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PHYSICAL PROPERTIES OF CHANNELS AND AEOLIAN FEATURES IN THE OXIA 
PALUS AND MARGARITIFER SINUS QUADRANGLES OF MARS. Lisa Y. Henry (Dept. of 
Physics, Northwest Nazarene College, Nampa, ID 83651) and James R. Zimbelman 
(Lunar and Planetary Institute, 3303 NASA Road 1, Houston, TX 77058). 

As part of an ongoing study of the physical properties of geologic 
features on Mars, high-resolution thermal infrared data for the Oxia Palus 
(0° to 30° N, O0 to 45O W) and Margaritifer Sinus (30° to O0 S, O0 to 45O W) 
quadrangles were processed at LPI during the 1987 Summer Intern Program. The 
purpose of this study was to determine the thermal inertias of various 
geomorphic features present at this location. Wind streaks and dark spots 
within craters have distinctive thermal properties, consistent with conclu- 
sions obtained in earlier studies (1-3), but of particular interest are the 
results for outflow channels within the study region. 

The data were collected by the Infrared Thermal Mapper instruments on the 
two Viking orbiters (instrument described in 4,5). Measured temperatures 
were used to calculate thermal inertias subject to several constraints (slant 
range < 1500 km, emission angle < 60°, adequate in-flight calibration 
measurements available, and local time between 19H and 5H for nighttime 
seqeunces or between 10H and 14H for daytime sequences). Due to timing 
errors induced by gravitational perturbations of the spacecraft orbit, each 
data sequence was checked for positional accuracy and most sequences required 
at least some translational correction along the groundtrack. Calculated 
thermal inertias were then visually compared to Mars Consortium thermal 
inertias (6) and adjusted to be consistent with regional thermal inertia 
values (thermal inertias calculated from the high resolution data include 
atmospheric effects that are greatly reduced by the above procedure). 

Wind streaks in the Oxia Palus region have thermal inertias indicative of 
medium to coarse sand, consistent with results from global (7) and regional 
(2,8) studies of wind streaks. The Oxia Palus wind streaks have less thermal 
contrast with their surroundings than wind streaks within low thermal inertia 
regions (8), due to the relatively high thermal inertias in the study region. 
Also, several craters in the region have high thermal inertia interiors, 
again consistent with both global (9) and regional (1-3) studies of the 
thermal properties of aeolian deposits trapped within craters. 

The most intriguing results pertain to data sequences that crossed 
outflow channels in the Oxia Palus quadrangle. The thermal inertia of the 
channel floor was distinctly higher than that of the surrounding plains (Fig. 
1). Ares Vallis showed not only enhanced thermal inertias on the channel 
floor but also a downstream decrease in the thermal inertia of the channel 
floor materials. This result is consistent with a decrease in average 
particle size down the channel, as might be expected for sediments deposited 
from a flowing fluid, opposite to the downstream increase in thermal inertia 
observed in Kasai Vallis (10). Previous studies of thermal inertias in 
martian channels have shown a strong correlation exists between enhanced 
thermal inertias on the channel floor and the presence of dark aeolian 
materials trapped within the channel (2,11,12). After examination of images 
of Ares Vallis, there is no evidence of aeolian materials trapped within the 
portions of the channel for which thermal inertias were obtained. It is 
possible that the image resolution may not be sufficient to show aeolian 
features actually present on the surface (13) but this hypothesis cannot be 
tested with the available imaging data. These results raise the possibility 
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that channels within regions of moderate to high thermal inertia may be less 
mantled by aeolian materials than channels near low thermal inertia regions. 
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Figure 1. Histograms of thermal inertias obtained for channel and plains 
units. The channels (ch) have thermal inertias one to two units higher than 
that of the adjacent plains (plc). The total area sampled by the thermal 
data are listed at right. Stratigraphic ages of the units are A - Amazonian 
(youngest) to N - Noachian (oldest) (14). Thermal inertias are in units of 

cal cm-2 sec-1/2 K-1. 
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