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FLUVIAL LANDFORMS IN SOUTHWESTERM EGYPT: IMPLICATIONS FOR SURFACE
PROCESSES ON MARS. Ted A. Maxwell and Farouk El-Baz, National Air and Space
Museum, Smithsonian Institution, Washington, D. C. 20560

Fluvial landforms in southwestern Egypt consist of deep erosional can-
vons incised into the Gilf Kebir plateau, an extremely resistant layer of
ferruginous quartzite underlain by poorly cemented fine-grained sandstone,
On the basis of orbital images, these canyons appear to have several morpho-
logic similarities with martian canyonlands. Following a popular precept
in the martian literature: "previous episodes of running water," the
erosional features of the Gilf Kebir were selected for study as one of the
most promising terrestrial analogs for martian canyons.

The canyons consist of branching systems of distributary valleys that
extend 10-30 km into the interior of the Gilf Kebir (Figure 1). There is
no integrated drainage on top of the plateaun, and the heads of the canvons
investigated are characterized by steep scarps with 10-30 m long channels on
the plateau surface. When viewed from orbit, these canyon heads appear as
flat-floored circular depressions similar to the heads of tributary canyons
on the south side of Tus Chasma (1).

Farther down-valley, however, the morphology of the Gilf canyvons differs
from those of Mars. The terrestrial canyons are characterized by broad, flat
floors and steep excarpments; braided channels occupy less than 25% of the
total valley width. Martian tributary canyons of Ius Chasma, however, are
dominated by smooth-sloped valley walls, and have a much smaller ratio of
valley floor width to total canyon width.

Previous investigations of the Gilf Kebir canyons have documented the
occurrence of lacustrine deposits in the upstream portion of channels which
have been blocked by dunes (2,3). The two canyons investigated during 1978
demonstrate a wide variation in the amount of fluvial downcutting through
these ‘ancient lake deposits. In Wadi El-Bakht, less than 1 m of channel
incision has occurred in the more than 10 m of lacustrine sediments. How-
ever, channel incision in Wadi Ard El-Akhdar reaches a maximum of 3.5 m.

In the absence of drainage patterns on the surface of the plateau, it is
likely that intense local storms have modified each chamnel on an individual
basis. Within each canyon, channel and valley gradients are very similar.
Downstream from both dune-blocked wadis (Figure 2), no more than 1-2 m of
incision occurs.

The importance of cliff sapping to wadi development (previously sug-
gested by Bagnold, ref. 2) is supported by the lack of present-day drainage
patterns and the possible presence of springs (discolored friable sandstone
alcoves) approximately half-way up the ¢liffs. Similar erosion processes
may dominate on the martian cliffs (4}, although the differences in canyon
morphology outlined above suggest that cliff sapping may play a subordinate
role to more energetic landsliding (5) and release of subsurface water [(6).

With the exception of individual wadis that have been dammed by dunes,
eolian activity has done little to modify the channels within the Gilf
plateau. Less than 30 cm of ecolian sand has accumulated in sheltered parts
of the channels. On a larger scale, however, the mouths of these wadis






