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      Introduction:  The purpose of this research is to 
provide a comprehensive statistical geographic infor-
mation survey of chaotic terrain locations on Mars.  
The GIS analysis evaluates possible spatial correla-
tions between chaos sites and their associated occur-
rence properties. Chaotic terrain are typically hundreds 
of km wide and comprised of irregular surfaces with 
elevated flat topped mesas, knobs of various sizes and 
deep depressions [1].  The morphology of chaotic ter-
rain is typically associated with either structural and 
tectonic influences or surface fractures and fissures 
propagating from depth [2].  
      Method:  Chaotic terrains are spatially correlated 
to physiographic regions and geomorphology. Addi-
tionally, chaos sites are proximally evaluated based on 
physical characteristics including the most common 
rock and mineral compositions, indicators of rock 
strength, and thermal emissive properties.  Geologic, 
geomorphologic, and physiographic characterization 
of various locations of chaotic terrain provide a quanti-
tative analysis related to its genesis.  A GIS database is 
utilized to organize chaotic terrain attributes (Table 1). 
      
Table 1. Sample attribute table for chaotic terrain GIS fea-
ture classes.   

 
 
      Furthermore, these sites are examined from a broad 
perspective, to determine if there are global trends in 
the occurrences of chaotic terrain (Figure 1). For ex-
ample, Aram Chaos is located within an ancient impact 
crater and those sites identified through this research 
are categorized based on various remote sensing da-
tasets to determine what similarities exist (i.e., craters, 
flow channels, volcanics, rock types, areas of high/low 
solar radiation, and high/low thermal inertia).  
     Chaotic terrain feature class attributes are derived 
from analysis of thermal emission spectra (TES and 
THEMIS), visual image interpretation, Mars Orbiter 
Laser Altimeter (MOLA) data, and solar insolation 
map interpretation. 

Sites exhibiting chaotic terrain are also analyzed 
for spatial correlation patterns. Spatial correlation us-
ing multiple spatial tests and quadrat analyses are per-
formed examining different aspects of spatial patterns.  
Statistical evaluations are conducted based on both 
intrinsic, site specific terrain features and regional ge-
omorphological parameters. 

 
Figure 1.  Six representative chaotic terrain locations in the 
Xanthe and Margaritifer Terra regions. Base map is a MOLA 
digital elevation model, after [3].                
 
      Discussion:  Many studies that examine chaotic 
terrain formation focus on a particular mechanism or 
chaos region [4][5][6][7].  The intent of this study is to 
provide insight to identification of potential Earth ana-
logues in order to observe these characteristics in situ.  
Although this research does not attempt to represent a 
comprehensive list of all chaotic terrains on Mars, it 
does intend  to expand the current knowledge base of 
the Martian surface which will assistance in further 
understanding Mars’ morphological history. 
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