262
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Molecular data contain information on the recent evolutionary history of populations and much of the work
carried out today owes to the work of the theoreticians who demonstrated that it was possible to use genetic
data to detect departures from equilibrium conditions (e.g. panmitic population/mutation-drift equilibrium) and
interpret them in terms of deviations from neutrality or stationarity. The detection of population size changes
has usually been carried out under the assumption that samples were obtained from populations that can be
approximated by a Wright-Fisher model (i.e. assuming panmixia, demographic stationarity, etc.). However,
natural populations are usually part of spatial networks and are interconnected through gene flow. We
simulated genetic data under n-island and stepping-stone models. The simulated populations were thus
stationary and not subject to any population size change. We varied the level of gene flow between
populations and the scaled mutation rate. We also used several sampling schemes. We then analyzed the
simulated samples using the Bayesian method implemented in the MSVAR program to detect and quantify
putative population size changes. Our results show that all three factors (genetic differentiation, genetic
diversity and the sampling scheme) play a role in generating bottleneck signals. We also suggest an ad hoc
method to counter this effect. The confounding effect of population structure and of the sampling scheme has
practical implications for many conservation studies. Indeed, several studies may have overestimated or
incorrectly detected bottlenecks in endangered species.
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