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Guest Editorial

Standing on the shoulders of giants

Almost twenty years has passed since David Sugden and colleagues published a seminal paper in
Nature presenting geomorphic evidence for the long-term stability of the East Antarctic Ice

Sheet (EAIS). This laid a cornerstone for our understanding of Antarctic ice sheet history that has
had major ramifications for the role of the EAIS in past and, indeed in future sea level rise estimates.
Yet, despite two decades of research, the stability of the EAIS in a warmer world remains enigmatic.
The debate this work precipitated created a relative academic storm, and would lead David to write
a key paper debating the interpretation of the evidence presented; provocatively entitled ‘The East
Antarctic Ice Sheet: unstable ice or unstable ideas?’
The quest for an answer has precipitated some of the most influential science projects undertaken in

Antarctica. This includes the Cape Roberts Drilling Project, and the highly successful ANDRILL
programme, which has provided multiple new insights into global climate and Antarctic ice sheet
history. However, key questions still remain over the relative stability of the EAIS during periods of
elevated CO2 and warming oceans. We are currently unsure whether the EAIS has a ‘tipping point’ in
response to future climate change, and its resulting sea level contribution is fiercely debated.
In the past decade projects such as ICECAP and emerging satellite remote sensing studies from

GRACE to ICESat have provided unique insights on the EAIS and, critically, the sub-glacial
environment that, as David hypothesized, would be the key to understanding its evolution and
therefore its stability. New data, and new technologies, have provided the updated BEDMAP
compilation, which provides critical constraints for future work,
Alongside these advances are important new records from both the ice sheet and the surrounding

ocean. From the successful Aurora Basin ice-core drilling project to the ongoing Integrated Ocean
Drilling Program focused in the oceans surrounding the EAIS, new records of climate are providing
critical pieces to complete this challenging puzzle. Alongside these is an improved understanding of
the dynamics of the Southern Ocean, which together with advances in our understanding of the
sensitivity of marine-terminating ice sheets to ocean forcing, suggest that circulation changes in the
Southern Ocean could induce accelerated mass loss from marine-based sectors of the EAIS
contributing to global sea level rise.
However, the final piece of the jigsaw that will resolve this long-standing debate is still missing. This is

probably because the answer does not actually lie in either the stability or instability camps, but rather in
a combination with distinct sectors of ice sheet responding dynamically and regionally to relatively small
changes in climate. An ever-increasing number of studies suggest this, including ice sheet modelling,
palaeoceanography and contemporary glaciological studies. However, on the question of Pliocene and
indeed Pleistocene East Antarctic Ice Sheet stability, the jury is still out.
So what, or perhaps more importantly who, will be able to resolve this important debate? Certainly it

will take techniques and individuals capable of bridging each of these disciplines, and David’s
work has demonstrated a remarkable capacity for encouraging cross-fertilization between separate
disciplines. Indeed today, the field that we call “glaciology” is well placed to address this question,
being vibrant and widely interdisciplinary, with considerable cross-representation from field scientists,
remote sensors, oceanographers, climate modelers, geomorphologists and a community of cryospheric
numerical modelers. However, given the scale of Antarctica and the fragmentary nature of the evidence,
answering this question will take scientists who, as David’s undergraduate tutor at Oxford once said,
“understand that ideas are as respectable as facts and that they exist to be questioned.”

CHRIS FOGWILL, ROBERT BINGHAM, ANDREW MACKINTOSH, DAVID MARCHANT
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The guest editors wish to express thanks to all of the authors involved in the manuscripts submitted
to this special volume of Antarctic Science, celebrating the award of The Seligman Crystal to
Professor David Sugden from the International Glaciological Society. The response from the
international Antarctic geoscience community to our request for submissions was overwhelming.
Each of the papers contained within this volume provides valuable new insights into key questions
within Antarctic geoscience and glaciology, reflecting the enthusiastic, longstanding and on-going
influence that David has had on the fields of Antarctic glaciology and geomorphology. In addition,
by covering subjects as diverse as modern ice shelf and ice sheet processes, to Antarctic and Martian
geomorphology, ice sheet modelling to ice sheet climate forcing this special volume is truly
multidisciplinary, reflecting David’s interests and the scope of Antarctic Science. Finally, the guest
editors wish to extend a special thanks to Prof David Walton, Sharon Cooke and the Antarctic Science
Editorial team, for their support, guidance and patience throughout the development of this volume.

602

http://journals.cambridge.org


ANTARCTIC SCIENCE, VOLUME 26 - ISSUE 06

Standing on the shoulders of giants
Chris Fogwill and Robert Bingham and Andrew Mackintosh and David Marchant

Antarctic Science, Volume 26, Issue 06, December 2014, pp 601-602
doi: 10.1017/S095410201400073X, Published online by Cambridge University Press 13 Nov 2014

Professor David E. Sugden – an appreciation
George H. Denton

Antarctic Science, Volume 26, Issue 06, December 2014, pp 603-603
doi: 10.1017/S0954102014000388, Published online by Cambridge University Press 13 Nov 2014

James Croll (1821–1890): ice, ice ages and the Antarctic connection
David E. Sugden

Antarctic Science, Volume 26, Issue 06, December 2014, pp 604-613
doi: 10.1017/S095410201400008X, Published online by Cambridge University Press 13 Nov 2014

A new Antarctic Peninsula glacier basin inventory and observed area changes since the 1940s
A.J. Cook and D.G. Vaughan and A.J. Luckman and T. Murray

