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GLG494/598 (ASU) and GEOL 701J (UNR): Mapping tectonic faults from geomorphology



Exercise on simple mapping for landforms 
along active faults
• Designed as in class exercise; pencil and paper ok if you can print it 

out and then take pictures of the result to turn in. Or, use a drawing 
program.

• I am sorry that I did not yet build an example for normal faults, but 
the lessons on strike-slip and reverse faulting related landforms 
hopefully point the way



Johnson, K., Nissen, E., Saripalli, S., Arrowsmith, J R., McGarey, P., Scharer, K., Williams, P., Blisniuk, K., Rapid 
mapping of ultra-fine fault zone topography with Structure from Motion,  Geosphere, v. 10; no. 5; p. 1–18; 
doi:10.1130/GES01017.1, 2014.
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question

+ASTER



Hillshade is artificial illumination (usually actually from the NW: 315)



What kind of mapping?

builds from: A Technique of Morphological Mapping R. A. G. Savigear Annals of 
the Association of American Geographers Vol. 55, No. 3 (Sep., 1965), pp. 514-538



I. Mapping the San Andreas Fault (SAF) near 
Wallace Creek California 
Goals--After completing this exercise, you should have these basic skills: 
• Use large scale aerial photography, topographic maps, and other 

topographic data to delineate landforms. 
• Identify tectonic landforms along a strike-slip fault system and 

estimate offsets if appropriate. 
• Interpret simple logs of excavations (trenches) to determine the ages 

of landforms. 
• Estimate the slip rate along the San Andreas Fault and consider the 

implications for earthquake timing. 



I. Mapping the San Andreas Fault (SAF) near 
Wallace Creek California 
Tasks:
• Make a morphologic and geomorphic map of the site
• Identify major tectonic landforms along strike slip faults
• Measure offset channels
• Interpret trench logs
• Compute slip rate



Wallace Creek area airphotos draped over 0.5 m digital elevation model

Movie: push play if it does not start automatically






Wallace Creek area airphotos draped over 0.5 m digital elevation model



Wallace Creek area airphotos draped over 0.5 m digital elevation model



Wallace Creek area airphotos draped over 0.5 m digital elevation model



-Savigear, 1965



Feel free to 
modify! Just 
include an 
explanation







Example of a completed part from up in the NW:



Hints:
T5 exposes “bedrock” (black) overlain by 
a fluvial terrace deposit.

T10 exposes fluvial units (C1, C2, C3; 
paleo flow parallel to the fault) overlain 
by colluvium.

Sedimentary characteristics suggest that 
T5 fluvial units correlate to T10 channel 
units

*Assume youngest fluvial ages in the 
terrace/abandoned channel = age of 
abandonment = age of modern Wallace 
Creek



https://www.vectorstock.com/royalty-free-vector/scissors-cartoon-vector-21843654

https://www.vectorstock.com/royalty-free-vector/scissors-cartoon-vector-21843654


II. Examining an uplifting landscape: Wheeler 
Ridge, California 
Goals--After completing this exercise, you should have these basic skills: 
• Use high resolution topographic data to delineate tectonic landforms 

over an active fold.
• Given ages of deformed landform elements, estimate the surface 

uplift rate where possible.
• Interpret the pattern of fold growth.



II. Examining an uplifting landscape: Wheeler 
Ridge, California 
Tasks: 
• Make a morphologic and geomorphic map of the site
• Identify major tectonic landforms over the feature
• Measure uplifted features
• Interpret age control
• Compute uplift and propagation rate





Wheeler Ridge 1 m digital elevation model

Movie: push play if it does not start automatically






Wheeler Ridge 1 m digital elevation model



Wheeler Ridge 1 m digital elevation model



Wheeler Ridge 1 m digital elevation model



-E. Kleber, MS defense, 2015
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Feel free to 
modify! Just 
include an 
explanation



Draw on 
this 
figure
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