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SCLATER ET AL.. OCEANIC AND CONTINENTAL HEAT FLow
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Fig. 4a. Mean heat flow and standard deviation for all the oceans and for the marginal basins as a function of age. Also
shown are the expected heat flows from the plate and boundary layer models.
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Fig. 16. Heat flow as a function of age for (a) North America, (b) Eurasia, (¢) Australia and Africa (dashed lines), and

(d) all continents.
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Fig. 17. Observations of heat flow and radioactive heat produc-
tion from crystalline rocks in the United States; linear regression
curves are from Roy et al. [1968] for the Basin and Range (dashed
curve), eastern United States, and Sierra Nevada provinces. Solid cir-
cles represent points east of the Great Plains, and crossed circles rep-
resent points interior to the Sierra Nevada physiographic province.
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TABLE 12. Summary of Area and Heat Loss Information

Heat Loss,
Area, 10° km? 10'° cal/s (10'2 W)
Continents (including effect 149.3 208 (8.8)
of volcanoes)
Continental shelves 52.2 67 (2.8)
Total (continent plus shelves) 201.5 275 (11.5)
Deep oceans 281.7 656 (27.4)
Marginal basins 26.9 71 (3.0)
Total (oceans plus marginal 308.6 727(30.4)
basins)
Worldwide values 510.1 1002 (42.0) &— ToTAL- LOSS
Heat loss by water low and 241 (10.1)
conduction through bare rock
Heat loss by plate creation 626 (26.2)
not including radiogenic
heat loss
Mean heat flow
Continents and shelves 1.37* (57) Auevast
All oceans (observed) 1.57* (66) Heed Elow
All oceans (theoretical) 2.36* (99)

*Heat flow in 107¢ cal/cm? s (mW/m?).



Heat Flow Considerations
(from Jerry Schubert’s lecture at IGPP, Fall, 2000)

e Heat flow from the Earth is 44 TW.

e Heat flow from radiogenic heat production in the

continents is 7.5 TW.

This is uncertain since we do not really know the amount of U,
Th, and K in the continents, nor do we know the heat flow from
the mantle into the base of the continental lithosphere.

e Heat flow from the mantle is 36.5 TW =
Heat from the core +
Heat from mantle cooling +
Heat from radioactivity.



Heat Flow From the Mantle 36.5 TW
(from Jerry Schubert's lecture at IGPP, Fall, 2000)

Heat flow from core: 2.4 TW [Sleep, Davies] Gy Imees
13.4 TW [Malamud & Turcotte] S=¢ v

yvuA&L\ 1}

neeles 12

{.'}q,l heut vun t\

Urey Number = (radiogenic heat)/(meanttecoeting) Ao

Heat flow from mantle cooling
if Ur=0.75 9.1 TW

Heat produces by radiogenic sources in the
mantle is 14 - 25 TW?



Heat Flow Considerations
(From Jerry Schubert’s lecture at IGPP, Fall, 2000)

« Keliogg et al., [1999] have argued that the MORB source
region is so depieted in radioactivity (heat production) that
were 't identical to the entire mantle, it could not supply
the heat observed to be escaping through the earth’s
surface.

e According to this argument there must be an isolated
region of the mantle with a higher concentration of Ur, Th,
and K corupared to the MORB source region.

« Kellogg et al., [1999] hypothesize that this region is a
compositionally distinct (undepleted, rich in radiogenic
elements, *He and *°Ar), variable thickness, separately
convecting layer buried at the bottom of the lower mantle.
However, the constraints on mantle radioactivity are not
SO certain.
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