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Shear modulus and strain energy dissipation as a function of temperature
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Steady state geotherm of old lithosphere
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Shear wave velocity vs Seafloor age
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Shear wavespeed vs Temperature

Oceanic shear wavespeed vs plate age Oceanic temperature vs plate age
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Oceanic shear wavespeed vs temperature
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Nodule derived geotherms
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Density (Ma/m 3
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Changes produced by melt extraction
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Vs (km/s)

Vs=Vs(P,Q, a)
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Comparison of Vs profiles
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Upper mantle temperature variations

Pacific Ocean at 150 km depth Eastern Asia at 250 km depth
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African Lithosphere

Asian Lithosphere
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North American Lithosphere
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Summary

Laboratory measurements of polycrystalline olivine at
1-10 2 Hz show (a) a strong decrease in  at
temperatures 100-200 C below the solidus and (b) a
strong dependence on grain size likely due to grain
boundary diffusion.

Laboratory experiments do not support the
commonly-held belief that the low shear wave
velocities in upper mantle result from the presence of a
macroscopic melt phase.

We use a simple empirical approach to relate Vs(z; ) .
This relationship contains a number of adjustable
constants whose values are obtained from the Vs(2)
and nodule observations, but does not explicitly
depend on grain size or frequency.
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Summary

Two of the constants controlling the high temperature
behaviour are the activation energy and activation
volume whose values from the geophysical results
match those of the laboratory experiments.

The empirical expression Vs(z; ) Is used to calculate
lithospheric thickness and these values are compared
with the distribution of diamond-bearing kimberlites.

In most places the diamond-bearing kimberlites only
occur where the lower part of the lithosphere is in the
diamond stability eld. However, the lithosphere is thin

beneath the Ordovician diamondiferous kimberlites of
NE China and the Proterozoic diamondiferous
kimberlites of India.
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