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Newspaper headline



Earthquakes and Faults

• An earthquake is vibration of the Earth due 
to a sudden release of natural energy, usually 
as a result of slip along a fault.

• A fault is a surface within the Earth along 
which rocks on opposite sides have slid.

• A fault scarp is a step in the Earth’s surface 
due to being displaced by fault movement.



Photo of fault - Andes 

Mountains



Aerial Photo of Volcanic Table



Elastic rebound theory
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Movie
QuickTime™ and a

Photo - JPEG decompressor
are needed to see this picture.

The movie called: 2cycles_snap.mov, does not play in Adobe Acrobat.

2cycles_snap.mov can be found in the images directory.

Movie for PC

Double click here

Movie for Mac

Click once, with cursor on image,

to activate movie.

A warning comes up about viruses

Just click OK.
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Highway offset



House damage - Texas



Focus and epicenter



Magnitude Shaking Amplitude Energy Release

8 10,000x 300,000 kilotons TNT

(600,000,000,000 pounds)

7 1,000x 10,000 kilotons TNT

(largest nuclear test done)

6 100x 300 kilotons TNT

5 10x 10 kilotons TNT

(Hiroshima nuclear bomb)

4 reference 0.3 kilotons TNT

Logarithmic Magnitude Scale



Magnitude Recurrence Interval Earthquakes per Century

8 100 years 1

7 10 years 10

6 1 year 100

5 1 month 1,000

4 4 days 10,000

Recurrence Intervals of Earthquakes in California



Global Seismic Hazard Map



1969 Seismic Risk Map



California earthquakes



San Andreas Fault



Sierra Nevada - 1872 

Earthquake



Sierra Nevada fault scarp



Borah Peak, Idaho



Fault scarp near Borah peak



1992 Quake near Landers, 

California



1992 Landers- surface rupture



slickensides



Grand Teton National Park



UT Students doing field work



Wasatch Fault



Wasatch Fault



Map of Austin



Mopac and Highway 360



Barton Creek



Balcones Fault Zone Outcrop, 

Highland Park Elementary



Slickensides



Earthquake epicenters in Texas



Date Magnitude    Nearby Town Remarks
1847 Feb. 14 3.6 Seguin Cracked timber in houses

1873 May 1 3.0 Manor

1887 Jan. 5 4.1 Paige

1887 Jan. 31 3.3 Wellborn

1891 Jan. 8 4.0 Rusk Chimneys thrown to ground

1902 Oct. 9 3.9 Creedmoor

1910 May 8 3.8 Hempstead

1914 Dec. 30 3.3 Anderson

1932 April 9 4.0 Wortham-Mexia Chimney bricks shaken loose

1973 Dec. 25 3.2 Fashing Several aftershocks in 1974

1981 Nov. 6 3.2 Jacksonville Minor damage

1982 Mar. 28 3.0 South Texas

1983 July 23 3.4 Fashing Gasoline plant shut down

1984 Mar. 3 3.9 Pleasanton Slight damage, aftershocks

1993 April 9 4.3 Fashing Slight damage, aftershocks

1994 Sept. 27 2.5 SW of San Antonio Not felt?

Historic Earthquakes in Central Texas



Magnitude Earthquake Losses Comments

8.2 1994 Bolivia Minimal Felt in Toronto !

7.5 1992 Landers $0.1 billion Largest CA quake in 40 yrs

7.1 1989 Loma Prieta   $6 billion During World Series

6.6 1994 Northridge     $30 billion Where I grew up

Earthquake Magnitude and Damage



It’s often said that earthquakes don’t kill

people, our buildings do !

- Shaking

- Ground failure (landslides, liquefaction)

- Fire

- Tsunami (seismic sea waves)

Destructive Effects of 

Earthquakes



Variation in amplitude



Nuclear explosion



Kitchen damage



Cinder block wall



Brick chimney damage



Apartment building damage



Apartment building damage



Bridge collapse



Bridge column damage



Parking structure damage



High-rise Building damage



Hospital damage - Mexico City



Landslide-Montana



Liquefaction- California



Liquefaction - Alaska



Liquefaction - Alaska



Liquefaction - Japan



Fire damage



San Francisco - 1906



Fire damage - Japan



Must specify where, when, how big, what Probability

Predictions (short-term) vs forecasts (long-term)

Instrumental record is 35-100 years long, but
“seismic cycle” is 100s to 10,000s of years long

Predicting earthquakes is like trying to predict the
climate based on observing the weather for a
few minutes

Earthquake Prediction



•Earthquakes are not periodic, so short-term
prediction must use precursory effects

•To learn what precursory phenomena are, we
must study what happens on a fault BEFORE
an earthquake occurs

•So to learn how to predict earthquakes, we
have to start by predicting an earthquake !

•Enter Parkfield, CA: magnitude 6 earthquakes
in 1857, 1881, 1901, 1922, 1934, 1966

Catch-22



Parkfield cafe



•Instrumental record - seismographs (100 years)

•Historical records - written documents (1000’s of years)

•Paleoseismology - prehistoric earthquakes from
geological evidence (100,000’s of years) 

- Trenches dug across faults
- Deposits from catastrophic events
- Isotopic dating to determine age

Long-Term Forecasts



Wallace creek
Wallace Creek



Trench dug across fault



Aerial photo - LA and Santa 

Monica



Seismic risk map for the US



Southern California Earthquake Center
• http://www.scec.org/outreach/index.html

US Geological Survey Seismolinks 
• http://www-socal.wr.usgs.gov/seismolinks.html

National Earthquake Information Center
• http://quake.wr.usgs.gov/

UT Institute for Geophysics
• http://www.ig.utexas.edu/

Educational Resources

http://www.scec.org/outreach/index.html
http://www-socal.wr.usgs.gov/seismolinks.html
http://quake.wr.usgs.gov/
http://www.ig.utexas.edu/
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