gregorio, 1890, Eocene, Alabama). However, mem-
bers of that genus have well-developed spiral sculpture.

Kantoria coquandi (Bellardi, 1847)
Plate 13, figs 1-3

 *1847 Pleurotoma Coquandi Bellardi, p. 59, pl. 3, fig. 
13.

 1862 Pleurotoma Coquandi Bell. – Brugnone, p. 7, pl. 
1, fig. 3.

 1877 Surcula Coquandi Bell. – Bellardi, p. 65, pl. 2, fig. 
15.
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Discussion – Two closely similar species occur in the 
Italian Pliocene: Kantoria coquandi and K. lamarckii 
(Michelotti, 1847). Typical forms of K. coquandi differ in 
having a weaker shoulder carina and weaker ribs, often 
subobsolete spiral sculpture, and a more rounded aper-
ture. The protoconch has about two whorls in both spe-
cies and the early whorls are similar. No specimens at-
tributable to K. lamarckii occur in the Estepona Pliocene 
and we accept Scarponi & Della Bella’s comment that the 
two are easily separable in the Italian assemblages.
Scarponi & Della Bella (2003, p. 39) went on to note that 
K. coquandi was rather variable in the Italian Pliocene as-
semblages. The Spanish specimens are somewhat smaller 
than those from Italy and the siphonal canal seems a lit-
tle shorter. However, few specimens from Estepona are 
available and we provisionally consider them conspecific. 
In Italy it is found in predominantly infra- and circalit-
toral deposits. In Estepona the species is uncommon, and 
little variability is seen in the material at hand that origi-
nates from the shallower water deposits.
Bellardi (1877, p. 66) doubted that the Viennese specimen 
illustrated by Hörnes (1854, pl. 39, fig. 8) was conspecific 
with his Italian Pliocene species. Indeed, the Paratethyan 
species differs in its broader spire, higher number of spire 
whorls, distinct spiral cords and slightly broader siphonal 
canal. Paratethyan records are therefore excluded from 
the chresonymy. 

Distribution – Lower Pliocene: central Mediterranean, 
Italy (Bellardi, 1877; Chirli, 1988, 1997; Scarponi & 
Della Bella, 2003; Sosso & Dell’Angelo, 2010; Brunetti 
& Cresti, 2018). Upper Pliocene: western  Mediterranean, 

Plate 13. Kantoria coquandi (Bellardi, 1847); 1. NHMW 2020/0171/0401, height 27.6 mm, width 9.2 mm; Velerín conglomerates, 
Velerín. 2. NHMW 2020/0171/0402, height 26.0 mm, width 8.4 mm (digital images); 3. NHMW 2020/0171/0496, detail of pro-
toconch (SEM image). El Lobillo, Estepona, Lower Piacenzian, Upper Pliocene.

Estepona Basin, southern Spain (Vera-Peláez, 2002, 
2022b), central Mediterranean, Italy (Malatesta, 1974; 
Scarponi & Della Bella, 2003).

Kantoria catherinae (Vera-Peláez, 2022)
Plate 14, figs 1-3

 1996 Comitas recticosta (Bellardi, 1847) – Vera-Peláez 
(partim), p. 145, pl. 3, figs 4-5 only.

 2002 Comitas recticosta (Bellardi, 1847) – Vera-Peláez, 
p. 179, pl. 1, figs A, B.

 2022b Comitas catherinae Vera-Peláez, p. 144, pl. 1, figs 
11-18.

Material and dimensions – VC: NHMW 2020/0171/0576, 
height 29.4 mm, width 10.1 mm; NHMW 2020/0171/0577, 
height 24.3 mm, width 8.5 mm; NHMW 2020/0171/0617, 
height 21.3 mm, width 7.7 mm; NHMW 2020/0171/0621, 
height 25.9 mm, width 9.2 mm (incomplete), NHMW 
2020/0171/0579 (4).

Description – Shell medium sized, broad fusiform, with 
tall conical spire and long siphonal canal. Protoconch pau-
cispiral, composed of two smooth, convex whorls, with 
large nucleus (dp = 905 µm, hp = 1000 µm, dp/hp = 0.91, 
dn = 475 µm, dV1 = 710 µm). Junction with teleoconch 
sharply delimited by sinusigera. Teleoconch of up to seven 
whorls, separated by narrowly impressed, linear suture. 
Early whorls with broad, concave subsutural ramp, broad, 
rounded, elevated opisthocline ribs develop abruptly at 
shoulder, nine on early whorls, 10-11 on last whorl, weak-
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ening just above abapical suture. Ribs weakly tubercu-
lar at shoulder. Spiral sculpture of moderately developed 
and delimited subsutural cord and extremely weak and 
fine spiral threads only seen in juvenile specimens; adult 
specimens some subobsolete threads occasionally vis-
ible towards abapical suture. Last whorl about 62% of 
total height, with very broad, smooth, deeply concave 
subsutural ramp, sharply angled at tubercular shoulder, 
ribs weaken and disappear before base; base weakly to 
moderately constricted; weak spirals over base, strength-
ening slightly over siphonal fasciole. Aperture 47% of 
total height, ovate, outer lip thin, not thickened by varix, 
smooth within; anal sinus moderately deep, very broad 
U-shaped, occupying entire ramp, apex mid-ramp; sipho-
nal canal very long, straight. Columella straight, smooth. 
Columellar and parietal callus weakly thickened, moder-
ately delimited, forming narrow callus margin.

Discussion – Kantoria catherinae (Vera-Peláez, 2022) is 
somewhat similar to Kantoria coquandi (Bellardi, 1847), 
but that species is far slenderer, with the axial sculpture 
hardly developed. Kantoria lamarckii (Michelotti, 1847) 
has a slenderer whorl profile like K. coquandi, but is 
sharply carinate, the ribs developed only adjacent to the 
carina and has stronger spiral sculpture. Kantoria sinus-sinus-
lata (Vera-Peláez, 2002) differs also in having the axial 
sculpture much reduced and in the character of its early 
whorls, which are smoothly and sharply carinate. Kanto-
ria castoris nov. sp. is also closely similar but differs in 
its whorl profile (see below). 
Vera Peláez (1996, pl. 3, figs 4, 5; 2002, pl. 1, figs A, B) 
illustrated a specimen from Velerín as Comitas recti-

costa (Bellardi, 1847) that might represent this new spe-
cies. It differs from the specimens illustrated herein in 
being slightly slenderer. It is not Pleurotoma recticosta 
Bellardi, 1847 (syntype figured by Ferrero Mortara et 
al., 1981, pl. 9, fig. 8; not 13 as stated in plate caption; 
lapsus) described from the Italian Lower Pliocene (see 
also Cavallo & Repetto, 1991, fig 343). That species dif-
fers in being more elongate, with a taller spire and long-
er siphonal canal, has more sharply delimited orthocline 
ribs as opposed to opisthocline seen in Vera Peláez’s 
specimen, and the spiral sculpture is much stronger, 
composed of narrow cords of primary and secondary 
strength. Generic position of P. recticosta is also un-
clear. The anal sinus is narrower and deeper than that of 
Kantoria species.

