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Magma intrusion – implications for ‘hidden risks’ in youthful as well as evolved
rifts?





Problem For Extensional Models:

95% of models are amagmatic

95% of plate separation is by dikes
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Diking and Faulting Mechanics

How Dikes Make Faults

-Force for splitting plates

-Straight rifts/ridges = magmatic

-Amount of magma to rift

Segment-Scale Dike Observations

- Krafla, Icland 1975-1984

- Afar, Ethiopia 2005
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Big Unknowns about Dike at Rifts/Ridges:

What controls dike length?

What controls dike width and frequency?

Need to look at active dikes



Initiation of Magmatic Continental Rifts:
How Much Magma Is Enough?

Roger Buck, Rob Bialas, Ran Qin and Mark Behn











Magma Injection Weakens Lithosphere

Weak Lithosphere Extends Tectonically 

Sometimes a Pulse of Extrusion Makes a Volcanic Margin



Intrusion of giant dikes explains:

1. Opening of rifts in normal continental areas

2. Reduced subsidence during magmatic rifting

3. No opening of rifts where mantle lithosphere is 
thick: Cratons or old oceanic crust

4. Only a few kilometers of magmatic rifting may 
weaken lithosphere enough for extension to 
continue at moderate stress levels

5. Magma does not have to reach the surface to affect 
rifting.  Need seismics to ‘see’ magma





Big Challenges for Extensional Modeling

3D Dike and fault propagation

Distance of dike propagation

Effect of dike stress changes on fault patterns

Thermal effect of diking


