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Introauction We tested the existing hypothesis under Martian atmospheric conditions (8 mbar) by conducting more than 150

Linear dune gullies (Fig 1) are enigmatic active channel features on Martian southern
mid-latitude dunes [1-3]. Their channels are straight or sinuous, with distinct levees.
The channels lack a clear alcove at the upstream end and often end in pits [1-5].

Real time

small-scale flume experiments in the Mars chamber at The Open University (Fig 5). We constructed a small-scale High speed
flume consisting of a sloping tray (1.2x0.4 m) filled with aeolian sand and a release mechanism for CO,-ice blocks.
Experiments were conducted at different slopes angles, with CO,-ice block size and grain sizes.
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downslope (south) direction (north is at the top of the image). The dark blue tracks on the dunes are dust devil tracks. Fig 5 Photos of the experimental set -up. Left, the Mars Chamber (The Open UnlverS|ty) from the outside (Lonneke for scale). Right, the flume set-up. not show distinct CharaCtQYIStICS, whereas dOWﬂSlOpe distinct levees are present

Current hypOthESiS Results together with sinuous curves.

* Both mechanisms are driven by large gas fluxes produced by CO,-ice sublimation
under the Martian atmosphere caused by the contact of the CO, ice and the warmer
sand. However, the dominating processes and forces causing the block to move in a
certain way are different (Fig. 7).

CO, ice breaks off in spring and slides down, while some slopes are defrosted [2.4].

Our experiments show that CO,-ice blocks move downslope by two different modes of transport:
(1) The earlier hypothesised sliding (Fig 6b-c,g-h) — on steep slopes and coarse-grained beds.
(2) A newly discovered mechanism of burrowing (Fig 6d-e,i-j) — on gentle slopes and fine-grained beds.
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Fig 4 Dune gullies on Russell crater mega dune. The white block Fig 6 DEMs (a-e) and cross-sections (f-j) of the slopes of four experiments after the CO, block has been released and travelled down the slope. Blue indicates deposition of sediment, and red 1 [t Motk Sl AL sl dlisy ez Zrenetion] B DI Ehierda el B AS sl (055 223100 A2 EGU2024
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indicated with an arrow is CO, ice. indicates erosion of sediment. Panel (a,f) shows an experiment under terrestrial atmosphere (1020 mbar,) panels (b-e and g-j) represent experiments under Martian atmosphere (8 mbar).
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