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

Kantoria sinuslata (Vera-Peláez, 2002)
Plate 15, figs 1-5

 1996 Comitas (Comitas) coquandi (Bellardi, 1847) – 
Vera-Peláez (partim), p. 141, pl. 2, figs 1-5, 6, 9.

 *2002 Knefastia sinuslata Vera-Peláez, p. 180, pl. 1, figs 
E, F, G, pl. 9, fig C, D.

 2022b Leucosyrinx sinuslata (Vera-Peláez, 2002) – Vera-
Peláez, p. 150, pl. 2, figs 8-13.

Material and dimensions – Maximum height 38.5 mm, 
width 11.4 mm. VC: NHMW 2020/0171/0394-0397 (4), 

Plate 14. Kantoria catherinae (Vera-Peláez, 2022); 1. NHMW 2020/0171/0576, height 29.4 mm, width 10.1 mm; 2. NHMW 
2020/0171/0577, height 24.3 mm, width 8.5 mm (digital images); 3. NHMW 2020/0171/0617, height 21.3 mm, width 7.7 mm, 
detail of protoconch (SEM image). Velerín carretera, Velerín, Estepona, Lower Piacenzian, Upper Pliocene.
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NHMW 2020/0171/0398 (14), NHMW 2020/0171/0399-
0400 (2).

Description – Shell large sized, moderately slender fusi-
form, with tall gradate spire and very long siphonal canal. 
Protoconch paucispiral, composed of two smooth, con-
vex whorls, with medium-sized nucleus (dp = 975 µm, hp 
= 910 µm, dp/hp = 1.07, dn = 375 µm, dV1 = 730 µm). 
Junction with teleoconch sharply delimited by sinusig-
era. Teleoconch of up to ten whorls, separated by nar-
rowly impressed, linear suture. Early whorls with broad, 
concave subsutural ramp, delimited by sharp, elevated 
carina placed a short distance above suture; about eight 
small spinous tubercles developed at carina. Abapically, 
subsutural ramp broadens, becomes less concave; carina 
broadens, becoming more rounded; spinous tubercles 
pass to low, broad, poorly delimited tubercles mid-spire, 
fading completely on late adult whorls; early whorls 
devoid of spiral sculpture, fine, close-set spirals devel-
oped on mid-spire whorls, disappearing completely, or 
almost so, on last two whorls. Last whorl 63-68% of to-
tal height, with broad, weakly concave subsutural ramp, 
broadly rounded at shoulder, convex below, moderately 
constricted at base, devoid of sculpture, except growth 
lines. Aperture 48-53% of total height, ovate, outer lip 
thin, not thickened by varix, smooth within; anal sinus 
moderately deep, very broad occupying entire ramp, 
apex mid-ramp; siphonal canal very long, straight. Colu-
mella straight, smooth. Columellar and parietal callus 
weakly thickened, moderately delimited, forming nar-
row callus margin.

Plate 15. Kantoria sinuslata (Vera-Peláez, 2002); 1. NHMW 2020/0171/0399, height 35.8 mm, width 11.2 mm; 2. NHMW 
2020/0171/0400, height 24.9 mm, width 9.1 mm; 3. NHMW 2020/0171/0394, height 38.1 mm, width 11.7 mm; 4. NHMW 
2020/0171/0395, height 38.5 mm, width 11.4 mm (digital images); 5. NHMW 2020/0171/0397, detail of protoconch (SEM image). 
Velerín carretera, Velerín, Estepona, Lower Piacenzian, Upper Pliocene.

Discussion – Kantoria sinuslata (Vera-Peláez, 2002) un-
dergoes important changes in profile and sculpture with 
ontogeny. Juvenile whorls are sharply carinate. As the 
shell becomes adult the carina widens and becomes less 
elevated and less sharp, so that in fully adult specimens 
the shoulder is marked by a low, narrowly rounded, poor-
ly delimited carina.
Kantoria sinuslata is closely similar to K. coquandi (Bel-
lardi, 1847) and they co-occur in the Estepona assemblag-
es. According to the original description, K. sinuslata has 
a more fusiform profile, lacks spinous axial ribs that, if 
present, are weak and present only on the early teleoconch 
whorls and disappear with ontogeny [sic; translated from 
Spanish] , the subsutural ramp is wider and less concave 
than in K. coquandi, the shoulder carina is not as elevated 
and tends to weaken further with ontogeny whereas in 
K. coquandi the carina strengthens with ontogeny with 
spinous ribs developed at the carina throughout, and K. 
coquandi has well-developed spirals on the last whorl, 
whereas in K. sinuslata the spirals are obsolete on the last 
whorl, or almost so (Vera-Peláez, 2002, p. 181).
The most important difference between two species is the 
character of the early whorls: coarsely tuberculose in K. 
coquandi and sharply and smoothly carinate in K. sinus-
lata. This character easily distinguished the species in 
specimens of K. sinuslata in which tubercles develop on 
the last few whorls. The character of the protoconch and 
anal sinus are similar in both species.

Distribution – Upper Pliocene: western Mediterranean, Es-
tepona Basin, southern Spain (Vera-Peláez, 2002, 2022b).
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Kantoria castoris nov. sp.
Plate 16, figs 1-3

ZooBank registration – https://zoobank.org/Nomenclat-
uralActs/ df8a7c2f-e6df-472f-8ac1-ade7013e24a1

Type material – Holotype NHMW 2020/0171/0573, 
height 35.7 mm, width 11.0 mm; paratype 1 NHMW 
2020/0171/0574, height 33.3 mm, width 11.0 mm; para-
type 2 NHMW 2020/0171/0578, apical fragment (incom-
plete); paratype 3 NHMW 2020/0171/0651, height 25.6 
mm, width 8.7 mm; Velerín conglomerates. Paratype 4 
NHMW 2020/0171/0652, height 25.1 mm, width 8.9 mm; 
El Lobillo.

Other material – Known from type series only.

Type locality – El Lobillo, Estepona, Spain.

Type stratum – unnamed beds, Lower Piacenzian, Upper 
Pliocene.

Etymology – Name after the Río del Castor, close to the 
type locality of Velerín, near Estepona, southern Spain. 
Kantoria gender feminine.
 
Diagnosis – Kantoria species with relatively broad pro-
file, protoconch of two smooth whorls, teleoconch of 
eight shouldered whorls, shoulder smooth, placed rela-
tively high, concave subsutural ramp, 11 broad, rounded 
ribs below shoulder, spiral sculpture weak, anal sinus 
broad U-shaped, siphonal canal relatively broad.

