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 Okay.  We’re gonna continue our discussion today of the inner planets.  Last time 

we had a video on Mars, a fairly long video which discussed the study of the surface of 

Mars, and I have one more video I want to show having to do with Mars.  This is a short 

video.   

 In the late 1980s and early 1990s, the jet propulsion laboratory got very good at 

computer modeling and playing around with computer imaging.  And so as you saw when 

I showed that short video on Venus, they actually made a video of flying over the surface 

of Venus.  Even though we’ve never actually flown an airplane or anything else over the 

surface like that, because we have three-dimensional images of the surface we can put 

those into a computer and then just move them, and so it simulates flying over the surface.  

The same thing can happen with any planet if you have three-dimensional imaging.  

 And so we have three-dimensional imaging of Venus, three-dimensional imaging 

of Mars, three-dimensional imaging of some of the moons of Jupiter and Saturn and 

Uranus.  And so the jet propulsion laboratory got a little carried away with making these 

three-dimensional videos of flights over the surface of these planets.  And so I’m going to 

show you the one of the flight over Mars.  This one is a little bit more realistic in a way 

because Mars does have a transparent atmosphere and you could almost imagine flying 

in the atmosphere of Mars if you had the right kind of aircraft and seeing the sights that 

you will see on this video. 

 It’s also a little bit better made than the one on Venus.  They actually put the trip to 

music — better music, I should say — and so you get to see some of Mars as you’re flying 

over the surface and at the same time listen to some interesting music. 
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* * * 

VIDEO 

Mars, the fourth planet from the sun, is visible to the naked eye as a bright star in 

the night sky.  Through a telescope it appears as a yellowish-brown disk with 

indications of complex features.  However, using images taken by cameras on the 

Viking orbiter spacecraft, a simulated flight over Mars reveals much more detail. 

These are shaded relief maps of the topography of the Earth and Mars rendered of 

spheres.  The diameter of Mars is 4,202 miles or about 53 percent of Earth’s.  The 

planet’s volume is about 15 percent of Earth’s.  A comparison of the relative size of 

each planet to the size of its surface features demonstrates the enormity of the 

Martian terrain.  The Mars elevations were derived from stereographic analysis of 

the Viking orbiter imagery.  For scale, the outline of the Continental United States 

is superimposed on a portion of the Martian terrain over which our flight will occur. 

Among the most impressive features on Mars are the ____________, shield 

volcanos more than two times the height of Mount Everest, and the Valles 

Marineris, a system of enormous canyons over 3,000 miles long.  This Viking 

orbiter image mosaic was used for the flight simulation.  The line being drawn 

follows the flight path.  Flight elevations vary from 500 miles to 3 miles above the 

surface.  The relief has been exaggerated five times and the natural color 

enhanced to allow better interpretation of small surface features. For centuries 

Mars has captivated observers on Earth.  Unmanned spacecraft and scientific data 

visualization have increased our interest in and knowledge of the red planet. 
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* * * 

 There you have it, your trip around Mars.  Any questions on that video?  It was 

taken from actual images so it’s more or less accurate.  I’m sure they adjusted things as 

they said they increased the heights so that mountains looked higher and volcanos 

looked higher, but otherwise it was fairly accurate. 

 Now that you’ve had a chance to see the surfaces of the three planets other than 

the Earth — Mercury, Venus and Mars — and you’ve seen some of the surface of the 

Earth, I want to talk about comparisons among those planets.  Notice — or you probably 

did notice that Mercury hardly has any atmosphere.  It has a very, very thin atmosphere 

mainly of helium and a few other atoms.  That atmosphere is actually captured from the 

sun.  There’s a solar wind blowing out from the sun and Mercury is able to pick up a little 

of that gas as it goes by.  So Mercury’s atmosphere is really not much of an atmosphere at 

all.  It hardly exists. So we’re gonna concentrate mainly on the atmospheres of Venus, 

Earth and Mars. 

