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Abstract

In recent decades, the Mediterranean Sea has been experiencing faunal changes associated
with the impact of biological invasions resulting from the influx of invasive alien species
(IAS). During the CNR-ISMAR Carg0222 oceanographic cruise, Mimosina affinis, a benthic
foraminifera species of Indo-Pacific origin previously reported in more eastern sectors of
the Mediterranean, was detected in the Tyrrhenian Sea, at the seafloor off the Italian coast.
The study of benthic foraminiferal assemblages, conducted along with sedimentological
analysis of seafloor deposits, allowed to reconstruct the distribution of Mimosina affinis in
the investigated area and define its relationship with seabed characteristics. The species
is commonly found in samples collected at a water depth not shallower than nine metres,
showing a preference for silty fine sand sediments. The abundance of the species, in terms
of relative abundance, is higher in biocoenoses than in thanatocoenoses, suggesting that
the species is established and actively spreading in the studied area.

Keywords: benthic foraminifera; alien species; Mediterranean; Tyrrhenian Sea

1. Introduction
The Mediterranean Sea is a basin with unique characteristics related to its semi-

enclosed nature and to the subtropical climate of the region, characterised by mild wet
winters and warm to hot, dry summers. With its peculiar thermohaline circulation driven
by high evaporation rates, the Mediterranean is considered as one of the most responsive
regions to global climate change ([1–3] and references therein). Its stratigraphic record
documents significant changes in the composition of fossil associations in response to
paleoclimatic and palaeoceanographic changes. Among these, the so-called and well-
known “climate hosts” stand out, perhaps the best-known being Arctica islandica and
Thetystrombus latus, commonly referred to in the literature as Strombus bubonius. In other
cases, changes in the composition of assemblages were determined by the modification of
the palaeohydrological setting of the Mediterranean. Indeed, the Mediterranean Sea is at
present characterised by strong oligotrophic conditions, which result in a reduced flux of
organic matter and good oxygenation of bottom waters [4–6]. This setting is associated
with the current anti-estuarine circulation, characterised at the Gibraltar threshold by a
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surface inflow of Atlantic waters and an outflow of intermediate and, in part, Western
Mediterranean Deep Waters [7–9]. However, the Quaternary stratigraphic record of the
Mediterranean includes layers with high organic carbon content (sapropels), which testify
to different palaeohydrological conditions. Benthic assemblages within and around these
sapropels indicate high fluxes of organic matter and suboxic to anoxic conditions, associated
with increased primary productivity and the weakening, if not reversal, of the thermohaline
circulation in the Mediterranean. These events are linked to the Northern Hemisphere
summer insolation maxima [10–13].

In recent decades, the Mediterranean Sea has also been experiencing faunal changes,
this time associated with the impact of biological invasions resulting from the influx of
invasive alien species (IAS) [14,15]. These species, introduced through maritime trade,
such as the Suez Canal expansion, aquaculture, and ballast water discharge, are becoming
established with increasing frequency and success, partly as a consequence of climate
change, which is leading to higher temperatures and other environmental shifts in the
Mediterranean [16]. Rising sea temperatures and changing salinity levels, driven by climate
change, have significantly enhanced the survival and spread of non-native species [17].
Many of these organisms are adapted to warmer conditions, allowing them to thrive in
Mediterranean habitats where native species are increasingly under stress. These shifts not
only threaten biodiversity but also reduce the resilience of native ecosystems [18,19]. One
of the most notable phenomena is Lessepsian migration, a term coined by Por [20,21] after
the Suez Canal engineer Ferdinand de Lesseps, which describes the movement of species
from the Red Sea to the Mediterranean through the canal [22].

Recent studies have shown that the diversity and distribution of Mediterranean ben-
thic foraminifera species are also being affected by the arrival of alien species, with some
non-native foraminifera becoming established in areas where they were previously ab-
sent [23]. An example of Lessepsian migration involving the benthic foraminifera Pararotalia
calcariformata is reported by [24].

In February 2022, an oceanographic cruise (CNR-ISMAR Carg0222) was conducted
with the Italian Institute for Environmental Protection and Research (ISPRA) research vessel
“Lighea” to collect seafloor samples The survey was conducted as part of the Geological
Mapping Project (CARG) of Italy at 1:50.000 scale and aimed at completing the marine areas
of Geological Sheets n. 429 “Mondragone” and n. 416 “Sessa Aurunca”. The sampling
provided an opportunity to investigate the sedimentological characteristics and associate
benthic foraminiferal assemblages of the seafloor along the Tyrrhenian coast between Lazio
and Campania. During the analysis, Mimosina affinis, a foraminiferal species of Indo-Pacific
origin first described from the Malay Archipelago [25,26], was identified in this area.