Description – Shell large sized, moderately slender 
fusiform, with tall gradate spire and very long sipho-
nal canal. Protoconch paucispiral, composed of two 
smooth, convex whorls, with medium-sized nucleus 
(dp = 880 µm, hp = 930 µm, dp/hp = 0.95, dn = 335 
µm, dV1 = 715 µm). Junction with teleoconch sharp-
ly delimited by sinusigera. Teleoconch of up to eight 
whorls, separated by narrowly impressed, undulating 
suture. Early whorls with broad, concave, smooth sub-

Plate 16. Kantoria castoris nov. sp.; 1. Holotype NHMW 2020/0171/0573, height 35.7 mm, width 11.0 mm; 2. Paratype 1 NHMW 
2020/0171/0574, height 33.3 mm, width 11.0 mm (digital images); 3. Paratype 2 NHMW 2020/0171/0578, apical fragment (SEM 
image). Velerín conglomerates, Velerín, Estepona, Lower Piacenzian, Upper Pliocene.

sutural ramp, broad, rounded, elevated opisthocline 
ribs develop abruptly at shoulder, nine on early whorls, 
11 on last whorl, weakening just above abapical suture. 
Ribs most prominent, but not tubercular at shoulder. 
Spiral sculpture of weak, poorly delimited subsu-
tural cord and extremely weak and fine spiral threads 
present only below shoulder. Last whorl 57-61% of total 
height, with broad, smooth, concave subsutural ramp, 
sharply angled at shoulder by adapical end of ribs, ribs 
weaken and disappear before base; base moderately 
constricted; weak spirals below shoulder, strengthen-
ing slightly over siphonal fasciole. Aperture 43-47% 
of total height, ovate, outer lip thin, not thickened by 
varix, smooth within; anal sinus moderately deep, very 
broad U-shaped, occupying entire ramp, apex mid-
ramp; siphonal canal very long, straight. Columella 
straight, smooth. Columellar and parietal callus weakly 
thickened, moderately delimited, forming narrow cal-
lus margin.

Discussion – Kantoria castoris nov. sp. is similar to 
Kantoria catherinae (Vera-Peláez, 2022). They share 
a relatively broad shell and short siphonal fasciole 
compared to the type species K. coquandi. However, 
K. castoris differs from K. catherinae in having the 
shoulder placed higher resulting in a different whorl 
profile; a more gradate spire composed of more strong-
ly shouldered whorls, below which run longer ribs to 
the suture. In K. catherinae the whorl profile is almost 
conical. Spiral sculpture is weak in both species, al-
though slightly stronger in K. castoris. The two seem 
to be separated ecologically: K. castoris is from the 
shallower water assemblage of Velerín conglomerates, 
whereas K. catherinae is from the deeper water Velerín 
carretera deposit. Kantoria lamarckii (Bellardi, 1839) 
and K. coquandi (Bellardi, 1847) both differ in their 
slenderer profile, sharper shoulder and longer siphonal 
canal.

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

Type species – Compsodrillia urceola Woodring, 1984, 
by original designation, Pliocene, Jamaica.

 1928  Compsodrillia Woodring, p. 155.

Note – Generic assignment of the Drillia granaria Dujar-Dujar-
din, 1837 species group is problematic. Glibert (1954, p. 
54) placed it in the pseudomelatomid genus Crassispira 
Swainson, 1840. Powell (1966, p. 75) characterised that 
genus as having a paucispiral protoconch. Bernasconi & 
Robba (1984) illustrated the protoconch of Drillia math-
eroni Bellardi, 1877, a species closely similar to D. gra-
naria, and placed it in the pseudomelatomid genus Mira-
clathurella Woodring, 1928 based on the character of its 
protoconch: multispiral, with the last whorl distinctly 
carinate below mid-whorl, with arcuate axial riblets on 
the last 0.25-1 whorl. Scarponi & Della Bella (2003, p. 
64) placed it in the pseudomelatomid genus Compsodril-
lia Woodring, 1928 based both on protoconch and teleo-
conch characters, and considered D. matheroni closely 
similar to the present-day western Atlantic Compsodril-
lia halipex (Dall, 1919). In our opinion, Compsodrillia 
species from the present-day and fossil tropical western 
Atlantic differ in being more slender-elongate, less solid, 
and having a longer siphonal canal that is more clearly 
defined by a more strongly constricted base. Placement 
in the genus Compsodrillia is provisional.
Interestingly, Lozouet (2017, pl.  14, figs 15-17) illustrated 
a specimen from the Atlantic Upper Oligocene of France 
as Crassispira sp. that appears to belong to the D. gra-
naria species group based on its teleoconch but seems to 
have a paucispiral protoconch.

Compsodrillia matheroni (Bellardi, 1877)
Plate 17, fig. 1

 *1877 Drillia Matheroni Bellardi, p. 117, pl. 4, fig. 5.
 1981 Drillia matheroni Bellardi, 1877 – Ferrero Mor-

tara et al., p. 71, pl. Ii, fig. 11.
 1984 Miraclathurella matheroni (Bellardi, 1877) – Ber-

nasconi & Robba, p. 317, pl. 8, fig 4, 5.
 1992 Bela (Bela) brachystoma (Philippi, 1844) – Ca-Ca-

vallo & Repetto (partim), p. 138, fig. 374 left fig-
ure only [right figure = Bela (Bela) brachystoma 
(Philippi, 1844)].

 1997 Miraclathurella matheroni (Bellardi, 1877) – 
Chirli, p. 38, pl. 10, figs 8-10.

 2003 Compsodrillia matheroni (Bellardi, 1877) – Scar-
poni & Della Bella, p. 64, figs 94, 101.

 2022c Miraclathurella aff. matheroni (Bellardi, 1877) – 
Vera-Peláez, p. 167, pl. 1, fig. 17.

Material and dimensions – Height 9.3 mm, width 3.1 mm. 
CO: NHMW 2020/0171/0472 (1). 

Description – Shell small, solid, moderately slender, tur-
riform, with tall conical spire. Protoconch multispiral 

Plate 17. Compsodrillia matheroni (Bellardi, 1877); 1. NHMW 
2020/0171/0472, height 9.3 mm, width 3.1 mm (digital im-
age). Velerín conglomerates, Velerín, Estepona, Lower Pia-
cenzian, Upper Pliocene.

(incomplete in Estepona material). Teleoconch of up to 
seven weakly shouldered whorls, with moderate-width, 
steeply inclined, concave subsutural ramp, weakly an-
gled at shoulder cord, weakly convex below, separated by 
narrowly impressed, undulating suture. Axial sculpture 
dominant, of broad, rounded opisthocline ribs, ten on last 
whorl, equal in width to their interspaces, weaker over 
subsutural ramp. Spiral sculpture of narrow cords; one 
narrow, non-tubercular subsutural cord delimiting ramp 
adapically. On early teleoconch whorls two further cords 
below, three on penultimate whorl, of which the upper de-
limits shoulder; horizontally elongated tubercles devel-
oped over intersections. Last whorl 52% of total height, 
with vertical, concave subsutural ramp, obtusely angled 
at shoulder, weakly convex below, weakly constricted at 
base; 7-8 primary spirals below shoulder and on base, 
axials persist over base; four further cords over siphonal 
fasciole. Aperture 32% of total height, small, ovate; outer 
lip strongly thickened by rounded labial varix, smooth 
within; anal sinus, moderately wide and deep U-shaped, 
occupying entire ramp, apex mid-ramp; siphonal canal 
very short, straight, not notched. Columella straight, 
smooth. Columellar and parietal callus moderately thick-
ened, sharply delimited, forming narrow callus rim; ro-
bust parietal tubercle developed adapically.

