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INTRODUCTION: The Gilf Kebir plateau lies in the southwestern desert
of Egypt, nearly 1,000 km south of the Mediterranean seacoast. This part of
the North African Sahara is the most arid region of the Earth, with an aridity
index in excess of 200 (Henning and Flohn, 1977). The area has been compared
to parts of the surface of Mars (E1-Baz, 1977; E1-Baz and Maxwell, 1979) because
of (1) the numerous indications of past fluvial history; and (2) the present
day dominance of eolian conditions.

Quartz grains were selected from sand samples from the Gilf Kebir to
study their microscopic characteristics. This was done in order to determine
what kinds of overgrowths develop on these grains in such an arid environment.
These overgrowths change the color and therefore the reflectance characteris-
tics of sand grains (E1-Baz, 1978). This in turn affects the signature of sand
accmulations in Earth-orbital photographs and Landsat images.

The Gilf Kebir plateau lies south of the Great Sand Sea. Sand from
this enormous field of longitudinal dunes reaches the Gilf Kebir transported by
southward moving winds. The high plateau is dissected by numerous wadis (Peel,
1939), which bear similarities to valleys in Ius Chasma on Mars {Maxwell and
E1-Baz, 1979). Studied sand samples are from Wadi Mashi in the north and Wadi
Bakht in the southeast corner of the Southern Gil1f (Peel, 1933).

The Wadi Mashi sand was collected from the floor of the valley. Thus,
it is not well sorted and is mixed with numerous components from local rocks.
The Wadi Bakht sample was collected from a dune that crosses the valley. The
sand in the dune is relatively well-sorted and contains lesser amounts of local
components.

MICROSCOPIC CHARACTERISTICS: Both samples were examined with the
binocular microscope to characterize the main overgrowths and textures. Some
of the features observed include: 1) an extremely thin coating or stain of
reddish-brown material (probably hematite-rich) entirely covering the grains
except on freshly broken surfaces; 2) small clumps of reddish-brown granules in
pits; 3) a reddish-brown stain within cracks in the grain; 4) detrital oxide
grains included within sand grains, probably present in pore spaces when the
parent sandstone was lithified.

Fourteen grains from the Wadi Bakht sand with apparent coatings were
chosen for detailed scanning electron microscope (SEM) and energy dispersive
X-ray analysis (EDXA). Of these, four grains were observed directly in the SEM
“to examine the coating. Ten of the grains were first gently fractured under
1iquid freon in an agate mortar and pestle to expose the interior of the grains
to allow comparison with the surface. The grains were then examined at magni-
fications from 200-200,000X. SEM images revealed that all of the grains had a
definite coating. The interior of all of the grains examined is quartz.

The coating ranges from 2-5 micrometers in thickness (Fig. 1) is
rough, irregular and slightly porous, it is composed of a variety of micrometer
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