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Introduction: Gale Crater is located at 5.3
o
S, 

222.3
o
W and has a diameter of ~150 km. It has been a 

target of interest due to the >5 km tall mound of sedi-

mentary material that occupies the center of the crater, 

and its status as one of six possible landing sites for the 

Mars Science Laboratory (MSL) [1]. Proposed origins 

for the mound include: aeolian, lacustrine, pyroclastic, 

and spring mound deposits. [2-7] We have assessed 

these hypotheses by conducting a study of the proposed 

Gale Crater landing site and central mound [8], using 

data products from: CTX, HiRISE, MOC, THEMIS, 

CRISM, OMEGA, MOLA, and HRSC.  

Results: Figure 1 shows an idealized cross-section 

of the units identified in the proposed landing site and 

the central mound. The upper mound (UM) exhibits a 

pattern that we interpret as cross-bedding (Figure 2), 

suggesting an aeolian origin for that unit. The UM lies 

unconformably atop the lower dark-toned layered yar-

dang-forming unit (DTY), as shown by a channel in the 

western mound that ends at the UM. Layers within the 

DTY are parallel, planar and sometimes traceable for 

>10 km. This is inconsistent with a spring mound ori-

gin, but consistent with both lacustrine and aeolian 

origins. Volcanic and pyroclastic processes were 

probably not the dominant depositional processes due 

to the large distance between Gale and the nearest vol-

canoes. We interpret polygonal erosion-resistant ridges 

on the DTY as altered or cemented fractures, suggest-

ing post-depositional aqueous activity. The phyllosili-

cate-bearing unit (PHY), first identified in CRISM 

observations [9], occurs in a trough formed by the 

light-toned ridge unit. PHY may be either altered mate-

rial trapped in the trough, or the exposed surface of a 

thin phyllosilicate-bearing mound layer. 

The landing site is centered on a fan-shaped unit 

subdivided into a proximal low-thermal inertia unit 

(LTIF) and a distal, stratigraphically lower high-

thermal inertia unit. The apex of the LTIF occurs at the 

end of a branching channel extending from the crater 

rim.  Elsewhere, the crater floor comprises hummocky 

plains (HP) of varying thermal inertia. A mesa-forming 

pitted or ridged "mound-skirting" unit (MSU) is com-

mon and appears to overlie floor units and some lower 

mound units. Both the HP and MSU preserve sinuous 

ridges which we interpret as inverted channels. 

Conclusion: The UM appears to be aeolian in ori-

gin, based on the presence of textures interpreted as 

crossbeds. The origin of the remaining mound units is 

less clear, and could be consistent with aeolian and/or 

lacustrine but not spring mound deposits. The large 

exposed stratigraphic section at Gale crater, and the 

significant portion of Martian history which that sec-

tion preserves, would be best understood by in-situ 

observations by a landed mission such as MSL. 
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Figure 2: a) Subframe of HiRISE image PSP_001620_1750 of the 

upper Gale mound. b) An example of the unusual surface texture of 

the "bench" portion of the upper mound. c) Another location on the 

bench of an upper mound layer, exhibiting bands that appear to 

"zig-zag". d) A third location, with curved groups of bands that 

truncate each other, similar to aeolian crossbeds. 

Figure 1: An idealized cross section (not to scale) through the 

proposed MSL landing site and central mound in Gale Crater. 
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