Discussion – Bellardi (1877) described Drillia matheroni 
from the Middle Miocene of Italy. He recognised the sim-
ilarity of his new species to Pleurotoma granaria (Dujar-
din, 1837) from the Atlantic Langhian Middle Miocene of 
the Loire Basin, France, but considered the French spe-
cies to differ in having a slightly greater number of axial 
ribs that were thicker and more closely-spaced, separated 
by three spiral cords on the early teleoconch whorls and 
eight on the last whorl, forming small tubercles at the 
intersections, whereas in D. matheroni there were only 
two spiral cords on the earliest teleoconch whorls and the 
cords run continuously without swelling over the tuber-
cles. In his description, Bellardi noted the Italian species 
as having 12-13 axial ribs, within the range given by Pey-
rot (1931, p. 162) for specimens from the Atlantic Lower 
and Middle Miocene Aquitaine Basin of France. Subse-
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quently opinion has been split, the two taxa considered 
distinct species (Bernasconi & Robba, 1984; Scarponi & 
Della Bella, 2003) or conspecific (Bałuk, 2003). More-
over, the Mediterranean Pliocene specimens illustrated 
have been considered conspecific with the Italian Middle 
Miocene Compsodrillia matheroni (Chirli, 1997; Scar-
poni & Della Bella, 2003).
Reviewing material at hand, we note that specimens from 
the Loire Basin, where C. granaria was originally de-
scribed, have 12-17 axial ribs on the last whorl (7 speci-
mens, NHMW coll.; Ferrière-Larçon, Indre-et-Loire). 
The protoconch is not preserved. Specimens from Middle 
Miocene Paratethys have 10-16 ribs on the last whorl (51 
specimens, NHMW coll.; Lapugy, Romania). The proto-
conch has about three whorls, low, pointed dome-shaped, 
with axial riblets on the last half whorl. The same rela-
tively low dome-shaped protoconch can also be seen in 
specimens from Poland (Bałuk, pl. 11, fig. 5). The holo-
type of C. matheroni from the Middle Miocene of Italy 
figured by Bernasconi & Robba (1984, pl. 8, fig. 4) has a 
taller somewhat conical multispiral protoconch. Berna-
sconi & Robba count 14 ribs on the last whorl and noted 
on the scarcity on the species in the Italian assemblages, 
known at the time from the single Middle Miocene holo-
type and two specimens from the Lower Pliocene.
Specimens from the Mediterranean Lower Pliocene of 
north-eastern Spain have 10-11 broad ribs (7 specimens, 
NHMW coll.; El Papiol, Barcelona). The protoconch is 
imperfectly preserved, but taller than that of the Para-
tethyan specimens and similar to that of the holotype of 
D. matheroni and that figured by Scarponi & Della Bella 
(2003, fig. 101). The two Italian specimens available to 
Scarponi & Della Bella have 9-10 ribs. Chirli (1997, p. 38) 
had four specimens at hand and described them as hav-
ing 11 robust ribs. We cannot separate any of these forms 
based on the number of spiral cords.
In summary, the Pliocene specimens have fewer, broader 
ribs than those from the Atlantic Miocene or the Para-
tethys and a taller protoconch. They are unlikely to be 
conspecific. We consider the Pliocene forms to represent 
C. matheroni, with which it shares the taller protoconch 
and stouter ribs, although we have not seen any Pliocene 
specimen with 14 ribs on the last whorl. As to the Atlantic 
and Paratethyan Miocene specimens, we have not seen a 
single specimen from the Loire basin with its protoconch 
intact to better characterise C. granaria. Peyrot (1931) 
described the protoconch of the Aquitaine Basin speci-
mens as having two smooth whorls. It is possible that 
these records represent a species complex. 
In the Italian assemblages Scarponi & Della Bella (2003, 
p. 64) noted that the scant Italian material originated 
from infralittoral deposits. The single specimen from Es-
tepona is also from the shallower water deposits of the 
Velerín conglomerates.

Distribution – Middle Miocene: Proto-Mediterranean, 
Italy (Bellardi, 1877; Bernasconi & Robba, 1984). Lower 
Pliocene: western Mediterranean, NE Spain (Gili & Mar-
tinell, 1993; Vera-Peláez, 2022c); central Mediterranean, 
Italy (Bellardi, 1877; Cavallo & Repetto, 1992; Chirli, 

1997; Scarponi & Della Bella, 2003). Upper Pliocene: 
western Mediterranean, Estepona Basin, Spain (this pa-
per).

Family Turridae H. Adams, & A. Adams, 1853 (1838)
Genus Coronia de Gregorio, 1890

Type species – Pleurotoma acutirostra Conrad, 1835, by 
subsequent designation (Cossmann, 1896), Eocene, Ala-
bama. 

 1890  Coronia de Gregorio, p. 23.

Note – Murex contiguus Brocchi, 1814 and other similar 
European Neogene species have been placed by most re-
cent authors in the genus/subgenus Unedogemmula Mac-
Neil, 1961. Lozouet et al. (2001, p. 67; 2017, p. 73) attri-
buted French Atlantic Late Oligocene and Early Miocene 
members of this group to the genus Coronia de Gregorio, 
1890. Janssen & Wienrich (2007, p. 668), in their discus-
sion of Miocene North Sea Basin member of the group 
compared them against the type species of Unedogem-
mula, Pleurotoma unedo Kiener, 1839 from the present-
day Indo-Pacific, and also noted that attribution to that 
genus was questionable. We provisionally follow Lozouet 
in his use of the genus Coronia pending further review.

Coronia contigua (Brocchi, 1814)
Plate 18, figs 1-3

 *1814  Murex contiguus Brocchi, p. 433, pl. 9, fig. 14.
 1814 Murex turricula Brocchi, p. 435, pl. 9, fig. 20 [non 

Propebela turricula (Montagu, 1803)].
 1853 Pleurotoma turrifera Nyst in Omalius d’Halloy, p. 

588  (nomen nudum).
 1867 Pleurotoma turricula Brocc. – Pereira da Costa, p. 

230, pl. 27, fig. 2.
 1877 Pleurotoma contigua Brocch. – Bellardi, p. 38, pl. 

1, fig. 24.
 1877 Pleurotoma turricula Brocch. – Bellardi, p. 39, 

pl. 1, fig. 25 [non Propebela turricula (Montagu, 
1803)].

 1879 Pleurotoma turricula Brocchi – Fontannes, p. 41, 
pl. 4, fig. 9 [non Propebela turricula (Montagu, 
1803)].

 1896 Pleurotoma turricula Br. – Cossmann, p. 76, pl. 5, 
figs 11, 12.

 1904 Pleurotoma turricula var. sulcata Sacco, p. 42, pl. 
11, fig. 45 (= var. A of Bellardi, 1877).

 1914 Pleurotoma turricula Brocchi non Montagu – Ci-
polla, p. 115 [11], pl. 12 [1], fig. 3 [non Propebela 
turricula (Montagu, 1803)].

