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 We’ve now finished our discussion of the Earth and Moon and we’re gonna move 

on  to the rest of the solar system.  I hope you’ve noticed that, while discussing the moon, 

I showed you some videos that NASA had made.  Well, we’re gonna continue doing that 

when we’re talking about the other planets because NASA has made some very 

interesting videos about almost all the other planets.  And so I think it’s much more 

instructive for you to be able to actually see the pictures and see the flights over those 

planets rather than listen to me waving my arms.  So we will be seeing videos from now 

until at least next week on the various planets in the solar system. 

 Unfortunately, NASA is a little inconsistent about which planets they did goo videos 

on.  And so although we have a good video on Mercury and a good video on Mars, we do 

not have a very good video on Venus.  We only have a partial video on Venus.  It’s almost 

as if NASA really never got around to finishing the video.  We also have some videos on 

Jupiter, Saturn, Uranus and Neptune so we will be seeing those.  Keep in mind, when I’m 

showing a video on a particular planet, that really is your lecture on that particular planet.  

So I will not repeat all the information that’s in the video.  So consider those videos as part 

of the lecture rather than as something extra. 

 Now, when we’re discussing the rest of the solar system, it’s important to find out 

what we’re talking about.  The focus is not very good, is it?  Okay.  What we have on the 

screen as a drawing of all the planets in the solar system and the sun, comparing their 

sizes.  Here’s the earth and Venus.  Notice the two are almost the same size.  Mars, which 

is about half their size.  And then some moons, Ganymede and Titan.  Ganymede is a 

moon of Jupiter, Titan is a moon of Saturn.  So you see that those two moons are 
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almost  — or actually are — a little bit larger than the planet Mercury.  So one of these 

moons going around the sun instead of around Jupiter and Saturn, we would probably 

consider them planets.  They’re that large. 

 Notice, however, that Jupiter itself is this giant arc here.  And so compared to 

Jupiter, all of these objects are very small including the earth and Venus.  Then we have 

Saturn which is a little bit smaller than Jupiter and then we have Uranus, the light blue, 

and then we have Neptune, the darker blue.  So notice that the large planets in the solar 

system are Jupiter, Saturn, Uranus and Neptune.  And that the planets near us — Venus, 

Mars and Mercury — are actually quite small and, in fact, the earth is quite small 

compared to those larger planets. 

 We divide the solar system into two groups.  The small inner planets — Mercury, 

Venus, Earth and Mars — and we refer to them as inner planets or sometimes as 

terrestrial planets.  And we refer to the outer planets as the giant planets, for obvious 

reasons, but sometimes also as Jovian planets because they’re similar to Jupiter.  Or 

sometimes we refer to them as the gas planets because they are all made mostly of gas.  

So there are major differences in the solar system.  There are really two main groups of 

planets: the small inner planets that are rocky with solid bodies and the four outer planets 

that are much larger and made mostly of gas.  For the next couple of days we’ll be 

discussing the inner planets near the earth, what you might consider the earth’s 

neighbors, and then we’ll move to the outer solar system. 

 Where’s Pluto?  I didn’t even mention it, did I?  Right there.  Buried amongst the 

moons of the outer planets.  As far as size, Pluto is indistinguishable from a whole bunch 



ASTRO 114 Lecture 20 3 
 
of moons of the outer planets.  There has been some controversy as to whether Pluto is 

even a planet.  You know, you can define anything you want.  All you have to do is be 

consistent in your definition.  Originally, Pluto was considered a planet.  We had eight 

planets and then the ninth object was discovered, and so it was called a planet and it was 

named Pluto.  But as time went on and accurate measurements were made of that planet 

Pluto, it became obvious that it was quite small.  And so the questions were raised, “Is it 

really big enough to call it a planet when it’s actually smaller than the moons, Ganymede 

and Titan, or half a dozen other moons?”  It’s smaller than the earth’s moon.  So is it really 

a planet? 

