
Geophysical Research Abstracts
Vol. 21, EGU2019-8615, 2019
EGU General Assembly 2019
© Author(s) 2019. CC Attribution 4.0 license.

Impacts on velocity in the transition of the Thwaites Ice Tongue to
mélange
Bertie Miles (1), Chris Stokes (1), Stewart Jamieson (1), Jim Jordan (2), Hilmar Gudmundsson (2), and Adrian
Jenkins (3)
(1) Durham University, Geography Department, Durham, United Kingdom (a.w.j.miles@durham.ac.uk), (2) Department of
Geography and Environmental Sciences, Northumbria University, Newcastle upon Tyne, NE1 8ST, UK, (3) British Antarctic
Survey, Natural Environment Research Council, Cambridge, UK

Thwaites Glacier is likely to make substantial contributions to global sea level in the coming decades. How con-
ditions evolve at its ice-front will be important in determining the rate of these future sea level contributions.
Here, we investigate changes at the ice-front of Thwaites Glacier in response to ocean-induced thinning over the
past 20 years. We show that between 2006 and 2012 its ice tongue transitioned from a structurally intact floating
tongue capable of producing large tabular icebergs to a mélange of fused icebergs and sea-ice. We link the struc-
tural weakening of the Thwaites Ice Tongue as it transitioned to mélange to increases in the velocity of Thwaites
Glacier over the same time period. Through utilising the high-temporal resolution velocity monitoring capabilities
(up to every 6 days) of the Landsat-8 and Sentinel-1 satellites between November 2013 and September 2018, we
show that despite the weakening of the Thwaites Ice Tongue to mélange, it still provided some buttressing to the
Thwaites Glacier through the interaction with its Eastern Ice Shelf. Importantly, the transition to mélange condi-
tions increases the sensitivity of ice ice-front to future landfast sea-ice break-up events. This may have important
implications for the stability of its remaining floating ice.