 Also if you looked at the four inner planets, you’ll notice that Mercury, Venus and 

Mars have lots of impact craters on them whereas the Earth has very few.  We realize 

now that this doesn’t mean that the earth got hit fewer times than Mars or Venus or 

Mercury.  It just means that Earth’s surface evolves and changes much more quickly.  

And so any craters tha t are on the surface erode, get covered over, and essentially 

disappear.  And so the few we do have are mostly younger craters, craters that are less 

than a few million years old, but we’ve been able to uncover some of the much older 

craters.  And I mentioned that when we talked about the Earth and the possibility that 



ASTRO 114 Lecture 22 4 
 
some of the extinctions were caused by impacts.  We have actually found the craters that 

may have caused those extinctions and those craters are 65 million years old or 250 

million years old.  So there are some large craters on the earth that are quite old.  But 

there are only a few. 

 If you look at Mercury, almost all of its craters are over 3 billion years old.  If you 

look at Mars, a lot of its craters are over 3 billion years old.  And so it came as somewhat 

of a surprise when scientists looked at Venus.  They expected at first that if they saw 

craters on the surface, these would be craters that were billions of years old.  Or they 

wouldn’t see any craters because they might’ve been covered over the way they are on 

the Earth.  So you have a choice of very few craters that are quite young or many craters 

that are very, very old.   

 Well, what happened when they studied the craters on Venus was they realized 

there wasn’t a lot of ‘em and there weren’t very few of ‘em that was a moderate number of 

craters, sort of in the middle.  And the oldest of these craters did not seem to be more than 

500 million years old.  In other words, even though there are quite a few craters on Venus, 

there don’t seem to be any ancient ones.  And yet when we look at the ages of most of the 

craters, they all look about 500 million years old.  It’s a rather odd thing. 

 Now, we know they’re probably not all 500 million years old.  Couldn’t have them 

all suddenly show up at once.  But what was noticed was that when you looked at craters 

on Venus, they didn’t seem to age.  On Earth craters age very quickly.  They’re eroded, 

they get filled in, and they disappear.  So if you find a crater that’s millions  of years old, 

you’re lucky to be able to able to see that it’s really still a crater. 
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 On Mercury or on Mars there are craters that are 3 billion years old but they are 

fairly eroded and worn down, and so you can tell that they’re very old.  They may have  

other craters on top of them and so you know that there was a crater there.  And then 

something else hit and produced a new crater, and so you see this difference in ages.  

Well, when you look at the craters on Venus, they’re all perfect.  There’s no variation from 

one crater to another.  They look exactly as they probably did the day after they formed.  

There doesn’t seem to be much erosion at all on the surface of Venus.  It’s almost as if it’s 

suspended animation.  Nothing’s changing. 

 But that, of course, is impossible.  Something’s got to change.  And so what we 

think is happening — trying to figure out — you know, looking at information and making 

sense of it is that the oldest craters on Venus are 500 million years old and newer ones 

that have been forming since then look just like the ones that are 500 million years old 

because once they form they don’t erode, they don’t change, and so they all look pretty 

much the same. 

 And so it’s really hard to say which crater formed when.  We estimate the total age 

just based on the total number of craters.  Literally we figure there’ll be a certain number 

of impacts every million years.  And so you count how many impacts there are on the 

surface of Venus and you say, “Okay.  If we have this number of impacts every million 

years, then the total age for all these craters is about 500 million years.”  Because that’s 

how long it would take to produce that number of craters if none of ‘em were going away.  

And none of ‘em seem to be going away. 

 But that brings up a new question.  If all the craters were formed during the last half 
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billion years, where are the older ones — the ones that Mercury got, the ones that Mars 

got?  You can’t have Venus ducking all those shots when the other planets are getting hit, 

so what’s going on?  What we think is going on is that somehow Venus had its entire 

surface resurfaced 500 million years ago.  So it started out with no craters 500 million 

years ago, a completely new, resurfaced planet that has since then done nothing except 

accumulate craters from impacts.  That sounds very strange, but that’s what the evidence 

seems to indicate. 

