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Outline
• Some basic ideas and definitions to keep in mind

• Standard model for crustal scale faults
• Discontinuous strike slip faults
• Experimental examples to build intuition

• Examples and anecdotes
• San Andreas Fault tour
• Alpine Fault, New Zealand
• Altyn Tagh fault (if time or a future lecture)

• Landscape evolution modeling for intuition



Summary

• Slip rate relative to surface process rates
• Localization ~ slip rate and scale of mapping
• Fault zone discontinuities
• Fault zone orientation relative to drainage network (parallel or 

perpendicular)
• Degree of (differential) rock uplift along the fault zone: can inset the 

landscape



How does the coseismic rupture of the seismogenic layer transmit deformation through the upper 
stability transition? It is this deformation that drives fault slip and block motion within the shear zone 
belts that comprise the fault zone at the topographic surface.

Synoptic view of continental shear zone (Scholz, 1988)



Fault zone is comprised of heterogeneous non coplanar fault surfaces 
bounding oblate blocks whose geometry and activity varies in time and space
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Strong influences on 
•Stress and displacement fields around the 
fault surfaces
•Further development and linkage
•Fluid flow
•Rupture dynamics
•Fault zone strength

Questions:
Geometric—Fault surface and block shapes 
and sizes
Time—How long are they active? What is 
slip history? Block motion history?
Development—Linkage and evolution of 
roughness 



Up through the top 
of the fault zone: 
discontinuities, 
localization, Mode 
III, and 
geomorphology



Clay cake experiment simulating strike-slip faulting
-Davis and Reynolds Structural Geology textbook



Strike-slip steps and bends

-Davis and Reynolds Structural Geology textbook



UMASS videos on experiments on strike-slip fault experiments
https://www.youtube.com/channel/UCsIXxKMAWTxZQJiiqZSHnFA/feed

https://www.youtube.com/channel/UCsIXxKMAWTxZQJiiqZSHnFA/feed





-Davis and Reynolds Structural 
Geology textbook

Usually one of these traces is the primary trace



San Andreas Fault tour in digital 
terrain model hillshades:
https://www.youtube.com/playlist
?list=PLFfZSFyNZ_jZm86F1TsnYfuu
YNef_Uh21

https://www.youtube.com/playlist?list=PLFfZSFyNZ_jZm86F1TsnYfuuYNef_Uh21


https://fromtheprow.agu.org/remembering-the-great-1906-san-francisco-earthquake/



Creeping section San Andreas Fault 1 m hillshades








Mapping active fault traces

Classic, field, and virtual 
LiDAR views

An example from the Cholame
section of the San Andreas Fault 

Arrowsmith and Zielke, 2009

Vedder and Wallace, 1970 and numerous others
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Common landforms produced along recently active strike-slip faults 
such as the south-central San Andreas Fault Ar
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Sag pond along Creeping San Andreas Fault



c.f., Scott, C., Bunds, M., Shirzaei, 
M., & Toke, N. (2020). Creep 
along the Central San Andreas 
Fault from surface fractures, 
topographic differencing, and 
InSAR. Journal of Geophysical 
Research: Solid Earth, 125, 
e2020JB019762. 
https://doi.org/10.1029/2020JB0
19762

Pretty 
sags at 
DLV



Arrowsmith and Zielke, 2009
Williams in prep.



Northern Carrizo Plain sag ponds; San Andreas Fault



Still Lake along Annette Road

Cholame section of San Andreas Fault

View to SE; Still Lake (sag 
pond) in the middle



Survey of 369 earthquake 
fractures in Miller’s field 
2 days after the 2004 
earthquake:  

Spectacular pattern of 
shearing and association 
with pre-existing tectonic 
landforms

Sag



Langridge, et al.,  2014



Branch River terraces (Zinke et al., 2021)

Geomorphic map of terraces at the 
Branch River site, NZ. Colors 
delineate topographically (and 
temporally) distinct terrace treads. 
Labeling after Lensen (1968).

Terraces are bisected by the Wairau 
fault (note uncolored fault scarp).
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Hope fault Sackungen (Hatem et al., 2020)

Oblique view of sackungen (purple 
lines) adjacent to the Hope fault 
(red line), NZ.

Hossack Station





Langridge, et al.,  2014



Barth, et al.,  2012

Scale matters

Alpine Fault



Barth, et al.,  2012

Complex structure along 
~simple plate boundary 
fault zone



Landscape evolution modeling to explore landscape development along strike-
slip faults
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Duvall and Tucker, 2015



Summary

• Slip rate relative to surface process rates
• Localization ~ slip rate and scale of mapping
• Fault zone discontinuities
• Fault zone orientation relative to drainage network (parallel or 

perpendicular)
• Degree of (differential) rock uplift along the fault zone: can inset the 

landscape
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Altyn Tagh Fault, western China (Cowgill, et al., 2004)



Cowgill, EPSL, 2007











Summer 2012 Field work: Cherchen He and Qing Shui Quan





Duoge Quan paleoseismic site









“Structural Geology” site



Cowgill trace mappingNorth
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