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High spatial resolution (spot sizes down to 2 by 4 km) thermal 
measurements by the Viking Infrared Thermal Mapper have been used to 
cal gul ate bhermal oi nerti ag for the Elysi urn and Aeol i s quadrangles of M a ~ s  
(300S to 30 N, 180 to 225 W; see 1). These data were combined into 1/4 by 
1/4 bins to be compatible with the information contained within the Mars 
Consortium data sets (see 2 for a complete description of the Mars 
Consortium). Here we describe the results of direct comparisons, according 
to 1 ati tude/longi tude bin locations, between the thermal inertias and the 
albedo, color, elevation, and geology data sets from the Consortium. 

The inverse correl at i on between a1 bedo and thermal inertia observed at 
global scales (3) is also evident in the high resolution thermal inertia 
data (Fig. 1). However, the improved spatial resolution of the thermal 
inertia data extend the distribution towards higher thermal inertias as 
smaller features are resolved. Comparison of the thermal inertias with the 
red, green, and violet filter brightnesses obtained from the Approach Color 
data set produce results essentially identical to those of Fig. 1, except 
that the overall brightness steadily decreases going from the red to violet 
filters. 

Comparison of the thermal inertias with elevation (Fig. 2) highlights 
the marked contrast between the low-lying plains of the northern hemisphere 
and the elevated, densely cratered highlands of the southern hemisphere. 
The lower elevations (below 1 km) are dominated by the low thermal inertias 
prevalent throughout much of the Tharsis region (3). The southern highlands 
(3 to 5 km elevation) have a significant abundagce of mush high~r ther~al 
inertias (centered around values of 7 to 8 x 10- cal cm- sec - /2 K- ) 
There is a subtle indication of generally increasing thermal inertia with 
increasing elevation from 0 to 5 km, but the great majority of the values 
occur at either the plains or highlands elevations. 

The distinction between the northern and southern hemispheres is also 
evident in comparisons of thermal inertia with geology (Fig. 3). Amazonian 
and Hesperi an units (strati graphically younger) predominantly have 1 ow 
thermal inertias while the Noachian units (stratigraphically older) are 
primarily higher in thermal inertia (see 4 for a complete description of the 
geologic units). The older units occur exclusively in the southern 
highlands, with the exceptions noted below, while the northern plains are 
primarily the younger units. These differences are also evident in the 
bimodal nature of the cumulative distribution of thermal inertias for this 
region of the planet (bottom of Fig. 3). It should be noted that the HNk 
and Nc units occur throughout the northern plains and the Apc unit occurs as 
is01 ated patches on both the plains and the highlands, so that location 
within either of the two principle physiographic provinces seems to be more 
important with regard to the thermal properties of the unit than does its 
relative stratigraphic age. 
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Fig. 1. Thermal inertia as a 
function of Mars Consortium a1 bedo. 
Maximum corresponds to 435 counts; 
minimum is 1 count. 
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Fig. 2. Thermal inertia as a 200 

function of Mars Consortium 
el evat i on. Maximum corresponds to 
596 counts; minimum is 1 count. 2- Nhc178% 

Fig. 3. Distribution of thermal 
inertias for geologic units from 
Mars Consortium (see 4 for a i : ; k  , ;4 

description of units). Bottom 5 curnulatlve 
Y 2  di agram represents cumul ative 1 . 7 ~ 1 0 ~  m2 
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