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Large Igneous Provinces 
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Large Igneous Provinces 

What are they? 



  Active volcanism confined to <0.5% of Earth’s surface 
  About 30 km3 magma on Earth produced each year 

–  70% in mid-ocean ridges 
–  20% in subduction zones 
–  10% in within-plate settings 

  10% erupted from volcanoes, 90% solidifies within the crust 

} Plate boundaries 
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Lundy,  without mantle support 





Lord Rayleigh (1842 - 1919) 

Rayleigh Number 
Measures convective vigour 



Time-Dependent (Blobby) Convection 



Large Igneous Provinces 

= “Starting Plume Heads” 
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65 Million Years of Climate Change 





Ocean Acidification 
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– 18 °C – 40 °C – 61 °C 

+ 33 °C + 510 °C + 6 °C 
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60 million years 55 million years 

Methane Hydrate Released by Uplift? 
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Lake Nyos 

Stores CH4 and CO2 
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Magma Cooks Rock 

Generates Methane 



North Atlantic Igneous Province & Climate Change 
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