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Earth Structure Revealed by Seismology
Tatsuhiko HARA"

Abstract

0 O We review seismological studies on structure of the Earth's deep interior. First, we describe

spherically symmetric Earth structure and discuss its geophysical implications. Second, we

show three-dimensional mantle structure revealed by seismic tomography and discuss its geo-

physical implications. Then, we briefly review various anomalous and interesting features found

in the lower mantle and the inner core.
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Fig. 200 Vertical displacements of Love waves whose
periods are 150 sec[] solid curvel and 300
secl] dotted curvel] respectively.

Surface waves travel along the Earth's surface.

When the period of waves becomes longer, penetra-

tion depth increases.

Fig. 10 Examples of ray paths traveling in the
Earth's deep interior. 0 P wave that is re-
flected at the Core-Mantle boundary] CMBUO
and observed at the Earth's surfacel] PcPll
0 P wave that is once reflected at the
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Fig. 30 An example of observed seismograms recorded at TUCU Arizona,
USAU for the September 25, 2003 Tokachi-Oki earthquakel M8.101
The epicentral distance is about 8800 km.
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Fig. 40 Isotropic PREMU Dziewonski and Ander-
son, 1981t density] solid curvel] Vpl dashed
curvel] and Vs dotted curvel] are shown,
respectively.lJ alJ depth range: 0-1000 km;

0 b0 depth range: 0-6371 km.

0 10000000000000000O00Dziewonski et al., 197501

Table 10 Typical models for continental and oceanic crustfl Dziewonski

et al., 19750
goooo O oo oo Vp Vs
OkmO Og/em®d Okm/secd O km/secO

oo gooo 0-20 2.72 5.80 3.45
gooo 20-35 2.92 6.50 3.75

gooo 35-01 3.32 8.02 4.69

oo O 04 1.03 1.50 0.00
ooo 4-5 1.50 2.00 1.00

oo 5-11 2.85 6.40 3.70

gooo 11-o 3.32 7.90 4.55
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Fig. 50010 all Schematic figure of ray paths of seismic waves that travel in the

Earth's crust and the uppermost mantle:0J i[J] direct wave, ii(J
head wave that travels along the Conrad discontinuity, and [ iiilJ
head wave that travels along the Moho discontinuity.

0 b0 Theoretical travel times for P waves whose ray paths are illustrated

in0 al1J solid curve, dashed line, and dotted line correspond tol i[]

0 ii0 andd iii[] respectively[l The thicknesses of the upper and lower
crusts are set to 15 and 20 km, respectively. The P-wave velocities in
the upper and lower crusts and the uppermost mantle are set to 5.8,
6.8, and 8.02 km/s, respectively. Seismic velocities are constant in
each layer. The focal depth is set to 10 km in this calculation.
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Fig. 6[11 all Examples of patterns of surface dis-
placements of Earth's free oscillations
[ left: spheroidal mode, ¢Ss; right: toroi-
dal mode (T,
0 b0 Amplitude spectrum calculated from
data observed at MAJO[ Matsushiro,
Japan[ for the December 26, 2004 Su-
matra great earthquake M 9.00
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Fig. 70 Laterally heterogeneous S-wave velocity model at a depth range of 22-111 km0J Ritsema and van

Heijst, 2000C1
Laterally heterogeneous structure is specified as a percentage of the spherically symmetric part at the same

depth range.
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Fig. 80 Transition zone S-wave velocity modelJ Hara, 2003[1 Laterally heterogeneous structure is specified
as a percentage of the spherically symmetric part at the same depth range. The triangles denote hot

spots.
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