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ABSTRACT

New morphological and distributional data on Acicula benoiti (Bourguignat, 1864) (Gastropoda

Architaenioglossa Aciculidae) in Sicily are provided. In addition, A. hierae n. sp. from Marettimo
Island (Egadi Islands, N-W Sicily, Italy) is here described. The new species is characterized by
conic-subcylindrical shape, with obtuse apex, thick parietal callus; well developed angular tooth;

external peristomal varix raised, rounded, and anteriorly and posteriorly delimited by simple line.
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INTRODUCTION

The small operculate prosobranch gastropods of
the genus Acicula W. Hartmann, 1821 are wide-
spread in the western Palaearctic Region (Mollus-
caBase, 2020). Currently, in Sicily only a species is
known, A. benoiti (Bourguignat, 1864) (Boeters et
al., 1989; Bodon et al., 1995; Reitano et al., 2009,
2012; Bank & Ramos, 2017; MolluscaBase, 2020).

Field surveys carried out in recent years in Sicily
and surrounding islands allowed us to increase
knowledge on the genus Acicula in this region.

In this paper, new data on 4. benoiti and the de-
scription of a new species from Marettimo Island,
A. hierae n. sp., are provided.

RESULTS

Empty shells and live specimens were collected

in the field on sight on the soil and under the rocks or
by sieving litter and soil. Observations on ecology of
these organisms were made directly in the field, and
in the laboratory where living snails were bred in plas-
tic boxes. These little terrariums (5 cm x 6 cm x 5 cm)
contained a thin layer of autochthonous topsoil, litter
of native plant and small fragments of carbonate rock;
the humidity was kept high and the contents were
changed twice a week. The empty shells have been
immersed for less than two minutes in hydrogen per-
oxide (H,O,) and than in sodium hypochlorite
NaClO, and subsequently cleaned with water and a
flat bristle brush. Dry shells have been studied regard-
ing size, colour, morphology, sculpture.

In order to study and illustrate genital organs,
some specimens were drown in water and fixed in
80% ethanol. The bodies were isolated from the
shells and dissected under the Optika stereomicro-
scope using a very fine pointed scalpel, scissors and
needles. Photos were taken with a Canon EOS 100D
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camera and Laowa 2.5x5Xultra macro. Specimens
were also examined uncoated under a Tescan Vega
2 LMU Scanning Electron Microscope in Low Vac-
uum modality to investigate tube micromorphology.
All images were acquired at the Department of Bi-
ological, Geological and Environmental Sciences
(University of Catania). Height and maximum di-
ameter of the shell along with some parts of genitalia
were measured (in millimeters) by a digital gauge.
Taxonomical references are based on the checklist
of the land and freshwater Gastropoda of Europe
(Bank & Ramos, 2017; MolluscaBase, 2020).

The materials used for this study are deposited
in the following Museums and private collections:
F. Liberto collection, Cefalu, Italy (CL); Museo
Civico di Zoologia, Rome, Italy (MCZR); A. Rei-
tano collection, Tremestieri Etneo, Catania, Italy
(CR), L. Sparacio collection, Palermo, Italy (CMS);
R. Viviano collection, Palermo, Italy (CV).

ABBREVIATIONS AND ACRONYMS. D:
maximum diameter; ex: specimen/s; E: eye; F: foot;
H: shell height; LWH: height last whorl; m: meter/s;
mm: millimeter/s; O: operculum; P: penis; sh:
shell/s; T: tentacle.

