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How Craters Form

• Projectile 
slams into 
surface at 5 -
50 km/s

• Enormous KE 
converted to 
heat and 
mechanical 
energy

• Digs hole and 
spreads 
ejecta Steven Dutch



Craters, craters everywhere…

• Solar system bodies exist 
because of impact cratering -
accretion grows planets

• Craters we see on Moon, Earth 
and other planets from tail end of 
accretion and continuing random 
splats of comets and asteroids

• Impact cratering occurs on all 
scales from zap pits to multi-ring 
basins - to destroyed worlds 

• A wonderful universal probe of 
hard bodies



• The ages of surface 
units

• The sequence of 
events

• The nature of surface 
modifications

• The history of 
projectiles over 109

years
• That we live in a 

dangerous place 
(extinctions)

What Craters 
Tell Us



Ages of Surface Units

• Lots of craters = 
old surface

• Few craters = 
young surface

• But all billions of 
years old!

• Counting > age!



Example: Ages of Lunar Maria

Harry Hiesinger



What 
sequence 
of events?

What 
oldest, 
youngest?

How do you 
know?

1

2

Stratigraphy = Time Sequence



Clues to 
Surface 
Changes

• Fresh craters have 
very predictable 
shapes

• Differences from that 
shape because 
something has 
happened since
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 � � (Pavel Presnyakov), Kiev Ukraine



History of Solar System Debris

• Lunar 
cratering
record shows 
how 
projectiles 
have become 
less common 
over 4.5 b.y.



A Dangerous 
Neighborhood

• More than 200 
impact craters known 
on Earth

• Still forming
• ~1000+ NEO 
• We will be hit again
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GaMEGaME

•• GaGameme--BasedBased

•• MMetaphoretaphor--EEnhancednhanced

GaMES are Experience Acceleration Systems


