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A REVIEW OF THE DISTRIBUTION OF OTALA PUNCTATA
(O.F. MULLER, 1774) (GASTROPODA: STYLOMMATOPHORA:
HELICIDAE) OUTSIDE OF ITS NATIVE RANGE

Mauro GRANO 9

ABSTRACT

The aim of this contribution is to analyze the diffusion of the terrestrial mollusc Otala punctata
(O.F. Miiller, 1774) outside of its native range. Through this analysis, the importance of historical
malacological collections present in natural history museums around the world is highlighted.
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SINTEZI

[Id-distribuzzjoni ta’ Otala punctata (O.F. Miiller, 1774) (Gastropoda:
Stylommatophora: Helicidae) barra mill-firxa indigena taghha.] L-ghan ta’ din il-
kontribuzzjoni hija l-analizi tat-tixrid tal-mollusk tal-art Otala punctata (O.F. Miiller, 1774) barra
mill-firxa indigena. Permezz ta’ din l-analizi tinghata xhieda l-importanza tal-kollezzjonijiet
malakologici storici fmuzewijiet tal-istorja naturali madwar id-dinja.

Kliem muftieh: Malta, Italja, spe¢i mhux indigena, Mollusca, kollezzjoni tal-muzew

INTRODUCTION

The accidental and deliberate introduction of non-native species is a notable worldwide
phenomenon, which has been identified as one of the leading causes of global biodiversity decline
(MCKINNEY & LOCKWOOD, 1999; CLAVERO & GARCIA-BERTHOU, 2005; BUTCHART et al., 2010).
Moreover, many introduced non-native species are harmful to local and regional economic
activities, as well as to human welfare (PIMENTEL et al., 2005; HULME, 2014). The helicid Otala
punctata (O.F. Miiller, 1774) is a western Mediterranean thermophilic species, with a range
extending from the north-western tip of Algeria to France (FALKNER, 1990; CLANZIG & BERTRAND,
2001; FALKNER et al., 2002; MAUREL, 2006; HERBERT, 2010; WELTER-SCHULTES, 2012; HOLYOAK &
HOLYOAK, 2017). SACCHI (1965) suggests a Ibero-Maghrebian origin for the species, while
MARTINEZ-ORTI & ROBLES (2001) consider the species native to the Iberian Peninsula. Its
introduction in non-native environments has the potential to alter local ecosystems (POINTIER &
AUGUSTIN, 1999). Owing to its ready establishment in various temperate habitats, O. punctata has
gained popularity as a delicacy in some countries, for example in France, where it is protected
(BARBARA & SCHEMBRI, 2008). In some cases, O. punctata has become invasive, and has
proliferated to the point of becoming a horticultural and agricultural pest (BORAY & MUNRO, 1998;
MIENIS, 1999a) that can be challenging to eradicate (MACDONALD et al., 2003; FRANK, 2010).
Although there is no precise documentation of the monetary losses suffered by the agricultural
sector due to O. punctata, this sector is known to experience high financial losses with respect to
the management of invasive species in general (PAINI et al., 2016).

° Via Valcenischia 24, 00141 Rome, Italy; elaphe58@yahoo.it; ORCiD: 0000-0001-8188-6234.
Submitted 01 Mar. 2024; accepted 12 Apr. 2024.

75



Bulletin of the National Museum of Natural History, Malta

DELAWARE MUS. NAT. HIST. no. 79 24 bt

Fassag rille,
ex C.L. Richardson(1973) 7|

N
oriaa

From the Co

conard Ricl irdson,

4" S Europe, NW Algeria

Pl. 1 Figs. A—H: Museum specimens of Otala punctata (O. F. Miiller, 1774) from outside its native range and related
textual information. A: Different views of two specimens of Otala punctata (O. F. Miiller, 1774) from Passagrille,
Pinellas County, Florida, U.S.A., lot registered as DMNH 78264. B: Three museum labels of lot DMNH 78264. C: A
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?lpecimen of Otala punctata (O. F. Miiller, 1774) from Cap Corse, Corsica, France, lot from the collection of Tommaso
i Maria ALLERY, marquis of MONTEROSATO (1841—1927) in the Museo Civico di Zoologia, Rome, Italy. D: Label with
MONTEROSATO’s handwriting for the specimen in the preceding figure. Helix apalolena Bourguignat, 1867 is a synonym
of Otala punctata (O. F. Miiller, 1774) (photos C & D courtesy of M. APPOLLONI, Museo Civico di Zoologia, Rome,
Italy). E: Museum label of two specimens of Otala punctata (O. F. Miiller, 1774) from Italy (no detailed location data),
lot registered as DMNH 147178 (photos A, B & E courtesy of Liz SHEA, DMNH). F: Different views of a specimen of
Otala punctata (O. F. Miiller, 1774) from Mosta, Malta, from lot registered as NMNH 80-003. G: Different views of a
specimen of Otala punctata (O. F. Miiller, 1774) from Bahrija, Rabat, Malta, from lot registered as NMNH 80-004

(figures F & G courtesy of A. NApPO, Hamrun, Malta). H: Range in Europe of Otala punctata (O. F. Miiller, 1774)
according to WELTER-SCHULTES (2012: 624).