RESULTS
Systematics

Phylum MOLLUSCA Cuvier, 1795

Classis GASTROPODA Cuvier, 1795
Subclassis CAENOGASTROPODA Cox, 1960
Ordo ARCHITAENIOGLOSSA Haller, 1890
Superfamilia CYCLOPHOROIDEA Gray, 1847
Familia ACICULIDAE Gray, 1850

Genus Acicula W. Hartmann, 1821

Acicula benoiti (Bourguignat, 1864) Figs. 1-4, 7
htpp://zoobank.org:act:34A7EC67-59ED-489D-
9ABB-733F074D2DB5

Pupula lineata - Calcara, 1845: 34 - nel fiume Oreto,
presso il ponte delle Grazie, alla Guadagna, ed
a Mondello - (non Draparnaud, 1801)

Acme lineata - Benoit, 1859: PL. 5, Fig. 33 (not Dra-
parnaud, 1801)

Acme benoiti - Bourguignat, 1864: 218-219 - Sicilie

Acme benoiti - Paladilhe, 1868: 323 - Sicilie, envi-
rons de Palerme
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Acme benoiti - Westerlund, 1871: 424 - Sicilien

Acme lineata - Benoit, 1875: 154 - alle sponde del
fiume Oreto, sotto il ponte delle Grazie (not Dra-
parnaud, 1801)

Acme benoiti - Schacko, 1875: 147-148, P1. 5, Fig.
4 - Sicilien

Acicula benoiti - Pfeiffer, 1876: 5 - Sicilia

Acme benoiti - Paulucci, 1879: 192194 - Sicilia

Acme benoiti - Kobelt, 1881: 131 - Sicilien

Acme benoiti - Paulucci, 1881: 223 - Sicilia, Cor-
leone

Acme lienata - Benoit, 1882: 149—-150 - campagne
di Palermo, alle sponde del fiume Oreto, sotto
il ponte delle Grazie (not Draparnaud, 1801)

Acme (Acicula) benoiti - Westerlund, 1885: 101 -
Sicilien bei Palermo

Acme lineata var subdiaphana - De Gregorio 1895:
205 - Fiume Oreto (Palermo)

Acme benoiti - Kobelt in Rossmaessler, 1896: 10, PL
182, Fig. 1150 - in der Umgebung von Palermo

Acme (Auricella) benoiti - Kobelt & Mollendorff,
1897: 74 - Sicilien

Acme benoiti - Kobelt, 1898: 298 - Sicilien

Acme (Auricella) benoiti - Kobelt, 1908: 166 -
Palermo

Pupula benoiti - Hesse, 1920: 88 - Palermo

Acicula benoiti - Gittenberger & Boeters, 1977a:
218-219

Acicula benoiti - Boeters et al., 1989: 27, 28, 30—
32, 34, 54, 72 Figs. 21, 25, 26, 54 - Sizilien, in
den Provinzen Palermo und Siracusa

Acicula benoiti - Bodon et al., 1995: 20 - Sicilia

Acicula benoiti - Cossignani & Cossignani, 1995:
38, 39 - Sicilia

Acicula cfr. benoiti - Reitano et al., 2009: 184, Fig.
4a-b - Melilli, Grotta Palombara, in ambiente
ipogeo

