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Fig. 4.2. Basic models of fault slipping.
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Pigure §-23. The surficial traces of strike-slip faults are commonly less irregular than those of normal @
reverse faults. The extremely linear trace of the right-lateral San Andreas fault, in the Carrizo Plain of Cali
nia, is a good example. View is toward the northwest, and closest channel is offset 16 ‘m. Photo by C. R. Al

(1967).

i T )me






SR M A T G

B E

e N\ TR
A ~ WA .\..,.\dq

ENE e e S A0 Rt SO AN ratt
=7 il 2 G ARG ﬂ\ /

w
-

ey

et s

RIDGE-RIDGE TRANSFORM FAULT appears between two segments of ridge that are
displaced from each other. Mountains are built, earthquakes chake the plate edges and
volcanoes erupt in such an area because of the forces generated as plates, formed at the
spreading centers under the ridges, slide past each other in opposite directions. On outer
slopes of the mid-ocean ridges, however, this intense seismic activity appears to subside.
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(b)

(c)

e/

(90

Fig. 2.8 Ambiguity in the focal
mechanism solution of a thrust fault.
Shaded areas represent regions of
comprcssiona[ first motions (C);
unshaded arcas represent regions of

~ dilational first motions (D). frefers tc

a fault plane, ap to an auxilliary
plane. Changing the naturc of the
nodal planes as in (a) and (c) docs no
alter the pattern of first motions
shown in (b), the projection of the
lower hemisphere of the focal sphere
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ap,

(a)

Fig. 2.9 Ambiguity in the focal
mechanism solution of a normal fault. £
Legend as for Fig. 2.8. (c) 2
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40 55 30 25 W

Fig. 1. Bathymetric map of the southern Reykjanes Ridge and Gibbs Fracture Zone. Contours are at 1-km intervals.
Earthquakes of m, greater than 5.0 recorded by the WWSSN from 1962 to 1978 are shown by dots. Fault plane solutions
are from Einarsson [1979]. Bathymetry from NAVOCEANO World Relief Map, NA-4, May 1977,
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CENTRAL ATLANTIC TRANSFORM EARTHQUAKES

TRANSFORM
STRIKE

5 10 156
DEPTH (KM.) p WAVE INVERSION RESULTS

FIGURE 11.15 Seismicity and focal mechanisms along mid-Atlantic transform faults near
the eguator. gome of the focal mechanisms with P-wave first motions aré shown. The
waveform inversion depths are also shown (most depths are approximately
A km). (Modified from Engeln et al.. J. Geophys. Res. g1, 548-577, 1986; © copyright by

the American Geophysical Union.)
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Faults

Troughs striking NE
Earthquake Epicenters
Earthquake Mechanisms

Pacific Ocean

Fig. 6. Structural features of the Gulf of California [after Sykes, 1968]. Relocated epi-
centers of earthquakes for the period 1954 to 1962, Seismicity and focal mechanisms support
the hypothesis of spreading by ocean-ridge-transform-fault mechanism.
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FIGURE 11.11 Focal mechanisms in central Africa. The East African Rift has two arms. as
indicated by the trends of the focal mechanisms. (From Gao et al., 1984.)
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8 WaAT WE FEEL IN AN EARTHQUAKE
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Figure 1.4 Region of California affected by the Loma Prieta earthquake on October 17,
1989. Heavy dots show the epicenters of the largest earthquakes in the sequence. The
smooth lines are the main active faults in the region. The short dark line is the Bay Bridge

joining San Francisco to Oakland across the Bay.
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HETEROGENEOUS SLIP AT LOMA PRIETA
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Figure 2.5 (A) Epicenters and foci of the main shock and aftershocks of the 1989 Santa
Cruz (Loma Prieta) earthquake sequence. (B) Section AA’ along the San Andreas fault.
(C) Section BB’ across the San Andreas fault indicating the dip of the main ruptured fault

plane. [From Plafker and Galloway, 1989.]



HETEROGENEOUS SLIP AT LOMA PRIETA
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Figure 8. Snapshots of rupture. Panels show snapshots of the rupture at 0.5-s intervals starting 0.25 s into the
earthquake. Times are shown in the top right corner of each panel. The darkness of shading in each panel is
normalized and proportional to slip velocity. The 1 cm/s contour is shown as a contour. Once 2 s have elapsed,
~~ly a small part of the fault is rupturing at a time. By 4 s into the earthquake, slip is constricted to a very small

.tion of the fault. This pulse-like behavior is attributable to the ru

}notion data, which causes the fault to heal.

pture heterogeneity required by the strong
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