MATERIALS AND METHODS

The research on museum collections was carried out by consulting catalogues available online. In
some cases, curators of the collections were contacted directly.

Abbreviations:

ANSP: Academy of Natural Sciences of Drexel University, Philadelphia, Pennsylvania, U.S.A.
CAS: California Academy of Sciences, San Francisco, California, U.S.A.

CM: Carnegie Museum of Natural History, Pittsburgh, Pennsylvania, U.S.A.
DMNH: Delaware Museum of Nature & Science, Wilmington, Delaware, U.S.A.
DMNS: Denver Museum of Nature and Science, Denver, Colorado, U.S.A.
FML: Fundacién Miguel Lillo, Tucumén, Argentina

FMNH: Field Museum, Chicago, Illinois, U.S.A.

HNS: Haus der Natur, Salzburg, Austria

INHS: Illinois Natural History Survey, Champaign, Illinois, U.S.A.

LACM: Natural History Museum of Los Angeles, Los Angeles, California, U.S.A.
MACN: Museo Argentino de Ciencias Naturales, Buenos Aires, Argentina
MMK: Malacological Museum Malakos, Citta di Castello, Perugia, Italy
MNCB: Museu de Ciéncies Naturals de Barcelona, Barcelona, Spain

MNRJ: Museu Nacional, Rio de Janeiro, Brazil

MZUC: Museo de Zoologia de la Universidad de Concepcion, Biobio, Chile
MZUF: Museo Zoologico ‘La Specola’, Firenze, Italy

NHMA: Naturhistorisk Museum Aarhus, Aarhus, Denmark

NMNH: National Museum of Natural History, Mdina, Malta

RBINS: Royal Belgian Institute of Natural Sciences, Brussels, Belgium
RMNH: Naturalis Biodiversity Center, Leiden, The Netherlands

SNSD: Senckenberg Naturmuseum Frankfurt, Frankfurt am Main, Germany
UF: Florida Museum of Natural History, Gainesville, Florida, U.S.A.

UMMZ: Museum of Zoology, University of Michigan, Michigan, U.S.A.

SYSTEMATICS

Stylommatophora Schmidt, 1855
Helicoidea Rafinesque, 1815
Helicidae Rafinesque, 1815
Helicinae Rafinesque, 1815
Thebini Wenz, 1923

Otala Schumacher, 1817

(Helix) Otala SCHUMACHER, 1817: 58, 191. [type species Helix lactea O.F. Miiller, 1774, by
subsequent designation in PILSBRY, 1895: 323]
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Otala punctata (O. F. Miiller, 1774) (Pl. 1 Figs. A—G)

Helix punctata O. F. MULLER, 1774: 21. [locus typicus given as ‘Italy’, but probably from
North Africa (see PALLARY, 1914)].

Remarks: The general appearance of the shell alternates dark and light brownish spiral bands,
covered with numerous tiny white spots, rather similar to snowflakes. Whorls feature a dark grey-
brown band above the suture. Interior of aperture covered with a dark brown to almost black
enamel, which obscures the underlying color pattern. Flared edge of the outer lip is pale. Diameter
may be up to 40 mm (HERBERT, 2010).

In parts of the Iberian peninsula to where it is indigenous, O. punctata is often sympatric with
Otala lactea (O.F. Miiller, 1774), and both species show similar life cycle patterns (ROBINSON et al.,
1998). However, O. lactea is distinguished from O. punctata by the colour of the peristome, which
is very dark brown to black in the former, but light brown to whitish in the latter (SEBBAN et al.,
2022).

The habitat of O. punctata is highly variable. It is known to thrive on rocky slopes (KERNEY et al.,
1983), coastal zones (FRANK, 2010), gardens (MIENIS, 1999a; GRANO & SPARACIO, 2023),
wasteland, industrial land, disturbed land, docks (HERBERT & SIRGEL, 2001), rural environments
(DE MATTIA & MASCIA, 2011), vineyards, and walls (HERBERT, 2010; CILIA, 2012). The species is
mostly nocturnally active (BARBARA & SCHEMBRI, 2008), particularly with dewfall, which facilitates
mobility. In aestivation, O. punctata seals its aperture with an epiphragm (BARBARA & SCHEMBRI,
2008). During its active season, the snail feeds on foliage, favouring dense ruderal vegetation for
grazing.

Despite the literature cited above, the biology of O. punctata is not well documented; much more
has been published on the similar helicids O. lactea and Eobania vermiculata (O. F. Miiller, 1774)
(BOUAZIZ-YAHIATENE et al., 2017; HOLYOAK & HOLYOAK, 2017; EKIN, 2023), both thermophilic
Mediterranean species sharing similar morphologies, ecology, and life cycles (BARBARA &
SCHEMBRI, 2008).

