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GLOBAL HEAT FLOW DATA

< 950 ]
I e st —— GDH{
= 200} MRRY” ?’t\aﬁjﬁ/ -
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b ) .
!l L_( 50 = * ° ® e . - -~ =
i L
o PN
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OBSERVED/GDH1: GLOBAL DATA
Z 1.5 N = 4458 . s
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Fig. 2. Observed heat flow versus age for the global

data set from the major ocean basins and predictions of
the GDH1 model, shown in raw form (top) and fraction

(bottom). Data
discrepancy for

are averaged in 2-m.y. bins. The
ages < 50-70 Ma presumably indicates

the fraction of the heat transported by hydrothermal
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 line
reaches one, is 65 = 10 Ma [107].
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Axis of mid-ocean ridge

Ocean

Seawater sinks,

heats up, and rises
as hot springs

Ocean
- sediments

Magma chamber




Altered zone, loses some,
gains other elements

Figure 14.3. The hot crust of the mid-ocean vidges is cooled partly by conduction of heat to the
seafloor. Almost as much heat is carried mway by cold ocean water that enters fissures and civeulates
through the hot crust. Once heated, the water returns to the ocean as hotsprings, with exit
temperatures that range from a few degrees 1o 350 °C, While passing through the hot crust
the seawater leaves some dynstituents behind and extracts others, thereby altering the vocks
substantially. At the ventf, manganese and iron oxides and hydroxides (black) are deposited
that may contain valuable amounts of such metals as silver and copper.
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CHAPTER 7

Figure 7.29.
Distribution of known
sites of active
hydrothermal venting
along the East Pacific
Rise and Galapagos Rift.
Solid stars mark sites of
active venting; solid
triangles mark locations
of off-axis seamounts
associated with
hydrothermal mineral
deposits. Solid circle
shows location of
DSDP Hole 504B.
(Haymon 1989)
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Figure 7.7. Mean heat flow for well-
sedimented areas in the North Pacific
and North Atlantic plotted against age.
Solid curve is the heat flow predicted by
the plate model; dashed curve, the heat
flow predicted by the boundary layer
model. (After Sclater et al. 1980.)
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7 Heat

Table 7.3. Heat loss and heat flow from the earth
‘_‘—‘—'—‘“‘--

Area Mean heat flow Heat losg

(10° km?) (1073°Wm~? (1012 W)
Continents (including 149 8.8

volcanoes)
Continental shelves 52 2.8
Total continents and - o
continental shelves 201 57 11.6
Deep oceans 282 — 274
5 . ’Zb% OJJL —
Marginal basins 27 4 3.0
: e ¥

Conductive contribution “‘/Jaj 0 (90\9_ 66 20.3

Hydrothermal contribution , 3_ s - 33 CIO.D
Total oceans and basins 309 99 304
Worldwide total 510 82 42.0

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 10'2-10'3 W; this is a major heat

source for the mantle.
Source: Sclater et al. (1980, 1981).
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7 Heat

Depth (km)

Figure 7.8. Mean depth for the North
Atlantic (squares) and North Pacific
(circles) plotted against age. Shaded
region represents the scatter in the data.
Solid curve is the depth predicted by the
plate model; dashed line, the depth
predicted by the boundary layer model.
(After Sclater et al. 1980.)




