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            Abstract
Evolutionary theory predicts that local population divergence will depend on the balance between the diversifying effect of selection and the homogenizing effect of gene flow1,2,3. However, spatial variation in the expression of genetic variation will also generate differential evolutionary responses. Furthermore, if dispersal is non-random it may actually reinforce, rather than counteract, evolutionary differentiation. Here we document the evolution of differences in body mass within a population of great tits, Parus major, inhabiting a single continuous woodland, over a 36-year period. We show that genetic variance for nestling body mass is spatially variable, that this generates different potential responses to selection, and that this diversifying effect is reinforced by non-random dispersal. Matching the patterns of variation, selection and evolution with population ecological data, we argue that the small-scale differentiation is driven by density-related differences in habitat quality affecting settlement decisions. Our data show that when gene flow is not homogeneous, evolutionary differentiation can be rapid and can occur over surprisingly small spatial scales. Our findings have important implications for questions of the scale of adaptation and speciation, and challenge the usual treatment of dispersal as a force opposing evolutionary differentiation.
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                    Figure 1: Distribution of standardized directional selection differentials for great tits for each year from 1965 to 2000 in Wytham13.


Figure 2: Within-population differences in great tit fledging mass trends from 1965 to 2000.


Figure 3: Temporal trends in fledging mass of great tit nestlings born within the eastern and northern parts of Wytham from 1965 to 2000.


Figure 4: Mean adult mass of great tits immigrating to the eastern and northern parts of Wytham.


Figure 5: Mean polygon area (m2) of breeding pairs of great tits in north (grey line, open circles) and east (black line, filled circles) areas over the study period (values are means Â± 95% confidence intervals).
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Evolutionary theory has a lot to say on the way that natural populations adapt to their environment, and it is an important factor when considering the impact of human actions on evolutionary dynamics of populations. But experimental data to support the theory are scarce, and two groups this week report findings at odds with accepted thinking. It is commonly assumed that population divergence is a balance between the diversifying effect of selection and the homogenizing effect of gene flow caused by immigration and dispersal. But both of these experiments, on populations of the great tit Parus major, show that differential dispersal can maintain and even emphasize genetic differences.
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