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            Abstract
Antagonistic interactions between hosts and parasites are a key structuring force in natural populations, driving coevolution1,2. However, direct empirical evidence of long-term host–parasite coevolution, in particular ‘Red Queen’ dynamics—in which antagonistic biotic interactions such as host–parasite interactions can lead to reciprocal evolutionary dynamics—is rare3,4,5, and current data, although consistent with theories of antagonistic coevolution, do not reveal the temporal dynamics of the process6. Dormant stages of both the water flea Daphnia and its microparasites are conserved in lake sediments, providing an archive of past gene pools. Here we use this fact to reconstruct rapid coevolutionary dynamics in a natural setting and show that the parasite rapidly adapts to its host over a period of only a few years. A coevolutionary model based on negative frequency-dependent selection, and designed to mimic essential aspects of our host–parasite system, corroborated these experimental results. In line with the idea of continuing host–parasite coevolution, temporal variation in parasite infectivity changed little over time. In contrast, from the moment the parasite was first found in the sediments, we observed a steady increase in virulence over time, associated with higher fitness of the parasite.
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                    Figure 1: 
                        Experimental results on temporal parasite adaptation.
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Figure 2: 
                        Parasite infectivity as a function of the time shift of the parasites relative to the host population in the model simulation.
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Figure 3: 
                        Pasteuria
                         infectivity and virulence over time.
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        Editorial Summary
Host–parasite stalemate
The Red Queen in Lewis Carroll's Through The Looking Glass said that one had to run as fast as possible to stay in the same place. Leigh Van Valen applied the concept to host–parasite and predator–prey interactions, in which each participant evolves as fast as is necessary to outpace the other. But how can these so-called Red-Queen dynamics be tracked through time? By stirring around in the slime at the bottom of a pond, it turns out. The water flea Daphnia and one of its microbial parasites are both able to survive many years dormant in lake mud. In a study that compared revived dormant stages of host and parasite from the sediment beneath a pond in Heverlee, Belgium, with present-day descendants, there was steady increase in parasite virulence through time. But to little overall effect: infection rates between the hosts and their parasite contemporaries remained much the same: as in many an 'arms race', the result is a stalemate.
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