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SHORT COMMUNICATION

First record of the alien sponge Paraleucilla magna
(Family Amphoriscidae) on the Moroccan Mediterranean
coast
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Abstract: The alien calcareous sponge Paraleucilla magna Klautau, Monteiro & Borojevic, 2004 was detected for the first
time in Morocco, which represents an important contribution to the understanding of alien species in the region. The spe-
cies was recorded at aquaculture facilities in Amsa and M'diq during February and March 2024. Specimens were found at
depths ranging from 1 to 4 meters, cohabiting with the Mytilus galloprovincialis on artificial hard substrates. Numerous
individuals ranging in size from 1cm to 4 cm were observed. The introduction of P. magna into Moroccan waters is likely due
to biofouling on aquaculture facilities and vessels, which is consistent with its spread in other Mediterranean areas. This
finding enhances our knowledge of its biogeographical distribution and ecological impact in the Mediterranean and under-
scores the importance of monitoring its proliferation and potential effects on local ecosystems.
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Sazetak: PRVI NALAZ STRANE VRSTE SPUZVE PARALEUCILLA MAGNA (PORODICA AMPHORISCIDAE) NA PODRUCJU
MAROKANSKE OBALE SREDOZEMNOG MORA. Strana spuzva vapnenjaca Paraleucilla magna Klautau, Monteiro & Boro-
jevic, 2004 prvi je put otkrivena u Maroku, $to predstavlja vazan doprinos razumijevanju stranih vrsta u ovoj regiji. Vrsta je
zabiljezena u objektima za akvakulturu u Amsi i M'diqu tijekom veljace i ozujka 2024. Jedinke su pronadene na dubinama od
jednog do Cetiri metra, zajedno s vrstom Mytilus galloprovincialis, na umjetnim tvrdim podlogama. Uocene su brojne jedinke
veli¢ine od jednog do Cetiri centimetra. U marokanske vode P. magna vjerojatno je unesena putem obrastaja na akvakul-
turnim objektima i brodovima, $to je u skladu s njezinim Sirenjem u drugim sredozemnim podrucjima. Ovaj nalaz proSiruje
znanje o biogeografskoj distribuciji i ekoloSkom utjecaju ove vrste u Sredozemnom moru te naglasava vaznost pracenja
njezinog Sirenja i potencijalnih u¢inaka na lokalne ekosustave.

Kljucne rijeci: nezavicajna vrsta; Maroko; Paraleucilla magna; strana vrsta spuzve; bioloska raznolikost; invazivna vrsta

INTRODUCTION

Biological invasions have been identified as one of
the principal factors contributing most directly to the
decline of biodiversity. The impacts extend to the loss
of genetic diversity, reduction of native populations,
displacement of species, modification of habitats, and
even the transformation of entire ecosystems (Vlacho-
gianni et al., 2013). The Mediterranean Sea is one of the
world’s most important biodiversity hotspots (Goffredo
and Dubinsky, 2014). It is home to a wide variety of ma-
rine species, many of which are endemic. However, it is
also at risk from other significant threats, such as biolo-
gical invasions (Goffredo and Dubinsky, 2014).

Morocco recorded 39 non-indigenous species in its
Mediterranean waters between 1990 and 2024. These
species are classified into the following groups: Rhodo-
phyta (11 species), Chlorophyta (3 species), Ochrophyta
(4 species), Mollusca (2 species), Crustacea (6 species),
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Tunicata (4 species), Annelida (1 species), Nematoda (1
species), Bryozoa (1 species), Vertebrata (Fish, 3 spe-
cies), and Cnidaria (3 species) (Galanidi et al., 2023;
Mghili et al., 2024).

