Internal radar layers in central West Antarctica and their implications
for Holocene ice sheet changes

Donald D. Blankenship1, Martin J. Siegert2, Brian Welch3, David Morse1, Andreas Vieli2, lan Joughin4,
Edward C. King5, Gwendolyn J.-M. C. Leysinger Vieli2, Antony J. Payne2, Robert Jacobel3

1. Institute for Geophysics, John A. and Katherine G. Jackson School of Geosciences, The University of
Texas at Austin, 4412 Spicewood Springs Road, Austin, TX 78759, USA

2. Centre for Polar Observation and Modelling, Bristol Glaciology Centre, School of Geographical Sciences,
University of Bristol, Bristol BS8 1SS, UK

3. Physics Department, St. Olaf College, Northfield, Minnesota, MN 55057, USA

4. Jet Propulsion Laboratory, Mail Stop 300-235, 4800 Oak Grove Drive, Pasadena, CA 91109 USA

5. Physical Sciences Division, British Antarctic Survey, High Cross, Madingley Road, Cambridge CB3 OET,
UK

Upstream of Ice Stream D in West Antarctica, RES data reveal a major and distinctive englacial structure,
where internal layers are located at an ice depth up to 1 km deeper than their surrounding elevations. The
linear englacial ‘fold’ that is formed by the layer pattern can be traced well across 10 km, and less well for
much longer. The long-axis of the structure is located at a 30° angle to the current ice flow direction. A
number of ways in which this layer pattern may have formed are examined. This examination shows that
the layer structure is more easily explained if the ice flow direction were along the line of the fold’s axis than
under the current glaciological setting. Ice flow modelling is used to propose that the englacial feature was
developed by significant rates of basal melting in association with ice-sheet downdraw at a time when the
ice flow direction was different to today. Current ice dynamics may account for subsequent deformation of
the internal layer patterns in the last few thousand years.



	Internal radar layers in central West Antarctica and their implications for Holocene ice sheet changes

