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Eolian Depositional Features in the Western Desert of Eqypt: Comparison with
Mars. Carol S. Breed, John F. McCauley, Maurice J. Grolier, Nanci Witbeck,
U.S. Geological Survey, Flagstaff, Arizona 86001; Farouk E1-Baz, National Air
and Space Museum, Smithsonian Institution, Washington, D.C. 20560

In the Western Desert of Egypt, as on Mars, wind is now the dominant
agent of erosion, transportation, and deposition of surficial debris. Enormous
guantities of wind-eroded materials are presently in transit across the region,
driven southward by the dominant northeriy winds. These materials have been
selectively sorted by the wind and distributed, according to grain size, into
three types of surficial deposits: dunes, composed of fine-to-medium sand,
"sand" plains, consisting of fine to very fine sand and coarse silt overlain by
a layer of coarse sand and granules, and "streaks", consisting of elongate,
thin sheets of bright coarse sand. The segregation of windblown materials into
depositional forms that have distinctly different grain size populations has
implications for the distribution of particles on the martian surface,such as
described for the equatorial region by Kieffer and Palluconi (1978).

Most of the Western Desert consists of "sand" plains. These vast,
essentially flat areas are veneered with medium-to-coarse sand and granules
(v~ 0.5-4 mm) that form an armor characteristically only one grain thick. The
maximum grain size is apparently graded to maximum wind velocities, such that
the surface in a given area is stable in all but the strongest winds. We
observed deflation of dust from the sand plain surface in 30 km/hr winds only
where our vehicles disturbed the surface grains and exposed the underlying
soil. Tracks of 1927 and 1938 expeditions were still visible, indicating the
general long-term stability of the widespread plains surfaces.

5 In contrast to the intermittent, slow creep of the coarse sand or
granule particles, fine-to-medium sand (v .06-0.5 mm) saltates readily in the
ubiquitous brisk winds of the Western Desert. Through saltation, the wind
segregates particles of sand size from the clays, silts, and granules and
shepherds them into dunes. Dunes in the Western Desert consist almost entirely
of linear (longitudinal) and crescentic (transverse) types. A few dome dunes
were observed, and one incipient star dune was found in a locality (Wadi Ard
el Akhdar, in the Gilf Kebir Plateau) that is subject to a trimodal wind
regime. MNo parabolic dunes were seen (as no parabolic dunes have been seen on
Viking pictures of Mars), for good reason: The Western Desert is almost as
totally devoid of vegetation as Mars.

Longitudinal dunes similar to those of the Western Desert are commonly
associated with the bright sand streaks shown on satellite images of terrestrial
deserts, particularly in regions of high resultant drift potentials (Fryberger,
1977) such as the An Nefud of Saudi Arabia and the Western Sahara (Breed and
others, in press). In the Western Desert, bright streaks shown on satellite
pictures were found to consist of both belts of longitudinal dunes and elongate,
thin sheets of coarse sand and granules, without bedforms.

The exact mechanism by which sand migrates along Tongitudinal dunes,
and the roles of different wind regimes in the formation of these dunes, are
controversial. The significance of the controversy 1lies in the use of dune
patterns and other windforms for interpreting martian wind regimes (Breed and
others, 1978). One of our objectives, therefore, was to observe dunes of this
type in the Western Desert, where wind regimes are better documented than in
most deserts, and where vegetation is absent. At several localities east of
the Gilf Kebir Plateau we observed longitudinal dunes that had formed in the
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