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The introduction of alien species, such as fish, in the natural environment is one of
the main drivers of amphibian decline worldwide. The mechanisms behind the
resulting distribution of native and introduced species and the consequences on
fitness are not well understood yet. In this context, our objectives were to determine
whether introduced goldfish induced behavioural avoidance of newts in various
environmental contexts and whether goldfish impacted essential activities, such as
feeding and reproduction. To this end, we carried out several replicated laboratory
experiments in 40 aquariums, including the presence and absence of aquatic and
terrestrial shelters in isolated and connected configurations. The study was based on
alpine and palmate newts (n = 256), two native European species affected by goldfish
introductions in the wild. Datasets were analysed by generalised linear mixed models
(GLMMSs). In all experiments, newts used more aquatic shelters in the presence of
goldfish. A part of the populations escaped from risky waters to live on land whereas
aquatic shelters favoured coexistence patterns. When an alternative aquatic patch was
made available in the mesocosms, almost all newts moved to the safer areas.
Although behavioural avoidance allowed newts to avoid risky contacts with fish, it
affected vital components of fitness, that meansfeeding rates, courtship behaviour,
and egg laying. These results show that fish presence affects newts in complex ways
but in close dependence on environmental heterogeneity. The absence of newts from
wetlands is thus not only due to factors such as predation but also to individual choice.
Maintaining aquatic shelters and fish-free wetlands may therefore help at preserving
biodiversity in impacted environments. Our work also highlights that behavioural
conservation is a recent field that could bring new understanding and tools to protect
amphibians in a framework of habitat alteration and management.
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