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Fluids play a primary yet complex role in fault weakening processes. Calcite 
veins and fault breccias present in the San Andreas Fault (SAF) zone can be 
used to constrain crystallization temperature and origin of paleofluids. Recent 
drilling as part of the San Andreas Fault Observatory at Depth (SAFOD) provides 
an opportunity to obtain physiochemical, structural, and compositional data from 
an actively slipping, plate-bounding fault at intermediate depths (Fig. 1ab). 
Hypotheses proposed to explain the apparent weakness of the SAF are: 
presence of weak fault rocks, elevated fluid pressures, and dynamic processes 
operating during coseismic slip. These hypotheses require fluids being present 
within the fault zone. Calcite veins present in the creeping section of the SAF 
attest to the presence of fluids. I propose to combine clumped isotope and stable 
isotope chemistry of carbonates to constrain the origin and isotopic composition 
of mineralizing fluids once present within the SAF zone.  
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geochemical analysis, and numerical modeling. Ben's current work involves the 
application of carbonate clumped isotope geothermometry to constrain the origin 
and isotopic composition of mineralizing fluids once present within the San 
Andreas Fault zone. Results from this work may add to our current 
understanding of fault rocks development, fluid pressures evolution, and dynamic 
processes operating during coseismic slip along an actively deforming plate-
bounding fault. 

 


