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Deflnltion and characterization of global surface units are required to
understand the origin, evolution and present state of Mars. The Planetary
Remote Sensing Consortium (FORSE) developed an approach to groviding such in-
formation utilizing a wide variety of remote sensing data(l , and it has
applied this approach in several regional studies of the Moon(2), With the
thought that the data base for Mars has recently reached a sufficient level to
make a successful attempt to defining and characterizing global surface units,
the project described here was begun. The goals of this study are to (a) iden-
tify, ascertain availability, evaluate, describe and (where needed) cast into
a common format the available data sets, (b) classify the data sets according
to whether they are defining, characterizing or supporting(l), (c) produce a
global surface unit map where boundaries are as much as possible a function of
composition as well as of morphology, (d) characterize these units in terms of
composition, morphology, age, physical nature and any other specific and quan-
titative parameters, (e) discuss the implications of this information for
understanding the present state and geologic history of Mars and the processes
responsible, (f) provide a basis for and identify future more specific studies
of Mars geology, geochemistry and geophysics, and (g) define requirements for
new data. This paper presents the early results of this effort.

A preliminary unit map has been prepared and used to characterize a
variety of martian surface units. The preliminary data used were Viking II
approach images acquired at 0.45 um and 0.59 um (Lg = 105°) as described by
Soderblom et al.(3). These data were used because (a) they provide informa-
tion concerning surface composition, (b) the images provide global coverage,
and (c) early analysis by Soderblom et sl.(3) and by us suggested that units
defined using these images could readily be correlated with other remote
sensing data. We have reprocessed these data in digital form to produce gray-
tone and false-color images of red albedo, violet albedo and red-to-violet
albedo ratios.

In the violet albedo images (Figure 1), contrasts are especially enhanced
between condensates (bright) and rock and soils (dark). At this martian sea-
son condensates are very prevalent in regions such as Tharsis and Hellas, as
well as in the bottoms of many craters. The red albedo images (Figure 2)
shows reduced contrast between condensates and rocks and soils but is better
than the violet image for distinguishing different surface material units.

To generate the red-to-violet albedo ratio map (Figure 3) the violet
albedo data were divided into the red albedo data. After the preliminary R/V
map was prepared and studied, the continuous distribution of R/V data numbers
was treated by a classification analysis. All red albedo values were plotted
against all violet albedo values in a scatter diagram. Clusters in this dia-
gram were found to exist. Some clusters were then defined as units in a R/V
unit map, after several interations between eyeball and computer analysis.
Some clusters were found to be artifacts in the data but others are thought to
be real expressions of Mars surface properties at the time the data were
acquired. Table 1 gives the preliminary definitions of units. Ry to Bj
refers to the reddest to the bluest units; D; to L; refers to the darkest
(lowest albedo) to lighest red albedo units.
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We have begun to characterize these units using supporting data (Table 1).
Compositional information is now being sought for condensate-free areas utiliz-
ing spectroscopic data(4), Both global dust and less- or differently-weathered
immobile material of a variety of compositions are seen. Relationships between
the albedo-ratio units and surface morphology exist. For example, in the
region south of Vallis Marineris(3), old heavily crateres terrain generally
correlates with the Ry or R3 color units. These eroded crustal remnants are
topographically high and are somewhat 'bluer" than the old cratered terrain.
Both the volcanic plains and the cratered terrain appear dark (D unit) in the
red albedo map. Also south of Amazonis Planitis the Rp-R3 boundary correlates
with the contact between the old, heavily cratered terrain which dominates the
southern portion of this area and the younger plains, some of eolian origin,
which occur in the north. This correlation can also be seen in the violet and
red albedo maps.

Conclusions so far are that (a) units can be defined which are related to
surface geological and geochemical properties but others are due to transient
condensates. (b) At least some units represent a clustering in the chosen
defining parameters and are not the result of arbitrary slicing of the distri-
butions of these parameters. (c) There are a variety of units whose distribu-

tion does not strictly follow a simple sequence from brighter-and-redder to
a0 —30"n
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dark~and-bluer; not all combinations of color and albedo are present on Mars.
(d) The data available to non-Viking scientists were sufficient to begin this

investigation early in 1979, given digital image processing capability, but
there is a pressing need to complete the decalibration and release of more

orbital data.
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