
10.6 DIVERGENT PLANETARY EVOLUTION

Learning Objectives

By the end of this section, you will be able to:

Compare the planetary evolution of Venus, Earth, and Mars

Venus, Mars, and our own planet Earth form a remarkably diverse triad of worlds. Although all three orbit in
roughly the same inner zone around the Sun and all apparently started with about the same chemical mix
of silicates and metals, their evolutionary paths have diverged. As a result, Venus became hot and dry, Mars
became cold and dry, and only Earth ended up with what we consider a hospitable climate.

We have discussed the runaway greenhouse effect on Venus and the runaway refrigerator effect on Mars, but
we do not understand exactly what started these two planets down these separate evolutionary paths. Was
Earth ever in danger of a similar fate? Or might it still be diverted onto one of these paths, perhaps due to stress
on the atmosphere generated by human pollutants? One of the reasons for studying Venus and Mars is to seek

The problem of contaminating Mars will become more serious, however, as we begin to search for life
below the surface, where temperatures are higher and no ultraviolet light penetrates. The situation will
be even more daunting if we consider human flights to Mars. Any humans will carry with them a
multitude of terrestrial microbes of all kinds, and it is hard to imagine how we can effectively keep the
two biospheres isolated from each other if Mars has indigenous life. Perhaps the best situation could be
one in which the two life-forms are so different that each is effectively invisible to the other—not
recognized on a chemical level as living or as potential food.

The most immediate issue of public concern is not with the contamination of Mars but with any dangers
associated with returning Mars samples to Earth. NASA is committed to the complete biological isolation
of returned samples until they are demonstrated to be safe. Even though the chances of contamination
are extremely low, it is better to be safe than sorry.

Most likely there is no danger, even if there is life on Mars and alien microbes hitch a ride to Earth inside
some of the returned samples. In fact, Mars is sending samples to Earth all the time in the form of the
Mars meteorites. Since some of these microbes (if they exist) could probably survive the trip to Earth
inside their rocky home, we may have been exposed many times over to martian microbes. Either they do
not interact with our terrestrial life, or in effect our planet has already been inoculated against such alien
bugs.

L I N K  T O  L E A R N I N G

More than any other planet, Mars has inspired science fiction writers over the years. You can find
scientifically reasonable stories about Mars in a subject index of such stories online. If you click on Mars
(https://openstax.org/l/30MarsStories) as a topic, you will find stories by a number of space scientists,
including William Hartmann, Geoffrey Landis, and Ludek Pesek.
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insight into these questions.

Some people have even suggested that if we understood the evolution of Mars and Venus better, we could
possibly reverse their evolution and restore more earthlike environments. While it seems unlikely that humans
could ever make either Mars or Venus into a replica of Earth, considering such possibilities is a useful part of
our more general quest to understand the delicate environmental balance that distinguishes our planet from
its two neighbors. In Cosmic Samples and the Origin of the Solar System, we return to the comparative study
of the terrestrial planets and their divergent evolutionary histories.

372 Chapter 10 Earthlike Planets: Venus and Mars

This OpenStax book is available for free at http://cnx.org/content/col11992/1.13


	Chapter 10. Earthlike Planets: Venus and Mars
	10.6. Divergent Planetary Evolution*


