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Some Mantle Plume definition… 

Mantle plume hypothesis 
First proposed in 1963 by J. Tuzo Wilson 
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Geochemistry claims to 
have the power to 

distinguish mantle plume 
melts from “normal” 

(i.e., oceanic ridge) melts 
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Mantle plumes are 
“created” also in 
laboratory with 

unrealistic 
constraints 

And are also seen as 
whole-Earth features 

identified with 
seismic tomography 

S40RTS 

shear velocity variation from 1-D 

Afar Plume 

Boschi et al. (2009) Surv. Geophys., 30, 463–501 

S-wave 

Schmid et al. (2008) J. Geophys. Res., 113, B03306 

S-wave 

Tomography cannot identify mantle plumes.    
 Its resolution is too low at high depth. Seismic 
waves are not influenced by temperature only 

(as instead commonly assumed) 

Mantle plumes cannot be identified with 
geochemistry. No way to do that. 

Sr-Nd-Pb-Hf-O-Os-W isotopic ratios can be 
explained in terms of crustal lithology recycling 
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A correct approach must take into account 
seismology, geochemistry, petrology, mineral 
physics, volcanology, structural geology, field 

geology and, above all, obvious evidences 

1) The Earth’s interior comprised between the two thermal boundary layers is likely to be subadiabatic.  Shear heating and U-Th-K concentration can 
render the shallow mantle hotter than the deep mantle.  High Tp of “plume” magmas not necessarily indicates an origin from D”. The mantle cools the 
outer core, it is not the core to heat the mantle. The calculation itself of Tp is at least dubious and risky without correct petrographic investigation. 

2) Geochemical end members (e.g., HIMU, EMI and EMII) can be entirely located in the shallow non-convecting volume of the mantle, while the fourth 
(DMM), which is by far the more abundant volumetrically, can reside in the transition zone. 
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