Volcaniclastic Aeolian
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Volcano: Applications
for Martian Dune
Morphology and
Dynamics
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Project Brief

Statement of Problem: Most dune systemsformed from wind or
aeolian activity on Earth are dominated by quartz grains, however,
the current under standing isthat many duneson Marsare
composed of a different mineralogy derived from basalt and
andesite. Terrestrial examples of these basaltic-type aeolian
dunes—such as at Sunset Crater volcano—serve as analogs. Sunset
Crater in north-central Arizona (USA) is a 900-year-old scoria-cone
volcano in which widespread deposits of coarseto fine basaltic ash
(tephra) have been redistributed into dune forms by wind action.

Approach and Accomplishments: Field work collected essential
geomor phological and sedimentological data to establish a baseline
for thetype and mor phometry of dunes, physical properties (e.g.,
grain size and composition), saltation pathways, and interactions
with topography. Coppice dunes, wind ripples, sand streaks, and
falling duneswereinvestigated. Most analysesfocused on coppice
dunes, which form when saltating particlesare trapped by clumps
of vegetation and create sand hummocks. They arerelated to
shadow duneson Marsin which sand accumulatesin the lee of
bouldersor breaksin dope. Inthelaboratory, sieving of collected
volcaniclastic sandswas used to deter mine sorting and grain-size
distributions. Granulometric analysisisafundamentally
descriptive measure of surface and sedimentary processes. Itis
important for under standing the mechanisms operating during
sediment transport and deposition, aswell asthe distance
transported. Field work at Sunset Crater has mapped the
distribution and defined the dimensions of coppice dunes and
laboratory analysis hasidentified possible controlsthat grain size
has on dune mor phology.

Client Benefits: There are numerous questionsregarding duneson
Marsthat could be answered by thoroughly studying analogous dune
environmentslike the Sunset Crater area. SwRI scientists
established a baseline for the type and morphometry of dunes,
physical properties, sediment transport, and topographic
interactions. Thisbaselineinformation ishelping tofocusMars
analog studiesaswell asincrease the under standing of sand/saltation
transport and sediment history in the Sunset Crater region.
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