
The 2019 Ridgecrest earthquake sequence generated a surface rupture, part of 
which was along a previously unknown fault perpendicular to the Little Lake 
Fault Zone. Using high resolution airborne images collected by the National 
Center for Airborne Laser Mapping, we mapped a section of the surface rupture 
associated with this newly discovered fault, which ruptured during the Mw 6.4 
foreshock on July 4. This section of the foreshock has a very localized rupture 
with minor secondary fracturing. The primary rupture strand is subtle and 
disappears at times as the rupture goes blind. Many of the secondary fractures 
we mapped are very subtle and below the resolution of airborne lidar data and 
other geodetic datasets, highlighting the importance of high-resolution imagery 
in rupture mapping. This map may be used for probabilistic rupture hazard 
assessment for future earthquakes in the Eastern California Shear Zone.

The density of fractures per square meter in the surface rupture increases 
towards the northeast, as seen in fig. 3. This increase occurs as the Mw 6.4 
surface rupture meets the surface rupture from the Mw 7.1 mainshock on July 5, 
resulting in a zone of distributed deformation.
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Figure 2: (a) A map of California with known faults marked in white. (b) The fault we 
mapped from the Mw 6.4 Ridgecrest quake using the NCALM imagery (pink lines) in 
relation to the epicenter of the foreshock (light blue), the city of Ridgecrest (green), the 
Naval Air Weapons Station China Lake (tan), other previously known faults (white), 
and the surrounding area. (c) The fault shown on top of the airborne NCALM images 
(not including the lidar-mapped fractures from fig. 2b).

Figure 4: (a) Our section overlaid with the lines mapped for the foreshock 
using the lidar images. (b) Our section overlaid with the lines mapped using 
the NCALM airborne images. Figure 4b clearly shows more visible fractures.

Mapping the fractures associated with the magnitude 6.4 Ridgecrest earthquake 
foreshock from July 4, 2019
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Using QGIS and airborne imagery collected by the National Center for Airborne 
Laser Mapping (NCALM), we mapped surficial fractures associated with the 
Ridgecrest foreshock.

The section we mapped is roughly 5,500 meters long and is at an average angle 
of around 38 degrees east of north. There are 895 unique fractures marked in 
the section. Lengths of individual fractures vary from less than one meter to over 
100 meters.

Figure 3: The density 
of the fractures per 
square meter.
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Figure 1: Aerial image of the area of the Mw 6.4 fault (moving NE/SW) and the 
Mw 7.1 fault (moving NW/SE). This poster discusses Section C. Further 
information on Section A, Section B, and Section E can be seen on posters 
#069, #072, and #064, respectively. Black lines denote fractures mapped using 
geodetic and field data from Ponti et al. (2020) while red lines denote fractures 
we mapped using airborne images from the National Center for Airborne Laser 
Mapping and aerial drone imagery (Hudnut et al,. 2020; Pierce et al., 2020).
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The two largest earthquakes of the 2019 Ridgecrest sequence produced two 
distinct surface ruptures. The surface rupture of the Mw 6.4 foreshock on July 4 
trends NE/SW while the one for the Mw 7.1 mainshock on July 5 trends NW/SE.

This section has previously been mapped using light detection and ranging 
(lidar) data, as well as field data. Lidar data allows limited mapping of fractures 
that do not have vertical displacement across them, which is the case for a 
strike-slip earthquake. Using airborne imagery instead allowed us to generate a 
much more complete map of the surface rupture.

Fig. 4a.1

In summary, by using high resolution airborne images we were able to map 
nearly 900 fractures associated with the Mw 6.4 Ridgecrest earthquake 
foreshock. This data can contribute to future probabilistic rupture hazard 
assessment, which in turn can mitigate impact of earthquakes in the future. 
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In comparison to the fractures that were mapped using the Hudnut et al. (2020) 
lidar data, our data (mapped with the NCALM imagery) shows additional 
fractures which previously could not be seen with the lidar data (fig. 4).


