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Abstract. The present paper is the third in the series and con-
cludes the revision of the Pliocene naticids of northern and central
Italy. It expands to 31 the total number of species and subspecies of
this family recovered so far from the Pliocene deposits of the inves-
tigated area. Of the thirteen taxa covered in this study, eight (bono-
niensis, exturbinoides, grossularia, guillemini, helicina helicina, magen-
est, notabilis and pulchella) belong to the genus Euspira Agassiz in J.
Sowerby, 1837, one (olla) belongs to the genus Neverita Risso, 1826,
two others (fasciolata and intricata) are members of Payraudeautia
Bucquoy, Dautzenberg & Dollfus, 1883, and the last two (perregulare
and striatum) belong to the genus Sinum Roéding, 1798. All thirteen
taxa considered in this paper are described and commented on in the
systematic account. Since species herein recorded under Euspira were
often assigned to Polinices Montfort, 1810 by earlier workers, both
genera are discussed and their characters are defined on the basis of
their respective type species. A significant output is that the tropical
genus Polinices, well represented in Late Oligocene and Miocene na-
ticid assemblages of Europe, disappeared from that area and there are
no reliable records of it subsequent to the Tortonian. Also the rela-
tions between Polinices and Neverita are discussed and their respec-
tive distinguishing characters are pointed out.

This study demonstrates that the taxonomic relevance of a par-
ticular character may change greatly depending on the subfamily con-
sidered, and cannot be extended to Naticidae as a whole. Naticine
species are confidently identifiable primarily by characters of their
opercula. These latter can be combined with protoconch characters
and color patterns, umbilical callus and umbilical characters in descend-
ing order of importance. Poliniceine and sinine species are readily and
univocally distinguished by a combination of protoconch and umbilical
characters, the larval shell being the most important element. In the
case of Neverita, Payraudeauntia and Sinum species, the teleoconch
shape, the aperture and the umbilical callus also may have diagnostic
value. The teleoconch shape appears to have been overrated by most
workers.

1 Via S. Pertini 29, 44046 San Martino, Ferrara, Italy.

Riassunto. 1l presente lavoro ¢ il terzo di una serie e completa la
revisione dei naticidi pliocenici dell’Ttalia settentrionale e centrale. Esso
amplia a 31 il numero totale di specie e sottospecie appartenenti a questa
famiglia, rinvenute finora nei depositi pliocenici dell’area investigata.
Dei tredici taxa considerati in questa ricerca, otto (bononiensis, exturbi-
noides, grossularia, guillemini, helicina helicina, magenesi, notabilis e
pulchella) hanno caratteri che coincidono perfettamente con quelli del
genere Euspira Agassiz in J. Sowerby, 1837, uno (olla) appartiene al
genere Neverita Risso, 1826, altri due (fasciolata and intricata) sono
membri di Payrandeautia Bucquoy, Dautzenberg & Dollfus, 1883 e i
due ultimi (perregulare and striatum) corrispondono alla descrizione del
genere Sinum Roding, 1798. Tutti i tredici taxa considerati in questo
lavoro vengono descritti e commentati nella enumerazione sistematica.
Dal momento che le specie qui incluse in Exspira erano state attribuite al
genere Polinices Montfort, 1810 da vari autori precedenti, & emersa la
necessitd di discutere entrambi i generi, definendone quindi i caratteri
sulla base delle rispettive specie tipo. Si & anche rilevato che il genere
tropicale Polinices, presente con numerose specie nelle associazioni di
naticidi dell’Oligocene superiore e Miocene europei, risulta scomparso
da quell’area verso la fine del Miocene dal momento che non vi sono
suoi ritrovamenti sicuri successivamente al Tortoniano. Inoltre, vengo-
no discussi i rapporti tra Polinices e Neverita, mettendo in rilievo le
differenze tra 1 due generi, consistenti principalmente nella differente
transizione tra callo ombelicale e callo parietale. Questo studio dimostra
che il valore tassonomico di un determinato carattere puo variare anche
molto a seconda della sottofamiglia presa in esame e che nessuna gene-
ralizzazione pud essere fatta a livello della totalitd dei Naticidae. La
ricerca su questo gruppo sistematico mostra che le specie appartenenti
al Naticinae sono identificabili con sicurezza sulla base dei rispettivi
opercoli. All’opercolo possono essere associati 1 caratteri della proto-
conca e la colorazione, il callo ombelicale e gli aspetti ombelicali in
ordine discendente di importanza. Le specie riferibili a Polinicinae e
Sininae sono univocamente distinguibili tramite la combinazione di ca-
ratteri della protoconca e caratteri dell’ombelico, essendo il primo ele-
mento quello con maggior valore diagnostico e certamente pil signifi-
cativo che non nel caso dei Naticinae. Limitatamente alle specie di Ne-
verita, Payrandeantia e Sinum, anche la forma della conchiglia, I’aper-
tura e il callo ombelicale possono assumere valore diagnostico. Da
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questa indagine emerge che 'importanza della forma della conchiglia &
stata sovrastimata dalla maggior parte degli autori precedenti.

Introduction

The present paper is the third and final one in a
series (see Pedriali & Robba 2005, 2008a) that attempts
to revise the Pliocene naticids of northern and central
Italy. It examines thirteen previously proposed taxa,
two of which are ranked at a different taxonomic level,
and further expands the number of Pliocene naticid taxa
(eighteen were treated by Pedriali & Robba 2005,
2008a) to 31 in total. Four species having a Pleistocene
to Recent range in the Mediterranean Basin, i.e. Cochlea
catena da Costa, 1778, Natica fusca Blainville, 1825 (re-
garded below as a subspecies of Nerita helicina Brocchi,
1814), Natica macilenta Philippi, 1844 and Neverita jo-
sephinia Risso, 1826, were considered for comparison;
the examined material is listed in Appendix 1.

This study is based on about 11,000 specimens.
Of these, over 3,500 were personally recovered from
38 Pliocene localities, mostly in northern and central
Italy (Fig. 1). Additional material relevant to the re-
search, from the Miocene of Italy, France and The
Netherlands, the Pliocene of Sicily and Spain, and the
Pleistocene of Emilia, Calabria and Sicily, along with
modern Mediterranean and eastern Atlantic shells, was
incorporated. Pertinent naticids in the vast Bellardi-Sac-
co collection (Museo di Geologia e Paleontologia
dell’Universita di Torino) and in other public and pri-
vate collections were also examined. Brief information
on the collecting localities and on some Miocene and
Pleistocene sites is appended (Appendix 2). The preser-
vation of most of the studied shells is fair, and some are
excellent, and the large size of the collection has allowed
us to obtain several specimens with well preserved api-
cal whorls and/or still retaining the color. Conse-
quently, the shell characters of each species could be
observed and analyzed in terms of range of variation
and diagnostic value.

Most of the thirteen taxa covered in this paper
were named during the 19" century. The first species
to be proposed was Nerita intricata, described by Do-
novan (1803) on the basis of Recent shells from Great
Britain. N. intricata was selected by Bucquoy, Dautzen-
berg & Dollfus (1883) as type species of their new genus
Payraudeantia. Other species introduced during the
first half of the century were Nerita helicina Brocchi,
1814, Natica olla de Serres, 1829 and Sigaretus striatus
de Serres, 1829, based on Neogene specimens, whereas
Natica pulchella Risso, 1826 and Natica guilleminii (sic)
Payraudeau, 1826 were described from modern envir-
onments. Subsequent to their creation, a few specimens
of the latter two species have been cited from the fossil
record. In the last quarter of the 19 century Foresti

(1884) described Natica bononiensis from Pliocene de-
posits of Emilia and one year later Jeffreys (1885) pro-
posed Natica notabilis, recovered in the Atlantic by the
Porcupine Expedition; N. notabilis is quoted for the
first time as a fossil herein. Shortly after, Sacco (1890)
introduced Natica hemiclausa var. exturbinoides, Natica
intricata var. fasciolata and, one year later (1891), Siga-
retus striatus var. perregularis. Later, these three varieties
of Sacco have been totally neglected. We resurrect them
as genuine species (see discussion in the systematic ac-
count). The last species, proposed during the second
half of the 20™ century, are Polynices (sic) grossularia
Marche-Marchad, 1957 and Euspira magenesi Pedriali
& Robba, 2001, the former based on Recent shells from
off Senegal, the latter on Pliocene specimens from Emi-
lia.

Of the thirteen taxa considered herein, eight (bo-
noniensis Foresti, 1884, exturbinoides Sacco, 1890, gros-
sularia Marche-Marchad, 1957, guillemini Payraudeau,
1826, helicina Brocchi, 1814, magenesi Pedriali & Rob-
ba, 2001, notabilis Jeffreys, 1885 and pulchella Risso,
1826) are assigned to the genus Euspira Agassiz in J.
Sowerby, 1837, another (olla de Serres, 1829) belongs
to Neverita Risso, 1826, two (fasciolata Sacco, 1890
and intricata Donovan, 1803) belong to the genus Payra-
udeantia Bucquoy, Dautzenberg & Dollfus (1883) and
two (perregulare Sacco, 1891 and striatum de Serres,
1829) have the characters of the genus Sinum Réding,
1798. As regards the Pleistocene and Recent species
considered for comparison, Cochlea catena da Costa,
1778, Natica fusca Blainville, 1825 and Natica macilenta
Philippi, 1844 are included in Euspira, whereas Neverita
josephinia Risso, 1826 is the type species of Neverita.

Morphology and character analysis

For a review of naticid characters, along with in-
formation on the significance accorded to them by dif-
ferent workers, reference should be made to Pedriali &
Robba (2005). The terms indicating the parts of the
naticid shell as well as standard measurements used here
are those adopted by Pedriali & Robba (2005) and
shown in their text-fig. 2.

Protoconch

The plots of Figs. 2-5 show the average values of
the protoconch characters of the thirteen taxa covered
in this paper and of other four (Euspira catena, Euspira
helicina fusca, Euspira macilenta and Neverita josephi-
nia) included for comparison. The larval shell of taxa
considered here is small to medium-sized, whereas the
diameter of the first half-whorl ranges from very small
to small (Fig. 2). Five species (Euspira guillemini, Payr-
andeautia intricata, Neverita josephinia, Euspira maci-
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Fig. 1 - Sketch map of naticid localities; locality numbers are those in Appendix 2.
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lenta and Euspira magenesi) have paucispiral larval
shells reflecting non-planktotrophic larval development;
all other taxa possess a multispiral protoconch of 2 to 3
whorls and their larval development is inferred to be
planktotrophic (Fig. 3). As already noted for the Nati-
cinae (see Pedriali & Robba 2005, 2008a), the size of the
tip changes inversely with relation to the number of
protoconch whorls (Fig. 4) and there is a direct correla-
tion between the PD/DHW ratio and the protoconch
whorls (Fig. 5).

In discussing the Naticinae, Pedriali & Robba
(2005, 2008a) found that the protoconch shows little
variation within a species, since the range of whorl
numbers varies by no more than 0.25 whorls and the

shaded cross: S. striatum.

diameter varies by less than 20%. The measurements
effected for the poliniceine and sinine taxa dealt with
in the present paper fit in with our earlier records; only
one protoconch could be measured in the case of Sinum
striatum, but that species also likely conforms to the
cited rule.

Pedriali & Robba (2005), investigating the diag-
nostic significance of the larval shell of naticids, con-
cluded that a difference of at least 20-25% in diameter
(protoconch and/or initial half-whorl) as well as a half
whorl difference in the number of whorls are sufficient
to separate species.

The matrices in Tabs. 1-3 consider the same taxa
of Figs. 2-5. From these matrices, it appears that the
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difference in the number of protoconch whorls (Tab. 1)
is diagnostic (significant values in bold type) for several
species pairs as are the percent difference in protoconch
diameter (Tab. 2) and the percent difference in diameter
of the first half whorl (Tab. 3). The average values of
these characters of the larval shell are diagnostic for
most of the Euspira taxa considered here. Exceptions
are E. bononiensis whose average values for protoconch
whorls, protoconch diameter and diameter of the first
half-whorl are the same as those of E. catena and E.
magenesi; the same happens with the pairs E. helicina
helicina-E. helicina fusca (see discussion in the systema-

Fig. 5

tic account) and E. notabilis-E. pulchella. For species
pairs of Neverita, Payraudeunatia and Sinum, the exam-
ined characters of the larval shell distinguish species
adequately.

The protoconch of several poliniceine and sinine
species bears spiral microsculpture, which may consist
of threads or rows of granules restricted to the apical
whorl (Euspira, Sinum), or of threads present on sub-
sequent whorls, throughout or only over the last whorl
(Sinum). The microsculpture (Tab. 4) may constitute an
additional distinctive character (presence/absence, loca-
tion on the larval shell, morphological details).

- Relationship between proto-
conch diameter/diameter of 20

the first half whorl ratio
18

and  protoconch  whorls;

symbols as in Fig. 2.
16 -

12

protoconch diameter/diameter of the first half whorl
=

O
X
o}

o
Xm

+ h

A A
® A i=
2] o "
1,0 1,5 2,0 2,5 3,0 35

protoconch whorls




376 Pedriali L. & Robba E.

E
2 Sl 52 N ®
N I I I I P B Sls|3| s
S g |t 2 ) £ £ 2 5|1 2| 2| = 3 3 3 S
S T I T -~ NPT (S S - = ST I (N S O B S =
£l Sl &8flsl sl s]s]s[s]8 3|85 ]R81]%
Euspira
bononiensis o1 | o1 | -08] 06 | -05-04|08]02]-01]-04|05]-04]-05]o06]|-08]-05
catena 0,1 -0,9 0,6 -0,5 -0,5 0,7 0,1 -0,2 -0,4 0,5 -0,5 -0,6 0,5 -0,8 0,6
exturbinoides -1,0 0,5 -0,6 | -0,5 0,7 0,1 -0,2 | -0,5 0,4 0,5 -0,6 0,4 -0,9 | -0,7
grossularia 15 04 04| 1,6 1,0 0705 1404/ 03] 1.4a]01] 03
guillemini a1 | 10 02 [ 04| 07| 0] 00| 0| 1| 01| 14 12
helicina helicina 0,1 1,3 0,7 0,4 0,1 1,0 0,1 0,0 1,0 -03 | -0,1
helicina fusca 1,2 0,6 0,3 0,0 0,9 0,0 -0,1 1,0 -0,4 | -0,1
macilenta 06 | 09 | 12| <03 | 12 1,3 -02] -16 [ -1.3
magenesi -0,3 | -0,6 0,3 -0,6 | -0,7 0,4 -0,4 | -0,7
notabilis 03 [ 06 [ 03] 0407 ] 07] 04
[pulchella 0,9 0,0 -0,1 0,9 -0,4 -0,2
Neverita
josephinia -0,9 | -1,0 00 | -1,3 | -1,1
olla -0,1 1,0 | 04 | -0,1
Payraudeautia
asciolata 1,1 -0,3 0,0
intricata -1,3 | -1,1
Sinum
erregulare 0,2
striatum
Tab. 1 - Matrix showing difference in number of protoconch whorls within species pairs; significant values are boldfaced. Besides taxa found
to occur in the Pliocene, also the Pleistocene to Recent Euspira catena, E. helicina fusca, E. macilenta and Neverita josephinia are
enclosed for comparison.
E
E § 3 — % § ] 2
S Q 3 £ = = N = v S = N <
S|l 3l sl &l &l s]s])]s]8]S|S[S]s5]|]%
Euspira
bononiensis 12 47 -23 25 14 20 42 15 29 33 25 29 4 21 -16 47
catena 39 -32 15 2 9 34 3 19 24 15 19 -8 10 -26 39
exturbinoides 59 | 29 [ -38 | -33 -8 37 | 25 | <20 | 29 | -25 [ -44 | -33 [ -55 0
grossularia 42 33 38 55 34 45 48 42 45 26 39 8 59
guillemini -13 -6 23 -12 6 11 0 5 -22 -5 -37 29
helicina helicina 7 33 1 18 22 13 17 -10 8 -28 | 38
helicina fusca 28 -6 11 16 6 10 -17 1 -33 33
macilenta -32 -18 -14 -23 -19 -40 =27 -52 8
magenesi 17 21 12 16 -11 7 -31 37
notabilis -5 -5 -1 226 | -11 | -41 25
pulchella -10 -6 230 | -15 | -44 20
Neverita
josephinia 4 -22 -6 -37 29
olla 25 | -10 | -40 25
Payraudeautia
asciolata 17 | 20 | 44
intricata -33 33
Sinum
perregulare 55
striatum
Tab. 2 - Matrix showing percent difference in diameter of the larval shell within species pairs; significant values are boldfaced. Taxa are those

considered in Tab. 1.
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Tab. 4
the larval shell.

- Microsculptural features of

Taxa are

those considered in Tab. 1.
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E
5 il |5 . :
8 8 g I I - I S S g SN I S N I~ & | 3
Euspira
bononiensis -5 52 57 -29 34 39 -36 -2 58 56 -44 47 49 -42 44 43
catena 55 59 -25 37 42 -33 4 60 58 -40 49 51 -39 47 45
exturbinoides 10 [ -66 | 28 | 23 | -70 | -53 12 8 273 | -1 -7 =72 | -14 | -16
grossularia -70 -35 -30 -73 -57 3 -2 -76 -20 -17 -75 -23 -25
guillemini 53 56 -10 28 70 69 -20 62 64 -18 61 60
helicina helicina 7 -58 | -35 | 37 34 | -63 19 23 | -61 16 15
helicina fusca -61 -39 32 29 -65 13 17 -64 10 8
macilenta 35 73 72 -12 66 67 -9 64 64
magenesi 59 57 -43 47 49 -41 2 44
notabilis -5 -76 -22 -19 -76 -25 -26
pulchella =75 | -18 | -15 | -74 | -21 | -23
Neverita
josephinia 70 71 3 69 68
olla 4 -69 -4 -6
Payraudeautia
asciolata -70 -8 -9
intricata 68 67
Sinum
erregulare -2
striatum
Tab.3 - Matrix showing percent difference in diameter of the first half whorl of the protoconch within species pairs; significant values are

Euspira
1. bononiensis absent
2. catena initial half whorl with spiral rows of papillae

3. exturbinoides

initial half whorl with distant spiral threads on the
abapical one half

4. grossularia

initial whorl with unevenly noded spiral threads
occasionally connected by thin, irregular axials

5. guillemini

initial half whorl with distant, oblique spiral threads
on the abapical two-thirds

6. helicina helicina

initial whorl with abapical spiral threads

7. helicina fusca

initial whorl with fine, irregularly noded spiral threads
on the abapical one third

8. macilenta

9. magenesi

absent

10. notabilis

absent

11. pulchella

initial whorl with distant, coarsely and irregularly
granulated spiral threads over the abapical two-thirds

Neverita
1. josephinia absent
2. olla absent
Payraudeautia
1. fasciolata absent
2. intricata absent
Sinum
1. perregulare last half whorl with fine, even spiral threads
2. striatum initial whorl with spiral rows of uneven, elongated

granules
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number of whorls | protoconch diameter diameter of the initial sculpture
half whorl
Euspira
1. bononiensis 4,5,6,8 3,4,5,7,8,10,11 3,4,5,6,7,8,10, 11 2,3,4,5,6,7,11
2. catena 4,5,6,7,8 3,4,8,11 3,4,5,6,7,8,10,11 1,3,4,5,6,7, 9,10, 11
3. exturbinoides 4,5,6,7,8,11 1,2,4,5,6,7,9,10,11 1,2,5,6,7,8,9 1,2,4,5,7,9,10, 11
4. grossularia 1,2,3,5,8,9,10, 11 1,2,3,5,6,7,8,9,10,11 1,2,5,6,7,8,9 1,2,3,5,6,7,9,10, 11
5. gulllemmz 1,2,3,4,6,7,10, 11 1,3,4,8 1,2,3,4,6,7,9,10,11 1,2,3,4,6,7, 9,10, 11
6. helicina helicina 1,2,3,5,8,9 3,4,8,11 1,2,3,4,5,8,9,10, 11 1,2,4,5,7,9,10, 11
7. helicinafusca 2,3,5,8,9 1,3,4,8 1,2,3,4,5,8,9,10, 11 1,2,3,4,5,6,9,10, 11
8. macilenta 1,2,3,4,6,7,9,10, 11 1,2,4,5,6,7,9 1,2,3,4,6,7,9,10, 11 7?7
9. magenesj 4,6,7,8,11 3,4,8,11 3,4,5,6,7,8,10, 11 2,3,4,5,6,7,11
10. notabilis 4,5,8 1,3,4 1,2,5,6,7,8,9 2,3,4,5,6,7,11
11. pulchella 3,4,5,8,9 1,2,3,4,6,9 1,2,5,6,7,8,9 1,2,3,4,5,6,7,9,10
Neverita
1. josephinia 2 2 -
2. olla 1 -
Payraudeautia
1. fasciolata 2 2 -
2. intricata 1 1 -
Sinum

1. perregulare - 2 - 2
2. striatum - - 1

Tab.5 - Summarized differences in protoconch measurements and microsculptural features. Figures refer to species (left of first column) and

denote those species which are distinguished from that on the left of each row, on the basis of the examined protoconch characters

(columns 2 through 5). Taxa are those considered in Tab. 1.

From Tab. 5, which summarizes the differences
between species on the basis of measurable characters
and the microsculpture of the larval shell, it will be seen
that 1) the microsculpture enhances the diagnostic sig-
nificance of the protoconch and 2) most species can be
distinguished from one another within each genus (ex-
cept for Euspira bononiensis and E. magenesi). The pre-
sent study shows that the protoconch of poliniceine and
sinine taxa is of value even if not constantly species-
diagnostic. It is notable that, in the case of the subfami-
lies considered herein, the larval shell appears to be
much more effective for distinguishing species than it
was concluded to be for the Naticinae (see Pedriali &
Robba 2005, 2008a).

Teleoconch

Comments on the diagnostic value of the teleo-
conch characters of naticids were provided previously
by Pedriali & Robba (2005). In the following, measur-
able characters suitable for statistical analysis are con-
sidered along with other qualitative (unmeasurable) at-
tributes. Since genera have quite distinctive characters
(see comments in the systematic account), the statistical
treatment of species was carried out separately for each
genus; taxa considered for comparison (Euspira catena,
Euspira helicina fusca, Neverita josephinia and Euspira

macilenta) were also incorporated in the analysis. It is
worthy noting that the coefficients of correlation for
each considered pair of characters were significant for
all studied taxa (r = 0.70-0.99). In order not to bore the
reader, only the relevant scatters will be presented; pairs
or single characters not discussed here are of no rele-
vance in species recognition.

Shell shape. As already stated by Pedriali & Rob-
ba (2005), the shell shape can be defined statistically on
the basis of the relations between 1) maximum diameter
and shell height, 2) spire height and shell height and 3)
spire angle.

In Neverita, the plot of maximum diameter
against the height of the shell shows that the points
representing N. olla and N. josephinia form two elon-
gate scatters (Fig. 6). The regression lines have similar
slope, but significantly different elevation. This means
that, for a given height of the shell, N. olla attains a
smaller diameter (or has a comparatively taller shell)
than N. josephinia. For this same relationship in Sinum,
it appears that S. striatum differs significantly in shell
proportions from the small species S. perregulare, which
is characterized by its less expanded last whorl (Fig. 7).

In Euspira, the relation between spire height and
shell height fails to distinguish E. helicina helicina, E.
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helicina fusca, E. guillemini and E. grossularia from one
another, as it does for E. catena and E. bononiensis and
for E. macilenta, E. notabilis and E. pulchella. It appears
(Fig. 8) that E. exturbinoides, E. magenesi as well as E.
catena and E. bononiensis combined have lines with
different elevation and/or slope. The small species E.

exturbinoides differs from E. magenesi (also small) in
having a markedly higher spire, which grows much fas-
ter with increasing shell height; the comparatively high-
er spire distinguishes E. exturbinoides also from both E.
catena and E. bononiensis. Most of the latter species are
larger than E. exturbinoides and E. magenesi. In Pay-



380 Pedriali L. & Robba E.

Fig. 9 - Relationship between spire
height and shell height (spe- 35
cies of Payraudeantia); open
circles: fasciolata; open dia- 3 A
monds: ntricata. S O/VO
T 25 59 o
g S35
= 2] o O O
2 O
2 15 ¢ o0
£
g 1 r[ro
0,5 |
0 T T T
3 7 9 11 13

shell height (mm)

raudeantia, P. intricata can be distinguished from P. fas-
ciolata by having a more elevated spire, growing some-
what more rapidly with increasing shell height (Fig. 9).

The spire angle varies a lot in the taxa considered
herein. From Tab. 6 it will be seen that the spire angle
differentiates Euspira magenesi from the other Euspira
taxa, but not these latter from one another since respec-

standard 95%
mean confidence
deviation | interval
Euspira
bononiensis 126° 112°-140°
catena 119° 105°-133°
exturbinoides 102° 84°-120°
grossularia 120° 10 100°-140°
guillemini 111° 95°-127°
helicina helicina 108° 94°-122°
helicina fusca 113° 95°-131°
macilenta 102° 11 80°-124°
magenesi 143° 127°-159°
notabilis 107° 95°-119°
ulchella 98° 12 74°-122°
Neverita
josephinia 142° 136°-148°
olla 132° 7 118°-146°
Payraudeautia
asciolata 122° 108°-136°
intricata 114° 98°-130°
Sinum
erregulare 148° 142°-154°
striatum 143° 6 131°-155°
Tab. 6 - Spire angle of species involved in the statistical analysis.

Taxa are those considered in Tab. 1.

tive 95% confidence intervals largely overlap. This char-
acter does not help distinguish species of Neverita,
Payraudeantia and Sinum.

Aperture. In order to define the aperture quanti-
tatively, Pedriali & Robba (2005) used the relationship
between 1) aperture width and aperture height, 2) aper-
ture height and height of the shell, 3) aperture width and
maximum diameter, and 4) the inner lip slope.

In Sinum, the relationship between aperture
width and aperture height readily distinguishes S. per-
regulare from S. striatum since their regression lines
have significantly different elevations (Fig. 10). For a
given height, the width of the aperture is clearly greater
in S. striatum than in S. perregulare, because of the
difference in expansion of their respective last whorls
(cf. Fig. 7).

The inner lip slope (inclination of the inner lip to
the shell axis) also varies according to species. In most
taxa, the 95% confidence intervals (Tab. 7) overlap one
another and do not allow any reliable separation. The
Neverita and Sinum species are exceptions. In fact, the
confidence interval of N. josephinia only slightly over-
laps that of N. olla, most specimens of which have va-
lues of the inner lip slope greater than those of N. jose-
phinia. The difference is more marked in the case of §.
perregulare and S. striatum since the inclination of the
inner lip of S. perregulare is nearly twice that of §.
striatum.

Umbilical characters. The statistical analysis fo-
cused on the relationship between 1) umbilicus width
and maximum diameter and 2) width of the umbilical
callus and maximum diameter.

When the umbilicus width is regressed against
maximum diameter in species of Euspira, it appears that
the regression lines for E. bononiensis, E. exturbinoides,
E. helicina fusca and E. macilenta are not significantly
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different from one another as are those for E. grossular-
ia, E. guillemini, E. notabilis and E. pulchella. After
elimination of the latter group of taxa, the graph (Fig.
11) shows that the line for E. bononiensis, E. exturbi-
noides, E. belicina fusca and E. macilenta combined and
that for E. helicina helicina have similar slope, but sig-
nificantly different elevation, i.e. that most specimens of

standard 95%
mean confidence
deviation | interval
Euspira

bononiensis 18° 4 10°-26°
catena 21° 3 15°-27°

exturbinoides 17° 4 9°-25°
grossularia 26° 5 16°-36°
guillemini 23° 4 15°-31°
helicina helicina 26° 5 16°-36°
helicina fusca 22° 3 16°-28°
macilenta 20° 3 14°-26°
magenesi 23° 4 15°-31°
notabilis 19° 4 11°-27°
ulchella 18° 3 12°-24°

Neverita
josephinia 8° 1 6°-10°
olla 17° 4 9°-25°
Payraudeautia
asciolata 16° 11°-20°
intricata 17° 11°-23°
Sinum

erregulare 51° 2 47°-55°
striatum 19° 4 11°-27°

Tab. 7

- Slope of inner lip of species involved in the statistical
analysis. Taxa are those considered in Tab. 1.

the former taxa, for a given size of shell, have a broader
umbilicus than E. helicina helicina. As regards E. catena
and E. magenesi, again the lines have similar slope, but
different elevation. This means that the small species E.
magenesi has a significantly wider umbilicus than the
definitely large species E. catena.

The plot of width of umbilical callus against max-
imum diameter in species of Neverita shows that N. olla
can be distinguished from N. josephinia by the greater
elevation of the regression line (Fig. 12). For a given size
of shell, the umbilical callus of N. olla is significantly
broader than that of N. josephinia.

The inner umbilical characters are summarized in
Tab. 8. In the case of Euspira, none of these characters is
species-specific by itself. However, their combination
appears to be relevant in identifying E. bononiensis, E.
catena, E. grossularia, E. helicina helicina, E. helicina
fusca, E. magenesi and E. pulchella. The inner umbilical
characters combined fail to separate E. exturbinoides
from E. guillemini and E. macilenta from E. notabilis,
but distinguish these species pairs from one another and
from the other Euspira taxa. In Payrandeantia species,
the inner umbilical characters are strongly distinctive
and readily separate P. fasciolata from P. intricata.

The more or less thick umbilical callus of Ex-
spira species exhibits little difference in shape between
species, being triangular or subtriangular in most,
semicircular in a few; its adaxial outline can be
straight, reverse J-shaped or reverse S-shaped (Tab.
9). As can be noted from Tab. 9, a particular adaxial
outline of the umbilical callus is never species-specific,
being shared by at least three to four Euspira taxa.
Accordingly, this attribute bears a moderate impor-
tance since it may serve to distinguish one taxon only
from many, but not from all the others of the genus
(e.g. E. bononiensis from E. catena, E. grossularia, E.
guillemini, E. helicina helicina, E. helicina fusca, E.
macilenta, E. magenesi and E. pulchella, but not from
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E. exturbinoides and E. notabilis). Conversely, the
characters of the umbilical callus appear to be diagnos-
tic in the case of the two Payrandeautia species.

Outer surface. Taxa belonging to Euspira, Neveri-
ta and Payrandeantia have smooth outer surface bear-
ing only growth lines. Most species of Sinum are spi-
rally sculptured, and differences in ornamentation de-
tails proved to be relevant in species recognition (see
comments in the systematic account).

Several specimens were recovered that still retain
the background color and color pattern. This character
of the shell surface was defined whenever possible (ex-
cept for Payraudeantia fasciolata, Sinum perregulare
and S. striatum) and is presented in Tab. 10. Five Euspira
species (E. catena, E. grossularia, E. helicina helicina, E.
helicina fusca and E. magenesi) have distinctive color
patterns; E. pulchella shares pattern 7 with E. notabilis,
but is readily recognized when shells with pattern 8 are
recovered. Also Neverita josephinia and N. olla can be
safely identified on the basis of their color patterns.

Concluding remarks on characters of the Pliocene
Naticidae

The specific value of the various characters of
the poliniceine and sinine species covered in this paper
is shown in Tab. 11. It will be briefly discussed in the
following, and compared to that concluded about na-
ticine taxa (Tab. 12) by Pedriali & Robba (2005,
2008a).

