
  

 

 

PROJECT TITLE: Linking subglacial landscapes, geology and ice sheet dynamics in East Antarctic 
frontiers 

Lead Institution:  British Antarctic Survey 

Lead Supervisor:   Dr Fausto Ferraccioli, BAS, Geology & Geophysics 

Co-Supervisor:  Prof. Jonathan Bamber, School of Geography, Bristol University 

Co-Supervisor:  Partner- Prof Martin Siegert, Grantham Institute of Climate Change, Imperial College 
London 

Project Enquiries & Applications:  Dr Fausto Ferraccioli - ffe@bas.ac.uk 

Project Background 

Project Aims and Methods 

Candidate Requirements 

East Antarctica is the least understood continent and hosts the largest ice sheet on Earth. To understand the past 
and predict the future behaviour of the East Antarctic Ice Sheet we need to characterise the variability in basal 
conditions, such as topography, geology and hydrology that can also affect ice dynamics. 

Our knowledge of the sub ice topography, geology and hydrology in East Antarctica is advancing rapidly, aided by 
extensive international aerogeophysical campaigns and data compilations. Large un-explored frontiers such as the 
Recovery, South Pole and Princess Elizabeth Land regions are the focus of current research.  

This project involves in depth analyses and modelling of recent aerogeophysical datasets over these frontiers to 
investigate subglacial landscapes and sub-ice hydrology and the underlying geology and deeper crustal and 
lithospheric architecture. The project will reveal contrasting topographic, hyrdological and Solid Earth influences on 
ice sheet dynamics for these different East Antarctic frontiers.  
 

This project aims to characterise the variability in topographic, hydrologic and geological basal conditions in interior 
East Antarctica and assess their influence on past, present and future ice sheet dynamics. We aim to analyse in 
particular several key marine-based regions in East Antarctica, which are likely more prone to instability, including 
the Wilkes and Aurora subglacial basins, the Recovery and Pensacola-Pole basins and also the Princess Elizabeth Land 
sector of East Antarctica.  

To achieve this, the student will jointly analyse radar, laser, gravity and magnetic data and ice surface imagery. In 
particular the student will help develop novel three-dimensional models of subglacial geology, including e.g. 
sedimentary basin and basement architecture models and develop innovative finite geothermal heat flux models and 
new process-oriented approaches. 
 
The expected outcomes of this PhD are a much improved quantification of the variability in tectonic, erosional, 
geological and hydrological processes and boundary conditions in several poorly understood East Antarctic frontiers, 
and a more profound understanding of their influence on the evolution and the dynamics of the overlying ice sheet. 
 

The project will suit a geophysicist or a numerate geologist or glaciologist, who is interested in an interdisciplinary 
PhD project that will straddle the boundaries between Solid Earth, Earth Surface and cryosphere studies. 



  

 

Training 

References / Background reading list 

Useful links 

 

 

The student will join an experienced and multidisciplinary Antarctic research team with a strong commitment to 
training and knowledge exchange and a wide ranging portfolio of national and international collaborators.  
 
The student will be trained in computational techniques, in the handling of large geophysical datasets, in potential 
field and radar methodologies, and in the use of specialised software.  
 
Broader training opportunities in time and project management, team skills and scientific writing will be offered.  
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Interested in a project?  Contact the lead project supervisor for more information. 
 
To apply, please send the following documents directly to the project supervisor: 

 A full CV  

 Copies of transcripts and degree certificates 

 A statement of interest (no more than 2 sides A4) 

 Name/email address of two professional referees 
 
For general enquiries: Contact Ali Teague alag@bas.ac.uk in the BAS Student Office 
The application deadline is 1600 hours GMT Monday 7 January 2019 and interviews will take place between 4 
and 15 February 2019. For more information about the NERC GW4+ DTP, please visit https://nercgw4plus.ac.uk. 
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