RESULTS

Through synanthropic dispersal, this species is known to have spread to other areas within the
Mediterranean, such as Italy (DE MATTIA & MASCIA, 2011; GRANO & SPARACIO, 2023) and Malta
(MIFSUD et al., 2003 sub Otala lactea; BARBARA & SCHEMBRI, 2008; CILIA, 2012; CAMILLERI et al.,
2021), but also to more distant locations such as South Africa (HERBERT & SIRGEL, 2001),
Argentina, Brazil, Chile, Uruguay (MIENIS, 1999a; ARAYA, 2015), and the U.S.A. (MIENIS, 1999Db,
2001; ALBRECHT, 2001; COWIE et al., 2009).

Italy: In Italy, O. punctata was recorded for the first time by MALATESTA & SETTEPASSI (1954 sub
Archelix apalolena (Bourguignat, 1867)) from Alghero in Sardinia. Its presence in the same area
was confirmed CARRADA et al. (1967). Significantly, both papers reported finding badly preserved
shells only, with no living specimens found. More recently, the presence in Sardinia was confirmed
by DE MATTIA & MASCIA (2011). The species is present exclusively in the southern surroundings of
the city of Alghero (Sassari), along the southern rocky coastal area of the city, from sea level to 40
m altitude. Populations cover an area of approximately 0.4 km2. CARRADA et al. (1967) stressed the
presence of fossil shells of O. punctata in travertines from Alghero, but this has not been
confirmed. Preliminary field research revealed that, in the surroundings of Alghero, Quaternary
deposits do not show a presence of O. punctata (DE MATTIA & MASCIA, 2011). BALDINO et al. (2008)
and WILKENS (2004) did not cite the species from the archaeological sites of Northwestern
Sardinia. In addition, PAULUCCI (1882) did not cite O. punctata for Sardinia. The introduction in
Sardinia of O. punctata may be referred to the Aragonese occupation during the 14th century C.E.
The traditional local denomination of this species, ‘caragol espaiiol’ [Spanish snail], could support
this hypothesis (DE MATTIA & MASCIA, 2011). The second (and most recently documented)
population is that in the city of Rome (GRANO & SPARACIO, 2023). Here, the population is present
in a very narrow area of one of the city's historic parks, Villa Torlonia, which has a total area of
0.132 kmz. The presence of O. punctata in Rome is almost certainly attributable to anthropochory,
with two leading hypotheses. The first is related to trade in molluscs for food purposes, practiced
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by man since ancient times with the dispersal of living populations from one region to another. In
Rome, consumption of terrestrial molluscs is widespread and a part of traditions consolidated
since historical times (GRANO, 2021). Introduction of O. punctata linked to human consumption
has already been documented, for example, in France (CLANZIG & BERTRAND, 2001). DE MATTIA &
MASCIA (2011) state that O. lactea and O. punctata were commonly farmed in heliciculture plants
in Sardinia. SPARACIO (2020) reports the presence, in 2015 and 2018, of Otala sp., in bags
containing Theba pisana (O.F. Miiller, 1774) for sale in the markets of Palermo. A report of O.
lactea in Tuscany refers to specimens escaped from a heliciculture plant in Campagnatico, in the
province of Grosseto (BODON et al., 2021).

The second hypothesis to take into consideration could be that of passive transport with 15 palm
trees planted in Villa Torlonia in May 2022. These palm trees were planted to replace, albeit
partially, 29 specimens of Phoenix canariensis H.Wildpret, removed due to infestation with
Rhynchophorus ferrugineus (Olivier, 1790).

Museum specimens of O. punctata from Italy recovered during the present research are listed in
Table 1.

Malta: There are no native species of Otala on the Maltese Islands (GIUSTI et al., 1995). Reports of
the similar O. lactea exist: FEILDEN (1879) collected a number of beached specimens, presumably
transported by the sea, while MACHIN (1972) claimed to have obtained a culture of O. lactea from
Malta, although it is more likely that these were the common E. vermiculata, which superficially
resembles O. lactea. After, MIFSUD et al. (2003) claimed to have recorded O. lactea within a plant
nursery in central Malta. However, it is highly likely that the records by FEILDEN (1879) and
MIFSUD et al. (2003) are misidentifications of O. punctata. In fact, BARBARA & SCHEMBRI (2008),
visiting the surrounding areas of the same nursery, found a substantial population of O. punctata.
BARBARA & SCHEMBRI (2008) state that this species has established itself in an estimated area of
50,000 m? in the immediate vicinity of the Mosta nursery, occupying various sites and habitats
around the nursery. The snails did not have particular substratum preferences and individuals
were found on dry-stone walls, under stones, and on a variety of ubiquitous flora, including wild
carrot Daucus carota L., Diplotaxis tenuifolia (L.) DC., Ferula melitensis Brullo, C. Brullo,
Cambria, Giusso, Salmeri & Bacch., Foeniculum vulgare Mill., Lavatera arborea L., Galactites
tomentosus Moench, and Glebionis coronaria (L.) Cass. ex Spach.

Museum specimens of O. punctata from Malta recovered during the present research are listed in
Table 1.