 Now I say that as if I’m absolutely sure that this happened.  Well, I’m not absolutely 

sure that it happened.  But when you look at the surface of Venus as we have very 

carefully and we see all these craters and we see how they’re distributed and we see how 

old they look and we count the total number, everything seems to indicate that the craters 

started to show up 500 million years ago and that none of them have eroded or changed 

since then.  But that before 500 million years ago, there weren’t any.  And so the only way 

you can have no craters at a certain point is if somehow — and I wave my arms when I 

say somehow — the entire surface was redone. 

 And so astronomers have come to the strange conclusion that Venus does not 

have the kind of interior change that the Earth has.  The Earth has slow, continuous 

change.  The plates move around on the surface.  One plate goes below another and 

disappears, and so new material comes up somewhere else and fills in the cracks.  And 

so you have a slow recycling of the surface that goes on all the time.  That does not seem 

to be happening on Venus.  It seems as if the entire surface got recycled in some way half 

a billion years ago and since that time nothing has happened on the surface.  That’s what 
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the evidence seems to indicate. 

 Now, there are astronomers who will disagree with that.  They’ll say, “No, we’re just 

misinterpreting the data.”  They’ll say, “Maybe there’s been continuous volcanic activity 

ever since then and that new surface does come out.  We’re just not studying it properly.”  

Well, the answer to that is if new surface were coming out anywhere on that planet, there 

should be some crater somewhere that is half covered with lava or mostly covered with 

lava.  You should find some old crater that got covered by a volcano and we don’t see it.  

Every impact crater we’ve been able to find on the surface is perfect.  It has had no 

changes. 

 And what’s even more striking — remember I showed you all those pictures of the 

surface of Venus, showing all those cracks in the surface?  The surface has been 

scrunched and ripped and pulled every which way to form all these cracks.  None of those 

cracks go through any of the impact craters.  None of the impact craters have been 

cracked or disturbed in any way.  Which means all of the cracking and shifting of the 

surface occurred before the impacts occurred.  Otherwise, you’d have some impact 

craters that were cracked and split up, but it doesn’t happen. 

 And so we have a very, very odd planet going around the solar system just inside 

ours.  It has a totally different kind of surface change than we’re used to thinking about.  

And, frankly, there’s a lot of arguments in the astronomical community as to what’s going 

on with Venus because it just doesn’t fit what we expected to be going on. 

 When we look at Mars we can interpret it much more easily.  If you look at the 

surface of Mars, as you just did a few minutes ago, you find craters.  You see lots of 
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craters around the surface, most of which are impact craters.  But you also see things that 

are obviously volcanos.  So you have both.  And some of those craters have been buried 

by lava and so you can say, “Ah, there’s an old impact crater.  It’s been covered over by 

lava.”  

 There are other craters on Mars that have been covered over by what look like 

sedimentary layers — stuff flowing, water eroding a crater and filling it in.  So it’s stuff that 

we’re used to on the Earth.  Erosion and change that happens over a long period of time.  

And so there are craters on Mars that are billions of years old.  They’re all worn down and 

they look like they’ve been there for a very, very long time. 

 We also see volcanos that seem to be billions of years old.  We see some volcanos 

that look a little younger and so we can say, “Ah, there’s been volcanic activity going on 

for a long time on Mars.  We don’t know if it’s still going on.”  In fact, I’d say most 

astronomers would believe that it’s not happening anymore; that all those volcanos that 

you saw on Mars are old, dead volcanos.  They’re just still sitting there because the 

erosion goes on very slowly, and so a volcano can be a billion, two billion years old, and it 

still looks pretty much the same.  Not exactly the same, but the erosion has been fairly 

slow. 

 And so we have two completely different cases.  Venus with very strange surface 

features, very strange kind of changing of the surface, and Mars, a more understandable 

kind of change in the surface.  But what we do not see is the plate motions that we have 

on the Earth that cause this continuous change.  On Mars the closest thing to plate 

motions is that big crack, Valles Marineris, that 3,000 mile crack in the surface that looks 
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like maybe the surface opened up but it didn’t go anywhere particularly.  It hasn’t been 

moving around the planet.  And so there’s a little bit of maybe some kind of motion, but it 

may have happened a long time ago. 

