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What was the question?

• Are mantle plumes or the asthenosphere the source for hot spot 
magmas?
• What impact does the asthenosphere have on the mantle?

• Where are heterogeneous lavas derived?

• What is the depth range of the asthenosphere?

• Why is the asthenosphere hotter than expected?



The Hypothesis

“Recent studies suggest that the 
asthenosphere may play a more 
active role as the source of the heat 
and magma responsible for 
intraplate volcanoes.”



Plate Tectonics

What impact does the 
asthenosphere have on the 
mantle?

• Simulation without an 
asthenosphere

Narrow plumes

• Simulation with a weak 
asthenosphere

Two broad upwellings
Consistent with LSV provinces globally
Superplumes?



Heterogeneous lavas

Where are heterogeneous lavas 
derived in hot spot volcanism?

• Zone of concentrated shearing
Influences the composition of 
lavas

• Homogeneous and 
heterogeneous lavas
• Plumes vs. asthenosphere 

mixing



Depth Range

What is the depth range of the 
asthenosphere?

• Consistent with the presence of 
partial melt 

• The bottom boundary of the 
asthenosphere isn’t defined



Hot vs. Cold

Why is the asthenosphere hotter 
than expected?

• Tectonic plates are insulating

• Lateral temperature variations
• Decay of radiogenic elements





Conclusion

• Since the hottest part of the mantle lies beneath the lithosphere, the 
concept that heat is needed to be brought up from the core in narrow 
plumes is unnecessary.

• “… the asthenosphere is by far the largest, most accessible, and most 
plausible source for hot spot magmas.”
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