Acicula benoiti - Liberto et al., 2010: 38, Fig. 24 -
Sicilia

Acicula benoiti - Reitano et al., 2012: 558-559, Fig.
9 - Palermo, Grotta Conza

Acicula benoiti - Welter-Schultes, 2012: Syracuse

Acicula benoiti - Cossignani & Cossignani, 2020:
18, 19 - Palermo

Acicula benoiti - MolluscaBase 2020 - Sicily

EXAMINED MATERIAL. Italy, Sicily, Palermo, Fiume
Oreto presso Ponte della Grazia, 38°04°44.6”N
13°19°22.9”E, 80 m, 18.XI1.1990, 6 sh, (CMS
1258/6); Palermo, Grotta Molara, 38° 8’°47.30”N
13°18°17.58”E, 117 m, 12.VII1.2002, 2 sh (CR)
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Figures 1-4. Acicula benoiti. Fig. 1: Italy, Sicily, Palermo, Fossa della Garofala, H: 4.1 mm, with soft part. Fig. 2: Idem, H:
3.8 mm. Fig. 3: Italy, Sicily, Palermo, Grotta Molara, H: 3.4 mm, SEM photo. Fig. 4: Body of Acicula benoiti from Palermo,
Fossa della Garofala.
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(Fig. 5); Gratteri, Pizzo Giurafelle, 37758 19°N
14°00°08”E, 767 m, 14.X.2007, 9 sh (CL 3162—
3170); Gratteri, Pizzo Giurafelle, 37°58°21”N
14°00°05”E, 700 m, 19.1.2008, 8 sh (CL 3380—
3387); Carini, Monte Columbrina, Grotta Za
Minica, 38°09°29”N 13°13°43”E, 18.VIII1.2008, 7
sh (CL 3542-3548); Gratteri, Vallone tra Rocca Ste-
fana e Pizzo Giurafelle, 37°5854”N 14°00°20”E,
650 m, 2.X1.2008, 2 sh (CL 4083-4084); Palermo,
Grotta Conza, 38°11°14”N 13°16°42”E, 190 m,
legit S. Giglio, V.2012, 1 sh (CL 17325); Gratteri,
Monte Dipilo, Pizzo Dipilo, 37°56’55”N
13°58°47”E, 1134 m, 17.X1.2013, 2 sh (CL 6260—
6261); Palermo, Bellolampo, Pizzo Capra, east
slope, 38°07°58”N 13°16’39.5”E, 355 m,
03.V.2015, 1 sh (CV); Palermo, Monte Gallo, La
Fossa, 38°12°02”N 13°17°59”E, 92 m, 1V.2016, 1
ex (CV); Palermo, Monte Castellaccio, 38°09°36”N
13°15°50”E, 800/850 m, 26.V.2016, 4 sh (CV);
Palermo, Inserra, Cozzo San Croce, 38°08’57”N
13°17°37”E, 400 m, 07.V1.2016, 1 sh (CV);
Palermo, Monte Pellegrino, Pizzo Monaco,
38°10°11.5”N 13°21°33”E, 485 m, 13.V1.2016, 4
sh (CV RV19-0411); Palermo, Pizzo Manolfo,
38°10’13”N 13°16°25”E, 615 m, 16.X.2016, 1 sh
(CV); Altavilla Milicia, Grotta Mazzamuto,
38°01°24.3”N 13°33°45”E, 195 m, 01.XI1.2018,
1 ex (CV); Cinisi, Monte Pecoraro, Cima Bosco
Tagliato, north slopes, 38°10'08"N 13°07'35"E,
450/520 m, 10.11.2019, 13 sh (CV); Palermo, Monte
Pellegrino, Addaura, 38°11°08”N 13°20°43”E,
145/155 m, 06.1V.2019, 9 sh (CV); Palermo, Fossa
della Garofala, 38°06°04”N 13°20°40”E, 50 m,
24.1V.2019, 26 sh (CV) (Fig. 2); Palermo, Fossa
della Garofala, 38°06°04”N 13°20°40”E, 50 m,
24.1V.2019, legit R. Viviano, 3 sh (CMS 5251/3)
(Figs. 1, 4); Palermo, Monte Pellegrino, Roccia
dello Schiavo, west slopes, 38°09°40.7”N
13°20°44”E, 5 sh, 110-150 m, 20.V.2016 (CV
RV19-0225); Palermo, Monte Gallo, La Fossa,
38°12°32.6”"N  13°17°29.6”E, 170-185 m,
30.V.2020, 4 sh (CV).

DescripTiON. Shell (Figs. 1-3) dextral, elongate,
conic-subcylindrical with obtuse apex, H: 3—4.6
mm, D: 1-1.3 mm; LWH: 1-0.9 mm, glassy and
sub-transparent, light brown in color with a thin
subsutural darker brown band. Spire consisting of
627 Y, slightly convex whorls; suture shallow.
The last whorl is 22-27 % of the total shell height.
External surface of teleoconch smooth, with irreg-
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ular spaced radial grooves, 10-20 in penultimate
whorl. Aperture oval-pyriform, wide; large col-
umellar callus; peristoma edge almost straight in
lateral view; evident angular tooth; external peris-
tomal varix swollen; in lateral view it has the same
width troughout its lenght, more flat above and
swelling in the basal part where it appears without
clear demarcation.

