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The surfaces of the Kasei and Ares Vallis channel systems appear from thermal inertia 
measurements to  differ significantly from the surrounding terrain (1). The thermal inertia, derived 
from moderate resolution Viking Infrared Thermal Mapper (IRTM) data, was observed to  be 
relatively high within the channels, implying that the channel systems have coarser and/or blockier 
surfaces than the elevated surroundings (I). In addition, the Chryse and Acidalia basins, into which 
the original, channel-forming fluids flowed, also have uniformly coarse (or blocky) surfaces, with 
sharp gradients in surface properties at the basin boundaries. Within the channel systems, the 
coarsest material was observed to  occur in localized, dark deposits. 

It has been proposed that the original channel-forming event created the large scale inertia 
features by enhancing the average particle size of the channel and basin surfaces relative to  the 
pre-channel surfaces (1). Subsequent aeolian redistribution of material has significantly modified 
the channel surfaces by accumulating the coarsest, mobile fraction into localized dark deposits (1 ). 
Recent work (2,3) has reaffirmed the importance of aeolian processes in modifying the channel 
surfaces. 

High-resolution (-5 km) observations permit a much more detailed analysis of the structure 
within the channel systems. An example of the high-resolution data is presented in Figure 1 for a 
portion of Kasei Vallis. This map was constructed from IRTM data taken by Orbiter 1 on orbits 
90, 704, 742 and 746. The thermal data are shown superimposed on the 1:2,000,000 series 
photomosaic of the Lunae Palus quadrangle. 

There is considerable structure in the inertia within the channel and the correlation of high- 
inertia with low-albedo seen at moderate resolution is very apparent. In addition, the variation in 
inertia is not a simple decrease upchannel, but instead is a complex pattern of high and low values 
throughout the system. Additional high-resolution IRTM data not shown in Figure 1 indicate that 
the inertia within portions of the channel, as much as 300 km upchannel from the mouth, is as 
high as 10. These high inertia features are again local deposits of dark material. 

The maximum inertias measured (1 6) correspond to  an average grain size of 4 mm, assuming 
that the material is unconsolidated and block free (4). Numerous examples of localized deposits of 
dark, coarse material have been observed inside Martian craters (5,6). These deposits are inter- 
preted to  be local accumulations of coarse, windblown material which becomes entrapped within 
or behind obstacles. By analogy, the high-inertia, low-albedo features within Kasei Vallis are also 
interpreted to  be localized deposits of marginally mobile sediments. 

High-resolution Viking Orbiter images (Frames A665 25 to 48) of the region between 
longitudes 60' and 66OW at 28ON latitude show numerous grooves and ridges. These, and similar 
features, have been interpreted to  have been formed. by wind erosion (2). In addition, it was pro- 
posed that the increase in inertia downchannel toward the mouth of Kasei Vallis was due to  an 
increase in the degree of wind erosion, ex~osing a coarser, deflated surface (2). However, the 
thermal inertia in the vicinity of the prominent grooves and ridges described above is close to  the 
lowest value observed on the floor of Kasei Vallis. 

Aeolian processes do contribute significantly to  the modification of the channel surfaces. 
However, it appears that aeolian erosion is not the dominant process creating the observed grain 
size variations within Kasei Vallis. Instead, a depositional model, in which the regional inertia is 
locally enhanced by the redistribution and deposition of sediments appears to  best explain the 
thermal inertia observations. 
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Fi re 1. High-resolution thermal inertia measurements o f  Kasei Vallis. Thermal inertia is contoured in units 
of l ~ y d e m - 2  sec.lI2 x'. Approximate surface resolutions of  previous studies (1.3) and this work are given by 
large and small circles respectively. 
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