	[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/



Iron isotope geochemistry of the Baltic Sea and its link to global climate

Manuela Fehr, Mahesh Anand and Nick Rogers
· Collection of samples during an oceanographic cruise to the Baltic Sea

· Opportunity to work in state of the art mass-spectrometry labs 
· Contribute raw data for understanding climate change
Iron (Fe) is an important micronutrient in seawater and in some parts of the ocean it is thought that phytoplankton growth is limited by the availability of Fe. Because phytoplankton remove carbon dioxide (CO2) from the atmosphere, and convert it to organic carbon, phytoplankton growth regulates the levels of CO2 and hence global climate. For this reason, it is important to understand more fully the biogeochemical cycle of iron in seawater and hence, Fe sources to the ocean. However, studies of the ocean chemistry of iron are hampered by its extremely low abundances in open ocean waters. The Baltic Sea is a semi-enclosed brackish water body that has higher Fe contents than the open ocean, which facilitates the investigation of Fe geochemistry. In this project, the Baltic Sea will be used as a model system to examine potential variations in the Fe-isotope input to the ocean and its modification due to biogeochemical and redox processes. In particular, this study aims to trace and quantify the composition of two major Fe sources to the ocean: river water and sediment porewater. 

Representative samples of sediments, porewater, brackish water, river water, and filtered particles will be collected during a cruise to the Baltic Sea in the spring of Year 1. Returned samples and archived samples from our collaborators at the Swedish Museum of Natural History and Stockholm University will be fully characterized for major and trace elements, organic carbon and iron speciation. Selected samples will be subsequently analyzed for Fe isotope variation using state-of-the-art MC-ICPMS, employing methods that will be developed by the student from existing techniques.

The major aims of this project are as follows:

1)
Build an inventory of the isotopic compositions and Fe concentrations of the major Fe sources and sinks in the Baltic Sea. Determine whether basins with oxic bottom waters receive different Fe inputs compared to anoxic basins and whether river water and sediment porewater have a characteristic Fe isotopic signature.

2)
Establish how Fe isotopes are modified by biogeochemical processes (e.g. photosynthesis and oxidation-reduction reactions) to improve our understanding of the links between the iron cycle, biological activity and atmospheric CO2. Determine whether processes in the photic zone affect the composition of particulate and dissolved iron. This will be achieved by analyses of particulate and dissolved Fe in depth profiles and sediment trap materials.
The student will receive a full training in field techniques for the collection of sediments, particle and water samples. In the laboratory she/he be involved in the further development of chemical and mass spectrometric techniques for Fe isotope and elemental concentration measurements, notably using MC- and quadrupole ICPMS. 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. 

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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