 Well, astronomers have been batting that question around for over 20 years.  In 

this class, we’ll call it a planet.  If you were taking another course in astronomy, the 

professor might say, “No, it’s not a planet at all.”  And the reason that I will call it a planet 

is mainly for historical reasons.  When it was originally discovered, it was considered the 

ninth planet.  But as you can see, it is not one of the outer giant gas planets even though 

it’s out there among them.  It’s definitely not in the inner solar system.  So it really doesn’t 

fit the rest of the solar system.  Pluto is sort of the oddball in the solar system.  And so 

some astronomers continue to call it a planet, other astronomers avoid calling it a planet 

and sort of lump it in with asteroids and outer solar systems, smaller objects. 

 Now, the International Astronomical Union actually got into the middle of this 

because there was an official debate, “Is Pluto a planet?”  And it was voted on a little over 

a year ago by an international body of astronomers and the decision was yes, it is still 

officially a planet.  So at least as far as a vote is concerned, it was voted a planet.  But 



ASTRO 114 Lecture 20 4 
 
thank you for pointing out that I forgot to mention it. 

 Here’s something else about the planets that might interest you.  This shows the 

average densities of these planets.  And this is compared with water being a density of 

one.  So you want to think about how dense the material is, think about how dense water 

is.  And you’ll notice that the densities of Mercury, Venus and Earth are all more than five 

times the average density of water.  The only way you can have a planet with that high an 

average density is if its core is mainly iron.  Because iron is a very dense material.  If it 

were made almost completely of rock the way the moon is, it could not have a density 

much more than three.  And so because rock is not as dense as iron, you’re gonna have 

a lower density if an object is made mainly of rock. 

 So when we look at the average densities of these inner three planets, we 

immediately know that a large portion of each of those planets has to be iron.  And so 

without ever doing any internal studies, we can tell sort of what these planets are made of.  

Notice that Mars is a bit lower.  Its average density is only about four.  Which means if it 

has an iron core — and it probably does, but we’re not absolutely sure of that — it’s much 

smaller than the cores of Mercury, Venus and Earth.  At least proportionately.  If you were 

putting the moon on this same scale, the moon’s average density is down below three 

because it has a very small core.  It has almost no iron, only about 3 percent.  And so it 

has a much lower density.  So it really doesn’t fit these other planets. 

 Notice we discussed the fact that an object about the size of Mars may have 

collided with the earth at one time and actually caused the moon to form.  And that the 

moon formed from the outer portions of that planet and the earth, and so it got no iron 



ASTRO 114 Lecture 20 5 
 
from the cores.  The core of that hypothetical planet became part of the earth.  So the 

earth picked up extra iron.  Well, that even shows on this graph.  Because if you look at 

the graph, Mercury has the highest density, then Venus.  And if you ignore the earth for a 

minute, it kind of goes down to Mars uniformly.  But somehow the earth has too much 

density compared to these other planets.  Possibly that’s because it picked up that extra 

iron core from the planet that crashed into it when the moon was formed.  So that’s even 

a little extra bit of what you might call evidence in favor of that impact theory. 

 And notice then the density drops off to Jupiter and Saturn so it’s kind of a drop-off 

like that.  And then going out to the outer planets the density seems to go up again fairly 

uniformly.  But the inner planets are much denser, made of much heavier material than 

the outer planets.  These planets have so little density, only a little bit more than the 

density of water, and that’s the average density for the whole planet.  They’re mainly 

made out of gas.  So you can tell that just by looking at their densities.  Notice that Pluto is 

the most dense of those outer planets.  It has a density of almost two, which is pretty 

normal for rock or some rock mixed with ice, something like that. 

 Okay.  Those are some general comments about the planets.  Now we’re gonna 

get a little bit more specific and we’re gonna talk about each one individually.  And we’ll 

start at the planet closest to the sun, Mercury, a small planet, one of our nearby neighbors.  

And I have a video to show you to describe that planet.  This video is about 15 minutes at 

most.  It actually goes on longer than that, but I’m going to cut it off at a certain point 

because it kind of changes the subject a bit and I only want to show the section that 

actually talks about the study of Mercury itself. 
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* * * 

 

VIDEO 

 There is a small planet so near the sun that it is scarcely visible in the bright 

glare of our star.  Like an elusive ghost, it is best observed from her in the twilight 

hours when the sun is gone from the sky.  The ancient Romans gave it its name, 

Mercury.  So little was known about the planet that scientists could only guess at its 

origin and evolution. 

