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The Interior of the Earth 

l  Convection causes motions of the crustal plates. 
l  The spreading apart of two plates created this mountain range 

under the Atlantic. 



The Interior of the Earth 

l  Convection causes motions of the crustal plates. 
l  The thin crustal “plates” float on top of the liquid mantle. 
l  The motion of crustal plates (a few cm/century) causes earthquakes and volcanoes. 



Continental Drift 

l  Convection causes motions of the 
crustal plates. 

l  The continental land masses 
constantly move relative to each 
other. 



l  Areas near plate boundaries are prone to earthquakes. 

Plate 
Boundaries 



The Magnetic Field of the Earth 

l  The Earth has a “dipole” magnetic field, much like a bar magnet. 



The Magnetic Field of the Earth 

l  The Earth has a “dipole” magnetic field, much like a bar magnet. 
l  The Magnetic field helps protect us from the dangerous “solar 

wind”, which are highly energetic and dangerous particles emitted by 
the Sun.  



Northern Lights 

l  The interaction between the solar wind and the Earth’s Magnetic 
field can produce the northern lights. 



Next:	

The Moon	




The Moon	


l  The moon is relatively small:	

l  Mass = 1/81 of Earth’s	

l  Radius = 1/4 of Earth’s	

l  Gravity = 1/6 of Earth’s	


l  It appears large in the sky 
because it’s so close, about 
240,000 miles, compared to 
93,000,000 miles to the Sun.	




The Moon	

l  The albedo of the Moon is less than 10%.	

l  The surface is composed of very dark rock (as dark as coal).	

l  But why is the Moon so bright? -- The Moon is nearby, and we 

view it contrasted against a dark sky.	


l  The surface gravity on the Moon is 1/6 of the Earth’s.  This is 
too weak to retain an atmosphere.	


l  There is no water on the Moon, nor is there weather of any 
kind.  The surface features we see are very old.	




What do we see on the Moon? 

l  We always see basically the same side of the Moon facing us, although 
there is some wobble. 



What do we see on the Moon? 



We always see the same side of the Moon. 

l  The rotational period is equal to the orbital period. 
l  This also means that any point on the moon experiences 13 days of 

sunlight, then 13 days of darkness. The daytime temperatures can 
get up to 1000C, the night time down to -1500C. 



What do we see 
on the Moon? 

 
 Craters 



Tycho 
Crater 

Large Craters on 
the Moon 

Copernicus  
Crater 

Plato  
Crater 



l  The craters on the Moon 
were caused by impacts of 
large bodies, not by 
volcanoes. 

l  In many cases you can see 
trails of lighter-colored 
matter thrown out by the 
impacts. 

How did the 
Craters 
Form? 



How did the Craters Form? 

l  The lunar craters are caused by impacts, and not by volcanoes. 



l  We also see large darker 
areas called “maria” (Italian 
for “seas”). 

What do we see on the Moon? 



l  We also see large darker 
areas called maria.  

      (Italian for “seas”). 

What do we see on the Moon? 



How did the Maria Form? 

l  An impact of a very large body and subsequent lava flows may have 
formed the maria. 



Tycho 
Crater 

Large Mare on the 
Moon 

Mare  
Imbrium Mare 

Serenitatis 

Mare 
Tranquilitatis 

Mare  
Nubium 

Copernicus 
Crater 

 

Mare 
Crisium 



Apollo Landing Sites 



l  Rilles are collapsed lava 
tunnels.	


What do we see on the Moon? 



Age of Lunar Surface 



Composition of Lunar Surface rock 

Mare -
younger 

Highlands 
older 



Mare Basalt  

This 1.53-kg specimen of mare basalt was brought back by Apollo 15 astronauts in 
1971. Small holes that cover about a third of its surface suggest that gas was 
dissolved in the lava from which this rock solidified. When the lava reached the 
airless lunar surface, bubbles formed as the pressure dropped and the gas 
expanded. Some of the bubbles were frozen in place as the rock cooled. 



Anorthosite 

•  The lunar highlands are covered with this ancient type of rock, 
which is believed to be the material of the original lunar crust. This 
sample’s dimensions are 18 x 16 x 7 cm. This one was brought back 
by Apollo 16 astronauts. 



The Moon’s surface is covered with a layer of powdered rock and 
small pieces of rock. The powdered rock is called regolith.  



Gravity Map of Moon 

l  Red regions have stronger gravity (1/2%) than Blue regions. Stronger 
gravity essentially reveals that the rock there is denser, so there is more 
mass and gravity is stronger. Origin of these ‘masscons’ is still debated. 



Surface Rocks on the Moon 
l  The Moon was molten in its early stages, and the anorthositic crust 

solidified from low-density magma that floated to the lunar surface. 
The mare basins were created later by the impact of planetesimals 
and were then filled with lava from the lunar interior. 

l  The Moon has heavily cratered highlands and relatively smooth-
surfaced maria. Powdered into regolith, the anorthosite rock of the 
highlands is brighter than the powdered basalt of the maria. 

l  Anorthositic rock in the lunar highlands was formed between 4.0 and 
4.3 billion years ago, whereas the mare basalts solidified between 3.1 
and 3.8 billion years ago. The Moon’s surface has undergone very 
little geologic change over the past 3 billion years. 

l  Many lunar rock samples are solidified lava formed largely of 
minerals also found in Earth rocks. 

l  Impacts have been the only significant “weathering” agent on the 
Moon; the Moon’s regolith (pulverized rock layer) was formed by 
meteoritic action. Lunar rocks brought back to Earth contain no 
water and are depleted of volatile elements. 



Seismic experiments revealed that the 
main regions of the Moon’s interior 
mimic those of Earth, but in different 
proportions.  

Water ice exists in the polar craters, 
where the energy received from the Sun is 
insufficient to melt it.  

•  The inside of the Moon can be studied using 
seismic equipment left by the Apollo astronauts, 
and by tracking the orbits of spacecraft near the 
moon. 

•  The moon has an uneven interior, with mass 
concentrations near the maria. 

•  The interior is cold, and there are no active 
volcanoes today. 



The Earth and the Moon 

l  The Earth has an 
atmosphere 

l  The Earth is hot inside 
l  The Earth has lots of water 
l  The Earth has lots of iron 

l  The Moon does not have an 
atmosphere 

l  The Moon is cold inside 
l  The Moon has very little water 
l  The Moon has little iron 



The Formation of the Moon 

l  The density of the Moon is about 3.3 grams/cc, 
somewhat less than the Earth. 
§  This density is similar to the density of the Earth’s Mantle. 
§  The Moon is deficient in iron. 

§  The surface composition of the Moon is similar, but 
not exactly like that of the Earth. 



The Formation of the Moon 

l  In the late 1960s, there were three main theories on 
how the Moon formed: 

1)  Fission.  The Earth somehow spun up and flung off the Moon, 
leaving behind a depression that would become the Pacific 
Ocean. 

2)  The Moon was captured by the Earth’s gravity. 
3)  The Moon was formed nearby the Earth at the same time. 

l  All three ideas are probably not correct. 


