An Icelandic aeolian system as an analogue for Mars
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Aeolian systems are among the most prevalent systems encountered on planetary bodies in the solar
system (e.g., Lorenz et al. 2006, Rubanenko et al. 2022), despite significant differences in physical
parameters. The presence of these systems over such different settings suggests commonalities in
processes forming ripples and dunes on these planetary bodies. Planetary missions have been vital for
our understanding of processes forming the surface of planetary bodies (e.g., Ewing et al. 2017,
Squyres et al. 2004). However, these missions are costly endeavours, and take many years from
initiation to conclusion. Terrestrial analogue studies offer a resource and time efficient compliment to
planetary missions, where sites on Earth can help us understand landscape evolution on other planets,
such as Mars. One popular terrestrial analogue for Mars is Iceland, where many recent analogue
studies have been conducted (e.g., Ehlmann et al. 2012, Sanchez-Garcia et al. 2020).

In 2022 we conducted fieldwork at a mafic cold climate aeolian system in Iceland. The field site is
situated next to the headland Ingélfsh6fdi, and is part of the easternmost extent of the Skeidararsandur
glacial outwash plain. Aeolian processes are active in the area, forming bedforms and also causing
dust storms. Surface samples were collected along a 2 km transect, including cover sand, ripples, and
protodunes, as well as nearby sand sources (i.e. beaches and creeks). The composition of the samples
was measured using a uXRF, and no major variations in major and minor elements were found along
the transect, or between different grain sizes. This indicate that there is minimal heterogeneity between
source rocks, or that any potential heterogeneity is lost on this glacial outwash plain. This might be
due to mixing during the glacial abrasion and transport, during stream migration, longshore drift,
flooding events and a bimodal wind regime. This is contrasted by other studies finding a noticeable
sorting by density and grain size in systems with less variable transport (cf. Pye and Tsoar, 1990). The
degree of sorting is strongly dependent on the directionality and interactions between sedimentary
systems. This study shows how sedimentary transport processes, on chemically similar rocks, leads to
homogenisation, which has implications for understanding the provenance of deposits on Earth and
Mars.
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