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Constraining the Mg Composition and Isotopic Signature in Low-Temperature Geochemical Systems over the past 65 Myrs
Dial, A.R. (FSU, EOAS); Misra, S. (U. of Cambridge, Earth Science); Salters, V.J.M (FSU, EOAS) and Landing, W. M. (FSU, EOAS)
Introduction

Magnesium is an essential element to many geological processes on Earth’s crust. The seawater Mg isotopic composition (δ26MgSW) reflects a balance between continental weathering driven input, via rivers and groundwater discharge, and removal by high-temperature hydrothermal oceanic crust alteration, dolomite formation, and authigenic alumino-silicate clay formation. Since the oceanic residence time of Mg is significantly longer than the ocean mixing time, variations in δ26MgSW recorded by marine calcites, such as foraminifera, reflect a global picture that is driven by an imbalance between the sources and sinks1-3. Constraining δ26MgSW variations through time is motivated by an interest in the fluxes of Mg. For example, the weathering of continental rocks consumes CO2 as well as transports cations to the oceans, playing a critical role in climate history. Dolomite precipitation constitutes a major component of global carbonate reservoirs, but is a topic that is heavily debated and thus termed the “dolomite problem4.” The present study investigates δ26MgSW over the past 65 Myr (Cenozoic Era) by analyzing planktonic foraminifera and comparing the data to modeled results. 
Experimental


Foraminifera samples were chemically cleaned to remove authigenic minerals, post-depositional artifacts, and organic debris in a class-1000 clean lab in the Geochemistry division of the National High Magnetic Field Laboratory. After sample preparation was complete, samples were analyzed by Agilent 7500cs Quadrupole-Inductively Coupled Plasma-Mass Spectrometry for elemental ratios and by Thermo-Scientific (“Neptune”) Multi Collector-Inductively Coupled Plasma-Mass Spectrometry for isotope ratios (δ26MgSW). 
Results and Discussion


Twenty-two Cenozoic planktonic foraminifera were analyzed (Fig. 1). An overall decrease in δ26MgSW toward present-day values is observed, however due to apparent scatter and low sample size, definitive conclusions cannot be drawn from the present data set. We generated a modeled Mg isotopic record to compare our data set with and to determine which flux is the most likely the dominant contributor to δ26MgSW through time (Fig. 1). We found that the parameter representing dolomite formation is the major control on δ26MgSW.
Conclusions
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We present a magnesium isotopic record of Cenozoic (65 Myr) planktonic foraminifera as a proxy for seawater. By comparing our data with modeled results (Fig. 1), we determined that the Mg isotopic record is primarily influenced by the formation of dolomite. This indicates that Mg isotopes has potential to be a proxy for understanding variations in dolomite formation through time, and thus has potential to reveal information on the heavily debated “dolomite problem.”
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Fig.1 Mg isotopic ratios (δ26Mg, ‰) of model results of Cenozoic seawater (solid blue line) compared with planktonic foraminifera data (black dots) measured against time (Ma).









