ed and observed phases of the diurnal
component. Although the model appears
to consistently overestimate the diurnal
amplitude, it does closely follow the ob-
served trends in amplitude. Further-
more, the model simulation of the semi-
diurnal surface pressure oscillation is
remarkably good.

Considering both the simplifications
used in the theory and the limitation of
the data to only two sites, the overall
agreement is surprisingly good. The clas-
sical atmospheric tidal theory used here
was originally developed to explain the
daily variations in surface pressure ob-
served for the earth’s atmosphere (8).
Application of this theory to Mars was
thought to be limited primarily by the
effects of the martian relief (/0). The
present results demonstrate that the clas-
sical theory can simulate major features
of the martian atmospheric tides during a
great dust storm and that, in doing so, a
reliable measure of the planet-wide opac-
ity due to airborne dust can be inferred
from the semidiurnal tide at VL1. Appli-
cation of this technique to the second
martian year of VL1 data reveals a less
intense event (1979a) corresponding to
the 1977a storm, but no opacity compa-
rable to the second, more intense 1977b
storm (Fig. 1). Viking Lander 1 contin-
ues to operate and may transmit surface
pressure data as late as 1994. If so, the
data will provide a unique record of the
episodic great dust storms on Mars.

R. W. ZUREK
Jet Propulsion Laboratory,
California Institute of Technology,
Pasadena 91109

C. B. LEovy
Department of Atmospheric Sciences,
University of Washington,
Seattle 98195
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Circular Feature Among Dunes of the Great Sand Sea, Egypt

Abstract. A circular crater, about 4 kilometers in diameter and located at 24.2°N,
26 4°E, was discovered in Landsat images among the linear dunes of the Great Sand
Sea, Egypt. The crater has a sharp and crenulated rim crest, a terraced wall, a
discontinuous inner structure (approximately 1.6 kilometers in diameter), and a few
rim blocks. Its morphological and morphometric characteristics are similar to those
of meteorite impact craters and other circular structures on the moon and the
terrestrial planets. Because of its interaction with windblown sand, it is particularly

comparable with craters on Mars.

The Western Desert of Egypt has been
the site of much of the basic research on
dune classification and sand movement
by the wind (/). It is part of the eastern
Sahara, the driest large expanse of land
on Earth, where received solar radiation
is capable of evaporating 200 times the
amount of rainfall (2). This vegetation-
free, north-dipping plain of sedimentary
rocks is crossed by numerous belts of
sand dunes predominantly of the linear
type; the largest accumulation of such
dunes forms the Great Sand Sea (Fig.1)
).

The southern part of the Western Des-
ert was recently divided into two physio-
graphic provinces, the Arba’in Desert in
the east (3) and the Uweinat Desert in

the west (4). The Arba’in Desert was
named after the Darb El-Arba’in camel
track that connects the Kharga Qasis in
Egypt to El-Fasher in the Sudan. It con-
tains numerous Paleolithic and Neolithic
sites, which indicate episodic human
habitation from 200,000 to 5000 years
ago (3). Similar indications of former
pluvial phases exist in the Uweinat Des-
ert, which was named after the 35 by 20
km, 600-m-high mountain at the intersec-
tion of the borders of Egypt, Libya, and
the Sudan (4).

Fluvial action in the geological past,
followed by eolian activity under the
extremely arid conditions of today, have
produced a landscape in the Uweinat
Desert that is comparable to that of
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Fig. 1. Map showing the southwestern termination of the Great Sand Sea (upper right), north of
the Gil Kebir plateau. Numbered dots are El-Baz Crater (site 1) and two craters, believed to be
the result of meteorite impacts, named Oasis Astrobleme (site 2) and BP (British Petroleum)

structure (site 3).
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Fig. 2. (a) Landsat view of El-Baz Crater (scale bar, 5 km). (b) Viking Orbiter view of a crater in
the Cerberus region of Mars with a dark patch on the leeward side (scale bar, 20 km).

Mars. Canyons and wind streaks re-
vealed on Mars by Mariner 9, Viking 1,
and Viking 2 resemble features in the
Uweinat area photographed by the Apol-
lo-Soyuz astronauts and Landsat (5).

