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Introduction:  Mars Orbiter Camera (MOC), Mars 
Orbiter Laser Altimeter (MOLA), Thermal Emission 
Imaging System (THEMIS), and Mars Express Obser-
vatoire pour la Minéralogie, l’Eau, les Glaces et 
l’Activité (OMEGA) data were compiled and coregis-
tered for analysis of a several hundred meter vertical 
section of plains, etched, and cratered units in the 
northern portion of Meridiani Planum. Five units were 
mapped in the study area (-2.25°E to 0.75°E, 0.25°N 
to 4°N) based on geomorphology and distinct spectral 
signatures in OMEGA hyperspectral data (C-
spectrometer, 0.9263 to 2.6949 µm) acquired during 
orbit 485.  

 
Geomorphic and Stratigraphic Mapping:  The base 
of the stratigraphic column is the Cratered Plains unit 
which exhibits low albedo and is an intercrater plains 
unit of the Noachian-age Dissected Cratered Terrain 
found throughout Terra Meridiani. It is dissected by 
channels and disconformably overlain to the south by 
etched terrain materials characterized by widely dis-
tributed knobby and mesa-like surfaces. The Lower 
Etched Plains unit is found at the bottom of a southeast 
- northwest trending valley which is approximately 
120 km long. The Upper Etched Plains unit is topog-
raphically and stratigraphically higher than the Lower 
Etched Plains unit and surrounds the valley to the 
south and east. This upper unit is also characterized by 
bumpy and mesa-like terrain. The Upper Etched Plains 
unit is exposed to the north of the Hematite-Bearing 
Plains defined by Christensen et al, 2000 [2]. The 
fourth unit is the Hematite-Bearing Plains, extensively 
exposed in the southern portion of the study area. Fi-
nally, the uppermost unit consists of partially dissected 
Mantled Cratered Terrain materials, well exposed in 
the northeastern-most section of the study area. This 
unit is interpreted as a wind-blown deposit superim-
posed on etched and cratered terrains.  

Overall, there are approximately 600 meters 
of layered deposits emplaced on top of the cratered 
terrain, and the entire study area has been tilted from 
southeast to northwest. 
 

Spectral Reflectance Characteristics of 
Stratigraphic Units:  Spectral analysis of OMEGA 
data show there are four endmembers found in the  
study area: dust cover on the Mantled Cratered Ter-
rain, Lower Etched Plains, Hematite Plains, and the 

Cratered Plains (Figure 2). The endmembers were de-
termined using a Principal Component Analysis and an 
n-Dimensional Visualizer to show the distribution of 
pixels from OMEGA 485. The Upper Etched Plains 
are not defined by a spectral end-member, but instead 
plot as a mix of the Hematite-Bearing Plains, Cratered 
Plains, and Lower Etched Plains materials.  

The Cratered Plains exhibits a spectral signa-
ture dominated by clinopyroxene with a distinct ab-
sorption at 2.2 µm [5]. The Lower Etched Plains show 
absorption bands at 1.92, 2.10 and 2.40 µm, consistent 
with the presence of kieserite [2]. The Hematite-
Bearing Plains are distinct spectrally and its unit 
boundaries correspond to what has been mapped out 
by Christensen et al [1]. The Mantled Cratered Terrain 
has spectral reflectance properties consistent with 
bright dust.  

 
Origin and Evolution of Sedimentary Deposits in 
Meridiani Planum:  The geomorphology, spectral 
properties and stratigraphy indicate that extensive ae-
olian erosion has exposed a well-defined sequence of 
sedimentary units deposited over the Noachian cra-
tered terrain. A sedimentary origin seems most likely 
for the layered deposits found in Meridiani due to the 
discovery of the hydrated sulfates, specifically kieser-
ite. Minerals such as kieserite are likely to have 
formed in the presence of liquid water. The hydrated 
sulfates are in the etched terrain units that underlie the 
hematite layer on which the Mars Exploration Rover 
Opportunity sits. The etched terrain materials explored 
by Opportunity could be the uppermost layer of the 
etched terrain materials in our study site, thus showing 
they are laterally extensive across Meridiani [3]. 
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Figure 1: Both images are THEMIS daytime IR mosaics; the left image overlain by MOLA 128 m/pixel color-
coded topography and the right image overlain by geomorphic units (stratigraphic column at right). White box 
represents outline of OMEGA orbit 485. White cross-hairs represent locations of the four spectral endmembers.  

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
Figure 2: The feature at ‘A’ (1.92 µm) is indicative of hydration. The features at ‘B’ and ‘C’ (2.1 µm and 2.4 

µm) are interpreted to be as a result of the stretching vibration of water molecules within the crystal lattice [1,4]. 
These features closely match the spectrum of kieserite (MgSO4 * H2O) [2]. The low, broad feature at ‘D’ is indica-
tive of clinopyroxene, which is usually recognized by a distinct absorption at 2.2 µm [5].  
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