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K-Ar AGES OF MINERALIZATION ASSOCIATED WITH THE SAN ANDREAS FAULT SYSTEM IN

WEST-CENTRAL CALIFORNIA

PAUL C. RUSSELL

DENNIS H. SORG

ROBERT J. Mclaughlin

U.S. Geological Survey, Menio Park, CA 94025

We report here K-Ar age determinations on three adularia
samples collected from three separate mineralized areas in
the Franciscan Complex along the northeastern side of the
San Andreas fault in west central California (fig. 1).

Adularia was separated from vein rock by standard
heavy liquid and magnetic methods. The separates were
treated with 1 0% HP and 1 5% HNOa, using the method of
Silverman (personal comm., 1978) (10% HP for two
minutes/1 5%HN03 for thirty minutes). Purity of the
adularia separates was determined by x-ray diffraction an
examination of grains in immersion liquids under e
petrographic microscope.
Potassium was analyzed by flame photometry using

lithium metaborate fusion technique, with
ing as an internal standard (Ingamels, 1970). rg
analyses were done by standard isotope di utiori ma
spectrometry techniques described by I
Lanphere (1979). The constants used m the ̂ 9® "
tions are those recommended by Steiger an age
Xr + Xe' = 0.581 x 10-yr-,X/3 = 4.962 ^ ^
and "K/Ktotal = 1.167 x 10" mole/mole. Precis
given at the one <7 level. 1 , o ± n 1 Ma to 1 3.5
The adularias range in age from 2.4 /(yicLaughlin

± 0.1 Ma. Previous work in northern : eralization
and others, 1985) showed that nplaada in
occurs along the San Andreas fault ggp Andreas
Humboldt County, near the intersection separatedfault with the Mendocino fracture zone. PQjpt Delgada
from the Ag-bearing base metal veins determined
yielded a radiometric age of 1 3.8 ± u. formed at an
on the basis of fluid ^J^^'^^de^pths between 400
average temperature of 250 O, at a y ^^^ences of
and 1,200 meters. Therefore, ̂ '^^^'"'^.' .goorted are also
vein mineralization whose ages are herei
considered to be epithermal and associa tde
Andreas fault system. These occurrenc ̂ ^^^^^^^.^g
continuation of a series of nor Andreas
thermal veins which are offset . ^nimics north-
fault system. The age trend ^ Ranges related towardly younging volcanism in the motion (Dickinson
propagation of the Mendocino triple junction
and Snyder, 1979; Pox and auanz-carbon-
The mineralization consists ^ j^g and contain a

ate veins which localiy are su arnentiferous galena,
base metal sulfide assemblage o nrincipal
sphalerite, pyrite, and J which are accom-
gangue minerals are quartz and Hnlomite. Adularia is
panied by minor chlorite, adularia ° ^ to the veins
disseminated in altered in size encrusting
and forms euhedral crystals up to suifides occur as
quartz and calcite-lined fractures. . L^„dral crystals and
fine- to medium-grained euhedral to s calcite,
crystal aggregates disseminated m crystals in quartz
and as small (less than 1 mm)
and adularia crystal lined vugs. tn in renti-
The quartz-carbonate veins which are up to 1 0 cen

meters (4 inches) in width, are localized within the fault
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FIGURE 1. Generalized terrane map (modified from Blake and
others, 1984) showing sample localities from three separate
mineralized areas in the Franciscan Complex.

Diane and narrow zones of hydrothermally altered sand
stone which trend parallel to steeply dipping north- to
northwest-trending faults that cut the Central and San
Bruno Mountain terranes of the Franciscan Complex
(Blake, Howell, and Jayko, 1984). All of the mineralized
fault zones are located within 6.4 kilometers (four miles) of
the San Andreas fault zone.

SAMPLE DESCRIPTIONS

1. SsrS7SO/.-2 (Gluskoter, 1 969) K-Ar
Adularia from an epithermal quartz-carbonate vein
(37°55'30"N, 122°38'20"W; at the McKinnan
Gulch copper prospect, on Bolinas Ridge (San Bruno
Mountain terrane); Bolinas IV2' quad,, Marin Co., CA)
Analytical data: K2O = 1 5.57 wt%; "°Ar* = 2 7 55 x
10-1° mol/gm; "°Ar*/i:"°Ar = 71.3%.

(adularia) 12.2 ± Q.i Ma
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2. Sg87SBM-1 (Huguenin, and Castello, 1 920) K-Ar
Adularia from epithermal quartz-carbonate veins in
hydrothermally altered sandstone (37°39'55"N,
122°25'20"W; on hill 581, South San Francisco

(central terrane); San Francisco South IV2' quad., San
Mateo Co., OA). Analytical data: K2O = 1 5.68 wt%;
'^oAr* = 3.072 x lO"^® mol/gm; ^oAr*/E^°Ar =
87.6%.

(adularia) 13.5 ±0.1 Ma

3. Sg87BQ-1 K-Ar
Adularia from epithermal quartz-carbonate veins
(37^54'50"N, 122°37'32"W; collected at Brisbane
Quarry (San Bruno Mountain terrane); San Francisco
South 7 V2' quad., San Mateo Co., CA). Analytical data:
K2O = 14.64 wt%; ̂°Ar* = 2.866 x 10"^° mol/gm;
-^oAr^/L^oAr = 83.2%.

(adularia) 13.5 ±0.1 Ma

REFERENCES
Blake, M. C., Jr., Howell, D. G., and Jayko, A. S. (1984)

Tectonostratigraphic terranes of the San Francisco Bay region,
in Franciscan geology of northern California: Pacific Section
Society of Economic Paleontologists and Mineralogists, v. 43,
p. 5.

Dalrymple, G. 8., and Lanphere, M. A. (1969) Potassium-argon
dating-principles, techniques, and applications to geochron-
ology: W. H. Freeman Co., San Francisco.

Dickinson, W. R., and Snyder, W. S. (1979) Geometry of triple
junctions related to San Andreas transform: Journal of Geo
physical Research, v. 84, p. 561.

Fox, K. F., Jr., Fleck, R. J., Curtis, G. H., and Meyer, C. E. (1985)
Implications of the northwestwardly younger age of the vol
canic rocks of west-central California: Geological Society of
America Bulletin, v. 96, p. 647.

Gluskoter, H. J. (1969) Geology of a portion of western Marin
County, California: Map Sheet 11, Division of Mines and
Geology, CA. .

Huguenin, E., and Castello, W. O. (1920) State Mining Bureau
Report XVII, CA, p. 123.

Ingamells, C. O. (1970) Lithium metaborate flux in plicate
analysis: Analytical Chemica Acta, v. 52, rio. 2, p. 3 .

McLaughlin, R. J., Sorg, D. H., Morton, J. L., Theodore, T. G.,
Meyer, C. E., and Delevaux, M. H. (1985) Paragenesis and
tectonic significance of base and precious metal occurrences
along the San Andreas fault at Point Delgada, Calif.: Economic
Geology, v. 80, p. 334. u ««

Steiger, R. H.. and Jager, E. (1 977) Subcommiss.on on geochron-ology—convention on the use of decay cons an S I
cosmochronology: Earth and Planetary Science Letters, v. 36,
p. 359.

IISOCHRON/WEST, no. 54, September 1989]


