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We appreciate the attention given to our recent pub-
lication, “Incidence of herbivory by Percnon gibbesi
on the endemic Mediterranean seagrass Posidonia
oceanica” (Puentes and Anton 2025; https://doi.org/
10.1007/s10530-024-03491-3), and the opportunity
to clarify the objectives, framework, and implications
of our work. While we welcome scientific discussion,
we believe that several statements in the Flashpoint
letter (Moranta et al.) might underestate the ecologi-
cal relevance of our findings, and several points in
their critique require clarification. Here, we address
these points and provide further context to recently
published research.

The Flashpoint letter argues that spatial overlap
between Percnon gibbesi and Posidonia oceanica is
negligible, citing the reported retreat of P. oceanica
meadows to depths below 5 m in some parts of the
Mediterranean. While it is true that upper depth lim-
its have declined in some impacted areas (Blanco-
Murillo et al. 2022), this generalization does not
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reflect P. oceanica conditions across the entire region.
In fact, very shallow P. oceanica patches and upper
meadow limits have been reported in numerous loca-
tions (Lopez y Royo et al. 2010; Hachani et al. 2016;
Bennett et al. 2022; Holzknecht and Albano 2022;
Azcarate-Garcia et al. 2023), including mosaic habi-
tats interspersed with hard-bottom substrates (Monte-
falcone et al. 2016; Mateo-Ramirez et al. 2023) where
P. gibbesi, when present, tends to thrive. To illustrate
this, we provide photographic evidence from four
sites (two in Mallorca and two in Crete; Fig. 1) show-
ing P. oceanica growing at depths between 0.5 and
2 m on or near rocky substrates (Fig. 1), where we
also observed numerous individuals of P. gibbesi in
the rocks adjacent to the seagrass. Thus, the assump-
tion that these two species rarely co-occur in the wild
is not supported by field observations, even though
scientific information on the abundance and spatial
distribution of P. gibbesi remains limited. We agree,
however, with Moranta et al. that any interaction
between the two species is likely restricted to shallow
habitats (primarily between 0 and 4 m, but occasion-
ally down to 8 m; (Deudero et al. 2005; Sciberras and
Schembri 2008; Puentes and Anton 2025), a point we
explicitly acknowledged in our original article pub-
lished in Biological Invasions (Puentes and Anton
2025).

Moranta et al. criticize our experimental design
for not including alternative food sources in the lab-
oratory. This critique overlooks the primary aim of
our study, which was not to replicate the full dietary
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Fig. 1 Pictures of shal-
low patches or meadows

of Posidonia oceanica
adjacent to rocky shoreline
substrates populated with
individuals of the invasive
crab Percnon gibbesi. A)
Illetes, Mallorca (2024; pic-
ture credit Daniel Puentes),
B) Port des Canonge, Mal-
lorca (2025; picture credit
Andrea Anton), C) Makry
Gialos, Crete (2025; picture
credit Andrea Anton) and
D) Hersonissos, Crete
(2025; picture credit Andrea
Anton)

breadth or feeding preferences of Percnon gibbesi,
but rather to determine whether the species is capable
of grazing on live Posidonia oceanica tissue. Prior to
our study, evidence for this type of behavior was lack-
ing, and an earlier study (Bada et al. 2022) had sug-
gested that P. oceanica ingestion by P. gibbesi might
be limited to detrital plant material. Demonstrating
active consumption of healthy seagrass tissue was
therefore a crucial question. Our controlled experi-
ments provided evidence that P. gibbesi can consume
multiple parts of P. oceanica, including leaves, fruits,
and basal rhizomes. Notably, the consumption of
fruits and rhizomes was documented for the first time
in our study (Puentes and Anton 2025), and these
findings carry potentially important ecological impli-
cations. Fruit consumption may reduce seed dispersal
and recruitment, while rhizome damage could impair
plant stability and long-term meadow persistence.
These novel interactions expand the scope of possible
ecological impacts and warrant targeted field research
into their frequency and consequences. Supporting
the relevance of this interaction, field data from Bada
et al. (2022) show that P. oceanica made up nearly
25% of the stomach content of wild P. gibbesi indi-
viduals during autumn and winter in Algeria (22.6%
and 24.3%, respectively). While these fragments were
interpreted as detrital seagrass leaves, this assumption
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is difficult to confirm given the degraded nature of
stomach contents. It is plausible that some fragments
originated from old, epiphytic leaves still attached to
live shoots, suggesting potential grazing on living tis-
sue. This is especially meaningful considering that
macroalgae are seasonal in the Mediterranean and
decline in abundance during the winter months (Bal-
lesteros 1990; Piazzi et al. 2002; Pinedo et al. 2015).
In contrast, P. oceanica, being a perennial plant,
remains available year-round. This seasonal decline
of macroalgae could increase herbivory pressure
on P. oceanica during colder months. Experimental
mesocosm studies, although necessarily simplified,
play an important role in guiding ecological research
and identifying key trophic interactions (O’Connor
et al. 2009; Geraldi 2015; South et al. 2017; Barrios-
O’Neill et al. 2019). Dismissing them on the basis of
their limitations neglects their value as a first step in
understanding ecological relationships.

Finally, since the publication of Puentes and Anton
(2025), new research has provided additional context
for interpreting the potential impact of P. gibbesi on P.
oceanica. A recent study (Pizarro-Borrull et al. 2025)
indicates that P. gibbesi can consume large quantities
of macroalgae (3.83 g WW per crab per day), exceed-
ing by more than 200, 70 and 29 times its consump-
tion of the leaves, rhizomes and fruits of P. oceanica
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under comparable experimental conditions (0.019,
0,055 and 0,13 g WW per crab per day, respectively;
Puentes and Anton 2025). Furthermore, by combin-
ing experimentally derived consumption rates for P.
oceanica (from Puentes and Anton 2025) with aver-
age field densities of P. gibbesi in the Mediterranean
(Anton et al. 2026), we estimate an annual consump-
tion of approximately 25, 73, and 172 kg WW ha™!
of P. oceanica tissues (leaves, rhizomes, and fruits,
respectively), well below the estimated 8627 kg WW
per hectare per year of macroalgal consumption.
Nevertheless, the potential yearly consumption of P.
oceanica fruits could compromise seagrass repro-
duction, as the species does not reproduce annually
and, when it does, fruit production can be lower than
this estimated consumption by the crab (e.g., aver-
age 165 kg WW fruits ha™! in northern Italy; Balestri
et al. 1998; Balestri and Cinelli 2003). These findings
suggest that the primary ecological pressure from P.
gibbesi is likely exerted on macroalgal communities,
and perhaps also on P. oceanica fruits. However, as
previously discussed, reduced macroalgal availabil-
ity during the colder months may increase seagrass
leaf and rhizome consumption, underscoring the need
for seasonal field studies to more accurately assess
the risk to P. oceanica under varying environmental
conditions.

Taken together, these findings and recent evi-
dence challenge the assertion that P. gibbesi poses no
threat to P. oceanica. While we agree that the extent
of any impact at the ecosystem scale remains uncer-
tain, declaring the interaction ecologically irrelevant
without field data is premature and precaution is war-
ranted. Our study (Puentes and Anton 2025) repre-
sents an early step in identifying a novel interaction
between these two species. Rather than closing this
discussion, we encourage further empirical research
to clarify the ecological significance of this interac-
tion across spatial and seasonal gradients.
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