The calcareous sponge Paraleucilla magna, origi-
nally described from the Brazilian coast (Klautau et al.,
2004), is not considered native to Brazil. However, it has
successfully spread in the Mediterranean Sea for nearly
24 to 30 years (Longo et al., 2007). This species was
first documented in Italy in 2001 (Longo et al., 2007)
and has since been recorded in several other Mediterra-
nean countries, including Malta in 2009 (Zammit ef al.,
2009), Croatia in 2013 (Cvitkovi¢ et al., 2013), Turkey
in 2016 (Topaloglu et al., 2016), Greece in 2017 (Ge-
rovasileiou et al., 2017), Algeria in 2019 (Bachetarzi
et al., 2019), and Libya in 2020 (Katsanevakis et al.,
2020). P. magna is notable for its high fecundity ra-
tes, with reproductive elements produced continuously
throughout the year, particularly during warmer water
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periods (Lanna et al., 2007; Longo et al., 2012; Lanna et
al., 2014). The discontinuous dispersal of P. magna, its
concentration near port areas, and its rapid proliferation
have raised concerns regarding its potential for bioinva-
sion (Lanna et al., 2014). This sponge typically inhabits
environments enriched with suspended organic material,
often found near sea farms, small marinas, harbors, and
river mouths (Longo et al., 2007; Zammit et al., 2009).
Consequently, within the Mediterranean, P. magna is
classified as an invasive species due to its negative im-
pacts on mollusc farming activities (Longo ef al., 2007).

Research has demonstrated that the ethanolic
extract of P. magna exhibits antifouling effects on ju-
venile Mytilus galloprovincialis, as well as toxic acti-
vity on nauplii of the brine shrimp Artemia salina and
growth inhibition in microalgae such as Nannochlo-
ropsis sp. and Tetraselmis suecica (Longo et al., 2021).
Furthermore, the introduction of P. magna has been
associated with an adaptive antioxidant response in the
algae Peyssonnelia squamaria, as indicated by biomar-
ker studies (Guzzetti et al., 2019).

Genetic studies have elucidated the structure of P.
magna populations in the western Mediterranean,
highlighting its dispersion and adaptation within this
recipient environment (Guardiola et al., 2012). More
recently, Cavalcanti et al. (2020) analyzed the genetic
structure of this sponge across a wide geographic ran-
ge from Rio de Janeiro to the Adriatic Sea, emphasizing
its rapid expansion and ability to colonize diverse ma-
rine habitats. Additionally, Padua et al. (2013) reported
on the macrofauna associated with P magna along the
coast of Rio de Janeiro, Brazil. The life cycle of P. ma-
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gna in the Mediterranean basin was described by Lon-
go et al. (2012), providing insights into its reproductive
strategies and ecological impacts. Understanding these
dynamics is crucial for developing effective manage-
ment strategies for this invasive species.

This study reports the first occurrence of the alien
sponge P. magna in Morocco, marking an important mi-
lestone as the first recorded case of an alien sponge in
the country. Thus, one of the main objectives of this
research is to extend the existing biogeographic data on
P. magna in the Mediterranean basin, with a particular
focus on Moroccan waters. In this context, this study
aims to provide a fundamental basis for monitoring the
future spread of this alien sponge species.

MATERIAL AND METHODS

Samples were collected from two mussel farms
located in the northwestern region of the Mediterranean
coast of Morocco: Amsa mussel farm (35°32°30.52”°N,
5°12°21.57”W) and M’diq mussel farm (35°41°27”N,
5°17°54W). Both sites were surveyed during February
and March 2024 at depths ranging from 1 to 4 meters
(Fig. 1). The M’diq shellfish farm is located approxi-
mately 700 meters offshore, while the Amsa shellfish
farm is situated about 250 meters from the shoreline.
Specimens were collected by scuba diving and fixed in
96% ethanol for subsequent analysis. Identification was
based on spicule morphology and skeletal architecture
(Fig. 2), following the methods described by Klautau et
al. (2004) and Longo et al. (2007). Optika B-150D-BR-
PL microscope was used for the identification. To pre-

P
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Fig. 1. Map of the sampling sites M'diq and Amsa.
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Fig. 2. Spicules of Paraleucilla magna: cortical tetractine (A); subatrial tetractine (B); subatrial triactine (C); atrial triactine (D);

cortical triactine (E); skeletal cross section (F) (Gx100).

pare the spicules for measurement, five specimens were
selected to assess various parameters. The length and
thickness of actines were measured from 25 spicules of
each species using the Optika B-150D-BRPL microsco-
pe with an integrated camera, following the protocols of
Klautau ef al. (2004) and Longo et al. (2007).