South Africa: The first population of O. punctata in South Africa was found at Tygerberg Hospital,
near Cape Town, in December 1986, and the second population at the Cape Town docks, in
January 1987 (HERBERT & SIRGEL, 2001; DAVIES ET AL., 2020; JANION-SCHEEPERS & GRIFFITHS,
2020). An eradication programme was started promptly, and the two populations were targeted
from 1987 to 1989 and monitored through to Aug. 1990, with no further presence of the species
detected thereafter (HERBERT & SIRGEL, 2001). Control techniques included manual collection of
snails and baiting with molluscicide. Dense vegetation such as patches of grass were removed using
herbicide and flame throwers, so that snails could be detected more easily.

HERBERT & SIRGEL (2001) estimated that the Tygerberg colony initially covered about 40,000 m2,
and that over 22,000 snails were removed from the area. The eradication project was justified
because no species of Otala had ever been reliably recorded in South Africa prior to 1986, and they
were known to be invasive elsewhere. Since this is a relatively large polyphagous herbivore, there is
a possibility it could be reintroduced in future, either for cultivation or by accident (DAVIES et al.,
2020).

South America: In Chile, the first record of O. punctata is from Buin, Santiago (33°43’59” S;
70°45°00"” W) and refers to two specimens collected attached to fence-posts in a vineyard (ARAYA,
2015).

Museum specimens of O. punctata from South America recovered during the present research are
listed in Table 1.

U.S.A.: MIENIS (1999b) reports that Harry G. LEE (1940—2024) sent him a specimen of O. punctata
that he collected at Fernandina Beach, Nassau County, Florida. Currently, this species is found in
the same locality, although it shows no sign of expanding its range. In this location it feeds on some
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ornamental plants, but does not constitute a serious problem (CAPINERA & WHITE, 2011). In
research through museum collections, numerous specimens of O. punctata were found, collected in
Georgia (FELIX et al., 2018).

Museum specimens of O. punctata from the U.S.A. recovered during the present research are listed
in Table 1.

Table 1: Museum specimens of Otala punctata (O.F. Miiller, 1774) from outside of its native range traced for the
present paper, sorted alphabetically by country and location. Unknown years of collection are intentionally left blank.

