Cartographic Applications Derived From The Analysis Of Spacecraft Data From Mars
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Several active spacecraft at the planet Mars have returned a wide variety of data that are amenable to mapping projects.  Research projects supported by grants from several programs within the National Aeronautics and Space Administration (NASA) make use of the new data in a variety of applications.  Several on-going (or recently completed) research projects can be used to illustrate the cartographic potential of various imaging and geophysical data sets obtained from several NASA spacecraft at Mars.

A research grant supported by the Mars Data Analysis Program of NASA involves the study of wind-related (aeolian) bedforms with wavelengths of from 10 to 100 meters.  The science question to be addressed is the use of spacecraft data to assess whether these wind-deposited features are small sand dunes or large ripples (distinctly different processes are associated with the formation of these two types of features).  Aeolian bedforms with wavelengths <100 meters are found in and around topographic obstacles throughout the equatorial and mid-latitudes of Mars [1].  Images obtained from the two Mars Exploration Rovers (MERs) [2-4] and from various cameras on the Mars Global Surveyor (MGS) [5-6], Mars Odyssey [7-8], and most recently the Mars Reconnaissance Orbiter (MRO) [9-10] reveal an abundance of aeolian bedforms over a considerable range of scales, providing insights into the formation processes that produced these features.  Figure 1 shows an

       [image: image1.jpg]Figure 1. Portion of a MOC image that shows
numerous aeolian bedforms on the floor of Nirgal
Vallis, Mars. MOC image E02-02651 (from [6]).





example of these small aeolian bedforms as revealed in the high resolution images obtained by the Mars Orbiter Camera (MOC) on the MGS spacecraft.  Figure 2
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Figure 2.  The first full-resolution (25 cm/pixel) image obtained by the HiRISE camera on the MRO spacecraft revealed an abundance of aeolian bedforms.  Red square indicates the location of the full-resolution inset shown at right. PIA08792 (from [11]).

illustrates the improvement in resolution represented by the High Resolution Imaging Science Experiment (HiRISE) that is now operational on the MRO spacecraft, and how these data will improve our ability to observe and study aeolian landforms with wavelengths <100 meters.

A project supported by the Planetary Geology and Geophysics Program of NASA involved the study of long lava flows on Mars, with an emphasis on the morphology of the flow margins, makes use of images and geophysical information obtained from MGS, Mars Odyssey, and MRO instruments.  Another PGG-supported project focused on the enigmatic Medusae Fossae Formation materials that blanket nearly one-third of the equatorial latitudes of Mars; these materials were investigated through the production of a geologic map that utilized images and topographic data from the MGS and Mars Odyssey spacecraft.

A recently concluded project funded by the Mars Fundamental Research Program of NASA focused on an evaluation of hypothesized standing bodies of water on Mars by searching for shoreline beach ridges in images and topographic data from the MGS and Mars Odyssey spacecraft.  In each of these examples, the analysis depended on the use of map-projected images and geophysical data, many of which can result in cartographic products.  The ready accessibility of all of these data types via the internet [4, 6, 8, 10-13] means that cartographic products will play an increasing role in the on-going investigations of Mars, as well as for many other planetary objects [e.g., 11, 13].
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