 On Venus we see all those cracks and so the surface is trying to move, I guess.  

Because a crack occurs when the surface splits this way, or if it gets jammed together that 

way it can cause a compression crack.  So there’s been cracking on the surface of Venus 

but we definitely don’t see any mountain ranges that would indicate one plate going below 

another.  We see lots of volcanic activity but it’s spread around the whole planet.  It 

doesn’t seem to occur along the edges of any plates or anything like that.  And so it’s a 

different kind of surface, different kind of change of surface on Venus, compared to the 

Earth or to Mars. 

 Now, 50 or 60 years ago astronomers thought there might’ve been a chance for life 

on Venus, a chance for life on Mars, and so they wanted to study both of them.  Now that 

we have studied both, we realize that the chances for life on Venus are essentially zero.  

The temperature on the surface is hot enough to melt lead.  It’s hot enough to destroy any 

organisms.  If we’re trying to sterilize something on the earth, we can sterilize it quite 

nicely at a lower temperature than is on the surface of Venus.  And so the chances that 

any living organisms could exist on that surface is extremely, extremely small.  We can’t 

envision any kind of biology that could handle 900 degrees Fahrenheit.  That’s hotter than 

the inside of a self-cleaning oven when it’s cleaning itself.  That’s extremely hot. 

 And so we have now given up pretty much on the possibility of having life on Venus.  

But when we look at Mars, we see all kinds of possibilities because we see channels that 
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look like [inaudible--jump in tape] on earth.  They’re dry.  But it means that maybe at one 

time water flowed across the surface of Mars.  There seem to be large areas of Mars 

where it looks like water sat.  We would call those lakes or oceans or seas.  But in this 

case with Mars, it looks like there was water in those regions. 

 And so at one time Mars seems to have had liquid water on its surface.  And since 

we have a strong belief that living organisms would have a better chance of surviving if 

there’s water available, if we see water available then we say maybe organisms showed 

up.  We don’t know if they’re still there because Mars has changed.  It’s now much colder 

than it used to be because it’s too cold for water to exist as liquid, and so it must’ve been 

warmer and gotten colder.  And there is no liquid water now so any organisms that 

depended on water would have a tough time unless they learned to eat ice.  There’s 

plenty of ice still available on Mars so maybe the organisms just changed so that they 

could handle ice instead of water.  But it gives us that possibility that there could be living 

organisms on Mars. 

 And so in 1976 when the Viking landers actually landed on the surface and did 

these experiments where they dug in the dirt, put some of the dirt into a container, poured 

in some nutrients, some chicken soup, to see if anything would eat it, they found no 

organisms.  They found chemistry.  They found that some of the material in the dirt 

actually caused chemical reactions, but they were not continuous reactions that would 

indicate biology eating something.  It was a one-time reaction and then there was nothing. 

 And so we did not find any real evidence for living organisms.  We also did not find 

any dregs of organisms tha t used to be there.  There were no organic compounds in the 
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dirt, no mulching leaves or anything like that.  It was just dirt.  And so it got kind of dicey as 

to whether there was actually any possibility for life because we weren’t finding any hints 

of it. 

 Well, that continued until the 1990s.  And then we found evidence for life on 

Mars — and I’ll show that to you.  I guess that’s in focus.  This is a picture of the material 

inside a rock found on the Earth.  This is a rock that was found in Antarctica, on the top of 

the ice in Antarctica, and so it’s probably a meteorite because there’s no other way that 

rocks can get onto the top of the ice in Antarctica unless they came down because there’s 

no way they can go up. 

 And so this rock was discovered in the 1980s.  Nobody paid much attention to it.  It 

was classified as a meteorite and put away for further study.  And when people began 

studying it in detail in the 1990s, they realized that it was a rock from Mars.  Because by 

the 1990s we had already sent spacecraft to Mars.  We had already dug in the dirt.  We 

had already analyzed the composition of this dirt.  And so we knew what the surface of 

Mars was made of.  And this rock that was found in Antarctica had the same composition 

as Martian rocks.  In fact, there’s a little bit of gas in the rocks from the atmosphere of 

Mars and that gas has the same composition as the atmosphere of Mars. 

