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A re-evaluation of Sr isotopes in magmatic systems; combined radiogenic and stable Sr isotope studies and the high-temperature fractionation of Sr isotopes

Ian Parkinson, Bruce Charlier (OU) and Prof. Kevin Burton (Oxford University)

· Fieldwork in southern Norway and the Italian Alps
· Training in the measurement of radiogenic and stable Sr isotopes
· Training in the interpretation and modelling of isotopic data
· The opportunity to be part of a multi-disciplinary research group (with interests ranging from oceans to planetary evolution)
The radiogenic Sr isotope ratio, 87Sr/86Sr, has been measured for over 50 years and is the cornerstone of a large number of dating and petrogenetic studies. Implicit in all of these studies, and specifically in the measurement of 87Sr/86Sr, is the assumption that the stable isotope ratios of Sr (88Sr/86Sr and 84Sr/86Sr) are invariant. However, recent studies have demonstrated that this is not true, and variations in 88Sr/86Sr of at least 0.5‰ exist in terrestrial magmas [1, 2]. Plagioclase fractionation is implicated in producing much of the variation, but the exact mechanisms are not well understood. Viable mechanisms include equilibrium or kinetic isotopic fractionation during crystallisation and/or magma mixing [3, 4]. However, what is clear is that such variations may affect the veracity of isochron ages, suggest that the continental crust is heterogeneous and has implications for other planetary bodies where plagioclase fractionation is important, such as the Moon.

In order to evaluate the controls on stable Sr isotope variation, the project aims to focus on several key magmatic systems using micro-sampling techniques (micro-drilling and laser ablation). Strontium isotope measurements will use double-spike thermal ionisation mass spectrometry (TIMS) techniques that are well established at the Open University [5]. This methodology allows us to measure the 88Sr/86Sr ratio to a precision 6-8 times better than published literature values. The project will address the following objectives:

1) Provide an assessment of the fractionation factors and the relative roles of different minerals in producing stable Sr isotopic variations by studying the Ademello intrusive complex, Northern Italy, which comprises a complete fractionation sequence from gabbro to evolved granitoids. 

2) Determine the Sr isotopic composition of (i) lower crustal granulites to evaluate the heterogeneity of the deeper crust, and (ii) anorthosites from southern Norway, as an analogue of Lunar anorthosites.

3) Understand kinetic fractionation effects during diffusion and melt interaction by micro-sampling individual feldspar crystals from well-characterised Fish Canyon Tuff samples.

The results of the project will feed into ongoing research projects that aim to understand the range of 88Sr/86Sr that is delivered to the oceans during continental weathering and that study planetary evolution.

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 have any queries about this project please contact the supervisors either by email I.J.Parkinson@open.ac.uk or B.L.A.Charlier@open.ac.uk or writing to the address above enclosing a CV and the names and addresses of three academic referees.
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