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Abstract
We report the discovery of the Indo-Pacific sacoglossan Elysia nealae Ostergaard, 1955 from northeastern Sardinia
(Central Tyrrhenian Sea). This is the first record of this species in the western Mediterranean Sea and only the second
for the whole of the Mediterranean Sea following a report from Cape Epanomi, Greece. We discuss the identification
of this species as well as the expansion of its geographical range. Data on the ecology and behavior of E. nealae leads
us to hypothesize that the increase in the Mediterranean’s water temperature due to climate change has favored this
non-native species and contributed to its expanded distribution.
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Introduction
The marine biodiversity of the Mediterranean basin has
a high rate of cryptic and endemic species, as revealed
by several scientific works (e.g., Borsa 2002; Calvo et al.
2009; Claremont et al. 2011; Barco et al. 2013). With only
0.82% of the global oceanic surface, the Mediterranean
Sea has more than 4% of all known marine species, with
a rate of endemism estimated at 45% (Bianchi and Morri
2000; Coll et al. 2010; Mouillot et al. 2011; Costello et al.
2017). This is also true for marine molluscs, as demonstrated by recent systematic studies focused on Mediterranean molluscan diversity (Carmona et al. 2011; Prkíc et

al. 2014; Furfaro et al. 2018b; 2021; Furfaro and Mariottini 2019; 2020; Martín-Hervás et al. 2020; Chimienti et
al. 2020). In recent years, the introduction into the Mediterranean Sea of a large number of non-native species
(Zenetos et al. 2004; Servello et al. 2019; Zenetos and
Galanidi 2020; Trainito et al. 2021) has added elements
to this already high biodiversity. The monitoring of the
mollusc fauna in the Mediterranean Sea is essential to
detect newly occurring and spreading non-native species
and to investigate their control or management. Furthermore, the change in marine mollusc faunal composition
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over time is a good indicator of environmental changes
(Goddard et al. 2011, 2016, 2018; Nimbs et al. 2016;
Eisenbarth et al. 2018; Furfaro et al. 2018a, 2020). Therefore, the study of alien species and their patterns of dispersal is crucial to implement proposals for conservation
and environmental management.
Located in the center of the western Mediterranean Sea (central Tyrrhenian Sea, Italy), Sardinia is in
a strategic position for the study and monitoring of alien
species. In fact, it is in the middle of the temperature
gradient that extends from the warm waters of the south
to the colder waters of the northern Tyrrhenian Sea.
Up to 2011, 11 alien marine molluscs were reported in
the territory of Olbia, northeastern Sardinia (Doneddu
2011): eight belonging to the class Bivalvia [Anadara
transversa (Say, 1822); Arcuatula senhousia (Benson,
1842); Brachidontes pharaonis (P. Fischer, 1870); Ensis
magnus Schumacher, 1817; Fulvia fragilis (Forsskål in
Niebuhr, 1775); Magallana gigas (Thunberg, 1793);
Ruditapes philippinarum (A. Adams & Reeve, 1850),
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and Xenostrobus securis (Lamarck, 1819)] and three to
the class Gastropoda [Bursatella leachii Blainville, 1817;
Melibe viridis (Kelaart, 1858); Rapana venosa (Valenciennes, 1846)].
In 2015, an additional gastropod species, Polycerella emertoni Verrill, 1880, was added to the list of alien
molluscan species known from this area of the Mediterranean (Trainito and Doneddu 2015). Here, we newly
report Elysia nealae Ostergaard, 1955 (Heterobranchia,
Sacoglossa, Plakobranchidae) from the western Mediterranean Sea, whose original distribution range is the
northwestern Pacific Ocean.

Methods
During the last 10 years, we have conducted weekly
periodical surveys from shore and in subtidal habitats by
scuba diving along the coast of Olbia municipality and
the Tavolara Punta Coda Cavallo Marine Protected Area
(MPA) (Fig. 1C), collecting and documenting shells and

