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Olympus Mons (Mars)!
Volcanic caldera	
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Battery!

Current	



Current	
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The biggest heat source for Earth today!

Young planets are hotter: may detect 
them by their infrared emission	
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surface area of a sphere = 4πr2

volume of a sphere =  4
3
πr3

ratio of surface area to volume = 3
r

cooling rate increases with surface to volume ratio
⇒ cooling processes are faster for small planets
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Maria: impact basins 
filled in with lava!

Highlands: 
ancient and 

heavily cratered!

Impacts into icy 
ground may produce 

muddy ejecta	



Mars!
craters!

Moon craters!
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Venus!
(from radar altimeter)!

Mercury 
(from MESSENGER spacecraft)!
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Earth: Mauna Loa, Hawaii	



Venus: Sif Mons	



Mars: Olympus Mons	



Io: Ra Patera!
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Earth: Galapagos Islands	



Venus: Sacajawea!

Mars: Olympus Mons	
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Earth: Puʼu Oʼo!

Moon (2)!

Mars: Syrtis Major !
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300 million years ago Today 



Page 55    	





Page 56    	





Page 57    	





Page 58    	





Page 59    	





Page 60    	





Page 61    	





Page 62    	





Page 63    	





Page 64    	





Page 65    	





Page 66    	





Page 67    	



Earth: 
Grand 
Canyon!

Mars: at bottom of Olympus Mons!
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Slump on Mars!
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Earth: San Jacinto Mountains, CA	



Mars: (wet?) debris flow!
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Mars: Echus Casma!

Earth: Grand Canyon!
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Washington State: !
channeled scablands!
Giant flood 13,000 yrs ago!

Mars: Kasei Valles 
flood channel	
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Cartoon! Earth: Death Valley	



Mars: Viking 1 landing site	
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Mars: !
Hebes Casma dunes	



Earth: Namib desert	
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Titan dunes 
(radar image)	



Earth dunes 
in Yemen	
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