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Abstract

Non-indigenous species represent a significant threat to marine biodiversity, and accu-
rate taxonomic identification is critical for effective management. This study revisits the
long-standing record of the Australian sea anemone Oulactis muscosa in Argentina, which
has been cited in numerous studies for nearly 50 years. We conducted a comprehensive
taxonomic revision of specimens from Mar del Plata, Argentina, using both morphological
and molecular analyses. Our findings reveal a persistent taxonomic error: the specimens be-
long to a different species. Detailed morphological comparisons and genetic sequencing of
mitochondrial and nuclear markers re-identified the specimens as Anthopleura correae. This
species is native to Brazil and is distributed from Ceara to Santa Catarina. This represents
the first record of an Anthopleura species in Argentina, extending its known distribution.
Genetic analyses confirmed the re-identification, showing no significant divergence be-
tween the Argentine and Brazilian specimens, while revealing notable differences from
O. muscosa. We highlight the importance of rigorous taxonomic approaches integrating
both morphological and molecular data to prevent misidentifications, which is particularly
crucial when identifying potential invasive species. This study clarifies the taxonomic
status of a regionally distributed species and contributes to the accurate inventory of sea
anemones in Argentina.

Keywords: Cnidaria; Anthozoa; Actiniaria; Actiniidae; benthic intertidal fauna; marine
exotic invertebrates

1. Introduction

Non-indigenous invasive species are widely recognized as one of the primary threats
to biodiversity in marine environments due to their significant impacts on local populations
and their ability to drastically alter food webs, natural resources, and ecosystems [1].
Accurate taxonomic identification of these species is crucial, as misidentifications can lead
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to unpredictable consequences for biological communities and management efforts [2]. In
this context, we present the case of the sea anemone Oulactis muscosa (Drayton in Dana,
1846) [3], a species first described and native to Wollongong, New South Wales, Australia [4],
whose record in Argentina has been reassessed in light of recent evidence.

In 1977, Dr. Mauricio Zamponi, a pioneer in the taxonomic, biological, and ecological
study of cnidarians in Latin America, published a foundational study on the sea anemone
fauna of Argentina, with special emphasis on the species inhabiting the coasts of Mar
del Plata [5]. In this study, Zamponi described the new species Aulactinia marplatensis
(Zamponi, 1977) and documented five new records of sea anemones from the country,
including Oulactis muscosa [5]. He based his identification of O. muscosa on comparisons
with previous studies by Carlgren [6], Parry [7], and Cutress [8], at a time when taxonomic
information on many species was limited and resources such as photographs of live
specimens were scarce or nonexistent. Following Zamponi’s work, O. muscosa became the
subject of several studies in Argentina, including research on its reproductive strategies [9],
population and trophic structure [10], and variability in cnidocyst types [11,12]. Prior to
the present study, no research had questioned the species’ taxonomic identity or compared
it to specimens from Australia. Even Orensanz et al. [13] included O. muscosa in the first
inventory of marine exotic species introduced to Argentina, alongside other sea anemone
species such as Bunodactis reynaudi (Milne-Edwards, 1857) [14] and Boloceroides mcmurrichi
(Kwietniewski, 1898) [15], both previously reported by Zamponi [5].

More recent studies by Fautin et al. [16] and Mitchel [17], who provided detailed im-
ages of Oulactis muscosa from its documented distribution range—extending from Spencer
Gulf in southern Australia to southern Queensland, including the coasts of Tasmania— and
from New Zealand, revealed significant differences between the Australian specimens and
those recorded in Argentina. These differences are mainly evident in that the Argentine
specimens lack the frond-like projections on the marginal part of the column, which are
characteristic of Oulactis [18]. This prompted us to carry out an exhaustive taxonomic
revision of the Argentine specimens previously identified as O. muscosa, based on morpho-
logical characteristics (external and internal anatomy, cnidocyst types) and genetic analyses
of mitochondrial (i.e., 125, 165, COX3) and nuclear markers (i.e., 185, 285). We used recently
published sequences of O. muscosa from New Zealand [19], as well as new sequences of
Oulactis coliumensis (Riemann-Ziirneck & Gallardo, 1990) [20] from Chile, as references for
the genus Oulactis.

