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THERMAL STUDIES OF MARTIAN CHANNELS AND VALLEYS USING 
TERMOSKAN DATA; B. H. Betts and B. C. Murray, California Institute of Technology 

The Termoskan hsmment on board the Phobos '88 spacecraft acquired the highest spatial 
resolution thermal data ever obtained for Mars [1,2]. Included in the thermal images are 2 km per pixel 
observations of 4 major channel and valley systems: Shalbatana Vallis (extending within the Termoskan 
data from approximately 2"S, 46"W to 5"N, 44"W); Simud Vallis, Hydraotes Chaos, and the associated 
outflow channel connecting it with the eastern end of Vallis Marineris (all connected from 7OS, 36OW to 
5"N, 37"W); Al-Qahira Vallis (20°S, 199"W to 14"S, 195OW); and Ma'adim Vallis (20°S, 183"W to 16"S, 
184OW). Simultaneous broad band visible channel data were obtained for all but Ma'adim Vallis. We find 
that all 4 valley systems have higher inertias than their surroundings, consistent with previous thermal 
studies of martian channels [3,4,5]. We conclude that the higher inertia is likely due to some intrinsic 
difference associated with the channel floors, rather than due only to dark aeolian deposits as suggested by 
some previous studies. Our conclusion is based largely upon the localized nature of the dark deposits in 
contrast with the thermal homogeneity of the channel floors. Thus, these channels and valleys show an 
uncommon (for Mars) connection between morphology and inertia 

All four channel systems were observed near midday. They all are cooler than their sum6dings 
by 3 to 10 K. The thermal boundaries very closely follow the channel boundaries (to within Termoskan's 2 
km per pixel resolution), in contrast with visible boundaries in and around the channels which do not (see 
Figure 1). In the visible, all of the valleys and channels appear either darker or similar in brightness to 
their sumundings. Thus, all have higher thermal inertia than their surroundings. Due to uncertainties in 
using Termoskan's visible channel to directly determine albedos [I], we are using Viking albedo data [6] in 
conjunction with visible channel data Combiig this information with Termoskan temperatures and a 
thermal model of the Martian surface, we estimated thermal inertias of the channels and their surroundings. 
For example, we have derived for the outflow channel south of Hydraotes Chaos an approximate thermal 
inertia of 12.5 cal s-lI2 K-l) compared to 9.0 for the sumunding terrain. For idealized, 
homogeneous surfaces, this would correspond to grains sizes of approximately 1.8 rnm within the channel 
and 0.6 mm outside [7]. 

Although dark high inertia deposits occur in parts of some of the valleys, the data imply that they 
do not dominate the inertia of the valley floors as proposed for Al-Qahira and Ma'adirn Vallis by 
Zirnbelman [4] based upon areally limited Viking IRTM data. Several observations lead us to this 
conclusion: the channel floors are cooler (higher inertia) than the sumundings even where they are not 
significantly darker than the surroundings and certainly where they are much brighter than presumed 
aeolian intracrater deposits in nearby craters; thermal boundaries closely follow the channel boundaries, 
whereas visible boundaries do not; and the visible dark "deposits" are much patchier than the fairly uniform 
thermal regions within the channels. 

The data are consistent with Christensen and Kieffer's [3] idea that one process, possibly 
associated with channel formation, increased the inertia throughout the channels and a second probably 
aeolian process concentrated a coarse, low albedo component in certain areas. The channel floors as a 
whole may have higher inertia due to increased particle size or increased occurrence of boulders related to 
the initial channel formation, e.g., from flow debris. Alternatively, increased bonding may have occurred 
on channel floors as a result of increased availability of water in the channels due to their original 
formation, sapping, or some other process. 

The channels and valleys studied here are examples of features whose inertia correlates with 
morphology, something that is rare on Mars [S]. Other than within the localized dark aeolian deposits, the 
inertia of the channel floors may actually reflect a process associated with channel formation. This 
possibility makes continued and future studies of these features highly desirable. 
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Figure 1: Termoskan thermal (top) and visible (bottom) images centered approximately upon 1 3 ,  40°W. North is 
top. In the thermal image, darker is cooler. The edge of Valles Marineris is at the bottom. Note the cool and 
reasonably uniform channel and valley floors of Shalbatana Vallis (A), and the outflow channel (B) leading to 
Hydraotes Chaos (C). The thermal boundaries closely match the boundaries of the channel floors and depart 
significantly from albedo boundaries seen the visible image. Note also the dark, presumably aeolian deposits 
localized within the southern portions of Shalbatana Vans and spreading onto the surrounding plains. 
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