A Shrine
to Earth’s Power

Welcome to the San Andreas fault zone. Here where the North
American and Pacific plates scrape against one another, we
witness forces of change. This world-famous fault holds secrets of
geologic processes under its long bays and valleys. Looking closely,
you may find clues about earth’s restlessness that shape the land,
its inhabitants and all our lives.

forces of cpy

Where carth’s plates collide, the land is subject 1 unpredictable The San Andreas fault system is more than a mere unnerving,
and potentially disastrous earthguakes. While a few people may inevitahle force of destruction; as millennia pass, it is a force of
have experienced big quakes like Loma Prieta, many more know ereation, As you walk this trail, enjoy the landscape,

the lore of the great quake that devasiated San Francisco in 1906, a gift of earthquakes.
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Prepare yourself for the uncertainty of walking in the fault zone...



The San Andreas fault has sculpted the California landscape. Yet the
mile-wide fault zone is hard for the untrained eye to discern — until it is
seen from above. Study this picture looking south down the Olema Valley.
Under the veneer of towns, forests and meadows, you will discover the San
Andreas, a force of Lharu?,e that shapes the land 'md life upon it.
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Living in a Geologic Moment

If lifetimes were measured in eons rather than years, we would witness tremendous movement and
change along the western edge of North America. The San Andreas fault, the boundary between the

North American and Pacific plates, is part of a 30 million-year geologic story that is still unfolding.
10 million years from now

11 million years ago

20 million years ago

The plate boundary will likely
shift inland east of the Sierras, The
Gulf of California will expand
and most of California will be
transferred to the Pacific plare.

Much of coastal California and
Baja have now joined the Pacific
plate. Point Reyes has rraveled
almost 300 miles along the San
Andreas fanlt.

More of present-day Southern
California was transferred to

the Pacific plate.and Point Reyes
continued traveling northwest
along the fault boundary,

The first continental sliver that
included Point Reyes broke off
the landmass and joined the
Pacific plate as it moved
northwest.

Over millennia, the tectonic boundary has shifted inland as small pieces of the continent have joined
the Pacific plate. Today, the San Andreas fault is the active plate boundary where relative movement
between the plates averages two inches annually. In the future, the plate boundary will move inland
east of the Sierras. As the process continues, North America will be radically altered.



Plate Tectomcs IS Happenlng Beneath You
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‘We are riding on one of fourteen _

major tectonic plates 1|:r':|+1:upl'1519g’r s

s searth’s surface. Moving on currents

N “created as mantle circulates deep w1thui

AR, = e earth, these plate,s-ﬁre changed by ﬁ\'\'
| }he dynamm}'urces that rhmr‘e them.

: Thnugh you may not: fee,l it today,
ctonics is happening beneath youas .
fthe North American and Pamﬁc plates |
- grind past each other. Elsewhere alo

Convergent houndaries create regions At divergent boundaries where plates Along transform boundaries such as the San
of mouniains and volcanoes as one plate mewve apart, new material is added to the Andreas fault system, plates move slowly past
is subducted beneath another. earth's crust. cach other.



Anatomy of an Earthquake e (B

Beneath us where the North American and
Pacific plates meet, friction binds the
fractured rock along the fault.

A System of Faults

The San Andreas fault system is a
b complex series of many faults that

extends 780 miles. In this system, the % 1
San Andreas, Haywand and Calaverns ™
faults, among others, allow movemen
I‘M!mfl:m the North American and
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Overcoming friction, the fault
slips releasing seismic energy
and causing earthquakes.
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Date; April 18, 1906 |

Time: 5:13 am.

Magnitude: 7.8

Duration: 45 seconds

Damage: 5400 million

Up to 5,000 dead
Epicenter: Offshore, south of the Golden Gate

burned into our
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- takes lives and
rocks the
foundations
' of society.

Without the Benefitof moderr hufl:lmg
codes, much of San Francisco was
reduced to rubble and ash. ¥

Perhaps there is no earthquake more mfamuus than the Great Fran(:ls(:u )

Quake of 1906. When the fault awakened at 5:13 a.m.on April 18th, initial shocks
tumbled some buildings and buried people beneath rubble. Many more penshed
as fires consumed almost 500 city blocks, sparklng chaps amd lgnmng f@ar §
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“THE BURNING OF SAN FRANCISCO"™ APRIL 18,19,20,1906.



As the Great

San Francisco
Quake becomes
part of the distant
past, many of us
ignore the faults that
run under our
roads and homes.
Masked by
development,
they are easy

to forget until

a major

quake strikes.

While 62,000 fans packed Cé
evening rush hour was underivay, n¢
Striking the Bay Area withoutyag
major damage in San Francisco



Starting at the 1906 epicenter
offshore near tl:f'e_ Golden
Gate, the San égdr?a’; ruptured,
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Epicenter of Geologic Study Sl

While aftershocks still rumbled in 1906, geologists sought to
unlock the mysteries of the San Andreas. Tracing the rupture
to Point Reyes, they encountered broken fences and shattered
structures marking 16-20 feet of movement. Through their
discoveries, modern seismﬂlugy was born. Generations later,
the fault and the scnenceam S acﬂv&at Point Reyes. .
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Here along the San Andreas,
paleoseismologists are uncovering the
historic record of ancient earthquakes. By
studying the active fault trace and searching =
for long-term patterns, these scientists

hope their work will g

frequency.of earth

This fence repadr in the (dema Valley marks
mrvement reslting from the 19046 eanhaguake. 8
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llg" Science Evolves
" Two millennia ago this Chinese artifact(r
earthquake science. Using this instrument, the ancients could
| determing earthquake direction. Todav, computer seismographs
record seismic waves. Even the once familior Richter scale has been’
% replaced by the more accorate Moment Magnitude scale. Along
faules like the San Andreas, new discoveries continue to shape our
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Searching For Meaning e O

Since the beginning, people have used a recipe of science, culture and religion to explain unseen
forces that shake the earth. While many of us believe that science offers the best explanation, some

cultures interpret earthquakes as visits from vengeful gods. Locally, the Coast Miwok people also
have a number of traditional stories to explain quakes. Whatever you believe, earthquakes have

shaped our lives, mythologies and understanding of the world.

= “Earthquakes are caused by a fellow lying underground,
M = 3
- face down, arms outstretched before him. He moves his
fingers and makes the earth move...” Tom Smith, Coast Miwak

ARTHC UAKES

“T was within a stone’s throw of that c'it}r hall when the a 1
hand of an avenging God fell upon San Francisco. The I ﬂgFEdIEHfS fﬂf‘
ground rose and fell like an ocean at ebb tide. . "

Pred ] Hewitt, San Bramcisco Exatiilret Understandin g E ﬂrth uakes



Are You at Risk? o e Naona s | o
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strike at any time.
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When an earthguake strikes, it |.. too
late to think about prepare £ ¥
emergency plans, keep food an

on hand and secure potential L'”“‘L
objects, Indoors, find safe places to wait
out quakes; outdoors, warch out for
falling lines, trees and poles, Being
prepared could save vour life
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x &Y = -_ Retrofitting Saves Lives

Where We Choose to Live Using frames to anchor and support
The tvpe of soil or rock we live on affects the
amount of shaking we will experience. Solid
rock will not increase earthguake shaking
soff mararials such ns mud, prvificial fill. sand
ar clav will

] . Fa4 W ¢ buildings and roadways, retrofitting
b, ! ' [ | strengthens structures built before
e maodern earthquake safery codes. While
costly, the expense of retrofitting is small

compared to the value of life and
property that will be saved.

Where is vour home and how safe are vou:

Retrafittisg ol USGS headquarton