Like the planet Mars, it could’ve had violent volcanos.  Deep canyons scarred by 

violent winds.  More like our own moon, its surface might be pitted with craters.  A 

record of ancient events written on a planet’s surface.  The best pho tographs of 

Mercury added little to our knowledge.  But when man learned to travel in space, 

the electronic cameras of the spacecraft called Mariner 10 revealed the planet in 

startling detail. 

In June of 1975, scientists from five nations assembled at the California Institute of 

Technology to exchange the information they had gained from the exploration of 

the planet Mercury by spacecraft Mariner 10.  Included in the group were scientists 

representing many techniques of exploration including the detection of various 

forms of radiation, the study of gases in a planet’s atmosphere, and the powerful 

scientific tool, photography at the surface of a planet.  “Welcome to Pasadena.  We 

are convened.” 

The photographic exploration of Mercury was led by Dr. Bruce Murray of the 
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California Institute of Technology.  “The objective I have to present a relatively 

simple interpretation of the history of Mercury and to draw some conclusions about 

the other terrestrial planets.”  The work that Dr. Murray and his colleagues are 

engrossed in goes beyond the exploration of a single planet, Mercury.  They are 

seeking insights into the history of our entire inner solar system. 

In March of 1974, Mariner 10 flew past Mercury.  During the next year it would 

perform two more flights.  “Mariner 10 returned almost 3,000 pictures of the 

surface of Mercury.  These pictures reveal craters and other features which were 

formed very early in the history of Mercury and may refer to events that affected 

the entire inner solar system: Mars, Earth, Moon, and Venus as well as Mercury.”  

The pictures of Mercury reveal craters and many other features, and to the 

geologist these features and these pictures are like the pages of a history book.  

And the history book for Mercury may go back almost to the formation of the solar 

system itself.” 

Five billion years ago, a vast cloud of gas and dust floated through the galaxy we 

call The Milky Way, the ghostly remains of a great star that had died in a gigantic 

explosion.  The gas and dust is twisted and shaped by magnetic forces, electrical 

currents and the subtle pull of gravity.  As it swirls around a thickening core, the 

huge cloud gradually flattens into a disk.  Dust and gas gravitate slowly inward and 

eddies begin to form in the cloud. Particles of matter cluster into solid bodies. 

The larger bodies continue to grow, sweeping up particles and dust as they orbit 

the condensing core of the disk and begin to heat under the increasing 
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gravitational pressures.  In the central core of a disk, incredible heat is being 

generated, hotter and hotter until it reaches critical temperatures.  And then, 

billions of years ago, a nuclear reaction occurred and our sun was ignited. 

 Its intense radiation repels the surrounding gas and dust.  The increasing 

heat of the inner p lanets has formed them into molten spheres.  Mercury, like the 

other inner planets, is continuously bombarded by debris that forms craters on its 

surface.  In the final stages of its formation, Mercury glowed from internal heat.  Hot 

lava was forced to a surface being torn by collisions with masses of rock that were 

shaping the planet.  The same heat that triggered the lava flow also melted rock 

and metals in the interior of Mercury.  Heavy iron concentrated at Mercury’s center 

to form a dense core which was overlain by a thin shell of light material brought to 

the surface by lava flow. Again, the surface was gouged and pitted by a great 

series of impacts leaving huge craters on the surface.  The Mariner 10 

photographs have revealed these early craters to scientists for the first time. 

One of these craters was formed by a massive rock, perhaps a small planet that 

crashed into Mercury.  In the Mariner 10 photographs, half of this huge crater was 

hidden on the night side of the planet.  Today this huge crater is called Chloris.  

The impact spewed millions of tons of debris across the surface of Mercury 

creating a ring of mountain ranges over a mile high.  The floor of this basin was 

split by great surface cracks, wide and deep.  As the surface continued to form, 

deep inside Mercury its heavy iron core began to contract.  The surface buckled 

and cracked, and great sections hundreds of miles wide were split open leaving 
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immense mile high walls of rock called scarps.   Again there was a great 

flow of lava covering many of the large craters and leaving smooth, flat plains. 

 This set the stage for the final episode in the history of Mercury, a period of 

light craters into the great plains.  In this time Mercury died.  The internal heat that 

triggered many of the events in the planet’s history turned off.  And for three and a 

half billion years, Mercury has remained as we see it today. 