The characters of the larval shell combined, even
if not constantly species-specific, constitute the primary
character to distinguish poliniceine and sinine taxa
(Tabs. 5 and 11). As already remarked, the protoconch
of Poliniceinae and Sininae appears to be much more
effective in species recognition than it is in the case of
Naticinae (Tab. 12). This is because of the common
occurrence of microsculpture in species of Euspira
and Sinum, an additional distinctive element that is ab-
sent from the larval shells of Naticinae. The study of
the Pliocene Naticidae (Pedriali & Robba 2005, 2008a;
present paper) clearly demonstrates that the protoconch
is a valuable character, often species-diagnostic, in some
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Tab. 8 - Inner umbilical characters. . :
. . . . inner spiral
Ta)f; barle those considered funicle inner ridge inner furrow sculptll)lre
b4 Euspira
broad, more or less
bononiensis markedly — deep, usually occasional
depressed narrow
catena absent — absent present
. broad, rather shallow, of
exturbinoides markedly — . absent
variable breadth
depressed
broad, very
slightly
grossularia prominent, — absent absent
absent in
larger shells
illemini Ef;)ral?e,dl shallow, of absent
guutenim Y o variable breadth
depressed
moderately deep
helicina helicina | obsolescent — to deep, of absent
variable breadth
L. shallow and
helicina fusca obsolescent — broad present
broad,
macilenta markedly — moderately deep absent
and narrow
depressed
. shallow and
magenesi absent — present
narrow
notabilis Broad, o moderately deep absent
epressed and narrow
pulchella obsolete — shallow, rather absent
wide
Neverita
a thick,
Jjosephinia prominent — — _
cord
a thick,
olla prominent — — —
cord
Payraudeautia
nearly flat- abaxial side
. broad, rather topped, . ascending to form
fasciolata depressed overhanging a sharp angle —
p the interior of | with the top of
the umbilicus | the ridge
narrowly
g:;?:ijtdy round-topped, | abaxial side
intricata ’ prostrate over | strongly —
rather o .
depressed the interior of | overhanging
cpresse the umbilicus
Sinum
perregulare absent — — —
striatum absent — — —

instances the unique character that is really useful to
separate species that are otherwise hardly distinguish-
able (e.g. Neverita josephinia and Neverita olla). The
simple larval shell of naticids may be worn or not pre-
served at all (especially in fossil specimens) and, in this
event, its use in taxonomy could be difficult or even
impossible. Likely, this is the reason why some major
revisions of fossil naticids (Marinchovich 1977; Majima

1989) have accorded little attention to the protoconch.
A final note: the protoconch has diagnostic value only
at the species level, but does not distinguish genera
since basically identical larval shells occur in species
belonging to different genera, e.g. to Natica, Cochlis
and Tectonatica as well as to Neverita and Payrandeaun-
tia (cf. Pedriali & Robba 2005, 2008a; see also Tabs. 1-3,
5 of present paper).
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Euspira
bononiensis subtriangular to semicircular, with attenuated reverse S-shaped outline
catena narrowly triangular, with straight outline
exturbinoides subtriangular, with straight or attenuated reverse S-shaped outline
grossularia subtriangular, with straight outline
guillemini narrowly subtriangular, with straight outline
helicina helicina | narrowly subtriangular, with oblique reverse J-shaped outline
helicina fusca narrowly subtriangular, with oblique reverse J-shaped outline
macilenta narrowly subtriangular, with oblique reverse J-shaped outline
magenesi subtriangular to semicircular, smoothly merging into the anterior lobe of the parietal callus
notabilis subtriangular to semicircular, with reverse S-shaped outline
pulchella narrowly subtriangular, with oblique reverse J-shaped outline
Neverita
josephinia massive, subcircular
olla massive, semicircular
Payraudeautia
fasciolata subtriangular, demarcated from the anterior lobe of the parietal callus by a distinct transverse
groove
intricata subtriangular to semicircular, with reverse S-shaped outline
Sinum
perregulare absent
striatum absent
Tab. 9 - Characters of the umbilical callus. Taxa are those considered in Tab. 1.
background [ color pattern
Euspira
bononiensis uniform pale brown 1. whitish, uneven collabral stripes
catena uniform pale yellowish-brown 2. brown dashes and/or chevron markings arranged into a
subsutural row
exturbinoides uniform pale brown 1. whitish, uneven collabral stripes
. pale yellowish-brown shaded light | 3. reddish-brown, sparse, uneven spots arranged into five spiral
grossularia . .
violet-gray on spire whorls rows
; . light gray; mid adapical part of 4. reddish-brown, uneven mottles and/or collabral stripes darker
guillemini parietal callus reddish-brown subsuturally and on lower base
- L. pale brown, darker on lowermost 5. reddish-brown subsutural band
helicina helicina base
helicina fusca pale chestnut-brown unpatterned
macilenta pale brown or orange 4. reddish-brown, uneven, undulating collabral stripes
6. reddish, distant collabral lines, restricted to part of the body
magenesi yellowish whorl in some shells; sutural channel reddish-brown with
adaxial blackish band
e . 7. two brown bands, respectively on subsutural shelf and on
notabilis uniform pale brown
lowermost base
more or less pale buff, yellowish- 8. chestnut-brown chevron markings arranged into spiral rows,
ulchella gray or orange; umbilical wall anq one on spire Whorls, ﬁ\{e over the body whorl
p inner lip calluses chestnut-brown in | 7. fossil specimens exhibit remnants of two brown bands,
some shells respectively subsutural and on lowermost base
Neverita
. .. pale brown; umbilical callus reddish- | whitish, basal spiral band in some shells
josephinia
brown
olla vestige of uniform pale brown brown suprasutural stripe
Payraudeautia
fasciolata not preserved
intricata more or less pale gray or buff with | reddish-brown irregular chevron or flammulate markings
whitish mottles; apical whorls violet- | arranged into four or five spiral rows, the subsutural one wider
gray; parietal callus, basal fasciole
and inner umbilical ridge usually
uniform reddish-brown
Sinum
perregulare not preserved
striatum not preserved
Tab. 10 - Background color and color patterns; different patterns are numbered only for Euspira species and subspecies. Taxa are those

considered in Tab. 1.
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Tab. 11 - Summary of distinguishing SHELL SHAPE APERTURE .
features of Poliniceinae and = E =
Sininae. Solid circle: spe- 925 | 2| 2| o wl 2| & B 2% =z & 3
cies-diagnostic  character; S =B s = | X HE 3 E 51952 & =
open circle: character use- e s | § = S5 IR &|58 E 3 2
ful to distinguish a species > 22| 2| £ E. ©w| g 5|3 % 3 | 3 3 © >
from others of the genus, A E—é &l 5| @ g E i s ©
but not from all; figures in - P
the last column denote col- Euspira
or patterns (cf. Tab. 10). 1. bononiensis ® (exc. 9) o ° o) )
Taxa are those considered > catena ° o ° o °
in Tab. 1. 3. exturbinoides ° ¢} o o) )
4. grossularia L] ° @) o
5. guillemini L] @) ¢) ¢}
6. helicina helicina L] ° @) o
7. helicina fusca L] o ¢) o
8. macilenta ® o) ¢) @)
9. magenesi ® (exc. 1) oO|le | e ° e} )
10. notabilis L] @) ©) @)
11. pulchella L] ° ¢) ; Eg;
Neverita
1. josephinia ° ° ° ) )
2. olla ] ® ° ) )
Payraudeautia
1. fasciolata ® ® [ [ )
2. intricata ® L] ] °
Sinum
1. perregulare ® ® e |0 [ [
2. striatum ® ® oo [ [ )

Statistical analysis has shown that the relevance of
the shell shape is moderate as regards Polinicinae and
Sininae. This character proved to be useful in distin-
guishing species of Neverita, Payrandeantia and Sinum,
but is much less efficient in separating species of Euspira
(Tab. 11). The shell shape is scarcely significant in the
case of species of Naticinae (Tab. 12). On the basis of
our quantitative results (Pedriali & Robba 2005, 2008a;
present paper), we cannot concur with the many work-
ers who relied largely upon mere observation of the
shell shape to define species (Sacco 1891; Marinchovich
1977; Majima 1989). This qualitative and highly subjec-
tive approach has led to the lumping of forms that ex-
hibit quite similar shell morphologies, regardless of
other significantly different characters. Conversely,
some species were split on the basis of small, statistically
insignificant shell differences. A good example is pro-
vided by Cochlis psendoepiglottina (Sacco, 1890) and
Cochlis strictiumbilicata (Sacco, 1891), which have basi-
cally identical teleoconchs, but different protoconchs
and opercula; both were lumped by Sacco (1891) under
Natica epiglottina Lamarck, 1804 (see Pedriali & Robba
2005). In conclusion, shell morphology helps to distin-
guish a few species, provided that the statistical method
followed by the present authors is adopted.

The suture of most naticids is flush or adpressed,
but is channeled in a few species. Each type is shared by
several species and is of little use in species recognition.
In fact, of the studied Pliocene species, only two can be
distinguished from the other species of their genus by
their suture. One is Cochlis fulgurata (Meneghini in
Pecchioli, 1864), which is the unique species of Cochlis
(Tab. 12) with deeply channeled suture; the other is
Euspira magenesi (Tab. 11), also because of its chan-
neled suture.

The aperture proved to be useful for recognising
only a few species, with slight differences in utility be-
tween the considered subfamilies. In particular, the
apertural proportions and the inner lip slope are not
useful in the Naticinae nor is the parietal callus useful
in the Poliniceinae and Sininae (Tabs. 11 and 12).

Umbilical characters have been regarded by other
authors as of diagnostic value. In particular, Kilburn
(1976) largely used umbilical characters in the keys to
species he dealt with, and Marinchovich (1977, p. 174)
ranked the umbilical area as the most useful element in
terms of taxonomic value. From Tabs. 11 and 12, it
appears that the umbilical characters (width of the um-
bilicus in relation to the maximum diameter of the shell,
presence/absence and strength of the funicle, other in-
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fredianii ® e} e} [
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plicatula o (o |0
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ner spiral structures) are of considerable utility in iden-
tifying poliniceine species (apart from species of Pay-
raudeauntia), but are much less so in the case of naticine
taxa. The umbilicus of the Sininae, consisting of a nar-
row chink that may be either visible or hindered by the
narrow parietal callus, is of quite low utility. However,
the two Sinum species considered herein can be distin-
guished from one another, since S. perregulare possesses
an open umbilical chink, whereas S. striatum lacks this
opening,.

According to Marinchovich (1977) “the shape of
the umbilical callus and the degree to which it conceals
the umbilicus is of critical generic and specific value”.
We concur with this author in according considerable
generic value to the umbilical callus (presence/absence,
shape, size, transition to the parietal callus). In fact, it
contributes to defining many genera, e.g. Natica, Tecto-
natica, Neverita, Polinices and Sinum. However, our
results (Tabs. 11, 12) show that umbilical callus can be
used diagnostically for only a limited number of Plio-
cene species, 1.e., those of Neverita and Payraundeantia
among the Poliniceinae and a couple of Cochlis taxa
among the Naticinae.

The exterior sculpture of the teleoconch is diag-
nostic in the few species of Naticinae and Poliniceinae
in which it occurs, and is present and diagnostic in all

Sininae. The background color and/or the color patterns
(when preserved) are also diagnostic. Some Cochlis spe-
cies as well as several Euspira species exhibit distinctive
color patterns and can be readily separated from one
another on this basis.

Pedriali & Robba (2005, 2008a) demonstrated that
the calcareous operculum of the Naticinae is constantly
species-specific and stands as the primary distinguishing
element. This solid accessory to the shell is also of great
relevance in distinguishing genera, as several genera ex-
hibit quite different opercular details and sculpture, e.g.
Cochlis, Naticarius, Tanea, Tectonatica and Cryptonati-
ca (see Pedriali & Robba 2005, 2008a). Poliniceine and
sinine species possess uncalcified opercula that decay
after death and are not preserved in the fossil record.
However, workers who have dealt with modern Polini-
ceinae and Sininae (Cernohorsky 1971, Kilburn 1976
and Bouchet & Waren 1993 among others) have not
accorded taxonomic importance to these very simple
corneous opercula.

In summary, Naticinae species are confidently
identifiable primarily by opercular characters. These
latter can be combined with protoconch characters
and color patterns, umbilical callus and other umbilical
characters in descending order of importance; other
properties are diagnostic only in a few instances or are
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additional secondary elements (Tab. 12). In Poliniceinae
and Sininae (Tab. 11), Euspira species are readily and
unequivocally distinguished by a combination of proto-
conch and umbilical characters, the larval shell being the
most useful. Shell shape, apertural and the umbilical
callus characters have diagnostic value in the case of
Newverita, Payrandeautia and Sinum species. The taxo-
nomic relevance of a particular character (e.g. the char-
acters of the umbilical area) varies greatly depending on
the subfamily considered, and cannot be extended to the
whole Naticidae. Our conclusions disagree with those
of some major accounts of naticids (Cernohorsky 1971;
Kilburn 1976; Marinchovich 1977; Majima 1989) be-
cause of the primary value we have accorded to the
operculum (Naticinae) and to the larval shell (all sub-
families). Moreover, we think that the importance of the
shell shape has been overrated by most workers.

Systematic account

Again in this third paper we follow a traditional
(non-cladistic) classification. The suprageneric arrange-
ment is that adopted in major accounts of naticids pub-
lished during recent decades (Cernohorsky 1971; Kil-
burn 1976; Marincovich 1977; Majima 1989; Kabat
1991).

The collected specimens are partly deposited in
the following institutions: Museo di Paleontologia
dell’Universita, Milano, Italy (MPUM); Museo G. Cor-
tesi, Castell’ Arquato, Italy (MGC); Museo di Ecologia e
Storia Naturale di Marano sul Panaro, Modena, Italy
(GF); Museo di Geologia e Paleontologia G. Capellini,
Bologna, Italy MGGC); Museo di Zoologia, Universita
di Bologna, Italy (MZB). The remainder is kept as re-
ference material in the authors’ collection (NP), Uni-
versita di Milano-Bicocca, Dipartimento di Scienze
Geologiche e Geotecnologie, Milano, Italy. Other ab-
breviations for institutions cited in the text as reposi-
tories of material are as follows: MCZR, Museo Civico
di Zoologia, Roma, Italy; MGPT, Bellardi-Sacco collec-
tion (Museo di Geologia e Paleontologia dell’Universita
di Torino) presently curated by Museo Regionale di
Scienze Naturali, Torino, Italy; MNHN, Muséum Na-
tional d’Histoire Naturelle, Paris, France; MSNM, Mu-
seo Civico di Storia Naturale, Milano, Italy; NHML,
Natural History Museum, London, Great Britain. Valu-
able additional material was lent by Museo di Zoologia,
Universita di Bologna, Italy (MZB), Crovato collection,
Napoli, Italy (PCM) and Magenes collection, Milano,
Italy (PPMM).

Most synonymies refer only to Pliocene records.
Citations that are verifiable in that they include ade-
quate descriptions and/or illustrations of species, and
other quotations referring to material that has been di-

rectly examined by the present authors, are included in
the synonymies. Other citations, poorly documented or
not documented at all, are listed too as uncertain refer-
ences in order to provide a more complete framework
of species. In the sections listing the examined material,
only ages other than Pliocene are indicated. As regards
the varieties created by Sacco (1890, 1891), a lectotype is
selected here. When a variety was explicitly said to be
rare or very rare by Sacco and is represented in MGPT
by a unique specimen, that specimen is deemed to be the
holotype.

Symbols for shell dimensions (see Fig. 2 of Pe-
driali & Robba 2005) are: DHW, diameter of the first
half whorl of the protoconch; PD, diameter of the pro-
toconch; PW, number of protoconch whorls; H, height
of the shell; D, maximum diameter; SH, height of the
spire; AH, height of the aperture; AW, width of the
aperture; UW, width of the umbilicus; WUC, width of
the umbilical callus; IS, inner lip slope; SA, spire angle.
For each dimension, unless otherwise stated, ranges in
the upper row are 95% confidence intervals, figures in
the lower row are average values.

Family Naticidae Forbes, 1838
Subfamily Poliniceinae Finlay & Marwick, 1937
Genus Euspira Agassiz in J. Sowerby, 1837

The species recorded here under Euspira Agassiz
in J. Sowerby, 1837 were assigned to the genus Natica
Scopoli, 1777 by earlier authors and later to Polinices
Montfort, 1810, Lunatia Gray, 1847 (either regarded as
a distinct genus or as a subgenus of Polinices) or Euspira
Agassiz in J. Sowerby, 1837. The allocation to Natica is
untenable as species of Natica have a calcareous oper-
culum. As reported below, Lunatia is a junior synonym
of Euspira; therefore, the discussion will focus on Poli-
nices and Euspira.

The type species of Polinices is Polinices albus
Montfort, 1810 (by original designation) = Nerita mam-
milla Linnaeus, 1758 (see Kabat 1990, 1991 and Bouchet
& Waren 1993). Kabat (1990) selected the lectotype of
N. mammilla, designated it as the neotype of P. albus,
and redescribed Linnaeus’ species. According to Kabat
(1991), Albula Réding, 1798, Mamma Blainville, 1823,
Eucaryorum Ehrenberg, 1831, Naticina Guilding, 1834,
Naticella Swainson, 1840, Uber Gray, 1847 and Mamma
Morch, 1852 are synonyms of Polinices. Kabat (1991)
treated Pseudopolinices Golikov & Sirenko, 1983 as a
synonym of Euspira Agassiz in J. Sowerby, 1837. How-
ever, Natica nana Moller, 1842, type species of Pseudo-
polinices, has the umbilicus completely filled by a rather
broad umbilical callus fused with the parietal callus (cf.
Golikov & Sirenko 1983, fig. 1: 20), a character that is
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distinctive of N. mammilla. Consequently, we regard
Pseudopolinices as another synonym of Polinices.

A review of the most relevant literature (Kilburn
1976; Marincovich 1977; Majima 1989; Bouchet &
Waren 1993) shows that Polinices has been used to ac-
comodate species with obviously different characters.
Major discrepancies are seen in 1) shell shape (globose
to pyriform), 2) width of the umbilical opening (wide to
narrow or completely filled by the umbilical callus), 3)
strength of the umbilical callus (poorly developed to
broad) and 4) juncture of the umbilical and parietal
calluses (distinctly divided to smoothly merging).

On the basis of the characters of the type species
and of others that are closely related to it (e.g. Albula
aurantium Roding, 1798, Natica flemingiana Récluz,
1844 and Polinices vavaosi Le Guillou in Reeve, 1855),
the characters of Polinices can be summarized as fol-
lows: 1) shell usually thick, pyriform to slightly globu-
lar; 2) spire moderately elevated to low, sutures almost
flush; 3) parietal callus thick and broad; 4) umbilicus
completely plugged or a narrow and deep abapical
groove; 5) umbilical callus thick, broad in most species,
fused with the parietal callus. The umbilical callus com-
pletely filling the umbilicus or nearly so, and its smooth
merging with the parietal callus constitute the main dis-
tinguishing characters of Polinices. It follows that the
application of Polinices is not acceptable for species hav-
ing the umbilical callus poorly developed or broad, but
clearly demarcated from the parietal callus, e.g. species
in groups A, B and D of Majima (1989, p. 43) as well as
those assigned to Polinices by Bouchet & Waren (1993);
these species deserve a different generic assignment. The
same conclusion appears to be incontestable for all the
species considered here; they cannot be assigned to Po-
linices as they have an open umbilicus and a poorly
developed umbilical callus.

Several species of the tropical genus Polinices oc-
cur in Late Oligocene and Miocene naticid assemblages
of Europe, being particularly abundant in Burdigalian
to Tortonian deposits of Italy. The genus disappeared
from that area (and from the Mediterranean Basin) to-
ward the end of the Miocene and there are no reliable
records of it after the Tortonian.

The Eocene species Natica glaucinoides J. Sower-
by, 1812 is the type-species of Euspira by subsequent
designation (Bucquoy, Dautzenberg & Dollfus 1883, p.
143). The synonymy of N. glaucinoides with Natica
labellata Lamarck, 1804, stated by Cox (1930) and ac-
cepted later by several authors, was rejected by Wrigley
(1949), who regarded the two species as distinct and
redescribed N. glaucinoides. According to Kabat
(1991), Laguncula Benson, 1842, Bensonia Gray, 1847,
Lunatia Gray, 1847, Ampullonatica Sacco, 1890, Label-
linacca Cossmann, 1918, Dallitesta Mansfield, 1930,
Scarlatia Schileyko, 1977 and Pseudopolinices Golikov

& Sirenko, 1983 are synonyms of Euspira. As regards
Psendopolinices, we do not concur with Kabat and, as
noted above, we include it in the synonymy of Polinices.

The diagnostic characters of Euspira were already
stated by the present authors (Pedriali & Robba 2001).
Examination of Natica glaucinoides and of species clo-
sely related to it allowed us to refine the diagnostic
characters as follows: 1) shell thin to moderately thick,
globose or globose-elongate; 2) protoconch low-turbi-
niform, of 1.25-3 convex whorls, first half-whorl with
spiral microsculpture in some species; 3) spire depressed
to moderately elevated, somewhat stepped in some spe-
cies, 4) suture almost flush to adpressed, channeled in a
few species; 5) parietal callus moderately thick, slender,
with more-or-less distinct anterior lobe that overhangs
the adapical part of the umbilicus slightly in some spe-
cies; 6) umbilicus open and deep, narrow to wide, with
an inner spiral furrow in most species, spirally sculp-
tured in some species; 7) funicle markedly depressed to
absent; 8) umbilical callus moderately developed (indis-
tinct in a few species), merging into the anterior lobe of
the parietal callus or demarcated from it by a weak
groove. Euspira appears to be a distinctive cosmopolitan
genus useful to accomodate poliniceine species with an
open (not slit-like) umbilicus virtually devoid of a fu-
nicle and with a strongly reduced to absent umbilical
callus. The species described below fully agree with the
characters of Euspira.

Euspira bononiensis (Foresti, 1884)
PL 1, figs 1-3; PL 3, figs 1, 2, 21, 22

1848 Natica varians - Wood, p. 143, pl. 16, fig. 6 (not Dujardin,
1837).

1884 Natica bononiensis Foresti, p. 312, pl. 1, figs. 8-9.

1890 Natica (Naticina) catena var. helicina subvar. dilatata Sacco,
p. 30 (nomen nudum).

1890 Natica (Naticina) catena var. helicina subvar. latoastensis
Sacco, p. 30 (nomen nudum).

1890 Natica (Naticina) catena var. bononiensis - Sacco, p. 30.

1890 Natica (Payrandeantia) intricata var. miocenica Sacco, p. 33.

1891 Natica (Naticina) catena var. exvarians Sacco, p. 70.

1891 Natica (Naticina) catena var. dilatata Sacco, p. 73 (pars).

1891 Natica (Naticina) catena var. latoastensis Sacco, p. 73, pl. 2,
fig. 44.

1891 Natica (Naticina) catena var. bononiensis - Sacco, p. 76, pl. 2,
fig. 47.

1891 Natica (Payrandeantia) intricata var. miocenica - Sacco, p.
80, pl. 2, fig. 51.

1904 Natica (Naticina) catena var. dilatata - Sacco, p. 103, pl.
22, fig. 33.

1921 Natica (Lunatia) exvarians - Harmer, p. 689, pl. 54, fig.
15,2 16.

1963 Euspira helicina var. bononiensis - Glibert, p. 90.

1984 Naticina catena var. dilatata - Ferrero Mortara et al., p. 33.

1984 Naticina catena var. latoastensis - Ferrero Mortara et al., p.
33.

1984 Naticina catena var. bononiensis - Ferrero Mortara et al., p.
34.
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1984 Payrandeautia intricata var. miocenica - Ferrero Mortara
et al., p. 35.

1996 Euspira fusca - Pedriali, pag. 12 (pars), pl.3, figs. 9-10 (not
Blainville, 1825).

1997 Euspira exvarians - Marquet, p. 77, pl. 2, fig. 10 (cum syn.).

Uncertain references

Euspira cf. bononiensis - Brunetti & Vecchi, 2005: p. 3.

Natica bononiensis - Cavara, 1886a: p. 17; - Cavara 1886b: p.
274.

Type material. Not seen. Foresti’s collection is curated at pre-
sent partly in MGGC, and partly in Museo di San Domenico (Musei
Civici), Imola. The original material of Natica bononiensis was not
found in these institutions and is possibly lost.

Other type material. Syntype of Natica (Naticina) catena var.
dilatata Sacco figured by Sacco (1904, pl. 22, fig. 33) and illustrated
herein (PL. 1, fig. 2), MGPT BS.029.02.012, Colli Astesi; the other
syntypes of var. dilatata present in MGPT proved to belong to other
taxa (see remarks below). Lectotype of Natica (Naticina) catena var.
latoastensis Sacco (here designated): the shell figured by Sacco (1891, pl.
2, fig. 44) and refigured herein (Pl 1, fig. 3), MGPT BS.029.02.013,
Colli Astesi; 1 paralectotype, MGPT BS.029.02.013/01, Savona (an-
other syntype from the same locality, also numbered BS.029.02.013/
01, belongs to Natica virguloides Sacco, 1890); 1 paralectotype, MGPT
BS.029.02.013/02, Borzoli; 1 paralectotype, MGPT BS.029.02.013/03,
Castelnuovo d’Asti; 2 paralectotypes, MGPT BS.029.02.013/04, Colli
Astesi. Holotype of Natica (Payraudeautia) intricata var. miocenica
Sacco: the shell figured by Sacco (1891, pl. 2, fig. 51), MGPT
BS.029.03.001, Stazzano, Tortonian.

Material referred to as Natica (Naticina) catena var. bono-
niensis Foresti, 1884 in MGPT. Colli Astesi: 1 spm. figured by Sacco
(1891, pl. 2, fig. 47), MGPT BS.029.02.029.

Material erroneously referred to as Natica (Natica) mille-
punctata var. epigloafuniculata Sacco, 1890 in MGPT. Stazzano, Tor-
tonian: 1 syntype, MGPT BS.029.01.012/01.

Material from the collecting localities. Arda: 2 spms., NP
9628; Badagnano: 1 spm., NP 9626; Balzo del Musico: 24 spms., NP
9632; Diolo: 1 spm., MGC 1362; Lugagnano: 1 spm., MGC 1363;
Pradalbino I: 25 spms., NP 9634, 1 spm., MPUM 9736, 1 spm., MPUM
9737; San Lorenzo in Collina: 3 spms., NP 9635; Barca: 2 spms., NP
9636, 1 spm., MPUM 9738, 1 spm., MPUM 9739; Calanchi di San
Martino: 15 spms., NP 9627, 1 spm., MPUM 9740, 1 spm., MGGC
23413, 1 spm., MGC 1364, 1 spm., MZB 31660, 1 spm., GF 1162;
Ciuciano: 10 spms., NP 9629; Linari: 1 spm., NP 9630; Montaione: 1
spm., NP 9631; Orciano Pisano: 2 spms., NP 9633.

Other material examined. Belveglio: 1 spm., MZB 29914, 1
spm., MZB 41907; Buttigliera d’Asti: 1 spm., MZB 15713, 1 spm.,
MZB 41483; Cava Caudana: 1 spm., MZB 41913; Pino d’Asti: 1
spm., MZB 41929, 1 spm., MZB 42081; Primeglio di Passerano: 1
spm., MZB 30131; Viale: 1 spm., MZB 29736; Rio Torsero: 1 spm.,
MZB 41625; Marano sul Panaro: 3 spms., private collection; Monteve-
glio: 1 spm., GF 1154; Pradalbino I: 1 spm., GF 1153; Cava di Castel-
fiorentino: 1 spm., MZB15751; Guistrigona: 2 spms., MZB 15712; Or-
ciano Pisano: 1 spm., MZB 44017, 1 spm., private collection; Orvieto: 1
spm., private collection; Altavilla Milicia: 1 spm., private collection;
Bonares, Huelva, Spain: 20 spms., NP 9637.

Description. Protoconch medium-sized, de-
pressed turbiniform of 2-2.20 convex, smooth whorls,
tip small. Teleoconch slender-globose, varying in thick-
ness. Spire conical, moderately elevated (more so in
fully grown specimens), whorls convex. Suture fine, al-
most flush, located below periphery on later whorls.

Last whorl inflated, somewhat depressed, moderately
produced but not expanded toward the aperture; sub-
sutural shelf rather steep, obscurely defined abapically
by a slight impression. Aperture D-shaped in a gently
prosocline plane, height about twice width; inner lip
markedly thickened basally. Parietal callus subquadran-
gular, rather wide, thick, ending at level of basal fasciole;
anterior lobe small, subrounded. Umbilicus deep, med-
ium-sized, separated from base by rounded margin; um-
bilical wall overhanging inner surface that bears coarse
growth markings occasionally crossed by few spiral
cords. Funicle submedian, broad, markedly depressed,
separated from umbilical wall by a usually narrow,
more or less deep spiral furrow forming a distinct notch
on abapical part of inner lip. Umbilical callus moderate,
subtriangular to semicircular, obliquely merging into
anterior lobe of parietal callus following attenuated re-
verse S-shaped outline. Basal fasciole nearly indistinct.
Surface with prosocline growth lines slightly hooked
subsuturally. Color uniform pale brown, with uneven
whitish collabral stripes.

Dimensions (mm):

DHW PD H D SH
0.169-0.205 | 0.954-1.226 | 16.511-32.587 | 16.831-31.111 | 2.456-9.956
0.187 1.090 24.549 23.971 6.206
AH AW Uuw IS SA
13.515-23.491 | 7.404-13.724  4.343-9.071 10°-26° 112°-140°
18.503 10.564 6.707 18° 126°

Remarks. Sacco (1890) validly introduced the
variety miocenica of Natica (Payrandeautia) intricata
Donovan, 1803. Examination of the original material
in MGPT showed that var. miocenica is quite unlike
Donovan’s species because its umbilicus lacks any inner
spiral ridge abapical to the funicle. Instead, var. mioce-
nica perfectly matches the characters of the present spe-
cies and is included here in the synonymy of it. Sacco
(1891) briefly described his varieties latoastensis and di-
latata of Natica catena. We have examined the respective
original specimens in MGPT and can state that var. la-
toastensis displays the distinguishing characters of Eu-
spira bononiensis; accordingly, we include this variety in
the present synonymy. As regards the variety dilatata, it
is a mixed assortment of at least four different taxa. In
fact, of the 37 syntypes present in MGPT, 1 illustrated
herein (Pl 1, fig. 2) matches the characters of Euspira
bononiensis, 1 belongs to Cochlis strictiumbilicata (Sac-
co, 1891), 2 to Euspira notabilis (Jeffreys, 1885), 31 to
Euspira helicina (Brocchi, 1814) and the other 2 cannot
be assigned to species because of their poor preservation.
We consider the var. dilatata to be a nomen dubium.
Finally, we assign to Euspira bononiensis a Late Miocene
shell in MGPT, grouped within the material referred to
as Natica (Natica) millepunctata var. epigloafuniculata
Sacco, 1890 and originally mistaken for the latter.
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Sacco (1891, p. 70) noted that the Pliocene shell
material from Great Britain referred to as Natica var-
ians Dujardin, 1837 by Wood (1848) did not match the
characters of Dujardin’s species. Consequently, he va-
lidly proposed (ICZN 1999, Article 12 b of the Code)
the new name exvarians to designate that material and
regarded exvarians as a variety of Cochlea catena da
Costa, 1778. Later workers considered Sacco’s taxon
to be a distinct species and assigned it to the genus
Euspira. Euspira exvarians seems to be indistinguishable
from Euspira bononiensis (Foresti, 1884) since it shares
the characters of E. bononiensis. Accordingly, we place
E. exvarians in the synonymy of E. bononiensis. Mar-
quet (1997) included Natica (Lunatia) cavellii and Na-
tica (Lunatia) assimilis, both of Harmer, 1921, in the
synonymy of E. exvarians.

Euspira catena (da Costa, 1778) is closely similar
in terms of larval shell and teleoconch shape, but can be
easily distinguished from Euspira bononiensis because of
its sculptured protoconch tip, its markedly adpressed
sutures, its inner lip lacking any basal thickening, its
umbilicus devoid of both funicle and peripheral furrow,
its umbilical bottom with spiral cordlets, its smaller um-
bilical callus with a straight, oblique outline, and its
orange-brown color with a paler subsutural band bear-
ing uneven, oblique brown dashes. Euspira bononiensis
differs from the closely related species Euspira helicina
(Brocchi, 1814) in having the protoconch of 0.5 fewer
whorls and with a significantly larger, unsculptured in-
itial half-whorl, the inner lip markedly more thickened
basally, the umbilicus broader in most specimens, with a
better developed funicle and a comparatively narrower
inner spiral furrow forming a more distinct notch on the
inner lip, and the umbilical callus with reverse S-shaped
instead of reverse J-shaped outline. The larval shell pro-
vides the most useful distinguishing character.

Stratigraphic occurrence. Euspira bononiensis
(Foresti, 1884) occurs in Tortonian deposits of Pied-
mont and in the Pliocene of the North Sea Basin (under
the names Natica varians or Euspira exvarians) and
Spain. Subsequent to its creation, E. bononiensis has
rarely been quoted from Pliocene units of Italy, likely
because of its infrequency and its close similarity to the
most widespread species Euspira helicina (Brocchi,
1814) with which it has been confused. E. bononiensis
was noted to occur at several Pliocene localities of Pied-
mont, Liguria, Emilia, Tuscany and Sicily. There are no
Quaternary records. The species appears to have be-
come extinct during the Late Pliocene.

Euspira exturbinoides (Sacco, 1890) stat. n., comb. n.
Pl 1, figs 5, 6; PL. 3, figs 4, 24; Pl 4, fig. 1

1890 Natica (Naticina) hemiclansa var. exturbinoides Sacco, p.
31.

1891 Natica (Naticina) hemiclausa var. exturbinoides - Sacco, p.
77, pl. 2, fig. 49.

1984 Naticina hemiclausa var. exturbinoides - Ferrero Mortara
et al., p. 34.

1992 Euspira macilenta - Cavallo & Repetto, text-fig. 128 (not
Philippi, 1844).

1997 Polinices macilenta - Lacroce, p. 30, pl. 2, fig. 10 (not
Philippi, 1844).

Uncertain references

Euspira macilenta - Tabanelli & Segurini, 1995: p. 9; - Repetto,
1997: p. 60, n. 128; - Mancini, 2003: p. 10.

