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            Abstract
Madagascar hosts one of the worldâ€™s most unusual, endemic, diverse and threatened concentrations of fauna1. To explain its unique, imbalanced biological diversity, G.â€‰G.â€‰Simpson proposed the â€˜sweepstakes hypothesisâ€™, according to which the ancestors of Madagascarâ€™s present-day mammal stock rafted there from Africa2. This is an important hypothesis in biogeography and evolutionary theory for how animals colonize new frontiers1,3,4,5, but its validity is questioned5,6,7,8,9. Studies suggest that currents were inconsistent with rafting to Madagascar9 and that land bridges provided the migrantsâ€™ passage5,6,7,8. Here we show that currents could have transported the animals to the island and highlight evidence inconsistent with the land-bridge hypothesis. Using palaeogeographic reconstructions and palaeo-oceanographic modelling, we find that strong surface currents flowed from northeast Mozambique and Tanzania eastward towards Madagascar during the Palaeogene period, exactly as required by the â€˜sweepstakes processâ€™. Subsequently, Madagascar advanced north towards the equatorial gyre and the regional current system evolved into its modern configuration with flows westward10 from Madagascar to Africa. This may explain why no fully non-aquatic land mammals have colonized Madagascar since the arrival of the rodents and carnivorans during the early-Miocene epoch. One implication is that rafting may be the dominant means of overseas dispersal in the Cenozoic era when palaeocurrent directions are properly considered.
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                    Figure 1: 
                        Key geographical features/phenomena of the southwest Indian Ocean region.
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Figure 2: 
                        Eocene ocean currents.
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Madagascar has a striking and peculiar fauna. Although distantly related to mammals in Africa, the mammals of Madagascar have clearly been evolving in isolation for tens of millions of years. But how did their ancestors get to the island? In 1940 the distinguished palaeontologist George Gaylord Simpson proposed that mammals got there by the blind chance of rafting across from Africa â€” the 'sweepstakes' hypothesis. This would explain the oddities of the native fauna â€” except that the ocean currents flow the wrong way, towards Africa, not away from it. But the competing explanation â€” a direct land connection â€” is also ruled out because Madagascar was an island by the time the mammals started their evolutionary course. Jason Ali and Matthew Huber present a solution to the problem: a reconstruction of ocean currents as they would have been in the Eocene, more than 50 million years ago, shows that for a brief period the currents did flow west to east, allowing the colonization of Madagascar by rafting.
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