The most imposing features of the
Uweinat Desert are the linear dunes of
the Great Sand Sea. This sand sea covers
an area the size of Ireland—over 72,000
km?. Individual dunes are often over 100
km long and 100 m high. The base of
each dune, 2 km wide on the average, is
usually a gently sloping, relatively stable
whaleback dune. The whalebacks are
commonly topped by sharp-crested, con-
stantly shifting seif dunes.

Another significant feature of the
Uweinat Desert is the abundance of cra-
ter forms. Most of these craters are
believed to be of volcanic origin, such as
the Clayton craters, a field of some 20
(6). Furthermore, four subdued circular
features approximately 130 km east-
southeast of Uweinat Mountain and up
to 14 km in diameter were revealed by
Landsat images. These features, named
Bagnold, Miskin, Shaw, and Sweeting
after the explorers whose tracks came
nearest to them (6), have not yet been
studied in detail and remain of unknown
origin.

A circular feature was discovered
among the dunes of the Great Sand Sea
on Landsat multispectral scanner frame
10113-08135 and return beam vidicon
frame 30960-07490 (site 1 in Fig. 1; Fig.
2a). It is located at 24.2°N, 26.4°E in
sandstone of the Nubia series, which
covers most of the southern part of the
Western Desert. This crater is about 4
km in diameter, being 3.8 km across in
one place and 4.2 km at the protrusion on
the southeast corner. It has a complex
structure with a flat floor, a terraced
wall, a crenulated rim, and the subdued
remains of an inner structure, approxi-
mately 1.6 km in diameter, that may
have been a central uplift. The crater is
surrounded by a rough-textured deposit,

particularly on the east side. This depos-
it, which contains large blocks, extends
up to 2 km from the rim.

The morphological characteristics of
the crater are similar to those of craters
produced by meteorite impact (7). Its
outline is similar to that of the bowl-
shaped (1.2 km in diameter) Barringer
(Meteor) Crater in northern Arizona (4).
However, the feature in the Western
Desert may have formed by a circular
diorite intrusion; after erosion by the
wind only the hardened and metamor-
phosed sandstone would remain to form
the circular crater (8).

Shadow measurements show that the
crater is less than 100 m deep. However,
because of its location in the path of
sand-carrying winds, much of the origi-
nal shape could have been modified.
Also, the southwestern corner of its rim
appears to have been eroded and partly
buried by a sand dune (Fig. 2a). Because
of the lack of named features in the
crater’s vicinity, I will use the preroga-
tive of the discoverer and name it El-Baz
Crater.

El-Baz Crater shows similarities to
flat-floored craters in the lunar highlands
and on Mercury. It shows even more
similarities to martian craters because of
its interaction with a strong wind regime
in an arid environment. Of special signif-
icance are the protrusion on the crater’s
southeast corner and the crenulated rim,
the deflection of dunes by the crater rim
and the occurrence of a sand-free zone in
its lee, and the dark splotch just south of
the rim in the lee of the wind. All three
features are common on martian craters
(5), particularly in the Cerberus region
(Fig. 2b). Because of this, an expedition
will be organized to collect samples and
to study the crater’s morphology and
interaction with the wind regime of the
Great Sand Sea.

Farouk El-Baz
National Air and Space Museum,
Smithsonian Institution,
Washington, D.C. 20560
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Man-Made Radionuclides Confirm
Rapid Burial of Kepone in James River Sediments

Abstract. Profiles of man-made radionuclides in sediment cores from the James
River estuary confirm the rapid burial of the pesticide Kepone. The greatest
deposition of Kepone has occurred in zones characterized by very high sedimenta-
tion rates, 10 to 20 centimeters per year. Since sediment is the major Kepone
reservoir, rapid burial probably reduces the exposure of organisms to further
contamination. Disturbance caused by hurricanes or dredging, however, could
return highly contaminated sediment to the surface although this sediment would be

diluted with less contaminated particles.

Estuaries are accumulation sites, at
least in the short run, for many of the
“lost’” or discarded by-products of
man’s activities. Contaminants, such as
heavy metals, radionuclides, or organic
chemicals, which become associated
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with fine-grained sediment, are deposit-
ed in estuaries where river currents
slacken and salinity-induced flocculation
occurs. Simpson et al. (I) demonstrated
that man-made radionuclides in the Hud-
son River estuary serve as useful indica-
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