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Understanding rapid climate change across the Eocene-Oligocene boundary
Pallavi Anand (OU), Philip Sexton (Cardiff University),

Iain Gilmour and Jonathan Watson (OU)

· Novel application of new and established geochemical proxies
· Training in microfossil taxonomy and taphonomy

· Integration of geochemical proxy records to establish the links between atmospheric CO2, global temperature and ice-volume
Earth’s climate has cooled over the last ~50 million years from the very warm ‘greenhouse’ conditions of the early Cenozoic to today’s ‘icehouse’ world1. This cooling has been linked to a decline in levels of atmospheric CO21. However, this cooling and, by implication, the evolution of CO2, was neither unidirectional nor gradual, but punctuated by pronounced, short-lived climatic excursions [1-3]. This project will examine the most dramatic of these excursions that occurred across the Eocene/Oligocene boundary (the ‘Oi-1 event‘) and was associated with the first appearance of a large, land-based ice sheet on Antarctica [4]. The primary objectives are to generate high resolution temperature, ice-volume and CO2 records of the Oi-1 event through analysis of the chemical composition of the ancient shells of marine plankton. This will be done by:

(1)
Assessing and quantifying the preservation (taphonomy) of microfossil shells in the samples using Scanning Electron Microscopy (SEM) and oxygen and carbon isotope measurements [5],

(2)
Analysing the geochemical (trace element and isotopic composition) of ancient planktonic and benthic foraminifera from across the Eocene-Oligocene boundary (~34 Ma),

(3)
Acquiring new records of temperature based on inorganic (trace element/Ca) and organic (Tex86, UK’37) proxies and CO2 based on B/Ca and shell mass proxies.

(4)
Integrating these records with other published records of climate and of continental weathering intensity. Together, these records will help in understanding the causes and driving forces for the genesis of a permanent and large-scale Antarctic ice sheet.
Sediment samples will be obtained from the worldwide repositories of the Integrated Ocean Drilling Programme (IODP), and there may be an opportunity for the student to participate in an IODP drilling expedition. The studentship will provide training in microfossil taxonomy and taphonomy, and all aspects of 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, or SextonPF@cardiff.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] J.C. Zachos et al., 2001. Science, 292, 274–278. [2] Sexton, P.F. et al., 2006. Paleoceanography, 21(2): PA2019, doi:10.1029/2005PA001253. [3] Edgar, K. et al., 2007. Nature, 448: 908–911. [4] Coxall, H.K. et al., 2005. Nature, 433: 53–57. [5] Sexton, P.F. et al., 2006. Geochemistry Geophysics Geosystems, 7, Q12P19, doi:10.1029/2006GC001291.
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