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            Abstract
Oceanic anoxic events (OAEs) were episodes of widespread marine anoxia during which large amounts of organic carbon were buried on the ocean floor under oxygen-deficient bottom waters1,2. OAE2, occurring at the Cenomanian/Turonian boundary (about 93.5â€‰Myr ago)3, is the most widespread and best defined OAE of the mid-Cretaceous. Although the enhanced burial of organic matter can be explained either through increased primary productivity or enhanced preservation scenarios1,2, the actual trigger mechanism, corresponding closely to the onset of these episodes of increased carbon sequestration, has not been clearly identified. It has been postulated that large-scale magmatic activity initially triggered OAE2 (refs 4, 5), but a direct proxy of magmatism preserved in the sedimentary record coinciding closely with the onset of OAE2 has not yet been found. Here we report seawater osmium isotope ratios in organic-rich sediments from two distant sites. We find that at both study sites the marine osmium isotope record changes abruptly just at or before the onset of OAE2. Using a simple two-component mixing equation, we calculate that over 97 per cent of the total osmium content in contemporaneous seawater at both sites is magmatic in origin, a âˆ¼30â€“50-fold increase relative to pre-OAE conditions. Furthermore, the magmatic osmium isotope signal appears slightly before the OAE2â€”as indicated by carbon isotope ratiosâ€”suggesting a time-lag of up to âˆ¼23â€‰kyr between magmatism and the onset of significant organic carbon burial, which may reflect the reaction time of the global ocean system. Our marine osmium isotope data are indicative of a widespread magmatic pulse at the onset of OAE2, which may have triggered the subsequent deposition of large amounts of organic matter.
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        Editorial Summary
Magma trigger
At times in the past, ocean waters have been depleted in dissolved oxygen and large amounts of organic matter, probably produced by enhanced primary production or preservation, were buried on the ocean floor. These oceanic anoxic events (OAEs) often coincided with elevated temperatures, high atmospheric CO2 and mass extinctions. The event known as OAE2 occurred at the Cenomanianâ€“Turonian boundary about 93.5 million years ago, coincident with an extinction event mainly affecting marine invertebrates. The trigger for OAE2 has not been identified, though large-scale magmatic activity is suspected. Steven Turgeon and Robert Creaser now establish a clear link between the onset of OAE2 and magmatism through a direct proxy, the seawater osmium isotope ratios recorded in organic-rich black shales.
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