
This is a repository copy of Ice sheet scale subglacial meltwater conduit dimensions and 
processes : insights from 3D morphometry of a large sample of eskers.

White Rose Research Online URL for this paper:
https://eprints.whiterose.ac.uk/174160/

Version: Published Version

Proceedings Paper:
Storrar, R., Jones, A., Butcher, F.E.G. orcid.org/0000-0002-5392-7286 et al. (7 more 
authors) (2021) Ice sheet scale subglacial meltwater conduit dimensions and processes : 
insights from 3D morphometry of a large sample of eskers. In: EGU General Assembly 
2021 Abstracts. EGU General Assembly, 19-30 Apr 2021, Virtual conference. European 
Geosciences Union (EGU) . 

https://doi.org/10.5194/egusphere-egu21-11371

eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/

Reuse 
This article is distributed under the terms of the Creative Commons Attribution (CC BY) licence. This licence 
allows you to distribute, remix, tweak, and build upon the work, even commercially, as long as you credit the 
authors for the original work. More information and the full terms of the licence here: 
https://creativecommons.org/licenses/ 

Takedown 
If you consider content in White Rose Research Online to be in breach of UK law, please notify us by 
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request. 



EGU21-11371
https://doi.org/10.5194/egusphere-egu21-11371
EGU General Assembly 2021© Author(s) 2021. This work is distributed under
the Creative Commons Attribution 4.0 License.

Ice sheet scale subglacial meltwater conduit dimensions andprocesses: insights from 3D morphometry of a large sample ofeskers
Robert Storrar1, Andrew Jones1, Frances Butcher2, Nico Dewald2, Chris Clark2, Cathy Delaney3,David Evans4, Emma Lewington2, Stephen Livingstone2, and Chris Stokes4
1Department of the Natural and Built Environment, Sheffield Hallam University, Sheffield, United Kingdom
(r.storrar@shu.ac.uk)
2Department of Geography, University of Sheffield, Sheffield, United Kingdom
3Department of Natural Sciences, Manchester Metropolitan University, Manchester, United Kingdom
4Department of Geography, Durham University, Durham, United Kingdom
Meltwater exerts an important influence on ice sheet dynamics and has attracted an increasingamount of attention over the last 20 years. However, the active subglacial environment remainsdifficult to study mainly due to its inaccessibility. Understanding of the dimensions, pattern, andextent of subglacial meltwater conduits at the ice sheet scale is limited to relatively sparseobservations. We address this gap by using the geomorphological record of Quaternary ice sheetsas a proxy to quantify the dimensions and pattern of subglacial conduits at the ice sheet scale. Wepresent the results of a high-resolution (2 m), large sample (n>50,000) study of three-dimensionalesker morphometry at sample locations in SW Finland and Nunavut, Canada. Detailed mapping ofesker crestlines and outlines permits the quantification of a number of parameters, including:length, width, height, cross-sectional area, volume, sinuosity, cross-sectional symmetry, anduphill/downhill trends. Whilst the dimensions of eskers reflect depositional processes as well assimply the size of the parent conduit, they nevertheless offer a powerful tool for understandingthe size and shape of meltwater conduits and the configuration of subglacial drainage systemsacross large areas (entire ice sheets), and over long periods of time (from years to thousands ofyears) in both high spatial and temporal resolution. The results may be used to: (1) informnumerical models of subglacial meltwater drainage, (2) inform process models of esker formation,and (3) provide a dataset of esker morphometry against which other features may be compared(e.g. sinuous ridges on Mars).
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