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Radiogenic Heat Production
(2 perpectives)

surface heat flow felsic (slow Vp)

mafic (fast Vp)

radiogenic heat flow

intermediate
(moderate Vp)

thermal isostasy chemistry <—> physical properties
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Thermal Isostasy Theory
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Thermal Isostasy
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Thermal Isostasy Theory
Continents
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Before using elevation, must
normalize compositional buoyancy
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Thermoisostatic analysis identifies
three major contributions to thermal elevation
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Thermoisostatic analysis identifies
three major contributions to thermal elevation
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Decomposition of Surface Heat Flow
(thermal isostasy)
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Geochemical Constraints on Heat Production
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Computing Heat Production
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Global Geochemical Data

New data from >500 additional sources and a few
geological surveys
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Modeled Density (wt.%)
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Systematic Variations with Major Elements
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Systematic Variations with Major Elements
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Broad distributions across continent
allow room for regional variations
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Continental versus Oceanic Heat Production
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r? value

Performance and Variations in log-Linear Models
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Converting Seismic Velocity to Heat Production
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Decomposition of Surface Heat Flow
(chemistry-velocity)
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Comparison of Radiogenic Estimates

Thermoisostatic-based Velocity-based Surface Heat Flow

Radiogenic HF Model (regional chemistry) (observed)
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Comparison of Sublithospheric HF Estimates
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High mantle heat flow along Australia’s
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Conclusions

some similarities in both heat production models
both models have advantages and disadvantages

future improvements:
velocity-based:
better models of crustal structure/composition (incorporate seds)
thermoisostatic based:
better thermal conductivity and mantle density models (gravity)

joint (Bayesian?) inversion

Geoneutrinos!!!



Comparison of Radiogenic Estimates

Thermoisostatic-based Velocity-based Velocity-based

Radiogenic HF Model (regional chemistry) (average chemistry)
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Heat Production Plutonic Rocks
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Heat Production Plutonic Rocks
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Heat Production Volcanic Rocks
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Heat Production Varies by lIgneous Type

100
10
1 plutonic
£ 0.1
%_ . datg
< density
2 001 1000
S 100 100
©O
O 10
< 1
= 10
()]
T
1 volcanic

0.01

Estimated V,[m s

Hasterok & Webb (accepted)



Heat Production [uW m=]
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Heat Production of (Meta-)sedimentary Rocks
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Basic Database Statistics & Derived Properties
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More Evidence for Anomaous Australia

felsic igneous + metaigneous samples, 60 < SiO, < 82
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Heat Production Varies Through Time
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Cloud City Diagrams
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A composition bias exists
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Does Felsic/Mafic Bias Influence HP?
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SiO2 Correction to Heat Production
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Heat Production Accounting for 510, Content
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Lithospheric Age
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