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Marsh frog invasions across Europe: multiple lineages, ecological opportunism, risk and conservation perspectives
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Whereas some biological invasions are well documented, others, more cryptic, are often underestimated despite multiple local warnings. This
is the case of marsh frogs for which there is a lack of an integrative overview of its invasion patterns and risks to biodiversity. To fill this gap,
we carried out an inter-disciplinary study in phylogenetics, spatial and trophic ecology. We found out that introductions involved dozens of
localities and many lineages, originating from three continents, fitting well with the history of importations of live frogs in Europe. They gave
rise to nation-wide invasions, facilitated by the wide ecological tolerance of the invaders and resulting in large niche overlaps with native
amphibians. Marsh frogs showed also a high trophic opportunism, predating on most native amphibians but also on many invertebrate taxa
and threatening some emblematic species. Altogether, these results rank the marsh frogs as one of the most complex invasive amphibian
species in the world. They call for the conservation of structured and vegetated ponds to buffer the impact of invaders as well as a complete
commercial ban on importation of live water frogs to prevent the opening of the pandora box which may result from new lineage combinations
in invaded territories.

Bibliography
Pille F., Pinto L. & Denoël M. (2023). Functional and temporal facets of predation by marsh frogs across the aquatic-terrestrial ecotone of
ponds and implications in the context of biological invasions. Freshwater Biology, 68, 2184-2196.
Padilla P., Herrel A. & Denoël M. (2023). May future climate change promote the invasion of the marsh frog? An integrative thermo-
physiological study. Oecologia, 202, 227-238.
Denoël M., Duret C., Lorrain-Soligon L., Padilla P., Pavis J., Pille F., Tendron P., Ficetola G.F. & Falaschi M. (2022). High habitat invasibility
unveils the invasiveness potential of water frogs. Biological Invasions, 24, 3447-3459.
Pille F., Pinto L. & Denoël M. (2021). Predation pressure of invasive marsh frogs: a threat to native amphibians? Diversity, 13, 595.
Dufresnes C., Denoël M., di Santo L. & Dubey S. (2017). Multiple uprising invasions of Pelophylax water frogs, potentially inducing a new
hybridogenetic complex. Scientific Reports, 7, 6506.