Before Mariner 10, there were a multitude of possible Mercuries.  Now there’s only 

one, the Mercury of craters and basins and plains.  And this illustrates how 

photography can be an exploratory tool.  It displays features which were perhaps 

never even anticipated and in some times could not even be imagined before the 

experiment was flown.  In a sense, it provides answers to questions that were not 

even asked. 

This was true of Mars when Mariner 4 returned pictures of what appeared to be a 

moon-like surface.  It had been expected that Mars might be very much like the 

earth with mountain ranges and many other earth-like features.  Instead, it looked 

like the moon and that was a big shock.  And it was an even bigger shock when 

Mariner 9, in 1971, visited Mars again and found huge volcanos and even some 

peculiar sinuous channels that looked like they might’ve been formed by flowing 

water at some point in Mars’ history.  Now Viking has transported man’s vision to 

the actual surface.  The fantasy of science-fiction has been replaced by the 

strange, lonely reality of the Martian landscape. 

When Mariner 10 flew by Venus, it discovered an unexpectedly well organized set 
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of cloud motions.  And the unexpected was certainly encountered in the case of 

Mercury which turned out to exhibit not only moon-like features on its surface, but a 

sequence of events there that seemed to be very similar to those of the moon.  And 

that’s extraordinary because Mercury is very different inside compared to the 

moon.  And that means it must’ve had a different history of heating and 

modification of the surface from the inside.  And furthermore, it lives in a very 

different part of the solar system, much closer to the sun, and therefore it must’ve 

experienced a different exterior history as well.  And yet the pictures show that 

Mercury has a surface history very similar to that of the moon, and to me that’s 

extraordinary.   

A comparison of the craters on the moon, Mercury and Mars, shows that these 

inner planets were subjected to cratering at the same time.  Before Mariner 10, it 

was believed that the source of cratering of the inner solar system was the asteroid 

belt orbiting beyond Mars.  Because of the difference in distance from the belt, it 

was assumed that no two planets would be cratered the same.  Those planets 

farther from the asteroid belt, like Mercury, have fewer craters.  But a careful count 

of the craters on Mercury and a comparison with those on the moon and Mars 

showed them all to be roughly equal. 

If the crater count is equal, then the source could not be the asteroid belt but 

must’ve come from elsewhere in the solar system.  One strong possibility is the 

planet Jupiter with a gravitational attraction second only to the sun.  It is possible 

that on two occasions Jupiter literally hurled millions of tons of rock inwards 
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towards the sun to impact the planets of the inner solar system including Mercury.  

This cratered record on Mercury was read three times because of a fortunate 

coincidence.  Mercury’s orbit around the sun is 88 earth days.  Mariner 10's orbit 

was twice as long or 176 days.  These synchronous orbits allowed Mariner 10 to fly 

past Mercury a second and third time. 

The path of the first fly-by was on the dark side of Mercury.  The second encounter 

sent the spacecraft past the light side of the planet specifically for photography.  

After another 6-month journey around the sun, Mariner 10 made its third and final 

encounter to look again at a major discovery made during the first fly-by, the 

presence of a magnetic field around Mercury similar to earth. 

A bow shockwave blocks the solar wind from the sun and deflects it around the 

planet creating an environment similar to the magnetic field around earth.  This 

discovery was a surprise because Mercury’s slow rotation, about once every 57 

earth days, had led scientists to believe that the planet could not generate a 

magnetic field.  It is believed that earth’s magnetic field is generated by an 

interaction between the planet’s faster rotation and its molten core. 

Mariner 10's discovery may change theories on how these fields are formed and 

has given scientists their first opportunity to compare two magnetic fields in the 

inner solar system. 

There were other measurements made at Mercury by Mariner 10.  Infrared showed 

that Mercury’s surface changes in temperature from 700 degrees Fahrenheit to 

300 degrees below zero, the widest temperature range of any planet.  The 
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ultraviolet experiment revealed that Mercury has a very thin atmosphere of helium.  

Sensors measured the invisible cosmic rays which flood our solar system with 

tremendous speeds, penetrate any surface, and are unaffected by gravitational 

forces.  Their source is unknown. 

