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Viking Orbiter visible and thermal observations provide information on the 
uppermost several centimeters of the martian surface. The atmosphere of Mars has 
clearly interacted with the surface and caused extensive modification of exposed rocks. 
An important question for the study of Mars is the extent to which local bedrock can be 
identified with visible and thermal data. Several recent workers [ 1-41 have used Viking 
Orbiter multispectral image data to study the martian surface in the equatorial region 
between Lunae Planum and Oxia Palus (0° to 80° west longitude). In this abstract, we 
further characterize materials in this region by analyses of Viking Infrared Thermal 
Mapper (IRTM) data, along with Viking Orbiter multispectral images acquired at multiple 
phase angles. In addition, we use the results of these analyses to develop a model to 
explain the nature and distribution of surface materials and the relation. if any, to bedrock 
geology. 

The equatorial region between Lunae Planum and Oxia Palus contains three 
dominant surficial units defined by their reflectance properties [ I ] .  Bright red material 
has reflectance properties similar to palagonite-like dust. Dark gray material has 
reflectance properties similar to mafic fragments thinly coated with palagonite. In 
addition, there is a dark red unit that is a mixture of bright red and dark gray materials. 
The bright red unit is found as crater streaks and at the margin between dark gray and 
dark red units. The dark gray unit is found in Acidalia Planitia and as crater sljlotches 
and streaks in Xanthe Terra and Oxia Palus. The dark red unit is found in a continuous 
band from Lunae Planum through Xanthe Terra and into Oxia Palus. The dark red unit 
does not form aeolian features. Regional scale thermal inertias values for the three units 
were derived from pre-dawn temperature measurements with ground resolution of about 
35 to 45 km. The bright red unit where thicker than the diurnal skin depth has low 
thermal inertias corresponding to dust-sized particles. Thermal inertias for the dark gray 
unit are relatively high and correspond to sand-sized particles (0.5- 1.5 mm). The dark 
red unit has intermediate thermal inertias. 

All three units are exposed in several crater streaks and the surrounding plains of 
Oxia Paius. Color images of this region were obtained within a single orbit at six 
different phases angles between lo and 20°. In addition, the same region was imaged 
with a phase angle of 48" on a subsequent orbit. At phase angles less than about 2O 
where the illumination and viewing angles were nearly normal to the surface. the dark red 
material falls along a color mixing line between bright red and dark gray materials. 
Typical mixtures are about 77% bright red dust and about 23 % dark gray mafic 
fragments. When the phase angle increases above about 5 O  and the illumination and 
viewing becomes more oblique, the dark red material moves off the mixing line and 
towards a shaded surface. Comparison to the Hapke scattering function [ 5 ]  suggests that 
the photometric behavior of the dark red unit can be explained as a mixture of the other 
two units, but having a rougher surface at a sub-pixel scale. This interpretation also 
explains the contrast reversal between the dark gray and dark red units reported by 
Thomas and Veverka 161. 

The scale of roughness in the dark red unit was estimated from analysis of the color 
and thermal data. Several reflectance profiles were examined across the boundary 
between the dark red and bright red units in Oxia Palus. We find that the deviation of the 
dark red unit from color mixing line decreases as the boundary of the bright red unit is 
approached. Close to the boundary the dark red unit can be explained by simple mixing 
of bright red and dark gray material without roughness. This implies that the roughness 
elements near the boundary become increasing buried by bright red material. Several 
high resolution IRTM tracks (ground spot sizes of less than 20 km) suggest that the bright 

O Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 



368 LPSC XX 

WIDESPREAD DURICRUST ON MARS 
Guinness, E. A. and Amidson, R. E. 

red dust has no distinct effect on thermal inertia signature of the dark red unit. That is, 
the bright red dust cover on the dark red unit is optically thick. but is less than the diurnal 
skin depth. This constrains the thickness of the bright red dust to be less than a few 
centimeters since such low thermal inertia dust would dominant the thermal signature if its 
thickness more than a few centimeters 171. Thus, roughness elements in the dark red unit 
must have heights that are less than several centimeters. 

The results of this study suggest the following model for the observed materials. 
The observed surface units can be explained by mixture of two materials and variations in 
surface roughness. The bright red unit consists of deposits of an aeolian suspension load 
of ferric-rich, palagonite-like weathering products. The dark gray unit consists of 
immobile mafic materials and deposits of aeolian traction and saltation loads. Since the 
dark red unit does not form aeolian features, it is probably a cemented mixture of dust 
and mafic fragments, equivalent to disrupted duricrust at the Mutch Memorial Station. 
The duricrust at the Mutch Memorial Station contains clods of bright red dust and darker, 
less red rock fragments, based on the reflectance of soil clods in the Station's X-ray 
funnel 181. There is little correlation of surficial units with bedrock geology throughout 
this equatorial region. The distribution of units is controlled by aeolian processes 
modulated by regional and local scale topography. The deposits are probably related to 
obliquity variations and are less than lo6 years in age. 
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