Summary Formation mechanism

- Eskers are believed to form as meltwater deposits during
the retreat of former ice sheets.

- We provide a quantitative model for the formation of eskers
based on fluid mechanical descriptions of subglacial tunnel
flow and sediment transport.

- The model yields predictions for how esker spacing and
size vary with surface melt rate and margin retreat rate.

» Sediments are mobilised by rapid
water flow in subglacial tunnels.

» Sediments are deposited near
margin, where widening causes a
decrease of water speed.

 Retreating margin leaves behind
sediment ridge.

Relation to ice-sheet evolution

- Large mapped datasets (Storrar et al 2014) show varying esker density during ice-sheet retreat.
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Model

- We assume a steadily translating shape of the ice- Water flow
sheet margin during retreat (a plastic-ice profile).
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» Equations for a steady-state Rothlisberger channel a5y = Ml

- Our model provides a suggestion as to how spacing and size relate to melt rates and retreat rates. are solved to calculate water speed; these are used
to estimate sediment flux, which is coupled to an Q = SU = KS*/3pl/?

Exner equation for bed evolution. ds ob ON
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Spacing and size
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- The model suggests esker size (cross-sectional ' 1V oL

area) is controlled by water flux and retreat rate
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because there is less time to deposit sediments. Channel area, S [m’] Deposition rate,
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 Esker spacing reflects major subglacial channel spacing at the time of retreat.

- Larger melt rates produce more closely spaced channels, each having larger water flux
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