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Tellurium isotopes – investigation of a new oceanographic redox proxy of environmental change
Manuela Fehr, Anthony Cohen and Ian Parkinson

· Opportunity to work in state of the art mass-spectrometry labs 

· Fieldwork in the UK and in Sweden 

· Opportunity to establish a new stable isotope proxy for climate change
The marine environment is susceptible to profound future modification as a result of environmental change.  Along with ocean acidification, seawater deoxygenation and a widespread increase of reducing conditions are likely over the coming years. However, the manner in which these modifications will develop is a matter of great uncertainty. One way of addressing this question is to decipher records of past environmental change that are recorded in geological materials. This project will use recent developments in MC-ICPMS mass spectrometry to investigate the tellurium stable isotope system, in order to define its potential as a new proxy for understanding redox processes in the marine environment. Abiotic and biotic redox reactions cause tellurium isotope fractionation [1,2] and both tetravalent (Te4+) and hexavalent (Te6+) tellurium species can exist in natural waters [3]. 
The major aims of this project are to:

1)
Evaluate the composition and variability of Te isotopes in the oceans and determine whether temporal changes in the marine Te isotope composition have taken place. To achieve this, the Te isotopic composition of hydrogenous ferromanganese crusts will be analysed to obtain an overview of the magnitude of Te stable isotope variations in the ocean. Ferromanganese crusts precipitate from seawater, concentrating Te in the process, and therefore they can provide a record of the composition of seawater through time. Tellurium is thought to have a short residence time in the ocean [4], although its value is known imprecisely. Consequently, ferromanganese crusts are likely to record the local seawater composition of Te and can give insights into the Te isotopic variability of various Te sources to the ocean.

2)
Determine accurately the residence time of Te and its riverine input to the oceans. Estimates of the residence time of Te in the world’s oceans are strongly dependent on the riverine Te input flux, which is very poorly constrained at present [4]. Therefore, this study will also investigate Te concentrations in river water and particulate samples to derive a better estimate for the riverine Te input to the oceans. River water samples will be collected around the UK and during a sampling trip to Sweden, as well as using archived samples from the world’s rivers. 
Training will be given for sample collection, chemical and mass spectrometric techniques (MC-ICPMS, ICP-MS) for Te isotope and concentration measurements [5] that will also include isotope dilution and a Te double-spike. 

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 to m.a.fehr@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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