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magnetic types: farromagnatic {Mt-saries) and paramagnetic {Ilm-series} gmnites. In IIm-series,
AMS fabrics are controlled by bath imenite and the feremagnesian minerals. Tha magnatic fab-
rics have no refationship lo the primary layering and are therafore considered as geologically
meaninglass. In the Mt-saries, AMS fabrics are controlled by magnetite and display a weak sub-
harizontal foliation parallel to the compositional layering and ne obvious lineation. A number of
samples > 50 hawever is necessary to raveal a lineation lrend. These new AMS data on the
Bushvald Mt-bearing anorogenic granites are ¢onsistent with in-silu crystallisation of a granitic
magma which had a low crystal load at the time of emplacemant. This alse suggests that, in the
absence of syn-magmatic regional deformalion, AMS fabrics of farromagnelic grantes fail to
racord magma flow linas.

5:00 PM Lopez de Luchi, Monica

GRAVIMETRIC STUDY OF THE AENGCA BATHOLITH, ARGENTINE: PRELIMINARY DATA
LOPEZ DE LUCHI, Manica, INGEIS,Ciudad Universitaria, 1428, Buenos Aires, Argentina,
daluchi @ mail.retina.ar; POMPCSIELLO, Crislina,INGEIS, Ciudad Universitaria, 1428,
Buenos Aires, Argentina; ROSSELLO, Eduardo,Dpto. Ciencias Gealagicas Ciudad
Universitaria, 1428, Buenos Airas Argenlina

A gravity survey of the Renca Batholith (NE Sierma da San Luis, Argentina) was performed in

order to determine ils shape at depth. The batholith is an 270 km2 elliplical zenal pluton with

sharp contacts against medium grada melamerphic rocks. The main facies are an ouler por-
phyric bictite-homblende granedicrite to manzagranite, assoclated with amphibole-bistite mon-
zonilic 1o¢ks and an inner equigranular biotile-mustovite manzegranite,

A 89 gravily stations-nat, covaring the whale pluton and its surrounding country rock, was tied

1o stations aver the exisling high-precision Javeling lines. located. A LaCoste and Rombarg

gravily meler with a reading accuracy approximately to 9.01 mgal was used. After correclion of

the raw gravily date, the Bouguer anomaly valuas wara calculated assuming a reduction den-
sity of 2.67 g/cm3. A residual anomaly gravity map was oblained.

Residual gravity anomaly map shews a high amplitude, 25 mgal and a gradient of 5mgal at tha

contacl between the plulon and its country rock except far the west margin. Lowast values, -5 lo

-15 mgal are roughly coincident wilh the inner equigranular unit. Values for the outer zane are
aither posiliva ar negative. Positive values up to T0mgat are focated preferentially at the western-
most part of the west half which could be tha result of both the higher density of the monzonitic
rochs and a thinner granitoid layer. Negative values up to -10mgal are characierstic for 1he sast-
ern parlion of the parphyric outer zone and may be explained by considering a higher thickness
in this araa which agrees wilh the pravious structural and palrofogical information which paints lo
shallower arosion fevals in the eastem half of the batheglith,
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1:30 PM  Granger, Darryl E.

DATING SEDIMENT BURIAL BY RADIOACTIVE DECAY OF COSMOGENIC AL-26 AND BE-1G:
TECHNIQUES AND UNCERTAINTIES

GRANGER, Darryl E., PRIME Lab and Depl. of Earth and Aimos. Sci., Purdus Univ., West

Lafayatte, IN 47807-1397, dgranger@purdua.edu
Cosmogenic rdionuclides such as Al-26 and Be-10 are producad in mineral grains primarily by
nucieon spaliation thal occurs within 1-2 meters of the ground surface. Quartz sediment lhat is
exposad near the surface and is subsequently buried conlains Al-26 and Be-10 in a predictable
ralio. Upon burial, the two redionuclides decay with ditfarent halllives, so theit ratio can ba used
1o data the burial event, with an effective range up 1o - 5 Ma.
Complications to the burial-daling technique include past-burial production by reactions with cos-
mic ray muons, which produce Al-26 and Be-10 at slow-bul appreciablo—rates at depths up to
~30 meters beneath the ground surface. | will discuss several applications and examples of the
burial-dating lechnigue, including sadiments thet ara deaply buried in caves where muen reac-
tions may be ignored, as well as sediments that are buried only 5-10 meters desp in river tarrace
deposits and alluvial fans, whare muon reactions must be carefully accounted for. Post-burial pro-
duction by muons can be accounted for in shallowly-buried sediments gither by measuring a depth
profife of Al-26 and Be-10, or in favarabla circumstances by comparing Al-26 and Be-10 concenlima-
lions above and below a buried surtace such as a paleosol or a simih. These examples will quanti-
tativaly demonstrate many of the uncerteintias and limitations of the burial-dating techniques.
Uncertainties are typically 100-300 ka, and are dus primarily to uncertaintias in preduclion rates,
decay conslants, end measurements by accalaralor mess spectromelry. | wil also prasent com-
parisons betwean burial-dating and sediment palaomagnetism to quantilatively assess burial-dat-
ing accuracy.

