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~ SURE 7.32 (Top) A model for lithospheric evolution of shear velocities under the Pacific
Ocean. (Bottom) Comparison of the model predictions (solid lines) with observed Love-wave
phase velocities with periods from 80 to 200 s plotted as a function of plate age. The
observations were obtained by a tomographic inversion of Love waves traversing the Pacific.

(From Zhang, 1991.)



Cover. The blending of the SYNBAPS
U.S. Navy (NORDA) digital bathymetric
data from the oceans with the DMA digi-
tal terrain elevation data from the conter-
minous U.S. yields topographic profiles
from the west coast of Europe and Africa
to the Pacific Ocean. Profiles are shown
along latitudes of 31°, 35°, 40°, and 45°N.
Fo first time the elevation of the Mid-
Atl. . Ridge can be compared with that
of the Rocky, Appalachian, and Ozark
mountains, and the slope east of the
Rocky Mountains can be compared to the
continental slope off eastern North Amer-
ica. Profiles are shown at 31°, 35°, 40°,
and 45°N. For scale reference, depth at
40°N, 60°W is 5045 m. These and other
worldwide digital data sets are available
from the National Geophysical Data Cen-
ter. (Photos and information courtesy of
Peter W. Sloss, National Geophysical Data
Center, Boulder, Colo., and J. R.
Heirtzler, Woods Hole Oceanographic In-
stitution, Woods Hole, Mass.).
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Figure 1, Inferred interaction of the lithosphere with a mid-plate hot-spot. From the ridge to the hot-

spot the lithosphere thickens and subsides by cooling. At the hot-spot, extra heat drive

s the isotherms’

upwards, thins the lithosphere and causes uplift. Beyond the hot-spot, the lithosphere cools rapidly
because it is thin and thus subsides as younger lithosphere at the sume depth, rather than as normal

lithosphere of the same age (dashed line).

Fig. 1. Bathymetric map of the western Pacific,
Solid circles indicate the locations of drilled
western Pacific atolls, and open circles the
locations of the guyots listed in Table 1.
Average depths along dashed lines are plotted in
Figure 6.

4
s “
- +
~ (LA o
+
i 1ot -;\
w '
% 5 e +..l * ot L]
b ! ¥ e e
PR * + + . ®
O (13 a @ + L] »
T . - "
(= = e s
ﬁ] l ) 7 oA
(a] i N Yo
6 :—‘; g HAWAIIAN -EMPEROR
= 3END
—_— e L=
(o} 20 40 60
AGE ALONG HAWAIAN- EMPERCR CHAIN

(my)

Fig. 6. Depth of the crest of the Hawaiian
swell plotted against age along the Hawaiian-—-
Emperor chain (location approximately indicated
by dashed lines in Figure 1), Hawaii is assumed
to be 0 m.y. old. Age along the chain is taken
from Clague and Jarrard [1973], negative ages
corresponding to points southeast of Hawaii
along the trend of the Hawaiian ridge. Shaded
band indicates expected depth if normal age/
depth relationship existed in this avea.

Solid line is empirical age-depth curve for
normal oceanic crust between 30 and 100 m.y.
old [Parsons and Sclater, 19771,
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Fig. 10. B8tandard heat flow averages plus the more. selective means of Sclater et al.
[1976] plotted &s a function of age. The theoretical curve is calculated using
the parameters (19) estimated in the text.
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Fig. 11. The reliable heat flow means, calculated using measurerents in uniforrly
well-sedimented areas, plotted on a logarithmic scale versus age and also cn a
logarithmic scale. The theoretical curve has a slope of -1/2 until an age of
about 120 m.y. B.P. The small differences between the plate model values and
the continuation of the t™% dependence can be seen.
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where the permeable layer is open to the ocean. (b) Convective pat-
tern forced by topography in an area of permeable crust bounded by a
thin impermeable blanket of sediment. (¢) The case of permeable

Fig. 6. (a) Pattern of convection to be expected near a ridge crest,

crust with a rough boundary, buried by flat-lying sediments. The
varying thermal resistance of the sediment blankel overpowers the di-
rect effect of the topography [from Lister, 1972].
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Fiz 100 A composite sketeh illustrating the vanety of structures observed at the different RISE vent sites and the mineral distributions
sociated with these structures. Note that anbsdrite and Mg-hyvdroxysullate-hydrate are found only in active, black smohers. and
e site occurs nannly in black smoke or in black fallout sediment. Note also that Mn-cxvhydroxides precipitate on basalt surfaces

ciee away from vents. Main phases are italwized: minor phases are capitalized; accessory phases are printed in lower case.
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