Operculum semi-transparent, very thin, pau-
cispiral with semi-central nucleus; the outer face
shows growth lines (10—12) higher in the central
part; the inner face is smooth.

White body, two thin blackish spots at the base
of the tentacles, black eyes, foot with whitish sole;
whitish visceral sac with yellowish spots mainly
gathered on the penultimate whorl. The margin of the
mantle partially covers the head; two tentacles wider
at the base, and with rounded apex, shorter in the
males and thinner and more elongated in the females.
The penis is conic elongated, subelliptical in cross
section, slightly curved, slightly enlarged at the base
and tapered near apex which is flattened, about a
third longer than the tentacles; it is crossed by a
groove over the entire ventral surface up to the apex

(Fig. 4).

DISTRIBUTION AND BIOLOGY. Acicula benoiti is
an endemic Sicilian species. According to the data
in the present work, it is widespread especially in
north-western Sicily: Mountains of Palermo,
Madonie and Sicani Mountains, while no data are
known for the mountains of Trapani (Fig. 7).

It is also reported for south-eastern Sicily (Syra-
cuse province) by Boeters et al. (1989) and Welter-
Schultes (2012). The report from Grotta Palombara,
Syracuse, is only for comparison (Reitano et al.,
2009: A. cfr. benoiti). Fiorentino et al. (2004) report
A. benoiti for Marettimo island, but we believe that
this record should be referred to new species that
we describe below.

Acicula benoiti has been found in the bedding
at the base of trees and large bushes of the Mediter-
ranean scrub, even in partially naturalized crops
(Quercus ilex L., Euphorbia dendroides L., Pista-
cia lentiscus L., Fraxinus ornus L., Rhamnus
alaternus L., Laurus nobilis L., Celtis australis L.,
Morus alba L., Hedera helix L., Acanthus sp., Cit-
rus spp., Rubus sp.). It lives at the base of shady
limestone walls, in endogeous environment, under
stones and debris, always in damp and shady envi-
ronments.
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STATUS AND CONSERVATION. Acicula benoiti is
“Vulnerable”, according to Cuttelod et al. (2011)
and Neubert et al. (2019).

REMARKS. Acicula benoiti was described by Bour-
guignat (1864) for Sicily (“Habite la Sicile”) based
on specimens received by Benoit (“in Specim. Ab illo
missis, in the year 1857”). The Sicilian author
(Benoit, 1882) had collected these specimens “nelle
campagne di Palermo, alle sponde del fiume Oreto,
sotto il ponte delle Grazie” [in the countryside of
Palermo, on the banks of the Oreto river, under the
Ponte delle Grazie] reiterating that the specimens de-
scribed by Bourguignat came from these localities.

Boeters et al. (1989) based on this reconstruc-
tion, designate the lectotype and 4 paralectotypes
from “Palermo, Oreto-Genist”.

Acicula hierae n. sp. (Figs. 5-7)

TYPE LOCALITY. Marettimo Islands (Egadi Is-
lands, north-western Sicily, Italy).

TyPE MATERIAL. Holotype (MCZR-M-TYPE

00252): Italy, Sicily, Marettimo Island, Canalazzo,
37°58°20”N 12°03°33”E, 420 m, 22.1V.2018, legit
R. Viviano (Fig. 4). Paratypes: Italy, Sicily,
Marettimo Island, Case Romane, 37°58’14”N
12°03°51”E, 230/240 m, 28.VIL.2015, 1 sh (CV);
Carcaredda, 37°57°12”N 12°04'40”E, 140/160 m,
24.1.2016, 2 sh (CV); Carcaredda, 37°57°16”N
12°04°30”E, 200 m, 10.I11.2019, 3 sh (CR);
Canalazzo, 37°58°20”N, 12°03°33”E, 426 m,
24.1.2016, 1 sh (CL 16417); trail above Case Ro-
mane, 37°58°14.3”N 12°03°39.7”E, 318/350 m,
22.1V.2018, 1 sh (CV); Canalazzo, 37°58°20”N
12°03°33”E, 420 m, 22.1V.2018, 2 sh (CV); trail to
punta Ansini, 37°58°06”N 12°03°44.7”E, 375 m,
08.111.2019, 1 sh (CV); surroundings of Semaforo
north slope, 37°57°37”N 12°03°41”E, 380/400 m,
08.111.2019, 1 sh juv. (CV); surroundings of Se-
maforo south slope, 37°57°56”N 12°03°42”E, 430
m, 08.I11.2019, 1 sh (CR); idem, 37°57°56”N
12°03°42”E, 430 m, 08.111.2019, 1 sh (CR); Pizzo
Madonnuzza, north slopes, 37°59°19.6”N
12°03°26”E, 225 m, 09.111.2019, 1 sh juv. (CV);
Case Romane, 37°58’14”N 12°03’51”E, 230/240