Exploration is an adaptive process.  Each new piece of information adds to the 

value of others that were accumulated earlier.  We had the results of the Apollo 

program on the moon to help us understand the time scales and to some extent the 

processes we were seeing when we looked at Mars with Mariner 9.  Now that 

Mariner 10 has looked at Mercury, we can begin to compare it with the moon and 

Mars and begin to realize that there is a common solar system history which has 

been recorded on these planets whose early surfaces have not been erased by 

erosion and other atmospheric processes. 

That same common history affects the earth, too.  And so by looking at these 

surfaces, reading those records, we’re in fact looking back into the earth’s history 

into a heretofore unexplored domain of time, our own history on the earth.  Now we 

can begin to compare and contrast, to look for similarities and differences, and try 

to recognize our family relationships among the terrestrial planets.  Are we cousins 

or brothers, or are all of us bizarre strangers that happen to inhabit the same 

portion of the solar system?  That’s the task of comparative planetology; that’s 

where we go from here. 

* * * 

 Any question on that video?  Well, that was the planet Mercury.  That’s the only 
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time that NASA ever sent a spacecraft to Mercury.  I guess we haven’t found everything 

out about Mercury we’d like to know.  In fact, if you think about the way those photographs 

were taken, there was only one time when it was photographed from the lit side.  We only 

have photographs of half of the surface of Mercury because the other side was dark at 

that particular time.  So in order to photograph the rest of the planet, we would have to 

send another spacecraft and time it differently so that the side that was away from the sun 

when the first spacecraft went by would be facing toward the sun so we could then 

photograph that other side. 

 But because NASA has its priorities, Mercury was fairly far down the priority list for 

a second spacecraft, and so so far it has not sent one.  There has been some discussion 

about sending another spacecraft to Mercury, but I think it’s pretty far down the line still.  

So what that video talked about is pretty much what we know about the planet with one 

additional bit of information that came out from radar studies of the planet during the last 

10 years. 

 If you send a radar beam to Mercury, you can actually map the surface fairly 

crudely.  Not as well as the spacecraft was able to do, but you can see a few craters on 

the surface.  You can kind of get an idea what the surface looks like.  And when 

astronomers were sending radar signals to Mercury and bouncing them back, they 

discovered that the poles of Mercury, the North and South Poles, were reflecting radar 

very well which was a surprise.  It wasn’t expected that the poles would reflect radar very 

well.  Well, it turns out that one possibility that would cause the poles of the planet to 

reflect radar very well is the possibility that there’s ice at the poles. 
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 Now, you might say, “Well, how could that happen if it gets so hot on Mercury, 700 

degrees Fahrenheit, during the day?  How could you have ice at the poles?”  The poles of 

Mercury are almost exactly perpendicular to its orbit around the sun so that the poles are 

never tilted toward or away from the sun.  They are up and down with respect to the orbit.  

And so there are places at the poles on Mercury that never get sunlight.  If there’s a crater 

near the pole, the sun will never shine in the crater because the poles never tilt toward or 

away from the sun. 

 And so it is now believed that there are places at the poles — small regions, not 

very large ones — where there is actually ice in craters.  And so oddly Mercury has very 

small polar caps.  It turns out that this also may be the case for our own moon.  Recent 

studies of the moon, using radar, have shown that there’s also a couple of places near the 

poles of the moon that have high reflectivity with radar and so it may be the same cause.  

We don’t see any polar caps on either object Mercury or the moon with regular 

photographs, but of course that’s because they’re always in shadow.  The poles of the 

moon also are perpendicular to the sun and so never get sunlight shining in any of the 

craters.  So at the poles of Mercury and the poles of the moon, even though these planets 

hardly have any atmospheres, we can still have ice in the craters because it’s extremely 

cold in those craters and they’re never lit up by the sun. 

 Okay.  We’ll now move on to the next planet from the sun and that is the planet 

Venus.  And as I mentioned a little while ago, NASA never really finished making a video 

of Venus.  They made a couple of partial videos but they never put it together into a movie 

like you just saw of Mercury where somebody actually explains what’s going on on the 



ASTRO 114 Lecture 20 15 
 
planet.  And so what we’ll be doing now is looking at some slides of the planet Mercury 

because NASA did do a lot of studies of the planet. 