Our results reveal that the sea anemone specimens collected in Mar del Plata, pre-
viously identified as O. muscosa, actually belong to a species of the genus Anthopleura
Duchassaing de Fonbressin & Michelotti, 1860 [21]. In fact, they belong to a species native
to Brazil previously known as Anthopleura cascaia (nomen nudum), which was recently
renamed as Anthopleura correae Duran-Fuentes, Gonzélez-Munoz, Vassallo-Avalos, Delgado,
Daly & Stampar, 2025 [22], with a known previous distribution extending from Cear4 to
Santa Catarina [22]. This finding represents the first record of an Anthopleura species in
Argentina, thereby extending its distribution from Brazil to Mar del Plata. Additionally,
we correct a taxonomic identification error that has persisted for nearly half a century.
We provide a morphological and genetic diagnosis of the A. correae specimens found in
Mar del Plata. Moreover, we emphasize the importance of conducting rigorous taxonomic
analyses that integrate both morphological and molecular approaches. This combined
strategy enables precise species identification, the establishment of new records, and the
reliable documentation of distribution range extensions. Such analyses are particularly
critical in the case of introduced exotic species, as their potential ecological impact heavily
depends on accurate identification. Finally, we discuss the taxonomic status of other sea
anemone species that have been reported as exotic invasive species in Argentina.
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2. Materials and Methods
2.1. Sample Collection and Preservation

In November 2020, 30 sea anemone specimens of the putative species Oulactis muscosa
were collected at Punta Cantera (38°04’ S-57°32' W), Playa Waikiki, on the coast of Mar del
Plata, Argentina (Figure 1). The specimens were collected from the intertidal zone with
the help of a hammer and chisel, and were later transferred to the laboratory, where they
were placed in aquariums to document their color patterns while alive. The specimens
were then anesthetized in a 5% MgCl, solution in seawater. Tissue samples were taken
from the pedal disc of each collected specimen and placed in 96% ethanol for subsequent
DNA extraction. Specimens were later fixed in a 10% formalin solution in seawater for two
months and then transferred to a 70% alcohol solution for preservation.
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Figure 1. Map showing the sampling locality on the coast of Mar del Plata, Argentina, where the
specimens of Anthopleura correae were collected.

2.2. Morphological Analyses

Specimens were examined under a stereomicroscope (mod. Leica EZ4-W (Leica
Microsystems, Heerbrugg, Switzerland)). Measurements were taken of the pedal disc
diameter, the length and width of the column, the diameter of the oral disc, and the length
of the longest tentacles in all fixed specimens. For the analysis of internal structure, all
specimens were dissected. Selected fragments from four specimens were embedded in
paraffin to prepare transverse and longitudinal histological sections, 5-8 um thick, which
were stained with hematoxylin-eosin. The histological preparations were examined under
a light microscope (Leica DM-500). For the cnidom analysis, small tissue samples (2 mm?)
were taken from the column, tentacles, marginal projections with acrorhagi, mesenteric
filaments, and actinopharynx of five specimens. Samples were placed on separate slides,
squashed with a coverslip using the squash method, and observed under a light microscope.
For each preparation, photographs were taken, and at least 20 capsules of each cnidocyst
type found in each tissue were measured haphazardly. The length and width of each
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capsule were measured using Leica Application Suite software v3.4. The nomenclature
of Ostman [23] was used for the identification of cnidocysts types, and the classification
of Rodriguez et al. [24] was followed. The specimens were deposited in the Collection of
Anthozoans of the Southern Atlantic (CAAS) [25], at the Cnidarian Biology Laboratory
(IMyC, National University of Mar del Plata-CONICET) under the reference code IIMyC-
CNI:000074.

