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Figure 1.29 (a) Magnetic anomaly profile perpendicular to the East Pa-
cific Rise (52◦S, 118◦W). (b) Induced magnetization in the oceanic crust
due to episodic reversals of the Earth’s magnetic field. (c) Correlation of
the positions x of the magnetic anomalies with t of field reversals to give
the velocity u of seafloor spreading.

the sedimentary cover and into the underlying basaltic oceanic crust. If we
hypothesize that the age of the oldest sediments in the sedimentary sequence
adjacent to the volcanic crust, as determined from studies of fossils, corre-
sponds to the age of the volcanic rocks, then we can determine the age of the
seafloor. This has been done for a number of DSDP holes, and the results
have been compared with the age of the seafloor inferred from studies of
the magnetic anomalies in Figure 1–32. The excellent agreement is striking
confirmation of the magnetic method for determining the age of the seafloor.

Because the surface area of the Earth remains essentially constant, the
velocities of seafloor spreading at ocean ridges can be related to velocities
of subduction at ocean trenches. As a result the relative velocities among
the rigid plates can be determined. The ten major plates are illustrated in
Figure 1–1. The relative motion between two adjacent plates can be obtained
using Euler’s theorem. This theorem states that any line on the surface of a
sphere can be translated to any other position and orientation on the sphere
by a single rotation about a suitably chosen axis passing through the center
of the sphere. In terms of the Earth this means that a rigid surface plate
can be shifted to a new position by a rotation about a uniquely defined
axis. The point where this axis intersects the surface of the Earth is known
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