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Introduction: The formation of the Tharsis rise has 
dominated the tectonic and geologic histories of the 
western hemisphere of Mars. One ancient area 
associated with Tharsis is the Claritas Rise. Claritas 
is a distinct ancient promontory located near the 
southwestern margin of Tharsis and contains: a) the 
greatest percentage of faults preserved in Noachian 
materials for the western hemisphere [1, 2], b) an 
enormous rift system and highly deformed 
mountainous materials interpreted to be ancient 
basement crust, and c) a center of tectonic activity 
representing a region of broad magmatic-driven 
uplift and associated faulting. Because Claritas 
spatially registers with a magnetic signature [3], the 
tectonic activity associated with its formation is 
interpreted to mark either incipient Tharsis 
development, or more likely, pre-Tharsis activity, 
when the Martian dynamo was in operation (>4.0 
GA). In order to improve our understanding of the 
early geologic and tectonic history of Tharsis, a 
detailed study of the faulting (e.g. type, 
displacement, etc.), as well interpreting the complex 
temporal and spatial histories of each major fault 
system associated with the stratigraphic units 
exposed within this region has been undertaken.  

 
For this project, we have examined the spatial and 
temporal histories of the major fault systems within 
and surrounding the Claritas Rise in order to better 
constrain its timing with respect to pre- and 
incipient-Tharsis tectonism. To accomplish this 
goal, we have created a new, preliminary geologic 
map quadrangle for the Claritas region (Claritas 
Fossae: Longitude 248o – 263o east; latitude 12o to 
34o south) at 1:1M-scale (Fig. see below).   Using 
high-resolution orbital imagery, we are working 
towards improving and refining the relative ages 
and timing of the stratigraphic units for this region 
to provide better constrain the age of the faults. 
Unraveling and characterizing this complex array of 
faults associated with Claritas provides a vital key 

to understanding the early history of the Martian 
crust. 
 
Mapping Status: We have completed a detailed 
1:1,000,000-scale geologic map of the Claritas 
region, which includes mapping stratigraphic units 
and identifying tectonic, erosional, depositional, and 
impact structures. We followed the procedure for 
mapping surface units defined by [4] and [5]. 
Stratigraphic units were differentiated based on both 
stratigraphic (crosscutting, overlap, and 
embayment) and contact relations and morphologic 
characteristics.  
 
In addition to deciphering the stratigraphic unit 
contacts and polygons, graben in the mapping area 
were demarcated in ArcMap at a 1:1M scale using 
Thermal Emission Imaging System (THEMIS) 
Daytime IR basemap, supplemented by hi-
resolution images taken by the Mars 
Reconnaissance Orbiter (MRO)’s Context Camera 
(CTX) and the Mars Express’ High/Super 
Resolution Stereo Colour Imager (HRSC). The 
graben were then spatially joined to their underlying 
geologic unit polygons and separated at their 
vertices into straight segments and then placed into 
rose diagrams to determine trends in orientation. 
 
In this meeting, we will present the results of our 
fault and stratigraphic mapping effort as well as a 
preliminary 1:1M map of the Clartias region. 
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