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            Abstract
A principal challenge in testing the role of natural selection in speciation is to connect the build-up of reproductive isolation between populations to divergence of ecologically important traits1,2. Demonstrations of â€˜parallel speciationâ€™, or assortative mating by selective environment, link ecology and isolation3,4,5, but the phenotypic traits mediating isolation have not been confirmed. Here we show that the parallel build-up of mating incompatibilities between stickleback populations can be largely accounted for by assortative mating based on one trait, body size, which evolves predictably according to environment. In addition to documenting the influence of body size on reproductive isolation for stickleback populations spread across the Northern Hemisphere, we have confirmed its importance through a new experimental manipulation. Together, these results suggest that speciation may arise largely as a by-product of ecological differences and divergent selection on a small number of phenotypic traits.
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                    Figure 1: Mating compatibility (mean proportion of trials involving a nest inspection) for same (black) and different ecotype (grey) combinations, for within region tests (P = 0.0058, paired one-tailed t-test, n = 7 populations) and between region tests (P = 0.0045, n = 9; when the genetic distance measure Î´Âµ2 and ecotype match were analysed together, only ecotype was significant: Î´Âµ2, P = 0.083; ecotype match, P = 0.0036, one-tailed t-tests, n = 9).[image: ]


Figure 2: Regression lines for mating compatibility (arcsine square-root-transformed) on absolute mean standard length difference for each female population (Supplementary Information) tested with allopatric male populations.[image: ]


Figure 3: Mating compatibility versus absolute mean standard length difference between males and females, with female size manipulated.[image: ]
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