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Earthquake Chronology

• 1906  Earthquake hazard in Bay Area
 San Andreas fault mapped to San Gorgonio Pass

• 1916  Hazard in Southern California/Los Angeles? (Wood)
Start of “earthquake exploration”

• 1925  Santa Barbara
• Late 1925 Willis prediction
• 1928  “Southern California Geology and Los Angeles Earthquakes”

Prediction debunked, fall-out, retrenchment…



[Los Angeles] has the least to fear from ‘Acts 
of God’ of any city under the American Flag



Natural Disaster Deaths

LOS ANGELES
• 1925 Santa Barbara earthquake – 13

• 1928 St. Francis dam collapse -- 430

UNITED STATES
• 1900 Galveston, TX, storm – 6000(?)
• 1906 San Francisco earthquake –

1000
• 1889 Johnstown, PA, flood – 2200
• 1871 Peshtigo, MI, fire – 2500
• 1928 Okeechobee cyclone, FL –

2500+
• 1893 Hurricane, Louisiana – 1100+



“Seismic conditions are declining”

• Misperception
• Faulting accommodates vertical motions
• Plate tectonics  driving forces

• Insight
• Vertical faulting less active now than in the past



Charleston (M7) vs San Francisco (7.9)
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Data
• Macroseismic

• Newspapers
• Photographs
• Engineering reports

• Network bulletin
• Waveform



Damage



ShakeMap
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• Chen Ji poster!

1906: ~1 cm
1925: ~0.1 mm   Ms = 6?



Source Model
• Hough and Martin (2018): M6.5, Rincon Creek-More Ranch
• Pitas Point 



Macroseismic evidence

• Directionality of sound (Willis)
• Westward directivity
• Santa Barbara damage near coast, EW distribution
• Goleta report
• “Fissures”



Epicenter

• Richter (1958): Ellwood Oil field (concentration of aftershocks)
• Hough and Martin (2018): Summerland (earwitness report)
• Intensity distribution: westward directivity



ShakeMovie 1 
(Graves)






ShakeMovie 2 
(Graves)








Ground “fissures”



Rupture Model 
• M6.5-6.6 (macroseismic, bulletin data, waveform data)
• Westward directivity (macroseismic data, aftershocks)
• Pitas Point (lack of surface rupture, Japan = nodal?)
• Multi-fault or triggered slip



Rupture model

A) Pitas Point (north-dipping)
B) Steeply south-dipping
C) Multifault rupture



Impact
• Scientific investigations? 
• Societal impact

• Local building codes: Palo Alto, Santa Barbara (bldg height)
• Urban planning: Santa Barbara
• Int’l conference of building officials (formed 1922) UBC (1927)
• Earthquake-resistant design
• Impetus for regional monitoring network (Carnegie; 1927)
• Willis prediction
• Hill (1928)
• 1933: Riley act, lateral forces



Public 
perception?





Settling the 
Score



Thank you!
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