Figure 1. Map showing (A) Indo-Pacific records of Elysia nealae (blue stars = records from literature; blue question marks = uncertain
records from websites), (B) Mediterranean records of Elysia nealae (red star = record in this study), and (C) study area in the northeastern
Sardinia and, circled in red, the locality of the record reported here.
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living animals. In situ, underwater photographs were
taken with a mirrorless Sony A6000 camera in a Sea &
Sea housing equipped with two Inon S2000 strobes. Photographs in the laboratory were taken with a Nikon D3X
camera and dedicated strobe. Postproduction of photos
was made using Photoshop CS 6 and Camera Raw for
contrast, brightness, and the cropping of subjects. Two
individuals of Elysia nealae Ostergaard, 1955 were collected, preserved in 96% ethanol, and deposited at the
Department of Science, Roma Tre University (RM3),
Rome, Italy. Data were collected as described by Chester et al (2019). The species was determined by external
morphological investigation and a subsequent consultation of the original description, existing literature, and
websites. Our tentative identification of the specimens as
E. nealae was based on a global review of the external
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morphology of the currently 102 accepted species of Elysia Risso, 1818, two species considered as inquirenda,
and three species considered as nomina nuda (MolluscaBase 2022). We compared the collected specimens to the
original descriptions of all 107 species and to images of
102 of them in the scientific and grey literature (technical reports, books, websites, etc.), with cross checks to
verify their reliability.

Results
Class Gastropoda
Subclass Heterobranchia
Superorder Sacoglossa
Family Plakobranchidae

Figure 2. Elysia nealae. A. Original drawing (reproduced from Ostergaard 1955: pl. 1). B. Living Sardinian specimen. C. Dorsal view of a
Sardinian specimen. D. Original drawing (reproduced from Ostergaard 1955: fig. 11) showing dorsal and ventral view. E. Living Sardinian
specimen in dorsal view. F. Living Sardinian specimen in lateral view. G. Living Sardinian specimen in frontal view with rhinophores
touching at the base.
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Genus Elysia Risso, 1818
Elysia nealae Ostergaard, 1955
Figures 2, 3A–C
New records. ITALY – Sardinia • Olbia, Lu Carragioni; 40°54′06.1″N, 009°35′31.9″E; 2.5–3.0 m depth;
23.XI.2018; Egidio Trainito leg.; feeding and mating; visual census, hand-picked; 5 individuals observed, and 2
adults (50 mm long) collected (RM3_1825, RM3_1827).
Identification. Elysia nealae was described from a 33
mm long specimen found at Waikiki, Honolulu, O‘ahu,
Hawai‘i, USA. The original description (Ostergaard
1955: 125) follows: “Body slender, elongate, tapering
posteriorly. Parapodial lobes intensely folded, medially
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directed folds meeting dorsally. Rhinophores slender,
straight, tapering toward extremities and directed anterolateral. Eyes prominent, placed at posterolateral bases of
rhinophores, each surrounded by a small white area. Foot
slightly bilobed with a shallow median notch anteriorly
and tapered to an obtuse point posteriorly. Mouth located
at median margin of head shield. Pale green throughout
with small white specks and fine concentrated masses
of green algae, particularly conspicuous on parapodial
lobes. Margin of parapodial lobes and posterior tip of
body greenish yellow.”. The original description does
not provide information on internal organs, and genetic
data are not available in public databases. Our review of
the external morphology of 107 existing species revealed

Figure 3. Elysia nealae in the changing seascapes in Lu Carragioni, Olbia, Sardinia (Tyrrhenian Sea) A. Living specimen (voucher specimen
RM3_1825) photographed in situ. B. Coiled egg mass on the erect form of Penicillus capitatus. C. Animals burrowing in the sediment in
response to light (voucher specimens RM3_1825 and RM3_1827). D. Wide view of one of the patches of Penicillus capitatus where E. nealae
was found.
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that the original description of E. nealae (Ostergaard
1955) perfectly matched the external morphology of the
Sardinian specimens (Fig. 2A, B, D, E). Additionally,
specimens of E. nealaephotographed at the type locality
closely match the specimens reported here (Gosliner et al.
2015; Pittman and Fiene 2021; C. Pittman pers. comm.).
Remarks. Other than the Hawaii Islands (O‘ahu and
Maui), records of this poorly known species come
from Japan (Nakano et al. 2015) and India (Kumar et
al. 2019) (Fig.1): additional records from Japan, Marshall Islands, Madagascar, and the Mayotte Archipelago are available online (https://en.seaslugword; http://
www.underwaterkwaj.com; http://seaslugs.free.fr; all
accessed on 2022-4-19), but the identifications are not
always reliable. Manousis et al. (2020) reported the finding of a juvenile (~6 mm long) at Cape Epanomi, Greece
(40°22′22.8″N, 022°53′16.2″E) at the depth of 0.5 m, but
no information was given about the date of collection.