RESULTS AND DISCUSSION
The presence of P. magna, an alien marine sponge

species, was first recorded in shellfish farms near Amsa
and M’diq coasts along the western Mediterranean coast

of Morocco Through systematic surveys of these aqu-
aculture facilities, we identified numerous individuals
of P magna cohabiting with Mytilus galloprovincialis
(Fig. 3).

Morphological examinations revealed that P ma-
gna exhibits various morphologies, ranging from leaf-
shaped bodies with prominent oscula to irregular massi-
ve shapes. The sponge appears white to light cream in
vivo and varies in length from 1 to 4 cm. Both the spicule
analysis and the skeletal architecture were considered in
the identification of specimens collected from Moroccan
shellfish farms (Table 1). This sponge has been observed
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Fig. 3. Photo of live specimens of Paraleucilla magna found as
biofouling on Mytilus galloprovincialis.

for the first time in these aquaculture settings in the bays
of Amsa and M’diq. Our monitoring at both sites con-
firms the presence of P. magna individuals colonizing
the infrastructure and surrounding substrates of local
aquaculture facilities.

The combined results of the morphological exami-
nation and the spicule analysis (Table 1) revealed cha-
racteristics consistent with descriptions reported by Kla-
utau et al. (2004) and Longo et al. (2007). The presence
of P. magna on aquaculture installations such as ropes,
chains, and buoys indicates a successful adaptation of
the sponge to conditions prevalent in local shellfish
farms. This observation aligns with previous reports on
the sponge’s capacity to develop and survive in aquacul-
ture environments (Longo et al., 2007; Zammit et al.,
2009; Longo et al., 2012; Gerovasileiou et al., 2017).
The introduction of P. magna into Moroccan waters li-
kely occurred via biofouling on aquaculture equipment
or vessels, as documented for other localities in the Me-
diterranean Sea (Longo et al., 2007).

The successful establishment of P. magna in the aqu-
aculture environments of Amsa and M’diq bays gives
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rise to significant ecological concerns. The sponge’s ca-
pacity to flourish in these environments indicates a high
degree of adaptability, which may potentially impact
local biodiversity. As observed in Algeria, where P. ma-
gna was found to proliferate in artificial substrates and
compete with native species (Bachetartzi et al., 2019),
our findings suggest that this sponge could disrupt local
ecosystems by outcompeting indigenous marine organi-
sms for space and resources.

Furthermore, the documented rapid colonizati-
on patterns of P. magna across various Mediterranean
locations underscore its invasive potential. Studies have
demonstrated that this species can reproduce almost ye-
ar-round, with peak reproductive activity during warmer
months, allowing it to maintain high population densiti-
es (Lanna et al., 2007; Longo et al., 2012; Lanna et al.,
2014). The presence of P. magna in aquaculture settings
not only reflects its resilience but also points to potential
pathways for further spread along the coast.

In consideration of the increasing investment in
aquaculture projects in Morocco, such as the recently
established marine fish hatchery with the objective of
enhancing local fisheries, it is crucial to monitor the im-
pact of P. magna on these developing ecosystems. To
assess its effects on native biodiversity and to implement
effective management strategies that mitigate its inva-
sive impacts, continuous surveillance will be essential.

CONCLUSION

Our study reports the first occurrence of the calca-
reous sponge P. magna in Morocco, marking the first
recorded instance of an alien sponge species in the coun-
try. This finding is significant as it highlights the ongo-
ing spread of non-indigenous species in the Mediterra-
nean, particularly in aquaculture settings. The species
has successfully colonized aquaculture infrastructures,
likely through biofouling on equipment and vessels, a
pathway that is consistent with its introduction in other
Mediterranean regions.