 And, in fact, not only NASA.  The Soviet Union was trying  to beat the United States 

to the moon.  And as you know from the previous video, they lost.  The first landings on 

the moon were U.S. astronauts and the Soviet Union pretty much gave up on trying to 

land on the moon.  But as a result of that failure, they felt they had to do something to beat 

the Americans somewhere and so they decided to try for Mars and Venus. 

 And so they sent a lot of spacecraft to the planet Venus and they sent a lot of 

spacecraft to the planet Mars.  The ones to Venus were fairly successful.  The Soviet 

Union put orbiters into orbit around Venus.  They landed landers on the surface of Venus.  

NASA has never landed anything on the surface of Venus.  So the Soviet Union actually 

got to the surface of Venus first and was able to photograph that surface, and was able to 

study that planet in quite a lot of detail.  So a few of the pictures I will show you are actually 

from the Soviet space program showing what Venus looks like. 

 Okay.  I guess turn those lights out.  This is a drawing showing you a comparison of 

the earth, moon and Venus as far as their sizes -- there we go -- and what the 

atmospheres look like.  Notice you can see through the earth’s atmosphere to the planet 

surface.  You cannot see through Venus’s atmosphere to its surface.  It’s completely 

covered with clouds.  And those clouds are not what you would think of as normal clouds.  

They’re not water vapor clouds.  The clouds in the atmosphere of Venus are sulfuric acid 

clouds.  Rather unpleasant sounding and probably unpleasant if you were there. 

 This is a photograph from Mariner 10 which actually went by Venus on its way to 
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Mercury.  And so as it went by Venus, they turned the cameras on since they were using 

cameras mainly on that spacecraft and took some pictures of Venus.  And so you can see 

the clouds in the atmosphere.  There’s a structure to the clouds.  It’s not random.  The 

clouds are actually swirling pretty much around the equator.  And so you see that the 

cloud bands more or less are parallel or symmetrical around the planet’s equator.  These 

clouds are thick enough you cannot see the surface from orbit.  No matter how good a 

camera you have, you will not see the surface of Venus looking with a normal camera. 

 We actually sent several probes down through the atmosphere of Venus.  There 

was a pioneer space probe sent by NASA that had four little probes that went down into 

the atmosphere.  And as they were going down through the atmosphere on parachutes, 

they measured the composition of the atmosphere and how opaque it was and what its 

temperature was, and so on.  And so we have this description of the atmospheric 

structure.  And one thing you should notice right away is that the atmosphere of Venus is 

much thicker than the earth’s atmosphere.  It’s several hundred miles thick, whereas I 

talked about the earth’s atmosphere pretty much reaching space by the time you get 100 

miles up. 

 So the atmosphere of Venus actually is about 90 times the thickness of the earth’s 

atmosphere.  Compared to Venus, the earth has very little  atmosphere at all.  And we 

actually understand the structure of Venus’s atmosphere.  We have wind patterns on the 

earth.  We have tropical winds, we have temperate winds, we have polar winds.  On 

Venus the atmosphere actually circulates all the way from the equator almost to the pole 

down near the surface and up in the cloudy region, which is actually quite high in the 
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atmosphere, probably 50 miles up — that’s where all the clouds are — that also circulates 

north and south quite a bit. 

 So there’s several layers in the atmosphere of Venus that are circulating from the 

equator to the poles and back.  And the reason that they can do that without much 

problem is that the atmospheric temperature on Venus is extremely high everywhere.  

There really is no cold place on Venus the way you think of a cold place on the earth near 

the poles.  The poles on Venus are about the same temperature as the equator, within 10 

or 15 degrees.  And the whole thing is almost 900 degrees Fahrenheit or about 500 to 600 

degrees Celsius. 

 It’s extremely hot on the surface of Venus.  And the reason it’s that hot is because 

the atmosphere is almost completely carbon dioxide and the carbon dioxide atmosphere 

holds in all the sunlight and heat that comes to it.  And so Venus is an oven, 900 degrees 

Fahrenheit.  This really surprised the Soviet Union when they tried to land on the surface 

because their first spacecraft that attempted landing burned up when they reached the 

ground.  Literally, the solder melted in the electronics because they weren’t expecting it to 

be that hot. 

