Ladies and gentlemen, | have a grave announcement to make. Incredible as it may
seem, strange beings who landed in New Jersey tonight are the vanguard of an
invading army from Mars.

Orson Welles
Water on the Red One

Hi AST 111. Let’s do a short module on the geology of Mars.

Credit: NASA

What led to the idea of Martians terraforming took place in Flagstaff, Arizona at the
Lowell Observatory. And it was Percival Lowell himself, the guy who set up the
observatory there -- there's an image of one his hand drawn maps above —who
convinced himself (and the world) that what he was seeing was a vast, planet-wide
network of canals being actively built by an civilization moving water from A to B.
Actively being built because the surface features on Mars appeared to be changing
before our very eyes - dust storms, clouds, sublimation, etc.

Of course, those canals did not really exist. Sort of the power of the human imagination
-- but it was this well-covered event of Percival advocating for canals on Mars which led
to Orson Welles' famous invasion of Mars radio opening quoted above.
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So Mars shows evidence of cratering, volcanism, tectonics, and erosion - all four
geological processes. It has the largest volcano in the solar system In Olympus Mons. It
has the largest canyon in Valles Marineris. There is erosion by wind, sublimation and
eavpration. And clear evidence that abundant water once flowed.

The image above is showing where various US missions sent to Mars have landed. You
can kind of get a sense for their chosen landing sites on why they landed there -- some
up near the polar cap, that's some of the more recent ones, to the darker areas where
Percival thought he saw oceans. Why is that material color darker anyways? Some
missions have gotten close to various volcanic or earthquake-driven features to take a
look at. But it's a nice little summary map of all the places that we’ve looked for water
and microbial martians.

So what is the evidence that there was water once on Mars? Well, first of all, you just
have very visual evidence as the images below show. And you see things that look like
riverbeds, dry river channels, eroded craters, and eroded plains that look much like the
ones we see on Earth. Percival was right about that part.
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More compelling than mere visual appearance, when you go there and do a sample
analysis in situ -- so you're right there on the surface and you conduct your experiment
right there -- you find spheres, nicknamed "blueberries," loosely scattered across the
surface; that consist primarily of the mineral hematite. Nice, because hematite generally
-- though not always -- forms in the presence of water. Water provides the oxygen
atoms that bind with iron atoms in the mineral.

But then the Opportunity mission discovered the mineral jarosite. Woohoo! Do the
Homer dance, because jarosite only forms in the presence of acidic water! So this
mineral provides clues to what the environment was like when water was around. Acidic
water is harsh stuff, but we know that microbes on Earth can thrive in it.

Credit: NASA

Now, any periods of rainfall or flowing water -- large scale flowing water on Mars --
ended roughly about three billion years ago. Mars is small and didn't quite have enough
of a greenhouse effect to keep it warm for long periods of time. The illustration above
shows what it may have looked like “then’ and what it looks like “now”.

Mars still has proven reserves of water ice underground and in its polar caps. There
may be - -speculating here! -- pockets of liquid water underground. Whether that's
where most of the remaining water is located or not remains to be determined over the
next decade or two. But we'll find out. As the image below shows, more missions have
been sent to Mars than any other planet. And more are planned.
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Thanks! Bye Bye.