Table 1. Measurements taken from P. magna spicules from Amsa and M'diq, Morocco. The values correspond to the range,
with the mean value and the standard deviation indicated in parenthesis.

Spicules Actine Length (um) Thickness (um)
. L Paired 80-329 (193 £ 76)
Cortical triactine . 8-26 (17 £ 6)
Unpaired 59-303 (161 £ 68)
. . Apical 177-573 (407 £ 97)
Cortical tetractine 16-52 (30 = 10)
Basal 150-440 (311 = 81)
. L Paired 60-261 (184 +57)
Subatrial triactine . 8-28 (18 £ 6)
Unpaired 69-336 (220 = 73)
. . Paired 120-400 (250 + 77)
Subatrial tetractine ) 12-45 (25 £ 10)
Unpaired 93-379 (205 £ 68)
. L. Paired 120-310 (218 + 58)
Atrial triactine . 10-29 (19 £5)
Unpaired 40-168 (101 = 36)

226



REFERENCES

Bachetarzi, R., Dilmi, S., Uriz, M.J., Vazquez-Luis, M., Deu-
dero, S., Rebzani-Zahaf, C. 2019. The non-indigenous and
invasive species Paraleucilla magna Klautau, Monteiro &
Borojevic, 2004 (Porifera: Calcarea) in the Algerian coast
(Southwestern of Mediterranean Sea). Acta Adriatica,
60(1), 41-46. https://doi.org/10.32582/aa.60.1.3

Cavalcanti, F.F., Padua, A., Cunha, H., Halasz, M., Nikoli¢, V.,
Barreto, S., Klautau, M. 2020. Population differentiation
supports multiple human-mediated introductions of the
transatlantic exotic sponge Paraleucilla magna (Porifera,
Calcarea). Hydrobiologia, 847, 3571-3590.
https://doi.org/10.1007/s10750-020-04368-x

Cvitkovié, 1., Despalatovi¢, M., Grubeli¢, 1., Nikoli¢, V., Ple-
Se, B., Zuljevic’, A. 2013. Occurrence of Paraleucilla ma-
gna (Porifera: Calcarea) in the eastern Adriatic Sea. Acta
Adriatica, 54(1), 93-99.

Galanidi, M., Aissi, M., Ali, M., Bakalem, A., Bariche, M.,
Bartolo, A.G., Bazairi, H. et al. 2023. Validated inventori-
es of non-indigenous species (NIS) for the Mediterranean
Sea as tools for regional policy and patterns of NIS spread.
Diversity, 15(9), 962. https://doi.org/10.3390/d15090962

Gerovasileiou, V., Akel, E.H.K., Akyol, O., Alongi, G., Aze-
vedo, F., Babali, N., Bakiu, R., et al. 2017. New Medi-
terranean biodiversity records (July 2017). Mediterranean
Marine Science, 18(2), 355-384.
https://doi.org/10.12681/mms.13771

Goffredo, S., Dubinsky, Z. 2014. The Mediterranean Sea: Its
history and present challenges. Springer Dordrecht, 678 pp.

Guardiola, M., Frotscher, J., Uriz, M.J. 2012. Genetic structure
and differentiation at a short-time scale of the introduced
calcarean sponge Paraleucilla magna to the western Me-
diterranean. Hydrobiologia, 687, 71-84.
https://doi.org/10.1007/s10750-011-0948-1

Guzzetti, E., Salaber, E., Ferriol, P, Diaz, J.A., Tejada, S.,
Faggio, C., Sureda, A. 2019. Oxidative stress inducti-
on by the invasive sponge Paraleucilla magna growing
on Peyssonnelia squamaria algae. Marine Environmental
Research, 150, 104763.
https://doi.org/10.1016/j.marenvres.2019.104763

