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            Abstract
High biodiversity has been shown to enhance ecological stability on small spatial scales and over intervals of weeks to decades1,2,3,4. It remains unclear, however, whether this diversityâ€“stability relationship can be scaled up to regional scales, or to longer timescales5. Without empirical validation at larger scales, the implications of the diversityâ€“stability relationship for both ecology and long-term conservation strategies cannot readily be resolved. Here I show that in biogenic reefs, ecological stability is related to taxonomic diversity on million-year timescales. The higher the mean reef diversity in a particular time interval, the smaller the change in skeletal density, style of reef building and biotic reef types in the subsequent time interval. Because the relationships apply to a wide spectrum of disturbance regimes and reef types, these results support the hypothesis that species richness itself promotes ecological stability3. Carbonate production by reefs, while closely correlated with reef diversity without temporal lag, is not stabilized by reef diversity over these long timescales. This suggests that ecological stability and productivity may be decoupled in natural ecosystems.
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                    Figure 1: Time series of mean reef diversity and two measures of ecological change resolved to 10-Myr intervals.[image: ]


Figure 2: Examples of initial relationships between de-trended reef diversity (Î”SÌ„i) and de-trended measures of ecological change in 10-Myr intervals.[image: ]


Figure 3: Cross-correlation between reef diversity and selected measures of ecological change in ten-Myr intervals.[image: ]
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Greater biodiversity is known to enhance ecological stability in small plots of land, and over intervals from weeks to decades. But for the link between diversity and stability to achieve significance for ecologists, it must be shown to occur over a wide area and long periods. A new study of ancient coral reefs shows that diversityâ€“stability relationships leave traces over geological timescales and can be scaled up to millions of years and globally. The changing taxonomic diversity in reef ecosystems as preserved in the fossil record shows that the higher the mean reef diversity in a given ten-million-year time interval, the smaller the change in reef ecology in the succeeding interval. Reefs are less likely to change if they yield a greater number of species â€” but this could also mean that today's diverse reefs may not be able to adapt quickly to global change.
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