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The evolution of the Afar mantle plume: tracking geochemical changes through 30 Ma of basaltic volcanism in Ethiopia
Nick Rogers and Ian Parkinson (OU) and 

Charlotte Vye (British Geological Survey, Edinburgh)
Possible CASE Studentship with BGS Edinburgh
· Field work in Ethiopia
· Working with British Geological Survey, Edinburgh

· Training in isotope geochemistry 

The composition of mantle plumes remains the subject of controversy, in particular whether or not they contain recycled oceanic lithosphere in the form of pyroxenite or eclogite, or even components from the Earth’s core.  Tomographic images of the mantle beneath the Afar region of Ethiopia, together with other evidence [1], show that the Afar plume has its origins deep within the mantle, possibly close to the core-mantle boundary. Similar observations in other plumes have led to a debate concerning the potential incorporation of core material in mantle plumes, and how to recognise this contribution in volcanic rocks erupted at the Earth’s surface. Coupled radiogenic 187Os/188Os and 186Os/188Os ratios, high 3He/4He ratios and elevated Fe/Mn ratios in plume-related Hawaiian picrites [2] have all been interpreted to indicate a contribution from the Earth’s core. By contrast the presence of comparably high Fe/Mn and 3He/4He ratios associated with unradiogenic 187Os/188Os ratios in the Ethiopian flood basalts casts doubt on the Hawaiian model, while preliminary data on younger basalts from Afar indicates that the high Fe/Mn ratios also diminish with time. The alternative model is that the transition element ratios are controlled by a pyroxenite contribution to the mantle source region [3], but the Os isotopes imply that any added components are be too young to be recycled oceanic lithosphere.

This research outlined in this proposal will exploit the record of plume-related volcanism in the Afar Depression, Ethiopia to track the development of the Afar plume source throughout its 30 Ma history. The aims of the project are:

· to determine whether or not the Fe/Mn ratio in erupted basaltic lavas is a measure of source composition as reflected in radiogenic isotopes

· to explore how the Fe/Mn ratio varies with time and the depth of partial melting 

· to determine how the Fe/Mn ratio is affected by magmatic differentiation

Such questions are critical to debates concerning how the composition of erupted basalts relate to the composition and evolution of the deep mantle, how melts are generated within mantle plumes and the role of plate recycling in determining the composition of the Earth’s mantle.

The student will work with BGS Edinburgh, who are a partner institution to the NERC-funded Afar Rift Consortium. They will benefit from training in remote sensing data interpretation using three-dimensional image analysis and modern methods for digital data capture in the field whilst experiencing field work in challenging terrain.  Existing ASTER and Landsat imagery will provide identification of compositionally distinct and suitable materials so that the student can subsequently join a field expedition to the Afar during early 2011 for targeted sampling of selected volcanic rocks to complement existing OU collections. Subsequent analytical research will be undertaken in the state-of-the-art laboratories at the Open University, and students will be fully trained in mass spectrometric measurements of radiogenic isotopes and trace elements, XRF and electron microprobe analysis. 

The Department has a thriving postgraduate community and the post graduate 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 discuss this project, please contact the supervisors either by e-mail n.w.rogers@open.ac.uk or by writing to the address above enclosing a full academic CV and the names and addresses of three academic referees.
[1] Courtillot. V. et al. 2003, EPSL, 205, 295–308. [2] Humayun, M. et al. 2004. Science, 306, 91–94. DOI: 10.1126/science.1101050. [3] Sobolev, A.V. et al., 2007 Science, 316, 412–417.

[image: image1.png]