Country [ Location Year | Registration
Argentina | Buenos Aires MCNB 78-0231
Argentina | Buenos Aires MCNB 79-4221
Argentina | Buenos Aires CAS 41613
Argentina | Buenos Aires FMNH 37340
Argentina | Buenos Aires FMNH 54757
Argentina | Buenos Aires FMNH 57457
Argentina | Buenos Aires FMNH 65236
Argentina | Buenos Aires FMNH 69210
Argentina | Buenos Aires FMNH 94484
Argentina | Buenos Aires FMNH 147368
Argentina | Buenos Aires ANSP1462
Argentina | Buenos Aires ANSP 5785
Argentina | Buenos Aires ANSP 32738
Argentina | Buenos Aires MMK 17183
Argentina | Buenos Aires UF 97647
Argentina | Buenos Aires 1938 | FMNH 125480
Argentina | Buenos Aires 1939 | FMNH 191980
Argentina | Buenos Aires, Bahia Blanca FML 15424
Argentina | Buenos Aires, Mar del Plata FML 681
Argentina | Buenos Aires, Mar del Plata FML 10306
Argentina | Buenos Aires, Mar del Plata FML 15421
Argentina | Buenos Aires, Miramar MACN 35640
Argentina | Buenos Aires, Monte Hermoso 1982 | RMNH 55632
Argentina | Buenos Aires, Necochea FML 12780
Argentina | Buenos Aires, Port of Lading 1997 | UF 528499
Argentina | Buenos Aires, San Pedro UF 222553
Argentina | Buenos Aires, Sierra de Los Padres FML 15427
Argentina | Buenos Aires, Tres Arroyos DMNH 137735
Argentina | Buenos Aires, Villa Gesell 1980 | MMK 39200
Argentina | Cordoba, Rio Quarto UMMZ 153575
Argentina | La Pampa 2009 | UF 519406
Argentina | Mar del Plata 1963 | FMNH 217354
Argentina | Mendoza, La Consulta MMK 39366
Argentina | Mendoza, Parque Gral San Martin FML 15958
Argentina | Sa. De Cordoba, Rio Primero RMNH 65840
Argentina | Tierra del Fuego SNSD 46837
Brazil Brazil NHMA 29956
Brazil Rio Grande do Sul MNRJ 53879
Chile Buin, Santiago MZUC 39632
Cuba not specified MCNB 79-4258
Ttaly not specified CM 62.30325
Ttaly not specified DMNH 147178
Ttaly not specified INHS 94102
Ttaly not specified LACM 103017
Ttaly Isolotto Argentarola, Grosseto 1885 | MZUF 2764
Ttaly Potenza CM 144814
Ttaly Sardinia DMNH 146640
Ttaly Siracusa, Vendicari 2002 | CM66224
Malta Bahrija, Rabat 2008 | NMNH 80-004
Malta Mosta 2005 | NMNH 80-003
Malta Ta' Qali, Attard/ Mosta 2003 | NMNH 80-005
Malta Ta' Qali, Attard/ Mosta 2003 | NMNH 80-001
Malta Ta' Qali, Attard/ Mosta 2003 [ NMNH 80-002
U.S.A. California, San Diego, Miramar CM 154275
U.S.A. Florida, Nassau County, Fernandina Beach 1993 | UF 208929
U.S.A. Florida, Nassau County, Fernandina Beach 1993 | UF 529835
U.S.A. Florida, Nassau County, Fernandina Beach 2002 | UF 528458
U.S.A. Florida, Pinellas County, Passagrille DMNH 78264
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U.S.A. Georgia, Chatham County UF 223235
U.S.A. Georgia, Chatham, 15 miles below Savannah 1930 | FMNH 364261
U.S.A. Georgia, Chatham, 2 miles west of Savannah 1959 | FMNH 267831
U.S.A. Georgia, Chatham, 2 miles west of Savannah 1959 | FMNH 267833
U.S.A. Georgia, Chatham, Cockspur Island FMNH 118694
U.S.A. Georgia, Chatham, Cockspur Island ANSP 170287
U.S.A. Georgia, Chatham, Cockspur Island UF 27678
U.S.A. Georgia, Chatham, Cockspur Island UF 97613
U.S.A. Georgia, Chatham, Cockspur Island UF 223236
U.S.A. Georgia, Chatham, Cockspur Island 1937 | FMNH 118413
U.S.A. Georgia, Chatham, Cockspur Island 1954 | FMNH 109754
U.S.A. Georgia, Chatham, Cockspur Island 1959 | FMNH 267832
U.S.A. Georgia, Chatham, Savannah Beach 1959 | FMNH 267830
USA. gﬁ%rrgia, Chatham, small island near mouth of Savannah UF 97619
U.S.A. Georgia, Chatham, Tybee Island 2004 | FMNH 307861
U.S.A. Georgia, Glynn, St. Simon Island FMNH 83170
U.S.A. Texas, Waco FMNH 168164
Uruguay | Cerro de Montevideo FMNH 159426
Uruguay | Ciudad de Salto DMNH 78268
Uruguay | Garriti Island, Maldonado Bay 1892 | ANSP 118953
Uruguay | Toma de Montevideo MCNB 79-4274
Uruguay | Maldonado DMNH 25948
Uruguay | Maldonado 1960 | FMNH 159435
Uruguay | Maldonado, Punta del Este DMNH 158344
Uruguay | Mar del Plata, Punta Mogotes 1990 | ANSP 447732
Uruguay | Montevideo RBINS 143162
Uruguay | Montevideo MCNB 77-8303
Uruguay | Montevideo MCNB 79-4277
Uruguay | Montevideo DMNH 25950
Uruguay | Montevideo DMNH 34585
Uruguay | Montevideo ANSP 30493
Uruguay | Montevideo ANSP 67401
Uruguay | Montevideo UF 97606
Uruguay | Montevideo 1948 | FMNH 93242
Uruguay | Montevideo 1948 | FMNH 107589
Uruguay | Montevideo 1967 | RMNH 65839
Uruguay | Montevideo 1997 | CAS 112582
Uruguay | Montevideo 1997 | CAS 229193
Uruguay | Montevideo, Punta Gorda 1969 | UF 128907
Uruguay | not specified SNSD 44705
Uruguay | Punta del Este 1950 | ANSP 251824
Uruguay | Rocha 1996 | UF 529150
Uruguay | Rocha 1996 | UF 534055
Uruguay | Rocha, La Paloma 1998 | DMNS 34006
Uruguay | not specified HNS 1901790
Uruguay | not specified HNS 1902052
CONCLUSION

Alien species, particularly those that become invasive, have enormous economic and
environmental consequences. PIMENTEL et al. (2005) estimated that the annual economic costs
resulting from invasive alien species in the U.S.A. alone are approximately $120 billion (around
€110 billion as of the time of writing). Biodiversity-related costs can also be considerable, and
introduced species are recognized as one of the most significant threats to terrestrial biota (CLOUT,
1995, 2002), resulting in the homogenization of once diverse faunas (MCKINNEY & LOCKWOOD,
1999; COWIE, 2004). In addition, the economic impact of many slug and land snail pests on the
agricultural sector is well known (BARKER, 2002).

All members of the genus Otala are edible and have been exploited as a cheap food source since
historical times. This also led to introduction of Otala to other areas (MIENIS, 1999b). Traditional
harvesting of these terrestrial molluscs directly from the wild has declined in recent decades, and
sales from farmed populations (even as imports) have increased, especially in North Africa
(SPARACIO, 2020). Internationally, Morocco is the topmost exporter in the world of edible snails
(15.7%), followed by Romania (7.42%), Turkey (5.94%), France (5.93%), and Indonesia (5.71%)
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(SEBBAN et al., 2022). Therefore, it is absolutely possible that O. punctata could expand its
distribution areas, even in a relatively short time.

ACKNOWLEDGEMENTS

The author would like to thank Massimo APPOLLONI (Museo Civico di Zoologia, Rome, Italy),
Gianluigi BINT (MMK), Simone CIANFANELLI (University of Florence, Firenze, Italy), David P. CILIA
(NMNH), Jessica GOODHEART (American Museum of Natural History, New York, U.S.A.), Fabio
LIBERTO (Cefalu, Italy), Gary ROSENBERG (ANSP), Liz SHEA and Alex KIiTTLE (DMNH), and for
critical advice and/ or the sharing of data from the collections under their care. Photographs of
Maltese specimens were taken by Andrea NAPPO (FHamrun, Malta).

