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Figure 1.1  An carly view (about 1800) of the Earth’s interior. The writer conceived
of Earth as a ball of solid material lissured by tubes of magma, connecting pockets of
cruptive gases to volcanic vents on the Earth’s surface.
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Figure 1.2  Sketch of the Earth’s interior published in Berlin in 1902

(H. Kraemer). The Earth has three shells: a solid crust (Feste Erdrinde)
supported by an clastic mantle (Elastische Mittcl-Schicht) wrapped around a
solid central core (Fester Erdkern). The change from Figure 1.1 reflects

an improved physical understanding, but the model is still limited by

lack of scismological data.
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Box 1.4 The Seismological Discovery
of the Earth’s Inner Core

PJ
By I. Lehmann

An explanation of the P! wave is required, since now it can hardly be considered
probable that it is due to diffraction, A hypothesis will here be suggested which seems to
hold some probability, although it cannot be proved from the data at hand.

We take it that, as before, the earth consists of a core and a mantle, but that inside the
core there is an inner core in which the velocity is larger than in the outer one. The radius

; ; 8 i
of the inner core is taken to be r, = To o Sine 16° = 0.2205 r,, so that the ray whose
angle of incidence at the surface of the carth is 16° just touches the inner core.

Sverdlovsk, 13500
¥e
I.'

N
Irkutsk, 110V8

June 16, 1929, P records

Paths through the Earth with

inner and outer cores.
[From Lehmann, 1936.]

From I. Lehmann, “P’,” Bureau Central Seismologique International, Series A, Travaux
Scientifique, 14, 88, 1936.
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12 Evolution of Knowledge of Middle Earth

Asthenosphere

Figure 1.3 A cross section of the Earth based on the most recent seismological
evidence. The outer shell consists of a rocky mantle that has structural discontinuities in
its upper part and at its lower boundary that are capable of reflecting or modifying
carthquake waves, Below the mantle an outer fluid core surrounds a solid kernel at the
Earth’s center; between the two is a transition shell, The paths taken by three major
kinds of earthquake waves are shown. The waves reflected from the outer liquid core are
designated PcP; the waves reflected from the inner solid core are PKiKP; and the waves
that creep around the liquid core are diffracted P, [From Bruce A. Bolt, “The Fine
Structure of the Earth’s Interior.” Copyright © 1973 by Scientific American, Inc, All

richte regorved . ] \
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