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Introduction:  On Earth, biology, hydrology, and 

geology are interwoven such that certain types of life 
are linked with specific geologic, hydrologic, and cli-
matic conditions, which include rock type, pressure, 
temperature, and chemistry.  Life has found a niche in 
diverse environments, and this presents the possibility 
that Mars, too, may record fossilized and/or extant life 
in diverse settings. Geologic, paleohydrologic, and 
climatic conditions through the evolution of Mars are 
similar in many respects to conditions occurring during 
the evolution of the Earth, and as such, may point to 
environments on Mars with potential to have sup-
ported living systems.  Candidate environments in-
clude: long-lived magmatic complexes (including 
hydrothermal environments [1]), subterranean caverns 
[2], basins/aquifer systems [3], structurally-controlled 
conduits and basins [4], evaporite deposits such as 
salts [5], possible marine and lacustine sediments [6], 
Antarctic-like paleosols [7], vent structures such as 
mud volcanoes [8], and ice bodies such as ice lenses 
[9].  

Of the listed environments, all of which are consid-
ered as prime targets for future international explora-
tion of Mars, ancient structurally-controlled conduits 
and basins will be presented at the workshop.    

Basins/aquifer systems:  Tectonic structures of 
various relative ages of formation can reveal stress 
sources [10], strain magnitudes and history [11,12], 
and pre-existing structural controls that may be related 
to episodes of local to regional magmatism and tecton-
ism [4,12] on planetary bodies such as the Earth and 
Mars [13]. In addition, tectonic structures can control 
the migration of fluids such as magma and water, as 
well as heat, in the subsurface, influencing volcanic 
and hydrogeologic activity, as observed for Mars such 
as within the Thaumasia highlands region [14] and for 
Earth such as noted for the Atacama Desert [15] and 
Solfatara Crater, Italy [16]. As energy plus water is 
often considered a prerequisite of life [17], such envi-
ronments where magmatism, tectonism, and aqueous 
activity interact in space and time, as especially high-
lighted in the Atacama Desert, are considered to be 
environments of elevated life potential [18]. In the 
Atacama Desert, such interaction includes: (1) the 

formation of elongated basins/valleys through mag-
matic- and plate tectonic-driven deformation, which 
are subsequently partly infilled by evaporite and allu-
vial fan deposits, and (2) fractures, faults, and complex 
fault systems forming conduits for the migration of 
subsurface and surface flow of water (e.g., the flow of 
groundwater, which sources from the Andes, migrates 
across the Atacama Desert in the subsurface along 
basement structures having an influence on life, tran-
sects the Coastal Range, and eventually debouches into 
the Pacific Ocean).  The Martian deposits such as iden-
tified in the structurally-controlled basins of Terra Si-
renum [19] bear strong similarities to evaporitic depos-
its found in the structurally-controlled basins of the 
Atacama Desert [20], which have been recently recog-
nized as an important niche for life in the extreme arid 
conditions [21].  Such environments ought to be tar-
geted by international missions to Mars. 
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