 1931 Pleurotoma contigua Brocchi – Peyrot, p. 76, pl. 
8, figs 100, 101.

 1937 Pleurotoma contigua Br. – Montanaro, p. 143 
[113], pl. 6 [11], figs 39-43.

 1954 Turris (Gemmula) turrifera (Nyst, 1853) – Gli-
bert, p. 9, pl. 7, fig. 9.



34    Landau & Harzhauser. Pliocene Gastropoda of Estepona, 17: Borsoniidae (part), Drilliidae, Fusiturridae, Horaiclavidae, Pseudomelatomidae (part), Turridae

 1955 Turris (Turris) (Turris) turricula (Brocchi 1814) – 
Rossi Ronchetti, p. 313, fig. 168 [non Propebela 
turricula (Montagu, 1803)].

 1955 Turris (Turris) (Turris) contigua (Brocchi 1814) – 
Rossi Ronchetti, p. 318, fig. 171.

 1955 Turris (Turris) (Turris) contigua var. brocchii 
Rossi Ronchetti, p. 320, fig. 172.

 1959 Turris (Gemmula) turrifera (Nyst) – Ruggieri & 
Curti, p. 117, pl. 29, figs 165, 166.

 1963 Turris (Turris) contigua agrannulosa Venzo & 
Pelosio, p. 123, pl. 39, fig. 8.

 1967 Turris (Turris) contigua (Brocchi) – Pelosio, p. 
161 [61], pl. 45, figs 22-24, pl. 46, fig. 1.

 1967 Gemmula (Gemmula) turrifera (Nyst, 1853) – 
Palla, p. 999, pl. 75, fig. 9.

 1968 Gemmula (Hemipleurotoma) contigua (Brocchi, 
1814) – Robba, p. 591, pl. 45, fig. 6.

 1973 Gemmula (Gemmula) turrifera (Nyst) 1853 – 
Caprotti & Vescovi, p. 178, pl. 3, fig. 14.

 1974 Gemmula (Unedogemmula) contigua (Brocchi, 
1814) – Malatesta, p. 402, pl. 31, fig. 23.

 1976 Gemmula turrifera (Nyst) – Caprotti, p. 48, pl. 17, 
fig. 14.

 1978 Murex contuguus Brocchi, 1814 – Pinna & Spezia, 
p. 146, pl. 37, fig. 2.

 1978 Murex turricula Brocchi, 1814 – Pinna & Spezia, 
p. 154, pl. 40, fig. 3.

 1978 Turris contigua var. brocchii Rossi Rochetti, 1955 
– Pinna & Spezia, p. 166, pl. 37, fig. 2.

 1982 Turris (Turris) continua [sic] (Brocchi, 1814) – 
Martinell, p. 99, pl. 1, figs 5, 6.

 1984 Gemmula (Hemipleurotoma) contigua (Brocchi) – 
Ruggieri & Davoli, p. 68, pl. 4, figs 7, 8, 12.

 1984 Gemmula (Unedogemmula) contigua (Brocchi, 
1814) – Bernasconi & Robba, p. 292, pl. 5, figs 3, 
4.

 1986 Turris (T.) contigua (Brocchi) – Martinell & Do-
menèch, p. 119, pl. 1, fig. 5.

 1990 Gemmula (Hemipleurotoma) contigua (Brocchi, 
1814) – Davoli, p. 89, pl. 8, figs 15-19.

 1993 Turris (Turris) contigua (Brocchi, 1814) – 
González Delgado, p. 32, pl. 2, figs 15, 16.

 1992 Gemmula (Unedogemmula) contigua (Brocchi, 
1814) – Cavallo & Repetto, p. 130, fig. 342.

 1996 Gemmula (Gemmula) contigua (Brocchi, 1814) – 
Vera-Peláez, p. 182, text-figs 4b, 5b, 6, pl. 7, figs 
1-10.

 1997 Turris contigua (Brocchi, 1814) – Chirli, p. 24, pl. 
7, figs 1-4.

 2001 Gemmula (Unedogemmula) cf. contigua (Brocchi, 
1814) – Silva, p. 524, text-fig. 3.182, pl. 23, fig. 
11.

 2002 Gemmula (Gemmula) contigua (Brocchi, 1814) – 
Vera-Peláez, p. 183, pl. 1, figs M, Ñ, O, pl. 9, figs 
I, J.

 2003 Gemmula (Unedogemmula) contigua (Brocchi, 
1814) – Scarponi & Della Bella, p. 74, figs 113a-
114b, 118. 

 2008 Gemmula (Unedogemmula) contigua (Brocchi, 
1814) – Chirli & Richard, p. 61, pl. 12, fig. 2.

 2009 Gemmula (Unedogemmula) contigua (Brocchi, 
1814) – Guioli, et al., p. 12, pl. 1, fig. f.

 2010  Unedogemmula contigua (Brocchi, 1814) – Sosso 
& Dell’Angelo, p. 45, unnumbered fig. p. 61 mid-
dle row right.

 2011 Gemmula contigua (Brocchi, 1814) – Chirli & 
Linse, p. 167, pl. 57, fig.2.

 2011 Gemmula (Unedogemmula) contigua (Brocchi, 
1814) – Landau et al., p. 35, pl. 18, figs 10, 11.

 2014 Unedogemmula contigua (Brocchi, 1814) – Bru-
netti, p. 68, top figures.

 2018 Unedogemmula contigua (Brocchi, 1814) – Bru-
netti & Cresti, p. 90, fig. 357.

 2022a Unedogemmula contigua (Brocchi, 1814) – Vera-
Peláez, p. 129, pl. 1, figs 7-11, 16.

 non 1872 Pleurotoma turricula Broc. – Von Koenen, p. 221 [= 
Unedogemmula boreoturricula (Kautsky, 1925)].

 non 1848 Pleurotoma turricula Broc. – Wood, p. 53, pl. 4, 
fig. 1 [= Unedogemmula antwerpiensis (Vincent, 
1890)].

 non 1882 Pleurotoma turricula Broc. – Nyst, p. 42 [= Une-
dogemmula antwerpiensis (Vincent, 1890)].

 non 1854 Pleurotoma turricula Brocc. – Hörnes, p. 350, pl. 
38, fig. 11 [= Unedogemmula annae (Hoernes & 
Auinger, 1891)].

 non 1915 Pleurotoma turricula (Brocchi) – Harmer, p. 203, 
pl. 26, figs 1, 2 [= Unedogemmula antwerpiensis 
(Vincent, 1890)].

 non 1946 Turris (Gemmula) turricula (Brocchi, 1814) – 
Beets, p. 97 [= Unedogemmula antwerpiensis 
(Vincent, 1890)].

Material and dimensions – Maximum height 34.7 mm, 
width 11.2 mm. VC: NHMW 2020/0171/0344-0345 (2), 
NHMW 2020/0171/0346 (7). CO: NHMW 2020/0171/ 
0347 (1), NHMW 2020/0171/0348 (2).

