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Although the Earth seems very stable on a
human time scale, over geologic time it is a very i
mamin e Rink o b coamsoaly Why do geologists study faults?
being made and destroyed. Mountains are pushed
and 05 i it Stk s eheoure 2 b 5
sliding and grinding past and over one another. Active faults ear gists study them to
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T‘hc pnwcrﬁll k)rc:x that drive nus \y».!:m mu\c huge slabs of Ihe &ﬂh s
The rocks
akwng e oundaries of these plzl:x are c{xmnuonsly being sqnzemd and
sheared, causing them to bend and break. California is cut by one such plate

indary, between the Pacific and North American plates, at the San Andreas
Fault system. All the Quaternary-active faults in the San Francisco Bay region
are part of the San Andreas Fault system.
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How do geologists find
Quaternary-active faults?

Geologists trace faults by following the
characteristic effects that young faults have
on the landscape.

Some faults, called creeping faults, move very slowly all the time.

Structures such as bridges, sidewalks, and buildings on top of these faults

will be offset  small amount each year as the faults move. You can try 1o,
find a creeping fault by looking for bent or offset curbs and sideswalks. Not
‘every offset curb is a fault, butif you find several offsets that line up, you may
have found a creeping fault.

Notice the

chango botwoon 1974 and 1983,

Most faults don’t creep, however, so geologists must look for other ways that faults affect the
landscape. Usually the evidence is easiest to spot from the air. For example, natural features.

such s streams, vlleys, and ridges may be offset where they cross faults as movement from many
landscape features. For example, if
one side of a fault moves up or down, a straight, low ridge called a scarp is created. As faults
accumulate offset, the rock along the fault is broken and ground down, and the resulting shattered
zone is more casily eroded than the surounding rock. This type of crosion produces other common
fault-related landforms, such as benches, saddles, and linear valleys along the fault. Faults also can
discupt the movement of underground water, forcing it to the surface to form springs and ponds.
Finally, faults can be recognized by the offset they produce in the rocks that underli the landscape,
which can be recognized by carcful studs.
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How do
geologists know
when a fault last broke?

Geologists find the age of prehistoric
fault rupture where faults cut young
deposits.

Although the evidence in the landscape that a fault leaves behind can
guide geologists to Quaternary-active faults, it cannot tell them just when
the fault last furched in an carthquake. In the San ['rmcisoo B.y mgion,
the extent of

carthquakes: 1868 (Hayward Fault), 1906 (San Imdnu Falt), and 1980
(Gr ille/Las Positas Faults).
the age of the most recent fault rupture in other ways
Earthquakes can offset and disrupt the sedimentary layers that naturally

I time from deposition by ri wind, and waves.

If alayer is not cut or bent by a fault then the last earhquake on that fault
deposited.

must have occurred before the layer was

The

i the right,
Pleistocene of younger

It commonly is difficult to determine if layers are cut or bent by looking at

the ground surfice because the surface usually is smoothed out soon after

wind, and animal activity. To get a clearer view of
e e
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young layers, xwluz

The newest tool in the effort to find active faults is Laser Imaging Detection And Ranging (LIDAR),
which uses laser light projected from an irplanc to make a detailed image of the ground surface, even
through rees in 4 forest.
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Do all faults cause
earthquakes?

Faults with no Quaternary
activity are least likely to cause an
earthquake. Holocene-active faults
are considered the most active.

There are literally hundreds of faults in the San Francisco Bay
region alone. All faults are the result of movement in the Earth’s crust,
and all but the tiniest probably have gencrated earthquakes. However,
‘much of that movement and most of those earthquakes occurred far in the
Earth’s past. Because the pattern of stress in the crust changes over
geologic time, faults are formed, move, and then are abandoned.

Geologists focus their studics on Quatemary-active faults, faults that
‘have moved in Quaternary time. Faults that have not moved in the last
1.8 million years are probably abandoned, or at least they cause an
earthquake so infrequently as to be less important. On the other hand,
faults that have moved in Holocene time (the last 11,500 years) arc
considered the most active and dangerous faults.
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better understand where and when future earthquakes will occur.

faults to better The Earth’s plates are
constantly moving, but most faults are motionless, locked by fiction, unti the day when the force on the
fault buils up enough 1o overcome the resisiance. When tha happens, the rocks on ihersde of the
fault lurch into motion, rcl il that
special instruments are needed to detect them, hm afew release huge amounts. o!cncrgy causing
‘widespread destruction. During most earthquakes, fault motion stays below the Earth's surface, but in
large earthquakes, fault motion may break through to the surface, offsetting rocks and sediments, as well
as anything built on the fault, as much as ten feet or more.
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Knowing the location of active faultsis important so that planners and developers can avoid building
houses or other structures, which would be destroyed when the fault breaks the Earth's surface, on the
faults. Geologists also study the faults o find out how quickly the stress on them is building, as well as
when the last large earthguake on them was and how often large earthquakes are caused by them. This
information together gives them a general idea of how 500 10 expeet the next Big On on a particular
fault. The eventual goal is accurate and precise earthquake prediction, but geologists still haven't
developed the tools required to do that.

Geologists also study faults because they oil, ; and

mineral resources.  Fically, tudying fauls can
help to better understand how both the Earth’s crust and the surface hndscape formed.

During earthquakes, fauits can offset the
ground surface by many feet, as shown by
the offset ofthis fence across the San
Andreas Fault after the 1906 earthauzke.

11 )| Offsetfence in Marin County, 1906

Fault offset destroyed this house
duringthe 1906 earthquake.
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