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Abstract

Scientists have long sought to understand what drivesbiodiversity changes. A study unifies
ideas about marine and terrestrial biodiversity in one explanatory framework, pointing to
physical geography as dictating life’s trajectory. Writing in Nature( p.115), Salleset al.1
present numerical simulations of changing continental landscapes during the past 540
million years, representing the high-resolution changes in surface elevation (topography)
on land and the associated sedimentary fluxes resulting from the effect of interactions
between climate and plate tectonics on landscape.
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Figure 1 | Simulated landscape changes and the corresponding biodiversity changes. Salles et
al. simulated landscape dynamics over the past 540 million years and demonstrate that landscape
changes might have driven the evolution of biodiversity in the oceans and on land. a, The
simulated flux of sediments generated by the erosion of land-based rocks and delivered to the
oceans correlates strongly in time with the level of biodiversity of marine invertebrates as
reconstructed from fossil data®. Some drops in sediment flux have been followed by mass
extinctions. b, To assess landscape effects on terrestrial plant biodiversity as tracked using fossils,
the authors designed a simple metric, termed the composite index, to represent sediment cover on
the continents and landscape variability (heterogeneity). Changes in the value of this index mirror
long-term trends in land-plant diversity®. The indicated periods or eras are Cm, Cambrian; O,
Ordovician; S, Silurian; D, Devonian; Carb, Carboniferous; P, Permian; Tr, Triassic; J, Jurassic;
K, Cretaceous; Pg, Palaeogene; N, Neogene.
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