Katsanevakis, S., Poursanidis, D., Hoffman, R., Rizgalla, J.,
Rothman, S.B.-S., Levitt-Barmats, Y., Hadjioannou, L. et
al. 2020. Unpublished Mediterranean records of marine
alien and cryptogenic species. Biolnvasions Records 9(2),
165-182. https://doi.org/10.3391/bir.2020.9.2.01

Klautau, M., Monteiro, L., Borojevic, R. 2004. First occurren-
ce of the genus Paraleucilla (Calcarea, Porifera) in the

First Record of Paraleucilla magna on Moroccan Mediterranean Coast

Atlantic Ocean: Paraleucilla magna sp. nov. Zootaxa, 710,
1-8. https://doi.org/10.11646/ZO00TAXA.710.1.1

Lanna, E., Monteiro, L.C., Klautau, M. 2007. Life cycle of Pa-
raleucilla magna Klautau, Monteiro and Borojevic, 2004
(Porifera, Calcarea). /n Porifera Research - Biodiversity,
Innovation and Sustainability (eds. M.R. Custodio, G.
Lobo-Hajdu, E. Hajdu, E., G. Muricy). Museu Nacional -
Série Livros, pp. 357-416.

Lanna, E., Paranhos, R., Paiva, P.C., Klautau, M. 2014. Envi-
ronmental effects on the reproduction and fecundity of the
introduced calcareous sponge Paraleucilla magna in Rio
de Janeiro, Brazil. Marine Ecology, 1-13.
https://doi.org/10.1111/maec.12202

Longo, C., Mastrototaro, F., Corriero, G. 2007. Occurrence of
Paraleucilla magna (Porifera: Calcarea) in the Mediterra-
nean Sea. Journal of the Marine Biological Association of
the United Kingdom, 87, 1749-1755.
https://doi.org/10.1017/S0025315407057748

Longo, C., Pontassuglia, C., Corriero, G., Gaino, E. 2012. Life-
cycle traits of Paraleucilla magna, a calcareous sponge in-
vasive in a coastal Mediterranean Basin. PLoS ONE 7(8),
€42392. https://doi.org/10.1371/journal.pone.0042392

Longo, C., Trani, R., Nonnis Marzano, C., Mercurio, M., La-
zic, T., Cotugno, P., Santobianchi, E., et al. 2021. Anti-fou-
ling activity and toxicity of the Mediterranean alien sponge
Paraleucilla magna Klautau, Monteiro & Borojevic, 2004
(Porifera, Calcarea). PeerlJ, 9, e12279.
https://doi.org/10.7717/peerj.12279

Mghili, B., Lamine, 1., Rami Laamraoui, M., Aksissou, M., Ga-
lanidi, M. 2024. Updating the national list of marine alien
species in Morocco. Mediterranean Marine Science, 25(1),
231-249. https://doi.org/10.12681/mms.35846

Padua, A., Lanna, E., Klautau, M. 2013. Macrofauna inhabi-
ting the sponge Paraleucilla magna (Porifera: Calcarea)
in Rio de Janeiro, Brazil. Journal of the Marine Biologi-
cal Association of the United Kingdom, 93(4), 889-898.
https://doi.org/10.1017/S0025315412001804

Topaloglu, B., Evcen, A., Cinar, ME. 2016. Sponge fauna in
the Sea of Marmara. Turkish Journal of Fisheries and Aqu-
atic Sciences, 16, 51-59.
https://doi.org/10.4194/1303-2712-v16 1 06

Vlachogianni, T., Vogrin, M., Zammit Scoullos, M. 2013. In-
vasions of alien species pose a serious threat to the unique
Mediterranean biodiversity. MIO-ECSDE, Athens, Gree-
ce, 19 pp.

Zammit, P. P, Longo, C., Schembri, P.J. 2009. Occurrence of
Paraleucilla magna Klautau et al., 2004 (Porifera: Calca-
rea) in Malta. Mediterranean Marine Science, 10(2), 135-
138. https://doi.org/10.12681/mms.114

227






