pate and achieve mastery—a quintessentially
American pastime.

PEGGY F. BARLETT

Department of Anthropology,

Emory University,

Atlanta, GA 30322

Geoculprit

The San Andreas Fauit System, California.
ROBERT E. WaLLACE, Ed. U.S. Geological Sur-
vey, Denver, CO, 1990. vii, 283 pp., illus. Paper,
$20. USGS Professional Paper 1515.

“California Does Have Its Faults.” Rare-
ly a week goes by that I fail to encounter
this expression on a tee shirt or a bumper
sticker in my town of Santa Cruz. Despite
some tongue in cheek, the banner underlies
the fact that there has never been a time
when public awareness of California’s geo-
logical faults and the earthquakes they
cause has been so acute. The United States
Geological Survey seems to have sensed
this increasing interest and demand for
authoritative information in publishing
The San Andreas Fault System, California.
Released in the summer of 1990 and now

in its second printing, the volume contains
10 reviews that cover diverse aspects of
geology, geomorphology, seismology, ge-
odesy, and geophysics. Written at a level
comparable to that of Scientific American,
the reviews aim to be both a popular
presentation to a general audience and a
lasting resource to earth scientists. The
former goal is reinforced through a gener-
ous number of maps, photos, and illustra-
tions. The book’s resource value stems
from more than 1000 follow-up references.

In its title and throughout its text the
book strives to distinguish the San Andreas
fault from the San Andreas fault system. The
system of course includes the fault, plus
two-score less familiar ones like the Maa-
cama, the Rinconada, and the South
Cuyama, which also account for a portion of
the 5 centimeters per year of relative motion
between the Pacific and North American
plates. Evaluating the configuration and cur-
rent seismic potential of each fault in the
200-kilometer-wide system is a complicated
task that occupies much of the book, as it
does much of the professional time of the
authors.

In its present form, the San Andreas fault
system has been working the landscape of
California for about 5 million years. The

first several contributions in the book
amount to a mystery story in which dis-
placed marine terraces, alluvial fan deposits,
and stream channels are the clues and the
geodetectives try to unravel the rates, styles,
and even dates of culprit faultings. “A pho-
tographic album of fault features,” a se-
quence of 41 captioned air photos of the San
Andreas, nicely portrays the battle between
erosion and tectonic slip, folding, and warp-
ing that together mold its geomorphic
expression.

Annually, the system endures about 8000
tremors. A dozen maps and cross sections in
chapter 5 locate 64,000 recent quakes. Sur-
prisingly, minor faults often present a clear
signature in seismicity, whereas large sec-
tions of some major faults lie ominously
quiet. The geographical variability of earth-
quake mechanisms and the fact that the
majority of seismicity in the system does not
occur on the San Andreas fault are not lost
here or in the following chapter, which
compiles the size and location of all signifi-
cant historical earthquakes from 1769. Still
more detective work: Did the stone roof of
Mission San Juan Capistrano fall in 1812
because of strong shaking from a large,
distant quake, strong shaking from a small-
er, closer one, or weak shaking from a
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distant event coupled with poor construc-
tion brought on by the death of the master
mason? ' o
Illuminating the attitude and behavior of
faults 5 or 15 kilometers below the surface
is an inverse problem for which the geo-
detic, gravity, and magnetic models of

chapters 7 and 9 hold sway. Although new.

space geodetic techniques such as the
Global Positioning System or Very Long
Baseline Interferometry are barely given a
nod, the sense of how locked and creeping
portions of faults can-be imaged by moni-
toring slow crustal deformations over a 50-
or 100-kilometer-wide zone is easily visu-
alized. One thing that struck me is that
certain gravity and magnetic data suggest
the existence of dips in the upper 5 kilom-
eters of the fault that are substantially
different from 90°—for example, one - of
55° to the southwest near the Big Bend and
a northeasterly one of 40° north of Point
Arena. The oblique thrust mechanism of
the 1989 Loma Prieta quake has made it
easier to accept a San Andreas fault that is
not everywhere a simple vertical cut in the
lithosphere.

Capping the volume is a lucid survey of
the San Andreas heat flow paradox, a two-
decade-old contradiction between the high
shear stress measured in the upper 1.5

kilometers of the crust and .the low shear
stress that is apparently being dissipated in
major earthquakes. The fault must have in-
credibly low strength. I wonder how it got
that way. ‘

The theme of the book is the complexity
of the San Andreas fault system and the
variety of tools that earth scientists have
available to expose it. Depending on the
reader’s interests, certain contributions will
surely seem overly simplified or overly de-
tailed, but the collection well supports its

thesis. Maybe they should supply one of

those tee shirts with each copy.
STEVEN WARD
Institute of Tectonics,
University of California,
Santa Cruz, CA 95064

Reprints of Books
Previously Reviewed

For the Love of Enzymes. The Odyssey of a Bio-
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