1:50 PM  Nichols, Kyle K.

THE BLACKHAWK KEEPS ITS SECRETS: LANDSLIDE DATING USING IN SITU 10-BE
NICHOLS, Kyle K., and BIERMAN, Paul R., School of Natural Resources and Depanment
of Geclogy, University of Vermont, Burlingion, VT 05405, kknichol @ zoo.uvm.edu; CAFFEE,
Marc W., LLNL, Livermare, CA 94550

The Blackhawk, a large prehistoric landslide, is best known for its long runut distance {9.0 km)

compared ta its vertical drap (1.1 km) and the varicus mechanisms hypothesized to produce

such a long runout . Just as elusive as the runaut mechanism is the age of the landslida.

The age of the Blackhawk landslide has been estimaled by radiecarbon at >17.4 +/- 0.6 ka
{Staut, 1975). Tha date, measured on gastropod and pelecypod shells, picked from a calcarsous
mudstone bed in a pond on the landslide surface, has two potential preblems; the pond from
which the fossils were axiracled is younger than the landslide and thus any age rapresents a
minimum limit; the aquatic arganisms may have incorporaled "dead' carbon from Lhe pond waler
because the pend sils in carbonate rock,

Wa sampled gneiss boulders 1o date the landslide using cosmagenic 10-Be, three boulders
(> 1m) krorn the top of a lateral ridge (BH-4, BH-5, and BH-6) and one boulder (1.5 m) from the
landslide-facing slope 3 meters below the ridge (BH-3). The 10-Be concentration of BH-3 is 3.48+/-
0.15 x 10"5 atomns/g; concentralions in BH-4, 5, and 6 rangs from 6.4+-0.45 x 10 to 9.5+~ 0.36 x
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10" atoms/g, Exposure age {assuming a sea level, high lalilude produclion rate ol 6.03 a
for BH-3 is 24.2 +/- 4.8 ka and exposure ages for BH-4, 5, and 6 avaraga 5.7 +/- 1.1 ka.

Two scenarios may explain these disparale ages. Eilher, all samples hava baen exp
since langsliding aboul 5.7 ka and BH-3 had exposure fistory prior Lo landshding, or th
slide is 24.2 ka and BH-4, 5. and 6 were covered by 3.5 to 5,5 m of sediment Ihal has
away exposing Ihe boulders a1 a rale averaging 19 +/- 4 cm/ka. A combination of Ihese
mambers is also possible. Only further sampling and 10-Be analysis will betler estiman
of the Blackhawk landslide.

2:05 PM  Perg, Lesley A.