Description – Shell medium-sized, of medium thickness, 
fusiform, with regularly conical spire. Protoconch mul-
tispiral, tall, conical, of four convex whorls, with small 
nucleus, smooth except for last half whorls with comma-
shaped axial riblets (dp = 785 µm, hp = 1070 µm, dp/hp 
= 0.73). Junction with teleoconch sharply delimited by si-
nusigera. Teleoconch of up to eight straight-sided whorls, 
separated by narrowly impressed, linear suture. Early 
whorls with two spirals cords, adapical placed just below 
suture, abapical placed between mid-whorl and abapi-
cal suture forming low placed shoulder, ramp between 
subsutural collar and shoulder weakly concave. Deeply 
comma-shaped axials, subobsolete, except at cords where 
they form small tubercles, slightly stronger at shoulder. 
Abapically two fine cords develop on subsutural ramp, 
one further cord below shoulder. Entire surface covered 
in fine, deeply comma-shaped axial growth lines, most 
evident over subsutural ramp. Last whorl about 64% of to-
tal height, with weakly concave subsutural ramp, weakly 
shouldered at smooth to finely tuberculose shoulder cord, 
convex below, strongly constricted at base; five further 
primary cords below shoulder with several even finer 
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threads intercalated, siphonal fasciole with fine cords. 
Aperture about 49% of total height, elongate ovate, outer 
lip thin, not thickened by varix, sharp edged, smooth 
within; anal sinus broad, V-shaped, with apex at shoul-
der cord; siphonal canal very long, straight, not notched. 
Columella straight, smooth. Columellar and parietal cal-
lus, weakly thickened, sharply delimited, forming nar-
row, indented callus rim. Colour pattern almost always 
preserved of narrow, horizontal orange bands over cords.

Discussion – Coronia contigua (Brocchi, 1814) is quite 
variable in sculpture, the cords finely tuberculose (Pl. 18, 
fig. 1) to smooth (Pl. 18, fig. 3); these forms were named 
Murex turricula Brocchi, 1814, and M. contiguus Broc-
chi, 1814 respectively.
In Italian deposits this species shows a wide bathymet-
ric distribution, from infralittoral to bathyal (Scarponi & 
Della Bella, 2003, p. 75). Similarly, in Estepona, where 
the species is uncommon, it is found on both shallow and 
deeper-water deposits. This species is replaced in the 
Pliocene North Sea Basin by C. antwerpiensis (Vincent, 
1890) that differs primarily in its relatively taller spire, 
shorter last whorl and shorter siphonal canal.

Distribution – Upper Miocene: Atlantic, Aquitaine Ba-
sin, France (Peyrot, 1931), Cacela Basin, Portugal (Pe-
riera da Costa, 1867); Proto-Mediterranean, Italy (Bel-
lardi, 1877; Montanaro, 1937; Venzo & Pelosio, 1963; 
Robba, 1968; Bernasconi & Robba, 1984; Ruggieri & 
Davoli, 1984; Davoli, 1990). Lower Pliocene: Atlantic, 
Guadalquivir Basin, S. Spain (González Delgado, 1993; 
Landau et al., 2011); western Mediterranean, NE Spain 
(Martinell, 1982; Gili & Martinell, 1993), France (Fon-
tannes, 1879; Cossmann, 1896; Martinell & Domenèch, 
1986); central Mediterranean, Italy (Pelosio, 1967; Ber-
nasconi & Robba, 1984; Cavallo & Repetto, 1992; Chirli, 
1997; Scarponi & Della Bella, 2003; Guioli, et al., 2009; 
Sosso & Dell’Angelo, 2010; Brunetti, 2014; Brunetti & 
Cresti, 2018). Upper Pliocene: Atlantic, Mondego Basin, 
Portugal (Silva, 2001); western Mediterranean, Estepona 
Basin, Spain (Vera-Peláez, 1996, 2002, 2022a), France 
(Chirli & Richard, 2008); central Mediterranean, Italy 

(Sacco, 1904; Cipolla, 1914; Glibert, 1954; Ruggieri & 
Curti, 1959; Caprotti & Vescovi, 1973; Malatesta, 1974; 
Caprotti, 1976; Scarponi & Della Bella, 2003). Lower 
Pleistocene: eastern Mediterranean, Rhodes Island (Chir-
li & Linse, 2011).

Genus Gemmula Weinkauff, 1875

Type species – Pleurotoma gemmata Hinds, 1843, by 
subsequent designation (Cossmann, 1896), present-day, 
Panamic Pacific. 

 1875  Gemmula Weinkauff, p. 287.
 1931 Eugemmula Iredale, p. 226, 233. Type species (by 

monotypy): Eugemmula hawleyi Iredale, 1931, 
present-day, Queensland, Australia.

Gemmula monile (Brocchi, 1814)
Plate 19, fig. 1

 *1814 Murex monile Brocchi, p. 432, pl. 8, fig. 15.
 1847 Pleurotoma monilis Brocchi – Bellardi, p. 49, pl. 

2, fig. 2.
 1877 Pleurotoma monile Brocch. – Bellardi, p. 25, pl. 1, 

fig. 15.
 1877 Pleurotoma monile Brocch. var. B – Bellardi, p. 

26, pl. 1, fig. 16.
 1904  Pleurotoma monile var. granocostata Sacco, p. 41, 

pl. 11, figs 34, 35.
 1904  Pleurotoma monile var. denticulomarginata Sac-

co, p. 41 (= var. B of Bellardi, 1877).
 1937 Pleurotoma monilis var. granocostata Sacco – 

Montanaro, p. 145, pl. 6, fig. 44.
 1955 Turris (Turris) (Turris) monile (Brocchi 1814) – 

Rossi Ronchetti, p. 322, fig. 173.
 1967 Gemmula (Gemmula) rotata monile (Brocchi, 

1814) – Robba, p. 663, pl. 55, figs 4-10, pl. 56, 
figs 1-8.

 1978 Murex monile Brocchi, 1814 – Pinna & Spezia, p. 
151, pl. 38, fig. 5.

Plate 18. Coronia contigua (Brocchi, 1814); 1. NHMW 2020/0171/0344, height 24.7 mm, width 8.4 mm (digital image); 2. NHMW 
2020/0171/0345, detail of protoconch (SEM image). Velerín carretera. 3. NHMW 2020/0171/0347, height 32.4 mm, width 9.7 mm 
(digital image). Velerín conglomerates, Velerín, Estepona, Lower Piacenzian, Upper Pliocene.
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 1984 Murex monile Brocchi, 1814 – Bernasconi & Rob-
ba, p. 289, pl. 4, fig. 6.

 1996 Gemmula (Gemmula) monile (Brocchi, 1814) – 
Vera-Peláez, p. 177, pl. 6, figs 1-6.

 2002 Gemmula (Gemmula) monile (Brocchi, 1814) – 
Vera-Peláez, p. 182, pl. 1, fig. L.

 2002 Gemmula (Gemmula) granocostata (Sacco, 1904) 
– Vera-Peláez, p. 183, pl. 1, fig. N.

 2003 Gemmula monile (Brocchi, 1814) – Scarponi & 
Della Bella, p. 73, figs 108, 109, 116.

 2010  Gemmula monile (Brocchi, 1814) – Sosso & 
Dell’Angelo, p. 45, unnumbered fig. p. 61 bottom 
row left.

 2022a Gemmula monile (Brocchi, 1814) – Vera-Peláez, 
p. 127, pl. 1, figs 1-2.

 2022a Gemmula granulatocostata (Sacco, 1904) – Vera-
Peláez, p. 128, pl. 1, figs 3-6.

 non 1854 Pleurotoma monilis Brocch. – Hörnes, p. 353, pl. 
38, figs 14-16 [= Gemmula badensis (Hoernes, 
1875)].