This species is considered alien to the Mediterranean Sea and, to our knowledge, has
not previously been reported from the seafloor sediments of the western Mediterranean. In
the eastern Mediterranean, records exist from the Bay of Vlore [27] and other sites along
the Albanian coast [28], as well as from the Aegean Sea [29].

The following sections describe the occurrence and distribution of Mimosina affinis in
relation to the main sedimentological characteristics of the seafloor.

2. Study Area
The study area encompasses the marine sector covered by Geological Sheets n. 429

“Mondragone” and n. 416 “Sessa Aurunca”, located in the central part of the coastal belt
of the Gulf of Gaeta, a major embayment along the central-eastern Tyrrhenian margin,
between the Circeo Promontory to the northwest and the island of Ischia to the southeast
(Figure 1).
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Figure 1. (a) Location of samples collected during the CNR-ISMAR Carg0222 oceanographic cruise
with classification into the five recognised facies (see Table 1); red box: study area; (b) interpolated
distribution of the mean size parameter (phi) at the sea bottom of the studied area.

This segment of the northern Campania continental shelf extends offshore from Mt.
Massico and from the mouths of the Volturno and Garigliano rivers, representing the sea-
ward continuation of the coastal plain that developed during the Late Pleistocene–Holocene
as a response to post-glacial eustatic sea-level rise following the Last Glacial Maximum.

The sedimentary infill of the coastal plain–continental shelf system consists of alternat-
ing marine and continental clastic deposits, interbedded with volcanic products, including
a thick ignimbritic unit correlated with the Campanian Grey Tuff (39.8 ka [30]).

Recent offshore research, based on sequence-stratigraphic interpretation of high-
resolution single-channel seismic reflection profiles (Sub-bottom CHIRP and Sparker)
indicates, that the Late Pleistocene succession is characterised by prograding clino-stratified
units, truncated at the top by an erosional surface corresponding to the Last Glacial Max-
imum (Marine Isotopic Stage 2, MIS 2). This surface records multiple events, ranging
from subaerial exposure of the entire continental shelf to subsequent post-glacial transgres-
sion [31–33].
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Table 1. Main characters of the facies identified in sea bottom sediments of studied area.

Facies Environment Description

Facies 1 Delta front deposits
At Volturno River mouth, 1–20 m depth; medium to coarse well-sorted sands

with shell fragments near the mouth, grading to finer silty sands offshore;
reworked by wave base; locally forming small coastal bars.

Facies 2 Submerged beach Gently sloping seabed with fine to medium, well-sorted sands, mainly
lithoclasts, with subordinate bioclasts; scarce silty matrix.

Facies 3 Organogenic
lithoherm (bioherm)

Coralligenous crusts forming raised/terraced buildups with in situ organogenic
production and associated bioclastic sediments; typical of the Sinuessa area,

forming blocks separated by channels on rocky substrate.

Facies 4 Bioclastic deposit

Coarse bioclastic sands and gravels, with subordinate finer bioclastic sands in
scarce silty matrix; derived from breakdown of benthic communities; coarse

facies in depressions or at margins of coralligenous buildups; finer facies
around bioconstructions.

Facies 5 Inner shelf deposit Fine silty sands and sandy silts with variable fine biodetritus; located between
outer submerged beach and storm wave base, extending beyond 30 m depth.

The overlying Transgressive System Tract (TST) and Highstand System Tract (HST)
deposits form a seaward-thinning sedimentary wedge [34], representing the stratigraphic
record of the last sea-level rise from −120 m to the present level, which occurred between
18 ka and 5 ka BP. Since around 6 ka BP, during the last highstand, the shallow-marine
area has evolved in response to coastal progradation [31,35,36], showing substantial strati-
graphic and morphological continuity with the coastal plain.

The continental shelf displays a gentle slope, reaching a maximum width of about
20 km off the Garigliano River and narrowing to roughly 10 km near Cuma, while the
shelf break occurs at depths of approximately −120 to −130 m [37,38]. In correspondence
with river mouths, within the −50 m isobath, bathymetric contours exhibit a pronounced
seaward curvature associated with present and recent deltaic complexes [38]. Additionally,
a set of nearshore sand bars has developed parallel to the coastline, in water depths of
approximately 2–4 m [39].

