
  

IAPETUS 
doctoral training partnership 

 

 

Marine Geological Investigations of the History of the 

Northeast Greenland Ice Stream during the Last Glaciation 

(Ref IAP-17-55) 
 

Durham University, Geography Department 

In partnership with University of Stirling 
 

Supervisory Team  Professor Colm O’Cofaigh, Department of Geography, Durham 
University 

 Dr Tom Bradwell, Department of Biological and Environmental 

Sciences, University of Stirling  

 Professor Dave Roberts, Department of Geography, Durham 

University 

 Dr Jerry Lloyd, Department of Geography, Durham University 

 

Key Words Greenland Ice Sheet; ice streams; last glacial maximum; 

deglaciation; marine geology and geophysics 

 

 
Overview 
 

The 1.7 million km2 Greenland Ice Sheet (GIS) is the 

largest ice mass in the northern hemisphere today with a 

sea level equivalent of ~7 m. Observations from satellite 

remote sensing and oceanography over the last couple of 

decades show that the ice sheet is undergoing significant 

changes in many locations with thinning and rapid mass 

loss. These changes are concentrated around the 

periphery of the ice sheet and are associated with its 

marine-terminating outlet glaciers many of which are fast-

flowing and are the main pathways through which ice is 

delivered into the surrounding oceans. Our knowledge of 

the longer-term (centennial-millennial) history of these 

outlets, however, is still surprisingly poor for many 

sectors of the ice sheet and there remain large gaps in 

knowledge regarding ice sheet extent at the last glacial 

maximum and the timing, rate and drivers of its 

subsequent retreat (Funder et al., 2011).  

 

This PhD project will address this problem by 

reconstructing the LGM-Holocene history of the 

Northeast Greenland Ice Stream (NEGIS) (Fig. 1). NEGIS 

is the largest ice stream to drain the GIS and 

observations of ice shelf loss and rapid grounding line 

retreat post  

 

2010 suggest that it is starting to respond to recent 

atmospheric/oceanic change (Mouginot et al., 2015). 

The project will utilize marine geophysical datasets 

from the continental shelf supplemented by the 

analysis of sediment cores to reconstruct the extent of 

the ancestral NEGIS on the NE Greenland shelf at the 

LGM and its subsequent retreat history.  

 

 
 

Front of 79N Glacier in August 2016 – one of the floating 

termini of the Northeast Greenland Ice Stream. 

 
Methodology 
 

Data for the project will comprise existing marine 

geophysical datasets collected during research cruises 

to NE Greenland in 2016 and 2017 on the German 
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ice-breaker Polarstern. The cruises were part of a 

major NERC project (Greenland in a Warmer 

Climate) in collaboration with the Alfred Wegener 

Institute in Germany (Greenland Ice Sheet – Ocean 

Interaction and Fram Strait Fluxes). 

 

Marine geophyscial data comprise multibeam swath 

bathymetric imagery of seafloor morphology which 

will allow former ice sheet extent, flow direction and 

flow dynamics to be reconstructed. The multibeam 

data will be supplemented with shallow seismic (sub-

bottom profiler) data on acoustic stratigraphy and 

sediment thickness. Sediment coring during the two 

cruises utilised a 10 m long gravity corer and box 

corer to obtain samples of subglacial, deglacial and 

postglacial sediments from the shelf.  

 

The cores will be analysed for grain size, sedimentary 

structures, shear strength, and micro- and 

macrofaunal content. Selected samples will be dated 

using radiocarbon to obtain a chronology to 

determine the timing and rate of post-LGM ice stream 

and ice sheet retreat across the NE Greenland shelf. 

Timeline 
 

Year 1:  

Analysis of existing marine geophysical data and 

sediment cores from NE Greenland.  

Year 2:  

Continued analysis of marine sediment cores and 

submission of samples for radiocarbon dating.  

Year 3: 

Completion of all data analysis and interpretation. 

Commence thesis writing. Presentation of results at 

conferences. 

Year 4 (six months only): 

Completion and submission of thesis. Finalise 

publication manuscripts; attend major international 

conference. 

 
 

Training & Skills 
 

The student will receive training in the description 

analysis and interpretation of multibeam swath 

bathymetric datasets, sub-bottom profiler records and 

marine sediment cores. Broader, transferrable skills 

training will be provided via Durham University’s 

award-winning Career and Research Development 

(CAROD) group with courses in writing for 

publication, thesis writing, presentation skills etc. The 

student will also benefit from cross-disciplinary 

training provided through IAPETUS. The student will 

be a member of the Ice Sheets and Sea Level Research 

Cluster in Geography. It is also intended that the 

student will participate in a research cruise during the 

course of the PhD to experience the hands-on data 

collection of sediment cores at sea.
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Further Information 
 

Potential applicants are welcome to contact us for an 

informal discussion.  

Prof Colm O’Cofaigh (colm.ocofaigh@durham.ac.uk, 

0191-334-1890) 

Prof Dave Roberts (d.h.roberts@durham.ac.uk; 0191-

334-1935) 
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