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The role of liquid water and salts in periglacial environments on Mars: a remote sensing and laboratory study

Matt Balme, Axel Hagermann (OU)
and Peter Grindrod (University College London)

· Use the latest ultra high-resolution imaging and Digital Elevation Model data from Mars.

· Explore the roles of water and ice in shaping recent martian landscapes.
· Use a Mars simulation chamber to determine the behaviour of hydrated salts and brines under martian conditions.

Two of the most important results from the latest Mars missions are: 1) the identification of geologically recent periglacial landforms (e.g. fluvial gullies, sorted stone circles and stripes, thermokarst pits, retrogressive thaw slumps); and 2) the Phoenix Lander’s identification of significant quantities of hydrated salts in the martian regolith.
The first result implies the presence of recent, liquid water on Mars – a significant conclusion for martian geochemistry, hydrogeology and astrobiology, but puzzling because it implies a recent martian climate different to that predicted by current models. The second observation provides a possible solution to this puzzle, for the presence of salts can depress the freezing point of water and some hydrated salts can even change phase at very low temperature.
The aim of this project is to determine the temporal and geographical extents of periglacial landforms on Mars and to explore the role of salts in their formation. The project is multidisciplinary and will contain both remote sensing/planetary mapping and laboratory experiments aspects.
The student will firstly explore, map and catalogue the range of geologically recent periglacial and permafrost landforms on Mars. The latest NASA and ESA remote sensing data, including 25cm/pixel “HiRISE” images from Mars Reconnaissance Orbiter, will be used. Training in planetary GIS and 3D Digital Elevation Model creation from stereo HiRISE images will be provided.
Secondly, the student will undertake a programme of laboratory experiments to investigate how simulated martian regolith with a component of hydrated salts behaves under martian atmospheric conditions. Using an environmental chamber, the student will explore whether cyclical phase changes in hydrated salts can create observable geomorphic changes in the substrate under martian conditions. The student will also use an environmental chamber containing a simulated martian hillslope to investigate how salt content affects the mobility and erosional potential of water under martian conditions. The aim here is to explore the role of salts in gully formation.
The project will be based at the Open University, but some aspects of the work will be partnership with University College London.
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.r.balme@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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