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Abstract

The core of the Cretaceous (?) proto-Kern Canyon Fault (KCF) is exposed continuously for 1.25 km along Engineers Point at Lake Isabella, Kern County,
California. The proto-KCF is notable for (1) its long and complex history within, and perhaps preceding the Sierra Nevada batholith, and (2) hosting the
Quaternary Kern Canyon Fault, an active fault that threatens the integrity of the Lake Isabella auxiliary dam and surrounding communities. We are
investigating the internal architecture of the proto-KCF to explore its control on the likely behavior of the modern KCF. The proto-KCF is developed in
the Alta Sierra biotite-granodiorite pluton. A traverse across Engineers Point, perpendicular to the proto-KCF trace, reveals gradational increases in
fracture density, fracture length, bulk alteration, and decreases in fracture spacing and grain size toward the fault core. Mapping of the fault core reveals
two prominent and laterally extensive zones: (1) continuous foliated blastomylonitic granodiorite with steeply dipping, anastomosing shear bands and
minor mylonite planes, and (2) foliated orange and green fault breccia with intergranular gouge, strong C/S fabric, and a central gouge plane. The fault
breccia zone is intruded by a lensoidal, post-deformation dacite dike, probably ca. 105 - 102 Ma (Nadin and Saleeby, 2008) and is weakly overprinted by
a set of crosscutting spaced, short, brittle fractures, often coated in calcite, which we infer to be genetically related to the modern KCF. We present our
structural and lithological data that will be supported by mineralogical and geochemical analyses
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The core of the Cretaceous (?) proto-Kern Canyon Fault (KCF) is exposed continuously for 1.25 km
along Engineer’s Point at Lake Isabella, Kern County, California. The proto-KCF is notable for (1) its
long and complex history within, and perhaps preceding the Sierra Nevada batholith, and (2)
hosting the Quaternary Kern Canyon Fault, an active fault that threatens the integrity of the Lake
Isabella auxiliary dam and surrounding communities. We present our preliminary structural and
lithological data that are supported by mineralogical and geochemical analyses.
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The proto-Kern Canyon fault zone is lithologically diverse, and different lithologies

appear to be juxtaposed against each other by macroscopic anastomosing faults.

e plag, qtz, ’ isotropic plutonic wall rock — negligible hydrothermal alteration and spaced,
granodiorite

The Kern Canyon fault is exposed within the pKCF fault zone as planar or gently kspar, mica mutually perpendicular tensile fractures
curviplanar, smooth, near vertical slickensided and calcite-coated faults.

alteration of plagioclase (+ K-spar) to quartz, clays Lo 0% Impllcatlons
(kaolinite?), and calcite = mineral reactions require

FAR LEFT: XRD spectra from samples Z00 elevated LOIs and U indicate significant lack of correlation between K and Na in the

- Si02

(non-deformed granodiorite) to Z10 (fault fluid-flux through the pKCF shear zone fault core likely indicates different clay regimes — —°=
core). Mica is probably present in all. e

The Quaternary KCF is hosted within the fault zone and

~ fault core, of the proto-KCF along Engineer’s Point; it runs

~@— Ti02

. ® . % ey b . 8 immediately beneath the western edge of the auxiliary
p LEFT: Calculated abundances of key 2 —_—— = A i § s Lake Isabella dam .
- ) 3 = FeO g e FeO*
T = ) (rjnlnerals anddfhon/ they change across the § " —co 2 100 o The KCF is hosted in foliated phyllosilicate-rich cataclasites
‘‘‘‘‘‘‘‘ el clnziye e ekl Goniss. g . & _— and parallel to their foliation.
~~~~~~ total 19y . i i P g 3
-l ' __________________ - R'fHItWhOI? rock ;najodr‘ox[[de, LOI, and g w & " The proto-KCF fault core is the most strongly altered and
¢ 4 EECCt tracee eI laciSn ™ E oom T . hydrated part of the fault zone, and is presumably the
_____ U . o i SR normalized against sample Z00. © o ) ) < k
. T . calcite oI g AL depleted Ba and Sr indicate dissolution 5 Ca and to a less extent Sr are elevated in the 5 PR DEl
______________________________________ X“\»X ) “InEHHREEEIeRegIca of alkali and plagioclase feldspars st fault core where calcite is most abundant st KCF faults and fractures exploit suitably orientated proto-
= " . ; gradients across the 20 m of the fault o ] a ; KGF stltfacen
A zone and adjacent damage zone. 180.00 160.00 140.00 120.00 100.00 80.00 60.00 40.00 20.00  0.00 20.00 16.00 12.00 8.00 4.00 0.00

704 705 706 707 708 709 710A  710B distance from fault core (m) [210] distance from fault core (m) [210] KCF is ||ke|y to be weak and creep in this section.