2.3. DNA Extraction and Amplification of Genetic Markers

Total genomic DNA was isolated from two specimens of the putative O. muscosa
collected in Mar del Plata (coded as yellow-ARG and pink-ARG) and from three specimens
of O. coliumensis, using a QIAamp® DNA Tissue Kit (QIAGEN, Hilden, Germany). Mito-
chondrial markers 125 rRNA (=824 bp), 165 rRNA (/428 bp), and cytochrome c oxidase
subunit III (COX3; ~636 bp), as well as the nuclear markers 185 rRNA (/2016 bp) and 28S
rRNA (3608 bp), were amplified and sequenced following the primers and PCR profiles
outlined by Brugler et al. [26]. All DNA extraction, amplification, purification, and Sanger
sequencing (both forward and reverse) were performed by Macrogen (Seoul, South Korea).

2.4. Phylogenetic Analyses

The forward and reverse sequences of the five genetic markers were assembled
and edited using Geneious Prime version 2023.0.4 [27]. These sequences were then
compared against the GenBank nucleotide database [28] using the BLAST algorithm
(https:/ /blast.ncbinlm.nih.gov/, accessed on 19 March 2025) [29] to confirm the successful
amplification of the target markers. The new DNA sequences were combined and aligned
with the dataset presented by Duran-Fuentes et al. [22], as that study includes representa-
tives of most genera with acrorhagi, as well as various other groups within superfamily
Actinioidea that exhibit verrucae on their columns. In addition, sequences from A. correae,
obtained from specimens collected in Ubatuba, Brazil, and of O. coliumensis, collected in
Tocopilla (22°03'54" S-70°11'48"” W), Chile, as well as sequences of Oulactis muscosa from
New Zealand, were included. These sequences were presented in the study by Larson
& Daly [19] and are available in GenBank [28]. The new sequences of Anthopleura correae
and Oulactis coliumensis from 125, 165, COX3, 185 and 28S were deposited in GenBank [28]
(Supplementary Material S1).

Sequences for each marker were aligned separately using MAFFT v7.53 with the L-INS-
Ialgorithm and the “--maxiterate 1000” option [30]. The concatenated dataset was generated
using SequenceMatrix v1.8 [31]. Maximum likelihood (ML) reconstruction was performed
with IQ-Tree2 v2.3.6 [32], employing a concatenation approach with a linked proportional
partition model. The best-fit evolutionary model for each partition was selected using
ModelFinder [33] within IQ-Tree2. Branch support was assessed using 1000 replicates of
the SH-like approximate likelihood radio test (SH-aLRT) [34], 1000 replicates of ultrafast
bootstrap (UFBoot2) [35], as well as parametric aLRT tests [36] and approximate Bayesian
tests [37]. Partitioning schemes and evolutionary models were selected based on the
Bayesian Information Criterion (BIC) as implemented in ModelFinder within IQ-Tree2. The
resulting trees were visualized and edited using TreeGraph v2 [38].

We compared genetic divergence between the two sequences of the putative O. muscosa
from Mar del Plata and the sequences of A. correae and other Oulactis species for each of
the five markers separately. Pairwise genetic distances were estimated using the Kimura
two-parameter (K2P) model [39] in MEGAT11 [40]. The analysis included 1000 bootstrap
replicates and considered both transitions and transversions. A gamma distribution was
used to model rate variation among sites, with a shape parameter of 1. The final dataset
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comprised 952 base pairs for 125, 554 for 16S, 727 for COX3, 2577 for 185, and 4314 for 28S,
totaling 9128 base pairs.

3. Results
3.1. Morphological Analyses

All examined specimens of the putative Oulactis muscosa from Mar del Plata exhib-
ited 96 tentacles, longitudinal endocoelic rows of adhesive verrucae on the column, and
acrorhagi on the margin—features also documented in specimens of O. muscosa from
Australia and New Zealand [16,17]. However, the marginal region of the column in the
examined specimens lacks the frond-like papillae located on both endocoelic and exocoelic
lobes, which are characteristic of the genus Oulactis [18]. Instead, they present simple
endocoelic marginal projections (not situated on lobes), which generally bear acrorhagi on
their oral surface. These features are associated with the genus Anthopleura [41]. Among the
species of Anthopleura reported from the region, the examined specimens display taxonomic
characteristics consistent with those of Anthopleura correae, both in external and internal
morphology, as well as in cnidae.