Lunatia macilenta - Gonzales Delgado, 1987: p. 92, 96, 97, 100,
104, 105, 110.

Natica macilenta - Foresti, 1868: p. 74, n. 173; - Manzoni, 1868:
p- 54; - Appelius, 1871: p. 46; - Foresti, 1874: p. 81; - De Stefani, 1874:
p. 64, n. 192; - Coppi, 1880: p. 11, n. 136; - Seguenza, 1880: p. 264, n.
249; - Coppi, 1881a: p. 18, n. 235; Coppi, 1881b: p. 62, n. 532; - Panta-
nelli, 1881: p. 67; - Clerici, 1888: p. 109; - Antonelli, 1890: p. 106, n. 40.

Polynices macilentus - Ruggieri, 1957a: p. 50; - Ruggieri, 1957b:

p. 86 (pars).

Type material. Lectotype of Natica (Naticina) hemiclausa var.
exturbinoides Sacco (here designated): shell figured by Sacco (1891, pl.
2, fig. 49) and refigured herein (Pl 1, fig. 5), MGPT BS.029.02.032,
Colli Astesi; 3 paralectotypes, MGPT BS.029.02.032/02, Masserano (5
other syntypes from the same locality, also numbered BS.029.02.032/02,
are Natica pulchella var. astensis Sacco, 1890); 2 paralectotypes, MGPT
BS.029.02.032/03, Castelnuovo d’Asti; 11 paralectotypes, MGPT
BS.029.02.032/04, Colli Astesi (another syntype from the same locality,
also numbered BS.029.02.032/04, is Natica prietoi Hidalgo, 1873).

Material erroneously referred to as Natica (Naticina) pul-
chella var. astensis Sacco, 1890 in MGPT. Colli Astesi: 3 syntypes,
MGPT BS.029.02.034/01; 5 syntypes, MGPT BS.029.02.034/05.

Material erroneously referred to as Natica (Tectonatica) tec-
tula Sacco, 1890 in MGPT. Colli Astesi: 1 syntype, MGPT
BS.029.04.001/06.

Material from the collecting localities. Villalvernia: 12 spms.,
NP 9654; Volpedo: 15 spms., NP 9655, 1 spm., MPUM 9741; Badag-
nano: 5 spms., NP 9639; Balzo del Musico: 40 spms., NP 9646; Diolo: 1
spm., NP 9825; Montezago: 6 spms., NP 9647; Pradalbino I: 4 spms.,
NP 9648; Pradalbino II: 1 spm., NP 9649, 1 spm., MPUM 9742; Rio
Rosello: 15 spms., NP 9650, 1 spm., MPUM 9743, 1 spm., MGGC
23414, 1 spm., MGC 1365, 1 spm., MZB 31661, 1 spm., GF 1163;
San Lorenzo in Collina: 4 spms., NP 9651; Bibbiano: 7 spms., NP
9640; Calanchi di San Martino: 1 spm., NP 9641; Ciuciano: 1 spm.,
NP 9643, 1 spm., MPUM 9745; Il Campino: 9 spms., NP 9653; Linari:
1 spm., NP 9644; Montaione: 1 spm., NP 9645; Ponte a Elsa: 1 spm.,
NP 9787; Spicchio: 24 spms., NP 9642; Altavilla Milicia: 1 spm., NP
9638.

Other material examined. Villalvernia: 12 spms., private col-
lection; Badagnano: 5 spms., MZB 000033, 1 spm., MZB 000042; La
Valle: 2 spms., MZB 15617, 1 spm., MZB 15671; Marano sul Panaro: 1
spm., private collection; Pradalbino: 2 spms., MZB 15642, 1 spm., MZB
15660; Colle Val d’Elsa: 1 spm., private collection; Altavilla Milicia: 1
spm., private collection.

Description. Protoconch small, turbiniform,
markedly depressed, of 2 slightly convex whorls,
smooth except for very small tip bearing distant spiral
threads on abapical half. Teleoconch globose-elongate,
rather thick. Spire broadly conical, moderately elevated,
whorls slightly to very slightly convex. Suture fine,
flush. Last whorl pyriform-globose, moderately pro-
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duced but not expanded toward aperture; subsutural
shelf flat, gently sloping, barely defined abapically; per-
iphery distinctly above midline. Aperture D-shaped in
gently prosocline plane, height about twice width; outer
lip arising high on the last whorl. Parietal callus sub-
quadrangular, very thick, ending at level of basal fas-
ciole; anterior lobe small to indistinct. Umbilicus deep,
medium-sized, constricted adapically and rather widely
opening abapically, demarcated from base by rounded
angulation; umbilical wall concave, gently sloping; inner
surface with uneven growth markings. Funicle subme-
dian, broad and markedly depressed, separated from
umbilical wall by rather shallow spiral furrow of vari-
able breadth producing slight notch on inner lip; abaxial
side of groove subvertical, forming sharp angle with
umbilical wall. Umbilical callus thick, subtriangular,
with straight or attenuated reverse S-shaped outline,
obliquely merging into parietal callus. Basal fasciole
narrow, poorly differentiated. Surface with prosocline
growth lines slightly arched subsuturally. Color uni-
form pale brown, with uneven whitish collabral stripes.

Dimensions (mm):

DHW PD H D SH
0.079-0.099 0.532-0.632 | 4.639-10.991 3.895-8.867 | 0.905-3.521
0.089 0.582 7.815 6.381 2213
AH AW Uw IS SA
3.299-7.907 1.824-5.096 1.155-2.655  9°-25° | 84°-120°
5.603 3.460 1.905 17° 102

Remarks. From the synonymy reported by Sacco
(1891, p. 77), it appears that the new name exturbinoides
was introduced by the same author (1890) to apply to
Pliocene shell material from Piedmont erroneously re-
ferred to as Natica turbinoides Grateloup, 1827 by Sis-
monda (1847, p. 51). We have examined a lot of Burdi-
galian specimens from Saucats that fully conform to the
figures of Natica turbinoides published by Grateloup
(1847) and Cossmann & Peyrot (1919), and note that
Grateloup’s taxon differs markedly from exturbinoides
by its more slender shell with more elevated spire, its
protoconch of 2.75 whorls with significantly smaller tip,
its umbilicus devoid of both funicle and inner spiral
furrow, and the strongly reduced umbilical callus which
is merely a slight abapical extension of the parietal cal-
lus.

Euspira exturbinoides was originally established
as a variety of Natica hemiclausa Sowerby, 1825, which
it seems to resemble. However, since Sowerby’s short
description and figure (p. 125, pl. 479, fig. 2) are scarcely
informative, N. hemiclausa was variously interpreted
later on (cf. Wood 1848, Harmer 1921 and Marquet
1997) and its actual relationships with E. exturbinoides
remain unclear. We tried to examine the syntypes of N.
hemiclausa supposed to be housed in NHML, but no

answer was received from the curator there. In these
circumstances, we treat E. exturbinoides as a distinct
species and note that, should it result conspecific with
N. hemiclausa, the latter name bears priority.

In the course of consultation of the material in
MGPT, we noticed that 8 specimens originally assigned
to Natica (Naticina) pulchella var. astensis Sacco, 1890
and 1 referred to as Natica (Tectonatica) tectula by Sac-
co (1890) actually agree with the characters of Euspira
exturbinoides and are herein assigned to it.

Euspira exturbinoides exhibits teleoconch charac-
ters strikingly similar to those of the Pleistocene and
Recent species Euspira macilenta (Philippi, 1844). The
two taxa can be distinguished from one another primar-
ily on the basis of larval shells: that of E. exturbinoides
has 2 whorls (over half a whorl more than that of E.
macilenta) and has a significantly smaller diameter of
the first half-whorl.

Stratigraphic occurrence. Euspira exturbinoides
(Sacco, 1890) seems to have appeared in the Tortonian
of northern Italy (Montegibbio). We recovered it from
Early to Late Pliocene deposits of Piedmont, Emilia,
Tuscany and Sicily. On the basis of our data, E. extur-
binoides was replaced by Euspira macilenta (Philippi,
1844) by the very early Pleistocene and the Pliocene
quotations of E. macilenta actually refer to E. exturbi-
noides (see remarks above).

Euspira grossularia (Marche-Marchad, 1957)
Pl 1, figs 8, 9; PL 3, fig. 6; PL. 4, figs 4-6

1957 Polynices grossularia Marche-Marchad, p. 201, pl. 1, fig. 3.

1980 Lunatia grossularia - Piani, p. 143.

1986 Polinices (Euspira) grossularia - Dixon & Ryall, p. 8.

1986 Euspira grossularia - Villa, p. 16.

1993 Euspira grossularia - Bouchet & Waren, pag. 768, text-figs.

1796, 1826, 1844, 1881, 1897, 1910.

1995 Euspira grossularia - Bodon et al., p. 31.

1997 Euspira grossularia - Giannuzzi-Savelli et al., figs. 789,
823.

1998 Euspira grossularia - Lacroce & Repetto, p. 147, 148, 150,
text- figs. 2-7.

2000 Euspira grossularia - Lacroce, p. 32, text-fig. 1.

Type material. Holotype of Polinices grossularia Marche-
Marchad; the shell figured by Marche-Marchad (1957, pl. 1, fig. 3),
MNHN Moll 5327, south of Cape Verde Islands.

Material erroneously referred to as Natica (Naticina) catena
var. depressiuscula Sacco, 1891 in MGPT. Castelnuovo d’Asti: 1 syn-
type, MGPT BS.029.02.022/08.

Material erroneously referred to as Natica (Naticina) pul-
chella var. astensis Sacco, 1890 in MGPT. Zinola: 1 syntype, MGPT
BS.029.02.034/03.

Material erroneously referred to as Natica (Tectonatica) tec-
tula Sacco, 1890 in MGPT. Colli Astesi: 1 syntype, MGPT
BS.029.04.001/06.

Material erroneously referred to as Natica (Naticina) hemi-
clausa var. exturbinoides Sacco, 1890 in MGPT. Tetti Borelli, Late
Miocene: 1 syntype, MGPT BS.029.02.032/01.



392 Pedriali L. & Robba E.

Material from the collecting localities. Cossato: 1 spm., NP
9663; Rio di Bocca d’Asino, Tortonian: 2 spms., NP 9671; Volpedo: 1
spm., NP 9675; Bussana Vecchia: 2 spms., NP 9658; Ceriale: 5 spms.,
NP 9661; Rio Torsero: 4 spms., NP 9672, 1 spm., MPUM 9746, 1 spm.,
MPUM 9747, 1 spm., MGC 1366; Arda: 1 spm., NP 9659; Badagnano:
3 spms., NP 9657; Diolo: 4 spms., NP 9664, 1 spm., MGC 1367; Mon-
tegibbio, Tortonian: 2 spms., NP 9667; Pradalbino I: 1 spm., NP 9669;
Pradalbino II: 1 spm., NP 9670; San Lorenzo in Collina: 1 spm., NP
9673; Barca: 3 spms., NP 9824, 1 spm., MPUM 9748, 1 spm., MGGC
23415, 1 spm., MZB 31662; Cava I Sodi: 1 spm., NP 9660; Ciuciano: 6
spms., NP 9662; Il Treppié: 2 spms., NP 9674; Monsindoli: 2 spms., NP
9666; Orciano Pisano: 6 spms., NP 9668, 1 spm., MPUM 9749, 1 spm.,
MPUM 9750, 1 spm., GF 1164; Guidonia: 1 spm., NP 9665; Altavilla
Milicia: 1 spm., NP 9656.

Other material examined. Castello di Annone: 2 spms., MZB
30218, 2 spms., MZB 41955; Cervere: 4 spms., MZB 42019; Rio di
Bocca d’Asino, Tortonian: 4 spms., private collection; Tetti Borelli,
Messinian: 7 spms., private collection; Bussana Vecchia: 13 spms., pri-
vate collection; Caranchi: 22 spms., private collection; Rio Torsero: 1
spm., MZB 15698, 1 spm., MZB 41950, 15 spms., private collection;
Arda: 1 spm., MZB 15658; Badagnano: 1 spm., MZB 000042, 1 spm.,
MZB 004614; Buco del Diavolo: 2 spms., PPMM 54008; Campore: 1
spm., MZB 008423; Diolo: 3 spms., PPMM 54007; Rio Rosello: 2 spms.,
PPMM 54010; Barca: 10 spms., PPMM 54009; Colle Val d’Elsa: 1 spm.,
private collection; Guistrigona: 1 spm., MZB 15739; Orciano Pisano: 5
spms., private collection; Guidonia: 4 spms., private collection; Pome-
zia, Pleistocene: 1 spm., private collection; Pecoraro, Pleistocene: 1
spm., private collection, 1 spm., MPUM 9751; Alboran Sea, Chufarinas
Isles, Spain, Recent: 3 spms., PCM 46; Malaga, Spain, Recent: 1 spm.,
NP 9676; Greece, Recent:1 spm., NP 9677, 1 spm., MPUM 9752; Mo-
rocco, Recent: 1 spm., MPUM 9753.

Description. Protoconch medium-sized, de-
pressed-turbiniform, of 2.85-3 convex whorls, smooth
except for very small tip bearing unevenly noded spiral
threads occasionally connected by thin, irregular axials.
Teleoconch globose, rather thin. Spire broadly conical,
moderately elevated, whorls convex. Suture fine, ad-
pressed. Last whorl globose, moderately extended, very
slightly expanded abapically toward aperture; subsutur-
al shelf indistinct; periphery about at midline. Aperture
D-shaped in nearly orthocline plane, height about 1.9
times the width. Parietal callus rather thin, narrow, with
markedly concave abapertural outline, reaching basal
fasciole; anterior lobe roundly angular, slightly extend-
ing over adapical part of umbilicus. Umbilicus deep,
small, distinctly angular or subangular adapically, mar-
gin broadly rounded, hence demarcation from base
poorly defined; umbilical wall steeply sloping; inner
surface with fine growth markings. Funicle submedian,
broad and exceedingly slight swelling, absent in larger
shells. Umbilical callus moderately thick, subtriangular,
obliquely merging into anterior lobe of parietal callus.
Basal fasciole poorly differentiated. Surface with fine,
uneven growth lines slightly arched subsuturally; a faint
spiral microstriation occurs on last whorl. Color pale
yellowish-brown background shaded light violet-gray
on spire whorls with reddish-brown pattern of sparse,
uneven spots arranged into 5 spiral rows.

Dimensions (mm):

DHW PD H D SH
0.070-0.090 | 1.324-1.496 |2.532-22.896 : 2.669-20.977  0.521-6.707
0.080 1.410 12.714 11.823 3.093
AH AW uw IS SA
2.887-16.399 1.261-11.413 ' 0.413-5.273 16°-36° 100°-140°
9.643 6.337 2.843 26° 120°

Remarks. Four shells in MGPT, respectively re-
ferred to as Natica (Naticina) catena var. depressiuscula,
Natica (Naticina) pulchella var. astensis, Natica (Tecto-
natica) tectula and Natica (Naticina) hemiclausa var.
exturbinoides by Sacco (1891), proved to belong to Ex-
spira grossularia.

The present species differs from the related Late
Miocene species Natica problema Seguenza, 1880 (to-
potypes from Benestare examined) primarily in having a
significantly greater protoconch diameter, a smaller um-
bilicus without any inner spiral furrow, and a different
outline of the umbilical callus.

Stratigraphic occurrence. Oldest records of Eu-
spira grossularia (Marche-Marchad, 1957) are from Late
Miocene deposits of Piedmont and Emilia. The species
was found to occur uncommonly at several Pliocene
localities of Piedmont, Liguria, Emilia, Tuscany and La-
tium. Pleistocene records are scanty and refer to a few
sites in central and southern Italy. The species is still
living in the western Mediterranean and eastern Atlantic
as far south as Angola.

Euspira guillemini (Payraudeau, 1826)
Pl 1, figs 10, 11; PL 3, fig. 7; PL 4, figs 7-9

1826 Natica guillemini Payraudeau, p. 119 (n. 251), pl. 5, figs.
25, 26.

1980 Lunatia guillemini - Piani, p. 143.

1986 Euspira guillemini - Villa, p. 16.

1995 Polinices guillemini - Bodon et al., p. 31.

1997 Euspira guillemini - Giannuzzi-Savelli et al., figs. 786-788,
822.

2005 Euspira guillemini - Repetto et al., text-fig. 468.

Uncertain references

Euspira guillemini - Oztiirk et al., 2004: p. 56; - Trono, 2007: p.
63.

Lunatia guillemini - Barsotti et al., 1974: p. 432, 437, 445; -
Ruggieri, 1975: p. 160; - Monegatti & Raineri, 1987: p. 303.

Natica guillemini - Philippi, 1836: p. 162, 163; - Philippi, 1844:
p. 140, 141; - Bronn, 1848: p. 783; - Manzoni, 1868: p. 54; - Seguenza,
1876: p. 12, n. 495; - Seguenza, 1880: p. 264, n. 250; 354, n. 112; -
Parona, 1883a: p. 8; - Fucini, 1891: p. 70; - Malatesta, 1943: p. 171,
175; - Monegatti & Raineri, 1987: p. 300.

Polynices guillemini - Ruggieri, 1962: p. 27; - Francaviglia, 1941:
p. 67.

Type material. Not seen. Payraudeau’s type material appar-
ently in MNHN, but not yet authenticated and hence unavailable for
consultation (Virginie Héros, personal communication 2007).

Material erroneously referred to as Natica (Naticina) pul-
chella var. astensis Sacco, 1890 in MGPT. Colli Astesi: 5 syntypes,
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MGPT BS.029.02.034/01; Villalvernia: 2 syntypes, MGPT
BS.029.02.034/04; Albenga: 1 syntype, MGPT BS.029.02.034/02.

Material erroneously referred to as Natica (Tectonatica) tec-
tula Sacco, 1890 in MGPT. Colli Astesi: 1 syntype, MGPT
BS.029.04.001/06.

Material from the collecting localities. La Loggia: 2 spms., NP
9679; Bibbiano: 49 spms., NP 9678, 1 spm., MPUM 9754, 1 spm.,
MPUM 9755, 1 spm., MPUM 9756; Il Campino: 1 spm., NP 9682;
Linari: 6 spms., NP 9680; Montaione: 60 spms., NP 9681, 2 spms.,
MPUM 9757, 1 spm., MGGC 23416, 1 spm., MGC 1368, 1 spm.,
MZB 31663, 1 spm., GF 1165; Cutrofiano, Pleistocene: 2 spms., NP
9683; Bovetto, Pleistocene: 1 spm., MPUM 9759; Porcaro, Pleistocene:
7 spms., NP 9687, 1 spm., MPUM 9758.

Other material examined. Cervere: 1 spm., MZB 40432; Colle
Val d’Elsa: 1 spm., private collection; Archi, Pleistocene: 4 spms., pri-
vate collection; Pecoraro, Pleistocene: 2 spms., private collection; Bo-
vetto, Pleistocene: 2 spms., MZB 005335, 3 spms., private collection;
Estepona, Spain, Recent: 11 spms., PCM 507; Malaga, Spain, Recent: 2
spms., NP 9685; Manilva, Spain, Recent: 14 spms., private collection;
Livorno, Recent: 1 spm., MZB 15667; Procida Island, Recent: 2 spms.,
MZB 15669; Aeroporto, Reggio Calabria, Recent: 1 spm., private col-
lection; Oliveri, Messina, Recent: 2 spms., NP 9684, 1 spm., MPUM
9760; Adriatic Sea, Recent: 1 spm., MZB 15637; Porto Cesareo, Lecce,
Recent: 1 spm., PCM 1167; off Torre San Giovanni, Gallipoli, Recent: 1
spm., MZB 006703; Katerini, Greece, Recent: 1 spm., NP 9686; The-
saloniki, Greece, Recent: 1 spm., MZB 15668.

Description. Protoconch small, depressed-turbi-
niform, of 1.35-1.60 gently convex whorls, smooth ex-
cept for the small tip bearing rather distant, oblique
spiral threads on the abapical two-thirds. Teleoconch
globose, rather thin. Spire broadly conical, moderately
elevated, whorls flatly-convex. Suture fine, almost flush
to flush. Last whorl globose, moderately extended, very
slightly expanded abapically toward aperture; subsutur-
al shelf flat to scarcely concave, poorly defined; periph-
ery above midline.

Aperture D-shaped in gently prosocline plane,
height about 1.8 times the width; outer lip arising high
on last whorl. Parietal callus rather thin, narrowly sub-
quadrangular, with slightly concave abapertural outline,
ending at level of umbilical border; anterior lobe small
and roundly angular to indistinct. Umbilicus deep,
small, irregularly drop-shaped, margin broadly
rounded, hence demarcation from base poorly defined;
umbilical wall gently concave, moderately sloping; in-
ner surface with fine growth markings. Funicle broad,
markedly depressed, separated from umbilical wall by
shallow spiral furrow of variable breadth, forming slight
notch on abapical part of inner lip. Umbilical callus
moderately thick, narrowly subtriangular, obliquely
merging into anterior lobe of parietal callus and slightly
covering adapical part of umbilicus. Basal fasciole nar-
row, barely prominent, mostly suggested by bending of
growth lines. Surface with very fine, uneven growth
lines slightly arched subsuturally; a faint spiral micro-
striation occurs on last whorl. Color light gray back-
ground with reddish-brown pattern of uneven mottles
and/or collabral stripes darker subsuturally and on low-

er base; mid adapical part of parietal callus reddish-
brown.

Dimensions (mm):

DHW PD H D SH
0.246-0.282 :0,736-0,900 : 0.811-19.487 | 1.341-16.669 | 0.000-6.292
0.264 0.818 10.149 9.005 2.706
AH AW Uw IS SA
1.491-13.395:0.897-8.729 . 0.142-4.094 15°-31° 95°-127°
7.443 4.813 2.118 23° 111°

Remarks. Eight shells erroneously referred to as
Natica (Naticina) pulchella var. astensis Sacco, 1890 and
1 specimen originally included in Natica (Tectonatica)
tectula Sacco, 1890, all in MGPT, proved to match the
distinguishing characters of Euspira guillemini and are
here assigned to it.

Euspira grossularia (Marche-Marchad, 1957) ap-
pears to be closely similar in terms of shell shape. How-
ever, it can easily be differentiated from Euspira guille-
mini primarily on account of its significantly larger,
multispiral protoconch with diameter of the first half-
whorl three times smaller, its more convex spire whorls
meeting at distinctly adpressed instead of flush sutures,
its better developed anterior lobe of the parietal callus,
its umbilicus devoid of an inner spiral furrow, and its
different color pattern.

Seguenza (1880), in proposing the new species
Natica problema, remarked its affinity with the present
species. We have examined several topotypes from the
Tortonian deposits of Benestare and can state that Se-
guenza’s species differs from Euspira guillemini in hav-
ing: protoconch of 3 whorls (1.35-1.60 whorls in E.
guillemini) with significantly smaller tip, somewhat
more inflated last whorl, broader umbilicus with more
prominent funicle and deeper inner spiral furrow, and
thicker, roundly outlined umbilical callus. The larval
shell is the most relevant distinguishing character.

Stratigraphic occurrence. Previous quotations of
Euspira guillemini (Payraudeau, 1826) from Pliocene
deposits of Italy are scanty and mostly uncertain (see
references above). Reliable Pliocene records are from
Piedmont and Tuscany. The species appears to be un-
common in Pleistocene localities of southern Italy. It is
reported to live in the Mediterranean and the eastern
Atlantic, from Great Britain to Canary Islands.

Euspira helicina helicina (Brocchi, 1814)
PL 1, figs 12, 13, 16-18; Pl 3, fig. 8; PL. 4, fig. 10

1814 Nerita helicina Brocchi, p. 297, pl. 1, fig. 10.

1880 Natica helicina - Fontannes, p. 115, pl. 7, fig. 11.

1890 Natica (Naticina) catena var. helicina - Sacco, p. 30.

1890 Natica (Naticina) catena var. helicina subvar. subopturata
Sacco, p. 30 (nomen nudum).
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1890 Natica (Naticina) catena var. helicina subvar. ovatoconica
Sacco, p. 30 (nomen nudum).

1890 Natica (Naticina) catena var. helicina subvar. psendofuni-
culosa Sacco, p. 30 (nomen nudum).

1890 Natica (Naticina) catena var. helicina subvar. perconica
Sacco, p. 30 (nomen nudum).

1890 Natica (Naticina) catena var. helicina subvar. elatiuscula
Sacco, p. 30 (nomen nudum).

1890 Natica (Naticina) catena var. helicina subvar. depressiuscu-
la Sacco, p. 30 (nomen nudum).

1890 Natica (Naticina) catena var. helicina subvar. lineofascio-
lata Sacco, p. 30 (nomen nudum).

1890 Natica (Naticina) catena var. helicina subvar. basibrunnea-
ta Sacco, p. 30 (nomen nudum).

1890 Natica (Naticina) catena var. helicina subvar. psendorufa
Sacco, p. 30 (nomen nudum).

1890 Natica (Naticina) catena var. helicina subvar. psendociner-
ea Sacco, p. 30 (nomen nudum).

1891 Natica (Naticina) catena var. helicina - Sacco, p. 70, pl. 2,
fig. 43.

1891 Natica (Naticina) catena var. subobturata Sacco, p. 72.

1891 Natica (Naticina) catena var. ovatoconica Sacco, p. 73.

1891 Natica (Naticina) catena var. pseudofuniculosa Sacco, p.
74.

1891 Natica (Naticina) catena var. perconica Sacco, p. 74.

1891 Natica (Naticina) catena var. elatiuscula Sacco, p. 74.

1891 Natica (Naticina) catena var. depressiuscula Sacco, p. 74.

1891 Natica (Naticina) catena var. lineofasciolata Sacco, p. 75.

1891 Natica (Naticina) catena var. basibrunneata Sacco, p. 75.

1891 Natica (Naticina) catena var. pseudorufa Sacco, p. 75.

1891 Natica (Naticina) catena var. pseudocinerea Sacco, p. 75.

1904 Natica (Naticina) catena var. subobturata - Sacco, p. 103,
pl. 22, figs. 31, 32.

1904 Natica (Naticina) catena var. ovatoconica - Sacco, p. 103,
pl. 22, fig. 34.

1904 Natica (Naticina) catena var. pseudofuniculosa - Sacco, p.
103, pl. 22, fig, 35.

1904 Natica (Naticina) catena var. perconica - Sacco, p. 103, pl.
22, fig. 36.

1904 Natica (Naticina) catena var. elatinscula - Sacco, p. 103, pl.
22, figs. 37-39.

1904 Natica (Naticina) catena var. depressinscula - Sacco, p. 103,
pl. 22, fig. 40.

1904 Natica (Naticina) catena var. basibrunneata - Sacco, p.
103, pl. 22, fig, 41.

1904 Natica (Naticina) catena var. psendocinerea - Sacco, p. 103,
pl. 22, fig. 42.

1919 Natica (Lunatia) helicina - Cossmann & Peyrot, p. 432, n.
254, pl. 11, figs. 39-41; pl. 12, figs. 29, 54.

not 1955 Polynices (Lunatia) helicina - Rossi Ronchetti, p. 161,
text- fig. 82 (= Natica prietoi Hidalgo, 1873).

1967 Lunatia catena - Palla, p. 962, pl. 72, fig. 4;

1967 Lunatia catena {. helicina - Pelosio, p. 125, pl. 37, figs. 6-7.

1969 Polinices (Euspira) helicinus helicinus - Janssen, p. 163, pl.
4, figs. 18-21 (not fig. 17 = Natica prietoi Hidalgo, 1873); pl. 5, figs. 1-3.

1969 Lunatia catena helicina - Mastrorilli, p. 118, pl. 6, figs. 12,
13, 16.

1974 Euspira catena helicina - Malatesta, p. 238, pl. 18, fig. 6.

1976 Lunatia catena helicina - Caprotti: p. 9, pl. 12, fig. 4;

not 1978 Nerita helicina - Pinna & Spezia, p. 156, pl. 42, fig. 3
(= Natica prietoi Hidalgo, 1873).

1981 Lunatia catena helicina - Robba, p. 102, 129, 151, 154, tab.

1984 Naticina catena var. helicina - Ferrero Mortara et al., p. 32.
1984 Naticina catena var. subobturata - Ferrero Mortara et al.,
p- 32.

1984 Naticina catena var. ovatoconica - Ferrero Mortara et al.,
p- 33.

1984 Naticina catena var. pseudofuniculosa - Ferrero Mortara et
al.,, p. 33.

1984 Naticina catena var. perconica - Ferrero Mortara et al., p. 33.

1984 Naticina catena var. elatinscula - Ferrero Mortara et al., p.

33.
PLATE 1

Fig. 1 - Euspira bononiensis  (Foresti, 1884). Pradalbino I
MPUM 9736; apertural side.

Fig. 2 - Euspira bononiensis (Foresti, 1884). Syntype of Natica
(Naticina) catena var. dilatata Sacco, 1891. Colli Astesi.
MGPT BS.029.02.012; apertural side.

Fig.3 - Euspira bononiensis (Foresti, 1884). Lectotype (here de-

signated) of Natica (Naticina) catena var. latoastensis
Sacco, 1891. Colli Astesi. MGPT BS.029.02.013; apertural
side.

Fig. 4 - Euspira catena (da Costa, 1778). Granville, France.
MPUM 9782; apertural side.

Fig. 5 - Euspira exturbinoides (Sacco, 1890). Lectotype (here de-
signated) of Natica (Naticina) hemiclansa var. exturbi-
noides Sacco, 1890. Colli Astesi. MGPT BS.029.02.032;
apertural side.

Fig. 6 - Euspira exturbinoides (Sacco, 1890). Volpedo. MPUM
9741; apertural side.
Fig. 7 - Euspira macilenta (Philippi, 1844). Lido degli Estensi,

Comacchio. MPUM 9744; apertural side.

Fig. 8 - Euspira grossularia (Marche-Marchad, 1957). Diolo.
MGC 1367; apertural side.

Fig. 9 - Euspira grossularia (Marche-Marchad, 1957). Greece.
MPUM 9752; apertural side.

Fig. 10 - Euspira guillemini (Payraudeau, 1826). Bibbiano. MPUM
9754; apertural side.

Fig. 11 - Euspira guillemini (Payraudeau, 1826). Oliveri, Messina.
MPUM 9760; apertural side.
Fig. 12 - Euspira helicina helicina (Brocchi, 1814). Neotype (desig-

nated by Pedriali & Robba, 2008b) of Nerita helicina
Brocchi, 1814. Piacentino. MSNM 1 4680; apertural side.

Fig. 13 - Euspira helicina helicina (Brocchi, 1814). Piacentino.
MSNM i 4682; apertural side.

Fig. 14 - Tectonatica prietoi (Hidalgo, 1873). Piacentino. MSNM i
4681; apertural side.

Fig. 15 - Tectonatica prietoi (Hidalgo, 1873). The shell figured by
Rossi Ronchetti (1955) as “holotype” of Nerita helicina
Brocchi, 1814. Piacentino. MSNM i 4679; apertural side.

Fig. 16 - Euspira helicina helicina (Brocchi, 1814). Orciano Pisano.
MPUM 9767; apertural side.

Fig. 17 - Euspira helicina helicina (Brocchi, 1814). Lectotype (here

designated) of Natica (Naticina) catena var. lineofasciola-
ta Sacco, 1891. Savona. MGPT BS.029.02.023; apertural
side.

Fig. 18 - Euspira helicina helicina (Brocchi, 1814). Lectotype (here
designated) of Natica (Naticina) catena var. psendorufa
Sacco, 1891. Savona. MGPT BS.029.02.025; apertural
side.

Fig. 19 - Euspira bhelicina fusca (Blainville, 1825). Pecoraro.
MPUM 9819; apertural side.
Fig. 20 - Euspira magenesi Pedriali & Robba, 2001. La Valle. MGC

1371; apertural side.

Scale bars = 8§ mm.
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1984 Naticina catena var. depressiuscula - Ferrero Mortara et al.,

p- 33.