Offshore Mt. Massico, the Sinuessa Bank represents a morphologically elevated
area characterised by a subcropping volcanic substratum correlated with the Campanian
Grey Tuff [39,40]. The area is colonised by coralligenous bioconstructions and bioclastic
sediments. This morphologically prominent, locally terraced feature rises several metres
above the surrounding seabed and extends between 5 and 7 m and 15 m water depth,
parallel to the coastline sector between Baia Azzurra and Mondragone.

3. Material and Methods
During the CNR-ISMAR Carg0222 oceanographic cruise, 53 samples were collected

along the Campania and Lazio coasts within a bathymetric range of 0–30 m depth (Figure 1).
Sampling was performed by means of Van Veen grab with upper doors to facilitate the

collection of semi-disturbed samples to ensure a minimum of disturbance of the sediment
surface. The samples were photographed and preliminarily described on board before
sub-sampling. For the finer sediments, 0–1 cm surface layer was collected, whereas for
coarser sediments, 0–2 cm layer was sampled. Each sample was then sub-sampled by taking
approximately 100 g for sedimentological analyses, while a portion for micropalaeonto-
logical investigations was placed in a 100 mL container where the collected volume was
recorded and equal volume of ethanol-rose bengal solution (2 g × L−1) was added [41]. All
sub-samples were stored at 4 ◦C until laboratory processing, which included grain-size
analyses, examination of benthic microfauna, and composition of the sediments.
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Grain-size analysis was conducted at the Sedimentology Laboratory of ISMAR, Naples.
Samples were pre-treated with hydrogen peroxide, rinsed with water, and then sieved at
63 µm to separate coarse (>63 µm) and fine (<63 µm) fractions. The coarse fraction was
analysed by dry sieving with an ASTM sieve set (4000–63 µm), while the fine fraction
was characterised with a laser particle sizer (Helos/Quixel Sympatec, Clausthal-Zellerfeld
Germany). Grain-size parameters (mean size (Mz), sorting, skewness, kurtosis), expressed
in phi units, were calculated following [42], and sediment types were classified according
to Folk’s scheme [43], which relates textural variability to depositional environments.

The definition of facies was established using Side Scan Sonar acoustic backscatter,
calibrated by geological samples and by scuba divers’ inspections, ROV imaging, and
wire-mounted underwater camera.

As pointed out in [41], the determination of biocoenoses should require replicated sur-
veys, which were not included in the original geological mapping programme. Therefore,
the present study should be regarded as a single snapshot of the distribution of benthic
foraminifera in the analysed seafloor area as of February 2022.

The analysis of benthic foraminiferal assemblages was conducted on the >125-micron
size fraction. To define biocoenoses, the analysis was based on the count of all specimens
present in the whole sample, whereas for total assemblages, the analyses were performed in
representative aliquots containing at least 300 specimens. Only shells having all chambers
completely stained with bright red (except for the last chamber) were considered living at
the time of collection.

To illustrate the distribution of total assemblages and biocoenoses in the study samples,
we considered both the assemblage density, expressed as the number of specimens per
1 cm2 surface area (normalised to a thickness of 1 cm), and the relative abundance within
the assemblages. To evaluate the relationships between the distribution of Mimosina affinis
and parameters such as depth and mean size, we adopted Spearman’s ranks correlation
coefficient [44]. We also considered p-values for testing the hypothesis of no correlation
against the alternative hypothesis of a nonzero correlation [45]. Statistics were computed
with MATLAB Version: 24.2.0.2833386 (R2024b) [46].

All maps and graphics were produced with Ocean Data View [47]. Interpolation of
data was made by means of Data Interpolating Variational Analysis (DIVA) Gridding [48].

4. Results
4.1. Sedimentological Data

The coastal–marine system of the study area is characterised by the interaction of
terrigenous inputs, wave reworking, and biogenic accretion, which together produce a
range of depositional environments extending from the river mouth to the inner shelf. Data
acquired during the CNR-ISMAR Carg0222 oceanographic cruise enabled classification
of the seafloor sediments into five different facies and are described in Table 1 (for more
details, see Supplementary Material S2). The location of the samples with associated facies
and mean size (phi) distribution are shown in Figure 1.