3.2. Taxonomic Treatment

Order ACTINIARIA Hertwig, 1882 [42]

Suborder ENTHEMONAE Rodriguez and Daly, 2014 [24]

Superfamily ACTINIOIDEA Rafinesque, 1815 [43]

Family ACTINIIDAE Rafinesque, 1815 [43]

Anthopleura correae Durdn-Fuentes et al., 2025 [22] (Figures 2 and 3)

Material examined. Thirty specimens collected at Waikiki beach, Mar del Plata.

Short description. Oral disc flat, broad, smooth (Figure 2A-F K). Tentacles arranged
hexamerously in five cycles (96 total); simple, smooth, conical, inner cycles slightly longer
than outer ones (Figure 2A-I). Column cylindrical or cup-shaped, often wider distally
(8-49 mm wide, 1040 mm height) (Figure 2G-I). Column with 48 longitudinal endocoelic
rows of adhesive verrucae, extending from distal end to limbus (Figure 2G-I). Each row
of verrucae ends distally in a small, simple, conical marginal projection; in most cases,
each marginal projection bears a whitish acrorhagus on its oral face (Figure 2J), directed
inward into fosse, sometimes absent. Pedal disc well developed, 10-50 mm in diameter
in preserved specimens, strongly adherent. Mesenteries arranged hexamerously in four
cycles (48 pairs). Same number of mesenteries in both distal and proximal regions. First
three cycles of mesenteries perfect at the actinopharynx level; fourth cycle imperfect and
poorly developed, lacking retractor muscles and mesenterial filaments. Two pairs of
directive mesenteries, each associated with a well-developed siphonoglyph (Figure 3A).
Gametogenic tissue present in nearly all mesenterial pairs of first three cycles, including
directives; gonochoric (Figure 3B,C). Retractor muscles restricted and strong (Figure 3A-C);
parietobasilar muscles well-developed (Figure 3C), with a free mesogleal lamella. Basilar
muscles well developed (Figure 3D). Marginal sphincter muscle endodermal, strong and
well-developed, circumscribed, palmate (Figure 3E). Longitudinal muscles of tentacles
ectodermal (Figure 3F). Azooxanthellate.

Cnidom (Figure 3G-T). Tentacles: basitrichs (7.5-27.1 um X 1.8-3.6 um), spirocysts
(19.7-28.7 um x 2.9-4.5 um). Acrorhagi: basitrichs (13.2-23.3 um x 1.8-3.0 um), holotrichs
1(33.6-72.6 pym x 3.0-4.4 um), holotrichs II (52.3-73.5 pm x 5.1-8.5 um), spirocysts (31.9
pm x 4.1 pm). Column: basitrichs (8.8-23.56 pm x 1.8-3.5 pm). Actinopharynx: basitrichs
I(15.9-20.6 um x 2.4-2.7 um), basitrichs II (21.5-30.2 pm x 3.5-4.0 um), p-mastigophores
A (14.6-21.2 pm x 4.0-5.8 um). Mesenterial filaments: basitrichs (6.3-24.1 um x 1.9-2.7
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um), b-mastigophores (30.6-50.5 um x 4.3-7.3 um), p-mastigophores B1 (17.6-22.0 pm X
4.1-6.2 um), p-mastigophores A (17.2-24.4 ym X 2.9-4.4 um).

Figure 2. External morphology of Anthopleura correae. (A-F) Distal views showing different color
patterns of the oral disc. (G-I) Lateral views of specimens showing different color patterns of the
column; note the mollusk shell fragments attached to the verrucae. (J) Distal view of the column
showing marginal projections and acrorhagi (whitish spheroids). (K) In situ image of A. correae.