1984 Naticina catena var. lineofasciolata - Ferrero Mortara et
al., p. 33.

1984 Naticina catena var. basibrunneata - Ferrero Mortara et
al, p. 33.

1984 Naticina catena var. pseudorufa - Ferrero Mortara et al., p.
33.

1984 Naticina catena var. pseudocinerea - Ferrero Mortara et al.,
p- 33.

1992 Euspira catena - Cavallo & Repetto, fig. 124 (not da Costa,
1778).

1996 Euspira catena f. helicina - Pedriali, p. 10, pl. 3, figs. 6-7.

1996 Euspira nitida - Pedriali, p. 14, pl. 3, fig. 8 (not Donovan,
1804).

1997 Polinices catena - Lacroce, p. 28, pl. 2, fig. 8 (not da Costa,
1778).

1997 Polinices fusca - Lacroce, p. 28, pl. 2, fig. 9 (not Blainville,
1825).

2000 Polinices fusca - Lacroce, p. 33 (not Blainville, 1825).

2004 Euspira fusca - Repetto & Lacroce, p. 193, 198, pl. 1, fig. 3
(not Blainville, 1825).

Uncertain references

Euspira catena - Moroni & Torre, 1966: p. 30; - Tabanelli, 1994:
p- 279; - Lacroce & Repetto, 1998: p. 148, 150; - Brunetti, 2002: p. 48.

Euspira catena helicina - Menesini, 1977: p. 255; - Cauli &
Ragaini, 1991: p. 283.

Euspira fusca - Ortoleva, 1992: p. 140.

Euspira helicina - Glibert, 1963: p. 89; - Tabanelli & Segurini,
1995: p. 9; - Ceregato et al., 2002: p. 5; - Brunetti & Vecchi, 2005: p. 3; -
Brunetti & Soccio, 2007: p. 107.

Euspira aggr. helicina - Wienrich, 2001: p. 425, pl. 68, fig. 9; pl.
85, figs. 5, 6, 8; pl.. 86, figs. 1-2.

Lunatia catena - Moroni & Paonita, 1964: p. 39; - Grecchi,
1975: p. 227; - Bernasconi, 1989: p. 58, 75.

Lunatia catena f. proboniensis - Aimone & Ferrero Mortara,
1983: p. 295.

Lunatia catena helicina - Pavia, 1976: p. 103, 110, 112, 118; -
Aimone & Ferrero Mortara, 1983: p. 295; - Buccheri et al., 1987: p. 225,
230 (pars); - Greco & Buccheri, 1988: p. 399; - Landini et al., 1991: p.
180, 182, 183, 184, 190; Barbarino & Scarselli, 1992: p. 412; Ragaini &
Mariani, 1992: p. 8, 20.

Lunatia (Lunatia) catena - Ruggieri, 1962: p. 27 (pars); - Ca-
retto, 1986: p. 48.

Lunatia (Lunatia) catena helicina - Robba, 1968: p. 457, 467,
468, 469, 470, 477, 528; - Caprotti, 1970: p. 163, pl. 5, fig. 4; - Caprotti,
1974: p. 24, n. 45.

Lunatia helicina - Marasti & Raffi, 1976: p. 196; - Marasti &
Raffi, 1977: p. 228, 232; - Pavia & Robba, 1979: p. 554; - Montefameglio
etal., 1980: p. 176, 178, 182, 189; - Anfossi et al., 1982: p. 92; - Brambilla
et al., 1983: p. 18; - Brambilla & Lualdi, 1987: p. 243, 245, 248, 255; -
Monegatti & Raineri, 1987: p. 296; - Brambilla & Lualdi, 1988: p. 19,
22; - Pavia et al., 1989: p- 529, 539, 544, 548, 549, 563, 566, 568.

Lunatia fusca - Brambilla et al.,, 1983: p. 18; - Brambilla &
Lualdi, 1987: p. 243, 245, 251, 254, 255, 262.

Natica catena - Seguenza, 1876: p. 10, n. 484; - Seguenza, 1880:
p- 264, n. 245; - Pantanelli, 1881: p. 67; - Neviani, 1887: p. 175, 191, 204;
- Sangiorgi, 1928: p. 171.

Natica catena var. elatinscula - Arduini, 1895: p. 184, n. 124.

Natica catena var. helicina - Arduini, 1895: p. 184, n. 123; -
Bongo, 1914: p. 443; - Cowper Reed, 1930: p. 257.

Natica fusca - Appelius, 1871: p. 81, 117; - Seguenza, 1876: p.
12, n. 492; - Seguenza, 1880: p. 111, n. 176; 264, n. 246; - Neviani, 1887:
p- 175, 186, 187, 188, 191, 193, 196, 199, 204; - Dubertret et al., 1937: p.
104; - Ruggieri, 1957b: p. 86 (pars).

Natica helicina - Sismonda, 1842: p. 27; - Calcara, 1845: p. 30; -
Michelotti, 1847: p. 155, pl. 6, fig. 4; -Sismonda, 1847: p. 51; - Bronn,
1848: p. 783; - d’Orbigny, 1852: p. 38, n. 574; p.168, n. 74; - Doderlein,
1862: p. 18; - Foresti, 1868: p. 73, n. 171; - Coppi, 1869: p. 35, n. 394; -
Appelius, 1871: p. 23, 46, 84, 117; - Cocconi, 1873: p. 526, n. 6; -
Foresti, 1874: p. 81; - De Stefani, 1876: p. 8; - Foresti, 1876: p. 550; -
Pantanelli, 1876: p. 5; - Depontaillier, 1877: p. 781, n. 107; - Pantanelli,
1877: p. 231; - De Stefani & Pantanelli, 1879: p. 140; Ferretti, 1879: p. 5,
10, 11; - Coppi, 1880: p. 11, n. 135; - Pantanelli, 1880: p. 274; - Coppi,
1881a: p. 18, n. 234; - Coppi, 1881b: p. 61, n. 530; - Parona, 1883a: p. §;
Malagoli, 1884: p. 9; - Parona, 1886: p. 105, 116; - Terrenzi, 1886: p. 333;
- Verri, 1886: p. 446; - Pantanelli & Mazzetti, 1887a: p. 3; - Pantanelli &
Mazzetti, 1887b: p. 26; - Clerici, 1888: p. 109; - De Stefani, 1888: p. 221;
- Trabucco, 1888: p. 26, n. 51; - Arduini, 1895: p. 183, n. 120; - Almera
& Bofill, 1898: p. 50, 181; - Simonelli, 1883: p. 265, 282; - Depéret &
Caziot, 1903: p. 323; - Bourcart et al., 1923: p. 273; - Moretti, 1938: p.
79; - Fekih, 1975: p. 60, pl. 22, fig. 3.

Natica helycina - Ugolini, 1898; p. 4.

Natica helicina var. elongata - Almera & Bofill, 1898: p. 50.

Natica helicina var. spira elatiore - Doderlein, 1862: p. 18; -
Mazzetti, 1874: p. 164.

Natica monilifera - Sismonda, 1842: p. 27.

Natica sordida - Philippi, 1844: pag. 141.

Natica (Lunatia) fusca - Brugnone, 1880: p. 117.

Natica (Lunatia) helicina - Harmer, 1921: p. 683, pl. 54, figs. 4-5.

Natica (Naticina) fusca - Bevilacqua, 1928: p. 157.

Natica (Naticina) belicina - Bevilacqua, 1928: p. 153, 158; -
Malatesta & Nicosia, 1955: p. 180.

Naticina catena - Cerulli-Irelli, 1896: p. 11; - Simonelli, 1896: p.
339; - De Angelis D’Ossat, 1897: p. 116; - Cerulli-Irelli, 1898: p. 89; -
Bellini, 1904: p. 377; - Hornung, 1920: p. 88; - Zuffardi Commerci,
1929: p. 3.

Polynices catena - Cuscani Politi, 1978, p. 36, 39, 41.

Polynices fuscus - Ruggieri, 1949b: p. 44; - Ruggieri, 1950a: p.
80, 81, 82; - Ruggieri, 1957a: p. 37, 47, 50 (pars).

Polynices ex. gr. fuscus - Ruggieri, 1957a: p. 36, 39.

Polynices helicina - Di Geronimo, 1969: p. 108, 114.

Polynices helicinus - Moroni, 1957: p. 146, 150, 151, 153; - Rug-
gieri, 1957a: p. 23.

Polinices (Euspira) catena var. helicina - Kojumdgieva & Stra-
kimirov, 1960: p. 120, pl. 33, figs. 10-11.

Polynices (Euspira) helicina - Glibert, 1952b: p. 243, pl. 1, fig. 4.

Polinices (Lunatia) catena {. helicina - Glibert, 1952a: p. 69, pl.
5, fig. 8; - Venzo & Pelosio, 1963: p. 84.

Polinices (Lunatia) catena helicinus - Robba & Ostinelli, 1975:
p. 309, 317, 319, 320, 349, pl. 46, fig. 10; - Robba & Ostinelli, 1976: p.
524.

Polynices (Lunatia) catena helicina - Baldi, 1960: p. 65.

Polynices (Lunatia) helicina - Rasmussen, 1956: p. 58, pl. 4, fig. 6.

Polynices (Naticina) helicinus - Ruggieri, 1949a: p. 26.

Type material. Neotype of Nerita helicina Brocchi (designated
by Pedriali & Robba, 2008b) and figured in Pl. 1, fig. 12, MSNM i 4680,
Piacentino; 3 other specimens (see remarks below), MSNM i 4679, i
4681, 1 4682, Piacentino.

Other type material. Lectotype of Natica (Naticina) catena
var. subobturata Sacco (here designated): the shell figured by Sacco
(1904, pl. 22, fig. 32), MGPT BS.029.02.011, Savona; 1 paralectotype,
MGPT BS.029.02.010, Colli Torinesi, Miocene; 28 paralectotypes,
MGPT BS.029.02.011/04, Savona. Holotype of Natica (Naticina) cate-
na var. ovatoconica Sacco: the shell figured by Sacco (1904, pl. 22, fig.
34), MGPT BS.029.02.014, Albenga. Lectotype of Natica (Naticina)
catena var. psendofuniculosa Sacco (here designated): the shell figured
by Sacco (1904, pl. 22, fig. 35), MGPT BS.029.02.015, Savona; 14 para-
lectotypes, MGPT BS.029.02.015/01, Savona (other 5 syntypes, also
numbered BS.029.02.015/01, actually belong to Natica epiglottina var.
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strictiumbilicata Sacco, 1891). Lectotype of Natica (Naticina) catena
var. perconica Sacco (here designated): the shell figured by Sacco
(1904, pl. 22, fig. 36 b), MGPT BS.029.02.017, Savona; 1 paralectotype,
MGPT BS.029.02.016, Savona. Lectotype of Natica (Naticina) catena
var. elatiuscula Sacco (here designated): the shell figured by Sacco
(1904, pl. 22, fig. 39), MGPT BS.029.02.021, Albenga; 2 paralectotypes,
MGPT BS.029.02.021/01, Colli Torinesi, Miocene; 5 paralectotypes,
MGPT BS.029.02.021/03, Savona Fornaci; 5 paralectotypes, MGPT
BS.029.02.021/06, Castelnuovo d’Asti; 1 paralectotype, MGPT
BS.029.02.018, Colli Torinesi, Miocene; 1 paralectotype, MGPT
BS.029.02.019, Colli Torinesi, Miocene. Lectotype of Natica (Naticina)
catena var. depressiuscula Sacco (here designated): the shell figured by
Sacco (1904, pl. 22, fig. 40), MGPT BS.029.02.022, Mondovi; 8 para-
lectotypes, MGPT BS.029.02.022/03, Stazzano, Tortonian (other 5 syn-
types are Natica raropunctata Sasso, 1827 and 1 belongs to Natica
epiglottina var. koeneni Sacco, 1891, all also numbered BS.
029.02.022/03); 23 paralectotypes, MGPT BS.029.02.022/04, Savona
(other 2 syntypes, also numbered BS.029.02.022/04, respectively belong
to Natica epiglottina var. strictinmbilicata Sacco, 1891 and to Natica
prietoi Hidalgo, 1873); 2 paralectotypes, MGPT BS.029.02.022/07, Cla-
vesana. Lectotype of Natica (Naticina) catena var. lineofasciolata Sacco
(designated herein and figured in Pl 1, fig. 17), MGPT BS.029.02.023,
Savona. Lectotype of Natica (Naticina) catena var. basibrunneata Sacco
(here designated): the shell figured by Sacco (1904, pl. 22, fig. 41),
MGPT BS.029.02.024, Castelnuovo d’Asti; 1 paralectotype, MGPT
BS.029.02.024/01, Sant’Agata Fossili, Tortonian; 1 paralectotype,
MGPT BS.029.02.024/02, Stazzano, Tortonian. Lectotype of Natica
(Naticina) catena var. psendorufa Sacco (designated herein and figured
in PL 1, fig. 18), MGPT BS.029.02.025, Savona. Lectotype of Natica
(Naticina) catena var. psendocinerea Sacco (here designated): the shell
figured by Sacco (1904, pl. 22, fig. 42), MGPT BS.029.02.026, Savona; 3
paralectotypes, MGPT BS.029.02.026/01, Savona.

Material referred to as Natica (Naticina) catena var. helicina
(Brocchi, 1814) in MGPT. Albenga: 1 spm. figured by Sacco (1891, pl.
2, fig. 43), MGPT BS.029.02.009; Superga, Early Miocene: 26 spms.,
MGPT BS.029.02.009/01; Tetti Borelli, Late Miocene: 3 spms., MGPT
BS.029.02.009/03.

Material erroneously referred to as Natica (Naticina) catena
var. dilatata Sacco, 1891 in MGPT. Sant’Agata Fossili, Tortonian: 15
syntypes, MGPT BS.029.02.012/01; Stazzano, Tortonian: 11 syntypes,
MGPT BS.029.02.012/02; Savona: 3 syntypes, MGPT BS.029.02.012/
03; Castelnuovo d’Asti: 2 syntypes, MGPT BS.029.02.012/04.

Material erroneously referred to as Natica (Natica) epiglot-
tina var. pseudoepiglottina Sismonda, 1847 in MGPT. Bene Vagienna:
2 spms., MGPT BS.029.01.029/10.

Material erroneously referred to as Natica (Naticina) pul-
chella var. astensis Sacco, 1890 in MGPT. Colli Astesi: 2 syntypes,
MGPT BS.029.02.034/05.

Material from the collecting localities. Rio di Bocca d’Asino,
Tortonian: 2 spms., NP 9704; Rio Torsero: 35 spms., NP 9706; Bace-
dasco: 25 spms., NP 9689, 1 spm., MPUM 9761, 1 spm., MGC 1369;
Badagnano: 4 spms., NP 9690; Balzo del Musico: 1 spm., NP 9699;
Diolo: 8 spms., NP 9694; La Valle: 1 spm., NP 9696; Lugagnano: 16
spms., NP 9697; Pradalbino I: 7 spms., NP 9702; Pradalbino II: 46
spms., NP 9703; Rio Rosello: 4 spms., NP 9705; San Lorenzo in Col-
lina: 85 spms., NP 9707, 3 spms., MPUM 9762; Barca: 5 spms., NP
9708; Bibbiano: 3 spms., NP 9691; Cava I Sodi: 38 spms., MPUM 9763;
Ciuciano: 62 spms., NP 9693, 3 spms., MPUM 9764; Guistrigona: 1
spm., MPUM 9765; Monsindoli: 45 spms., NP 9698; Montenero: 7
spms., NP 9700; Orciano Pisano: 544 spms., NP 9701, 72 spms.,
MPUM 9766, 1 spm., MPUM 9767, 1 spm., MPUM 9768, 187 spms.,
MPUM 9769, 10 spms., MGGC 23417, 10 spms., MGC 1370, 10 spms.,
MZB 31664, 10 spms., GF 1166; Guidonia: 38 spms., NP 9695; Altavilla
Milicia: 2 spms., NP 9688.

Other material examined. Belveglio: 1 spm., MZB 29905; Cas-
sine: 20 spms., MZB 41804, 1 spm., MZB 41936; Cherasco: 1 spm.,

MZB 30139, 10 spms., MZB 42151; Montaldo Roero: 2 spms., MZB
43886, 7 spms., MZB 43908; Pino d’Asti: 2 spms., MZB 41935, 2 spms.,
MZB 42081; Rio di Bocca d’Asino, Tortonian: 2 spms., MZB 25980, 2
spms., MZB 25947, 1 spm., MZB 29706, 3 spms., MZB 29731, 16 spms.,
MZB 29739, 24 spms., private collection; Sant’Agata Fossili, Tortonian:
1 spm., MZB 26002, 14 spms., MZB 26974; Schierano, Asti: 1 spm.,
MZB 302165 Stazzano, Tortonian: 3 spms., MZB 29731; Viale: 2 spms.,
MZB 29125, 2 spms., MZB 29120; Bussana Vecchia: 14 spms., private
collection; Caranchi: 15 spms., private collection; Rio Torsero: 14 spms.,
MZB 41659, 6 spms., MZB 15654, 1 spm., MZB 15705, 2 spms., MZB
15698, 1 spm., MZB 15800, 1 spm., MZB 41625, 2 spms., MZB 41950,
35 spms., private collection; Zinola, Savona: 1 spm., MZB 29909; Ba-
dagnano: 1 spm., MZB 000032, 1 spm., MZB 000033, 1 spm., MZB
004614, 5 spms., PPMM 54014; Bagnolo: 7 spms., MZB 15810; Buco
del Diavolo: 1 spm., PPMM 54013; Campore: 2 spms., MZB 15757, 5
spms., MZB 15672, 1 spm., MZB 15701, 8 spms., MZB 008423; Cas-
tell’Arquato: 1 spm., MZB 003675; Gessi: 1 spm., MZB 15788; Marano
sul Panaro: 26 spms., private collection; Montegibbio, Tortonian: 2
spms., MZB 29109, 1 spm., MZB 29713, 2 spms., MZB 29740, 3 spms.,
MZB 005723, 34 spms., private collection; Pradalbino: 19 spms., MZB
000747, 1 spm., MZB 000748, 3 spms., MZB 15642, 1 spm., MZB 15652,
4 spms., MZB 15722, 2 spms., MZB 15741, 2 spms., private collection;
Pradalbino I: 1 spm., GF 1150, 1 spm., GF 1152; Pradalbino II: 1 spm.,
GF 1151; Guistrigona: 2 spms., MZB 15739; Monsindoli: 4 spms., MZB
15648; Orciano Pisano: 1 spm., MZB 15677, 2 spms., MZB 29112, 6
spms., MZB 15616, 3 spms., MZB 43913, 24 spms., MZB 44494, 582
spms., PPMM 54011, 2796 spms., private collection; San Gimignano: 1
spm., PPMM 54012; Guidonia: 83 spms., private collection.

Description. Protoconch small, turbinate with
nearly flat spire, whorls 2.50-2.75, convex, smooth ex-
cept for small tip bearing remnants of abapical spiral
threads. Teleoconch globose to globose-pyriform, mod-
erately thick. Spire conical, rather elevated in some spe-
cimens, whorls convex. Suture fine, adpressed. Last
whorl globose-oval, only slightly extended toward aper-
ture; subsutural shelf flat to scarcely concave, poorly
defined; periphery at midline. Aperture D-shaped in
gently prosocline plane, height about 1.7 times the
width. Parietal callus thick, subquadrangular, with con-
cave abapertural outline, ending at level of umbilical
border; anterior lobe well developed, rather broad and
with roundly truncated edge. Umbilicus deep, small to
very small (a narrow chink in some specimens), semicir-
cular to crescentic in outline, margin broadly rounded,
hence demarcation from base poorly defined; umbilical
wall subvertical; inner surface with coarse growth mark-
ings. Funicle obsolescent, separated from umbilical wall
by moderately deep to deep spiral furrow of variable
breadth, which may form very slight notch on abapical
part of inner lip. Umbilical callus moderately thick, nar-
rowly subtriangular, with oblique reverse J-shaped out-
line, merging into anterior lobe of parietal callus and
slightly covering adapical part of umbilicus. Basal fas-
ciole indistinct. Surface with uneven growth lines
slightly arched subsuturally; a faint, slightly oblique
spiral microstriation occurs on last whorl. Color pale
brown background with reddish-brown lower base
and subsutural band.
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Dimensions (mm):

DHW PD H D SH
0.112-0.136 1 0,868-1,012 | 8.953-26.297 : 7.947-22.547 : 1.473-8.517
0.124 0.940 17.625 15.247 4.995
AH AW Uw IS SA
6.772-18.596  3.929-11.321 : 1.518-5.070 16°-36° 94°-122°

12.684 7.625 3.294 26° 108°

Remarks. Nerita helicina was introduced by
Brocchi (1814, p. 297) on the basis of Pliocene material
from an unspecified locality in the Piacenza area (“Fos-
sile nel Piacentino”). Since the original diagnosis (“7esta
solida subglobosa, anfractibus rotundatis distinctis, um-
bilico semiclauso, labio adnato, incrassato, calloso”), the
short descriptive notes and the poor figure published by
Brocchi (pl. 1, fig. 10) fail to clarify the distinguishing
characters of the species, subsequent workers were
forced to interpret it. Basically, the species concept,
adopted up to now, is that outlined by Sacco (1891, p.
70). The species was quite frequently cited, described
and/or figured later, and assigned to Natica Scopoli,
1777, Lunatia Gray, 1847, Polinices Montfort, 1810,
and more recently to Euspira Agassiz in J. Sowerby,
1837. Rossi Ronchetti (1955), in the frame of a revision
of Brocchi’s “types”, dealing with N. helicina, described
and figured (p. 161, fig. 82) a shell indicated as being the
“holotype”. However, Brocchi had several specimens
and did not designate the holotype. No mention was
made by Rossi Ronchetti as regards any possible selec-
tion among original specimens, but the described shell is
deemed to be the lectotype.

Brocchi’s material in MSNM consists of one box
with four specimens (i 4679 through i 4682); the box also
contains the original manuscript label numbered 68.
Two distinct species are represented. Two shells (1 4680
and 1 4682, figured herein in PL. 1, figs. 12, 13) conform
to the concept of Nerita helicina followed for nearly two
centuries by all authors and are not discrepant with the
short description published by Brocchi. The other two (i
4679 and 1 4681, also figured herein in PL. 1, figs. 14, 15)
exhibit all the characters (protoconch and teleoconch) of
the naticine Tectonatica prietoi (Hidalgo, 1873). One of
these latter shells (i 4679) is that indicated as “holotype”
of N. helicina by Rossi Ronchetti (1955). In these cir-
cumstances, the name N. helicina would be a matter of
considerable confusion. However, considering 1) that
the name N. belicina remains available (ICZN 1999,
Article 17 of the Code) and 2) that the existing name-
bearing type of N. helicina is not in taxonomic accord
with the prevailing usage of the name, in order to con-
serve nomenclatural stability (ICZN 1999, Article 75.6
of the Code), we think that the existing name-bearing
type should be set aside and a neotype be designated.
Only two of the four shells in MSNM bear the numeral
68 written by Brocchi (handwriting is identical to that of
the original label) and are inferred definitely to have
been examined by him. One (i 4679) is that indicated

as “holotype” by Rossi Ronchetti, the other (i 4680) is in
accord with the prevailing usage of N. helicina. We se-
lected the latter (Pl 1, fig. 12) as neotype and do not
consider the other identical shell (i 4682) as a possible
neotype because of doubts that it belongs to the material
handled by Brocchi. This conclusion was submitted for
decision to the International Commission on Zoological
Nomenclature (Pedriali & Robba, 2008b).

Nerita helicina Brocchi, 1814 has been regarded by
most authors as either a variety or a form of Cochlea
catena da Costa, 1778, or as a distinct species. Actually,
N. helicina is closely related to C. catena, but can be
distinguished from it because of its larval shell having
half a whorl more and a significantly smaller diameter of
the first half-whorl, its spire more elevated in most spe-
cimens, its smaller umbilicus in most specimens, enlar-
ging less rapidly during growth and possesing a distinct
inner spiral furrow; the broader umbilicus of C. catena
lacks the inner groove and, instead, bears several inner
spiral cordlets that we have not observed in N. helicina.

Subsequent to its creation, Neritina protracta
Eichwald, 1830 was considered to be a distinct species,
or a subspecies of Nerita helicina, or a form of Natica
varians Dujardin, 1837. We have examined several spe-
cimens of N. protracta from Hemmorian (Early Mio-
cene) deposits of The Netherlands and note that the
teleoconch characters of Eichwald’s species basically
conform to those of N. helicina. However, the larval
shell of N. protracta differs in having 0.5 fewer whorls
and significantly smaller diameters (protoconch and
first half-whorl). On this basis, we think that N. pro-
tracta is a distinct species. Natica varians differs from
both N. helicina and N. protracta because of its umbi-
licus devoid of an inner spiral furrow and its narrower
umbilical callus.

Natica fusca Blainville, 1825 is strikingly similar to
the present species and has sometimes been mistaken for
it. Actually, the values of the characteristic elements of
the protoconch of both taxa are basically identical, as are
their shell shape and apertural characters. However, Na-
tica fusca attains a larger size, has a more widely open
umbilicus (Fig. 9), with a broader and shallower inner
spiral furrow and with more or less numerous inner
spiral cordlets. These differences are not considered suf-
ficient for consistent separation at the species level. Con-
sequently, we regard N. fusca as a subspecies of Euspira
helicina, which was introduced eleven years earlier.

Sacco (1891) proposed the new varieties subobtura-
ta, ovatoconica, psendofuniculosa, perconica, elatiuscula,
depressiuscula, lineofasciolata, basibrunneata, psendoru-
fa and pseudocinerea of Natica (Naticina) catena (da
Costa, 1778) and distinguished them from Nerita helici-
na on the basis of trifling differences. We examined the
respective original specimens in MGPT and can state
that their characters do not warrant any separation from
N. helicina. We assign to Euspira helicina helicina 2 Plio-
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cene shells in MGPT erroneously referred to as Natica
(Natica) epiglottina var. psendoepiglottina Sismonda,
1847 by Sacco (1891) and another 2, also in MGPT, ori-
ginally mistaken by Sacco for Natica (Naticina) pulchel-
la var. astensis Sacco, 1890. Examination of the material
in MGPT on which Sacco (1891) based the new variety
dilatata of Natica catena has shown that the author had
confounded shells with different characters; the bulk of
the syntypes of var. dilatata (31 out of 37) actually be-
long to Euspira helicina helicina (see also remarks to
Euspira bononiensis).

Stratigraphic occurrence. Euspira helicina helici-
na (Brocchi, 1814) was reliably recorded from Burdiga-
lian deposits of Piedmont, France and of the North Sea
Basin. Late Miocene occurrences are from the Tortonian
of Italy. A number of Pliocene localities in Piedmont,
Liguria, Emilia, Tuscany, Latium and Sicily yielded
abundant material of E. helicina helicina; other reliable
Pliocene citations are from France. E. helicina helicina
was replaced by Euspira helicina fusca (Blainville, 1825)
at the end of the Pliocene and there are no records of it
in the Pleistocene.

Euspira magenesi Pedriali & Robba, 2001
Pl 1, fig. 20; PL. 3, fig. 10

2001 Euspira magenesi Pedriali & Robba, p. 486, pl. 1, figs. 1-3.

Type material. Holotype of Euspira magenesi Pedriali & Rob-
ba (original designation), MGC 567 and 5 paratypes, MGC 568-572,
Rio Rosello; 1 paratype, 551/GE, Rio Rosello; 1 paratype, 23957 MC,
Rio Rosello; 1 paratype, MZB 18569, Rio Rosello; 1 paratype, MGC
573, Villalvernia.

Material from the collecting localities. La Valle: 1 spm., MGC
1371 (figured in PL. 1, fig. 20), 1 spm., private collection; Rio Rosello: 1
spm., NP 9709 (figured in Pl 3, fig. 10).

Other material examined. Rio Rosello: 4 spms., PPMM 54006.

Description. Protoconch small, low-turbiniform,
of 1.75-2 convex, smooth whorls, tip small. Teleoconch
small, depressed-globose, thin. Spire broadly conical,
moderately elevated, somewhat stepped, whorls convex.
Suture deeply and broadly channeled. Last whorl large,
globose, somewhat depressed, rather quickly expanding
and produced abapically toward aperture; subsutural
shelf indistinct; periphery slightly above midline. Aper-
ture ovately D-shaped in gently prosocline plane, height
about twice width. Parietal callus thin to moderately
thick, with concave abapertural outline, ending at level
of basal fasciole; anterior lobe slender, with pointed edge
slightly extending over adapical part of umbilicus. Um-
bilicus deep, medium to large, exposing earlier whorls,
clearly demarcated from base by sharp angulation; um-
bilical wall descending steeply to narrow and shallow
spiral groove, then excavated to form broad spiral de-
pression sculptured with uneven, low spiral cords
crossed by coarse growth markings forming an irregular

square-reticulated pattern. Funicle absent. Umbilical
callus moderately developed, subtriangular to semicircu-
lar, smoothly merging into anterior lobe of parietal cal-
lus, separated from the latter either by a faint transverse
groove or by shallow notch in some specimens. Basal
fasciole poorly differentiated. Surface with dense, thin
growth lines, coarser over the basal fasciole; a faint spiral
microstriation occurs on lower base. Color yellowish
background with reddish pattern of distant collabral
lines, restricted to part of last whorl in some shells; su-
tural channel reddish-brown with adaxial blackish band.

Dimensions (mm):

DHW PD H D SH
0.188-0.192 | 0.866-0.994 | 4.083-18.367  4.761-20.289 | 1.245-1.725
0.190 0.930 11.225 12.525 1.485
AH AW UW IS SA
2.838-16.642 | 2.046-12.114 | 2.159-5.411 15°-31° 127°-159°

9740 |  7.080 3.785 23° 143° |

Remarks. The values of the characteristic ele-
ments of the protoconch of Euspira magenesi do not
differ significantly from those measured for Euspira bo-
noniensis (Foresti, 1884) and Euspira catena (da Costa,
1778), but the teleoconch characters of E. magenesi dis-
tinguish it easily from both E. bononiensis and E. cate-
na. In fact, E. magenesi differs from E. bononiensis pri-
marily by its smaller size, its more depressed, noticeably
lower-spired shell, its channelled instead of almost flush
suture, its more prominent anterior lobe of the parietal
callus, its rounded umbilicus bounded by a sharp angu-
lation, devoid of a funicle and bearing well-developed
inner spiral cordlets, and its different color pattern. The
markedly smaller size, the unsculptured protoconch tip,
the lower, stepped spire, the channelled instead of ad-
pressed suture, the proportionally broader umbilicus
(Fig. 9) with a distinct inner spiral furrow (absent in
E. catena), and the different color pattern separate E.
magenesi from E. catena.

The Oligo-Miocene, north European species Exu-
spira nysti (d’Orbigny, 1852) is similarly shaped and also
exhibits the inner spiral sculpture of the umbilicus, but
attains twice the size of Euspira magenesi, has a more
prominent spire, a less distinctly channeled suture, a
markedly broader aperture and a poorly developed to
indistinct umbilical callus. The Miocene, north Eur-
opean species Euspira gottschei (Kautsky, 1925) is even
more similar as regards the shell shape, but is easily
differentiated from E. magenesi because of its extremely
broad umbilicus devoid of spiral sculpture and some-
what reminiscent of that of Payrandeauntia species.

Stratigraphic occurrence. The original material
of Euspira magenesi Pedriali & Robba, 2001 was from
Piacenzian deposits of Piedmont and Emilia. Subse-
quent records from Emilia also refer to the Piacenzian
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and confirm that this uncommon species is restricted to
that age.

Euspira notabilis (Jeffreys, 1885)
Pl 2, figs 1, 2; PL 3, figs 11, 12; PL 4, figs 12-14

1885 Natica notabilis Jeffreys, p. 31, pl. 4, figs. 1, la.

1996 Euspira macilenta - Pedriali, p. 14, pl. 4, fig. 3 (not Phi-
lippi, 1844)

1999 Polinices notabilis - Gubbioli et al., pp.123,124, figs. 1-4 (3,
4 holotype), 7, 8.

2005 Euspira notabilis - Repetto et al., text-fig. 470.

Type material. Holotype in NHML, n° 85.11.5.2342. Not seen
(we failed to have any answer from the curator).

Material erroneously referred to as Natica (Naticina) catena
var. dilatata Sacco, 1891 in MGPT. Colli Astesi: 2 syntypes, MGPT
BS.029.02.012/05.

