
 

Research on clay formation could have
implications for how to search for life on
Mars
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The Wdowiak Ridge on Mars as seen by NASA’s Mars Exploration Rover
Opportunity. Credit: NASA/JPL-Caltech/Cornell Univ./Arizona State Univ.

Today Mars has only a thin atmosphere, and its surface is very dry with
the possible exception of some localised and temporary water seeps.
However, ancient eroded valley networks that were discovered by
orbiting spacecraft in the early days of exploration prove that water
flowed across the surface in the remote past.
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The branching nature of the oldest valleys, which have many tributaries,
shows that the water was most likely supplied by rainfall. This means the
surface was very likely habitable for life back then.

When clay minerals were detected from orbit and subsequently
confirmed by surface rovers, it was taken as further evidence that Mars
once had a wet surface environment, hospitable to life. This is because
when most rocky minerals weather away under humid conditions they
rot to form various kinds of clay.

Clay minerals cannot form unless there is water available – it is an
essential ingredient in their microscopic crystalline structure. Clays are
found virtually nowhere on the red planet except in Mars's most ancient
terrains, dating back to an epoch about 3.7-4.1 billion years ago, called
the Noachian.

Understanding these martian clays is difficult, because they can be seen
only sparsely across the surface. Some of the detected clays are in
bedrock that has been exposed by erosion, others have been washed
downstream from such sources by the Noachian rivers.
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https://phys.org/tags/water/
https://phys.org/tags/clay+minerals/
https://phys.org/tags/clay/


 

  

Branching tributaries with ancient valleys seen in a 120km wide region of Mars.
GoogleEarth . Credit: ESA/DLR/FU Berlin

On Earth, clay forms by weathering of mineral grains chemically
attacked by water. Most scientists believe that a similar process took
place on Mars during its wet, Noachian period. However, some
researchers have suggested that most of the detected clay was not formed
in this way at all. They argue instead it formed prior to that, while warm
water was circulating through the bedrock in response to nearby volcanic
and intrusive activity.

Heat and steam from the magma ocean

Now a new study by a group from Brown University, Rhode Island, 
published in Nature, further challenges the idea that clay on Mars
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https://www.nasa.gov/mission_pages/MRO/news/mro20111102.html
http://nature.com/articles/doi:10.1038/nature24657


 

formed just like that on Earth. The team has done experiments
suggesting that the origin of most of Mars's clays was even earlier. They
considered the likely conditions on the hot, infant Mars, 4.5 billion years
ago. At that time, the primordial magma ocean that once covered the
planet was still cooling, and the first crystals had floated to the surface to
grow Mars's original "primary crust".

At this time, Mars very likely had a hot and steamy atmosphere, which
was still degassing from inside the planet and had not yet had a chance to
escape to space. Conditions would have been perfect to make clays by 
chemical reactions between the atmosphere and the minerals within the
warm and porous top of the crust.

  
 

  

Artist’s impression of very early Mars, with a steamy carbon dioxide-rich
atmosphere above the surface of a cooling magma ocean. Credit: David A
Rothery, Author provided

The team suggests that such clay formation would have pervaded a layer
up to 10km thick. This, they say, was subsequently buried by material
spread across the surface by asteroid impacts and by lava from volcanic
eruptions. Surface traces of clay are rare today, because they depend on
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https://phys.org/tags/magma+ocean/
https://phys.org/tags/chemical+reactions/


 

the buried layer having been re-exposed by later, smaller, impacts or
erosional processes that have acted locally to strip away the cover.

Not like Earth?

The evidence for flowing water in the Noachian is robust, and has not
been undermined. However, if the new study is right, Mars may not have
experienced a prolonged period when the surface conditions were right
for clays to be made by weathering under humid, Earth-like, conditions.

The next Mars landers, NASA's Mars 2020 and ESA's ExoMars 2020,
are both targeted at sites where clays have been detected. That's
precisely because these may mark sites where Earth-like habitable 
conditions formerly prevailed, and may have once hosted microbial life
just like Earth.
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https://phys.org/tags/surface/
https://mars.nasa.gov/mars2020/mission/overview/
http://exploration.esa.int/mars/48088-mission-overview/
http://exploration.esa.int/mars/53845-landing-site/
https://mars.nasa.gov/mars2020/mission/timeline/prelaunch/landing-site-selection/
https://phys.org/tags/conditions/


 

  

20km wide image showing the Jezero crater, a candidate landing site for NASA’s
Mars 2020 mission. Areas of clay minerals appear green. Credit: NASA/JPL-
Caltech/MSSS/JHU-APL

On the balance of probabilities, these are still good places to look for
traces of ancient microbial life. The new research suggests ancient life is
unlikely to be found where the clays initially formed by chemical
reactions with the atmosphere – it doesn't rule out habitability at the sites
where clays have been deposited. Yet, one link in the chain of logic may
just have have been at least partially severed.
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https://phys.org/tags/ancient+microbial+life/


 

This article was originally published on The Conversation. Read the 
original article.
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