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PROJECT

The Time Scale of Antagonistic Coevolution

  My research interest is in how host-parasite coevolution works. My current project addresses how research on
different time scales can explain coevolutionary patterns and processes. In the Red Queen model of coevolution,
parasites adapt to their hosts, and therefore the best-adapted forms increase in frequency. At the same time, the
host types which are able to escape these parasites will increase in frequency. This selects for parasites that are able
to exploit these new hosts and so on. Thus, a strategy that is successful now will not be of long value, as the
antagonists evolve to get around it. However, strategies that were successful in the past may come back because
the antagonist has changed in the meantime. This is called the Red Queen model, because the antagonist species
need to run (evolve) constantly to maintain their position, just as the Red Queen does in Lewis Carroll’s fairy tale
Alice in Wonderland. The Red Queen hypothesis of coevolution has been studied on time scales ranging from direct
observations (from days to a few years), in sediment cores (several decades), post-glacial processes (about 10,000
years), all the way to the origin of the species involved (several million years). Studies on these different time scales
differ strongly in their research methodology and assumptions. Here I want to write a conceptual review in which I
scrutinize the evidence for coevolution with particular reference to the assumptions made when studying it across
different time scales.
I want to work out whether the evidences obtained from different time scales are congruent with each other. Can
we use the same model to explain processes happening now with processes deep in the past? Alternatives have
been suggested and will be compared with the Red Queen model. A further aim is to work out predictions of the
Red Queen model that can be addressed equally on different time scales.
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