At the river mouths, deposits are mainly composed of medium to coarse sand that
grade offshore into finer silty sand, reworked by wave base and locally form small coastal
bars (Mz: 3.2 phi) (Facies 1). Laterally, the system continues as a gently sloping seabed of
fine- to medium-grained, well-sorted sand with scarce silty matrix, dominated by lithoclasts
and subordinate bioclasts (Mz: 3.1–5.9 phi) (Facies 2). In the Sinuessa area, coralligenous
crusts form raised and terraced organogenic buildups with associated bioclastic sediments
(Mz: −1.5 to −1.4 phi) (Facies 3). This coralligenous reef system, covering an area of about
9 km2, rises 1–2 m above the seafloor and extends between 5 and 7 m and 15 m water depth,
running parallel to the coastline off the sector between Baia Azzurra and Mondragone [49].
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Around this structure, coarse to fine bioclastic sand and gravel are found (Mz: −1.4–0.9 phi)
as a result of local accumulation from the decay of benthic communities (Facies 4). Further
offshore, the system grades into fine silty sand and sandy silt (Mz: 3.8–5.9 phi), deposited
between the submerged beach and the storm wave base beyond 30 m depth (Facies 5). In
general, the facies distribution and the mean size parameter identified in the study area
show a strong correlation with water depth (Figure 1).

4.2. Benthic Foraminifera

Overall, the distribution of densities of benthic foraminiferal assemblages in the
studied dataset is asymmetrical and right skeeved (see Supplementary Material S1). The
abundance of foraminiferal biocoenoses is approximately 25 times lower than that of the
total assemblages. In general, the benthic microfauna exhibits higher densities (Table 2 and
Figure 2) in Facies 5, which corresponds to the inner shelf, characterised by fine-grained
sediments (Figure 1), reaching values of up to 2.259 foraminifera/cm2. In contrast, the
single sample recovered from the Facies 1 near the Volturno delta front shows the poorest
benthic foraminiferal assemblages.

 

Figure 2. Interpolated density of benthic foraminiferal assemblages expressed as number of speci-
mens/cm2. (a) Total assemblages; (b) biocoenoses. Note that the colour bars are scaled differently.

https://doi.org/10.3390/geosciences16010001
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Table 2. Assemblage density of benthic foraminiferal assemblages in the investigated area and in the
facies recognised. The depth range of the samples recovered from each facies is also reported. Q1 and
Q3 indicate first and third quartile, respectively.

Samples Max Q1 Median Q3

Overall studied area 65 9664 (237) 137 (6) 577 (22) 1796 (56)

Facies 1 (depth 8.3) 1 33

Facies 2 (depth range 6–14.6 m) 27 2871 (86) 77 (6) 464 (22) 1015 (41)

Facies 3 (depth range 9–12 m) 8 1680 (43) 34 (5) 81 (11) 190 (26)

Facies 4 (depth range 10.5–12) 3 140 (34) 55 (5) 92 (6) 128 (27)

Facies 5 (depth range 12–30) 26 9664 (221) 604 (12) 1883 (45) 2496 (97)

4.3. Distribution of Mimosina affinis in the Study Area

In the total assemblages, Mimosina affinis (Figure 3) was found in 21 of the 65 samples
analysed (Figure 4), with a maximum recorded value of 3.65% at station 429G31 (see
Supplementary Material S2). Median relative abundance and densities computed on
samples in which Mimosina affinis is present are 0.64 and 0.36, respectively (Table 3). In the
biocenosis, Mimosina affinis was detected in 14 of the 65 samples analysed, with a notable
8.22% abundance at station 429G52 and even higher relative abundances at some stations,
although these were characterised by a low total number of foraminifera specimens (2 out
of a total of 10 at station 429G01 and 2 out of a total of 22 at station 429G31). In samples in
which Mimosina affinis occurs in the biocoenosis, its abundance average was around 4.06%
(Table 3).

 

Figure 3. 1–5 Mimosina affinis Millett, 1900, sample 429G52,18 m depth; scale bar = 50 µm.

https://doi.org/10.3390/geosciences16010001
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Figure 4. Distribution of Mimosina affinis in the analysed samples (red: presence; magenta: not
detected). (a) Total assemblages; (b) biocoenoses.