 So they had to keep sending spacecraft after spacecraft and making them more 

impervious to the heat.  Literally, by the time the Soviet Union got to where it could land a 

spacecraft on Venus and keep it working for a short amount of time, it was essentially 

sending refrigerators.  A big block that was nothing but a cooling engine trying to keep the 

thing from overheating, and so it could take some pictures before it overheated.  None of 

the spacecraft that ever landed on the surface of Venus lasted more than a week or two.  
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They all burned up after a couple of weeks because they could not handle the heat.  Nine 

hundred degrees is pretty hot for any kind of electronics to survive.  And as soon as you 

run out of refrigerant, your electronics are fried. 

 The U.S. was able to get a nice relatively crude map of the entire surface by 

orbiting a spacecraft that had a radar gun on it.  Rather than looking through the clouds 

with cameras, they were able to send radar down through the clouds, since clouds don’t 

stop radar, and bounce radar off the surface and actually map the surface by mapping 

height, not mountains and craters and such by height, using the radar on one of the 

pioneer spacecraft. 

 And so here’s a general map of the entire surface of Venus.  And to make it look 

more earthlike or so your mind can visualize it better, they have shown the low areas in 

blue and the high areas in red.  But keep in mind there are no oceans on Venus; 

completely dry.  So don’t think of the blue was ocean.  It’s just low area.  And so what you 

see are essentially two continents: one near the equator, which is called Aphrodite or 

Aphrodite Terra, and one farther north which is called Ishtar Terra.  The rest of the planet 

is all pretty much sea level kind of stuff — flat.  Again, no oceans, no seas, but it’s all 

relatively flat.  There are only two bumps sticking up above the surface that you would 

think of as continents and the rest of it is Kansas. 

 Here’s the first photograph ever made of the actual surface, using Venera 9 

cameras.  Notice it’s Venera 9.  It took them that long before they got one to land and 

actually work.  But what you see is a picture of the ground.  When the spacecraft landed, 

the camera could not be moved.  It was sort of stuck in position.  And so all it was able to 
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do was take a photograph of the ground in front of it.  And so what you see are some rocks 

and that’s about it.  That is what the surface of Venus looks like. 

 That does tell you something.  It tells you that there are rocks on the surface.  

Might’ve landed in sand.  You know, that would look very different.  And these rocks are 

fairly flat and you see of them show what might be layering, so there is some information 

there.  Not as much as you’d like.  You’d like to have a panorama around the horizon but 

they couldn’t make it work. 

 Venera 14 actually took another picture of a different place on the surface, and 

notice the rocks don’t look as rocky.  The place where they landed here, it looks rather flat.  

Kind of like flat stone.  And so this is a lava field actually.  Turns out this is basaltic lava 

that it landed on.  And so you have some stones, some small chunks here and there, but 

mainly it’s flat lava that has flowed out from somewhere.  And again, this was the only 

picture taken from this Venera spacecraft.  And so you can kind of see it going off.  They 

made the picture look a little bit better, but still not as much information as you’d like. 

 Actually, one of the most interesting pictures was from Venera 13 which landed 

almost at the same time as 14 but in a different place on the surface.  And again, if you 

look at the lower picture here, kind of flat rocks with some dirt — you know, I wouldn’t call 

it soil, but some kind of smooth material — and maybe some lava again over here.  And 

there’s the horizon out in the distance.  So right in the corner of the picture you can kind of 

see that you’re looking out toward the horizon. 

 But what was different about this particular camera was that it was a color camera.  

And so there was a color chart that was actually attached to the spacecraft so they could 
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adjust the color to be correct.  And it turns out the correct adjustment is the top picture.  

When you actually adjust this color bar to the proper color, it’s all orange when you look 

out the window at the surface of Venus.  And the reason is the sun is shining down 

through several hundred miles of atmosphere.  So no matter where the sun is in the sky, 

it looks like sunset.  And so the actual color — if you were to land on the surface of Venus 

and walk around in your spacesuit — is this orange sunset looking color. 

 And so all the rest of the pictures that NASA made after that, they attempted to 

make all the pictures look orange.  So they look kind of weird.  But what they’re trying to 

show you was what it would look like if you were actually on the surface looking at the 

materials.  And I’ll show you those pictures tomorrow. 

 

 

 

 


