
We characterize the physical properties, microstructures, and composition of the faulted
rocks and  three of the major fault zones out of 12 total identified in an arkosic section of
rocks 500-100 meters west of the San Andreas fault encountered in the SAFOD borehole.
We use a combination of petrography of cuttings, detailed analysis of  electric image log
data, borehole geophysical data, and previos XRD work [Solum et al., 2006] to constrain
the structure of the faulted rocks at depth.  The westernmost fault is the largest fault
encountered and correlates to the Buzzard Canyon fault [Rymer et al], and  was drilled at
1920 meters measured depth (mmd).  It is approximately 45 m wide, separates Salinian
granodiorite on the southwest from the arkosic section on the northeast and contains fine-
grained quartzofeldspathic cataclasites and abundant calcite.  The middle fault zone lies
at 2530 mmd, is localized in a clay-rich sedimentary unit between the upper and lower
arkoses and is a diffuse >65 mmd wide low-velocity, high gamma, clay-rich fault zone
with numerous sheared clay-filled veinlets.  Fault zone B may correlate to a fault mapped
at the surface by Thayer and Arrowsmith (2005) on the west flank of Middle Mountain
with a dip of 70°SW, parallel to the Buzzard Canyon and San Andreas faults.  The
deepest fault juxtaposes arkosic rocks and fine-grained sedimentary rocks, and was cored
during phase one drilling at 3067 mmd.  It is brittly damaged with little textural or
mineralogic evidence of fluid driven alteration and is an intraformational fault, and may
be a small fault within the active San Andreas fault zone. Each fault zone is marked by an
increased abundance of altered and cataclastically deformed grains as seen in cuttings.
Analysis of image logs indicates the presence of  11 structural blocks that have distinctly
different bedding orientations, and fracture distributions throughout the section roughly
correlate with the presence of faults.   In detail the seismic velocities, which appear to
depend at least in part on the presence of fracture zones and faults, are highly variable.
Each of the three larger faults zones have different characteristics.  The Buzzard Canyon
fault at depth contains abundant calcite and iron-oxide alteration;  and fault zone B has
numerous clay-filled veins, features consistent with extensive subsurface fluid flow.  The
deepest fault does not show evidence of alteration resulting from extensive fluid flow.
The deepest fault is potentially updip from the hypocenters of the small earthquakes that
appear to occur below the borehole.  The entire zone between the Buzzard Canyon and
San Andreas [senso stricto] faults at depth appear to contain a series of southwest-dipping
faults and damage zones that bound blocks with a variety of bedding and fracture
orientations.