Material from the collecting localities. Cossato: 1 spm., NP
9713; Villalvernia: 1 spm., NP 9728; Volpedo: 7 spms., NP 9729; Rio
Torsero: 1 spm., NP 9724; Badagnano: 3 spms., NP 9710; Balzo del
Musico: 5 spms., NP 9717; Diolo: 2 spms., NP 9714; La Valle: 1 spm.,
NP 9715; Montegibbio, Tortonian: 1 spm., NP 9716; Montemaggiore: 2
spms., NP 9718; Montezago: 6 spms., NP 9719; Pradalbino I: 8 spms.,
NP 9721; Pradalbino II: 312 spms., NP 9722, 10 spms., MPUM 9770, 1
spm., MPUM 9771, 1 spm., MPUM 9772, 1 spm., MPUM 9773, 1 spm.,
MPUM 9774, 5 spms., MGGC 23418, 5 spms., MGC 1372, 5 spms.,
MZB 31665, 5 spms., GF 1167; Rio Rosello: 20 spms., NP 9723; San
Lorenzo in Collina: 3 spms., NP 9725; Torrente Stirone: 2 spms., NP
9727; Barca: 2 spms., NP 9726; Ciuciano: 4 spms., NP 9712; Fauglia,
Pleistocene: 5 spms., NP 9731; Orciano Pisano: 7 spms., NP 9720, 1
spm., MPUM 9775; Spicchio: 1 spm., NP 9711; Cutrofiano, Pleisto-
cene: 2 spms., NP 9732; Porcaro, Pleistocene: 49 spms., NP 9733, 1
spm., MPUM 9776.

Other material examined. Castello di Annone: 1 spm., MZB
30218; Cervere: 1 spm., MZB 42053; Rio di Bocca d’Asino, Tortonian: 1
spm., MZB 29738; Tetti Borelli, Messinian: 1 spm., private collection;
Bussana Vecchia: 3 spms., private collection; Caranchi: 1 spm., private
collection; Rio Torsero: 1 spm., MZB 41659; Arda II, Pleistocene: 2
spms., MZB 15679; Badagnano: 1 spm., MZB 000032, 1 spm., MZB
004614; Bora Val Chero, Pleistocene: 2 spms., MZB 10853; Buco del
Diavolo: 11 spms., PPMM 54002; Diolo: 4 spms., PPMM 54001; Mar-
ano sul Panaro: 2 spms., private collection; Pradalbino: 24 spms., MZB
000747, 12 spms., MZB 15642, 1 spm., MZB 15660, 2 spms., MZB
15722, 2 spms., MZB 15741, 9 spms., private collection; Pradalbino
II: 1 spm., GF 1158; Barca: 3 spms., PPMM 54003; Cava di Castelfio-
rentino: 1 spm., MZB 15764; Orciano Pisano: 4 spms., PPMM 54004, 7
spms., private collection; San Gimignano: 2 spms., PPMM 54004; Gui-
donia: 1 spm., private collection; Ravagnese, Pleistocene: 2 spms., pri-
vate collection; Pecoraro, Pleistocene: 59 spms., private collection; Bo-
vetto, Pleistocene: 5 spms., private collection; Torrente Boscaino, Plei-
stocene: 6 spms., private collection; Acqua dei Corsari, Ficarazzi, Plei-
stocene: 2 spms., MZB 11252; Contrada Manicalunga, Trapani,
Pleistocene: 16 spms., MZB 15608; Dakhla, West Sahara, Recent: 1
spm., MPUM 9777, 1 spm., NP 9734.

Description. Protoconch small, depressed-turbi-
niform of 2.12-2.25 convex, smooth whorls, tip very
small. Teleoconch globose, moderately thin. Spire con-
ical, rather elevated, whorls very gently convex, less so
in some specimens. Suture thin, almost flush. Last
whorl globose, somewhat extended toward aperture;
subsutural shelf faintly concave, moderately sloping,

obscurely defined by blunt angulation; periphery
slightly above midline. Aperture D-shaped in proso-
cline plane, height about twice width. Parietal callus
thick, with concave abapertural outline, ending at level
of umbilical border; anterior lobe rather broad and with
roundly truncated edge. Umbilicus deep, small, cres-
centic in outline, margin broadly rounded, hence de-
marcation from base poorly defined; umbilical wall
steeply sloping; inner surface with growth markings.
Funicle a broad, depressed cord separated from umbi-
lical wall by moderately deep, narrow furrow forming
very slight notch on abapical part of inner lip. Umbi-
lical callus very thick, with reverse S-shaped outline,
merging into anterior lobe of parietal callus and cover-
ing adapical part of umbilicus. Basal fasciole indistinct.
Surface with uneven growth lines slightly arched over
subsutural shelf; a faint spiral microstriation occurs on
last whorl. Several fossil specimens exhibit a uniform
pale brown background with 2 darker bands, respec-
tively on subsutural shelf and on lowermost base.

Dimensions (mm):

DHW PD H D SH
0.068-0.088 :0.724-0.820 ; 7.538-17.490  6.832-16.392 : 1.167-4.395
0.078 0.772 12.514 11.612 2.781
AH AW Uw IS SA
5.757-13.705 | 3.745-8.657 : 1.548-4.028 11°-27° 95°-119°
9.731 6.201 2.788 19° 107°

Remarks. Euspira notabilis is closely similar to
Euspira grossularia (Marche-Marchad, 1957) in shell
shape. However, it can be readily distinguished from
the latter because of its protoconch with fewer whorls
(2.12-2.25 instead of 2.85-3) and significantly smaller
diameter, its crescentic umbilicus with distinct inner
spiral furrow (absent in E. grossularia), and the outline
of the umbilical callus being reverse S-shaped instead of
straight as in E. grossularia. It is also worth noting that
E. notabilis hardly exceeds 15 mm in height, whereas E.
grossularia attains a larger size.

The small species Euspira notabilis might be con-
fused with young specimens of Euspira helicina helicina
(Brocchi, 1814). E. notabilis can be differentiated from
E. helicina helicina in having significantly smaller dia-
meter of the first half-whorl of the larval shell, a re-
markably lighter shell, a broader umbilicus with a more
distinct funicle, and the umbilical callus has a reverse S-
shaped outline instead of a reverse J-shaped one as in E.
helicina helicina.

Quite surprisingly, Bouchet & Waren (1993) in-
cluded Natica notabilis in the synonymy of Cryptona-
tica operculata (Jeffreys, 1885). Actually, the original
description of the former species (Jeffreys 1885, p.
31) clearly reads “operculum chitinous” and this im-
plies a poliniceine assignment. The latter species poss-
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eses a calcareous operculum and belongs to the Nati-
cinae.

Stratigraphic occurrence. Euspira notabilis (Jef-
freys, 1885) was hitherto quoted only from modern en-
vironments. Specimens from Rio di Bocca d’Asino
(Piedmont) and Montegibbio (Emilia) testify that the
species had appeared in the Tortonian. We collected it
from several Pliocene localities in Piedmont, Liguria,
Emilia, Tuscany and Latium. Pleistocene occurrences
are mainly from southern Italy. Presently, the species
ranges in the western Mediterranean and the eastern
Atlantic, from Portugal to Mauritania.

Euspira pulchella (Risso, 1826)
Pl 2, figs 3, 4; PL. 3, fig. 13; P 4, figs 15, 16

1826 Natica pulchella Risso, p. 148, pl. 4, fig. 42.

1890 Natica (Naticina) hemiclausa var. exturbinoides subvar.
subpulchella Sacco, p. 31 (nomen nudum).

1891 Natica (Naticina) hemiclausa var. subpulchella Sacco, p.
77.

1978 Polinices pulchella - Arnaud, p. 130, pl. 9, fig. 70 (lecto-
type).

1976 Lunatia alderi - Pavia, p. 103, 112, 137, pl. 4, figs. 27, 31.

1980 Lunatia alderi - Pavia, p. 257, pl. 7, fig. 14.

1980 Lunatia pulchella - Piani, p. 143.

1984 Naticina hemiclausa var. subpulchella - Ferrero Mortara et
al, p. 34.

1986 Euspira nitida - Villa, p. 16.

1992 Euspira nitida - Cavallo & Repetto, text-fig. 127.

1995 Polinices nitida - Bodon et al., p. 32.

1996 Euspira nitida - Pedriali, p. 14, pl. 3, fig. 8, pl. 4, fig. 4.

1997 Euspira pulchella - Giannuzzi-Savelli et al., figs. 792-793,
825.

1997 Polinices nitida - Lacroce, p. 30, pl. 2, fig. 11.

2000 Polinices nitida - Lacroce, p. 33.

2005 Euspira pulchella - Repetto et al., text-fig. 471.

2008 Euspira nitida - Huelsken et al., p. 29, text-fig. 9A.

Uncertain references

Euspira nitida - Mancini, 1997: p. 41; - Repetto, 1997: p. 60, n.
127; - Bogi & Cauli, 1998: p. 131, 134; - Ferrero et al., 1998: p. 48; -
Basso & Brusoni, 2004: p. 40.

Euspira poliana - Glibert, 1963: p. 91.

Euspira pulchella - Malatesta & Zarlenga, 1985: p. 513; - Oztiirk
et al., 2004: p. 56; - Coppini et al., 2006: p. 3; - Cuneo et al., 2006: p. 7; -
Trono, 2007: p. 63.

Lunatia alderi - Barsotti et al., 1974: p. 443, 445; - Montefame-
glio et al.,, 1980: p. 189; - Aimassi & Ferrero Mortara, 1983: p. 185; -
Aimone & Ferrero Mortara, 1983: p. 295, 311; - Tropeano et al., 1984:
p- 58; - Pavia et al., 1989: p. 567; - Barbarino & Scarselli, 1992: p. 412,
419.

Lunatia poliana - Robba, 1981: p. 102, 112, 129, 151, 152, 155,
tabella 5; - Benigni & Corselli, 1982: p. 651, 670, 677, 681, 683, 686, 687;
Bernasconi, 1989: p. 58, 75.

Lunatia pulchella - Micali & Villari, 1989: p. 79.

Natica alderi - Bronn, 1848: p. 780; - Almera & Bofill, 1898: p.
51; - Depéret & Caziot, 1903: p. 338.

Natica alderi var. globulosa - Almera & Bofill, 1898: p. 51.

Natica intermedia - Philippi, 1836: p. 163; - Seguenza, 1876: p.
12, n. 494; - Seguenza, 1880: p. 264, n. 248.

Natica poliana - Scacchi, 1836: p. 16.

Natica pulchella - Manzoni, 1868: p. 54; - Appelius, 1871: p. 23,
75; - Malatesta, 1943: p. 164, 178; - Imbesi, 1951: p. 128.

Natica (Lunatia) alderi - Harmer, 1921: p. 687, pl. 55, figs. 4-6.

Natica (Naticina) pulchella - Cerulli-Irelli, 1914: p. 218, pl. 20,
figs. 5-6.

Naticina pulchella - Bellini, 1904: p. 377.

Polynices alderi - Ruggieri, 1950a: p. 88; - Ruggieri, 1957a: p. 50;
- Ruggieri, 1962: p. 27; - Francaviglia, 1941: p. 67.

Polynices (Lunatia) alderi - Rasmussen, 1956: p. 59, pl. 4, fig. 8.

Polynices (Naticina) alderi - Ruggieri, 1949b: p. 48; - Ruggieri,
1949c: p. 68; - Ruggieri, 1950b: p. 92.

Polynices nitida - Mars, 1956: p. 40.

Type material. Lectotype of Natica pulchella Risso (designated
by Arnaud 1978, p. 130), MNHN Moll 5399 and 1 paralectotype,
MNHN Moll 5400, both unlocalised.

Other type material. Lectotype of Natica (Naticina) hemiclan-
sa var. subpulchella Sacco (designated herein and figured in Pl. 2, fig. 3),
MGPT BS.029.02.033, Colli Astesi.

Material erroneously referred to as Natica (Naticina) pul-
chella var. astensis Sacco, 1890 in MGPT. Colli Astesi: 9 syntypes,
MGPT BS.029.02.034/01, 13 syntypes, MGPT BS.029.02.034/05; Vil-
lalvernia: 1 syntype, MGPT BS.029.02.034/04.

Material erroneously referred to as Natica (Tectonatica) tec-
tula Sacco, 1890 in MGPT. Colli Astesi: 268 syntypes, MGPT
BS.029.04.001/06.

Material erroneously referred to as Natica (Naticina) hemi-
clausa var. exturbinoides Sacco, 1890 in MGPT. Masserano: 1 syntype,
MGPT BS.029.02.032/02; Colli Astesi: 40 syntypes, MGPT
BS.029.02.032/04.

Material from the collecting localities. La Loggia: 1 spm., NP
9743; Villalvernia: 7 spms., NP 9753; Volpedo: 10 spms., NP 9754;
Ceriale: 3 spms., NP 9739; Rio Torsero: 6 spms., NP 9749; Arda: 3
spms., NP 9735; Balzo del Musico: 3 spms., NP 9745; Diolo: 1 spm.,
NP 9741; Pradalbino II: 25 spms., NP 9747, 1 spm., MPUM 9778, 1
spm., MPUM 9779; Rio Rosello: 61 spms., NP 9748, 3 spms., MPUM
9780, 2 spms., MGGC 23419, 2 spms., MGC 1373, 2 spms., MZB
31666, 2 spms., GF 1168; San Lorenzo in Collina: 32 spms., NP
9750; Torrente Stirone: 11 spms., NP 9752; Balze di Caspreno: 3 spms.,
NP 9736; Barca: 7 spms., NP 9761; Bibbiano: 7 spms., NP 9737; Ca-
lanchi di San Martino: 2 spms., NP 9738; Ciuciano: 19 spms., NP 9740,
1 spm., MPUM 9781; Il Campino: 36 spms., NP 9751; Linari: 2 spms.,
NP 9744; Orciano Pisano: 3 spms., NP 9746; Guidonia: 2 spms., NP
9742; Pomezia, Pleistocene: 2 spms., NP 9755; Porcaro, Pleistocene:
319 spms., NP 9756, 5 spms., MPUM 9783, 1 spm., MGGC 23420, 1
spm., MGC 1374, 1 spm., MZB 31667, 1 spm., GF 1169.

Other material examined. Santo Stefano Roero: 1 spm., MZB
15651; Villalvernia: 20 spms., private collection; Bussana Vecchia: 206
spms., private collection; Caranchi: 77 spms., private collection; Ce-
riale: 72 spms., private collection; Rio Torsero: 35 spm., private collec-
tion; Arda II, Pleistocene: 73 spms., MZB 15679, 106 spms., MZB
15731, 56 spms., MZB 15747; Badagnano: 11 spms., MZB 000033, 5
spms., MZB 000042; Bora Val Chero, Pleistocene: 2 spms., MZB 10852,
1 spm., MZB 15645, 9 spms., MZB 15639; Marano sul Panaro: 99 spms.,
private collection; Pradalbino: 3 spms., MZB 000747, 2 spms., MZB
15660; Torrente Stirone, Mille Pioppi, Pleistocene: 13 spms., MZB
7412; Guidonia: 1 spm., private collection; Pomezia, Pleistocene: 20
spms., private collection; Ravagnese, Pleistocene: 1 spm., private collec-
tion; Archi, Pleistocene: 4 spms., MZB 005250, 59 spms., private col-
lection; Pecoraro, Pleistocene: 5 spms., MZB 005418, 73 spms., private
collection; Bovetto, Pleistocene: 75 spms., private collection; Torrente
Boscaino, Pleistocene: 200 spms., private collection; Acqua dei Corsari,
Ficarazzi, Pleistocene: 1 spm., MZB 11253; Altavilla Milicia: 1 spm.,,
private collection; Contrada Manicalunga, Trapani, Pleistocene: 9
spms., MZB 15608, 1 spm., MZB 15649; Upper Adriatic Sea (gravity
core), Holocene: 4 spms., MZB 15663; Lofoten Isles, Norway, Recent:
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1 spm., NP 9760; Mull Isle, Hebrides, Recent: 1 spm., MZB 003522;
Normandie, France, Recent: 4 spms., NP 9759; Mediterranean Sea,
Recent: 1 spm., MZB 15647; off Bastia, Corsica Isle, Recent: 7 spms.,
MZB 15646; Anzio, Rome, Recent: 2 spms., NP 9757; Mergellina,
Naples, Recent: 1 spm., MZB 15620; Chioggia, Recent: 4 spms., NP
9758, 1 spm., MPUM 9784; Puglia, Recent: 1 spm., MZB 006703; Haifa
Bay, Israel, Recent: 1 spm., MZB 006096, 5 spms., MZB 001346.

Description. Protoconch small, depressed-turbi-
niform, whorls 2.40-2.60, convex, smooth except for
very small tip bearing coarsely and irregularly granu-
lated spiral threads over abapical two-thirds. Teleo-
conch globose, globose-pyriform in a few specimens,
moderately thick. Spire conical, low to rather elevated,
whorls gently convex. Suture fine, adpressed. Last
whorl globose, only slightly extended toward aperture;
subsutural shelf flat, more or less sloping, poorly de-
fined; periphery above midline. Aperture D-shaped in
slightly prosocline plane, height about 1.6 times width.
Parietal callus thick, subquadrangular, with concave
abapertural outline, ending at level of umbilical border;
anterior lobe barely prominent, subangular abapically.
Umbilicus deep, medium-sized, semicircular to crescen-
tic, margin rounded in most specimens, subangular in
larger shells; umbilical wall steeply sloping to a blunt
angulation bounding a shallow, rather wide spiral fur-
row; inner surface with growth markings or nearly
smooth. Funicle obsolete. Umbilical callus moderately
thick, narrowly subtriangular, with oblique reverse J-
shaped outline, merging into anterior lobe of parietal
callus and slightly covering adapical part of umbilicus.
Basal fasciole indistinct. Surface with uneven growth
lines slightly arched subsuturally. Color more or less
pale buff, yellowish-gray or orange background with
chestnut-brown pattern of chevron markings arranged
into spiral rows, 1 on spire whorls, 5 on last whorl;
umbilical wall and inner lip calluses chestnut-brown
in a few specimens; fossil specimens exhibit remnants
of 2 brown bands, subsutural and on lowermost base.

Dimensions (mm):

DHW PD H D SH
0.072-0.092 :0.665-0.797 : 1.794-13.458 ' 1.069-12.293 1 0.741-3.429
0.082 0.731 7.626 6.681 2.085
AH AW uw IS SA
0.635-10.447; 0.526-6.582 = 0.370-3.150 12°-24° 74°-122°

5.541 3.554 1.760 18° 98°

Remarks. The teleoconch of our Pliocene speci-
mens agree with that of the type material of Natica
pulchella Risso, 1826 in MNHN. No comparison of
respective larval shells was possible since both the lec-
totype and the paralectotype have the protoconch more
or less heavily abraded. The species exhibits some varia-
bility as regards the elavation of the spire and the infla-
tion of the last whorl.

The teleoconch of the present species bears some
resemblance to that of Euspira notabilis (Jeffreys, 1885)
and the values of the characteristic elements of the pro-

PLATE 2

Fig. 1 - Euspira notabilis (Jeffreys, 1885). Pradalbino II. MPUM

9771; apertural side.

- Euspira notabilis (Jeffreys, 1885). Porcaro. MPUM 9776;

apertural side.

- Euspira pulchella (Risso, 1826). Lectotype (here desig-

nated) of Natica (Naticina) hemiclausa var. subpulchella

Sacco, 1891. Colli Astesi. MGPT BS.029.02.033; apertural

side.

Euspira pulchella (Risso, 1826). Pradalbino II. MPUM

9778; apertural side.

Neverita olla (de Serres, 1829). Holotype of Natica

(Neverita) josephinia var. subphilippiana  Sacco, 1891.

Colli Astesi. MGPT BS.029.05.002; apertural side.

Neverita olla (de Serres, 1829). Lectotype (here desig-

nated) of Natica (Neverita) josephinia var. rotundiformis

Sacco, 1891. Colli Torinesi. MGPT BS.029.05.004 bis;

apertural side.

Neverita olla (de Serres, 1829). Holotype of Natica

(Neverita) josephinia var. planorbiformis Sacco, 1891.

Colli Torinesi. MGPT BS.029.05.004 ter; apertural side.

Neverita olla (de Serres, 1829). Holotype of Natica

(Neverita) josephinia var. plioconica Sacco, 1891. Rocca

d’Arazzo. MGPT BS.029.05.008 bis; apertural side.

- Neverita olla (de Serres, 1829). Linari. MPUM 9799;

apertural side.

Neverita josephinia (Risso, 1826). Feniglia, Orbetello.

MPUM 9822; apertural side.

Fig. 11 - Payraudeautia fasciolata (Sacco, 1890). Lectotype (here
designated) of Natica (Payrandeantia) intricata var. fas-
ciolata  Sacco, 1890. Castelnuovo d’Asti. MGPT
BS.029.03.002; apertural side.
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Fig. 4

Fig. 5
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Fig. 12 - Payraudeautia fasciolata (Sacco, 1890). Ciuciano. NP
9788; apertural side.
Fig. 13 - Payraudeautia intricata (Donovan, 1803). Bibbiano.

MPUM 9806; apertural side.
Fig. 14 - Payrandeantia intricata (Donovan, 1803). Malaga, Spain.
MPUM 9810; apertural side.
Sinum perregulare (Sacco, 1891). Holotype of Sigaretus

—_
w
1

Fig.
(Cryptostoma) striatum var. erregularis Sacco, 1891. Colli
Astesi. MGPT BS.029.09.003; apertural side.

Fig. 16 - Sinum perregulare (Sacco, 1891). Guidonia. Private col-
lection; apertural side.

Fig. 17 - Sinum perregulare (Sacco, 1891). Pradalbino I. Private
collection; apertural side.
Fig. 18 - Sinum striatum (de Serres, 1829). Bibbiano. MZB 41631;

apertural side.

Fig. 19 - Sinum striatum (de Serres, 1829). Lectotype (here desig-
nated) of Sigaretus (Cryptostoma) striatum var. ornatissi-
ma Sacco, 1891. Colli Astesi. MGPT BS.029.09.005; aper-
tural side.

Fig. 20 - Sinum striatum (de Serres, 1829). Holotype of Sigaretus

(Cryptostoma) striatum var. striolatissima Sacco, 1890.
Colli Astesi. MGPT BS.029.09.006; apertural side.

Scale bars = 8§ mm.
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toconchs of both taxa are basically identical. However,
Euspira pulchella can be easily distinguished from E.
notabilis because of its sculptured initial half-whorl of
the protoconch (smooth in E. notabilis), its umbilicus
with an obsolete funicle and a wider inner spiral fur-
row, its umbilical callus with a reverse J-shaped instead
of a reverse S-shaped outline, and its different color
pattern.

Nerita nitida auct. (not Donovan, 1804), Natica
poliana delle Chiaje, 1827, Natica intermedia Philippi,
1836 and Natica alderi Forbes, 1838 are currently re-
garded as synonyms of Risso’s species (cf. Fretter &
Graham 1981, p. 336; Bouchet & Waren 1993, p. 774).
The name N. nitida Donovan has often been applied
incorrectly to Mediterranean and northeastern Atlantic
shells that actually belong to Euspira pulchella. N. ni-
tida was reported to be a white species occurring in
the West Indies (cf. d’Orbigny 1853; Jeffreys 1867,
1885; Bouchet & Waren 1993). According to Dixon
(1984), N. nitida Donovan, 1804 is a nomen dubium.
Also Nerita glancina Linnaeus, 1758 was regarded as a
synonym of the present species and would have prior-
ity over it. However, Kabat (1990, p. 21), having ex-
amined Linnaeus’ original material, convincingly con-
cluded that N. glaucina is to be rejected as a nomen
dubium (see further discussion under Natica olla de
Serres, 1829).

Natica (Naticina) hemiclausa var. subpulchella
Sacco, 1891 was said to be closely similar to the present
species by its author. Examination of the original mate-
rial in MGPT has shown no significant differences and,
accordingly, the var. subpulchella is herein placed in the
synonymy of Euspira pulchella. We also assign to E.
pulchella 23 syntypes of Natica (Naticina) pulchella
var. astensis Sacco, 1890, 268 syntypes of Natica (Tecto-
natica) tectula Sacco, 1890 and 41 syntypes of Natica
(Naticina) hemiclausa var. exturbinoides Sacco, 1890, all
in MGPT.

Stratigraphic occurrence. Euspira pulchella (Ris-
so, 1826) was already reported to occur in the Italian
Pliocene. We recovered it from several Pliocene local-
ities in Piedmont, Liguria, Emilia, Tuscany Latium and
Sicily. Pleistocene occurrences are from Emilia, Latium,
Calabria and Sicily. The species presently ranges from
Iceland and northern Norway southward into the Med-
iterranean.

Genus Neverita Risso, 1826

The type species is the Mediterranean species
Newerita josephinia Risso, 1826 by monotypy (cf. Kabat
1990, 1991). Mamillaria Swainson, 1840 and Poliniciella
Petuch, 1988 were considered to be synonyms of
Neverita (Cernohorsky 1971; Kilburn 1976; Kabat

1991). Neverita was either regarded as a subgenus of
Polinices Montfort, 1810 (Cernohorsky 1972 and Kil-
burn 1976), or as a full genus (Marincovich 1977; Maji-
ma 1989; Kabat 1990, 1991). We concur with the latter
authorities in considering it a distinct genus.

From the literature, it appears that the concept of
Newverita has not been clearly settled, since some species
were either assigned to Neverita or to Polinices (e.g.,
Nerita albumen Linnaeus, 1758 included in Neverita
by Cernohorsky 1972, Kilburn 1976 and Kabat 1990,
in Polinices by Majima 1989 and Saito 2000). Actually,
Risso’s diagnosis of Neverita (1826, p. 149) is scarcely
informative, focussing only on the broad characters of
this genus. Examination of the type species and of those
most closely related to it allowed us to define the diag-
nostic characters of Neverita as follows: 1) shell rather
thick to thick, depressed-globose, globose-pyriform in a
few species; 2) spire very low to moderately elevated,
whorls very slightly convex, suture fine, almost flush; 3)
last whorl expanded, depressed in most species; 4) par-
ietal callus rather thick to thick, entering the adapical
part of the umbilicus in most species; 5) umbilicus
broad, largely or completely filled by the umbilical cal-
lus; 6) funicle thick and prominent; 7) umbilical callus
massive, semicircular, separated from the parietal callus
by a distinct notch. The latter is a stable character read-
ily distinguishing Neverita from Polinices which, in-
stead, has the umbilical callus fused with the parietal
callus without any notch between; the depressed shell
of Neverita is an additional differentiating element.

Neverita olla (de Serres, 1829)
Pl 2, figs 5-9; PL. 3, figs 14, 15; Pl 4, fig. 17

1814 Nerita glancina - Brocchi, p. 296 (not Linnaeus, 1758).

1827 Natica glucina (sic) - Sasso, p. 478 (not Linnaeus, 1758).

1829 Natica olla de Serres, p. 102, pl. 1, figs. 1, 2.

1836 Natica glaucina - Philippi, p. 163 (not Linnaeus, 1758; not
Lamarck, 1822).

1842 Natica olla - Sismonda, p. 27.

not 1844 Natica olla - Philippi, p. 139 (= Neverita josephinia
Risso, 1826)

1844 Natica olla - Philippi, p. 141.

1847 Natica glaucinoides var. A semiglobosa Grateloup, pl. 5,
figs. 9, 10.

1847 Natica glancinoides var. B depressa Grateloup, pl. 5, figs.
11, 12.

1847 Natica olla - Michelotti, p. 156, pl. 6, figs. 1-2.

1847 Natica glancina - Sismonda, p. 51 (not Linnaeus, 1758; not
Lamarck, 1838)

1847 Natica olla - Sismonda, p. 51.

1848 Natica olla - Bronn, p. 784, 786.

1861 Natica josephinia - Michelotti, p. 87 (not Risso, 1826).

1862 Natica josephinia - Doderlein, p. 18 (not Risso, 1826).

1862 Natica josephinia var spira turgidiore Doderlein, p. 18.

1868 Natica olla - Foresti, p. 73, n. 170.

1868 Natica josephinia - Manzoni, p. 54 (not Risso, 1826).

1869 Natica josephinica (sic) - Coppi, p. 35, n. 392 (not Risso,
1826).
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1873 Natica josephinia - Cocconi, p. 525, n. 4 (not Risso, 1826).

1873 Natica josephinia 1* var. Cocconi, p. 525.

1873 Natica josephinia 2°* var. Cocconi, p. 525.

1873 Natica subconoidea - Cocconi, p. 526, n. 5, pl. 3, figs. 5-7.

1874 Natica josephina (sic) - Mazzetti, p. 164 (not Risso, 1826).

1874 Natica josephinia - De Stefani, p. 64, n. 191 (not Risso,
1826).

1874 Natica olla - Foresti, p. 81.

1875 Natica josephina (sic) - Crespellani, p. 19 (not Risso,
1826).

1876 Neverita josephinia - Foresti, p. 550 (not Risso, 1826).

1876 Natica olla - Pantanelli, p. 5.

1876 Natica (Neverita) josephinia - Seguenza, p. 10, n. 487 (not
Risso, 1826).

1876 Natica (Neverita) josephinia var. 1 (of Cocconi 1873) -
Seguenza, p. 10, n. 487.

1876 Natica (Neverita) josephinia var. 2 (of Cocconi 1873) -

Seguenza, p. 10, n. 487.

1877 Natica olla - Depontaillier, p. 781, n. 106.

1878 Natica josephina - Pantanelli, p. 15 (not Risso, 1826).

1879 Natica josephinia - De Stefani & Pantanelli, p. 141 (not
Risso, 1826).

1879 Natica josephinia var. aegyptiaca - De Stefani & Pantanelli,
p. 141.

1880 Natica (Neverita) josephinia - Brugnone, p. 118 (not Ris-
so, 1826).

1880 Natica (Neverita) josephinia var. elata Brugnone, p. 118.

1880 Natica josephinia - Pantanelli, p. 274 (not Risso, 1826).

1880 Natica josephinia - Seguenza, p. 264, n. 253 (not Risso,
1826).

1880 Natica olla - Tuccimei, p. 11.

1881a Natica josephinia - Coppi, p. 18, n. 236 (not Risso, 1826).

1881a Natica josephinia var. subconoidea - Coppi, p. 18, n. 237.

1881b Natica josephinia - Coppi, p. 62, n. 537 (not Risso, 1826).

1881b Natica josephinia var. subconoidea - Coppi, p. 62, n. 538.

1880 Natica josephinia - Fontannes, p. 117, pl. 7, fig. 12 (not
Risso, 1826).

1881 Natica josephinia - Pantanelli, p. 67 (not Risso, 1826).

1883a Newverita josephinia - Parona, p. 8 (not Risso, 1826).

1883b Natica josephinia - Parona, p. 247 (not Risso, 1826).

1884 Natica josephinia - Malagoli, p. 9 (not Risso, 1826).

1886a Newverita josephinia - Cavara, p. 17 (not Risso, 1826).

1886a Newverita josephinia var. subconica - Cavara, p. 17.

1886b Neverita josephinia var. subconica - Cavara, p. 274.

1886 Natica josephinia - Parona, p. 118 (not Risso, 1826).

1886 Neverita josephinia -Verri, p. 446 (not Risso, 1826).

1887 Natica josephinia - Neviani, p. 196, 204 (not Risso, 1826).

1887a Natica josephinia - Pantanelli & Mazzetti, p. 3 (not Risso,
1826).

1887b Natica josephinia - Pantanelli & Mazzetti, p. 26 (not
Risso, 1826).

1888 Natica josephinia - Clerici, p. 109, 125 (not Risso, 1826).

1888 Natica josephinia - De Stefani, p. 221 (not Risso, 1826).

1888 Natica josephinia var. aegyptiaca - De Stefani, p. 221.

1888 Natica josephinia - Trabucco, p. 26, n. 50 (not Risso, 1826).

1890 Natica (Neverita) josephinia - Sacco, p. 34 (not Risso,
1826).

1890 Natica (Neverita) josephinia subvar. rosea Sacco, p. 34
(nomen nudum).

1890 Natica (Neverita) josephinia subvar. subcinerea Sacco, p.
34 (nomen nudum).

1890 Natica (Neverita) josephinia subvar. subphilippiana Sacco,
p- 34 (nomen nudum).

? 1890 Natica (Neverita) josephinia var. antigua Sacco, p. 34.

? 1890 Natica (Neverita) josephinia var. antiqua subvar. subtecta
Sacco, p. 34 (nomen nudum).

? 1890 Natica (Neverita) josephinia var. priscodepressa Sacco, p.
34.