Material and dimensions – Height 25.5 mm, width 10.5 
mm (incomplete). CO: NHMW 2020/0171/0367 (1).

Description – Shell medium sized, moderately slender 
fusiform, with tall, conical spire (apex and early whorls 
missing). Five teleoconch whorls preserved. Earli-
est whorl with finely beaded subsutural cord and more 
strongly beaded medial cord forming elevated carina, 
whorl smooth and concave between cords. On third pre-
served whorl single finer spiral cord appears just above 
abapical suture; on penultimate whorl one fine cord ap-
pears mid subsutural ramp, second above abapical su-
ture; secondary spirals initially smooth, becoming finely 
beaded abapically. Last whorl with beaded subsutural 
cord, subsutural ramp moderately wide, concave, bear-
ing single secondary cord, shoulder cord with 21 coarser 
beads, three well-developed, finely beaded cords below; 
base moderately constricted, siphonal canal relatively 
long and broad.

Plate 19. Gemmula monile (Brocchi, 1814); 1. NHMW 2020/ 
0171/0367, height 25.5 mm, width 10.5 mm, (digital image). 
Velerín conglomerates, Velerín, Estepona, Lower Piacenz-
ian, Upper Pliocene.

Discussion – Although historically placed in synonymy 
or as a subspecies of Gemmula rotata (Brocchi, 1814) 
(e.g., Robba, 1967), it is are now considered separate a 
full species level (Bernasconi & Robba, 1984; Scarponi 
& Della Bella, 2003). Gemmula monile (Brocchi, 1814) 
differs from G. rotata in having a slenderer profile, with 
a comparatively higher spire, the carina is placed mid-
whorl rather than closer to the abapical suture as in G. 
rotata, on the last whorl there are at least three well-de-
veloped spiral cords stronger than those on the fasciole, 
and the siphonal canal is shorter and broader. The apical 
whorls are missing in the material at hand from Estepona, 
but according to Bernasconi & Robba (1984, p. 289) the 
protoconch of G. monile is smaller than that of G. rotata 
and has stronger axial and spiral sculpture. Pleurotoma 
monile var. granocostata Sacco, 1904 was considered 
to fit within the range of variability for the species by 
Scarponi & Della Bella (2003, p. 73), a position followed 
herein. In Italy this species is found in lower circalitto-
ral and upper bathyal deposits (Scarponi & Della Bella, 
2003, p. 74). Our single specimen from Estepona and the 
specimen figured by Vera-Peláez are both from the shal-
lower water deposits of Velerín conglomerates.

Distribution – Upper Miocene: Proto-Mediterranean, Italy 
(Bellardi, 1847; Montanaro, 1937; Bernasconi & Robba, 
1984). Lower Pliocene: central Mediterranean (Bellardi, 
1877; Sacco, 1904; Sosso & Dell’Angelo, 2010). Upper 
Pliocene: western Mediterranean, Estepona Basin, Spain 
(Vera-Peláez, 2002, 2022a).

Gemmula rotata (Brocchi, 1814)
Plate 20, figs 1-2

 *1814  Murex rotatus Brocchi, p. 434, pl. 9, fig. 11.
 1854 Pleurotoma rotata Brocc. – Hörnes, p. 354, pl. 38, 

fig. 18.
 1877 Pleurotoma rotata Brocch. Vars A, B, D – Bellardi 

(partim), p. 13, pl. 1, fig. 2-5.
 1879 Pleurotoma rotata Brocchi – Fontannes, p. 40, pl. 

4, fig. 5.
 1896 Pleurotoma rotata Br. – Cossmann, p. 77, pl. 5, 

figs 14-16.
 1904 Pleurotoma rotata var. taurosuturata Sacco, p. 40 

(= var. A of Bellardi, 1877)
 1904 Pleurotoma rotata var. parvula Sacco, p. 40 (= 

var. B of Bellardi, 1877)
 1904 Pleurotoma rotata var. dertobtusata Sacco, p. 40 

(= var. D of Bellardi, 1877)
 1914 Pleurotoma rotata Brocchi – Cipolla, p. 114 [10], 

pl. 12 [1], fig. 1.
 1937 Pleurotoma rotata Br. – Montanaro, p. 141 [111], 

pl. 6 [9], fig. 34.
 1937 Pleurotoma rotata var. parvula Sacco – Montana-

ro, p. 142 [112], pl. 6 [9], fig. 35.
 1937 Pleurotoma rotata var. dertobtusata Sacco – Mon-

tanaro, p. 142 [112], pl. 6 [9], fig. 36.
 1955 Turris (Turris) (Turris) rotata (Brocchi 1814) – 

Rossi Ronchetti, p. 315, fig. 169.
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 1959 Turris (s.s.) rotata (Brocchi) – Ruggieri & Curti, 
p. 115, pl. 26, fig. 150 only [not fig. 151 = G. der-
tocarinulata (Sacco, 1904)]).

 1963 Turris (Turris) rotata (Brocchi) – Venzo & Pelo-
sio, p. 122, pl. 39, figs 6, 7.

 1967 Turris (Turris) rotata (Brocchi) – Pelosio, p. 160 
[60], pl. 45, figs 17-21.

 1967 Gemmula (Gemmula) rotata (Brocchi, 1814) – 
Palla, p. 998, pl. 75, fig. 6.

 1973 Gemmula (Gemmula) rotata (Brocchi) 1814 – Ca-
protti & Vescovi, p. 179, pl. 3, fig. 13.

 1974 Gemmula (Gemmula) rotata (Brocchi, 1814) – 
Malatesta, p. 400, pl. 31, fig. 13.

 1976 Gemmula rotata (Brocchi) – Caprotti, p. 48, pl. 
17, fig. 13.

 1978  Murex rotatus Brocchi, 1814 – Pinna & Spezia, p. 
152, pl. 42, fig. 2.

 1984 Gemmula (Gemmula) rotata (Brocchi, 1814) – 
Bernasconi & Robba, p. 287, pl. 4, figs 4, 5.

 1986  Gemmula (G.) rotata (Brocchi) – Martinell & 
Domènech, p. 119, pl. 1, fig. 13. 

 1992 Gemmula (Gemmula) rotata (Brocchi, 1814) – 
Cavallo & Repetto, p. 130, fig. 341.

 1996 Gemmula (Gemmula) rotata (Brocchi, 1814) – 
Vera-Peláez, p. 171, text-fig. 5a, pl. 5, figs 1-9.

 1997 Gemmula rotata (Brocchi, 1814) – Chirli, p. 25, 
pl. 7, figs 5-7.

 1998 Turris (Turris) rotata Brocchi [sic] – Schultz, p. 
76, pl. 31, fig. 1.

 2002 Gemmula (Gemmula) rotata (Brocchi, 1814) – 
Vera-Peláez, p. 182, pl. 1, figs J, K, pl. 9, figs G, H.

 2003 Gemmula rotata (Brocchi, 1814) – Scarponi & 
Della Bella, p. 73, figs 110-112, 116.

 2008 Gemmula rotata (Brocchi, 1814) – Chirli & Ri-
chard, p. 60, pl. 12, fig. 1.

 2009  Gemmula rotata (Brocchi, 1814) – Zunino & Pa-
via, p. 359, pl. 2, fig. 6. 

 2010  Gemmula rotata (Brocchi, 1814) – Sosso & Dell’-
Angelo, p. 45, unnumbered fig. p. 61 bottom row 
middle.

 2018 Gemmula rotata (Brocchi, 1814) – Brunetti & 
Cresti, p. 90, fig. 358.

 2022a Gemmula rotata (Brocchi, 1814) – Vera-Peláez, p. 
127, pl. 1, figs 12-15.

 non 1872 Pleurotoma rotata Broc. – Von Koenen, p. 217, 
pl. 2, fig. 9 [= Gemmula zimmermanni (Philippi, 
1836)].

 non 1877 Pleurotoma rotata Brocc. var. C – Bellardi (par-
tim), p. 15 [= Gemmula dertocarinulata (Sacco, 
1904)].

