
Subduction zone fault surface, showing locked and 
creeping areas

• creeping:  ISC = 0
• locked: ISC = 1

Model of a subduction zone fault surface, with velocity-
weakening and velocity-strengthening areas



Movie showing modeled earthquakes and interseismic 
creep over many earthquake cycles

seismic potency is just seismic moment / shear modulus ( = slip times area)

Small and large earthquakes. top row = slip distribution, 
bottom row = corresponding pre-and post-quake stress



contours are equal values of Cappr!= 20σvs (avs− bvs )Dvs.

B is “barrier efficiency” 

big C

small C



Upshot: by monitoring seismic coupling between 
earthquakes (via GPS for example) the future large 

slip patches might be delineated.

example:



Gives M 9.1



?

slower slip?
(not generating 
seismic waves)

Most fault slip happened in 1st 100 seconds, though this 
estimate probably missed a lot (slower slip)

Distribution of 
coseismic slip and 

aftershocks



USGS

N S

lots of 
aftershocks 

here

Fault slip estimated from modeling surface waves

USGS
(Gavin Hayes)

not many
aftershocks 

here

likely extent of 
rupture



GPS Coseismic displacements

GPS Coseismic displacements - zoomed



GPS Coseismic displacements (vertical)

GPS Coseismic displacements (vertical): zoomed



interseismic

coseismic

Subduction zone fault earthquake cycle

Tsunami: Much of Crescent City harbor destroyed; 4 people swept into sea, 
1 feared dead [LA Times]

Waves at Crescent City = 2 m high
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6H9G

6LHHM

6=8G

6=8G

Coulomb stress change resolved onto Sagami thrust 
fault (from Ross Stein)

Stein, 1999

∆CFF = ∆τ + µ(∆σn + ∆P )







Parsons, 2005

What is tA?



Parsons, 2005



Heightened Odds of Large Earthquakes Near Istanbul: An Interaction-Based Probability Calculation Tom Parsons, et al.
Science 288, 661 (2000); DOI: 10.1126/science.288.5466.661



Long-period surface waves triggered tremor in 
southern Taiwan (Z. Peng) and probably elsewhere

5 Hz high-pass-filtered on the top, and broadband velocity trace on the bottom