REFERENCES

ALBRECHT C., 2001. Invasion biology of a species with low mobility - the Mediterranean
helicid snail Otala lactea (O.F. Miiller, 1774) in Southern California [unpublished M.Sc.
dissertation]. Germany: Friedrich Schiller University Jena.

ARAYA J.F., 2015. Current status of the non-indigenous molluscs in Chile, with the first record
of Otala punctata (Miiller, 1774) (Gastropoda: Helicidae) in the country and new records for
Cornu aspersum (Miiller, 1774) and Deroceras laeve (Miiller, 1774). Journal of Natural History,

49 (29—-30): 1731-1761.

BALDINO B., CARENTI G., GRASSI E., ORGOLESU T., SECCHI F. & WILKENS B., 2008.
L’economia animale dal Medioevo all’Eta moderna nella Sardegna nord occidentale.
Sardinia, Corsica et Baleares Antiquae, 6: 103—155.

BARBARA N. & SCHEMBRI P.J., 2008. The status of Otala punctata (Miiller, 1774), a
recently established terrestrial gastropod in Malta. Bollettino Malacologico, 44 (5—8): 101—107.

BARKER G.M. (ed.), 2002. Molluscs as crop pests. 468 pp.; Wallingford, U.K. & New York,
U.S.A.: CABI Publishing.

BODON M., CIANFANELLI S., NARDI G., 2021. Mollusca (terrestrial and inland water species).
In: BOLOGNA M.A., ZAPPAROLI M., OLIVERIO M., MINELLI A., BONATO L., CIANFERONI F., STOCH F.
(eds.). Checklist of the Italian Fauna. (https://www.lifewatchitaly.eu/en/initiatives/
checklist-fauna-italia-en/checklist/; last accessed 01 Mar. 2024)

BORAY J. & MUNRO J.L., 1998. Economic significance. pp. 65—77 in: BEESLEY P.L., Ross G.J.
& WELLS A. (eds.). Mollusca: The Southern Synthesis. Fauna of Australia. Melbourne,
Australia: CSIRO Publishing.

BOUAZIZ-YAHIATENE H., PFARRER B., MEDJDOUB-BENSAAD F. & NEUBERT E., 2017. Revision
of Massylaea Mollendorff, 1898 (Stylommatophora, Helicidae). ZooKeys, 694 (1): 109—133.

BUTCHART S.H.M., WALPOLE M., COLLEN B., VAN STRIEN A., SCHARLEMANN J.P.W., ALMOND R.E.A.,
BAILLIE J.E., BOMHARD B., BROWN C., BRUNO J., CARPENTER K.E., 2010. Global
biodiversity: indicators of recent declines. Science, 328 (5982): 1164—1168.

CAMILLERI J., CASSAR L.F., SCHEMBRI P.J., 2021. Distribution and abundance of the alien helicid
Otala punctata (Miiller, 1774) (Mollusca Helicidae) at Bahrija, Malta, a site of agricultural and
conservation importance. Il Naturalista Siciliano, 45 (1—2): 55—70.

CAPINERA J.L. & WHITE J., 2011. Terrestrial snails affecting plants in Florida: EENY497/
IN893, 7/2011. EDIS, 2011 (8): 1—12.

CARRADA G., PARISI V. & SAccHI C.F., 1967. Dati per una biogeografia dei molluschi continentali in
Sardegna. Atti Societa Italiana Scienze Naturali Museo Civico Storia Naturale, Milano, 105: 377—
388.

82



Volume 1 « Issue 1 « June 2024

CiLiA D.P., 2012. Contributions to the malacology of Malta, II: On the second record of Otala
punctata (Miiller, 1774) (Gastropoda: Helicidae) from Malta. The Central Mediterranean
Naturalist, 5 (3): 4-5.

CLANZIG S. & BERTRAND A., 2001. Otala punctata (O.F. Miiller, 1774) en France. Documents
Malacologiques, 2: 47—48.

CLAVERO M., GARCIA-BERTHOU E., 2005. Invasive species are a leading cause of animal extinctions.
Trends in Ecology & Evolution, 20 (3): 1—110.

CLoUT M., 1995. Introduced species: the greatest thread to global biodiversity? Species, 24: 34—36.

CLouT M., 2002. Biodiversity loss caused by invasive alien vertebrates. Zeitschrift fiir
Jagdwissenschaft, 48 (supplement): 51—58.

CowiE R.H., 2004. Disappearing snails and alien invasions: the biodiversity/ conservation
interface in the Pacific. Journal of Conchology (special publication), 3: 23—-37.

COowIE R.H., DILLON R.T. JR, ROBINSON D.G. & SMITH J.W. 2009. Alien non-marine snails and
slugs of priority quarantine importance in the United States: A preliminary risk assessment.
American Malacological Bulletin, 27 (1—2): 113—132.

