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TRANSPORTATION AND DEPOSITION OF PARTICULATE MATERIAL ON THE SURFACE
OF MARS: INFERENCES FROM SAND SHEET DEPOSITS IN THE WESTERN DESERT
OF EGYPT.

Ted A. Maxwell and Farouk El-Baz, Nationzl Air and Space Museumn,
Smithsonian Institution, Washington, D.C. 20560

As shown by Mariner and Viking imapes of the surface of Mars,
dunes z2nd other eolian features have suggested the presence of a
significent population of saltation-size particles that are available
for eclizn transport and deposition (Cutts and Smith, 1973; Greeley
et al., 1974). Observations of martian duststorms indicate that
material ip the 1 pm range is extensively redistributed on a planet-
wide sczls (Arvidson, 1972). 1In contrast to these observations,
however, Viking lander images indicate an apparent deficiency of
surficial =material in the 1.75 - 2.5 ¢ size range (Patterson et al.,
1977), and theoretical calculations of wind velocities needed for
eolian entrzinment suggest that sand-size material should not be an
important constituent in the martian eolian regime. According to
Greeley (1%79), three possible explanations for the presence of sand-
size material are: 1) the dunes are remnants of a previous episode of
a denser atmosphere, 2) the calculations suggesting that sand-size
material is in saltation are incorrect, and 3) the eolian features
may be formed of agglutinates of smaller grains that act as sand-size
material during transport. Based on the size characteristies of
sediments from the Western Desert of Egypt, however, it is also
possible that these seemingly conflicting lines of evidence are the
result of the heterogeneity of eolian depositional environments.

Source materials for many present-day terrestrial deserts are
found in previously consolidated sedimentary deposits, which have
been subject to fluvial reworking during Pleistocene and Recent times
(Folk, 1968). Eclian sands of the Western Desert present one example
of this process in that they were derived from highlands to the south,
and transported northward by rivers only to be blown back southward
by the prevailing winds (El1-Baz and Maxwell, 1979). In the Western
Desert, however, there is an additional local source of sand grains in
the widespread Nubia sandstone that underlies the surficial deposits.
Consequently, there is a continuum of particle sizes present that are
available for eolian sorting. The characteristics of source materials
for martian deposits are much more difficult to specify. The effects
of impact, thermal and chemical weathering, and possible fluvial
erosion may all play an important role in generation of sand- and
gsilt-size material. Because of our limited knowledge on the nature
of martian bedrock, however, the grain size of source materials on
that planet remains unknown.

On both Earth and Mars, the size distributions of wind-
transported material can be divided inte two fractions: 1) Unimodal,
saltation-size grains that make up the dune-forming population, and






