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Today

= California’s non-
volcanic tectonic
landscapes

4. California Faulting

= Major California

earthquakes
Geography 106 - California Geography | M. Pesses | Antelope Valley College

California Faulting
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e Yt et e s = California full of folds & faults

P = Tectonic activity builds mountains faster
s than they can be eroded
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Annual Earthquakes

Great Damage nearly total 8.0+ X1 1

Major Great damage 7-79 X-XI 17
Considerable to serious

Strong damage to buildings, 6-6.9 VII-IX 134

railroad tracks bent
Felt by all, slight building

Moderate 5-59 v-vi 1,319
damage
Light Felt by some to many 4-49 -1 13,000 (estimated)
Minor slight, but some feel it 3-3.9 -1 130,000 (estimated)
1,300,000
Very Minor Not felt, but recorded 2-29 None -1 (estimated)

Source: USGS

San Andreas Fault

= The most famous &
well known

= 1857 Fort Tejon
Earthquake

+ Left a huge scar (200
miles) in Central
California
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Current Quakes

= Recent Activity Map
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Fort Tejon Earthquake

= M79

= 1 person killed
¢ Inan adobe house in
Gorman
= Felt from Marysville
south to San Diego &
east to Las Vegas,
Nevada
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= M78

= Population 400,000
at the time

3,000 killed

= Up to 20’ offsets in
Point Reyes
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1906 San Francisco Earthquake

= Broken gas pipes led to fires
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1906 San Francisco Earthquake

= Quake’s destruction focused scientific
attention to San Andreas Fault
+ Six years prior to Wegener’s Continental Drift

Elastic Rebound

= When strain exceeds friction - release of energy
and movement of rock
= Fault planes not smooth
+ Why quakes come in waves...

o s i s

San Andreas Fault

= Roughly parallels
coast line

+ Not a clean
boundary

3/5/2013

Elastic Rebound Theory

Henry Fielding Reid
+ Measured points on
opposite sides of the
fault
Two sides of a fault are
locked in friction
+ Stress builds strain

San Andreas Fault

Fault relatively young - R s
30 million years ago . — Tt
+ Farallon plate L =

subducted underneath zell
N. Amer. Plate il
| - R i |
+ Shifting of plate ~ o \h-
boundaries led to P~ =
Pacific Plate sliding ;\ == { =l
against N. Amer. Plate e

San Andreas Fault

¢ Turns east-west at the “Big Bend”
= Around Tejon Pass & through Palmdale

¢ Turns south again down through Salton Sea
= Ends at Gulf of California

¢ Predictions

= 62% chance of M 6.7 or higher quake in the next 30
years

Instructor: M. Pesses
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San Andreas Fault

= Loma Prieta
Earthquake, 1989
+ During Game 3 of
World Series
*+M7.0
= Appeared to be some
vertical motion of
plates

+ Unusual for San
Andreas
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Loma Prieta Earthquake

= $8 Billion in damages,
67 killed
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Hayward Fault

Potentially dangerous
because of Bay Area
cities on top

Newport-Inglewood Fault Zone

= Right-lateral strike
slip, with some
reverse slip in areas

= Similar to Hayward

+ in terms of danger to
populated areas

Instructor: M. Pesses

Newport-Inglewood Fault Zone

1933 Long Beach
Quake

+ M6.4

¢ 120 deaths, $50 mil.
damage

+ Wake-up call for LA

+ Led to many new
building codes
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Newport-Inglewood Fault Zone

1971 Sylmar Quake
+ M6.7
+ 64 deaths, $500 mil. damage
+ Even more building codes

Northridge Earthquake

= M6.7

= No surface rupture,
but some mountains
uplifted over a foot

= Earth shook for more
than 40 seconds
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Newport-Inglewood Fault Zone

= Led to more research around L.A. & the Big Bend
+ Discovered existence of blind thrust faults

= String of large earthquakes in 1980-90s

Northridge Earthquake

= 60 killed, more than ‘;3 ka
7,000 injured, 20,000 ﬁé e
homeless : = y

= More than 40,000 - i
buildings damaged in £
L.A., Ventura, Orange
& San Bernardino
Counties.

I =
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Oviatt Library
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Oviatt Library
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Mojave faults Landers Earthquake

= Garlock Fault
+ Left-lateral strike-slip

1992 Landers Quake
*M74
¢ 3 deaths

¢ Largest quake in 30
years, but remote

= Northern boundary of
Mojave desert

+ Showed movement
was happening east
of San Andreas

Photo by R. A. Eplett/CAL EMA

Landers Earthquake Sierra Nevada
Other earthquakes = Tilted-fault-block
happened soon ranges
after + Anormal fault has

* Mammoth Lakes created dramatic relief

* Mount Shasta

LAy Yellgwstone 5 stretching, and normal ey
(1,125 miles away) faulting i i \==

= Mesozoic Era
subduction, crustal

Faults more complex
than we think

Sierra Nevada Sierra Nevada

= 1872 Lone Pine Earthquake Lake Tahoe sits in a fault produced basin

+ Lifted the Sierra Nevada about 15ft higher over the
Owens Valley

Instructor: M. Pesses 11
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Prediction

Parkfield earthquake
prediction experiment
+ Over past 130 years,

quakes occurred every
21-22 years

¢ USGS predicted one to
occur by Jan. 1, 1993...

3/5/2013

2004 at Parkfield

Magnitude 6.0
+ Sept. 28,2004 =

Instructor: M. Pesses

Prediction

Nothing happened, but...

Creation of the most complete active fault observatory in
the world.

Open access to monitoring data through the Internet

Direct measurement of stress buildup on the San Andreas
Fault

*

. .

-

Disproved & fixed some time-prediction ideas.

Discovery that many small earthquakes at Parkfield are
virtually identical and repeatedly rupture the same area on
the fault.

*

Next Time

= (California Geomorphology
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