DAVIES S.J., JORDAAN M.S., KARSTEN M., TERBLANCHE J.S., TURNER A.A., WILGEN N.J. VAN,
VELDTMAN R., ZENGEYA T.A. & MEASEY J., 2020. Experience and lessons from alien and invasive
animal control projects in South Africa. pp. 629-663 in: WILGEN B.W. VAN, MEASEY J.,
RICHARDSON D.M., WILSON J.R. & ZENGEYA T.A. (eds.). Biological invasions in South Africa,
invading nature. Berlin, Germany: Springer.

DE MATTIA W. & MASCIA F., 2011. Otala punctata (O.F. Miiller, 1774) (Stylommatophora:
Helicidae) in Italy. Iberus, 29 (1): 1-8.

EKIN 1., 2023. Reproductive processes of the edible snails Helix lucorum (Linnaeus, 1758)
and Eobania vermiculata (O.F. Miiller, 1774) in their natural habitats. Molluscan Research, 43

(2): 138-143.

FALKNER G., 1990. Binnenmollusken. pp. 112—280 in: FECHTER R. & FALKNER G. (eds.). Weichtiere.
Europdische Meeres- und Binnenmollusken. Munich, Germany: Mosaik Verlag.

FALKNER G., RIPKEN T.E., FALKNER M. & BOUCHET P., 2002. Mollusques continentaux de France
(liste de référence annotée et bibliographie). Patrimoines Naturels, 52: 1—350.

FEILDEN H.W., 1879. The land and fresh-water mollusca of the Maltese Group. The Zoologist, 3:
193-199.

FELIX Z.I., DUBUC M.A. & RANA H.A., 2019. A tentative list of the land snails of Georgia, U.S.A.
Georgia Journal of Science, 77 (2): 1—15.

FRANK B., 2010. Otala punctata (Miiller 1774) on Amelia Island, Nassau County, Florida:
(www.jaxshells.org/1212p.htm%0D; last accessed 21 Feb. 2019).

GIUSTI F., MANGANELLI G. & SCHEMBRI P.J., 1995. The nonmarine molluscs of the Maltese Islands.
Museo Regionale di Scienze Naturali, Torino, 15: 1-608.

GRANO M., 2021. Il consumo alimentare dei molluschi terrestri a Roma tra storia, religione,
folklore e problematiche faunistiche. Alleryana, 39 (1): 69—73.

GRANO M. & SPARACIO 1., 2023. Sulla presenza di Otala punctata (O.F. Miiller, 1774) (Gastropoda:
Stylommatophora: Helicidae) a Roma (Italia). Alleryana, 41 (2): 66—70.

HERBERT D.G., 2010. SANBI Biodiversity Series 15. The introduced terrestrial Mollusca of South
Africa. 108 pp.; Pretoria, South Africa; South African National Biodiversity Institute.

83



Bulletin of the National Museum of Natural History, Malta

HERBERT D.G. & SIRGEL W.F., 2001. The recent introduction of two potentially pestiferous alien
snails into South Africa and the outcomes of different pest management practices: an eradication
and a colonization. South African Journal of Science, 97 (7—-8): 301—304.

HoOLYOAK D.T. & HOLYOAK G.A., 2017. A revision of the land-snail genera Otala and Eobania
(Gastropoda, Helicidae) in Morocco and Algeria. Journal of Conchology, 42 (6): 419—490.

HULME P.E., 2014. Invasive species challenge the global response to emerging diseases. Trends in
Parasitology, 30 (6): 267—270.

JANION-SCHEEPERS C. & GRIFFITHS C.L., 2020. Alien terrestrial invertebrates in South Africa. pp.
183—204 in: WILGEN B.W. VAN, MEASEY J., RICHARDSON D.M., WILSON J.R. & ZENGEYA T.A. (eds.).
Biological invasions in South Africa, invading nature. Berlin, Germany: Springer.

KERNEY M.P., CAMERON R.A.D. & JUNGBLUTH J.H., 1983. Die Landschnecken Nord-und
Mitteleuropas. 384 pp; Hamburg & Berlin, Germany: Verlag Paul Parey.

KOBELT W., 1904. Iconographie der Land & Siisswasser-Mollusken mit vorziiglicher
Beriicksichtigung der europdischen noch nicht abgebildeten Arten von EA Rossmdssler, 11: 80—
264.

MACDONALD I.A.W., REASER J.K., BRIGHT C., NEVILLE L.E., HOWARD G.W., MURPHY S.J. & PRESTON
G. (eds.), 2003. Invasive alien species in southern Africa: national reports and directory of
resources. 62 pp.; Cape Town, South Africa: Global Invasive Species Programme.

MACHIN J., 1971. Water exchange in the mantle of a terrestrial snail during periods of reduced
evaporative loss. Journal of Experimental Biology, 57: 103—111.

MALATESTA A. & SETTEPASSI F., 1954. Risultati del rilevamento del foglio 192 (Alghero, Isola di
Sardegna). III. Fossili delle formazioni continentali quaternarie. Bollettino Servizio Geologico
Italiano, 76: 33—39.

