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& lateritic paleosol underiies the nonmarine Goler Formatilon of early
Paleogenc age on the north Flank of the El Paso Mouatains north of the
Garlock fault. The dark reddish-brewn, indurated paleoscl formed by
weathering of underlying pre-Tertiary metasedimentary rocks. It is as
much as 8 m thick and is composed principally of quartz, kaolinite, and
hematite. Strara divectly overlying the paleosol include debris-flow
breccia and pebbly mudstone containing clasts derived from metasedimen-
tary rocks exposed in the El Paso Mountains., The clay-rich matrix of
these deposits resembles the paleosol in color, induration, and miner-
alogy. Other workers have reported middie Paleocene (Terrejonian) Fos-
sils from conformably overlying strata, The debris-flow deposits and
paleosol therefore are middle Paleocene or older.

The lateritic paleosol supggests prolonged weathering of a subdued
landscape under a humid, subtropical to tropical climate. Fossil
plants previously reported from the Goler Formation also suggest such
a climate. Taleocene laterites have heen described from other parvs of
southern Califoynia, indicating that warm, humid conditions extended
across the region at that time,

The debris-flow deposits probably developed by mass wasting of
lateritic soils that may have once blanketed the area now occupied by
the Bl Paso Mountains. ‘The debris flows may indicate early upwarping
of an ancestral El Paso Hountains. If so, such tectonism may reflect
activity of 2 proto-Garlock fault during early or middle Paleocena
time.

ORIGIN OF BASIN-RANGE EXTENSLON:
NORTH AMERICAN PLATE MOTION

CROSS, Timothy A., Department of Geosciences, Purdue University, West

Lafayette, Indianz 47907; and PILGER, Rex H,, Jr., Department of

Geology, Louisiana State University, Baton Rouge, Louisiana 70803
Global plate reconstructions (supported by San Andreas offset histery
and magmatic arc patterns), when combined with middle Cenozeic palin-
spastic reconstyructions of the U,8. Cordillera, indicate that formation
of the Basin Range Province {BRP) by either diffuse shear or spreading
of a sublithospheric diapir after cessatvion of subductvion is wnot wviable
Diffuse NMM-SSE Pacific~¥. American transform interaction is inconsis-—
tent with the prevailing E-W direction of extension din the eastern parts
of the BRP., The diapiric model seems untenable because at 20-1B myBP,
the age of inception of extension {from ¢ross—cutting relations, aveal
extent of ash-flow tuffs, and direct dating of denudational faults},
Farallon subduction had not yet ceased beneath much of the BRE,

BACK-ARC SPREADING CONTROLLED BY

An alternate model is proposed, invelving gravitational instability’

of the subducting plate, resulting in seaward migration of the subduc~-
tion zone when the upper plate moves slowly towards or even away from
the tyench--a mechanism supported by correspondence of contemporary
back-are spreading with absolute motion models, If the Snake River
Plain~Columbia River Plateau-Oregon Coast Ranpe volcanics represent the
trace of the Yellowstome hotspot, and, therefore, record H. Awerican
plate motion, W to SUY motion is indicated prior to 420 myRP and since
w10 myBP, Between V20 and ~10 myBP, N, America apparently moved north-
ward, parallel to or obliquely away from the trench, resulting in back-
are extenslon {Basin Rapge faulting) in the regions of arc magmatism;
limited extension occurxred in those regions in which magmatism, and
beneath which subduction had ceased, Continued faulting since V10 myBP
represents the combined effects of diffuse Pacific~N, American inter-
action and the Yellowstome hotspot.

QUATERNARY FAULTING IN CLAYTON AMD BIG SMOKEY VWALLEYS, NEVADA

DAVIS, Joseph R., U.S. Geological Survey, Box 25046, Mail Stop 950,

Bldg. 25 Federal Center, Denver, Colovade 80225

Two trends of fault scarps occur near the margins of the playa surface
of Clayton Valley, 45 km southwest of Tonopah, Wevada, At the eastern
margin, a set of moderately dissected scarps in ailuvial gravels of
Quaternary age strikes about M. 209 E, South of the northeastern arm
of the playa, a more highly dissected set of scarps in consolidated
alluvium strikes about N. 65°E, Representative slope profilea of both
scarp trends were measured in the field. Scarps of the N, 207 E. trend
have pronounced basal concavities, suggesting accumulation of sediment.
Profites of the N, 65G F. trend show less pronounced concavities,
suggesting some removal of debris at the base, However, for & given
scarp height, scarps associated with the M, 65 £, trend consistently
have shallower slope angles than scarps along the M. 209 E. trend,
This relationship is probably not influenced by the effect of basal
erosion or accumulation, and suggests that the W, 85° E, scarps are the
clder of the two sefs. The regression line calculated from scarp
height versus slope angle for the N. 20° E, set of scarps is similar
to regression lines calculated for 10,000- to 15,000-year-old scarps
elsewhere in the Great Basin,
Scarps resulting from mulitiple displacements in alluvium in Big Smokey
Valley suggest a chronology of faulting similar to that in Clayton
Valley. In Big Smokey Valley, however, the youngest scarps, which off-
set pluvial lake gravels, appear to be distinctly yvoumger than any
scarps found in {layton Valley,

METHODS OF GROUND-WATER DATING
BAVIS, Stanley M., THOMPSON, Glenn M., and BENTLEY, Harold W.,
Bepartment of Hydrology and Water Resources, University of
Avizona, Tucson, Arizona 858721
The age of ground water is the length of time the water has been iso-