Table 3. Table summarising the relative abundance (%) and density (N/cm2) of Mimosina affinis in
the overall studied area and in the identified facies. Numbers in parentheses refer to biocenosis.

Occurrence Rates % N/cm2

Overall area 21/65 (14/65) Median 0.64 (0.93) Median 0.36 (0.02)

Facies 1 0/1 (0/1) -.-- (-.--) -.-- (-.--)

Facies 2 7/27 (4/27) Median 0.33 (4.00)
Max 1.44 (5.13)

Median 0.26 (0.06)
Max 0.42 (0.07)

Facies 3 2/8 (2/8) Median 2.62 (9.09)
Max 3.65 (9.09)

Mean 0.71 (0.12)
Max 1.12 (0.12)

Facies 4 0/3 (0/3) -.-- (-.--) -.-- (-.--)

Facies 5 11/26 (8/26) Median 0.62 (3.50)
Max 3.61 (8.22)

Median 0.59 (0.12)
Max 2.41 (0.25)

4.4. Distribution of Mimosina affinis in Relation to Facies, Grain Size Parameters and Bathymetry

Figures 5 and 6 illustrate the relationship between the abundance of Mimosina affinis,
expressed both as density and percentage, in the total assemblages and biocoenoses, with
respect to depth and sea bottom grain size. Scatter plots do not highlight a clear relationship
between relative abundance and bathymetry, as percentages never exceed 4%. However,
the proportion of samples in which the species was not detected appears to be higher in
shallower environments. Moreover, Mimosina affinis is absent from samples collected at
depths shallower than nine metres. Spearman’s rank correlation values computed between
density and percentages with respect to depths are 0.31 and 0.35, respectively. p-values of
the associated test are 0.0113 and 0.0047, respectively. These results do not appear to be
conclusive, i.e., for an alpha level of 0.01, the first result would not be statistically significant,
whereas the second would be.

As regards the relationship of Mimosina affinis with sea bottom grain size, a general
tendency to be more abundant in sediment characterised by higher phi values of the mean
size (Figures 5 and 6) can be observed. Spearman’s rank correlation values computed
between density and percentages with respect to phi values are 0.48 and 0.47, respectively.
p-values of the associated test are 6.0159 × 10 −5 and 8.8384 × 10−5, respectively, indicating
a statistically significant correlation, even if a restrictive confidence interval is adopted.

In terms of distribution within the defined facies (Table 3), Mimosina affinis, although
showing a somewhat patchy pattern, appears to be more abundant in Facies 5, which is

https://doi.org/10.3390/geosciences16010001
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characterised by mostly coarse to very coarse silt. This facies generally hosts richer benthic
associations dominated by the Ammonia tepida morphogroup, Ammonia beccarii, Cribroel-
phidium poeyanum, Rectuvigerina phlegeri, Bulimina elongata, Elphidium decipiens, Eggerelloides
scabrum, Nonionoides turgidus, Haynesina depressula, Elphidium punctatum, Quinqueloculina
seminulum, and Triloculina schreiberiana (Supplementary Material S3).

 

Figure 5. (a–d): Scatter plots of Mimosina affinis densities and relative abundance in total assemblages
vs. depth and mean size. Samples are coloured according to the facies to which they belong.

Mimosina affinis occurs in 11 of the 26 samples analysed from Facies 5 (Table 3), with
a mean abundance of 0.28 individuals/cm2 and a maximum of 2.4 individuals/cm2 in
sample 429G41 collected at a depth of 20 m (Supplementary Material S4).

In terms of percentage abundance, the maximum value of around 3.65% is reached
in both Facies 3 (sampled at a 10 m depth) and Facies 5 (sampled at a 30 m depth). The
species also shows slightly higher average relative abundance (0.65%) in Facies 3, associated
with lithoid organogenic buildups, where foraminiferal assemblages are mainly composed
of Ammonia beccarii, Rotalinoides gaimardi, and Elphidium crispum. Mimosina affinis is also
present in 7 of the 27 samples taken in Facies 2 (submerged beach), but as already noted,
only at depths greater than 9 m. It is absent from Facies 4 and from the sample taken in
Facies 1, which is moreover characterised by very poor foraminiferal assemblages.

