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Introduction:  Aeolis Mons (Fig. 1a) is a ~5 km-

high stack of layered materials superposed on the floor 
and central peak of Gale crater (5.3°S, 137.8°E). The 
Mars Science Laboratory (MSL) Curiosity rover is in-
vestigating the crater floor and the lower units of Aeolis 
Mons in the northwestern portion of Gale crater [e.g., 
1]. However, studies of the remainder of Gale consists 
largely orbital identification of minerals such as hema-
tite, mono- and polyhydrated sulfates, Fe/Mg-phyllosil-
icates, and hydrated silica [e.g., 2–4]. These minerals in-
dicate significant past aqueous activity under variable 
geochemical conditions. We here provide the results of 
geologic mapping in the southwestern region of Aeolis 
Mons, where geomorphic units are closely related to 
mineralogic detections, and can be mapped for signifi-
cant distances around the mound.  

Methods: To characterize the spatial distribution of 
Fe/Mg-phyllosilicates, mono- and polyhydrated sul-
fates, and hematite in Gale crater we utilized hyperspec-
tral visible-near infrared (0.4–4.0 µm) data acquired by 
the Mars Reconnaissance Orbiter (MRO) Compact Re-
connaissance Imaging Spectrometer for Mars (CRISM) 
[5]. Data included 18 or 36 m/pix resolution targeted 
images processed through the Map-Projected Targeted 
Reduced Data Record (MTRDR) pipeline [6]; CRISM 
data were photometrically and atmospherically cor-
rected, noise filtered, and map projected. Summary pa-
rameters images [6] were also generated.  

We then created two qualitatively balanced CRISM 
mosaics of red-green-blue (RGB) summary parameter 
browse images [7]. Because each image is georefer-
enced to align with a Context Camera (CTX) basemap 
[8], we are able to use these mosaics to facilitate im-
proved correlation to surface morphology. The first 
RGB mosaic is composed of the summary parameters 
D2300, SINDEX, and BD1900, respectively [6]; in this 
color composite, Fe/Mg phyllosilicates appear red or 
purple while sulfates appear yellow-green. The second 
mosaic is composed of the summary parameters 
SINDEX, BD2100 and BD1900 [6]; in this color com-
posite, monohydrated sulfates appear yellow, while pol-
yhydrated sulfates are magenta. 

Sedimentary layering in Aeolis Mons: The kilo-
meters-thick sedimentary sequence in Aeolis Mons has 
been previously recognized to record a transition from a 
climate favorable to the formation of clays to a climate 
more favorable to the formation of sulfates [2]. How-
ever, more recent studies suggest that the “layer-cake” 
style stratigraphic sequences interpreted from orbital 

maps are not entirely consistent with Curiosity rover ob-
servations of the Bradbury Rise in NW Gale crater [9]. 

The SW section of Aeolis Mons is part of the Lower 
formation recognized by [2], and shows stratigraphic 
layering along its margins. A relatively high-albedo unit 
is observed at the toe of the SW section (Fig. 1b); two 
medium-albedo units are observed above the bright unit, 
while a third medium-albedo unit is observed below it. 
All units show internal layering and possible cross-bed-
ding. The high-albedo unit appears to be stripped back, 
as if the toe has been heavily eroded.  

While there is no CRISM coverage at the toe, the 
high-albedo unit can be followed north along the exte-
rior of the SW Aeolis margin (Fig. 1c). As revealed in 
the summary parameter images, the high albedo unit 
corresponds to a Fe/Mg-phyllosilicate bearing layer 
(Fig. 1d). Above this is a monohydrated sulfate-bearing 
layer, while a layer of polyhydrated sulfates is at the top 
of the stack (Fig. 1e).  

These same layers can followed further can be seen 
inside the canyons cutting Aeolis Mons (Fig. 1d, e). 
Creating a geologic cross section across the larger can-
yon shows that the layers, defined by both geomorphol-
ogy and mineralogy, in this region of Aeolis Mons do 
seem to have a tilted “layer-cake” style orientation (Fig. 
1f). The layers exposed in the smaller, southern canyon 
are consistent with those in the larger, northern canyon 
if it is assumed that the layers have moved downwards 
along a fault or slump scarp (Fig. 1f, dotted line). 

If this interpretation of the geomorphology, miner-
alogy, and topography of SW Aeolis Mons is accurate, 
then this region is very different from NW Aeolis [9]. 
However, more work is needed before we can determine 
what the difference between this cross-section (Fig. 1f) 
and the Bradbury Rise cross-section [9] means towards 
the formation of Aeolis Mons. 

Acknowledgments: This work was funded by grant 
#80NSSC17K0647 through the NASA Mars Data Anal-
ysis Program, and through the MRO CRISM investiga-
tion, JPL sub-contract 1277793 to JHU/APL. 

References: [1] Grotzinger J.P. et al. (2015) Science 
350, aac7575. [2] Milliken R.E. et al. (2010) GRL 37, 
L04201. [3] Ehlmann B.L. & Buz J. (2015) GRL 42, 
264–273. [4] Murchie S.L. et al. (2007) JGR 112, 
E05S03. [5] Seelos F.P. et al. (2012) Plan. Data Users 
Wksp. [6] Viviano-Beck C.E. et al. (2014) JGR 119, 
1403–1431. [7] Seelos K.D. et al. (2019) LPSC, abs. 
2785. [8] Calef III F.J. & Parker T. (2016) PDS annex. 
[9] Stack K.M. et al. (2016) Icarus, 280, 3–21. 

2664.pdf51st Lunar and Planetary Science Conference (2020)



 
Figure 1. (A) Aeolis Mons, Gale crater, Mars. (B) 1:24K zoom of the toe of the SW section. Albedo-bright layer and 
other units can be seen to wrap around the toe. (C) 1:75K zoom of the region covering two canyons cutting the stack. 
Geomorphic layers continue along the edge of Aeolis Mons and also outcrop within the canyons. Shows location of 
profile in part F. (D) CRISM sulfate summary parameter image. Monohydrated sulfates appear yellow, while polyhy-
drated sulfates are magenta. (E) CRISM phyllosilicate/sulfate summary parameter image; Fe/Mg phyllosilicates ap-
pear purple, while sulfates appear green. (F) Mineralogic outcrops drawn over topographic profile across canyons 
cutting Aeolis Mons stack suggest “layer-cake” style stratigraphy. Dotted line shows location of possible fault scarp. 
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