1890 Natica (Neverita) josephinia var. clansodepressa Sacco, p.
34.

1890 Natica (Neverita) josephinia var. clansodepressa subvar.
cinerea Sacco, p. 34 (nomen nudum).

1890 Natica (Neverita) josephinia var. clausodepressa subvar.
rosacea Sacco, p. 34 (nomen nudum).

1890 Natica (Neverita) josephinia var. clansodepressa subvar.
rotundiformis Sacco, p. 34 (nomen nudum).

1890 Natica (Neverita) josephinia var. clausodepressa subvar.
planorbiformis Sacco, p. 34 (nomen nudum).

1890 Natica (Neverita) josephinia var. clausoelata Sacco, p. 34.

1890 Natica (Neverita) josephinia var. clausoelata subvar. sub-
fasciculata Sacco, p. 34 (nomen nudum).

1890 Natica (Neverita) josephinia var. clausoelata subvar. sub-
tecta Sacco, p. 34 (nomen nudum).

1890 Natica (Neverita) josephinia var. poliniceoides Sacco, p. 34.

1890 Natica (Neverita) josephinia var. pliospiralata Sacco, p. 35.

1890 Natica (Neverita) josephinia var. pliospiralata subvar. sub-
plioglaucina Sacco, p. 35 (nomen nudum).

1891 Natica josephinia - Fucini, p. 70 (not Risso, 1826).

1891 Natica (Neverita) josephinia - Sacco, p. 83, pl. 2, fig. 54
(not Risso, 1826).

1891 Natica (Neverita) josephinia subvar. rosea Sacco, p. 85.

1891 Natica (Neverita) josephinia subvar. subcinerea Sacco, p.
85.

1891 Natica (Neverita) josephinia var. subphilippiana Sacco, p.
85.

? 1891 Natica (Neverita) josephinia var. antiqua - Sacco, p. 85,
pl. 2, fig. 55.

? 1891 Natica (Neverita) josephinia var. subtecta Sacco, p. 85.

? 1891 Natica (Neverita) josephinia var. priscodepressa - Sacco,
p- 85, pl. 2, fig. 56.

1891 Natica (Neverita) josephinia var. clausodepressa - Sacco, p.
86, pl. 2, fig. 57.

1891 Natica (Neverita) josephinia var. clausodepressa subvar.
cinerea Sacco, p. 86.

1891 Natica (Neverita) josephinia var. clausodepressa subvar.
rosacea Sacco, p. 86.

1891 Natica (Neverita) josephinia var. rotundiformis Sacco, p.
86.

1891 Natica (Neverita) josephinia var. planorbiformis Sacco, p.
87

1891 Natica (Neverita) josephinia var. clausoelata - Sacco, p. 87,
pl. 2, fig. 58.

1891 Natica (Neverita) josephinia var. subfasciculata Sacco, p.
87.

1891 Natica (Neverita) josephinia var. subdetecta Sacco, p. 87.

1891 Natica (Neverita) josephinia var. poliniceoides - Sacco, p.
87, pl. 2, fig. 59.

1891 Natica (Neverita) josephinia var. plioconica Sacco, p. 88.

1891 Natica (Neverita) josephinia var. pliospiralata - Sacco, p.
88, pl. 2, fig. 60.

1891 Natica (Neverita) josephinia var. subplioglancina Sacco, p.

88.
1895 Newverita josephinia - Arduini, p. 185 (not Risso, 1826).
1896 Newerita josephinia - Busacchi, p. 322 (not Risso, 1826).
1896 Newverita josephinia - Cerulli-Irelli, p. 11 (not Risso, 1826).
1896 Natica josephinia - Simonelli, p. 330, 334 (not Risso, 1826).
1898 Natica josephinia - Almera & Bofill, p. 50 (not Risso,
1826).

1898 Newverita josephinia - Cerulli-Irelli, p. 89 (not Risso, 1826).

1898 Newerita josephinia - Ugolini, p. 4 (not Risso, 1826).

1904 Natica (Neverita) josephinia var. rotundiformis - Sacco, p.
103, pl. 23, fig. 1.
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1904 Natica (Neverita) josephinia var. planorbiformis - Sacco, p.
103, pl. 23, fig. 2.

1904 Natica (Neverita) josephinia var. subfasciolata (error for
subfasciculata) - Sacco, p. 103, pl. 23, fig. 3.

1904 Natica (Neverita) josephinia var. subdetecta - Sacco, p.
103, pl. 23, fig. 4.

1904 Natica (Neverita) josephinia var. subplioglancina - Sacco,
p- 103, pl. 23, fig. 5.

1914 Newverita josephinia var. clausoelata - Bongo, p. 443.

1914 Newverita josephinia var. clausodepressa - Bongo, p. 443.

1919 Natica (Neverita) olla - Cossmann & Peyrot, p. 419, n.
248, pl. 12, figs. 5-7.

1919 Natica (Neverita) pliospiralata - Cossmann & Peyrot, p.
421, pl. 12, figs. 19, 20.

1919 Natica (Neverita) subglaucinoides - Cossmann & Peyrot,
p. 421, pl. 11, figs. 53, 54; pl. 12, figs. 11-15.

1919 Natica (Neverita) subdetecta - Cossmann & Peyrot, p.
423, pl. 12, fig. 36.

1923 Neverita (Natica) josephina - Bourcart et al., p. 273.

1928 Natica josephinia - Bevilacqua, p. 160 (not Risso, 1826).

1929 Newverita josephinia - Zuffardi Commerci, p. 3 (not Risso,
1826).

1937 Natica josephinia - Dubertret et al., p. 104 (not Risso,
1826).

1949a Polynices (Neverita) iosephinius - Ruggieri, p. 26 (not
Risso, 1826).

1949a Polynices (Neverita) josephinus - Bondi & Sandrucci, p. 5
(not Risso, 1826).

1950a Newverita josephinia - Ruggieri, p. 82 (not Risso, 1826).

1952a Polynices (Neverita) olla - Glibert, p. 72, pl. 5, fig. 11.

1952b Polynices (Neverita) olla - Glibert, p. 249, pl. 1, fig. 8.

1956 Polynices josephinius - Moroni, p. 106, pl. 33, fig. 14 (not
Risso, 1826).

1957 Polynices josephinius - Moroni, p. 146, 150 (not Risso,
1826).

1957a Polynices josephinius - Ruggieri, p. 23, 50 (pars).

1957b Natica josephinia - Ruggieri, p. 86 (pars).

1960 Polinices (Neverita) olla - Kojumdgieva & Strachimirov, p.
121.

1961 Natica josephinia - Mazzant, p. 80, 86 (not Risso, 1826).

1962 Polynices (Neverita) josephinius - Ruggieri, p. 27 (pars).

1963 Neverita josephina - Papani & Pelosio, p. 15, 26, pl. 2, fig.
6 (not Risso, 1826).

1963 Natica josephinia - Caretto, p. 21, pl. 1, fig. 26 (not Risso,
1826).

1963 Neverita (s.s.) josephinia olla - Glibert, p. 85.

1963 Polinices (Neverita) josephinius - Venzo & Pelosio, p. 85,
pl. 34, figs. 43-45 (not Risso, 1826).

1964 Polinices (Neverita) josephinia - Compagnoni, p. 256, 260,
271, 273, 275, 276 (not Risso, 1826).

1964 Neverita (Neverita) josephinia - Moroni & Paonita, p. 39
(not Risso, 1826).

1967 Newverita josephinia - Palla, p. 961, pl. 72, fig. 3 (not Risso,
1826).

1969 Polinices (Neverita) josephinia olla - Janssen, p. 162, pl. 4,
fig. 16.

1970 Newverita (Neverita) josephinia - Caprotti, p. 162, pl. 5, fig.
5 (not Risso, 1826).

1972 Natica josephinia - Caprotti, p. 127 (not Risso, 1826).

1974 Newverita (Neverita) josephinia - Caprotti, p. 23, n. 44, pl.
1, fig. 6 (not Risso, 1826).

1974 Neverita josephinia - Malatesta, p. 241, pl. 18, fig. 9 (not
Risso, 1826).

1975 Natica (Neverita) josephinia - Fekih, p. 61, pl. 22, fig. 4
(not Risso, 1826).

1975 Natica (Neverita) pliospirata - Fekih, p. 61, pl. 22, fig. 8.

1976 Neverita josephinia - Caprotti, p. 9, pl. 12, fig. 5 (not
Risso, 1826).

1976 Newverita josephinia - Pavia, p. 110, 112 (not Risso, 1826).

1979 Newverita josephinia - Pavia & Robba, p. 554 (not Risso,
1826).

1980 Newverita josephinia - Montefameglio et al., p. 177, 182, 189
(not Risso, 1826).

1981 Newerita josephinia - Caretto, p. 182 (not Risso, 1826).

1982 Newverita josephinia - Benigni & Corselli, p. 651, 670, 677,
681, 684, 686, 687 (not Risso, 1826).

1983 Newverita josephinia - Aimassi & Ferrero Mortara, p. 182,
185, 198 (not Risso, 1826).

1983 Newverita josephinia - Aimone & Ferrero Mortara, p. 284,
295, 303, 309, 311 (not Risso, 1826).

1983 Neverita josephina - Brambilla et al., p. 8, 18 (not Risso,
1826).

1984 Neverita josephinia olla - Janssen, p. 198, pl. 56, fig. 3.

1984 Neverita josephinia var. subphilippiana - Ferrero Mortara
et al., p. 35.

? 1984 Neverita josephinia var. antiqua - Ferrero Mortara et al.,

p. 35.

1984 Neverita josephinia var. clansodepressa - Ferrero Mortara
et al., p. 35.

1984 Newverita josephinia var. clausoelata - Ferrero Mortara et
al., p. 35.

1984 Newverita josephinia var. subfasciculata - Ferrero Mortara
et al., p. 35.

1984 Newverita josephinia var. subdetecta - Ferrero Mortara et
al., p. 35.

1984 Newverita josephinia var. polinicenoides - Ferrero Mortara
et al,, p. 36.

1984 Neverita josephinia var. pliospiralata - Ferrero Mortara et
al., p. 36.

1984 Newverita josephinia var. subplioglaucina - Ferrero Mortara
et al,, p. 36.

1984 Neverita josephinia - Tropeano et al., p. 58 (not Risso,
1826).

1986 Neverita josephinia - Caretto, p. 42, 48 (not Risso, 1826).

1987 Neverita josephinia - Brambilla & Lualdi, p. 243, 254, 255,
262 (not Risso, 1826).

1987 Newverita josephinia - Gonziles Delgado, p. 92, 96, 97, 98,
99, 102, 105, 108, 110, 112, 115, 117, 118 (not Risso, 1826).

1987 Neverita josephinia - Monegatti & Raineri, p. 296 (not
Risso, 1826).

1988 Newverita josephinia - Chirli, p. 18, pl. 5, fig. 1 (not Risso,
1826).

1989 Newverita josephinia - Menesini, p. 215, 216, 217, 219 (not
Risso, 1826).

1989 Newverita josephinia - Pavia et al., p. 567 (not Risso, 1826).

1991 Neverita josephinia - Landini et al.,, p. 182 (not Risso,
1826).

1992 Newerita josephinia - Cavallo & Repetto, text-fig. 129 (not
Risso, 1826).

1992 Newverita josephinia - Ferrero & Merlino, p. 111, 116, 129,
132 (not Risso, 1826).

1992 Neverita josephinia - Ragaini & Mariani, p. 8, 17 (not
Risso, 1826).

1995 Neverita josephinia - Tabanelli & Segurini, p. 9 (not Risso,

1826).

1996 Neverita josephinia - Pedriali, p. 14, pl. 4, fig. 1 (not Risso,
1826).

1996 Newverita josephinia {. clausodepressa - Pedriali, p. 16, pl. 4,
fig. 2.

1997 Newverita josephinia — Lacroce, p. 31, pl. 2, figs. 13-14 (not
Risso, 1826).
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1997 Newverita josephinia - Repetto, p. 60, n. 129 (not Risso,
1826).

1998 Newverita josephinia - Ferrero et al., p. 46, 48 (not Risso,
1826).

1998 Newverita josephinia - Lacroce & Repetto, p. 148 (not Ris-
so, 1826).

1999 Neverita josephinia - Forli et al., p. 116 (not Risso, 1826).

2001 Newverita josephinia var. plioconica - Merlino & Campani-
no, p. 30.

2001 Newverita josephinia — Baroncelli et al., p. 229 (not Risso,
1826).

2001 Neverita semiglobosa — Lozouet et al., p. 44, pl. 18, fig. 8.

2001 Newverita josephinia olla - Wienrich, p. 429, pl. 69, fig. 3, pl.
87, fig. 1.

2003 Newerita josephinae (sic) - Brunetti & Della Bella, p. 15
(not Risso, 1826).

2003 Newverita josephinia - Forli et al,, p. 152 (not Risso, 1826).

2003 Newverita josephinia - Mancini, p. 10 (not Risso, 1826).

2005 Newverita josephinia - Brunetti & Vecchi, p. 3 (not Risso,
1826).

2007 Neverita olla - Brunetti & Della Bella, p. 119.

Type material. Not seen. Enquiries about M. de Serres” original
material into MNHN (Paris) and Université C. Bernard (Lyon) have
had negative results. It could be in the University of Montpellier 2 (A.
Prieur, personal communication 2007), but we failed to have any an-
swer from the curator there.

Other type material. Holotype of Natica (Neverita) josephinia
var. subphilippiana Sacco (figured herein in Pl 2, fig. 5), MGPT
BS.029.05.002, Colli Astesi. Lectotype of Natica (Neverita) josephinia
var. antiqua Sacco (here designated): the shell figured by Sacco (1891,
pl. 2, fig. 55), MGPT BS.029.05.003, Cassinelle, Early Oligocene; 2
paralectotypes, MGPT BS.029.05.003/01 and BS.029.05.003/02, Dego,
Early Oligocene. Lectotype of Natica (Neverita) josephinia var. clan-
sodepressa Sacco (here designated): the shell figured by Sacco (1891, pl.
2, fig. 57), MGPT BS.029.05.004, Sant’Agata Fossili, Tortonian; 5 para-
lectotypes, MGPT BS.029.05.004/01, Cassinelle, Early Oligocene; 1
paralectotype, MGPT BS.029.05.004/02, Dego, Early Oligocene; 552
paralectotypes, MGPT BS.029.05.004/03, Colli Torinesi, Miocene; 8
paralectotypes, MGPT BS.029.05.004/04, Tetti Borelli, Late Miocene;
4 paralectotypes, MGPT BS.029.05.004/05, Sant’Agata Fossili, Torto-
nian; 4 paralectotypes, MGPT BS.029.05.004/06, Sant’Agata Fossili,
Tortonian; 18 paralectotypes, MGPT BS.029.05.004/07, Stazzano, Tor-
tonian; 3 paralectotypes, MGPT BS.029.05.004/08, Savona Fornaci; 1
paralectotype, MGPT BS.029.05.004/09, Zinola; 4 paralectotypes,
MGPT BS.029.05.004/10, Villalvernia; 4 paralectotypes, MGPT
BS.029.05.004/11, Vezza d’Alba; 19 MGPT
BS.029.05.004/12, Rocca d’Arazzo; 12 paralectotypes, MGPT
BS.029.05.004/13, Colli Astesi. Lectotype of Natica (Neverita) josephi-
nia var. rotundiformis Sacco (here designated): the shell figured by
Sacco (1904, pl. 23, fig. 1), MGPT BS.029.05.004 bis, Colli Torinest,
Miocene. Holotype of Natica (Neverita) josephinia var. planorbiformis
Sacco: the shell figured by Sacco (1904, pl. 23, fig. 2), MGPT
BS.029.05.004 ter, Colli Torinesi, Miocene. Lectotype of Natica
(Neverita) josephinia var. clausoelata Sacco (here designated): the shell
figured by Sacco (1891, pl. 2, fig. 58), MGPT BS.029.05.005, Colli
Torinesi, Miocene; 7 paralectotypes, MGPT BS.029.05.005/01, Cassi-
nelle, Early Oligocene; 1 paralectotype, MGPT BS.029.05.005/02,
Dego, Early Oligocene; 25 paralectotypes, MGPT BS.029.05.005/03,
Colli Torinesi, Miocene; 35 paralectotypes, MGPT BS.029.05.005/04,
Colli Torinesi, Miocene; 2 paralectotypes, MGPT BS.029.05.005/05,
Sant’Agata Fossili, Tortonian; 1 paralectotype, MGPT BS.029.05.005/
06, Stazzano, Tortonian; 2 paralectotypes, MGPT BS.029.05.005/07,
Stazzano, Tortonian; 4 paralectotypes, MGPT BS.029.05.005/08, Rocca
d’Arazzo; 4 paralectotypes, MGPT BS.029.05.005/09, Colli Astesi.
Lectotype of Natica (Neverita) josephinia var. subfasciculata Sacco

paralectotypes,

(1904, pl. 23, fig. 3), MGPT BS.029.05.006, Stazzano, Tortonian; 1
paralectotype, MGPT BS.029.05.006/01, Stazzano, Tortonian. Lecto-
type of Natica (Neverita) josephinia var. subdetecta Sacco (here desig-
nated): the shell figured by Sacco (1904, pl. 23, fig. 4), MGPT
BS.029.05.007, Colli Torinesi, Miocene; 3 paralectotypes, MGPT
BS.029.05.007/01, Colli Torinesi, Miocene. Lectotype of Natica
(Neverita) josephinia var. poliniceoides Sacco (here designated): the shell
figured by Sacco (1891, pl. 2, fig. 59), MGPT BS.029.05.008, Stazzano,
Tortonian; 1 paralectotype, MGPT BS.029.05.008/01, Colli Torinest,
Miocene; 1 paralectotype, MGPT BS.029.05.008/02, Rio di Bocca
d’Asino, Tortonian. Holotype of Natica (Neverita) josephinia var. plio-
conica Sacco (figured herein in PL. 2, fig. 8), MGPT BS.029.05.008 bis,
Rocca d’Arazzo. Lectotype of Natica (Neverita) josephinia var. plios-
piralata Sacco (here designated): the shell figured by Sacco (1891, pl. 2,
fig. 60), MGPT BS.029.05.009, Colli Astesi; 13 paralectotypes, MGPT
BS.029.05.009/01, Rocca d’Arazzo. Lectotype of Natica (Neverita) jo-
sephinia var. subplioglancina Sacco (here designated): the shell figured
by Sacco (1904, pl. 23, fig. 5), MGPT BS.029.05.010, Colli Astesi.

Material referred to as Natica (Neverita) josepbinia (Risso,
1826) in MGPT. Colli Astesi: 1 spm. figured by Sacco (1891, pl. 2, fig.
54), MGPT BS.029.05.001, 8 spms., MGPT BS.029.05.001/15, 26 spms.,
MGPT BS.029.05.001/16; Villa Forzano, Langhian: 6 spms., MGPT
BS.029.05.001/01;  Superga, MGPT
BS.029.05.001/02; Colli Torinesi, Miocene: 2 spms., MGPT
BS.029.05.001/03, 2 spms., MGPT BS.029.05.001/04; Stazzano, Torto-
nian: 13 spms., MGPT BS.029.05.001/05; unknown locality: 2 spms.,
MGPT BS.029.05.001/06; Fossano (Eremo): 15 spms., MGPT
BS.029.05.001/07; Fossano (T. Vegli): 2 spms., MGPT BS.029.05.001/
08; Villalvernia: 2 spms., MGPT BS.029.05.001/09, 1 spm., MGPT
BS.029.05.001/10; Masserano: 1 spm., MGPT BS.029.05.001/11; Verdu-
no: 2 spms., MGPT BS.029.05.001/12; Vezza d’Alba: 2 spms., MGPT
BS.029.05.001/13; Rocca d’Arazzo: 18 spms., MGPT BS.029.05.001/14;
unknown localities: 4 spms., MGPT BS.029.05.001/17, 4 spms., MGPT
BS.029.05.001/18, 9 spms., MGPT BS.029.05.001/19.

Material referred to as Natica (Neverita) josephinia subvar.
rosea Sacco, 1891 in MGPT. Colli Astesi: 2 spms., MGPT
BS.029.05.001/20.

Material referred to as Natica (Neverita) josephinia subvar.
subcinerea  Sacco, 1891 in MGPT. Colli Astesi: 3 spms., MGPT
BS.029.05.001/21.

Material referred to as Natica (Neverita) josephinia var. clau-
sodepressa subvar. cinerea Sacco, 1891 in MGPT. Colli Astesi: 2 spms.,
MGPT BS.029.05.004/14.

Material referred to as Natica (Neverita) josephinia var. clau-
sodepressa subvar. rosacea Sacco, 1891 in MGPT. Colli Astesi: 1 spm.,
MGPT BS.029.05.004/16; Stazzano, Tortonian: 1 spm., MGPT
BS.029.05.004/15.

Material from the collecting localities. Volpedo: 1 spm., NP
9782; Rio Torsero: 1 spm., NP 9778, 1 spm., MPUM 9785; Badagnano:
11 spms., NP 9762; Balzo del Musico: 115 spms., NP 9772; Diolo: 2
spms., NP 9768; La Valle: 2 spms., NP 9769; Montemaggiore: 4 spms.,
NP 9773, 3 spms., MPUM 9786; Montezago: 22 spms., NP 9774, 28
spms., MPUM 9787; Pradalbino I: 32 spms., NP 9775; Pradalbino II: 5
spms., NP 9776; Rio Rosello: 30 spms., NP 9777, 2 spms., MPUM
9788; San Lorenzo in Collina: 44 spms., NP 9779, 19 spms., MPUM
9789; Balze di Caspreno: 2 spms., NP 9763, 3 spms., MPUM 9790;
Barca: 6 spms., NP 9780, 16 spms., MPUM 9791; Bibbiano: 26 spms.,
NP 9764, 34 spms., MPUM 9792; Calanchi di San Martino: 48 spms.,
NP 9765, 16 spms., MPUM 9793, 18 spms., MPUM 9794, 5 spms.,
MGGC 23421, 5 spms., MGC 1375, 5 spms., MZB 31668, 5 spms.,
GF 1170; Ciuciano: 22 spms., NP 9767, 1 spm., MPUM 9795; Guis-
trigona: 47 spms., MPUM 9796; Il Campino: 25 spms., NP 9781, 2
spms., MPUM 9797; Linari: 53 spms., NP 9770, 67 spms., MPUM
9798, 1 spm., MPUM 9799, 1 spm., MPUM 9800, 1 spm., MPUM
9801; Marcialla: 8 spms.,, MPUM 9802; Montaione: 30 spms., NP

Early Miocene: 9 spms.,
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9771; Ponte a Elsa: 18 spms., MPUM 9803; Spicchio: 33 spms., NP
9766.

Other material examined. Belveglio: 23 spms., MZB 41839;
Buttigliera d’Asti: 21 spms., MZB 41482, 1 spm., MZB 15710; Castello
di Annone: 9 spms., MZB 42063, 1 spm., MZB 42040; Cava Caudana: 7
spms., MZB 42014, 1 spm., MZB 41909; Cervere: 18 spms., MZB
40432, 16 spms., MZB 42026; Cherasco: 12 spms., MZB 29106, 1
spm., MZB 45044; La Loggia: 2 spms., MZB 41951, 5 spms., MZB
43885; Pino d’Asti: 1 spm., MZB 41931; Poggio Forche: 1 spm.,
MZB 29144; Rio di Bocca d’Asino, Tortonian: 3 spms., MZB 25928,
3 spms., MZB 25973, 2 spms., MZB 25982, 13 spms., MZB 45438;
Roboaro, Alessandria: 1 spm., MZB 29763; Sant’Agata Fossili, Torto-
nian: 5 spms., MZB 25942; Santo Stefano Roero: 6 spms., MZB 15630,
14 spms., MZB unnumbered; Schierano: 1 spm., MZB 42087; Serralun-
ga, Asti: 2 spms., MZB 30029; Stazzano, Tortonian: 9 spms., MZB
29755; Tetti Borelli, Late Miocene: 1 spm., MZB 15615, 2 spms., private
collection; Tetti Civera: 2 spms., MZB 15815; Valle Ceppi, Burdigalian:
2 spms., MZB 28555, 7 spms., MZB 28556, 2 spms., MZB 45341; Valle
Vergnana: 4 spms., MZB 43270; Villalvernia: 15 spms., MZB 29728, 1
spm., MZB 40384, 2 spms., MZB 45378, 3 spms., private collection;
Bussana Vecchia: 3 spms., private collection; Rio Torsero: 1 spm., MZB
15626, 2 spms., MZB 41833; Arda: 1 spm., MZB 003673; Badagnano: 5
spms., MZB 000043, 1 spm., MZB 004653; Balzo del Musico: 1 spm.,
GF 1156; Buco del Diavolo: 2 spms., PPMM 54020; Castell’ Arquato: 1
spm., MZB 15621; Diolo: 1 spm., PPMM 54015; La Valle: 3 spms.,
MZB 15653; Marano sul Panaro: 6 spms., private collection; Montegib-
bio, Tortonian: 1 spm., MZB 005047, 25 spms., MZB 25951, 22 spms.,
private collection; Montefalcone: 2 spms., MZB 44492; Pradalbino: 8
spms., MZB 000746, 1 spm., MZB 15634; Rio Rosello: 2 spms., MZB
30214; San Lorenzo in Collina: 1 spm., GF 1157; Barca: 2 spms.,
PPMM 54016; Bibbiano: 19 spms., MZB 008454, 3 spms., MZB
010234, 2 spms., MZB 15619, 8 spms., MZB 15640, 6 spms., PPMM
54017, 1 spm., private collection; Caligonzi: 1 spm., MZB 44037; Ced-
da: 82 spms., PPMM 54019; Colle Val d’Elsa: 59 spms., private collec-
tion; Farfalle: 1 spm., MZB 15627; Guistrigona: 8 spms., MZB 15633,
11 spms., MZB 40410; Linari: 151 spms., PPMM 54018; Pietrafitta: 19
spms., MZB 008454; Spicchio: 29 spms., MZB 010352; Cannes, France:
7 spms., MNHN J08926 (Cossmann collection n°® 244°a); Cacela, Huel-
va, Spain: 11 spms., NP 9786; Bonares, Huelva, Spain: 159 spms., NP
9784; Lucena del Puerto, Huelva, Spain: 27 spms., NP 9785; Santa
Catalina, Huelva, Spain: 13 spms., NP 9783.

Description. Protoconch small, turbiniform,
markedly depressed, of 2.45-2.60 slightly convex,
smooth whorls, tip small. Teleoconch depressed-glo-
bose to globose-pyriform, rather thick. Spire broadly
conical, low to moderately elevated, whorls very
slightly convex. Suture fine, almost flush.

Last whorl expanded, more or less depressed; sub-
sutural shelf indistinct in depressed-globose shells,
faintly concave and rather steep in more elevated (glo-
bose-pyriform) shells; periphery nearly at midline.
Aperture ovately D-shaped in markedly prosocline
plane, height about 1.5 times width. Parietal callus
thick, widely expanded into posterior apertural angle,
entering adapical part of umbilicus in most specimens;
anterior lobe small to indistinct. Umbilicus a semicircu-
lar groove of variable breadth, or an abapical chink, or
completely filled by umbilical callus in some specimens;
umbilical border rounded; umbilical wall rather steep.
Funicle a thick, prominent cord separated from umbili-
cal wall by very narrow, incised spiral groove. Umbilical

callus massive, semicircular, divided from parietal callus
by slight notch. Basal fasciole indistinct. Surface with
uneven growth lines broadly arched subsuturally. Some
fossil shells retain vestige of uniform pale brown back-
ground, with suprasutural darker stripe.

PLATE 3

Fig. 1 - Euspira bononiensis (Foresti, 1884). Pradalbino I. MPUM
9737; umbilicus.

Fig. 2 - Euspira bononiensis (Foresti, 1884). Lugagnano. MGC
1363; umbilicus.

Fig.3 - Euspira catena (da Costa, 1778). Granville, France.
MPUM 9782; umbilicus of specimen in Pl 1, fig. 4.

Fig. 4 - Euspira exturbinoides (Sacco, 1890). Pradalbino II.
MPUM 9742; umbilicus.

Fig.5 - Euspira macilenta (Philippi, 1844). Circeo. MPUM 9817;
umbilicus.

Fig. 6 - Euspira grossularia (Marche-Marchad, 1957). Orciano Pi-
sano. MPUM 9749; umbilicus.

Fig. 7 - Euspira guillemini (Payraudeau, 1826). Bibbiano. MPUM
9755; umbilicus.

Fig. 8 - Euspira helicina helicina (Brocchi, 1814). Bacedasco.
MGC 1369; umbilicus.

Fig. 9 - Euspira bhelicina fusca (Blainville, 1825). Pecoraro.
MPUM 9820; umbilicus.

Fig. 10 - Euspira magenesi Pedriali & Robba, 2001. Rio Rosello.
NP 9709; umbilicus.

Fig. 11 - Euspira notabilis (Jeffreys, 1885). Pradalbino II. MPUM
9772; umbilicus.

Fig. 12 - Euspira notabilis (Jeffreys, 1885). Pradalbino II. MPUM
9773; umbilicus.

Fig. 13 - Euspira pulchella (Risso, 1826). Pradalbino II. MPUM
9779; umbilicus.

Fig. 14 - Neverita olla (de Serres, 1829). Linari. MPUM 9800; um-
bilicus.

Fig. 15 - Newerita olla (de Serres, 1829). Linari. MPUM 9801; um-
bilicus.

Fig. 16 - Neverita josephinia (Risso, 1826). Feniglia, Orbetello.
MPUM 9823; umbilicus.

Fig. 17 - Payraudeautia fasciolata (Sacco, 1890). Orciano Pisano.
Private collection; umbilicus.

Fig. 18 - Payraudeautia intricata (Donovan, 1803). Bibbiano.
MPUM 9807; umbilicus.

Fig. 19 - Sinum perregulare (Sacco, 1891). Pradalbino I. Private
collection; umbilicus of specimen in P 2, fig. 17.

Fig. 20 - Sinum striatum (de Serres, 1829). Ciuciano. MPUM 9813;
umbilicus.

Fig. 21 - Euspira bononiensis (Foresti, 1884). Barca. MPUM 9738;
protoconch.

Fig. 22 - Euspira bononiensis (Foresti, 1884). Diolo. MGC 1362;
protoconch.

Fig. 23 - Euspira catena (da Costa, 1778). Marseille, France.
MPUM 9816; protoconch.

Fig. 24 - Euspira exturbinoides (Sacco, 1890). Ciuciano. MPUM

9745; detail of protoconch.

Unless otherwise indicated in the plate, scale bars = 4 mm.
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Dimensions (mm):

DHW PD H D SH
0.090-0.110 ; 0.713-0.845 | 8.328-32.352 1 10.643-38.719 ; 1.294-7.862
0.100 0.779 20.340 24.681 4.578
AH AW WUC IS SA
6.028-25.532 : 4.709-18.957  4.410-10.498 9°-25° 118°-146°
15.780 11.833 7.454 17° 132°

Remarks. The validity of Nerita glaucina Lin-
naeus, 1758 was considered above (see p. 404). Subse-
quent to its introduction, Linnaeus’ name glaucina was
variously interpreted by earlier authors, thus generating
considerable confusion. Most workers used it with re-
ference to the Mediterranean species Neverita josephi-
nia Risso, 1826 (often confused with Natica olla de
Serres, 1829). Other authors applied the name glaucina
to shells actually belonging to the fossil species Natica
olla (Brocchi 1814; Sasso 1827; Philippi 1836; Sismonda
1847). Pennant (1777) and Philippi (1852) treated under
N. glancina specimens referable to Natica pulchella Ris-
so, 1826, whereas it is unclear what Risso (1826, p. 147)
meant when recording Natica glaucina because of the
short uninformative description. Finally, Lamarck
(1838), in describing his Natica glancina (of 1822), re-
ported that it has the umbilical callus divided by a
groove (“callo subdiviso”), a character peculiar to the
Recent Indo-West Pacific Albula didyma Réding, 1798.
This situation provides further ground for Kabat’s
(1990) conclusion about glaucina reported on above.

Newverita olla exhibits moderate variability as re-
gards the elevation of the spire and the extent of the
massive umbilical callus; the latter may either comple-
tely fill the umbilicus or leave a peripheral groove of
variable breadth, separating it from the umbilical bor-
der. N. olla appears to be scarcely distinguishable from
the Recent Mediterranean species Neverita josephinia
Risso, 1826 if the teleoconch characters are considered.
This is the reason why the Neogene fossils were as-
signed to the latter species by most authors (see the
above synonymy) who regarded N. olla as a junior sy-
nonym of N. josephinia. Only a few workers considered
N. olla as distinct (e.g., Cossmann & Peyrot 1919; Glib-
ert 1952 a, b; Kojumdgieva & Strachimirov 1960), or as
a subspecies of N. josephinia (e.g., Glibert 1963; Janssen
1969; Wienrich 2001). Actually, de Serres’ taxon can be
differentiated from N. josephinia primarily because of
its larval shell having 1 more whorl and a significantly
smaller diameter of the first half-whorl (Tabs. 1, 3).
Moreover, N. olla differs from N. josephinia in shell
proportions (Glibert 1952 b; Fig. 6 herein) and has a
significantly wider umbilical callus (Fig. 10). On the
basis of our findings, the Neogene fossils invariably
belong to Neverita olla, whereas the Pleistocene and
Recent specimens belong to Neverita josephinia.