 And so it looked like a pretty good match: that this chunk of rock — which was 

about this big — actually came from Mars and so scientists began analyzing it and 

studying it.  And when they broke the rock open and looked inside, they found these 

features inside the rock.  Now, if you just glance at that and you don’t think too hard about 

it, you might think that’s sort of a worm or some sort of a bacteria — you know, you don’t 
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know what size you’re looking at so it’s not obvious.  But it does have that look of 

something that could be living.  It’s kind of long and thin, so you think of a worm or a 

bacterium or something like that.  This is actually the size of a very small bacterium.  This 

is a very high magnification picture.  So this is not a worm.  This is not something you 

could see with your eye.  This is looking with very high magnification.  But we still see this 

kind of a feature that looks like it might be something that was once alive.  A fossil of 

maybe a Martian organism. 

 And so in about 1996 NASA said, “We have discovered evidence for life on Mars.”  

They came out with a big announcement that they had found these little features in the 

rock and they were inside the rock where nothing could’ve gotten into it, especially down 

in Antarctica on top of the ice.  There aren’t many organisms that could survive down 

there.  So they’re pretty sure that these are part of the rock.  The question is, are they 

really fossils of living organisms? 

 Well, for the last five or six years, scientists have been analyzing them and 

studying them and trying to compare them with organisms on the Earth.  Some scientists 

say yes, they think they are fossils of real organisms.  Others say no, they could’ve been 

formed by some kind of odd chemical reactions.  Just chains of molecules that somehow 

started looking like a fossil organism.  In other words, there’s not enough evidence to 

prove it, one way or the other. 

 So maybe we found evidence for life on Mars, maybe we didn’t.  We don’t know.  

They’re still studying this rock.  It would be nice if they could find another Martian rock, 

break it open, take another look, see if they could find some other organisms or 
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something.  In other words, we need more evidence than this one rock to really prove the 

case.  The best case, of course, would be to send spacecraft back to Mars, dig in the dirt 

and do some analyses again, and maybe find some proof of organisms.  Yes? 

Student: Is this the only rock we have from Mars? 

 There’s actually over a dozen of them, but this is the only one that we’ve actually 

found this kind of evidence in.  That may raise your questioning, too.  Because if life was 

common on Mars, you would expect to find this kind of stuff in more than one rock.  But 

with only a dozen rocks — you know, that’s a pretty small sample.  The problem is that the 

only way a Martian rock can get to the Earth is if an asteroid or some big meteor hits Mars 

and blasts some pieces off into space, and then those pieces have to some way find their 

way to the Earth.  And that’s pretty tricky all by itself and so there are very few examples of 

Martian rocks on the Earth. 

 But we do have at least a dozen.  And they’re looking for them all the time.  Every 

year they scour the surface of the ice in Antarctica, looking for new examples.  And I’m 

sure there are probably more of them.  It’s just the matter of finding them.  Because they 

easily get covered with snow and they’re kind of hard to pick up.  Any other questions on 

this?  Okay.  So whether there’s life on Mars or not is still an open question.  But this kind 

of evidence at least makes people excited to study it in a little bit more detail to try to find 

out. 

 I want to spend a minute just talking about the surfaces of Venus, Earth, and Mars.  

Here are two maps, one showing the surface of the Earth and the other showing the 

surface of Venus.  Now, these are not very detailed, but I just want to show you that on the 
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Earth we have all of these continents which stick up high above the ocean basins, which 

are quite low.  And if you compare that with Venus, as I showed you earlier, you have one 

continent in the north and one continent, one higher region, near the equator.  But 

otherwise Venus is pretty level, pretty flat.  If we compare that with Mars, we see that Mars 

has a lot of what we would consider continents, high regions, compared to the lower 

regions that we might think of as ocean possibilities.  Although on Mars they’re not oceans.  

It’s dry. 