Discussion
The Sardinian specimens of Elysia nealae were found
feeding, mating, and laying eggs on a shallow bottom
(2.5–3.0 m) colonized mainly by Caulerpa prolifera
(Forsskål) J.V. Lamouroux, Cymodocea nodosa (Ucria)
Asch., and scattered, large patches of the thermophilic
Penicillus capitatus Lamarck (Ulvophyceae, Bryopsidales, Udoteaceae)—both in the typical filamentous stage,
the espera state, and in the consolidated summer phase
in the form of an erect brush (Fig. 3D). Egg ribbons were
found on the erect form (Fig. 3B), showing reproduction, and suggesting potentially stable populations. All
observed individuals were adults more than 50 mm long,
which is larger than any other species of sacoglossan
known from the Mediterranean Sea. Some individuals
burrowed into the sediment (Fig. 3C) in reaction to the
strobes used while photographing them. This behavior
is interesting and congruent with nocturnal habits of this
species in its native range.
The finding of a reproductive population of E. nealae in Sardinia, along with the record from Greece (Fig.
1), is surprising due to the scarcity of knowledge on this
species and, especially, the distance of these records to
its native range (Hawai‘i, Japan, Indonesia, and India,
southwest to Madagascar). The most probable pathway
of introduction may be via ballast water in ships, especially considering the heavy maritime traffic in the Gulf
of Olbia, where cruise and cargo ships normally dock.
We also hypothesize that the burrowing behavior that we
observed may explain the rarity of sightings outside of
the Hawaii archipelago where it is reported as relatively
common. This species, therefore, may be much more
widely distributed in the Mediterranean than currently
known.
Our new Sardinian record of E. nealae confirms the
importance of the Gulf of Olbia and surrounding areas of
the central Tyrrhenian Sea as a key sentinel of a warming
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Mediterranean Sea and could serve as a strategic station
to monitor changes in endemic Mediterranean fauna.
The presence of E. nealae in the Mediterranean Sea confirm an increasing trend of invasion of the basin by nonnative marine taxa, a process that could be accelerated by
climate change (Bianchi et al. 2012). In the native range
of E. nealae, it feeds on Udoteaceae, which agrees with
the extensive patches of Penicillus capitatus observed by
us. Until 2017, patches of P. capitatus were scattered and
small, but in 2018 and in the subsequent years this alga
had greatly expanded, which may be due to the recent
increase in seawater temperature and the tropicalization
of the marine biota (Sangil et al. 2010). The impact of
climate change on Mediterranean marine biodiversity is
well documented and has been referred to as the “tropicalization of the Mediterranean Sea” (Coll et al. 2010).
Recently, this tropicalization was revealed to be even
more dramatic on the warmest sectors of the Mediterranean Sea where it is leading to the collapse of native species (Albano et al. 2021). The warming sea facilitates the
spread of alien species by reducing winter mortality, one
of the main reasons for alien success (Amarasekare and
Simon 2020), with the consequence that the new alien
invaders profoundly alter ecosystem functions (Steger et
al. 2021). From a seascape point of view (Fig. 3D), the
mollusc reported here was found in an underwater seascape dominated by the rapid and recent expansion of the
Penicillus capitatus (Fig. 3), unusual at these latitudes in
the Mediterranean Sea. This makes the finding of an alien
species less surprising and less out of context. In fact, it
dramatically describes the high degree of change, whose
direct impact is an impoverishment of indigenous biodiversity and of endemic habitats. The presence of E. nealae is strong confirmation that there are new characters
at play in the long story of faunal change in the Mediterranean Sea, whose sequel is unknown and unpredictable.
Our record of E. nealae is the first of this species in
the western Mediterranean Sea. Even though the external
morphology leaves little doubt about our identification
of the Sardinian animals as this species, an anatomical
and molecular investigation of Mediterranean and native
populations is advisable.

Acknowledgements
We thank Kathe Jensen (Natural History Museum of
Denmark) and Cory Pittman for sharing their opinions.
GF thanks the University of Salento and the Italian Ministry of Education, University and Research (PON 20142020, grant AIM 1848751-2, Linea 2 – GF) for funding.
ET thanks SlowDive A.S.D. divers for support in diving
activities. We also thank the two reviewers for their help
improving the manuscript.

Authors’ Contributions
Conceptualization: ET, MD. Data curation: GF. Funding acquisition: GF. Investigation: ET. Methodology: ET,

550

MD. Supervision: GF. Validation: ET, GF, MD. Writing
– original draft: ET, MD. Visualization: ET, GF. Writing
– review and editing: GF, ET.