Antarctic Science, Volume 26, Issue 06, December 2014, pp 614-624
doi: 10.1017/S0954102014000200, Published online by Cambridge University Press 13 Nov 2014

Surface melt and ponding on Larsen C Ice Shelf and the impact of föhn winds
Adrian Luckman and Andrew Elvidge and Daniela Jansen and Bernd Kulessa and Peter Kuipers Munneke and John King and Nicholas E. Barrand

Antarctic Science, Volume 26, Issue 06, December 2014, pp 625-635
doi: 10.1017/S0954102014000339, Published online by Cambridge University Press 13 Nov 2014

Recent variations in the terminus position, ice velocity and surface elevation of Langhovde Glacier, East Antarctica
Takehiro Fukuda and Shin Sugiyama and Takanobu Sawagaki and Kazuki Nakamura

Antarctic Science, Volume 26, Issue 06, December 2014, pp 636-645
doi: 10.1017/S0954102014000364, Published online by Cambridge University Press 13 Nov 2014

The structural and dynamic responses of Stange Ice Shelf to recent environmental change
T.O. Holt and N.F. Glasser and H.A. Fricker and L. Padman and A. Luckman and O. King and D.J. Quincey and M.R. Siegfried

Antarctic Science, Volume 26, Issue 06, December 2014, pp 646-660
doi: 10.1017/S095410201400039X, Published online by Cambridge University Press 13 Nov 2014

Ice shelf history determined from deformation styles in surface debris
Neil F. Glasser and Tom Holt and Ed Fleming and Carl Stevenson

Antarctic Science, Volume 26, Issue 06, December 2014, pp 661-673
doi: 10.1017/S0954102014000376, Published online by Cambridge University Press 13 Nov 2014

Drivers of abrupt Holocene shifts in West Antarctic ice stream direction determined from combined ice sheet modelling and geologic signatures
C.J. Fogwill and C.S.M. Turney and N.R. Golledge and D.H. Rood and K. Hippe and L. Wacker and R. Wieler and E.B. Rainsley and R.S. Jones

Antarctic Science, Volume 26, Issue 06, December 2014, pp 674-686
doi: 10.1017/S0954102014000613, Published online by Cambridge University Press 13 Nov 2014

The U-Pb detrital zircon signature of West Antarctic ice stream tills in the Ross embayment, with implications for Last Glacial Maximum ice flow
reconstructions
Kathy J. Licht and Andrea J. Hennessy and Bethany M. Welke
Antarctic Science, Volume 26, Issue 06, December 2014, pp 687-697
doi: 10.1017/S0954102014000315, Published online by Cambridge University Press 13 Nov 2014

Selective erosion beneath the Antarctic Peninsula Ice Sheet during LGM retreat
Nicholas R. Golledge

Antarctic Science, Volume 26, Issue 06, December 2014, pp 698-707
doi: 10.1017/S0954102014000340, Published online by Cambridge University Press 13 Nov 2014

© Cambridge University Press 2014.



ANTARCTIC SCIENCE, VOLUME 26 - ISSUE 06

Features of the glacial history of the Transantarctic Mountains inferred from cosmogenic 26Al, 10Be and 21Ne concentrations in bedrock surfaces
Greg Balco and John O.H. Stone and Maciej G. Sliwinski and Claire Todd

Antarctic Science, Volume 26, Issue 06, December 2014, pp 708-723
doi: 10.1017/S0954102014000261, Published online by Cambridge University Press 13 Nov 2014

The glacial geomorphology of the Antarctic ice sheet bed
Stewart S.R. Jamieson and Chris R. Stokes and Neil Ross and David M. Rippin and Robert G. Bingham and Douglas S. Wilson and Martin Margold
and Michael J. Bentley
Antarctic Science, Volume 26, Issue 06, December 2014, pp 724-741
doi: 10.1017/S0954102014000212, Published online by Cambridge University Press 13 Nov 2014

Bedgap: where next for Antarctic subglacial mapping?
Hamish D. Pritchard

Antarctic Science, Volume 26, Issue 06, December 2014, pp 742-757
doi: 10.1017/S095410201400025X, Published online by Cambridge University Press 13 Nov 2014

Antarctic subglacial hydrology: current knowledge and future challenges
David W. Ashmore and Robert G. Bingham

Antarctic Science, Volume 26, Issue 06, December 2014, pp 758-773
doi: 10.1017/S0954102014000546, Published online by Cambridge University Press 13 Nov 2014

The climate history of early Mars: insights from the Antarctic McMurdo Dry Valleys hydrologic system
James W. Head and David R. Marchant

Antarctic Science, Volume 26, Issue 06, December 2014, pp 774-800
doi: 10.1017/S0954102014000686, Published online by Cambridge University Press 13 Nov 2014

ANS volume 26 issue 6 Cover and Front matter

Antarctic Science, Volume 26, Issue 06, December 2014, pp f1-f2
doi: 10.1017/S0954102014000753, Published online by Cambridge University Press 13 Nov 2014

ANS volume 26 issue 6 Cover and Back matter

Antarctic Science, Volume 26, Issue 06, December 2014, pp b1-b2
doi: 10.1017/S0954102014000765, Published online by Cambridge University Press 13 Nov 2014

© Cambridge University Press 2014.


	035_2014_Fogwill_AntSci_Editorial
	035_2014_Fogwill_AntSci_Editorial_cover
	035_2014_Fogwill_AntSci_Editorial
	Standing on the shoulders of�giants


	035_2014_Fogwill_AntSci_Editorial_toc



