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Lecture #2:

Thermal Structure of the
Earth
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Villasefior, Benz and Engdahl (Fall AGU, 2007)




Tomographic Model

Van Heijst, Ritsema,

100E and Woodhouse, 1999
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S-wave Anomaly 100 km
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S-wave Anomaly, 150 km
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S-wave Anomaly 250 km
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Imaging Deep Mantle Plumes

Pitcairn ,

French and Romanowicz, Nature, 2015
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French and Romanowicz, Nature, 2615



Precambrian Cratons
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Model for Proterozoic Lithospheric Evolution

ARCHEAN PROTEROQOZOIC (1.5 Ga)
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Global heat flux
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http://pubs.usgs.gov/gip/dynamic/dynamic.html

“Standard Model” of the Earth
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Secular decrease In radioactive decay
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Temperature profile inside Earth
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Fishwick s 2009 reglonal models
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Global Heat Flow Data
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Global heat flow data:

Paleoclimate corrections

can be 30-40%.




Heat flow
(MW/m2)

® 0to15
15 to 36
36 to 45
45 to 51
51 to 57
57 to 63
63 to 70
70 to 79
79 to 97
97 to 162
162 to 500




Heat flow
(MW/m2)

® 0to15
® 151036
@ 36 to 45
@ 45 to 51
51 to 57
57 to 63

63 to 70

0 to 79
6 79 tg 07









Lithospheric Thermal Thickness

Steady State Thermal Conductivity
02T /0z?2=-A/K
atz=0: T=0
+ Assumption
A(z) = A, - exp(-z/ D)

Qo=g+Ay-D
A, — surface radioactivity k- thermal conductivity
Q, - surface heat flow T- temperature

g - reduced (mantle)heat flow D — characteristic depth
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Estimated Temperature at 100 km Depth
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Estimated Temperature at 150 km Depth
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Question:

Is the thermal lithosphere
similar to the seismic
lithosphere?
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