Neverita semiglobosa (Grateloup, 1847) was
based on Early Miocene specimens from Aquitaine

characterised by their more elevated and less expanded
shell with the umbilicus completely filled by the umbi-
lical callus. We have examined a lot of shells (3 in
MPUM numbered 9828) from Saucats that agree with
Grateloup’s species, and can state that their teleoconchs
fall within the range of variation of Neverita olla. More-
over, the larval shell of N. semiglobosa is indistinguish-
able from that of N. olla (whorls = 2.55,d = 0,101, D =
0.806 in N. semiglobosa; whorls = 2.51, d = 0.100, D =
0.779 in N. olla). We conclude that N. semiglobosa is a
junior synonym of Newverita olla.

Concerning Sacco’s varieties of Natica (Neverita)
josephinia (see the above synonymy), we have examined
the respective original material in MGPT and can state
that they cannot be distinguished from Neverita olla
consistently. We are uncertain as regards the variety
antiqua since Sacco’s Oligocene material is poorly pre-
served. The original specimens of the varieties subtecta
and priscodepressa are missing from MGPT and we in-
clude these subspecific taxa in the synonymy of Never-
ita olla only doubtfully.

Stratigraphic occurrence. Neverita olla (de
Serres, 1829) is a long-ranging species. It appeared in
the Early Oligocene of Piedmont and spread throughout
Europe during Miocene times. Reliable Pliocene records
are from Piedmont, Liguria, Emilia, Tuscany, Sicily and
Spain. Subsequent to the Pliocene, N. olla was replaced
by the closely related Neverita josephinia Risso, 1826.

Genus Payraudeantia Bucquoy, Dautzenberg
& Dollfus, 1883

Payrandeautia was originally proposed as a sub-
genus of Natica Adanson, 1757 (= Natica Scopoli,
1777). The type species is Natica intricata Donovan,
1803 by original designation. Kabat (1991) considered
Payraudeantia to be a junior subjective synonym of
Natica Scopoli, 1777. However, Kabat’s conclusion is
untenable since the type species of Payrandeantia pos-
sesses a corneous operculum denoting a poliniceine in-
stead of naticine allocation of the genus. Payraudeantia
is a distinctive taxon characterized by its open umbilicus
with an inner spiral ridge abapical to the funicle. Besides
the two species dealt with below (fasciolata Sacco, 1890
and intricata Donovan, 1803), it includes only the Re-
cent Payrandeauntia esterias Bernard, 1983 (collected off
Gabon) and appears to be restricted to the Mediterra-
nean and the eastern Atlantic.

Payraudeautia fasciolata (Sacco, 1890) stat. n.
Pl 2, figs 11, 12; PL 3, fig. 17; PL. 4, figs 19, 20

1890 Natica (Payraudeantia) intricata var. fasciolata Sacco, p.
33.
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1891 Natica (Payrandeautia) intricata var. fasciolata - Sacco, p.
80, pl. 2, fig. 52.

1984 Payrandeautia intricata var. fasciolata - Ferrero Mortara et
al., p. 35.

1996 Payrandeautia intricata - Pedriali, p. 14 (pars), pl. 4, figs.
5, 6 (not Donovan, 1803).

Uncertain references
Natica fasciolata - Sismonda, 1842: p. 27; - Sismonda, 1847: p.
51; - d’Orbigny, 1852: p. 38, n. 577.

Type material. Lectotype of Natica (Payrandeautia) intricata
var. fasciolata Sacco (here designated): the shell figured by Sacco (1891,
pl. 2, fig. 52) and refigured herein (PL. 2, fig. 11), MGPT BS.029.03.002,
Castelnuovo d’Asti; 1 paralectotype, MGPT BS.029.03.002/01, Alben-
ga; 1 paralectotype, MGPT BS.029.03.002/02, Colli Astesi.

Material from the collecting localities. Rio Torsero: 2 spms.,
NP 9789, 1 spm., MPUM 9804; Diolo: 1 spm., MGC 1376; Ciuciano: 1
spm., NP 9788.

Other material examined. Diolo: 1 spm., private collection;
Montegibbio, Tortonian: 1 spm., private collection; San Lorenzo in
Collina: 1 spm., GF 1160; Bibbiano: 1 spm., private collection; Orciano
Pisano: 1 spm., private collection.

Description. Protoconch medium-sized, turbi-
nate with nearly flat spire, of 2.60-2.65 convex, smooth
whortls, tip very small. Teleoconch globose, moderately
depressed, rather solid. Spire low-conical, moderately
depressed, whorls gently convex. Suture fine, adpressed.
Last whorl inflated, somewhat depressed, expanded to-
ward aperture; subsutural shelf poorly differentiated,
gently sloping, very slightly concave and with faint sub-
sutural margining; periphery well above midline. Aper-
ture ovately D-shaped in slightly prosocline plane,
height about 1.8 times width. Parietal callus narrow,
thickened adapically, with concave abapertural outline;
anterior lobe thick and roundly pointed, touching the
basal fasciole in most specimens. Umbilicus deep, very
large; umbilical border rounded, subangular abapically;
umbilical wall concave, with prominent, nearly flat-
topped spiral ridge that overhangs the interior of umbi-
licus and terminates in a subtriangular, asymmetric plug
on lowermost part of inner lip. Funicle broad and rather
depressed, separated from inner spiral ridge by wide
groove whose abaxial side ascends to form a sharp angle
with top of ridge.

Umbilical callus rather thick, subtriangular, de-
marcated from anterior lobe of parietal callus by dis-
tinct transverse groove. Basal fasciole poorly differen-
tiated, rather broad and blunt. Surface with very fine
growth lines slightly arched subsuturally. Color not
preserved.

Dimensions (mm):

DHW PD H D SH
0.090-0.102 :0.955-1.135:2.384-12.020 : 2,127-12.015: 0.590-1.914
0.096 1.045 7.202 7.071 1.252
AH AW Uw IS SA
1.848-10.008 : 1.361-5.615 - 0.811-4.847 11°-21° 109°-135°
5.928 3.488 2.829 16° 122°

Remarks. Natica fasciolata was created by Bonel-
li (1826) and simply listed (n. 3482) in the manuscript
catalogue of the Zoological Museum of Turin. The name
fasciolata was merely cited later on by Sismonda (1842,
1847) and d’Orbigny (1852). Sacco (1890) first pub-
lished a concise diagnosis of N. fasciolata, thus making
the name available, and is to be considered the author of
this species. Sacco (1890, 1891) regarded N. fasciolata as
a variety of Payraundeautia intricata (Donovan, 1803),
distinguished from the latter in having “testa plerumque
minor, depressior, subalbida; spira depressior”. Actually,
N. fasciolata is morphologically similar to P. intricata,
but differs from it in that it has: 1) a protoconch with
one more whorl and with the diameter of the unsculp-
tured first half-whorl a third of the size, 2) a signifi-
cantly lower spire (Fig. 9), 3) a less deeply excavated
umbilical wall, 4) the inner umbilical ridge with sharply
angular inner edge, 5) a broader funicle, 6) an umbilical
callus demarcated from the parietal callus by a distinct
transverse groove, and 7) a broader basal fasciole. We
think that these differences are adequate to warrant spe-
cific separation from P. intricata.

Stratigraphic occurrence. Payraudeantia fascio-
lata (Sacco, 1890) occurs in Tortonian deposits of Emilia
and was reported to be a quite uncommon element in
Pliocene deposits of Piedmont and Liguria. We col-
lected it at Pliocene locations in Liguria, Emilia and
Tuscany. The species appears to range from Tortonian
to early Piacenzian.

Payraudeautia intricata (Donovan, 1803)
Pl 2, figs 13, 14; PL. 3, fig. 18; PL. 4, fig. 21

1803 Nerita intricata Donovan, pl. 167 (short description in the
explanation to the plate).

1884 Payrandeautia similis Monterosato, p. 107.

1980 Payrandeantia intricata - Piani, p. 143.

1986 Payrandeautia intricata - Villa, p. 16.

1995 Payrandeautia intricata - Bodon et al., p. 32.

1996 Payrandeautia intricata - Pedriali, p. 14 (pars); not pl. 4,
figs. 5-6 (= Natica (Payraudeantia) intricata var. fasciolata Sacco, 1890).

1997 Payraudeantia intricata - Giannuzzi-Savelli et al., figs.
805-808, 828.

1997 Payrandeantia intricata - Lacroce, p. 32, pl. 2, fig. 12.

1999 Payrandeantia intricata - Forli et al,, p. 116.

2000 Payraundeautia intricata - Lacroce, p. 33.

2005 Payraudeautia intricata - Repetto et al., text-fig. 473.

2008 Payrandeantia intricata - Huelsken et al., p. 32, text-fig.
10A.

Uncertain references

Natica intricata - Philippi, 1844: p.140, 141; — Appelius, 1871: p.
88, 94; - Seguenza, 1876: p. 10, n. 486; - Seguenza, 1880: p. 264, n. 251;
p. 354, n. 117; - Almera & Bofill, 1898: p. 51; - Tamajo, 1937: p. 462.

Natica marochiensis - Sismonda, 1842: p. 27.

Natica valenciennesi - Sismonda, 1847: p. 51.

Natica valenciennesii - Philippi, 1836: p. 162, 163; Scacchi, 1836:
p- 16; - Bronn, 1848: p. 788.

Natica (Payraudeantia) intricata - Simonelli, 1893: p. 555.
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Natica (Payrandeantia) intricata var. miocenica - Fekih, 1975: p.
61, pl. 22, fig. 10.

Payraudeauntia intricata - Cerulli-Irelli, 1898: p. 89; - Ugolini,
1898: p. 4; - Ugolini, 1899: p. 5; Malatesta, 1943: p. 181; - Glibert, 1963:
p. 105; Ruggieri & Greco,1965: p. 53, pl. 6, fig. 13; Ruggieri et al., 1968:
p- 2; - Greco, 1970: p. 288; - Ruggieri & Milone, 1975: p. 220; - Pavia &
Robba, 1979: p. 554; - Ragaini & Mariani, 1992: p. 8; - Tabanelli &
Segurini, 1995: p. 9; - Dell’Angelo & Forli, 1995: p. 242, n. 87, text-fig.
22; - Buzzurro & Greppi, 1996: p. 6 - Oztiirk et al., 2004: p. 56.

Polynices intricata - Mars, 1956: p. 40.

Polynices intricatus - Francaviglia, 1941: p. 67.

Type material. Not seen. Location unknown.

Other type material. Holotype of Payraudeantia similis Mon-
terosato, MCZR, L18/23337, Sfax, Tunisia.

Material erroneously referred to as Natica (Naticina) pul-
chella var. astensis Sacco, 1890 in MGPT. Colli Astesi: 1syntype,
MGPT BS.029.02.034/01.

Material from the collecting localities. Le Grottine: 2 spms.,
NP 9792; Bibbiano: 34 spms., NP 9790, 2 spms., MPUM 9805, 1 spm.,
MPUM 9806, 1 spm., MPUM 9807, 1 spm., MPUM 9808, 1 spm.,
MGGC 23422, 1 spm., MGC 1377, 1 spm., MZB 31670, 1 spm., GF
1171; Fauglia, Pleistocene: 12 spms., NP 9791; Montenero: 30 spms.,
NP 9793, 1 spm., MPUM 9830.

Other material examined. Badagnano: 3 spms., PPMM 54026;
Bibbiano: 1 spm., PPMM 54021, 3 spms., PPMM 54024, 2 spms., pri-
vate collection; Montenero: 1 spm., MZB 40540; Orciano Pisano: 1
spm., private collection; Archi, Pleistocene: 5 spms., MZB 005250, 85
spms., private collection; Pecoraro, Pleistocene: 1 spm., private collec-
tion; Bovetto, Pleistocene: 2 spms., private collection; Torrente Boscai-
no, Pleistocene: 4 spms., private collection; Manilva, Malaga, Spain,
Recent: 27 spms., private collection, 1 spm., MPUM 9810; Mergellina,
Naples, Recent: 3 spms., MZB 15740; Punta Pioppeto, Procida, Recent:
1 spm., NP 9794, 1 spm., MPUM 9809, 185 spms., private collection;
Aeroporto, Reggio Calabria, Recent: 1 spm., private collection; Torre
San Giovanni, Gallipoli, Recent: 2 spms., MZB 006704; Porto Cesareo,
Lecce, Recent: 3 spms., private collection; Stagnone di Marsala, Trapa-
ni, Recent: 1 spms., MZB 15713; Cala Madonna, Lampedusa Isle, Re-
cent: 2 spms., PCM 1019; Cala Francese, Lampedusa Isle, Recent: 1
spm., PCM 1107; Bounuma, Tunisia, Recent: 1 spm., MZB 001817;
Djerba Island, Tunisia, Recent: 1 spm., MZB 000255, 2 spms., MZB
000341, 11 spms., MZB 002909, 1 spm., MZB 000256, 2 spms., MZB
000289, 2 spms., MZB 000319, 1 spm., MZB 000471, 1 spm., MZB
002848; Kerkennah Islands, Tunisia, Recent: 3 spms., MZB 001855, 1
spm., MZB 001918, 8 spms., MZB 001988, 49 spms., MZB 15850.

Description. Protoconch small, turbiniform, of
1.50-1.70 rather convex whorls, tip medium-sized with
closely set spiral threads. Teleoconch globose, moder-
ately depressed, solid. Spire low-conical, moderately
depressed, whorls gently convex to convex. Suture fine,
adpressed to almost flush. Last whorl inflated, some-
what depressed, expanded toward aperture; subsutural
shelf poorly differentiated, more or less sloping; periph-
ery above midline. Aperture D-shaped in slightly pro-
socline plane, peristome rather thick, height about twice
width. Parietal callus narrow, thick, with concave aba-
pertural outline; anterior lobe somewhat tongue-
shaped, ending close to or at the level of basal fasciole
in smaller shells, obtusely angular and shorter in fully
grown specimens. Umbilicus deep, very large; umbilical
border rounded; umbilical wall markedly excavated,
bearing a prominent, narrowly round-topped spiral

ridge prostrate toward interior of umbilicus and termi-
nating in a semielliptical, asymmetric plug on lower-
most part of inner lip. Funicle moderately narrow,
rather depressed, separated from inner spiral ridge by
broad, shallow groove with strongly overhanging abax-
ial side. Umbilical callus rather thick, with reverse S-
shaped outline, merging into anterior lobe of parietal
callus. Basal fasciole rather narrow, barely prominent,
mostly indicated by the coarsening of growth lines and
color. Surface with very fine growth lines faintly arched
subsuturally. Color more or less pale gray or buff back-
ground with whitish mottles and with reddish-brown
pattern of irregular chevron or flammulate markings ar-
ranged into 4-5 spiral rows, the subsutural one wider;
apical whorls violet-gray; parietal callus, basal fasciole
and inner umbilical ridge of uniform reddish-brown
color in most specimens. None of the examined fossil
shells retains the color.

Dimensions (mm):

DHW PD H D SH
0.298-0.342 1 0.796-0.932 : 6.703-11.855 : 6.017-11.585  1.414-3.138
0.320 0.864 9.279 8.801 2.276
AH AW Uw IS SA
4.801-9.329 : 2.729-5.997 | 2.223-4.875 11°-23° 98°-130°
7.065 4.363 3.549 17° 114°

Remarks. The variety miocenica Sacco, 1890 of
the present species was already discussed (see remarks
on Euspira bononiensis). Natica crassatella Locard,
1886, Payraudeantia alleryana Sulliotti, 1889 and Pay-
randeautia peloritana Sulliotti, 1889 are currently re-
garded as synonyms of Payrandeautia intricata.

Stratigraphic occurrence. Payrandeautia intrica-
ta (Donovan, 1803) is known definitely from the Late
Miocene (Tortonian) of Piedmont. We record it from
Pliocene deposits at a few localities in Piedmont, Emilia,
Tuscany and Latium. Pleistocene occurrences are from
Tuscany and Calabria. The species occurs nowadays
throughout the Mediterranean, being more common
in the western part of it.

Subfamily Sininae Woodring, 1928
Genus Sinum Roding, 1798

The type species is the Recent, Indo-Pacific spe-
cies Helix haliotoidea Linnaeus, 1758 by subsequent
designation (Dall 1915, p. 109). Kabat (1990) provided
a short history of the genus, thoroughly discussed the
status of H. haliotoidea, and designated the lectotype of
Linnaeus’ species. According to Kabat (1991), Sigaretus
Lamarck, 1799, Sigaretarius Duméril, 1806, Cryptosto-
mus Blainville, 1818, Catinus Blainville, 1827, Catinus
Oken, 1835, Catinus H. & A. Adams, 1853 and Ectosi-
num Iredale, 1931 are synonyms of Sinum; Raynevallia
Ponzi, 1872 is to be considered “equivalent” to Sinum.
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Sinum is a distinctive genus, characterized by 1) a
depressed-turbiniform to planorbid protoconch of from
less than 2 up to 3 whorls, with faint spiral striation; 2)
its more or less flattened, auriculate teleoconch; 3) its
low to very depressed spire; 4) its broad, strongly pro-
socline aperture with a markedly arched inner lip; 5) its
umbilicus closed or reduced to a small chink; 6) its outer
surface spirally sculptured in most species, or smooth in
a few species.

Sinum perregulare (Sacco, 1891) stat. n.
Pl 2, figs 15-17; PL. 3, fig. 19; PL. 4, figs 22, 23

1890 Sigaretus (Cryptostoma) striatum subvar. perregularis Sac-
co, p. 39 (nomen nudum).

1891 Sigaretus (Cryptostoma) striatum var. perregularis Sacco,
p. 103.

1904 Sinum (Cryptostoma) striatum var. perregularis - Sacco, p.
104, pl. 23, fig. 8.

1984 Cryprostoma striatum var. perregularis - Ferrero Mortara
et al., p. 39.

Uncertain references
Sigaretus concavus - Cocconi, 1873, n. 1: p. 528.

Type material. Holotype of Sigaretus (Cryptostoma) striatum
var. perregularis Sacco: the shell figured by Sacco (1904, pl. 23, fig. 8)
and refigured herein (PL. 2, fig. 15), MGPT BS.029.09.003, Colli Astesi.

Material from the collecting localities. Badagnano: 1 spm., NP
9827, 1 spm., MPUM 9811.

Other material examined. Badagnano: 1 spm., MZB 15721;
Pradalbino I: 2 spms., private collection; Ciuciano: 1 spm., private
collection; Guidonia: 1 spm., private collection.

Description. Protoconch medium-sized, low-tur-
biniform, of 2.25-2.50 rather convex whorls, last half
whorl with fine, even spiral threads, tip small, apparently
smooth. Teleoconch depressed-auriculate, rather thin.

Spire broadly dome-shaped, depressed, whorls
gently convex. Suture shallowly channelled. Last whorl
lenticular, moderately depressed, expanded toward
aperture; subsutural shelf indistinct; periphery rounded,
slightly above midline. Aperture large, broadly oval,
rather strongly prosocline, wider than tall. Parietal cal-
lus rather thin, reflected toward umbilical area, narrow-
ing abapically and merging into inner lip. Umbilicus a
deep, small chink. Funicle absent. Umbilical callus ab-
sent. Basal fasciole indistinct. Surface sculptured with
rather even, spiral ribbons and intervening threads, the
latter missing from the peripheral area; base with fine
spiral cordlets; dense growth lines occur throughout.
None of the examined fossil shells retains the color.

Dimensions (mm):

DHW PD H D SH
0.178-0.194 : 1.323-1.371 1 4.679-9.499 ' 8.174-15.502 :0,718-1.410
0.186 1.347 7.089 11.838 1.064
AH AW IS SA
3.965-8.061 : 5.233-11.009 . 47°-55° 142°-154°
6.013 8.121 51° 148°

Remarks. Cocconi (1873) cited Sigaretus conca-
vus Lamarck, 1843 from Pliocene deposits of Emilia.
Lamarck’s species, living off western Africa, is relatively
similar to Sinum perregulare and it is not unlikely that
Cocconi actually recovered S. perregulare. However,
since the author did not publish neither a description
or a figure, we refrain from any conclusion and consider
that of Cocconi to be an uncertain reference.

Sinum perregulare differs from the similar species
Sinum striatum (de Serres, 1829) in that it has: 1) the
shell smaller in most specimens, with adapical side dis-
tinctly more convex, 2) the protoconch more than twice
the size of that of S. striatum, with the last half whorl
spirally sculptured, 3) the presence of a small, deep um-
bilical opening (absent in S. striatum), 4) the absence of
an unsculptured subsutural band, 5) more even sculp-
ture of alternating spiral bands and threads, and 6) the
presence of finer spirals on the lower base. The larger
protoconch is the most useful distinguishing character.
Sinum patulum (Grateloup, 1847), occurring in Mio-
cene deposits of western and northern Europe and
usually quoted as Sinum aquense (Récluz, 1851), has a
similarly shaped, adapically convex shell. We examined
several specimens of S. patulum from the Aquitanian of
Saucats (2 specimens in MPUM numbered 9829) and
noted that this species differs from S. perregulare pri-
marily because of its larval shell having a significantly
smaller diameter and diameter of the first half-whorl, its
more prominent spire, and the absence of an umbilical
opening.

An unidentified Sinum species recovered from off
northwestern Africa appears to be closely similar to
Sinum perregulare in shell shape, but differs from the
latter in having a significantly larger protoconch (also
spirally sculptured) and more widely spaced primary
spirals with 2-5 fine threads in between.

Stratigraphic occurrence. Sinum perregulare
(Sacco, 1891) was hitherto quoted only by its author
from Pliocene sandy deposits of Piedmont. We recov-
ered it from Pliocene units at a few localities in Emilia,
Tuscany and Latium. The species appears to be an un-
common element, with a Late Zanclean-Early Piacen-
zian time range.

Sinum striatum (de Serres, 1829)
Pl 2, figs 18-20; PL. 3, fig. 20; Pl 4, fig. 24

1829 Sigaretus striatus de Serres, p. 127, pl. 3, figs. 13, 14.

1890 Sigaretus (Cryptostoma) striatum - Sacco, p. 39.

1890 Sigaretus (Cryptostoma) striatum subvar. pliodepressa Sac-
co, p. 39 (nomen nudum).

1890 Sigaretus (Cryptostoma) striatum subvar. ornatissima Sac-
co, p. 39 (nomen nudum).

1890 Sigaretus (Cryptostoma) striatum var. striolatissima Sacco,
p- 39.
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1890 Sigaretus (Cryptostoma) striatum var. circumdepressa Sac-

co, p. 39.

1890 Sigaretus (Cryptostoma) striatum var. perelliptica Sacco, p.
39.

1891 Sigaretus (Cryptostoma) striatum - Sacco, p. 102, pl. 1, fig.
71.

1891 Sigaretus (Cryptostoma) striatum var. pliodepressa Sacco,
p. 103.

1891 Sigaretus (Cryptostoma) striatum var. ornatissima Sacco, p.
103.

1891 Sigaretus (Cryptostoma) striatum var. striolatissima - Sac-
co, p. 104, pl. 1, fig. 72.

1891 Sigaretus (Cryptostoma) striatum var. circumdepressa -
Sacco, p. 104, pl. 1, fig. 73.

1891 Sigaretus (Cryptostoma) striatum var. perelliptica - Sacco,
p. 104, pl. 1, fig. 74.

1904 Sinum (Cryptostoma) striatum var. pliodepressa - Sacco, p.
104, pl. 23, fig. 9.

1904 Sinum (Cryptostoma) striatum var. ornatissima - Sacco, p.
104, pl. 23, fig. 10.

1919 Sigaretus striatus - Cossmann & Peyrot, 1919: p. 440, n.
257, pl. 12, figs. 43-44, 51.

1952b Sigaretus (Sigaretus) striatus - Glibert: p. 261, pl. 3, fig. 1.

1960 Sinum (Sinum) striatum - Kojumdgieva & Strakimirov: p.
122, pl. 33, fig. 15.

1970 Sinum (Sinum) striatum - Caprotti, p. 163, pl. 5, fig. 6.

1974 Sinum (Sinum) haliotoideum - Malatesta, p. 242, pl. 19, fig.
2 (not Linnaeus, 1758).

1976 Sinum striatum - Caprotti: p. 9, pl. 12, fig. 6.

1984 Cryptostoma striatum - Ferrero Mortara et al., p. 39.

1984 Cryptostoma striatum var. pliodepressa - Ferrero Mortara
et al, p. 39.

1984 Cryptostoma striatum var. ornatissima - Ferrero Mortara
et al,, p. 39.

1984 Cryptostoma striatum var. striolatissima - Ferrero Mortara
et al., p. 39.

1984 Cryptostoma striatum var. circumdepressa - Ferrero Mor-
tara et al., p. 39.

1984 Cryptostoma striatum var. perelliptica - Ferrero Mortara et
al., p. 39.

1988 Sinum haliotoideum - Chirli, p. 18, pl. 5, fig. 2 (not Lin-
naeus, 1758).

1992 Sinum striatum - Cavallo & Repetto, text-fig. 130.

1996 Sinum haliotoideum - Pedriali, p. 16, pl. 4, fig. 7 (not
Linnaeus, 1758).

1997 Sinum haliotoideum - Lacroce, p. 32, pl. 2, figs. 15-16 (not
Linnaeus, 1758).

Uncertain references

Cryptostoma striatum - Arduini, 1895: p. 185; - Zuffardi Co-
merci, 1929: p. 3.

Sigaretus haliotideus - Sismonda, 1847: p. 51; - Foresti, 1868: p.
74, n. 174; - Foresti, 1874: p. 81; - Coppi, 1881b: p. 62, n. 539; - Verri,
1886: p. 446.

Sigaretus haliotoides - Pantanelli, 1876: p. 6.

Sigaretus haliotoideus - Fucini, 1891: p. 70.

Sigaretus striatus - Appelius, 1871: p. 117; - Cocconi, 1873: p.
527; - De Stefani, 1874: p. 64, n. 193; - De Stefani & Pantanelli, 1879: p.
139; - Fontannes, 1880: p. 118; - De Stefani, 1888: p. 221; - Busacchi,
1896: p. 322; - Almera & Bofill, 1898: p. 52; - Cossmann & Peyrot,
1919: p. 440, n. 257, pl. 12, figs. 43-44, 51; - Mazzanti, 1961: p. 81.

Sigaretus striatus var. circumdepressa - Fekih, 1975: p. 62, pl. 22,
fig. 9.

Sigaretus (Sigaretus) striatus — Glibert, 1952a: p. 79.

Sinum haliotoideum - Ruggieri, 1982: p. 259; - Barbarino &
Scarselli, 1992: p. 412.

Sinum striatum - Mancini, 1997: p. 41, 42, 43; - Repetto, 1997:
p- 60, n. 130; — Brunetti & Della Bella, 2003: p. 15; - Forli et al., 2003: p.
152.

Sinum (Sinum) haliotoidenm - Pavia, 1976: p. 112; - Montefa-
meglio et al., 1980: p. 189; - Aimassi et al., 1983: p. 186; - Aimone &
Ferrero Mortara, 1983: p. 295; - Tropeano et al., 1984: p. 58; - Gonzales
Delgado, 1987: p. 92, 100.

Sinus haliotideus - Sismonda, 1842: p. 28.

Sinum (Sinum) striatum - Moroni & Paonita, 1964: p. 39; -
Kojumdgieva & Strakimirov, 1960: p. 122, pl. 33, fig. 15; - Benigni &
Corselli, 1982: p. 651, 677.

Sinum (s.s.) striatum - Glibert, 1963: p. 97.

Type material. Not seen. Enquiries about M. de Serres’ original
material into MNHN (Paris) and Université C. Bernard (Lyon) have
had negative results. It could be in the University of Montpellier 2 (A.
Prieur, personal communication 2007), but we failed to have any an-
swer from the curator there.

Other type material. Holotype of Sigaretus (Cryptostoma)
striatum var. pliodepressa Sacco: the shell figured by Sacco (1904, pl.
23, fig. 9), MGPT BS.029.09.004, Colli Astesi. Lectotype of Sigaretus
(Cryptostoma) striatum var. ornatissima Sacco (here designated): the
shell figured by Sacco (1904, pl. 23, fig. 10) and refigured herein (PL
2, fig. 19), MGPT BS.029.09.005, Colli Astesi; 2 paralectotypes, MGPT
BS.029.09.005/01, Rocca d’Arazzo. Holotype of Sigaretus (Cryptosto-
ma) striatum var. striolatissima Sacco: the shell figured by Sacco (1891,
pl. 1, fig. 72) and refigured herein (Pl. 2, fig. 20), MGPT BS.029.09.006,
Colli Astesi. Holotype of Sigaretus (Cryptostoma) striatum var. circum-
depressa Sacco: the shell figured by Sacco (1891, pl. 1, fig. 73), MGPT
BS.029.09.007, Colli Astesi. Lectotype of Sigaretus (Cryptostoma) stria-
tum var. perelliptica Sacco (here designated): the shell figured by Sacco
(1891, pl. 1, fig. 74), MGPT BS.029.09.008, Colli Astesi; 2 paralecto-
types, MGPT BS.029.09.008/01, unlocalised.

Material referred to as Sigaretus (Cryptostoma) striatus de
Serres, 1829 in MGPT. Colli Astesi: 1 spm. figured by Sacco (1891,
pl. 1, fig. 71), MGPT BS.029.09.002; Rocca d’Arazzo: 5 spms., MGPT
BS.029.09.002/01; unknown locality: 1 spm., MGPT BS.029.09.002/02.

Material from the collecting localities. Diolo: 1 spm., NP
9799; Pradalbino I: 2 spms., NP 9802; Rio Rosello: 1 spm., NP 9803;
Barca: 1 spm., MZB 31671; Bibbiano: 1 spm., NP 9795, 1 spm., MPUM
9812; Calanchi di San Martino: 4 spms., NP 9796, 1 spm., MGGC
23423, 1 spm., MGC 1378, 1 spm., GF 1172; Ciuciano: 2 spms., NP
9798, 1 spm., MPUM 9813; Il Campino: 1 spm., NP 9804; Il Treppié: 1
spm., NP 9808; Linari: 1 spm., NP 9800; Marcialla: 3 spms., NP 9801;
Ponte a Elsa: 1 spm., NP 9826; Spicchio: 3 spms., NP 9797, 1 spm.,
MPUM 9814, 1 spm., MPUM 9815.

Other material examined. Buttigliera d’Asti: 1 spm., MZB
41600; Cervere: 1 spm., MZB 40483; Montaldo Roero: 1 spm., MZB
43882; Santo Stefano Roero: 3 spms., MZB 15656; Villalvernia: 1 spm.,
MZB 25117; Badagnano: 4 spms., MZB 000045, 5 spms., MZB 15721, 6
spms., PPMM 54023; Balzo del Musico: 1 spm., GF 1161; Rio Rosello:
10 spms., PPMM 54022; Bibbiano: 2 spms., MZB 010235, 3 spms.,
MZB 41631, 1 spm., MZB 45245, 1 spm., PPMM 54021; Ciuciano: 1
spm., MZB 45246; Spicchio: 1 spm., MZB 010353; Sallespisse, France,
Middle Miocene: 2 spms., MNHN J08928 (Cossmann collection n°
12039a); Ciurana, Spain: 2 spms., MNHN J08927 (Cossmann collection
n® 12039b); Bonares, Huelva, Spain: 1 spm., NP 9806; Lucena del
Puerto, Huelva, Spain: 1 spm., NP 9807; Santa Catalina, Huelva, Spain:
1 spm., NP 9805.

Description. Protoconch small, depressed-turbi-
niform, whorls 2.60, earlier ones slightly convex, the last
flattened and quickly expanding, smooth except for
small tip having spiral rows of uneven, elongated micro-
scopic granules. Teleoconch auriculate, markedly de-
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pressed (flattened), rather thin. Spire broadly dome-
shaped, very low, whorls faintly convex. Suture fine,
adpressed, changing into shallowly channeled during
growth. Last whorl lenticular, markedly depressed,
quickly expanding toward aperture; subsutural shelf in-
distinct; periphery narrowly rounded nearly at midline.
Aperture large, subcircular, strongly prosocline, dis-
tinctly wider than high. Parietal callus rather thin, ex-
tended to cover the small, shallow umbilical area, nar-
rowing abapically and merging into inner lip. Umbilicus
absent (or a chink hindered by parietal callus). Funicle
absent. Umbilical callus absent.

Basal fasciole indistinct. Surface sculptured with
uneven spiral bands, most of them bearing 1-2 spiral
grooves, intervening furrows also uneven, very shallow
and flat-bottomed; the spirals are finer over the periph-
ery and are missing from a moderately wide subsutural
band and from the mid-lower base; coarse growth
markings occur throughout. None of the examined fos-
sil shells retains the color.

