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Marine carbonates and ocean chemistry: 

new insights on an old record
Ian Parkinson, Pallavi Anand, Christopher Pearce (OU),
Prof. Kevin Burton (University of Oxford)
· Opportunity to participate in an Integrated Ocean Drilling Programme (IODP) cruise
· Calibration and application of novel stable isotope systems (Mg, Ca and Sr) in marine carbonates
· Training in microfossil taxonomy and geochemistry
· Integration of various palaeoceanographic proxy records to establish the links between environmental parameters, ocean chemistry and climate
Marine carbonates have excellent potential for revealing changes in ocean chemistry throughout Earth’s history, as their chemical composition depends on surrounding environmental conditions during precipitation (e.g., temperature, pCO2, water chemistry). Advances in analytical techniques mean that stable-isotope geochemistry may now provide a valuable new insight into environmental conditions at the time of carbonate formation. However, in order to reconstruct past records from these variables it is imperative to independently constrain the dependence of each variable on known environmental parameters. This project consequently aims to determine to what extent the dominant ions (Mg, Ca and Sr) are isotopically fractionated during carbonate formation, and whether such variations can be related to changes in ocean chemistry over time. 

The ubiquitous occurrence of carbonates throughout the modern oceans and within the geological record means they have long provided a focus for investigating variations in ocean chemistry and climate [1]. Particular attention has been paid to trace element/Ca ratios and oxygen and carbon stable isotopes in the fossilised shells of marine plankton (foraminifera), as they can provide proxy records for sea-surface temperature, salinity and productivity. Recent results [2-4] suggest that environmental variations may also result in Mg, Ca and Sr isotopic fractionation within the foraminiferal shell. This project will ascertain the extent to which this fractionation is dependent on species, temperature, pCO2, [CO3]2- and other key parameters by performing multi-isotope analyses on foraminifera samples collected from well-constrained modern marine environments, as well as on inorganically precipitated carbonates. Once calibrated, foraminifera samples collected from sediment cores will be analysed to provide new insights on changes in marine chemistry throughout the Cenozoic.

Sediment samples will be obtained from the Integrated Ocean Drilling Programme (IODP) archive, and there may be an opportunity for the student to participate in an IODP cruise. The studentship will receive training in both MC-ICP-MS and TIMS mass spectrometry analysis, as well as microfossil taxonomy and other high-precision chemical measurements, within a vibrant research group with interests that include oceanography, geochemistry, and climate change.

The Department has a thriving postgraduate community and the postgraduate training programme provides a full range of courses covering: research techniques, scientific methods, information technology, communication and interpersonal skills, which are tailored to the needs of each student.

If you would like to apply or have any queries about this project please contact the supervisors either by email, pallavi.anand@open.ac.uk, i.j.parkinson@open.ac.uk or c.pearce@open.ac.uk, or by writing to the address above enclosing a full academic CV and the names and addresses of three academic referees.
Further reading: [1] Henderson (2002) EPSL v203 1-13. [2] Pogge von Strandmann (2008) G-Cubed doi:2008GC002209. [3] Gussone et al. (2003) GCA v67 1375-1382. [4] Stevenson et al. (2009) AGU Fall. Meet. Suppl. 
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