Regarding the distribution of Mimosina affinis in the biocoenoses, relatively higher
densities and relative abundance in the assemblages are recorded in Facies 3 and 6. The

https://doi.org/10.3390/geosciences16010001
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maximum value, out of a total of 77 specimens (8.21%) was found in a sample from Facies
5 (station 429G52; see Supplementary Material S4) at a depth of 18 m. In sample 429G31
from Facies 3, collected at a 10 m depth, 2 specimens of Mimosina affinis were found out of a
total of 22 foraminifera.

 

Figure 6. Comparison of depth and mean size with Mimosina affinis distribution in the studied
area. (a) Depth (m); (b) mean size (phi); (c) density (total assemblages); (d) relative abundance
(total assemblages).

5. Discussion and Conclusions
The quantitative study of benthic foraminiferal assemblages, integrated with sedi-

mentological parameters and conducted along the northern coast of the Gulf of Gaeta,
documents the first occurrence of the benthic foraminifer Mimosina affinis in the Tyrrhe-
nian Sea, western Mediterranean. Mediterranean records of this species were previously
reported from Vlore Bay, Albania, and the Aegean Sea [27,29]. Until the present study, this
species had not been identified in research conducted in the central Tyrrhenian Sea, as
reported in previous articles [32,50,51].

Mimosina affinis is regarded as an alien species in the Mediterranean Sea, originally
described for the first time by [25] from the Malay Archipelago. This species is thought to
originate from the Indo-Pacific region and has also been reported from New Caledonia, and
the Gulf of Aqaba [52,53]. However, to date, very limited information is available regarding
its habitat preferences. In the study area, its spatial distribution appears to be related to
water depth and sediment grain size, showing a preference to silty fine sands sediments
in the depth range of 9–30 m. This pattern closely resembles that observed in the eastern
Mediterranean, in Vlore Bay (Albanian coast), where the species occurs in fine clayey sand
at depths between 10 and 21 m, with a relative abundance ranging from 0.4 to 3.3% [27].
Mimosina affinis has also been recorded from soft-substrata assemblages in Thermaikos

https://doi.org/10.3390/geosciences16010001
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Gulf, a semi-enclosed embayment of the NW basin of the Aegean, with shallow bathymetry
(<40 m depth) [29].

The northern Albanian coast is characterised by extensive lowlands with high river
runoff, where shallow-water bottom communities are subjected to substantial terrigenous
input, resulting in increased turbidity and nutrient enrichment of the water column. Simi-
larly, in the Gulf of Gaeta, the distribution of Mimosina affinis appears confined to the coastal
area near the Garigliano River mouth, likely reflecting eutrophic conditions associated with
nutrient inputs linked to the river discharge during the winter months [54].

Regarding the introduction of Mimosina affinis in the Mediterranean [26], several
potential pathways are considered, including transport via the Suez Canal Corridor, ship
ballast water, and attachment to floating substrates. In [27], this species shows a very
restricted distribution, mainly associated with samples collected close to major ports,
probably suggesting that its presence may be linked to transportation via ballast water
possibly, followed by dispersal through local currents.

The introduction of non-indigenous species is primarily a human-induced phe-
nomenon resulting from (1) the opening and enlargement of natural barriers, (2) the
intensification of international trade and maritime traffic, (3) the accelerated warming
caused by greenhouse gas emissions, and (4) the degradation and pollution of coastal
environments. The presence of another non-native benthic foraminifera, Virgulinella frag-
ilis Grindell & Collen, 1976, was detected by [55] along the northwestern Adriatic coast,
probably spread in the area by human activities, such as marine shipping. Alien species
may decrease or increase attributes of ecosystems (e.g., total biomass or species diversity),
thus causing negative and positive environmental impacts. Impacts include the decline
or extinction of native species, damage to food webs, and changes to ecosystem processes.
For example, invasive foraminifera can change the physical and chemical makeup of ma-
rine sediments, altering the habitat for other organisms that live in or depend on that
sediment [56].

In the future, an integrated sampling of both recent and fossil foraminiferal assem-
blages would be valuable to determine when Mimosina affinis first appeared in the Gulf
of Gaeta. For this purpose, further survey campaigns will be planned to systematically
trace and document the presence of this alien species, particularly within the context of
the European Marine Strategy Framework Directive (MSFD). Moreover, to confirm the
alien status of Mimosina affinis in the Mediterranean Sea, molecular studies could be con-
ducted to establish whether the specimens observed in the study are genetically similar to
populations in their native range.
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of marine areas included in Sheets n. 429 “Mondragone” (Regione Campania: CUP B56J20000870002)
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