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Increased Ocean Anoxia prior to the Early Jurassic Toarcian Oceanic Anoxic Event
Them, T.R.II (FSU, NHMFL Geochemistry); Gill, B.C. (VT) and Owens, J.D. (FSU, NHMFL Geochemistry)
Introduction

The enrichment of trace-metal redox-sensitive combined with thallium and molybdenum isotopic compositions of sediments that were deposited in euxinic (anoxic and sulfidic) marine environments have the potential to resolve the relative amount of oxygen in the oceans [1, 2]. The combination of these proxies allows for tracking of a more holistic reconstruction of global redox conditions by tracking the global burial of manganese oxides, redox-sensitive trace-metals and sulfides. During the Mesozoic, there were several intervals when the amount of oxygen in the oceans likely decreased dramatically, and are called oceanic anoxic events (OAEs). These intervals are also associated with massive volcanism, global warming, increased chemical weathering, and marine extinctions. Recent evidence suggests that ocean anoxia increased before the interval that is normally defined as the OAE during at least one of the Cretaceous OAEs [1, 3]. We are utilizing the thallium isotopic compositions of organic-rich shales from western Alberta to decipher if similar patterns are observed at the onset of the Early Jurassic Toarcian OAE (T-OAE; ~183 million years ago).
Experimental 

Organic-rich shales from western Alberta that were deposited during the Early Jurassic were processed for elemental concentrations and thallium, and molybdenum isotopes in order to reconstruct the redox history of the global oceans. Briefly, these rocks were powdered and then dissolved by a suite of acids. For the analysis of isotopes samples were further purified and concentrated using column chemistry. The elemental concentrations and isotopic compositions were measured using an Agilent 7500cs ICP-MS and a ThermoFinnegan MC-ICP-MS, respectively.
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The thallium isotopic compositions increase before the T-OAE (see Fig. 1), which is indicative of an increase in marine anoxia and euxinia and a decrease in the global burial of manganese oxides.
Conclusions

The extent of marine anoxia and euxinia increased before the T-OAE, which may lead to an eventual refinement of the definition of an oceanic anoxic event.
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Fig.1 Toarcian Oceanic Anoxic event (gray shaded box) and associated thallium isotope excursion, which occurs before onset of T-OAE interval.