Material and dimensions – Height 39.5 mm, width 13.2 
mm. CO: NHMW 2020/0171/0361 (13). VC: NHMW 
2020/0171/0362-0363 (2), NHMW 2020/0171/0363 (15). 

Description – Shell of medium size and thickness, pa-
godiform profile with tall, gradate spire. Protoconch mul-
tispiral, tall, conical, about five whorls with axial riblets 
on at least last three whorls (dp = 1130 µm, hp = 1550 µm, 
dp/hp = 0.72). Teleoconch of up to ten whorls, separated 
by superficial, linear suture. Spire whorls with narrow, 
elevated subsutural collar weakening abapically, deeply 
concave subsutural ramp delimited by shoulder carina 
placed at about one-third whorl height, bearing row of 
pointed tubercles, 14-17 on second whorl, 22-24 on pen-
ultimate whorl, whorl concave below to suture. Surface 
bearing fine, elevated spiral cords; one over subsutural 
collar, 5-6 over ramp, three over shoulder carina, one 
below. Last whorl about 62% of total height, with subsu-
tural collar weak or subobsolete, ramp, strongly concave, 
shoulder carina broad bearing sharp tubercles, three 
sharp, narrow, elevated cords below shoulder, abapical 
delimiting base, further narrow, lower cords on base and 
siphonal fasciole, with single secondary intercalated. 
Aperture about 50% total height, small, ovate; outer lip 
simple; anal sinus deeply, symmetrically U-shaped, with 
apex on shoulder carina; siphonal fasciole long, straight, 
narrow, unnotched. Columella straight. Columellar cal-
lus weakly thickened, forming indented callus rim.

Discussion – As noted by many authors (Scarponi & Della 
Bella, 2003, p. 74, inter alia) the spire angle and number 
of more or less sharp tubercles is variable in this species. 

Plate 20. Gemmula rotata (Brocchi, 1814); 1. NHMW 2020/0171/0362, height 36.3 mm, width 11.6 mm, 1d, detail of protoconch; 2. 
NHMW 2020/0171/0363, height 29.6 mm, width 10.9 mm (digital images). Velerín carretera, Velerín, Estepona, Lower Piacen-
zian, Upper Pliocene.
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Nevertheless, the synonymy with G.  monile (Brocchi, 
1814) suggested by several authors (Robba, 1967; Pelosio, 
1967; Pavia, 1976) is not accepted, as G. monile can be 
reliably separated in having a narrower apical angle, the 
shoulder carina is placed higher, mid-whorl as opposed 
to in the lower third, the siphonal canal is shorter, the 
shoulder sculpture is weaker, with the shoulder nodules 
rounded and bifid rather than sharp, and the last whorl 
is shorter, with the three spiral cords placed mid-whorl 
below the shoulder more evident than in G. rotata. Gem-
mula dertocarinulata (Sacco, 1904) from the Upper Mio-
cene and Pliocene central Mediterranean differs from G. 
rotata in having a scalate, but not pagodiform profile, the 
subsutural collar is more strongly developed and tubercu-
lar, and the tubercles on the shoulder carina are lower and 
deeply cut by spiral grooves making them bifid or trifid, 
resulting in a square rather than sharp shoulder carina.
Some of the specimens have a spoon-shaped expansion at 
the lower third of the outer lip (Pl. 19, fig. 2), sometimes 
known as a ‘tertiary notch’. This is a feature of sexual 
dimorphism, being found in a well-developed form only 
in mature females of certain shell height. It is suggested 
that this notch is connected with reproduction (Kantor & 
Sysoev, 1991).
In Estepona G. rotata is found in both the shallow and 
deep-water assemblages, which agrees with the circalit-
toral, and upper bathyal ecological distribution given by 
Scarponi & Della Bella (2003, p. 74).

Distribution – Middle Miocene: Paratethys, Austria (Hör-
nes, 1854; Schultz, 1998); Proto-Mediterranean, Italy (Bel-
lardi, 1877; Bernasconi & Robba, 1984; Zunino & Pavia, 
2009). Upper Miocene: Proto-Mediterranean, Italy (Bel-
lardi, 1877; Montanaro, 1937; Venzo & Pelosio, 1963; Rob-
ba, 1968; Bernasconi & Robba, 1984). Lower Pliocene: 
western Mediterranean, NE Spain (Gili & Martinell, 
1993), France (Fontannes, 1879; Cossmann, 1896; Mar-
tinell & Domènech, 1986); central Mediterranean, Italy 
(Bellardi, 1877; Pelosio, 1967; Bernasconi & Robba, 1984; 
Cavallo & Repetto, 1992; Chirli, 1997; Scarponi & Della 
Bella, 2003; Sosso & Dell’Angelo, 2010; Brunetti & Cresti, 
2018). Upper Pliocene: western Mediterranean, Estepona 
Basin, Spain (Vera-Peláez, 1996, 2002, 2022a), France 
(Chirli & Richard, 2008); central Mediterranean, Italy 
(Cipolla, 1914; Ruggieri & Curti, 1959; Caprotti & Ves-
covi, 1973; Malatesta, 1974; Caprotti, 1976; Bernasconi & 
Robba, 1984; Scarponi & Della Bella, 2003). Lower Pleis-
tocene: central Mediterranean, Italy (Scarponi & Della 
Bella, 2003).

Discussion

In this paper twenty-one species are reviewed (Fig. 1). 
The Borsoniidae and Pseudomelatomidae were revised 
by Landau & Harzhauser (2022b). One species is added 
herein to the Borsoniidae that was omitted in that work, 
and six to the Pseudomelatomidae. Within the Pseudome-
latomidae, Kantoria nov. gen. is described for a small 
group of well-known Mediterranean Pliocene species 

including Pleurotoma lamarckii Michelotti, 1847 and P. 
coquandi Bellardi, 1847 that have been ascribed to a vari-
ety of genera in the past, with authors always expressing 
some hesitation. One new species is described from the 
Estepona assemblages: K. castoris nov. sp. Six species 
are included in the Drilliidae, two in the Fusiturridae, 
two in the Horaiclavidae, and three to the Turridae.
A full synthesis of the Estepona assemblages will be pre-
pared at the end of the series.
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