Scale bar = 10 mm.
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Figure 3. Internal morphology and cnidome of Anthopleura correae. (A) Transverse section of the
upper column showing a siphonoglyph and a pair of directive mesenteries. (B) Transverse section
of the upper column showing oocytes in a mesentery. (C) Transverse section of the upper column
showing spermaries in a mesentery. (D) Longitudinal section of the proximal end showing basilar
muscles. (E) Longitudinal section of the column margin showing the marginal sphincter muscle.
(F) Transverse section of a tentacle showing ectodermic musculature. Abbreviatures—b: basilar
muscles, d: directive mesenteries, e: epidermis, em: ectodermic muscles, g: gastrodermis, ms:
marginal sphincter, o: oocytes, p: parietobasilar muscles, r: retractor muscles, s: siphonoglyph, sp:
spermaries. Cnidome: Tentacles—(G) basitrich, (H) spirocyst. Acrorhagi—(I) basitrich, (J) holotrich I,
(K) holotrich II, (L) spirocyst. Column—(M) basitrich. Actinopharynx—(N) basitrich, (O) basitrich,
(P) p-mastigophore A. Filaments—(Q) basitrich, (R) b-mastigophore, (S) p-mastigophore B1, (T) p-
mastigophore A. Scale bars (A-F) = 200 um; (G-T) = 20 pm.
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Coloration patterns. Anthopleura correae exhibits a high degree of color polymorphism
which is characteristic of this species throughout its native range [22]. Oral disc may be
“unicolor” or “bicolor”, resembling the face of a clock. When bicolor, it may display a
light pink area and a dark burgundy area (Figure 2A K), or a light yellow area and a dark
brown area (Figure 2B). When unicolor, it may be dark green (Figure 2C) or dark burgundy
(Figure 2E), with or without a whitish radial line (Figure 2A-F). In some cases, the mouth
and its perimeter are pale yellow (Figure 2F) or orange. In others, radial lines alternate
between light and dark green, or between pale grayish burgundy and dark burgundy
(Figure 2D), marking the mesenterial insertions. Tentacles are light gray or pale beige,
sometimes with a pink cast (Figure 2A-I). Occasionally, small whitish spots are present at
their bases, and in other cases, tiny white dots are scattered along the oral surface. Column
is dark burgundy, dark brown, or dark orange distally and at the margin, becoming lighter
towards the middle and proximal regions, where it appears light olive green, grayish
green, pale brown, or light reddish (Figure 2G-I). Verrucae are generally the same color as
the column (Figure 2H), though sometimes slightly lighter or whitish. Acrorhagi whitish
(Figure 2]). Pedal disc of the same color as the proximal portion of the column, occasionally
slightly lighter.

Distribution and Natural History. Anthopleura correae is distributed primarily along
the Brazilian coast, from Ceard to Santa Catarina [22]. This is the first record of the species
in Argentina, on the coast of Mar del Plata. This species inhabits intertidal zones and
adheres to hard, rocky substrates (Figure 2K). Like other Anthopleura species, A. correae
attaches small pieces of shell, rock, and sand to the verrucae on its column, which help
delay desiccation when the animal is exposed during low tides.

3.3. Molecular Analyses
3.3.1. Comparison of Genetic Markers

The pairwise genetic divergence analysis shows no differences between the three
mitochondrial marker sequences of A. correae from Brazil and those from A. correae from
Argentina, which supports the taxonomic identification based on morphological characters.
The same result was found for the nuclear marker 18S, with no differences observed
between the sequences. However, the 285 marker differs by 0.11% in one of the A. correae
samples from Argentina (i.e., pink-ARG) compared to the sequences of A. correae from
Brazil, while no differences were found for the other sample (Table 1). On the other hand,
the comparison of sequences between A. correae from Argentina and the available sequences
of O. muscosa shows a genetic divergence ranging from 0.13% to 2.7% for mitochondrial
markers, and from 0.11% to 0.23% for nuclear markers. In the case of the comparison
between O. coliumensis and A. correae from Argentina, genetic divergence ranges from 0.38%
to 2.02% for mitochondrial markers (except for COX3, which showed no differences with A.
correae from Argentina) and from 5.4% to 5.5% for nuclear markers (Table 1).

