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Introduction San Andreas Fault Observatony: ati Depth (SAEOD)

Core recovered from two actively creeping strands of the San Andreas Fault at

~2.7 km depth in the SAFOD borehole is rich in serpentinite and its low-T S u rface Geo logy

alteration products, Mg-rich smectite clays. The core supports the long-held

Central Deforming Zone (CDZ) and Southwest Deforming Zone (SDZ)

view that serpentinite is implicated in the origin of creep. Using the core
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clasts of serpentinite (the largest one in the core, shown above, is ~30 cm in diameter)

' and sedimentary rock dispersed in a foliated matrix rich in Mg-clays.

Talc, tremolite-actinolite, and Mg-rich
chlorite are minor constituents of the

clay-rich CDZ and SDZ. They are

found in some of the serpentinite por-
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The tremolite-rich porphyro-
clasts typically are the largest
in the darker-blue zones. Talc
clasts usually are monomin-
eralic and relatively small;
they commonly occur in
bands parallel to the folia-
tion, suggesting that they
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4 1 characteristic of metasomatic reaction

i zones formed between ultramafic and
crustal rocks at greenschist to subgreen-

# schist facies conditions. The abundance of
B sphene in the chlorite- and amphibole-rich
@ porphyroclasts suggests a crustal origin for
their protoliths. Much of the talc prob-

S8 }/ ably represents Si-metasomatism of the

Textures and mineral assemblages of the gouge in the
exposure of the BSF near Lake Pillsbury are very similar
to those observed at SAFOD, both in the SDZ and CDZ

and at the surface. The main difference is that the low-
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'The Bartlett Springs Fault (BSF) is an active, right-lateral
strike-slip fault, about 170 km in length, that is part of
the San Andreas Fault system north of San Francisco, The serpentinite-rich mass contains a
California. Its slip rate is currently estimated to be 6 +/-2 la.rge. SR of porphyrc.)clasts
mm/yr, and along a segment that crosses Lake Pillsbury dlsmbu.ted e S}?eamd and. foliated,
half the slip rate is taken up by creep. En echelon cracks lnseRnC maCaaEns on
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have been smeared-out by
shear. Chlorite-rich smears
are also common. Matrix

temperature, clay-forming reactions have progressed to

a substantially greater degree in the SAFOD gouge

light ish- to dark bluish-gray i tinite. : . :
with orientations that are consistent with right-lateral lgl gf[t: nj kto a1(~i I 1111 Shetey il T chlorite and talc are partly The fine-grained matrix also consists zones. The BSF outcrop therefore warrants more de-
shear have formed in an asphalt road where it crosses the o el z:lr e llgfter e altered to saponitic clays. Ll hidcclgtip il cnnline iled stud ibl al f th | :
2ol Were;amp z SRS R O RS The darker zones are rich in porphyroclasts containing talc, chlorite, actinolite, with only local develop- tailed study as a possible analogue of the early stages in

SE BUIC UG Y and/or tremolite-actinolite in a sheared matrix of the same minerals. Smears of tale and chlorite in matrix Clastrich. dark-blue matrix ment of foliated, clay-rich gouge. the development of the creeping strands of the San An-

dreas Fault at SAFOD.




