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The amazing geology of Mars
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Mars is the most Earth-like of the planets in our Solar 
System. For this reason it has featured prominently as an 
exploration target since the advent of space travel. Mars is a 
complex planet. Because of its size (approximately half the 
diameter of Earth, and twice the diameter of the Moon), Mars 
has remained dynamic for much of its life, and may still be ca-
pable of volcanic activity. It also has an atmosphere, presently 
dominated by CO2, but one that is very thin compared to that 
of Earth’s (the Martian atmosphere exerts ~1% of the surface 
pressure realized on Earth). There is evidence that water fl owed 
freely during the early history of Mars, but that water was lost 
and/or became frozen at or near the surface later in the plan-
et’s evolution. Because of the continued activity of the planet, 
the presence of an atmosphere with dynamic wind systems, 
and the existence of seemingly abundant frozen H2O, there 
has been considerable speculation in the last 30–40 years as 
to whether forms of life may have existed, or even currently 
exist, on Mars. The search for life has been the driving force for 
prioritizing the exploration of Mars, which has marked the late 
20thth (e.g., NASA’s Viking missions of the 1970s) and start of the 
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21stst centuries (e.g., NASA’s MSL and ESA’s ExoMars missions, 
with launch dates of 2009 and 2011, respectively). Interest has 
been enhanced by purported evidence of biomineralization in 
the martian meteorite ALH84001 (McKay et al. 1996) and, 
more recently, other martian meteorites. The discovery of wa-
ter-lain lake deposits in impact craters (e.g., Gusev), as visited 
by the Mars Exploration Rovers Spirit and Opportunity, which 
are entering their third year of operation, has also affi rmed 
the past existence of standing water. These scientifi c fi ndings 
and more are reviewed in order to present an overview of the 
amazing Red Planet.

  