Table 1. Estimated genetic divergence (K2P, expressed as percentages) between Anthopleura correae
from Argentina and A. correae from Brazil, Oulactis muscosa, and Oulactis coliumensis, based on
comparisons of sequences from three mitochondrial markers and two nuclear markers.

Anthopleura correae (Argentina)

12S 16S COX3 18S 28S
A. correae (Brazil) 0 0 0 0 0-0.11
Oulactis muscosa 0.12 0.24 2.70 0.23 0.11

Oulactis coliumensis 0.37 0 2.02 0.59 5.39-5.51
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3.3.2. Phylogenetics Analyses

Phylogenetic reconstruction based on maximum likelihood analysis of molecular data
confirmed that A. correae from Argentina and Brazil are a monophyletic clade, providing
strong evidence that they are conspecific. However, O. muscosa appears as the sister group
to this clade, with strong support, while O. coliumensis forms a separate, more distantly
related group, although it is also included within the Actiniidae, along with species of
the genera Anthopleura, Bunodosoma, and Actinia, among others (Figure 4; Supplementary
Material S2). The broader phylogenetic relationships among other Actiniaria taxa were
found to be consistent with the results published by Durdn-Fuentes et al. [22].
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Figure 4. Phylogenetic reconstruction based on maximum likelihood analysis of Anthopleura correae
within the order Actiniaria using a concatenated dataset of conventional markers (12S, 16S, 18S,
28S, COX3).
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4. Discussion

According to the most current definitions of Anthopleura and Oulactis, both genera
include species that possess adhesive verrucae on the column and marginal projections
with acrorhagi [6,18,41,44]. These genera mainly differ in that the marginal projections in
Anthopleura are simple and endocoelic, whereas in Oulactis they are papillary, frond-like,
and located on both endocoelic and exocoelic lobes, forming a frondose collar referred to
by some authors as a “marginal ruff” [18]. This characteristic was likely overlooked or
misinterpreted by Zamponi [5] when he identified the species as O. muscosa. Zamponi [5]
primarily relied on the works of Parry [7] and Cutress [8] for the identification of this
species. Parry [7] noted that species of Oulactis have a smooth column in the lower portion,
but the distal portion bears longitudinal rows of verrucae which, just below the margin, are
small and densely arranged on small lobes of the column, forming frond-like structures.
Cutress [8] made no mention of the morphology of the column structures, and neither of
these two studies included schematic drawings or photographs of the species. It is likely
that differences in interpretation or the uneven depth in the description of these structures
and other characters may have led to errors in the taxonomic identification of the species
based on morphological traits.

In the present study, we were able to correct these taxonomic errors by identifying the
species as Anthopleura correae based on morphological characters, and we further confirmed
this identification with molecular data. Nevertheless, it is noteworthy that the phylogenetic
tree based on molecular data recovers Oulactis muscosa as the species most closely related
to A. correae, rather than grouping it with another species of Anthopleura. In fact, O. muscosa
is also not recovered as closely related to O. coliumensis. These associations are difficult
to explain with the data currently available. However, upon examining the sequences
of O. muscosa, we observed several ambiguous sites across the sequences of each of the
markers used in the comparisons (i.e., 18 sites in 952 bp for 12S, 3 sites in 554 bp for 16S,
9 sites in 727 bp for COX3, and 12 sites in 2577 bp for 18S). Another plausible explanation
is that the O. muscosa specimen from New Zealand, from which the sequences used in our
phylogeny were obtained, may have been misidentified. In any case, additional studies,
including sequences from a broader set of O. muscosa specimens, are required to more
accurately determine the phylogenetic position of this species and clarify its relationship
with other species of Oulactis and Anthopleura.

