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Tracking the mantle temperature : melting by decompression

emperature (“C)
1100 1500
< ] A - ]\ T

Spinel
Ilherzolite

€L
P,
.
o
o
<@L

Phase
diagram
in (P, T) space




et
P
-
o
<@L
‘o)
[
—
—
QL

Plagioclase

Spinel

Ilherzolite




At high temperature,
Mg-rich basalt: komatiites

Barberton, South Africa




Mantle temperature vs. time
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SECULAR COOLING EQUATION

MC, Cil_fz Jq dA + [ HAV + [ ydv

= - surface heat loss
+ internal heat production
+ external energy tranfers (ex: tidal interaction)

negligible contribution of contraction,
zero contribution of dissipation

external energy transfers are negligible




% = _[qdA + | HAV

Core cooling (geodynamo) = 5-17TW

Bulk Silicate Earth (BSE) radiogenic heat production
~ 13-23 TW

Surface heat loss 46 = 3 TW

Secular cooling (mantle) 1-29 TW
Inferred from heat budget 7-200 K Gy'!




% = JqdA + | HdV

Core cooling (geodynamo) = 5-17TW

Bulk Silicate Earth (BSE) radiogenic heat production
~ 13-23 TW

Surface heat loss 46 = 3 TW

Secular cooling (mantle) 1-29 TW
Inferred from heat budget

Secular cooling (mantle)

Deduced from lavas




Formation of continental crust




Enriched crust

Depleted mantle




Is this significant ?

Bulk Silicate Earth

Continental Crust (+ lithos. mantle) (40% of total area)
= 6-8 TW




Bulk Silicate Earth models

Continental Crust (+ lithos. mantle) (40% of total area)
= 6-8 TW
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Growth of continents
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Continental growth:
two competing effects

(1) Mantle depletion (decreasing heat production).
Acts to decrease mantle temperature.

(2) Mantle 1solation (decreasing oceanic area).
Acts to Iincrease temperature.




Theoretical model
(Labrosse & Jaupart)
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Amalgamation and dispersal
of supercontinents
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Cg — _[q.dA + | HdAV

Core cooling (geodynamo) = 5-17TW




Geoneutrino flux (from crustal model)
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TNU

1 TNU = 1 geoneutrino event recorded over a year-long fully efficient exposure of 1032 free protons,
which is approximately the number of free protons in a 1 kiloton liquid scintillation detector.



Geoneutrino flux (from heat flux data)
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To be compared to:
depleted mantle contribution = 11 TNU



SNOLAB, Sudbury, Canada
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Local crustal geoneutrino flux at SNO+ (Canada)
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Even the Earth’s magnetic field ...
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