	[image: image1.png]ANsiaAlun uadQ 8yl





	Department of Earth and Environmental Sciences

The Open University

Milton Keynes MK7 6AA

Tel. 01908 652889  Fax 01908 655151
Email Earth-Science-PHD-Enquiries@open.ac.uk
Web page http://www.open.ac.uk/science/earthsciences/



Understanding the Marine (53Cr record; an experimental and analytical approach
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· Fieldwork in Italy

· Training in the measurement of stable Cr isotopes
· Training in the interpretation and modelling of isotopic data
· Training in low-temperature experimental techniques
· The opportunity to be part of a multi-disciplinary, inter-university research project

· Guaranteed Funding
Chromium and Cr isotopes provide a potentially powerful tool for reconstructing the redox state of ancient seawater, because the speciation of Cr in natural waters is controlled by relatively simple Eh-pH relationships. Recent studies have demonstrated that although Cr(VI) is predicted to be the thermodynamically stable form in seawater (as CrO42-), significant amounts (5-20%) of Cr(III) may also be present in surface waters [1]. Therefore, experimental work would suggest the (53Cr of seawater could vary by up to 2‰ [2]. Research at the OU on Phanerozoic shallow marine carbonates demonstrates that they contain significant amounts of Cr (1–2 ppm), have a range in (53Cr of +0.76 to +1.8‰ and modern Bahamas Bank carbonates are broadly consistent with these carbonates directly recording the seawater (53Cr signature. Therefore carbonates are likely to provide a faithful record of the (53Cr of seawater.

However, other stable isotope systems (e.g., Mg, Ca and Sr) are significantly fractionated during the precipitation of calcium carbonate from seawater. Thus, the aim of this study is to experimentally determine the fractionation of Cr isotopes during carbonate formation under controlled conditions, to evaluate the partitioning of Cr into marine carbonates and to understand how mineral surfaces scavenge Cr during redox reactions. This knowledge will be applied to Early Toarcian shallow-marine carbonates from Italy, which record the onset of anoxia [4]. The project will address the following objectives:

1) Undertake carbonate precipitation experiments at the Open University, which will provide an understanding of the underlying crystal chemical controls on stable Cr isotope fractionation and element partitioning.
2) Conduct experiments to assess mineral surface redox reactions that control Cr scavenging from the oceans, which will be performed at the University of Leeds. Cr speciation will be determined by XANES and EXAFS at national and international synchrotron research facilities.
3) Two sequences of stratigraphically controlled marine carbonates from the Trento and Campania-Lucania Platforms will be analysed for their trace element and Cr isotopic composition by ICP-MS and Cr isotopes will be measured by double-spike MC-ICP-MS techniques [e.g., 3]. These will yield an unrivalled high-precision data set recording the onset of oceanic anoxia.
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