 And so what you see is that Mars and Earth both have lots of mountains, lots of 

valleys, lots of ups and downs, whereas Venus doesn’t have as much as far as ups and 

downs, mountains and valleys.  It has much more level terrain.  Also if you look at Mars, I 

think you can see this one very low area here.  It’s kind of circular, isn’t it?  We think this is 

probably an impact crater that’s — I don’t know — three and a half, four billion years old, 

probably one of the oldest ones still visible on the Martian surface.  But look at the size of 

it.  It’s enormous.  The object that hit this was a big asteroid, something 100 miles across 

or more. And so Mars has been hit by objects for the last 4 billion years and we can 

still see some of the evidence from that. 

 Also note in the northern hemisphere up here, this whole region seems to be very 

low.  If you were going to have an ocean anywhere on Mars, that would be the place.  Way 

up in the northern hemisphere it’s quite low.  And so in studying Mars, astronomers have 

more or less come to the conclusion that there was an ocean on Mars.  Billions of years 

ago, probably, but this — if you look at this edge here, it’s almost a continuous edge, all 

the way around the planet.  And so you can almost say that was the coastline of this 
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possible ocean and you can follow it all the way around.  There’s no place where it’s not 

continuous. 

 And so we think if there was water on the surface of Mars, this would’ve been a 

region that would’ve been covered in water as an ocean.  So some pictures that have 

been drawn of what Mars may have looked like 3 billion years ago or 3-1/2 billion years 

ago will show an ocean in the northern hemisphere, sort of around the North Pole, 

because that is the lowest region.  Whether it really was an ocean, completely covered 

with water, we don’t really know.  The indications are that it might’ve been.  But since we 

don’t have any pictures of it 3 -1/2 billion years old, we can’t prove it.  And we haven’t done 

enough studies on the surface to actually map the details of that margin to make sure that 

it wasn’t formed in some other way.  So we think there was an ocean on Mars but there’s 

always that question.  Maybe we’re misinterpreting the data. 

 Let’s take a look at the atmospheres of these three planets.  I have Venus on the 

left, Mars on the right, and the Earth in the middle.  Let’s talk about the compositions.  

Venus, 95 percent carbon dioxide atmosphere.  Mars, about 95 percent carbon dioxide 

atmosphere.  Sound familiar?  That atmospheres of Mars and Venus are fairly similar.  

They’re not that different.  Same more or less crude composition.  There are some minor 

differences.  For example, there is a lot of sulfuric acid and sulphur in the atmosphere of 

Venus and we don’t see much sulphur in the atmosphere of Mars.  So a smaller 

constituent is definitely different. 

 A major difference, of course, is that Venus’s atmosphere is about 90 times thicker 

than the Earth’s.  In other words, it has 90 times more atmosphere than the Earth.  And 
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Mars had 100 times less atmosphere than the Earth.  So although Mars and Venus have 

essentially the same composition, Mars has very little atmosphere compared to Venus. 

 And then you’ve got the Earth in between them — I mean, literally.  In the solar 

system, in between Mars and Venus.  And yet the Earth has a totally different atmosphere.  

Its atmosphere is 80 percent nitrogen — well, 79 percent nitrogen — and about 20 

percent oxygen, and everything else in the atmosphere is less than 1 percent.  So it has a 

completely different atmosphere from Mars and Venus.  Why?  If these three planets are 

right next to each other in the solar system and Venus and Mars have almost the same 

composition for their atmosphere, why doesn’t the Earth have a carbon dioxide 

atmosphere? 

 Actually it should and actually it probably did at one time.  But the interesting thing 

about carbon dioxide is that it can be dissolved in water.  There’s no water on Venus.  

There’s no water on Mars.  And so the carbon dioxide in the atmosphere has to stay in the 

atmosphere.  On the Earth there is plenty of carbon dioxide.  It’s all over the place, but it’s 

mainly in the form of carbonate rocks.  Rocks in the crust are mostly — well, not mostly, 

but a lot of the rocks are carbonate rocks.  And you could liberate the carbon dioxide if you 

wanted to.  You could take a rock that was mostly carbonate and turn it into carbon 

dioxide.  In fact, it happens all the time. 

