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Abstract: This manuscript presents four new observations of the jellyfish Mawia benovici in the
Adriatic Sea. This new species was recently identified as Pelagia benovici by Piraino et al. (2014) and
then placed in the new genus Mawia by Avian et al. (2016). This species is rare and is almost
exclusively observed in the Adriatic Sea. Interestingly, the majority of observations refer to males
only. Few studies have addressed the issue of sex determination in Syphozoa in particular, as sex
identity can only be determined at the medusa stage. Unfortunately, the rarity of M. benovici and
the lack of female specimens have so far prevented indispensable laboratory studies to clarify its
life cycle. Still, we tried to propose an explanation for our field observations.
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The jellyfish Mawia benovici (Piraino, Aglieri, Scorrano, & Boero, 2014) represents a
real mystery for marine biologists because, just as it appeared out of nowhere in 2013, it
disappeared just as quickly [1].
This new species was first identified as Pelagia benovici [2], was classified in the
holoplanktonic genus Pelagia (Peron & Lesueur, 1810), and was therefore expected to lack
a polyp stage. However, based on molecular differences with other pelagiid genera and a
detailed analysis of fine morphological features, Avian et al. [1] showed that P. benovici
belongs to the new genus Mawia Avian, Ramšak, Tirelli, D'Ambra & Malej, 2016, which
seems to be most closely related to genus Sanderia Goette, 1886 Unfortunately, the rarity
of this species and the paucity of female specimens have so far prevented the necessary
laboratory studies to clarify its life cycle.
To date, this new species has been rarely observed and is almost exclusively located
in the Adriatic Sea [1–3] with the exception of some specimens collected from the shore
near Dakar (Senegal) [4] and a dense jellyfish aggregation that emerged at the entrance of
Igoumenitsa Bay (Ionian Sea) in June 2018 [5]. Here, we report about four new
observations of Mawia in the northeastern Adriatic Sea. A specimen of M. benovici (Figure
1A) was sampled from the coast in Piran (Slovenia) (45.53° N, 13.56° E) on 18 December
2018. It was maintained for a few hours in an aquarium for observations and
photography, after which it was sacrificed for measurements and sex determination. The
specimen had a bell diameter of 7.2 cm and wet mass of 28.61 g, and it was a male. At the
end of 2020, one specimen of M. benovici was observed near Rovinj (45.06° N, 13.64° E)
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surrounded by dozens of ctenophores Mnemiopsis leidyi A. Agassiz, 1865on 27 November
and again on 1 December (Figure 1B,C). A month later (27 December 2020), one specimen
was captured in front of the Piran Aquarium (45.53° N, 13.56° E) (Figure 1D–F).
Unfortunately, in 2020, no additional morphological observations were made. The
specimens collected in Piran on 27 December were photographed while it was maintained
in an aquarium for a couple of hours before being released back to the sea. Its photographs
(Figure 1E,F) show details of gonads presenting the typical ivory coloration observed in
males of this species [1].

Figure 1. Recent observations of Mawia benovici in the Adriatic Sea: (a) Bay of Piran (Slovenia) on
18 December 2018; (b,c) near Rovinj (Croatia) on 27 November and 1 December 2020, respectively:
in these images, Mawia benovici is surrounded by Mnemiopsis leidyi ctenophores; (d) in front of the
Piran Aquarium on 27 December 2020; (e) detail of the umbrella of the specimen in (d); and (f)
magnification of the gonadic ribbon of specimen in (d).

Except for one female described by Piraino et al. [2], M. benovici specimens found in
the Adriatic Sea and inspected for sex have been exclusively males (Avian et al. [1]; over
25 unpublished observations, the specimen captured in Piran in December 2018, and
probably also the one collected on 27 December 2020). Moreover, Bayha et al. [4]
suggested the western coast of Africa as the possible source of this species but it is still
unclear if M. benovici should be considered a non-native species in the Mediterranean Sea.
If the species has been introduced in the Adriatic Sea, as suggested by Piraino et al. [2]
and Bayha et al. [4], transport in ballast waters and/or fishing practices appear to be the
most probable vectors of transmission for this jellyfish. We speculate that polyps and/or
their offspring rather than medusae were transported. Scyphozoan polyps survive
extreme conditions far better than medusae, and the latter are not likely to survive the deballasting process.
The vast majority of scyphozoans are gonocoric with a medusa male/female ratio
varying around 1:1, and polyps or their clones always produce medusae of one sex only
[6]. The genets, i.e., sexually produced genetic individuals, stably maintained their sex
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throughout their lifetime [7–8]. That being the case, the almost exclusively male medusae
found in the Adriatic Sea could originate from a predominantly male polyp population
that might have been established in the northern Adriatic Sea. Moreover, combined
phylogenetic analyses [1] indicated that the genus Mawia was most closely related to
genus Sanderia. Schiariti et al. [9] and Avian et al. [10] showed that Sanderia malayensis
Goette, 1886 uses a multi-mode polyp reproduction strategy, producing motile particles
and planuloids, and they reported the highest reproduction rates ever found for a
scyphistoma under laboratory conditions for this species [9]. If M. benovici has similar
reproductive modes, even a small number of introduced polyps attached to ships’ hulls
and/or other motile reproductive particles possibly transported in ships’ ballast waters
could have established a viable polyp population in the Adriatic Sea.
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