Considering evolutionary processes and connectivity
to design control strategies for the invasive
amphibian Xenopus laevis
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Abstract

Managing cryptic invasive species is challenging because their range is hard to determine,
and little information is available about their dispersal behaviour. The African clawed frog
Xenopus laevis is considered one of the most harmful invasive amphibians in the world. This
southern African species was accidentally introduced in western France more than 30 years
ago and is now expanding and threatening amphibian and invertebrate pond communities.
Although urgent control actions are to be taken, their design needs to be based on scientific
knowledge, especially considering that this species is particularly difficult to detect through
visual observations and trapping techniques. In the context of the Life project CROAA, we
updated the colonised range using environmental DNA. We then built a connectivity model
of the range based on a resistance cost map that we derived from the classification of satellite
images. Resistance costs for the main types of land uses were obtained from experiments
on juveniles and adults. We then associated the connectivity map with a distribution map
of ecological value for local biodiversity across the colonised range to generate alternative
control strategies. The cost-efficiency of each strategy will be assessed to implement large
scale control operations. We also assessed the evolutionary processes on each stage of this
invasive population. We have observed an increase in the dispersal propensity and a change
in the locomotor morphology of adults during expansion. For the larval stage, we investigated
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the variation in larval development, measured the change in thermal acclimation between
native and invasive populations of X. laevis, and quantified anti-predator response of X.
laevis tadpoles to predators present in the colonised range. We discuss how information
about evolutionary processes may help to gain insight into applied conservation programs
and better forecast the expansion of invasive populations.