Figure 5. Acicula hierae n. sp., holotype: Italy, Sicily, Marettimo Island, Punta Campana, H: 4 mm, with soft part.
Figure 6. Acicula hierae n. sp., paratype: Italy, Sicily, Marettimo Island, Carcaredda, H: 3.7 mm, SEM photo.
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m, 09.111.2019, 2 sh (CMS 5220/2); Carcaredda,
37°57°16”N 12°04°30”E, 200 m, 10.111.2019, 3 sh
(CR) (Fig. 6); Punta Campana, eastern slopes,
37°58°22”N 12°03°27”E, 490-520 m, 25.VII1.2020,
1 sh, legit R. Viviano (CV); Punta Campana, eastern
slopes, base of a rocky wall, 37°58°21”"N
12°03°25”E, 540 m, 25.VII1.2020, 3 sh, legit R. Vi-
viano (CV).

DiaGNosis. Conic-subcylindrical shell, with ob-
tuse apex, well developed angular tooth and pari-
etal callus; the upper part of the peristome forms a
short canal with the angular tooth. External peris-
tomal varix raised, rounded, delimited anteriorly
and posteriorly by simple line, in lateral view nar-
rower in the upper part and wider in the lower one;
5-5 Y% whorls, last whorl 47-50% of shell
height;12—16 spaced radial grooves on penultimate
whorl.

DESCRIPTION OF HOLOTYPE. Shell (Fig. 5) dex-
tral, small, little elongate, conic-subcylindrical, with
obtuse apex, glassy and transparent, light brown in
color with a thin subsutural darker brown band.
Spire consisting of 5 V% slightly convex whorls. Last
whorl 50% of shell height, sutures shallow. External
surface of teleoconch smooth, with irregularly
spaced radial grooves, 14 in penultimate whorl.
Aperture oval-pyriform; thickened peristome,
rounded on the columellar side; upper and lower
vertices joined by thick parietal callus; well devel-
oped angular tooth; the upper part of the peristome
forms a short canal with the angular tooth. External
peristomal varix raised, rounded, and delimited an-
teriorly and posteriorly by simple line, in lateral
view it is narrower in the upper part, wider in the
lower one; Umbilicus closed. H: 4 mm, D: 1.25
mm, LWH: 1.9 mm.

Operculum H: 0.8 mm, D: 0.6 mm; drop-
shaped, very thin, transparent, sand-yellow in
colour, paucispiral with semi-central nucleus; outer
face with about 9 growth lines; smooth inner face,
with muscle attachment area comma-shaped.

Body whitish; black round pupils and little black
bacillus-shaped spots at the base of the tentacles;
internal organs withish.

VARIABILITY. The paratypes do not show sub-
stantial morphological differences with the holo-
type: H: 3.3—4 mm, mean 3.8 mm, D: 1.2—-1.3 mm;
spire of 5-5 V2 whorls; last whorl 47-50% of shell
height, 13—19 radial grooves in penultimate whorl.
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ETymMoLOGY. The new species is named after
“Hiera Nesos” (= Sacred Island) ancient name, first
Greek and then Latin, of Marettimo island.

DISTRIBUTION AND BIOLOGY. Acicula hierae n.
sp. is until now known only from the type locality
Marettimo Island (Fig. 1).

