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Heat supply to the fast-thinning Denman glacier in Antarctica:

1ce and eddies interactions revealed by SWO'T and 1n situ observations.
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The Denman Glacier Ice Tongue (DGIT) 1s reported to be one of the fastest thinning in Antarctica with under-ice shelf thinning rates of over 45m/y near the grounding

line (Brancato et al., 2020).

Such melt rates point to a crucial area of Antarctic Ice sheet mass loss. They also require a significant amount of ocean heat to be transported to the area of melt.

The bathymetry of the continental shelf 1n front of the DGIT was not known until recent scientific expeditions by RV Polarstern (2024) and RSV Nuyina (2025). Here we
show the oceanographic configuration of in front of the glacier and thanks to observations collected from the Denman Marine Voyage (DMV) on-board the RSV Nuyina
in March-April 2025 and SWOT observed small scale eddies. We suggest a new pathway for warmer waters to be transported down under the DGIT.
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The bathymetry revealed by the survey shows :

- A seal from the open ocean to the continental shelf of ~400m depth

- A trough to the North-East of the glacier tongue 600 to 800m deep leading to the ice tongue.

- And no other access for circumpolar deep water mtrusions.

- The ice front 1s 400m deep.

The grounding line of the glacier 1s over 2km below sea level.

During periods of low ice concentration,
loose ice bit tend to 1mage the surface
currents on satellite imagery. This remains
very qualitative, and wind can also play a
big part in the drawing.
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SWOT observations are a game changer. They are challenging with the difficulty to 1solate open water from ice...(much progress to be happening in this space).
Yet 1n the clear water part, SWOT reveals regular small (~10km diameter) eddies. They appear strong with currents reaching 1m/s. They appear very regularly with variable intensitv in thw SWO'T
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