
Chapter 9

Planetary Geology:
Earth and Other Terrestial Worlds



Topics

• A Diversity of Terrestrial Worlds
• Internal Structure of Terrestrial Planets
• Energetics of Planetary Interiors
• Processes Shaping Planetary Surfaces
• Geologic Tour of the Terrestrial Worlds



The 
Terrestrial 
Worlds





Venus Unshrouded



Earth: Normal or Oddball?



The Moon: A Terrestrial World
front back



Mars: Once Like Earth?

ancient river valley



The Earth’s Interior



How do the other’s compare?



Three Energy 
Sources Inside 

Planets

Accretion: only important during
planet formation

Differentiation: only important 
during planet formation

Radioactivity: important even 
today



How Planets Cool Off



Earth’s Magnetic Field [1]



Electromagnet



Processes Shaping Planet Surfaces

Excavation of bowls
by asteroids or comets

Eruption of molten rock
Or lava from planet’s
interior

Disruption of 
Planet’s surface 
By internal stresses

Wearing down or
Building up of features
By wind, water, ice or 
Other weather phenomena





Moon’s Craters



Craters and Impact Basins



Impact Process



Mercury’s Surface

• heavily cratered
• no maria
• smaller rays
• long scarps
• impact basins

6.8



Martian Craters

“splash crater”“bowl crater”





Moon: Highlands and Maria



Venus’s Surface

• Mapped by radar in 
1979 and 1995

• +/- 4km variations in 
surface elevation 
similar to Earth

• evidence of 
vulcanism and 
cratering

• lava domes

6.14



Lava Domes: 
Evidence of 
Vulcanism





Tectonics





Erosion on Mars

• Erosion caused wind 
and flowing liquids 
(e.g., water)

• Water most effective
• Evidence of erosion 

on Mars is extensive, 
implying existence of 
liquid water sometime 
in its history

ancient river valley



Glaciers: Large Scale Erosion

Malaspina Glacier, Alaska (USGS)



Tour of the Terrestrial Planets
• Order: from smallest to largest

– Moon
– Mercury
– Mars
– Venus
– Earth

• Will see that “size matters”
– larger planets retain atmospheres and molten 

interiors==>vulcanism, tectonics erase craters
– smaller planets loose atmosphere and 

solidify==>craters, evidence of early 
vulcanism/tectonics



Lunar Mare (Seas)



Lunar Vulcanism & Tectonics

Mare Imbrium seen from lunar orbit 



Astrononaut on Moon



Ancient Lava River



Mercury: Cratering and Vulcanism



Evidence of Tectonics on Mercury

scarp



Martian Canals?

Sciaparelli (1877), Percival Lowell (1895)



Large-Scale 
Topography:

Mars

6.20
6.22

shield volcanoes



Mars: Vulcanism and Tectonics



Erosion on Mars!



Venus Unshrouded



Venus: Vulcanism & Tectonics



Earth from Space



The Earth’s Surface

http://livingearth.com



Earth’s Tectonic Plates



Vulcanism: Mt. Etna



Inferred Geologic History of 
Terrestrial Worlds



Planet Properties: Cause and Effect



Role of Impact Cratering



Role of Vulcanism



Role of Erosion



Role of Tectonics



A Diversity of Worlds