MARTINEZ-ORTI A. & ROBLES F., 2001. Biodiversity of the snails in the “Comunidad Valenciana”
(Spain). p. 201 in: SALVINI-PLAWEN G., VOLTZOW L., SATTMANN J., & STEINER H. (eds.). World
Congress of Malacology 2001, abstracts. Vienna, Austria: Unitas Malacologica.

MAUREL J.P., 2006. Otala punctata (O.F. Miiller, 1774) a Toulouse (Haute-Garonne, France).
MalaCo, 2: 31—32.

MCKINNEY M.L. & LOCKWOOD J.L., 1999. Biotic homogenization: a few winners replacing many
losers in the next mass extinction. Trends in Ecology and Evolution, 14: 450—452.

MIENIS H.K., 1999a. The milksnail Otala lactea in South America: a case of mistaken identity. The
Papustyla, 13 (2): 4-5.

MIENIS H.K., 1999b. American populations of introduced milk snails (Otala): one or two species?
Of Sea and Shore, 22 (1): 25—26.

MIENIS H.K., 2001. Wie bezit informatie betreffende landslakken uit het geslacht Otala van
Amerikaanse vindplaatsen. Spirula, 320: 57.

MIFsSUD C., SAMMUT P. & CACHIA C., 2003. On some alien terrestrial and freshwater gastropods
(Mollusca) from Malta. The Central Mediterranean Naturalist, 4 (1): 35—40.

MULLER O.F., 1774. Vermium terrestrium et luviatilium seu animalium infusorium
helminthicorum et testaceorum, non marinorum, succinta historia. 1: 1-72; 2: 1-214 + index.
Copenhagen, Denmark & Leipzig, Germany.

PAINI D.R., SHEPPARD A.W., COOK D.C., DE BARRO P.J., WORNER S.P. & THOMAS M.B., 2016. Global
threat to agriculture from invasive species. Proceedings of the Natural Academy of Sciences, 113

(27): 7575-7579.

84



Volume 1 « Issue 1 « June 2024

PALLARY P., 1914. Bemerkungen iiber einige Arten der Gattung Archelix. Nachrichtsblatt der
Deutschen Malakozoologischen Gesellschaft, 1914 (1): 1—22 + pls. 1-2.

PAauLucct M., 1882. Note malacologiche sulla fauna terrestre e fluviale dell'Isola di Sardegna.
Bullettino della Societa Malacologica Italiana, 8: 139—381.

PILSBRY H.A., 1895. Manual of Conchology, structural and systematic, with illustrations of the
species. pp. 161—366 + pls. 41—71 in: TRYON G.W. Jr. Second series: Pulmonata, vol 9. (Helicidze,
vol. 7), part 36. Guide to the study of Helices. Philadelphia, U.S.A.: Conchological Section,
Academy of Natural Sciences of Philadelphia.

PIMENTEL D., LACH L., ZUNIGA R. & MORRISON D., 2000. Environmental and economic costs
associated with non-indigenous species in the United States. Bioscience, 50: 53—65.

PIMENTEL D., ZUNIGA R., MORRISON D., 2005. Update on the environmental and economic costs
associated with alien-invasive species in the United States. Ecological Economics, 52 (3): 273—
288.

POINTIER J. P. & AUGUSTIN D., 1999. Biological control and invading freshwater snails, a case study.
Comptes rendus de l'’Académie des sciences, Series III, 322 (12): 1093—1098.

ROBINSON D.G., REDMOND L., HENNESSEY R., 1998. Importation and interstate movement of live,
edible land snails: Cantareus apertus (Born), Cryptomphalus aspersus (Miiller), Eobania
vermiculata (Miiller), Helix pomatia Linné, and Otala lactea (Miiller) (Pulmonata: Helicidae).
Qualitative Pest Risk Assessment. 45 pp.; U.S.A.: United States Department of Agriculture, Animal
and Plant Health Inspection Service

SaccHI C.F., 1965. Ecological and historical bases for a study of the Iberian terrestrial Mollusca. pp.
243—-257 in: COX L.R. & PEAKE J.F. (eds.). Proceedings of First European Malacologists Congress
1962. U.K.: Conchological Society of Great Britain and Ireland & Malacological Society of London.

SCHUMACHER C.F., 1817. Essai d’'un nouveau systéme des habitations des vers testacés. 87 pp. + 22
pls.; Copenhagen, Denmark: Schultz.

SEBBAN H., AIT BELCAID H., EL ArAoul EL FELS A., BOURIQI A., PINEAU A., SEDKI A., 2022. Trace
element bioaccumulation in the edible milk snail (Otala lactea) and cabrilla (Otala punctata) in
Marrakech, Morocco. Applied Ecology and Environmental Research, 20 (1): 19—26.

SPARACIO I., 2020. Brevi osservazioni faunistiche sul commercio dei molluschi terrestri eduli in
Sicilia. Alleryana, 38 (2): 127-133.

WELTER-SCHULTES F.W., 2012. European non-marine molluscs, a guide for species identification.
679 + 78 pp., Gottingen, Germany: Planet Poster Editions.

WILKENS B., 2004. La fauna sarda durante 1'Olocene: le conoscenze attuali. Sardinia, Corsica et
Baleares Antiquae, 1: 181-197.

85





