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Updated mapping of active fault traces along the Calaveras Fault from 

high resolution 3DEP topography
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We completed two 50 km maps of the Calaveras fault zone from Coyote 

Lake to Paicines, CA. Results from applying our geomorphic mapping 

approach demonstrate that mapping styles vary with geomorphic 

interpretation. Our resulting maps show greater fault discontinuity and 

geometric complexity along the fault zone compared to fault traces 

linework from QFaults and existing geological maps. These updated maps 

may provide valuable resources for earthquake geology researchers and 

professionals, aiding in fault displacement hazard analysis and the study of 

landscape evolution in this active fault zone.

Figure 3: Map of the study area showing ranked mapped faults and geomorphic indicators. (A) Northwest of

Coyote Lake, (B) a complex section east of Gilroy, and (C) fault through Hollister.

A
The fault zone exhibits high geometric complexity.

(A) Landsliding and fluvial modification (Figure 2)
makes it difficult to identity exact fault location and
whether or not linear features are tectonic in origin.

(B) The primary fault splits into two strands. More

obvious scarps and deflected streams on the

western strand result in a higher confidence ranking.

(C) Here, the primary fault has high confidence due

to strong tectonic indicators along the pressure ridge

and river channel. The secondary strand has fewer

and weaker indicators, thus its confidence ranking is

low.

We used a systematic, geomorphology-based  

approach to desktop fault mapping. 

Satellite imagery from Sentinel-2 and existing 

geological maps were referenced in addition to 

lidar-derived topographic derivative layers. We 

used available high resolution 1m topography 

from the USGS. We compared line work from 

QFaults and Dibblee geological maps.

The Calaveras Fault (CF) is a source of seismic hazard for 

the southern San Francisco Bay Area, exhibiting active 

distributed faulting that includes both aseismic creep and the 

potential for moderate to large earthquakes. Previous fault 

maps have provided foundational insights but lacked 

precision. With the recent acquisition of high resolution 

topographic data, we can now refine these maps. The 

updated fault traces leverage the enhanced topographic detail 

to improve our understanding of the fault’s structure and 

behavior, ultimately leading to more accurate seismic hazard 

evaluations for the region. 
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Figure 4: Map of the whole study area showing ranked mapped faults.

Figure 2: Surficial geologic mapping.
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Figure 1: Location of study area
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