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Earthquake focal mechanisms are primary data for analyzing fault zone
geometry, sense of slip, and the crustal stress field. Solving for the focal
mechanisms of small earthquakes is challenging because phase arrivals and
first-motions are hard to separate from noise. To overcome this challenge, we
implement CNN algorithms (Ross et al., 2018a, b) to detect additional phases
and polarities for the focal mechanism calculations. Using both existing and
these new data we build a high-quality focal mechanism catalog for 696,568
events that occurred from 1981 to 2019 in southern California with the HASH
method of Hardebeck and Shearer (2002, 2003). The new focal mechanism
catalog is overall consistent with the standard catalog (Yang et al., 2012) but
with 42% more solutions and is more consistent with the moment tensor
solutions derived using waveform-fitting methods. The new catalog makes it
possible to identify a strong stress rotation in the Sierra Cucapah after the 2010
Mw7.2 El Mayor Cucapah earthquake, a significant positive correlation between
the net production rate and the percentage of reverse faulting events in the
Salton Sea Geothermal Field, as well as more near-vertical active faults near
the southern San Andreas fault zone. Furthermore, the high-resolution catalog
will contribute to future detailed studies of the crustal stress field, earthquake
triggering mechanisms, and fault zone geometry and sense of slip in southern
California.
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Figure 1: (a) Workflow for focal mechanisms calculation using S/P amplitude ratios and P-
wave polarities with HASH algorithm. (b) Illustration of the workflow with example ML 1.0 (ID
37854480) event’s (b) input polarities, (c) input S/P ratios and (d) output nodal plane
uncertainties.

Figure 5: Comparison of focal mechanisms of similar earthquakes. The P (red
circles), T (green circles) and B axes (black circles) of available focal mechanisms for
the 64 events similar to the reference event in the Cahuilla Valley Pluton (Figure S6).

Figure 1: Don’t forget to include figure captions. Lots of figures are
good for posters! Show off your cool work
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Figure 2: (a)   Overall 42% more focal mechanisms obtained
(b)   >40% events have 1 more polarities and 1 more S/P amplitude ratios
(c)  16% more M>=2.0 and 54% more M<2.0 focal mechanisms
(d)   39%, 56%, 42% and 22% more focal mechanisms in quality A, B, C and D categories.

Figure 3. Comparison with the standard catalog (YHS catalog)

Quantity improvements

Figure 6. Fault zone 
structure in the SSAF

(a, b) Similar distribution of 
faulting type

(c, d) Less N-S oriented 
nodal planes 

(e) More vertical oriented
faults

Figure 7. More details in space and time in the SSGF and the Sierra Cucapah region

Figure 4. Comparisons of the moment tensor catalogs with the YHS catalog and 
the CNN_SoCal catalog

Figure 8. Stress variations in the Sierra Cucapah region.
Before the mainshock: (a,b) Mainly N-S, NNW-SSE oriented P axes (c,d) Mainly normal faulting 
events; After the mainshock: (b) More NW-SE oriented P-axes (d) More reverse faulting events

Figure 9. Triggering mechanisms in the SSGF
Strong correlation between net production rate and % of reverse faulting events à
change of the overburden pressure
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