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Figure 4-8 Temperature as a function of depth within the earth assuming
heat transport is by conduction (conduction geotherm). Also included are the
solidus and liquidus of basalt and the solidus of peridotite.

FIGURE 8.12  Estimated average geotherms in continental and
oceanic lithosphere. The convecting mantle is nearer to the surface
in the ocean basins than under the continents, so high temperatures
are reached at relatively shallow depths.
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FIGURE 55 The creation of oceanic lithosphere. Material from the mantle rises beneath
a ridge axis. During its ascent melting occurs and the liquid thus formed rises faster than
surrounding unmelted material. Near the surface the liquid {which forms the crust) cools
and interacts with seawater. Then the liquid and residual material spread horizontally
away from the spreading axis. On the bottomis a block diagram of a slow-spreading ridge
(spreading at, say, a rate on the order of 2 centimeters per year) that shows how the
processes of lithosphere creation may occur in a more realistic scenario.
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Columns comparing the structure of the oceanic crust as defined seismically with
the two main types of ophiolites: the harzburgite type as illustrated by the Oman
ophiolites and the lherzolite type, by the Trinity ophiolites of California. (Alter
F. Boudier and A. Nicolas 1985, Earth Planet. Sci. Lett., 76, 84-92)
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Figure 7.16. Models of temperature
profiles in the earth. (a) Mantle adiabat
with a thermal boundary layer (BL) at
the surface and at the core-mantle
boundary. (b) Mantle adiabat with a
thermal boundary layer (BL) at both the
top and the bottom of the lower mantle.
The dashed line indicates a chemical and
dynamic boundary between the upper and
lower mantle, which are assumed to be
separate systems. For (a) and (b) the
temperature at the core-mantle boundary
is assumed to be in the range
2900-3200°C. (c) An alternative estimate
of the temperature in the earth based on
high-pressure (over 1000 GPa) and
high-temperature (700-6700°C)
experiments on iron. The shaded

region reflects the uncertainty in

the temperature of the core (6600 +
1000°C at the centre of the earth). The
old estimate is similar to profiles shown
in(a)and (b) and is typical of temperature
profiles proposed prior to 1987. (From
Jeanloz and Richter 1979 and Jeanloz
1988.)
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Figure 7.22. Schematic of possible
melting temperatures for the mantle and
core and the actual temperature profile.
Heavy line, melting curve; lighter line,
actual temperature profile. (a)
Chemically homogeneous core. As the
core cools, the inner core grows. (b) The
inner and outer core have different
chemical compositions and hence
different melting temperatures. An outer
core composed of an Fe-S or Fe-O alloy
would have a much lower melting
temperature than a pure iron inner core.
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Figure 7.16. Models of temperature
profiles in the earth. (a) Mantle adiabat
with a thermal boundary layer (BL) at
the surface and at the core-mantle
boundary. (b) Mantle adiabat with a
thermal boundary layer (BL) at both the
top and the bottom of the lower mantle.
The dashed line indicates a chemical and
dynamic boundary between the upper and
lower mantle, which are assumed to be
separate systems. For (a) and (b) the
temperature at the core-mantle boundary
is assumed to be in the range
2900-3200°C. (c) An alternative estimate
of the temperature in the earth based on
high-pressure (over 1000 GPa) and
high-temperature (700-6700°C)
experiments on iron. The shaded

region reflects the uncertainty in

the temperature of the core (6600 +
1000°C at the centre of the earth). The
old estimate is similar to profiles shown
in (a)and (b)and is typical of temperature
profiles proposed prior to 1987. (From
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Figure 7.22. Schematic of possible
melting temperatures for the mantle and
core and the actual temperature profile.
Heavy line, melting curve; lighter line,
actual temperature profile. (a)
Chemically homogeneous COTe. As the
core cools, the inner core grows. (b) The
inner and outer core have different
chemical compositions and hence
different melting temperatures. An outer
core composed of an Fe-S or Fe—O alloy
would have a much lower melting
temperature than a pure iron inner core.
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FIGURE 20.11 The worldwide pattern of seafloor spreading is revealed by the isochrons

0-5

(contours separating the bands of different colors and textures) that give the age of the seafloor
in millions of years since its creation at ridges. Mid-ocean ridges, along which new scafloor is
extruded, coincide with the youngest seafloor (red). The Atlantic Ocean is symmetrical about
the Mid-Atlantic Ridge. Asymmetry of the pattern in the Pacific is caused partly by subduc-
tion in the Aleutian Trench south of Alaska, in the Peru-Chile Trench along the west coast of

South America, and in many trenches in the western Pacific., (After map prepared by J. Sclater
and L. Mcinke.)
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Flgure 4-24 The solid lines are isotherms, T— Ts (°K), in the oceanic litho-
sphere from Equation (4-125). The data points are the thicknesses of the
oceanic lithosphere in the Pacific determined from studies of Rayleigh wave
dispersion data. (From A. R. Leeds, L. Knopoff, and E. G. Kausel, Variations of
upper mantle structure under the Pacific Ocean, Science, 186, 141-143,

1974.)
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observations were obtained by a tomographic inversion of Love waves traversing the Pacific.
(From Zhang, 1891.)



FIGURE 20.15
Oceanic crust forms
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Bass, “Ophiolites,”
Scientific American,
August 1982, p. 122.)
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Figure 7.7. Mean heat flow for well- .
sedimented areas in the North Pacilic Flg' 2. Observed he‘_at flow versqs age for '-‘_le_global
and North Atlantic plotted against age. data set from the major oo basins and predictions of
Solid curve is the heat flow predicted by the GDH1 model, shown in raw form (top) and fraction
the plate model; dashed curve, the heat (bottom). Data are averaged in 2_m.y. bins. The
flow predicted by the boundary layer discrepancy for ages < 50-70 Ma presumably indicateg
model. (After Sclater et al. 1980.) the fraction of the heat transponcd by hydror.hermz,]

flow. The fractions for ages < 50 Ma (closed circles),
which were not used in deriving GDHI, are fit by a
least squares line. The sealing age, where the lipe
reaches one, is 65 + 10 Ma [107].

Table 7.3. Heat loss and heat flow from the earth

Area Mean heat flow Heat loss
(10°km?) (107*Wm~? (10'2w)

Continents (including 149 83
volcanoes)
Continental shelves 52 28

Total continents and

continental shelves 201 57 116
Deep oceans 282 274
Marginal basins 27 3.0
Conductive contribution 66 203
Hydrothermal contribution 33 10.1
Total oceans and basins 309 99 304
Worldwide total 510 82 420

Note: Estimate of convective heat transport by plates is ~65%, of total heat loss:
this includes lithospheric creation on oceans and magmatic activity on continents.
Estimate of heat loss as a result of radioactive decay in the crust is ~ 17% of total
heat loss. Estimate of the heat loss of the core 10'2-10'* W; this is a major heal
source for the mantle.

Source: Sclater et al. (1980, 1981).
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