References
Albano PG, Steger J, Bošnjak M, Dunne B, Guifarro Z, Turapova E,
Hua Q, Kaufman DS, Rilov G, Zuschin M (2021) Native biodiversity collapse in the Eastern Mediterranean. Proceedings of the
Royal Society B: Biological Sciences 288: 20202469. https://doi.
org/10.1098/rspb.2020.2469
Amarasekare P, Simon MW (2020) Latitudinal directionality in ectotherm invasion success. Proceedings of the Royal Society B:
Biological Sciences 287: 20191411. https://doi.org/10.1098/rspb.
2019.1411
Barco A, Houart R, Bonomolo G, Crocetta F, Oliverio M (2013) Molecular data reveal cryptic lineages within the northeastern Atlantic and Mediterranean small mussel drills of the Ocinebrina
edwardsii complex (Mollusca: Gastropoda: Muricidae). Zoological Journal of the Linnean Society 169: 389–407. https://doi.
org/10.1111/zoj.12069
Bianchi CN, Morri C (2000) Marine biodiversity of the Mediterranean Sea: Situation, problems and prospect for future research.
Marine Pollution Bulletin 40: 367–376. https://doi.org/10.1016/
S0025-326X(00)00027-8
Bianchi CN, Morri C, Chiantore M, Montefalcone M, Parravicini V,
Rovere A (2012) Mediterranean Sea biodiversity between the legacy from the past and a future of change. In: Stambler N (Ed.) Life
in the Mediterranean Sea: a look at habitat changes. Nova Science
Publishers, New York, USA, 1–60.
Borsa P (2002) Allozyme, mitochondrial-DNA, and morphometric
variability indicate cryptic species of anchovy (Engraulis encrasicolus). Biological Journal of the Linnean Society 75 (2): 261–
269. https://doi.org/10.1046/j.1095-8312.2002.00018.x
Calvo M, Templado J, Oliverio M, Machordom A (2009) Hidden Mediterranean biodiversity: molecular evidence for a cryptic species
complex within the reef building vermetid gastropod Dendropoma petraeum (Mollusca: Caenogastropoda). Biological Journal of the Linnean Society 96: 898–912. https://doi.org/10.1111/j.
1095-8312.2008.01167.x
Carmona L, Gosliner TM, Pola M, Cervera JL (2011) A molecular approach to the phylogenetic status of the aeolid genus Babakina
Roller, 1973 (Nudibranchia). Journal of Molluscan Studies 77 (4):
417–422. https://doi.org/10.1093/mollus/eyr029
Chester C, Agosti D, Sautter G, Catapano T, Martens K, Gérard I,
Bénichou L (2019) EJT editorial standard for the semantic en
hancement of specimen data in taxonomy literature. European
Journal of Taxonomy 2019: 586. https://doi.org/10.5852/ejt.2019.
586
Chimienti G, Angeletti L, Furfaro G, Canese S, Taviani M (2020)
Habitat, morphology and trophism of Tritonia callogorgiae sp.
nov., a large nudibranch inhabiting Callogorgia verticillata forests in the Mediterranean Sea. Deep Sea Research Part I: Oceanographic Research Papers 165: 103364. https://doi.org/10.1016/j.
dsr.2020.103364
Claremont M, Reid DG, Williams ST (2011) Evolution of corallivory
in the gastropod genus Drupella. Coral Reefs 30: 977–990. https://
doi.org/10.1007/s00338-011-0788-5
Coll M, Piroddi C, Steenbeek J, Kaschner K, Ben Rais Lasram F,
Aguzzi J, Ballesteros E, Bianchi CN, Corbera J, Dailianis T, Danovaro R, Estrada M, Froglia C, Galil BS, Gasol JM, Gertwagen R,
Gil J, Guilhaumon F, Kesner-Reyes K, Kitsos MS, Koukouras A
Lampadariou N, Laxamana E, López-Fé de la Cuadra CM, Lotze
HK, Martin D, Mouillot D, Oro D, Raicevich S, Rius-Barile J, Ignacio Saiz-Salinas JI, San Vicente C, Somot S, Templado J, Turon
X, Vafidis D, Villanueva R, Voultsiadou E (2010) The biodiversity
of the Mediterranean Sea: Estimates, patterns, and threats. PLoS

