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            Abstract
Theoretically, divergent selection on sensory systems can cause speciation through sensory drive. However, empirical evidence is rare and incomplete. Here we demonstrate sensory drive speciation within island populations of cichlid fish. We identify the ecological and molecular basis of divergent evolution in the cichlid visual system, demonstrate associated divergence in male colouration and female preferences, and show subsequent differentiation at neutral loci, indicating reproductive isolation. Evidence is replicated in several pairs of sympatric populations and species. Variation in the slope of the environmental gradients explains variation in the progress towards speciation: speciation occurs on all but the steepest gradients. This is the most complete demonstration so far of speciation through sensory drive without geographical isolation. Our results also provide a mechanistic explanation for the collapse of cichlid fish species diversity during the anthropogenic eutrophication of Lake Victoria.
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                    Figure 1: 
                        Male phenotypes, light gradients and 
                        LWS
                         opsin absorbance.
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Figure 2: 
                        Ecological, phenotypic, genetic and behavioural differentiation between blue and red 
                        Pundamilia
                         nuptial phenotypes at five islands.
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Figure 3: 
                        Measures of differentiation between sympatric 
                        Pundamilia
                         phenotypes plotted against water transparency (left) and light slope (right).
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The cichlid fish of African lakes are textbook examples of rapid speciation but the mechanisms involved remain elusive. Observations of the cichlids in Lake Victoria now demonstrate the ecological and molecular basis of divergent evolution of the visual system (seen as divergence of vision genes, male coloration and female preferences) leading to speciation by sensory drive through interacting natural and sexual selection. The sensory drive hypothesis predicts that divergent adaptation in sensory and signalling systems to different environments can cause premating isolation between populations. As well as providing clear evidence that speciation can occur through sensory drive without geographical isolation, this work provides a mechanistic explanation for the collapse of cichlid fish species diversity during the anthropogenic eutrophication of Lake Victoria.
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