	[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/



High resolution temperature records of abrupt climate change: an integrated geochemical and isotopic study

Angela L.Coe, Pallavi Anand and Anthony S. Cohen

· Fieldwork in California and work on deep-sea ODP material

· Investigate key periods of abrupt climate change in Earth’s history that involved both global cooling and global warming

· Application of a suite of isotopic and geochemical proxies for past seawater temperature 

· Training in and use of cutting-edge isotopic and geochemical analytical techniques

Earth’s environment has changed constantly throughout its history, and climate change is a natural feature of Earth’s dynamic state. Episodes of relatively abrupt climate change have taken place on timescales of years to millennia [1], often superimposed on either the long-term norm or the gradual changes that occur over tens of millions of years. On occasion abrupt change has heralded a new climatic era. However, unraveling the causes of former episodes of abrupt climate change is far from straightforward. The student will approach this problem by analysing samples of foraminifera collected at very high-resolution from well-preserved sections covering key intervals of abrupt climate change. They will produce high resolution records of temperature representing the mid-Miocene cooling c. 14 Ma ago in sections that are exposed in coastal California, and we will correlate these results with those from contemporaneous samples from the deep ocean at ODP sites 1146 and 1237 [2]. Additionally we will study samples from ODP site 724 in the Arabian sea, and from elsewhere, to investigate the magnitude and timescale of warming, and of changing ocean circulation, which occurred rapidly at the termination of the last glacial maximum.

The specific objectives of the project are to:

1.
Determine the changes in seawater temperature across the mid-Miocene cooling by measuring Mg/Ca and 18O ratios in foraminifera in samples from the Monterey Formation in California.

2.
Compare the results from the Monterey Formation samples with those from the deep ocean, obtaining new data from ODP sites as necessary.

3.
Interpret the new temperature data in relation to other high resolution sedimentary and geochemical proxy data that tell us about contemporaneous global environmental change, with reference to the astronomical timescales already available for these sites.

4.
Obtain new temperature data from foraminifera samples spanning the last glacial maximum.

5.
Use the new data from (1), (2) and (4) to investigate how changing seawater temperature affected ocean circulation patterns.

This project will involve work on existing samples from the Monterey Formation and from relevant ODP sites, and will include further fieldwork in California. Intensive training in the theory and practical application of modern geochemical and isotopic techniques will be provided in the state-of-the-art isotope laboratories in the Department of Earth and Environmental Sciences. The successful candidate will form part of an interdisciplinary team working on the causes and consequences of abrupt climate change in the Mesozoic and Cainozoic.

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. In addition, the successful candidate will be trained in field methods and geochemical techniques.

If you would like to apply or discuss this project, please contact the supervisors either by e-mail a.s.cohen@open.ac.uk, or pallavi.anand@open.ac.uk or a.l.coe@open.ac.uk or by writing to the address above enclosing a full academic CV and the names and addresses of three academic referees.
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