	Station Name
	Location
	Years
	evel (mm/yr)
	nvel (mm/yr)
	Direction (°)
	Velocity (mm/yr)

	CAT1
	North Santa Catalina Island
	9.2
	-28.7
	31.08
	317.28
	42.30

	CAT2
	South Santa Catalina Island
	3.5
	-28.52
	31.23
	317.60
	42.29

	BLUF
	North San Clemente Island
	9.9
	-29.67
	34.95
	319.67
	45.85

	SCIP
	Middle San Clemente Island
	6.6
	-30.58
	32.34
	316.60
	44.51

	BOUL
	South San Clemente Island
	4.9
	-30.38
	33.95
	318.18
	45.56

	BAR1
	Santa Barbara Island
	2.1
	-29.85
	32.35
	317.30
	44.02

	SNI1
	San Nicolas Island
	8.7
	-30.73
	33.39
	317.38
	45.38

	SBCC
	Saddleback College (mainland)
	4.9
	-26.2
	27.55
	316.44
	38.02



[bookmark: _GoBack]Table S1. Summary of GPS station data near and relevant to the Catalina Basin from the Southern California Crustal Motion Map Version 4.0 (Shen et al., 2011). Years column represents the timespan used in the velocity estimate, and evel and nvel columns represent east and north velocity, respectively, in a local east-north-up framework relative to North America plate motion. Direction and velocity columns represent totals for each site and were calculated using trigonometric relationships of the evel and nvel data. See Fig. 12 for mapped station locations.

	
	CAT1
	CAT2
	BLUF
	SCIP
	BOUL
	BAR1
	SN1
	SBCC

	CAT1
	-
	-
	-
	-
	-
	-
	-
	-

	CAT2
	0.01
	-
	-
	-
	-
	-
	-
	-

	BLUF
	3.54
	3.55
	-
	-
	-
	-
	-
	-

	SCIP
	2.20
	2.22
	1.34
	-
	-
	-
	-
	-

	BOUL
	3.25
	3.27
	0.29
	1.05
	-
	-
	-
	-

	BAR1
	1.71
	1.72
	1.83
	0.49
	1.54
	-
	-
	-

	SNI1
	3.07
	3.09
	0.47
	0.87
	0.18
	1.36
	-
	-

	SBCC
	4.29
	4.27
	7.83
	6.49
	7.54
	6.00
	7.36
	-



Table S2. Absolute value differences between total GPS velocity values in mm/yr (see final column of Table S1) for pairs of sites near and relevant to the Catalina Basin. Data are taken from the Southern California Crustal Motion Map Version 4.0 (Shen et al., 2011). Note there are two stations located on Santa Catalina Island (CAT1, CAT2) and three stations located on San Clemente Island (BLUF, SCIP, BOUL). See Table S1 for other station locations, and Fig. 12 for mapped station locations.

Analysis
GPS models of the plate boundary have found that the ICB accommodates up to 8 mm/yr of total right-lateral slip (Platt and Becker, 2010). Offshore GPS data from the Southern California Crustal Motion Map Version 4.0 (CMM4; Shen et al., 2011; Table S1, Fig. 12) support the Platt and Becker (2010) model, showing as much as 7.54 mm/yr of differential slip between San Clemente Island (station BOUL) and the mainland (station SBCC) (Table S2, Fig. 12). These data also show that somewhere between 2.2 mm/yr and 3.6 mm/yr of differential slip is accommodated between San Clemente Island and Santa Catalina Island, constraining the total amount of right-lateral motion across the Catalina Basin faults (Table S2, Fig. 12). We note that there are significant discrepancies among the San Clemente Island station values (Table S1) despite using only the most reliable stations (Shen et al., 2011), so we consider the range of all values in our interpretations. We do not consider small (~3° or less) variations in station vector orientation (Table S1, Fig. 12) in our differential slip calculations in order to reduce complexity. 
CMM4 suggests a total right-lateral slip rate of 2.2-3.6 mm/yr on Catalina Basin faults, which we put in the context of other fault slip rates measured in the Borderland. Assuming 7.5 mm/yr aggregate slip across the ICB, non-Catalina Basin ICB faults should be accommodating the remaining 3.9-5.3 mm/yr of slip. Together, average geologic slip rates measured for the Newport-Inglewood-Rose Canyon fault (Fischer and Mills, 1991; Lindvall and Rockwell, 1995; Grant et al., 1997), the Palos Verdes fault (Brothers et al., 2015), and the San Diego Trough fault (Ryan et al., 2012) sum to 3.8-4.8 mm/yr (depending on the value used for the Newport-Inglewood-Rose Canyon system); this range fits well within the lower range of values (3.9-5.3 mm/yr) that we calculate from CMM4. The geologic slip rate aggregate leaves 2.7-3.7 mm/yr to be accommodated by Catalina Basin fault systems, which is again similar to, but on the higher end of, the 2.2-3.6 mm/yr calculated from CMM4.

