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Along with his work on cryptanalysis and mathematical algorithms, the discovery of diffusion-
induced instabilities was one of the greatest contributions by Alan Turing [1]. Turing pat-
terns, developing in chemical reactions and playing an important role in biological morpho-
genesis [2-5], provide a classical example of self-organization. It is known that their analogs
are possible in networks of coupled reactors or biological cells [6,7] and statistical properties
of stationary Turing patterns in large random networks have been investigated [8]. Here, our
attention is focused on ecological systems representing metapopulations formed by habitats
with dispersal connections [9,10]. Our analysis reveals that dispersal-induced instabilities
should be typical for such ecosystems. However, starting from three trophic levels, they
often correspond to a different bifurcation, also introduced by Turing [1] but remaining less
known. Instead of static differentiation [6-8], oscillations are then spontaneously developing
in a fraction of populations, depending on the network architecture and species mobility.
Such behavior may be essential for understanding the stability and dynamics of metapopu-
lations, contrasting the view that dispersal connections tend to enhance the overall stability
of a system.
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