 But carbon dioxide can be dissolved in water and the Earth is covered two-thirds in 

water, and so the carbon dioxide that would be in the Earth’s atmosphere actually gets 

turned into rock by being dissolved into the water and then sedimentary layers of rock 

forming from it.  And so most of the Earth’s atmosphere is actually missing.  It’s been 
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turned into carbonate rocks and has left the atmosphere.  If we were able to get all of the 

carbon dioxide out of the rocks and put it back into the Earth’s atmosphere, the Earth’s 

atmosphere would have more carbon dioxide in it than Venus’s atmosphere does.  The 

Earth could have a thicker atmosphere than Venus if it had all the carbon dioxide. 

 So it’s kind of an allusion to think that the Earth is very different from Venus and 

Mars.  It’s just that its atmosphere has been changed.  The carbon dioxide has been 

drawn out of the atmosphere by water, and stays out of the atmosphere because of the 

cold oceans on the Earth. 

 That brings up a question: Why didn’t this happen on Venus?  Where did the Earth 

get all this water?  Where did Mars get all the ice?  It’s still kind of water.  Whereas if you 

look at Venus, there isn’t any.  It’s dry desert on Venus.  We think that Venus may have 

had water at one time.  But because its atmosphere got so hot, the water actually 

decomposed.  The hydrogen and oxygen actually broke apart and the water disappeared 

literally from the planet.  Because hydrogen in the atmosphere of Venus would be 

unstable and would escape into space.  Just the way it does with the Earth.  If we have 

any hydrogen that gets loose in the atmosphere, it immediately heads up towards the top 

of the atmosphere and disappears.  So it could be at one time that Venus had oceans, but 

the oceans boiled away, became steam, and then decomposed.  And so Venus no longer 

has the ability even to have an ocean or water. 

 A similar fate but in another direction might’ve happened to Mars.  I mention that 

Mars may have once had an ocean on its surface.  Why is Mars’s atmosphere so thin right 

now?  If you look at the size of Mars and the size of the Earth and the size of Venus, and 
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you see how much atmosphere each, Venus and Earth, have possible, and then you look 

at Mars and you say, “Well, if it had the same percentage of gases, how much 

atmosphere should Mars have?”  Mars should have a couple of Earth atmospheres worth 

of carbon dioxide.  Because the Earth has over 100 Earth atmospheres of carbon dioxide.  

It just happens to be in the form of rock. 

 So where did Mars’s carbon dioxide go?  It may be in rock.  That ocean that used to 

be on Mars may have absorbed most of the atmosphere and then froze.  And so the 

atmosphere could never come back into the atmosphere because it was in rock, and then 

the water froze and became part of the polar caps, and so Mars may have lost its 

atmosphere.  And because Mars is farther from the sun, it needed that carbon dioxide 

atmosphere to stay warm.  Carbon dioxide holds in heat.  That’s why Venus is so hot.  It’s 

got a very thick carbon dioxide atmosphere.  The sun shines on Venus and just cooks it 

right up to 900 degrees.  Because the heat can’t get back out of the atmosphere.  Mars 

needs a lot of carbon dioxide to hold in the heat because it’s farther from the sun. 

 So when you look at Venus, it’s too hot because of its carbon dioxide atmosphere.  

Mars is too cold because it lacks enough of its carbon dioxide atmosphere.  And the Earth, 

in between, is just the right temperature to keep water liquid and to absorb the carbon 

dioxide out of the atmosphere so that it stays the right temperature.  In other words, it’s 

just what the real estate agents always say: Location, location, location.  If the Earth were 

in Venus’s orbit, it would look like Venus.  If Venus had been in the Earth’s orbit, it might 

look like the Earth.  And if Mars had been in Earth’s orbit, it might still have a liquid ocean 

and might have living beings running around on the surface.  We don’t know.  But 
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because of the different distances from the sun, these three planets have changed 

tremendously.  The Earth has been in the lucky position, as far as we’re concerned.  

Venus has been too hot, Mars is too cold.  And it’s just a matter of distance from the sun. 

 See you on Wednesday. 


