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Introduction: Other than the few Martian meteor-

ites that have been found on Earth and the data being 
collected by the Mars Exploration Rovers, all data 
from Mars is remotely sensed which lends it to be de-
veloped and analyzed within a Geographic Information 
System (GIS) platform. This study is being accom-
plished by bringing together multiple datasets from the 
Mars Orbiter Camera (MOC), Mars Orbiter Laser Al-
timeter (MOLA), and Thermal Imagery Emission 
Spectrometer (THEMIS) instruments within a GIS. 
The combination of high and medium resolution im-
ages projected onto a three dimensional digital eleva-
tion model of the region can be used to measure thick-
nesses of stratigraphic units, overall structure, and ap-
parent strike and dip of those units. The West Candor 
portion of Valles Marineris has excellent coverage with 
narrow angle MOC images, and we are using the out-
lined methodology to study the stratigraphy of Older 
Interior Deposits [1], in order to develop a representa-
tive stratigraphic framework for this region. The results 
from this study will improve our understanding of late 
Hesperian to early Amazonian geologic history and 
may assist in the selection of future landing sites for 
robotic missions. 

 
Fig. 1: Shows slope angle distribution based on a 
MOLA digital terrain model. Angles above 30 degrees 
(darker blue) correlate with areas of good exposure that 
we focus on in our investigation.  

Data: The MOC has collected over 196,000 im-
ages of the surface of Mars, as of March 2005. With a 
spatial resolution of 1.5 to 12 meters per pixel, the nar-
row angle images have provided numerous examples of 
layered rock sequences in better detail than anything 
previously collected from orbit. MOC coverage is ap-

proximately 30% in the West Candor Chasma region; 
considerably more than is often available for terrestrial 
geological studies. An evaluation of surface slope an-
gles (Fig. 1) was the starting point for our investigation 
because greater slope angles generally mean better and 
more continuous exposure.  

Exposures of layered rocks in West Candor show 
several features, such as unconformities, truncation 
surfaces (Figs. 2, 3), incision and channel deposits, that 
would be used as convenient benchmarks for strati-
graphic subdivision if found on Earth. The reason for 
doing so is because such features mark erosive inter-
ludes that alternate with times of net sediment accumu-
lation. Even in absence of these features, West Candor 
strata display a style of stratigraphic packaging (Fig. 4) 
that is highly suggestive of desposition that is punctu-
ated by widespread erosive events.  

 
Fig. 2: Yellow arrows & circled numbers mark low 
angle truncation surfaces (disconformities). Surface (2) 
shows deeper incision & apparent channel-fill com-
plexes (red arrows). Blue arrows point to exhumed 
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channels. White arrow & question mark point to fea-
tures that may be exhumed impact craters. MOC2-658, 
West Candor, NASA/JPL/MSSS. 

 
Fig 3: SW Candor Chasma. Red arrows point to an 
unconformity where deformed rocks (right) were trun-
cated prior to deposition new strata (left). MOC 
E1500728, NASA/JPL/MSSS. 

 

Fig 3: West flank of Candor Mensa, numerous trace-
able disconformities and well developed stratigraphic 
packages (A through L). M0202913, 
NASA/JPL/MSSS. 

Discussion: Our current working hypothesis is that 
the stratigraphic discontinuities visible on MOC im-
ages are the equivalents to sequence boundaries and 
that the enclosed stratal packages represent co-genetic 
sequences. We are in the process of mapping these 
boundaries in well exposed areas as a basis for a se-
quence stratigraphic [2, 3, 4] appraisal of West Candor 
Interior Deposits. Draping images over a digital eleva-
tion model of the region created from MOLA data al-
lows us to examine the slope angles and determine an 
approximate thickness for each unit greater than a few 
meters. 

On Earth, sequences form as a result of the inter-
play between base level changes, tectonism, sediment 
supply and climate, and in their totality they define 
characteristic stratigraphic architectures [3]. Our meth-
odology is designed to provide the data needed to de-
fine stratigraphic packages, their thickness (and lateral 
change thereof), inclination, and regional extent, and 
will allow us to define stratigraphic architecture in the 
Martian rock record. The benefits will be, for example, 
that we will be able to show whether certain rock pack-
ages have clinoform elements. This would imply lateral 
migration of a depositional system (e.g. the advancing 
slope region of a delta or a prograding shoreline, see 
Fig. 2), and we might conclude that the layers within 
that package are indeed sedimentary rocks. On the 
other hand, if certain intervals appear to consist of con-
tinuous and more or less parallel layers, that might be 
taken as an indication that we had very powerful proc-
esses that spread material over large distances in a very 
short time, or that the material “settled” from the air 
and simply blanketed the surface. Volcanic processes, 
such as very powerful base surges or settling of air-
borne volcanic ash may well be the best way to explain 
such features.  
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