It occurs in natural habitats with Mediterranean
maquis (mainly Salvia rosmarinus Spenn., Erica
multiflora L., Cistus spp, Euphorbia dendroides L.,
1753, Pistacia lentiscus L.) and oaks woods.

It lives in the crevices of dolomitic rocks, under
stones and underground environments.

STATUS AND CONSERVATION. The restricted distri-
bution makes 4. hierae n. sp. “Vulnerable”, accord-
ing to the Categories and Criteria of the [IUCN Red
List of Threatened Species (IUCN, 2020).

COMPARATIVE NOTES. Acicula hierae n. sp. dif-
fers from the geographically closest Acicula
species, 4. benoiti from Sicily, in its lower height
(3.3-4 mm for A. hierae n. sp., 3—4.7 mm for A.
benoiti) lower height-to-width ratio (2.9 for A. hi-
eraen. sp., 3.3 for A. benoiti), the highest last whorl
(47-50% of the total height in A. hierae n. sp., 22—
27% in A. benoiti), lower number of whorls (5-5 2
in A. hieraen. sp., 5 ¥o—7 Y2 in A. benoiti), canal be-
tween the angular tooth and the upper edge of the
peristome, more developed in 4. hierae n. sp.; ex-
ternal peristomal varix more raised, and delimited
anteriorly and posteriorly, while in A. benoiti more
like a swelling, without clear demarcation in the
basal part; in lateral view the esternal peristoma
varix is wider in the lower part in A. hierae n. sp.
while in 4. benoiti the same width troughout its
lenght is shown.

From the North African Acicula species, A. hi-
erae n. sp. is well differentiated from A. letourneuxi
(Bourguignat, 1864) (see Boeters et al., 1989: 59,
Fig. 59) while it is more similar to 4. algerensis Git-
tenberger et Boeters, 1977 (Algeria and Morocco)
and to A. lallemanti (Bourguignat, 1864) (Algeria,
Tunisia, Libya). The new species differs from A4. a/-
gerensis and A. lallemanti for the more developed
angular tooth and external peristomial varix, and for
the greater height of the last whorl. In addition, it
differs from A. lallemanti in a more compact shape
of the shell and the lower number of furrows on the
penultimate whorl (24—34 in A. lallemanti) (see also
Gittenberger & Boeters, 1977b; Boeters et al.,
1989).
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Figure 7. Distribution map of Acicula benoiti (triangles) and

Acicula szigethyannae Subai, 1977 (Italy: from
Liguria to Calabria) differs mainly from A. hierae
n. sp. for the subquadrangular aperture, less devel-
oped angular tooth, external peristomal varix flat
and crossed by furrows, the greater number of fur-
rows (19-27) on the penultimate whorl (Subai,
1977; Eikenboom, 1998; Feher, 2013).

Fiorentino et al. (2004) reports A. benoiti for the
Marettimo island, but in our samples only A. hierae
n. sp. has been found.

Among the uncertain taxa described for Maret-
timo, the systematic position of Caecilianella mare-
tima Benoit, 1882 remains to be clarified. The
Sicilian author (Benoit, 1882) provides a very sim-
ple description, however, based on morphological
affinities, he adds this new species in the Cecil-
ioides-Hohenwarthiana species group. In the same
work the Sicilian Acicula species is attributed to the
genus Acme (Benoit, 1882 sub A. lineata = A.
benoiti). Alzona (1971) reports “maretima Benoit,
1882” among the dubious species belonging to the
genus Hohenwarthiana Bourguignat, 1864.

CONCLUSIONS

Acicula hierae n. sp. is added to the endemic land

A. hierae n. sp. (stars) according to the examined material.

molluscs of Marettimo, that include five other
species: Siciliaria scarificata (L. Pfeiffer, 1856);
Oxychilus (Hyalofusca) denatale (L. Pfeiffer, 1856);
Schileykiella bodoni Cianfanelli, Manganelli et
Giusti, 2004; Cernuella (Xeroamanda) depressior
(Benoit, 1859); Marmorana insularis (Benoit, 1857).
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