Dimensions (mm):

DHW PD H D SH
0.106* 0.582* 5.205-18.685 1 10.611-34.599 : 0.240-3.072
* 1 protoconch measurable 11.945 22.605 1.656
AH AW IS SA
4.481-16.097 1 7.394-24918 :  11°-27° 131°-155°
10.289 16.156 19° 143°

Remarks. As regards Sacco’s varieties of Sigaretus
(Cryptostoma) striatum cited in the above synonymy,
we examined the original material in MGPT and can
state that they do not differ enough from Sinum stria-
tum to warrant separation even at the subspecific level.
Nothing can be said about the subvar. rufa (nomen nu-
dum) of S. striatum, which was just listed by Sacco
(1890, p. 39) since the name rufa was mentioned later
on neither by Sacco (1891, 1904) nor by Ferrero Mor-
tara et al. (1984) and there are no specimens with that
name in MGPT.

The Recent, Indo-Pacific species Sinum haliotoi-
deum (Linnaeus, 1758), type species of Sinum Roding,
1798, somewhat resembles the present species, but has a
larger, planorbid protoconch of less than 2 whorls and a
more flattened teleoconch sculptured with closely
spaced, rather even spiral bands devoid of longitudinal
furrows. The Mediterranean and West African species
Sinum  bifasciatum (Récluz, 1851) has a larger, 3-
whorled protoconch with a rapidly expanding last
whorl, a more depressed teleoconch and is sculptured
with low, more numerous spirals separated by shallow,
narrow grooves.

Stratigraphic occurrence. Sinum striatum (de
Serres, 1829) occurs in Middle Miocene to Pliocene de-
posits of Europe. We collected it at several Pliocene

localities of Piedmont, Emilia and Tuscany. The species
seems to have become extinct toward the end of the
Pliocene.

Problematic species and erroneous assignments

Natica minima Sismonda. The simple citation of
Natica minima Sismonda (without date), made by Cop-
pi (1869) and Crespellani (1875) with reference to Late
Miocene and Pliocene deposits of Emilia, is likely due
to a mistake since there is no trace of this name in both
editions (1842, 1847) of Sismonda’s “Synopsis methodi-
ca”. The name N. minima Sismonda, never cited since, is
to be considered a nomen dubium. The same specific
name was validly used by Lea (1833) for his new eastern
American species Natica minima, so if N. minima Sis-
monda existed, it would be a junior homonim.

Nerita fulminea. La Via (1833) listed Nerita ful-
minea (without authorship and date) among the species
ocurring in Pliocene deposits near Caltanissetta (Sicily).
In the absence of any description and figure, it is diffi-
cult to infer what La Via meant when listing this name.
His material cannot belong to Natica fulminea (Gmelin,
1791), which is a Recent West African species never
recorded from the Mediterranean Basin. According to
Seguenza (1880), citations of N. fulminea could refer to
Natica flammulata Réquien, 1848; that of Seguenza
seems to be the unique citation of this species as a fossil
(Pliocene of Gallina, Sicily). N. flammulata is presently
regarded as a synonym of Tectonatica filosa (Philippi,
1845), which ranges in the Mediterranean and West
African waters as far south as Angola.

Natica cirriformis ]. Sowerby, 1825. This is a dis-
tinctive species, characterised by its channeled suture
and its extremely broad and deep umbilicus. It was in-
troduced by Sowerby on the basis of specimens from
the British Crag, and was later reported to occur un-
commonly in Neogene units of the North Sea Basin.
Modern workers assign N. cirriformis to the genus Eu-
spira Agassiz in J. Sowerby, 1837. The unique Italian
citation of N. cirriformis is that by Seguenza (1876, p.
10, n. 482) from Pliocene deposits of Altavilla (Sicily).
Seguenza simply listed N. cirriformis and placed in its
synonymy his Natica canaliculata, a manuscript, hence
unavailable name. Seguenza’s collection was largely de-
stroyed during the Messina earthquake of 1908, but part
of it is stored in the Museo di Storia Naturale, Sezione
di Geologia e Paleontologia dell’Universita, Firenze.
Since there is no trace in this institution of either N.
crriformis or N. canaliculata (cf. Bertolaso & Palazzi
2000), it is impossible to state what Seguenza meant
when citing N. cirriformis. Consequently, the presence
of N. cirriformis in the Italian Pliocene appears to be
very doubtful.



416 Pedriali L. & Robba E.

Natica proxima Wood, 1848. This species, origin-
ally based on material from the British Crag, occurs
uncommonly in the Pliocene of the North Sea Basin.
As regards Italy, Natica proxima was quoted only by
Seguenza (1876, p. 10, n. 483) from Pliocene deposits
near Altavilla (Sicily). Seguenza just listed N. proxima
and remarked that the Sicilian specimens are smaller
than those of the Crag. It is worth noting that Sacco
(1891, p. 71) was inclined to consider N. proxima as a
synonym of Natica catena var. helicina (Brocchi, 1814)
and that Marquet (1997) placed N. proxima in the sy-
nonymy of Euspira helicina hemiclansa (Sowerby,
1825). However, Seguenza’s material being lost, we have
no means of ascertaining which form this author actu-
ally dealt with.

Natica sordida Swainson, 1821. Philippi (1844, p.
139, pl. 24, fig. 15) briefly described and figured a spe-
cies erroneously referred to as “Natica sordida Swains.”;
shortly after in the same work (p. 141), Philippi listed
N. sordida among the fossil naticids and reported it to
occur at several localities in Sicily and Calabria. From
Philippi’s text and figure, it appears that the specimens
dealt with by him are quite unlike N. sordida Swainson,
which actually is an Australian species currently as-
signed to the subgenus Conuber Finlay & Marwick,
1937 of Polinices Montfort, 1810. A few years later,
Philippi (1852) included his previous citation of N. sor-
dida (1844) in the synonymy of the newly proposed
species Natica brocchiana. N. sordida (intended in the
sense of Philippi 1844) was later recorded by several
workers, who incorrectly attributed its authorship to
Philippi (cf. Jeffreys 1867, 1885; Monterosato 1872;
Reynell 1910). Seguenza (1880) and most subsequent
authors concur in considering both N. sordida sensu
Philippi and N. brocchiana as synonyms of Natica fusca
Blainville, 1825. The latter taxon is regarded herein as a
subspecies of Nerita helicina Brocchi, 1814 (see p. 398);
it replaces the Neogene nominal subspecies at the very
beginning of the Pleistocene (see p. 399). It is difficult to
ascertain which taxon actually occurs at the localities
mentioned by Philippi since sequences of Plio-Pleisto-
cene age crop out there and Philippi did not provide
detailed information about the horizons that yielded
the specimens identified as N. sordida. However, con-
sidering that at most of these localities, together with N.
sordida, the Pleistocene to Recent species Arctica islan-
dica (Linnaeus, 1767) also was quoted by Philippi, Eu-
spira helicina fusca likely is the taxon mistaken for N.
sordida. Should a Pliocene age be correct for the other
sites, Euspira helicina helicina would be the proper sub-
stitute for N. sordida.

Sigaretus canaliculatus ]. Sowerby, 1823. This
species was cited by Calcara (1841, 1845) from Pliocene
deposits of Altavilla near Palermo. It is quite unlikely
that the Sicilian material could be Sowerby’s species,

which is a synonym of the Eocene species Sinum cla-
thratum (Gmelin, 1791) occurring in the North Sea Ba-
sin (Wrigley 1949). Taking into account that the Neo-
gene species Sigaretus aquensis Récluz, 1851 (= Sigare-
tus patulus Grateloup, 1847) has often been mistaken for

PLATE 4

Fig. 1 - Euspira exturbinoides (Sacco, 1890). Ciuciano. MPUM
9745; protoconch of specimen in Pl. 3, fig. 24.

Fig. 2 - Euspira macilenta (Philippi, 1844). Porcaro. MPUM
9818; protoconch.

Fig.3 - Euspira grossularia (Marche-Marchad, 1957). Rio Tor-
sero. MPUM 9746; protoconch.

Fig. 4 - Euspira grossularia (Marche-Marchad, 1957). Rio Tor-
sero. MPUM 9747; detail of protoconch.

Fig. 5 - Euspira grossularia (Marche-Marchad, 1957). Pecoraro.
MPUM 9751; protoconch.

Fig. 6 - Euspira grossularia (Marche-Marchad, 1957). Morocco.
MPUM 9753; protoconch.

Fig. 7 - Euspira guillemini (Payraudeau, 1826). Bibbiano. MPUM
9756; protoconch.

Fig. 8 - Euspira guillemini (Payraudeau, 1826). Bibbiano. MPUM
9756 detail of protoconch of specimen in Fig. 7.

Fig. 9 - Euspira guillemini (Payraudeau, 1826). Bovetto. MPUM
9759; protoconch.

Fig. 10 - Euspira helicina helicina (Brocchi, 1814). Orciano Pisano.
MPUM 9768; protoconch.

Fig. 11 - Euspira helicina fusca (Blainville, 1825). Pecoraro.
MPUM 9821; protoconch.

Fig. 12 - Euspira notabilis (Jeffreys, 1885). Pradalbino II. MPUM
9774; protoconch.

Fig. 13 - Euspira notabilis (Jeffreys, 1885). Orciano Pisano.
MPUM 9775; protoconch.

Fig. 14 - Euspira notabilis (Jeffreys, 1885). Dakhla, West Sahara.
MPUM 9777; protoconch.

Fig. 15 - Euspira pulchella (Risso, 1826). Ciuciano. MPUM 9781;
protoconch.

Fig. 16 - Euspira pulchella (Risso, 1826). Ciuciano. MPUM 9781;
detail of protoconch of specimen in Fig. 15.

Fig. 17 - Neverita olla (de Serres, 1829). Rio Torsero. MPUM
9785; protoconch.

Fig. 18 - Newverita josephinia (Risso, 1826). Porcaro. MPUM 9824;
protoconch.

Fig. 19 - Payrandeantia fasciolata (Sacco, 1890). Castelnuovo
d’Asti. MGPT BS.029.03.002; protoconch of lectotype
in PL 2, fig. 11.

Fig. 20 - Payraudeautia fasciolata (Sacco, 1890). Diolo. MGC
1376; protoconch.

Fig. 21 - Payrandeantia intricata (Donovan, 1803). Bibbiano.
MPUM 9808; protoconch.

Fig. 22 - Sinum perregulare (Sacco, 1891). Pradalbino I. Private
collection; protoconch of specimen in Pl. 2, fig. 17.

Fig. 23 - Sinum perregulare (Sacco, 1891). Badagnano. MPUM
9811; detail of protoconch.

Fig. 24 - Sinum striatum (de Serres, 1829). Spicchio. MPUM 9814;

protoconch.

Unless otherwise indicated in the plate, scale bars = 4 mm.
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S. canaliculatus, and that Sinum patulum closely resem-
bles Sinum perregulare (Sacco, 1891), we assume that S.
perregulare is the species dealt with by Calcara. How-
ever, since Calcara provided neither a description nor a
figure of S. canaliculatus, nothing can be stated defi-
nitely in this respect.

Sigaretus subbaliotideus d’Orbigny, 1847. This
species was cited by Seguenza (1876) from Pliocene de-
posits of Altavilla. Seguenza synonymized S. subbalio-
tideus with Sigaretus canaliculatus cited by Calcara
(1841, 1845) and with Sigaretus haliotideus cited by Sis-
monda (1842). From a review of the literature, it ap-
pears that S. subbaliotideus falls in the synonymy of
Sigaretus striatus de Serres, 1829 as does Sismonda’s
citation of S. haliotideus (Sacco 1891; Cossmann &
Peyrot 1919; Glibert 1952b). Taking into account also
the remarks on Calcara’s citation of S. canaliculatus (see
above), S. subbaliotidens cited by Seguenza could be
either Sinum perregulare (Sacco, 1891) or Sinum stria-
tum (de Serres, 1829). Since Seguenza neither described
nor figured S. subbaliotidens and related material is lost
at present, the actual identification of specimens re-
ferred to as S. subbaliotidens by Seguenza is unknown.
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APPENDIX 1 (Material of species considered for
comparison)

Euspira catena (da Costa, 1778)
PL 1, fig. 4; PL 3, figs. 3, 23

Pliocene - Doel, Belgium: 1 spm., MZB 41224, 7 spms., NP
9820.

Pleistocene - Arda II: 1 spm., NP 9817, 1 spm., MZB 15715;
Pisticci: 2 spms., MZB 004807; Cutrofiano: 3 spms., NP 9818, 1 spm.,
MPUM 9825.

Recent - Portobello Beach, Edinburgh, Scotland: 2 spms., MZB
003852; Camaret sur Mer, France: 3 spms., MZB 42249, 3 spms., MZB
42299; Granville, France: 1 spm., MPUM 9782; Marseilles, France: 1
spm., NP 9819, 5 spms., PCM 100, 1 spm., MPUM 9816; Sainte Marie
de la Mer, France: 1 spm., PCM 905.

Euspira helicina fusca (Blainville, 1825)
PL 1, fig. 19; PL 3, fig. 9; PL. 4, fig. 11

Pleistocene - Arda II: 1 spm., MZB 15679, 3 spms., MZB 15658;
Bora Val Chero: 13 spms., MZB 10851, 3 spms., MZB 10852, 12 spms.,
MZB 10853; Pomezia: 5 spms., private collection; Archi: 1 spm., MZB
005249, 2 spms., private collection; Pecoraro: 1135 spms., private col-
lection, 1 spm., MPUM 9819, 1 spm., MPUM 9820, 1 spm., MGGC
23424, 1 spm., MGC 1379, 1 spm., MZB 31672, 1 spm., GF 1173;
Bovetto: 5 spms., private collection; Torrente Boscaino: 3 spms., private
collection; Acqua dei Corsari, Ficarazzi: 13 spms., MZB 11250, 6 spms.,
MZB 11252; Tuscan Archipelago, Urania St. ET95-D21: 1 spm., MZB
15738.

Recent - Almeria, Spain: 1 spm., MZB 15628; Spain: 1 spm.,
PCM 688; Balearic Islands: 1 spm., MZB 15659; western Mediterranean
Sea: 1 spm., MZB 15643; Mediterranean Sea: 1 spm., MZB 15657, 1
spm., MZB 15665, 2 spms., NP 9823; Tyrrhenian Sea: 1 spm., MZB
42984; Nettuno, Latina: 1 spm., NP 9821; Acitrezza, Sicily: 1 spm., NP
9822; Siracusa: 8 spms., PCM 475; Adriatic Sea: 1 spm., MZB 15673;
Pescara: 2 spms., MZB 15635; Baia del Re, Fano: 1 spm., MZB 15638;
Lower Adriatic Sea: 1 spm., MZB 15674; Puglia: 1 spm., MZB 006655;
off Bari: 1 spm., MZB 15664; Mola di Bari, Bari: 1 spm., PCM 474;
Jugoslavia: 2 spms., MZB 15614.

Euspira macilenta (Philippi, 1844)
PL 1, fig. 7; PL 3, fig. 5; Pl 4, fig. 2

Pleistocene - Bora Val Chero: 3 spms., MZB 11839, 143 spms.,
MZB 15639; Torrente Stirone (Mille Pioppi): 10 spms., MZB 7412;
Fauglia: 3 spms., NP 9810; Pomezia: 3 spms., NP 9811, 11 spms.,
private collection; Ravagnese: 1 spm., private collection; Archi: 10
spms., private collection; Pecoraro: 2 spms., MZB 005418, 60 spms.,
private collection; Porcaro: 262 spms., NP 9812, 1 spm., MPUM 9818,
10 spms., MPUM 9826; 1 spm., MGGC 23425, 1 spm., MGC 1380, 1
spm., MZB 31673, 1 spm., GF 1174; Bovetto: 3 spms., MZB 005335, 4
spms., MZB 005336, 76 spms., private collection; Torrente Boscaino:
222 spms., private collection; Contrada Manicalunga, Trapani: 30 spms.,
MZB 15666.

Holocene - Upper Adriatic Sea (gravity core): 2 spms., MZB
15663.

Recent - El Ejido, Almeria, Spain: 1 spm., NP 9814; Manilva,
Malaga, Spain: 6 spms., private collection; Circeo: 1 spm., MPUM 9817;

Aeroporto, Reggio Calabria: 4 spms., private collection; Chioggia: 2
spms., NP 9813; Lido degli Estensi, Comacchio: 2 spms., NP 9815, 1
spm., MPUM 9744; Riccione: 1 spm., NP 9816; Kerkennah Island,
Tunisia: 2 spms., MZB 15850.

Neverita josephinia Risso, 1826
Pl 2, fig. 10; PL. 3, fig. 16; Pl 4, fig. 18

Pleistocene - Arda II: 4 spms., MZB 15631; Bora Val Chero: 1
spm., MZB 10849, 1 spm., MZB 15636, 30 spms., MZB 11840; Ravag-
nese: 1 spm., private collection; Pecoraro: 3 spms., private collection;
Porcaro: 1 spm., MPUM 9824; Bovetto: 1 spm., private collection;
Torrente Boscaino: 5 spms., private collection; Ficarazzi: 1 spm.,
MZB 11251.

Recent - Savona: 1 spm., MZB 30236; Orbetello (Feniglia): 1
spm., MPUM 9822, 1 spm., MPUM 9823; Punta Pioppeto, Procida: 2
spms., private collection; Stagnone di Marsala, Trapani: 1 spm., MZB
15629; Adriatic Sea: 1 spm., MZB 15641; Chioggia: 6 spms., NP 9809, 2
spms., MPUM 9827, 1 spm., MGGC 23426, 1 spm., MGC 1381, 1 spm,,
MZB 31674, 1 spm., GF 1175; Senigallia: 5 spms., MZB 45483; Bounu-
ma, Tunisia: 1 spm., MZB 001816; Borji Castille, Tunisia: 1 spm., MZB
005929; Djerba Island, Tunisia: 1 spm., MZB 000340, 1 spm., MZB
000357, 8 spms., MZB 000372, 1 spm., MZB 000401, 5 spms., MZB
002910; Kerkennah Island, Tunisia: 4 spms., MZB 001851, 7 spms.,
MZB 001989.

APPENDIX 2 (Locality data)

Piedmont

1. Cossato (Biella Province). Diggings in the village, on the left
bank of Torrente Strona, have exposed 0.50 m of fine, gray fine sand of
Middle Pliocene age. For additional information, reference to Aimone
& Ferrero Mortara (1983).

2. Le Grottine, Monale (Asti Province). Excavation at Santa
Fiora, along the road connecting Monale to Baldichieri d’Asti. Yellow
sand of late Zanclean to early Piacenzian age (cf. Pavia, 1980 and Car-
etto, 1989).

3. La Loggia (Torino Province). Diggings in the bed of Po
River, approximately 2 km northeast of La Loggia (south of Turin).
Medium to fine, fossiliferous gray sand of late Zanclean to early Pia-
cenzian age. For additional information, reference to Tropeano et al.
(1984).

4. Rio di Bocca d’Asino (Alessandria Province). Exposures on
both banks of the brook named Rio di Bocca d’Asino, upstream of the
road connecting Stazzano to Sardigliano, about 1.9 km northeast of the
former village. Resedimented sandstones and conglomerates forming
lenticular bodies into the lower member of the S. Agata Fossili Forma-
tion; the age is Tortonian. For additional information, reference to
Bongo (1914) and Ghibaudo et al. (1985).

5. Villalvernia (Alessandria Province). Exposure on the right
bank of the stream Rio Vaccaruzza, northeast of the village of Villal-
vernia. Fine sand, more or less clayey, pertaining to the uppermost part
of the Argille di Lugagnano; the age is likely Piacenzian. For additional
information, reference to Brambilla (1976).

6. Volpedo (Alessandria Province). A 30.5 m thick section ex-
posed on the left side of the stream Rio Limbione, between La Casci-
netta and Cascina Piani, 2 km east of the village of Volpedo. Silty sand
is the dominant lithotype, with minor intercalations of sandy silt and
sandstone, likely forming the transition between the Argille di Lugag-
nano and the Sabbie di Asti (Asti Sand); this section was assigned a
general Pliocene age. For additional information, reference to Benigni
& Corselli (1982).
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Liguria

7. Bussana Vecchia, Sanremo (Imperia Province). Active quar-
ry north of Bussana Vecchia, about 200 m beyond the A 10 highway
connecting Genova to the state border at Ventimiglia. The quarry ex-
poses a 14 m thick section of gray, unbedded clayey silt belonging to
the Argille di Ortovero (Ortovero Clay); the age is late Zanclean to
early Piacenzian.

8. Rio Torsero, Albenga (Savona Province). The Pliocene de-
posits crop out on both sides of the stream Rio Torsero, where the A 10
highway bridges the stream, southwest of the village of Ceriale near
Albenga. The section exposes 8.50 m of light gray, very sandy clayey
silt forming the uppermost part of the Argille di Ortovero. The clayey
silt yielded planktonic foraminiferal assemblages pointing toward a
MPL3 to MPL4, i.e. a late Zanclean to early Piacenzian age. For addi-
tional information, reference to Violanti (1987) and Bernasconi & Rob-
ba (1994).

Emilia

9. Arda, Castel’Arquato (Piacenza Province). At the foot of
gully on the left side of Torrente Arda, along the road connecting
Castell’Arquato to Lugagnano, approximately 2 km southwest of the
former village. Gray sandy clay belonging to the Argille di Lugagnano
(Lugagnano Clay) of Piacenzian age (cf. Rio et al., 1988).

10. Bacedasco (Piacenza Province). Gully on the left side of
Torrente Ongina, south of Costa Stradivari, about 1.5 km southwest
of the village of Bacedasco. Gray sandy clay (Argille di Lugagnano) of
Piacenzian age (cf. Rio et al., 1988 and Raffi et al., 1989).

11. Badagnano (Piacenza Province). Gully named Rio dei Car-
bonari, on the right side of Torrente Chero, about 0.5 km southeast of
the village of Badagnano. Gray sandy clay belonging to the Formazione
di Castell’Arquato (Castell’Arquato Formation); the age is likely Pia-
cenzian (cf. Raffi, 1982).

12. Balzo del Musico, Monte S. Pietro (Bologna Province).
Slope cut (presently hindered by a wall) for housing project on the left
of the road connecting Rivabella to Monte S. Pietro, about 0.35 km
southwest of Landa. Gray clayey sand of Late Pliocene age. The lo-
cality was dealt with by Busacchi (1896).

13. Diolo (Piacenza Province). Cliff on the left side of Torrente
Chiavenna, right southwest of the village of Diolo. Gray sandy clay
(Argille di Lugagnano) of Piacenzian age (cf. Raffi, 1982).

14. La Valle (Piacenza Province). Small gully on the left side of
the stream named Torrente Vezzeno, close to the village of La Valle.
Gray sand and sandy clay (lower member of the Formazione di Cas-
tell’Arquato) of Piacenzian age (cf. Raffi, 1982).

15. Lugagnano (Piacenza Province). Large active quarry
(R.D.B. brick factory) approximately 1,2 km southeast of Lugangnano.
Gray clay (Argille di Lugagnano) of Zanclean age (cf. Rio et al. 1988).

16. Montegibbio, Sassuolo (Modena Province). Gully on the
right side of the stream named Rio delle Bagole and small exposure
about 400 m south of Ca del Chierico, coinciding respectively with
collecting sites C, and C; of Davoli (1972). Gray clayey marl belonging
to the Formazione del Termina (Termina Formation); the age is Torto-
nian.

17. Montemaggiore (Bologna Province). Small gully just be-
hind (north) the church of the village of Montemaggiore, 2.5 km north
of Monte S. Pietro. Gray sandy clay overlain by yellow, medium to
very coarse sand. The naticids were recovered from the clayey layer.
According to the Geological Map of Italy (scale 1:100,000, Sheet 87,
Bologna), the age is Late Pliocene.

18. Montezago (Piacenza Province). Small gully near Chiesa di
Montezago. Yellow, medium sand (lower member of the Castell’Ar-
quato Formation) of early Piacenzian age (cf. Raffi, 1982).

19. Pradalbino I (Bologna Province). Gully southwest of the
ruined church of Pradalbino, 4.5 km south southeast of Crespellano.

Bluish-gray, sandy clay of Late Pliocene age. For additional informa-
tion, reference to Bongiorni (1963).

20. Pradalbino II (Bologna Province). Wide gully northeast of
the ruined church of Pradalbino exposing bluish-gray silty clay of Late
Pliocene age. For additional information, reference to Bongiorni
(1963).

21. Rio Rosello, near Sariano (Piacenza Province). Right bank
of Rio Rosello, about 280 m southwest of Case Badini di Sopra. Lenti-
cular body of clayey sand belonging to the Monte Zago Unit of Pia-
cenzian age. For additional information, reference to Pedriali & Robba
(2001).

22. San Lorenzo in Collina (Bologna Province). Wide gully
north of the church of the village of San Lorenzo in Collina, east of
Pradalbino. According to the Geological Map of Italy (scale 1:100,000,
Sheet 87, Bologna), the age of the bluish-gray clay is Late Pliocene.

23. Torrente Stirone (Parma Province). A Plio-Pleistocene
section crops out on both banks of the stream, southwest of the town
of Fidenza. The naticids were recovered northwest of the church
named San Nicomede, from the lower part of level 3 of Papani &
Pelosio (1962); the clayey lithotype is of Piacenzian age. For additional
information, reference to Papani & Pelosio (1963) and Pelosio & Raffi
1977).

Tuscany

24. Balze di Caspreno (Siena Province). Gully on the left side
of the Arbia River, approximately 0.5 km south of the village of Vico
d’Arbia and about 5 km east of Siena. Gray sandy clay of Early Plio-
cene age. For further information, reference to Manganelli & Giusti
(1997).

25. Barca, Castelnuovo Berardenga (Siena Province). Excava-
tion near Barca, approximately 4 km west of Castelnuovo Berardenga.
Yellow, medium sand presumably of Early Pliocene age.

26. Bibbiano, Poggibonsi (Siena Province). Outcrops (Pietra-
fitta, Fosso di Libbiano, Podere Melograni, Poggio alla Staffa) around
the village of Bibbiano, 4 km southwest of Poggibonsi. Yellow medium
sand, locally gray sandy clay reported to be of Middle Pliocene age
(Bogi et al. 2002).

27. Calanchi di San Martino, Castelfiorentino (Firenze Pro-
vince). Gully along the road connecting San Martino to Pian Grande,
approximately 0.7 km west of the former locality. Greenish-yellow
coarse sand; the age is Early-Mid Pliocene (cf. Dominici et al. 1997).

28. Cava I Sodi (Siena Province). Wide active quarry (brick
factory) near the railway station of Castelnuovo Berardenga. Gray clay
of Early Pliocene age (Bogi et al. 2002).

29. Ciuciano (Siena Province). Deep plowings in the area lo-
cally called Uliveta, 0.4 km west of the village of Ciuciano have un-
earthed yellowish rather fine sand of Early Pliocene age. For additional
information, reference to Forli & Dell’Angelo (2000).

30. Fauglia (Pisa Province). Quarry named Montalto approxi-
mately 1 km east of Fauglia. Gray clay of Early Pleistocene age. For
additional information, reference to Brunetti et al. (2008).

31. Il Campino, Rapolano Terme (Siena Province). Small out-
crop in the area locally named Terre Rosse, along the road connecting
Siena to Monte S. Savino, approximately 1.5 km near the junction to
road 326. Yellow clayey sand of late Zanclean age. For additional in-
formation, reference to Laghi (1984).

32. Il Treppié, Poggibonsi (Siena Province). Approximately 2.5
km northwest of Poggibonsi, on the right of the road connecting Pog-
gibonsi to Certaldo, at the level of Linari. A small outcrop exposes
about 2 m of unbedded fine to medium, more or less clayey sand of
late Zanclean age. For further information, reference to Pantoli & Raffi
(1981).

33. Linari, Barberino Val d’Elsa (Firenze Province). Deep
plowings 0.5 km south of the hamlet of Linari, on the left of the road
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leading to state road 429, have unearthed yellow medium sand of Mid-
dle Pliocene age (Bogi et al. 2002).

34. Marcialla, Barberino Val d’Elsa (Firenze Province). Slope
cut west of the village of Marcialla and adjacent to it. Gray clayey sand
of Early-Mid Pliocene age (cf. Dominici et al. 1997).

35. Monsindoli (Siena Province). Quarry close to the village of
Monsidoli. Gray clay of Early Pliocene age (cf. Manganelli et al. 2004).

36. Montaione (Firenze Province). Deep plowings in front of
the country-house Villa Filicaia, approximately 0.5 km southeast of the
village of Montaione, have unearthed gray medium to coarse pebbly
sand belonging to the unit named Sabbie di Gambassi (Gambassi Sand).
According to Dominici et al. (1997), the age is Early Pliocene. For
additional information, reference to Della Bella & Scarponi (2001).

37. Montenero, Castel del Piano (Grosseto Province). Decom-
missioned small quarry approximately 1.7 km southeast of Montenero.
The naticids were recovered from a 50 cm thick layer of black to gray
clay of Zanclean age. For additional information, reference to Forli et
al. (1999).

38. Orciano Pisano (Pisa Province). Deep plowings all around
an electric power substation, approximately 1.5 km southwest of the
village of Orciano Pisano, have unearthed brown-greenish clay of Zan-
clean age.

39. Ponte a Elsa, San Miniato (Pisa Province). Quarry west of
Ponte a Elsa and adjacent to it. Grey sandy to silty clay forming the
basal part of the exposed section. The age is Late Pliocene. For further
information, reference to Valleri et al. (1990).

40. Spicchio, Empoli (Firenze Province). Decommissioned
quarry of a brick factory in the northern suburbs of Empoli, near the
small village of Spicchio. Gray sandy clay of Early-Mid Pliocene age
(cf. Dominici et al., 1997).

Latium

41. Guidonia (Roma Province). Wide quarry near Guidonia, in
the locality named Formello. Dark-gray clay and sandy clay of Zan-
clean or early Piacenzian age. For further information, reference to
Mancini (1997).

42. Pomezia (Roma Province). Quarry named Cava Tacconi
near I Centro di Campo Selva, some 3 km southwest of Pomezia.
The naticids were recovered from the 2 m thick Arctica sand of Early
Pleistocene age. For further information, reference to Malatesta A. &
Zarlenga F. (1985).

Puglia

43. Cutrofiano (Lecce Province). A decommissioned quarry
named Cava Lustrelle exposes gray silty clay of Early Pleistocene
age. For further information, reference to Dell’Angelo et al. (2007).

Calabria

44. Bovetto, Croce Valanidi (Reggio di Calabria Province).
Small excavations in the area named Trombaca, between Vallone Bo-
vetto and Fiumara d’Arno, about 1 km north-northwest of Croce Va-
lanidi. Gray-brown “Strombus sand” with fine gravel and pebbles; the
age is Tyrrhenian. For further information, reference to Bonfiglio
(1972).

45. Pecoraro, Laureana di Borrello (Reggio di Calabria Pro-
vince). Excavations and deep plowings in the area of the farm named
Pecoraro, about 3 km northwest of Laureana di Borrello. Gray silt with
thin lenticular intercalations of graysh fine sand that yielded the nati-
cids. The age is Early Pleistocene (P. Crovato, personal communication
2008).

46. Porcaro, Feroleto della Chiesa (Reggio di Calabria Pro-
vince). Excavations in the area named Contrada Porcaro, about 2.25
km northwest of Feroleto della Chiesa. Gray fine sand; the age is Early
Pleistocene (P. Frediani, personal communication 2006).

47. Ravagnese (Reggio di Calabria Province). Excavations
(presently hindered by buildings) in the area named Galluccio, about
700 m east of Ravagnese. Gray-brown “Strombus sand” with fine gravel
and pebbles; the age is Tyrrhenian. For further information, reference
to Bonfiglio (1972).

48. Torrente Boscaino, Oppido Mamertina (Reggio di Cala-
bria Province). Cliff on the left bank of the stream (Fiumara Boscaino),
about 1.4 km northeast of the hamlet of Castellace. A section, approxi-
mately 30 m thick, exposes alternating layers of gray silty clay and fine
sand; the age is Early Pleistocene (P. Crovato, personal communication
2008).

Sicily

49. Altavilla Milicia (Palermo Province). Cliff on the right
bank of Milicia River, close to the northwestern end of Altavilla Mili-
cia, corresponding to collecting site 5 of Moroni & Paonita (1964).
Section, over 40 m thick, of yellow sand (“Altavilla Sand” of Ruggieri
et al. 1967) with abundant fossil mollusks. The reported age is Early

Pliocene. For further information, reference to Moroni & Paonita
(1964) and Ruggieri et al. (1967).
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