Check List 18 (3)
ONE 5: e11842. https://doi.org/10.1371/journal.pone.0011842
Doneddu M (2011) Molluschi alloctoni rinvenuti lungo le coste del comune di Olbia (Sardegna nord-orientale): rassegna dei dati disponibili. Notiziario S.I.M. 29 (2): 12–17.
Eisenbarth JH, Undap N, Papu A, Schillo D, Dialao J, Reumschüssel
S, Kaligis F, Bara R, Schäberle TF, König MG, Yonow N, Wägele
H (2018) Marine Heterobranchia (Gastropoda, Mollusca) in Bunaken National Park, North Sulawesi, Indonesia—a follow-up diversity study. Diversity 10: 127. https://doi.org/10.3390/d10040127
Furfaro G, De Matteo S, Mariottini P, Giacobbe S (2018a) Ecological
notes of the alien species Godiva quadricolor (Gastropoda, Nudibranchia) occurring in Faro Lake (Italy). Journal of Natural History 52 (11–12): 645–657. https://doi.org/10.1080/00222933.2018
.1445788
Furfaro G, Mariottini P (2019) Less rare than we thought: two new
localities for Piseinotecus soussi Tamsouri, 244 Carmona,
Moukrim, Cervera, 2014 along the Tyrrhenian coast. Turkish
Journal of Zoology 43 (3): 287–289. https://doi.org/10.3906/zoo1809-18
Furfaro G, Mariottini P (2020) A new Dondice Marcus Er. 1958 (Gastropoda: Nudibranchia) from the Mediterranean Sea reveals interesting insights into the phylogenetic history of a group of Facelinidae taxa. Zootaxa 4731 (1): 001–022. https://doi.org/10.11646/
zootaxa.4731.1.1
Furfaro G, Salvi D, Mancini E, Mariottini P (2018b) A multilocus view
on Mediterranean aeolid nudibranchs (Mollusca): systematics and
cryptic diversity of Flabellinidae and Piseinotecidae. Molecular
Phylogenetic and Evolution 118: 13–22. https://doi.org/10.1016/j.
ympev.2017.09.001
Furfaro G, Salvi D, Trainito E, Vitale F, Mariottini P (2021) When
morphology does not match phylogeny: the puzzling case of two
sibling nudibranchs (Gastropoda). Zoologica Scripta 00:1–16.
https://doi.org/10.1111/zsc.12484
Furfaro G, Vitale F, Licchelli C, Mariottini P (2020) Two seas for one
great diversity: checklist of the marine Heterobranchia (Mollusca;
Gastropoda) from the Salento Peninsula (south-east Italy). Diversity 12: 171. https://doi.org/10.3390/d12050171
Goddard JHR, Gosliner TM, Pearse JS (2011) Impacts associated with
the recent range shift of the aeolid nudibranch Phidiana hiltoni
(Mollusca, Opisthobranchia) in California. Marine Biology 158:
1095–1109. https://doi.org/10.1007/s00227-011-1633-7
Goddard JHR, Treneman N, Pence WE, Mason DE, Dobry PM, Green
B, Hoover C (2016) Nudibranch range shifts associated with the
2014 warm anomaly in the Northeast Pacific. Bulletin of the
Southern California Academy of Sciences 115: 15–40. https://doi.
org/10.3160/soca-115-01-15-40.1
Goddard JHR, Treneman N, Prestholdt T, Hoover C, Green B, Pence
WE, Mason DE, Dobry PL, Sones JL, Sanford E, Agarwal R,
Mcdonald G, Johnson RF, Gosliner TM (2018) Heterobranch sea
slugs range shifts in the Northeast Pacific Ocean associated with
the 2015–16 El Niño. Proceedings of the California Academy of
Sciences Series 4: 107–131.
Gosliner TM, Valdés A, Behrens DW (2015) Nudibranch & sea slug
identification—Indo-Pacific. New World Publications, Jacksonville, FL, USA, 408 pp.
Kumar JSY, Venkatraman C, Shrinivaasu S, Raghunathan C (2019)
New records of opisthobranchs from Gulf of Mannar coast, India.
Indian Journal of Geo Marine Sciences 48 (10): 1508–1515.
Martín-Hervás MR, Carmona L, Jensen KR, Licchelli C, Vitale F,
Cervera JL (2020) Description of a new pseudocryptic species of
Elysia Risso, 1818 (Heterobranchia, Sacoglossa) in the Mediterranean. Bulletin of Marine Science 96 (1): 127–143. https://doi.
org/10.5343/bms.2018.0087
MolluscaBase (2022) Elysia Risso, 1818. World register of marine species. https://www.marinespecies.org/aphia.php?p=taxdetails&id=
137928. Accessed on: 2022-04-11.
Mouillot D, Alboury C, Guilhaumon F, Ben Rais Lasram F, Coll M,
Devictor V, Meynard C, Pauly D, Tomasini JA, Troussellier M,