//ﬁhe nature, distribution, end evelution of veritical erustal movements

lated from the atmosphere. Theoretically, ages can be estimated by HE

travel time of ground water from a recharge point to 2 subsurface poi |
as calculated by Darcy's law, (2) decay of atmospheric radionuclide
such as 311, 3%y, 3255, M, 81gr, and 36C1, (3) accumulation of prod
ucts of radioactive reactions and decay such as SHe, 4He, ZIve, 40xy
and 136Xe, (4) dise?ulihrium between radicactive parent and daughtel’
products such as 234U and 238y, (5) time dependent changes of moled
structures of compounds such as amino acids, {6} concentration of map
made compounds such as CCIZF and CCle , (7} correlation of tompera
indicaters such as Ar/Ne and 1807160 ritios with known changes in pd
leotemperatures, and {§) presence or absence of ions such as chloride
which originate from past geologic eyents such as sea-level fluctua
tions, Darcy's law and analyses of SH, 3¢, and 180/100 are widely
used; 39ar and 30C1 decay, de accumulation, 2344/238y CC14F/CCL,T,
and Ar/Ne also appear feasible, For very old water, Blgy, - lNe,'arid
L3y would be geochemically attractive, but sample preparation prob
lems and volume of water required are formidable. Most hydrogoologic
studies requive mere than one method in order to date water in diffe
ent age ranges, For exanmple, CCI—F/CCIZF 0-30 yr}, 3% (30-100

Tdg (500-5X10% yr), and 36 (5X1D4-1067vi) might be vsed as a combin
tion of metheds. Combinations are neceded to determine the extent o
nixing during both transit in aguifers and subsequent flow into wel

GUATERNARY VERTICAL DEFORMATICN ALOWNG THE NORTH FLARK OF THE
IGDI0 MOUNTAINS, CALIFORNIA
DAVIS, Thom, Department of GHeological Sciences, University of
California, Santa Barbara, California 93106; CAMPRRELL, Steve,
Unjversity of Califernia, Santa Parbara, Caiifornia 931065 RESE
Dave, tniversity of California, Santa Barbara, California 931067

The north flank of the San Emigdio Mouutains lies between two active:
Lectonic systems; the San Andreas Fauwih and the Pleito Thrust-Wheeley
Ridge A Wwolf lauli system, Hearby level surveys during {his ce
tury mark the latter tectonic system as the zone of crustel Mexuring
along the northwesbern boundary of Lhe southern California uplifts
{3.902/1926 and 1959/T76). Gronorphic and structural daba supplement
by study of the Quaternary denosits allow a general understanding o

n the San Emigdio Mountains during the late GQuaternary.

A well preserved flight of late Cenozoic erosional and depositioni
surfaces descend the mountain front to the San Joaguin Valley. Late
Pleistocene (?) deposits assoeiated with the youngest and lowermost
surface truncat e western segment of the Pleifc thrust system; h
aver, valleys from the Pileile Lhese deposits are strongly folde
{up Lo 80 degrees overturned) in a monoclinal siyle aloug the weste
projection of the ¥heeler Ridge anticline. Immediately north of the:
flexure, within the valley fioor, active fan systems are being defor
by the rapid growbh of a series of cast-west trending folds.

Clast provensnce of the Quakernasry deposiis along the mountain fi
the distribution of stream caphbures, and geomorphic cheracteristic
present-day shreams indicate Lhal drainage basins associnted with
lets to the Ban Joaquin Valley were and are now rapidly lupinging on
cider and less active south and east flowing drainages.

‘Tthese observations suggest: 1) rapid erustal flexuring along the
north flank of the San Exigdio Mowntains during the late Guaternary,
2) northward expansion of this flexure with hime, 3) folding as th
dominant mode of vertical teckonics, and W) episodic uplift rates.

STRIP MAP OF THE WESTERN BIC DEND SEGMENT OF THE SA¥ ANDREAS FAULT

Z0NE, CALIFORNIA
DAVIS, Thom, Department of Geclogical Sciences, University of
California, Santa Barbara, Californis 93106; DUEBENDORFER, Erni
Department of Geological Sciences, University of Californiam, Sang
Barbara, Californis 93106 :

Large-scale faull zone mapping by graduste students ab UCER has re
suited in = 6 kmewide strip map of the San Andreas fault zone from
tershese 5 to Highways 166 and 33 #t o secale of 13120003 futwre
tions are noVW in progress L0 the sowbheast. The mapped ares includ
she westorn portion of the "Big Besd" where the fault trace curves
shinrply from a northwest to an east-west trend. The map shows the
various structural and geomorphic elements of the fauwlt zone such
tie 1857 earthauake rupbure, other older active and inactive fault
an assortment of tectonic landforms and pertinent Quaternary depd

Throughout the mapped segment the fault zone is usually navrod
{2300 m Y, the active gzonc narrower (£100m ), and the zone of surfad
rupture atiributed to the 1857 earthquake is commonly no wider thal
10's of meters. The pecent shear pattern is dominated by en ecligl
left-siepping right shears which commonly bound similarly oriente
linear ridges [pressure ridges or squeere-ups). Deep exposures ©F
fault zone in the western part of the ares reveal that Tertiary ma
strata and older erystalline rocks have been sguecwed up along bhe
fault zone and thrust over late Pleistocene (?) depositional surfac
Other sallent features of the mapped area include displaced drzlnd
offset late Pisistocenc ponded alluvium, s series of offset Piel
wene drainage networks, and correlative Suaternary surfaces which
side on both sides of the fault. The avove field work has Pfound ab
dant evidence for cowtinual right-slip during the late Quaternar¥.
no  compelling evidence for any significant regional component ©
tical slip during the same Lime period,




