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Introduction:  A variety of hydrothermal envi-
ronments have been documented in terrestrial 
impact structures. Due to both past water inter-
actions and meteoritic bombardment on the sur-
face of Mars, several authors have predicted 
various scenarios that include the formation of 
hydrothermal systems. Geological and miner-
alogical evidence of past hydrothermal activity 
have only recently been found on Mars. Hydro-
thermal systems can also occur in impact struc-
tures, where the high temperature is due to the 
large amount of kinetic energy released and 
deposited into the rocks of the central up- lift by 

the passage of the shock wave (Osinski and 
Pierazzo, 2013).  
The impact cratering process led to the exhu-
mation of material from depth to the surface, 

and in some cases to the formation of hydro-

thermal systems in the presence of water, frac-

tures/open porosity in the rock and a heat 

source. Additional heat is generated from the 

rocks of the central uplift due to the increased 

geothermal gradient (Osinski et al., 2013). 
For these reasons, the central uplift plays a ma-
jor role in the alteration mineralogy because that 
is the region with the highest temperatures. 



Scientific Workshop: “From Mars Express to ExoMars” 27–28 February 2018, ESAC Madrid, Spain 

 

Workshop organized by ESA-ESAC & IAA-CSIC, with the support of the ESAC Faculty and the EU H2020 project UPWARDS 

Figure 1: Location map of the Auki Crater 

(globe) and overall geomorphologic map of the 

crater showing (A) the footprint of the CRISM 

observation; (B) close-up of the geomorphologi-

cal map for the central peak pit; (C) stereo-

derived topography of the same region as figure 

B. 

 
Results: Here, we present a geological and 
mineralogical study of the central uplift in Auki 
Crater using the spectral and visible imagery 
data acquired by the CRISM (Compact Recon-
naissance Imaging Spectrometer for Mars), 
CTX (Context Camera) and HiRISE (High Reso-
lution Imaging Science Experiment) instruments 
on board the NASA MRO mission. The Auki 
Crater is a complex crater that is ∼38 km in di-
ameter located in Tyrrhena Terra (96.8 °E and 
15.7 °S) and shows a correlation between its 
mineralogy and morphology. The presence of 
minerals, such as smectite, silica, zeolite, ser-
pentine, carbonate and chlorite, associated with 
morphological structures, such as mounds, po-
lygonal terrains, fractures and veins, suggests 
that the Auki Crater may have hosted a post 
impact-induced hydrothermal system. Although 
the distribution of hydrated minerals in and 
around the central uplift and the stratigraphic 
relationships of some morphological units could 
also be explained by the excavation and exhu-
mation of carbonate-rich bedrock units as a 
consequence of crater formation, we favor the 
hypothesis of impact-induced hydrothermal cir-
culation within fractures and subsequent miner-
al deposition. The hydrothermal system could 
have been active for a relatively long period of 
time after the impact, thus producing a potential 
transient habitable environment. 
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