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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). Since 
landing in 2012, the Mars Science Laboratory (MSL) 
Curiosity rover is investigating the crater floor and the 
lower units of Aeolis Mons in the northwestern portion 
of Gale crater [e.g., 1]. However, studies of the remain-
der of Gale consists largely orbital identification of min-
erals such as hematite, mono- and polyhydrated sulfates, 
Fe/Mg-phyllosilicates, and hydrated silica [e.g., 2–7]. 
These minerals indicate significant past aqueous activ-
ity under variable geochemical conditions.  

We are constructing a geologic map of the western 
portion of the Gale mound at 1:60K scale. The overarch-
ing goal of the project is to better understand the 
origin(s) of mound-forming and mound-draping layers. 
Coupled with the geomorphic mapping efforts, we cor-
relate mapped units to Compact Reconnaissance Imag-
ing Spectrometer for Mars (CRISM) [4] near-infrared 
spectral data in order to assess the primary and second-
ary mineral budgets.  

The lower units of Gale are the subject of consider-
able interest because they capture a transition from an 
environment that appears to have favored phyllosilicate-
bearing layers to an environment that favored the depo-
sition of sulfate-bearing layers [2,5,6]. More detailed 
mapping of this transition zone will reveal if the transi-
tion was one-sided and irreversible [e.g., 8,9], or if sim-
ultaneous or near-contemporaneous deposition of phyl-
losilicates and sulfate occurred [10]. 

We here present the results of geologic mapping in 
the southwestern region of Aeolis Mons, where geo-
morphic units are closely related to mineralogic detec-
tions, and can be mapped for significant distances 
around the mound.  

Methods: The geomorphic map has been created us-
ing traditional geomorphic mapping principles, but also 
informed by the addition of CRISM compositional data. 
The basemap was a 5 m/pixel Context Camera (CTX) 
mosaic; a ~25 cm/pixel HiRISE merged orthophoto mo-
saic [11] was also used for the northern part of the map 
region (Fig. 1). HRSC and HiRISE stereo-derived to-
pography (post spacing 1 m and 50 m, respectively) 
were also utilized. Units contacts have been drawn 
throughout the map region. Different team members 
mapped in three different regions (Fig. 1); these contacts 
are being reconciled now. Unit descriptions are also on-
going. 

 
Figure 1. CTX mosaic of western Aeolis Mons overlain 
by darker HiRISE mosaic (upper center). Inner black 
box marks map region. Red diagonal lines mark the map 
areas of 3 team members, with contacts in yellow, green 
or pink. Some overlap was purposely mapped. 

 
To characterize the spatial distribution of Fe/Mg-

phyllosilicates, mono- and polyhydrated sulfates, and 
hematite in Gale crater we utilized hyperspectral visi-
ble-near infrared (0.4–4.0 µm) data acquired by 
CRISM. Data included 18 or 36 m/pix resolution tar-
geted images processed through the Map-Projected Tar-
geted Reduced Data Record (MTRDR) pipeline [12]; 
CRISM data were photometrically and atmospherically 
corrected, noise filtered, and map projected. Summary 
parameters images [13] were also generated.  

We then created two qualitatively balanced CRISM 
mosaics of red-green-blue (RGB) summary parameter 
browse images [14]. Because each image is georefer-
enced to align with the CTX basemap, we are able to 
use these mosaics to facilitate improved correlation to 
surface morphology. The first RGB mosaic is composed 
of the summary parameters D2300, SINDEX, and 
BD1900, respectively [13]; in this color composite, 
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Fe/Mg phyllosilicates appear red or purple while sul-
fates appear yellow-green. The second mosaic is com-
posed of the summary parameters SINDEX, BD2100 
and BD1900 [13]; in this color composite, monohy-
drated sulfates are yellow, while polyhydrated sulfates 
appear 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 [14, 
15]. 

In Map Region: An extended distribution of hema-
tite-bearing outcrops has been identified around Aeolis 
Mons [14]. In the northwest of the map region, close to 
Curiosity’s traverse, the hematite-bearing Vera Rubin 
Ridge stands in high relief compared to its surroundings. 
To the northwest of the ridge, hematite is located in a 
nearly flat-lying deposit with dunes and other units su-
perposed. Moving south, a hematite signature becomes 
associated with an erosional trough and narrowly out-
cropping along the side of Aeolis Mons. A second, 
higher elevation hematite-bearing layer becomes appar-
ent further south.  

The southwestern lobe of Aeolis Mons shows addi-
tional stratigraphic layering along its margins [17]. A 
relatively high-albedo unit is observed at the toe of the 
lobe; two medium-albedo units are observed above the 
bright unit, while a third medium-albedo unit is ob-
served below it. All units show internal layering and 
possible cross-bedding. 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. As revealed in the sum-
mary parameter images, the high albedo unit corre-
sponds to a Fe/Mg-phyllosilicate bearing layer. Above 
this is a monohydrated sulfate-bearing layer, while a 
layer of polyhydrated sulfates is at the top of the stack.  

These same layers can followed further can be seen 
inside the canyons cutting Aeolis Mons within the map 
region. Creating a geologic cross section across the 
larger canyon shows that the layers, defined by both ge-
omorphology and mineralogy, in this region of Aeolis 
Mons do seem to have a tilted “layer-cake” style orien-
tation [17]. 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. 

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 [14]. 
However, more work is needed before we can determine 
what the difference between this cross-section and the 
Bradbury Rise cross-section [15] means towards the for-
mation of Aeolis Mons. 

Outside of map region: The two hematite layers ob-
served in the map region are particularly distinct on the 
far southeastern lobe of Aeolis Mons [14]; the upper of 
these two layers is expressed as a more erosionally re-
sistant ridge. These observations indicate that the pro-
cess(es) responsible for hematite formation were active 
throughout the lower mound. Understanding additional 
stratigraphic and mineralogic associations will further 
inform potential formation scenarios. 

As with the southwestern lobe in the map region, 
layers of monohydrated and polyhydrated sulfates over 
another hydrated material (possibly Fe/Mg-phyllosili-
cate) have also been detected on the southeastern lobe 
of Aeolis Mons [18]. However, unlike in the map re-
gion, in the southeastern lobe the monohydrated sulfates 
appear to be stratigraphically above the polyhydrated 
sulfates. We have yet to determine what this change in 
layering means toward understanding the stratigraphic 
history of Aeolis Mons. 
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