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Fig. 2-6. Representative scanning electron microscopy images from each of the four hematite-coated slip surfaces dated from the 
Painted Canyon Fault damage zone. Magnification increases from left to right. (A-C) PCF-28. (D-F) PCF-29. (G-I) PCF-30. (J-L) 
PCF-36. Note the similarity to scaly fabrics and the anastomosing pattern of hematite plates. 
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A.6.). These half-widths correspond to a hematite He closure temperature of ~61-64 °C, 

assuming an activation energy of ~147.5 kJ/mol, D0 of 2.2x10-4 cm2/s, and 10 °C/Ma 

cooling rate (Evenson et al., 2014). This range overlaps the nominal apatite He closure 

temperature in rapidly cooled rocks (i.e., ~62 °C for 10 °C/Ma cooling rate; Flowers et 

al., 2009). 

2.5.2. Fault Hematite and Bedrock Apatite (U-Th)/He Thermochronometry 

We report hematite He data for 24 individual aliquots from four hematite-coated 

slip surfaces in the PCF damage zone (PCF-28, PCF-29, PCF-30, PCF-36) and one 

hematite-coated slip surface in PF basement damage zone (PFS2-03). Hematite fault 

surface samples were extracted by hand using fine point tweezers and selected to avoid 

interstitial phases (e.g., calcite, quartz). Specimens from a given fault surface were 

broken into four replicate aliquots for analysis. We sampled PCF-36 in two separate areas 

of the fault surface. Hematite aliquots were analyzed for U, Th, and He at the Arizona 

Radiogenic Helium Dating Laboratory at the University of Arizona (see Appendix 1 for 

detailed analytical methods). Mean hematite He dates from the PCF damage zone range 

from 0.4 ± 0.1 Ma to 0.7 ± 0.1 Ma (mean ± 1! standard deviation; Table A.7.; Fig. 2-7). 

Sample PFS2 yields a mean hematite He date of 0.6 ± 0.1 Ma.  

We acquired 44 individual apatite He analyses from eight comparatively unaltered 

crystalline basement bedrock samples. Most samples broadly define a WSW to ENE 

transect across the Mecca Hills with additional off-transect samples to the NW and SE. 

Samples were collected from ~1-15 m beneath a preserved unconformity with the 

sedimentary rock cover. These data serve as a regional cooling benchmark to compare 

with and interpret the fault hematite He data and to evaluate differential cooling and  
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Fig. 2-7. Hematite and apatite (U-Th)/He data. (A) All individual bedrock apatite He and 
fault hematite He dates plotted with 2! analytical uncertainty. (B) Individual bedrock 
apatite He dates versus apatite eU concentration plotted with 2! analytical uncertainty. 
Red shading denotes apatite He group 1. Gray shading denotes apatite He groups 2 and 3. 
See text for details on apatite He data pattern grouping. (C) Individual bedrock apatite He 
and fault hematite He dates from the PCF. 
 


