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            Abstract
The causes of mass extinctions and the nature of biological selectivity at extinction events are central questions in palaeobiology. It has long been recognized, however, that the amount of sedimentary rock available for sampling may bias perceptions of biodiversity1,2,3,4,5,6,7 and estimates of taxonomic rates of evolution5,6,7,8. This problem has been particularly noted with respect to the principal mass extinctions5,6,7,8,9,10,11,12. Here we use a new compilation of the amount of exposed marine sedimentary rock to predict how the observed fossil record of extinction would appear if the time series of true extinction rates were in fact smooth. Many features of the highly variable record of apparent extinction rates within marine animals can be predicted on the basis of temporal variation in the amount of exposed rock. Although this result is consistent with the possibility that a common geological cause determines both true extinction rates and the amount of exposed rock, it also supports the hypothesis that much of the observed short-term volatility in extinction rates is an artefact of variability in the stratigraphic record.
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                    Figure 1: Observed extinction rate per lineage Myr (see Methods) and the number of marine formations in the combined data set.[image: ]


Figure 2: Observed extinction rates and predicted apparent extinction rates based on filtering a smooth extinction history through the empirically calibrated time series of preservation rates using the combined compilation.[image: ]


Figure 3: Null distributions of linear productâ€“moment correlation coefficients generated by randomizing the combined formation time series.[image: ]
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