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Mappable surfaces of the solar system 
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Cratering 



Craters 



They’re everywhere! 



The sky is falling! 

“I would rather believe that two Yankee professors would 
lie than believe that stones fall from heaven.” 
 

      —Thomas Jefferson 



The sky is falling! 

Chapman & Morrison (1994) 



Terminology 
1) meteoroid 

2) meteor 

3) meteorite 



Meteor (Barringer) Crater, AZ 



Upheaval Dome, UT 



Clearwater Lakes, Quebec 



Simple craters 



Contact and compression stage 
•  Most of projectile’s energy, 

momentum transferred to 
target rocks 

•  tcc ≈ 2R/vi 

•  Rankine-Hugoniot equations 
can be solved for pressure 

 
 
•  At few km/s, energy per unit 

mass ≈ that of TNT 
 
 



Cinder Lake Crater Field, AZ 

From Melosh 



Ejection/excavation stage 

From Melosh 

•  Rarefraction wave 
vaporizes/melts/
fractures rocks 

•  tcf ≈ (D/gp)1/2 

~10 s for Meteor 
crater 
 
~13 min for Mare 
Imbrium 



Collapse/modification stage 
•  Steep rim of transient crater collapses into interior 
•  t ≈ few x (D/gp)1/2 

•  Final depth d ≈ 0.2D 
•  Rim height h ≈ 0.04D 
•  Diameter D ≈ 20R 

Kring (2007) 



Victoria Crater as viewed by Opportunity 

Squyres et al. (2009) 



Complex craters 



Simple vs. complex craters 

Worthington (1908) 



Simple vs. complex craters 

SU ≈ 0.1D 



Simple vs. complex craters 

Kring (2006) 



Multi-ring basins 

From Melosh 



Multi-ring basins 



Multi-ring basins 