Our results also indicate that the sea anemone we studied is not an exotic invasive sea
anemone species from Australia, but rather a native species with a regional distribution
spanning the coasts of Brazil and Argentina. Nonetheless, it is not uncommon to find
invertebrate species from Australia or New Zealand along the coast of Mar del Plata. For
example, a study by Farias et al. [45] used morphological and genetic analyses to confirm
the presence of the sea slug Pleurobranchaea maculata (Quoy & Gaimard, 1832) [46], a species
native to New Zealand, in Mar del Plata and other parts of the Argentine coast. With
respect to exotic sea anemone species reported in Argentina, Orensanz et al. [13] initially
reported three species: O. muscosa, Boloceroides mcmurrichi, and Aulactinia reynaudi, all
of which had also been documented by Zamponi [5]. Subsequently, Excoffon et al. [47]
reported for the first time in Argentina the presence of Haliplanella lineata (Verrill, 1869) [48]
(= Diadumene lineata), found on the coasts of Las Grutas, in the Gulf of San Matias, Rio
Negro Province. Diadumene lineata is the most widely distributed sea anemone species
globally, with records from both the Northern and Southern hemispheres [49]. This species
was later also reported in Bahia Blanca [50,51] and more recently in Mar Chiquita [52], both
in Buenos Aires Province. Among these four species, Acufia et al. [53] demonstrated, based
on morphological and molecular data, that the specimens identified by Zamponi [5] as
A. reynaudi actually belonged to the species Aulactinia marplatensis (Zamponi, 1977) [5], a
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species native to Argentina. Regarding the report of B. mcmurrichi from the Santa Elena
coast near Mar del Plata, we have been unable to verify its validity, as we could not locate
the reference material from Zamponi [5], nor have we found additional specimens or been
able to conduct new collections in the area where it was originally recorded. Furthermore,
there are inconsistencies between Zamponi's [5] report and other descriptions of the species
(e.g., Fautin et al. [16]). Therefore, we consider its presence and record in Argentina to be
doubtful. Since the present study demonstrates that O. muscosa is not present in Argentina,
of the four previously considered non-native species we can only confirm the presence of
D. lineata, which is consistent with the updated list of invasive exotic anemones compiled
by Schwindt et al. [54].

Additionally, we must include Metridium senile (Linnaeus, 1761) [55] in this list.
This species is considered one of the most widely distributed invasive anemones
worldwide [49,56], and its presence in Argentina has been known for approximately
50 years [57], although it has only recently begun to be recognized as an exotic invasive
species [58,59]. Finally, at least four other sea anemone species reported in Argentina are
not native to the country: Phlyctenanthus australis Carlgren, 1950 [60], reported by Zam-
poni [5] in Mar del Plata but native to Australia; Galatheanthemum profundale Carlgren,
1956 [61], and Limnactinia nuda Carlgren, 1927 [62], reported by Dunn [63] and Excoffon &
Acufa [64], respectively, for the Argentine sub-Antarctic region but native to New Zealand;
and Urticinopsis crassa Carlgren, 1938 [65], reported from the Argentine Sea by Excoffon &
Acufia [64] and Zamponi et al. [66] but native to South Africa. For these latter four species,
it would be important to confirm their taxonomic identification and actual presence in
Argentina before including them in the invasive exotic species lists.

The previously known distribution range of Anthopleura correae, from Ceard in north-
eastern Brazil to Santa Catarina, is herein extended southward to the rocky intertidal shores
of Mar del Plata, Argentina. This range expansion may be facilitated by the Brazil Current,
which transports warm tropical waters southward along the continental shelf and can ex-
tend its influence beyond 38° S, encompassing the latitude of Mar del Plata [67]. Moreover,
this species has been suggested to possess an oviparous, planktonic, and planktotrophic
larval development [9], which would enhance larval survival time and potential for long-
distance dispersal. Future efforts should also prioritize assessing the presence, distribution,
and potential ecological impact of exotic species of sea anemones, particularly in vulnerable
coastal ecosystems.

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/d17100736/s1, Supplementary Material S1: List of species and
corresponding genetic sequence codes used in the phylogenetic analyses; Supplementary Material 52:
Complete phylogenetic reconstruction based on maximum likelihood analysis of Anthopleura correae
within the order Actiniaria using a concatenated dataset of conventional markers (12S, 16S, 18S,
28S, COX3).
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