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Sources of Seismic Waves

• Impact
• Volcanic
• Landslide
• Explosion

– Buried or surface
• Harmonic Tremor

– Unsteady fluid flow
• Continuous Excitation

– Wind, microseism, couple ocean/atmosphere (hum)
• Earthquakes

Types of Seismograms
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Volcanic Tremor

Seismic excitation from unsteady 
fluid flow

Courtesy of Peggy Hellweg (BSL)

Volcanic Earthquakes & Explosions
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Yosemite Rock Fall

Yosemite Rock FallGlacier Point

Happy Isles

80,000 ton 
(72.5 MKg)
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Yosemite Rock Fall

Transverse velocity 
is 78 m/s (174mph)

Debris filled wind 
blast

Yosemite Rock Fall
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Yosemite Rock Fall

http://seismo.berkeley.edu/seismo/events_of_interest/yosemite/eoi_yos.html

ML=2.1

Kalapana Earthquake??

Material from:
http://hvo.wr.usgs.gov/earthquakes/destruct/1975Nov29/
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Kalapana Earthquake??
Land subsidence of 12 ft

Tsunami runup 47 ft

Two deaths & $4.1 million in damage

Kalapana Earthquake??
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Kalapana Earthquake??

Geodetic data are consistent with a slump

Kalapana Earthquake??

BOX 8.2
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Kalapana Earthquake??

Kalapana Earthquake??



9

Kalapana Earthquake??

Non Volcanic Seismic Tremor & Aseismic
Subduction Slip

Gary Rodgers & Herb Dragert, Canadian Pacific Geoscience Center
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Non Volcanic Seismic Tremor & Aseismic
Subduction Slip

Gary Rodgers & Herb Dragert, Canadian Pacific Geoscience Center

Non Volcanic Seismic Tremor & Aseismic
Subduction Slip

Gary Rodgers & Herb Dragert, Canadian Pacific Geoscience Center
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Non Volcanic Seismic Tremor & Aseismic
Subduction Slip

Gary Rodgers & Herb Dragert, Canadian Pacific Geoscience Center

Non Volcanic Seismic Tremor & Aseismic
Subduction Slip

Gary Rodgers & Herb Dragert, Canadian Pacific Geoscience Center
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Earthquake Mechanism
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Earthquake Mechanism

Earthquake Mechanism
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Near- & Far-field time histories
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2004 Parkfield at PKD

seconds
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Berkeley Seismological Laboratory – Lawson Lecture
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Berkeley Seismological Laboratory – Lawson Lecture

Single Force Radiation
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From Aki & Richards, 1981
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From Aki & Richards, 1981
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Some Examples: Event Location
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Ts-Tp=7.6 sec
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x=8*7.6=61 km

How can we determine the 
azimuth??

What can we estimate from these waveforms?
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AMP=5 CM
DURATION=4 SEC
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AMP=3 CM
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Interpretation of FM Mechanisms


