NASA Technical Memorandum 80339

Reports of Planetary
Geology Program, 1978-1979

JUNE 1979

NASA



Pitted Rocks and Other Ventifacts in the Western Desert of Egypt. John F.
McCauley, Carol S. Breed, Maurice Grolier, U.S. Geological Survey, Flagstaff,
Arizona 86001; Farouk El1-Baz, National Air and Space Museum, Smithsonian
Institution, Washington, D.C. 20560

Early Viking results, especially those from the landers, cast doubt
on the efficacy of the wind in landscape development on Mars. Because of its
extreme aridity and strong winds, the Western Desert of Egypt is surely the
best terrestrial analog with which to test the role of wind in sculpturing the
surface of Mars. Another important consideration is that the Western Desert,
particularly the area between Bir Sahara and Gilf Kebir, has been Tittle
touched since abandoned by man thousands of years ago. An amazing variety of
wind erosion forms occur - many of these are outside the experience of geo-
logists who have worked in the less arid deserts (E1-Baz et al., in press).

Common on the eolian peneplain that lies between Kharga and the Gilf
Kebir are small, scattered, severely wind etched outcrops of the "Nubian”
sandstone. Most of the Nubian rocks in this region are tough orthoguartzites
covered with a veneer of dark gray desert varnish. Calcium carbonate occurs
in the matrix only rarely and most rocks "ring" when broken with a hammer.
Nubian rocks at small scale are etched into a fantastic array of grooves, pro-
jections and irregular shapes that are, however, almost invariably alined with
the prevailing north wind. Even the talus from the many conical hills on the
eolian peneplain is grooved, fluted or etched mostly along bedding planes into
the prevailing wind.

Strongly resistant rocks in the process of being let down by deflation
were noted near our campsite of September 29 and 25 kilometers east of Beacon
Hill. These forms were given the name "beheaded sphinxes" because the heads,
made up of a thin quartzite layer, have been toppled forward into the wind by
undercutting of their prows. These features provide insight into how coarse
lag surfaces form in certain desert environments.

Just below the notch and the archeological site in Wadi Bakht, at the
Gilf Kebir Plateau, numerous wind-eroded stream cobbles abound, particularly
on the surfaces gf the older and slightly higher fluvial terraces. The fragile,
finely etched veinlets, bedding planes and windward projections observed on
these cobbles could not possibly have formed by prior wind erosion and survived
later fluvial transport; they must postdate the last stages of wadi cutting.

Also of interest is the wide variation in the degree of erosion
observed on artifacts at the various archeological sites visited throughout the
Wastern Desert. As should be expected the older artifacts (Acheulian and
Mousterian) were the most wind eroded - frequently fluted and polished by sand-
blasting. Undisturbed hearthstones of variopus Nubian lithologies that are
Meplithic or possibly even older show flutes, pits and projections alined into
the prevailing wind. The rich archeology of the Western Desert coupled with
a better understanding of the geomorphic development of the Gilf Kebir may
provide meaningful data on wind erpsion rates as a function of a wide range of
lithologies.

In terms of Viking Lander interpretations the most significant small
erosion features found in the Western Desert are the pitted and fluted quartzites
and basalts. Controversy has raged for generations in the geologic literature
about the origin of pits and flutes on various types of rocks in the arid, semi-
arid and humid environments. The general consensus among most American geo-
logists is that they are produced by solution processes and possibly enlarged
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