Trainito et al. | Aliens in changing seascapes
Velez L, Watson R, Douzery EJP, Mouquet N (2011) Protected and
threatened components of fish biodiversity in the Mediterranean
Sea. Current Biology 21 (12): 1044–1050. https://doi.org/10.1016/j.
cub.2011.05.005
Nakano R, Imagawa K, Imamoto J (2015) The report of sacoglossan
Opisthobranchia (Mollusca: Gastropoda) of the southwestern Island of Japan. Kuroshio Biosphere 11: 41–60.
Nimbs MJ, Larkin M, Davis TR, Harasti D, Willan RC, Smith DA
(2016) Southern range extensions for twelve heterobranch sea
slugs (Gastropoda: Heterobranchia) on the eastern coast of Australia. Marine Biodiversity Records 9: 27. https://doi.org/10.1186/
s41200-016-0027-4
Ostergaard JM (1955) Some opisthobranchiate Mollusca from Hawaii.
Pacific Science 9 (2): 110–136, pls. 1, 2.
Pittman C, Fiene P (2021) Sea Slugs of Hawai‘i. Elysa nealae Ostergaard, 1955. http://seaslugsofhawaii.com/species/Elysia-nealae-a.
html. Accessed on: 2021-5-15.
Prkíc J, Furfaro G, Mariottini P, Carmona L, Cervera JL, Modica MV,
Oliverio M (2014) First record of Calma gobioophaga Calado and
Urgorri, 2002 (Gastropoda: Nudibranchia) in the Mediterranean
Sea. Mediterranean Marine Science 15 (2): 423–428. https://doi.
org/10.12681/mms.709
Sangil C, Sanson M, Afonso-Carrillo J, Martin-Garcia L (2010) Extensive off-shore meadows of Penicillus capitatus (Udoteaceae,
Chlorophyta) in the Canary Islands (eastern Atlantic Ocean). Botanica Marina 53 (2): 183–187. https://doi.org/10.1515/BOT.2010.015
Servello G, Andaloro F, Azzurro E, Castriota L, Catra M, Chiarore A,

551
Crocetta F, D’Alessandro M, Denitto F, Froglia C, Gravili C, Langer M, Lo Brutto S, Mastrototaro F, Petrocelli A, Pipitone C, Piraino S, Relini G, Serio D, Xentidis N, Zenetos A (2019) Marine
alien species in Italy: a contribution to the implementation of descriptor D2 of the Marine Strategy Framework Directive. Mediterranean Marine Science 20 (1): 1–48. https://doi.org/10.12681/
mms.18711
Steger J, Bošnjak M, Belmaker J, Galil BS, Zuschin M, Albano PG
(2021) Non-indigenous molluscs in the Eastern Mediterranean
have distinct traits and cannot replace historic ecosystem functioning. Global Ecology and Biogeography 31: 89–102. https://doi.
org/10.1111/geb.13415
Trainito E, Doneddu M (2015) Contribution to the knowledge of the
molluscan fauna in the Marine Protected Area Tavolara-Punta
Coda Cavallo: ordo Nudibranchia (Gastropoda; Heterobranchia).
Bollettino Malacologico 51 (2): 54–70.
Trainito E, Fantin M, Torsani F, Furfaro G (2021) So large yet so unnoticed: the case of Marionia gemmii Almón, Pérez & Caballer,
2018 (Heterobranchia: Tritoniidae) in the Mediterranean Sea.
Cahiers de Biologie Marine 62: 65–70. https://doi.org/10.21411/
cbm.a.bd5b67f2
Zenetos A, Galanidi M (2020) Mediterranean non-indigenous species at the start of the 2020s: recent changes. Biodiversity Records
13:10. https://doi.org/10.1186/s41200-020-00191-4
Zenetos A, Gofas S, Russo G, Templado J (2004) CIESM atlas of exotic species in the Mediterranean. Vol. 3. Molluscs. CIESM Publishers, Monaco, 376 pp.

