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Figure S1. Calculated cumulative moment release along the San Clemente Fault since 1981. Right image shows high-resolution bathymetry in the ICB (Dartnell et al., 2015; Dartnell et al., 2017) rotated to align with the direction of average Pacific Plate motion through the data frame. Offshore earthquakes since 1981 (Hauksson et al., 2012) are plotted as colored circles, with focal mechanisms in the fault zone (Yang et al., 2012) overlaid in black and white and USGS historical earthquakes >M4 plotted as purple-fill circles (www.usgs.gov). Left plot shows cumulative moment release since 1981 along discrete 5 km segments of the combined Santa Cruz-San Clemente fault (SC-SCF) using earthquakes located within 10 km of the main fault trace (note calculation does not include USGS events). 5 km bins are outlined by black lines in the right image, with the SC-SCF main trace (white line) running through the center of the bins. The primary trace of the Catalina fault (CF) is also plotted in white. Best-fit line in the left plot was generated using a locally weighted linear regression over 10 data points. Plot has been scaled vertically to approximately align with the bathymetry image for visualization purposes, but note that due to the bathymetry image’s rotation the vertical axes do not match. SBI – Santa Barbara Island. 



Methods and analysis
We divide the main trace of the SCF along discrete 5 km segments, then calculate and sum moment release along each segment. Due to uncertainty in fault dip and earthquake locations offshore (horizontal location uncertainty is an average of ±3.8 km and depth uncertainty is ±3.5 km in this area of interest), events within 10 km of the SCF main trace are considered to be on this fault system. We use only events from the Hauksson et al. (2012) catalog in order to avoid introducing additional uncertainties due to locations and catalog completeness into the calculation. Event magnitudes in the catalog are given as Southern California Seismic Network (SCSN) calculated preferred magnitudes; specific magnitude types are not provided. We therefore assume that events <M3 are ML (Hutton et al., 2010) and divide these magnitudes by 1.5 to scale them to be approximately equal to MW (e.g., Bethmann et al., 2011). For events between M3 and M5, we also assume these are ML magnitudes (Hutton et al., 2010) that scale at a 1:1 ratio to MW (e.g., Bethmann et al., 2011). Finally, we assume that the single event in our search window that is >M5 (the Santa Barbara Island earthquake of 1981) is given as MW (Hutton et al., 2010). Using our calculated MW values, we determine a seismic moment in dyne·centimeters for each event using the Lay and Wallace (1995) equation:
 
We then sum events in a given bin and provide post-1981 cumulative moment release in dyne·centimeters along 5 km fault segments (Fig. S1). For visualization, the plot was fit with a line using a locally weighted linear regression over 10 data points.
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