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Outline of the talk

Introduction:
Å The cratering process.

Sediment production and deposition (case studies)
Å Arround the crater: Vakkejokk ejecta layer , Lockne

crater and Tsenkher crater .
Å Inside the crater: relative target water depth 

(Lockne - Målingen doublet craters ).



1. Contact and compression stage

ÅDeloading of kinetic energy
ÅPenetration
ÅVaporisation
ÅHypervelocity jetting

FromFrench 1998
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2. Excavation stage
ÅShock wave 
accelerates target 
material
ÅRarefaction wave 
diverts the flow lines
ÅSpallation
ÅExcavation
ÅEjecta curtain
ÅShock melting
ÅDisplacement

From French 1998

Introduction; the cratering

FromFrench 1998



Simple crater Complex crater

3. Modification stage

ÅGravitational collapse of transient crater
ÅTransition simple to complex crater occurs 
on Earth at about 2 -4 km final crater 
diameter.
ÅLate modification stage includes erosion

Modifiedafter French 1998

Introduction; the cratering
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Concentric crater

Water depth>impactor diameter Water depth<impactor diameter

Modified from Ormö et al., 2002, JGR-Planets. 

Simulation by Valery Shuvalov.

But marine impacts is a special case; òconcentric cratersò
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The basement crater is produced by a "high 

velocity water stream" (Shuvalov et al. 2005)



Experimentsperformed with the EPIC gunat 
CAB at 1G
Upperlayer: beachsand(1.561 g/cm3), friction angle30.4 ± 1.7 deg
Substrate: iron grit sand(4.44 g/cm3), friction angle32.0 ± 0.8 deg
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Large test bed (7m diameter)

Cannon
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