10BE AND 26AL DATING OF THE SANTA GRLZ MARINE TERRACES, CALIFORN|Z
YOUNG AGES

PERG, Lesley A., and ANDERSON, Robert S.. Depl. of Earth Sciences, Universi|

Calilornia, Santa Cruz, CA 95064, Iperg@es.ucsc.edu; FINKEL, Roberl C., CAMS

GET, LLNL. Livermore, CA 94550
The Santa Cruz coastline lealures a warld-class llight of five marina lerraces, which rec
histery of large scale, rapid sea level oscillations aleng an uplifling coaslling. As their at
ages are unknown dug 1o a lack of suitable malerial for UrTh daling, the terraces do no
their potential to consirain uplift rates, examine rates of fandscape evelution. and consl
genic rales. The first lerrace has been variously correlated with isclope slages 5a. Sca
estimated uplitt rates range betwean 0.21-0.45 mm/yr.
On a stabla surface Ihe produclion of cosmoegenic nuclides {GANS) acts as a clock, yiel
age ol lhe surlace. The Santa Cruz terraces are capped by 1-4 m ol regressive beach ¢
Iherefora both pre-depositional innerilance and posl-deposilional pedogenic afiecls, ine
bioturbalion, must be trealed in any sampling and interpretation sirategy. The expecled
centration profile should be homogenized wilhin the bioturbaled fayer and exponentially
below, asymptalically approaching the inilial concenlration of the capping beach sands,
siles were selecled on large flat areas showing no evidence of eilher calluviation or ero
The measurad CRN deplh profiles in the first, sacond, fourth, and fifth |erraces have my
consislent 10Be and 26Al concentrations and display Lhe correct relative age sequence
each higher terrace exhibiting higher CRN conzenlralions. The top lew tens of centimet
each prolile display homogenization, presumably reflecting bioturbalion.
Each profile is cliset difterenliy, rellecting varialions in inherited CRN cencentrations.
Assumning stable suraces. the best-lil model ages are: 47 ka lor Ihe firsl terrace, 87 ka :
sacond, 133 ka lor the fourth and 230 ka for the fitth. These roughly correlale with the s
highsland isolope stages 3 (56 ka), 5a (84 ka), 5e (125 ka) and 7 (212 ka). Modeling st
several maters ol erosion would be required te match previous age estimates for the ler
which is unlikely given thair location. These age assignments imply a roughly sleady up
1.15 mmfyr, two Lo four times greater than inferred from previous correlations,

2:20 PM  Lifton, Nathaniel A.

A ROBUST SCALING MODEL FCR IN SITU COSMCGENIC NUGLIDE PRODUCTIO!
LIFTON, Nalhaniel A., Geosciences Depariment, Universily of Arizona, Tucson, A;
85721-0077, liftan @ geo.arizona.edu

Realislic lime-avaraged estimales of the uncerlainlies inherenl in scaling models for in s

mogenic nuclide production ralas are crucial for evalualing the significance of results in

lions using these nuclides. These uncarainties arise from solar cycle modulation and pr
speciral variability of the cosmic-ray flux incident on the almosphere, combined wilh the

lemporal and/or spatial resolution of cosmic-ray measurements, Furihermore, the use ol

ative measure (aimospheric absorplion length] in published scaling models (a.q.. Lal, 1¢

EPSL 104, p. 424, and Dunai, 2000, EPSL 176, p. 157) tends tc mask primary variahilit

dala. These models lhus lend o undereslimale their respective lime-averaged uncertain

| developed an alternzlive scaling model 1o address this issua using a mors apprepfii
melarization. | it a surface direcily to over 1200 published almospheric neulren inlgnsity
uremanls, These data span perlions ol 4 solar cycles. wilh representalive latitudinal and
nal coverage. Fully propagated uncertainties in the model (1 sigma = approx. 8-12%} th.

reflect the true variabilily in 1he available dala. Neutron inlensily is parametenized in lhe m

terms of eflective vertical culofl rigidity, Ac, and atmospheric depth, H. Essentially all siud

almospheric cosmic-ray intensily variation published since the early-1960s recognize that
vides a more robust means of scaling cosmic-ray intensity data than do conventional geo
coordinales (Lal, 1991) or geomagnetic inclinalion {Dunai, 2000). Ac values also seale lin
with geomagnelic field intensily, enabling mora robust modeling of palecinlensity Nuctuati

Time-averaged Re values appropriate lor cosmogenic applicalions were estimated Iromg

graphic latitude using a geccentric axial dipale model which also incorporates lime-averag

nendipele field effects. | then compared the Lal (1991} and Dunai (2000 scaling factors w

of this model between sea level and 6 km altitude, and from pole to pole, under the prese

magnalic lield. Fully propagated uncerlainties indicale tat lhe modsls are in general age

wilhin 2 sigma. However, [ractional ditferences between 1he scaling factors of Lal (1991} a

Dunat (2000) and those of the new mode! can axceed 20%. Furthermore, varying lhe mal

field irtensily by +/- 20% yields fractional dilierences relative 19 the new moae! of up Lo 40

rellecting shertcomings of the published models' paramelerizations.

2:35 PM  Desilets, Darin

SCALING PRODUCTION RATES OF TERRESTRIAL COSMOQGENIC NUGLIDES FOR
ALTITUDE AND GEOMAGNETIC EFFECTS
DESILETS, Darin, ddesilel@hwr.arizana.edu, and ZREDA, Marek,
marek@hwr.arizona.edu, Dept. ol Hydrology, University of Arizona, PO Box 210011
Tucson. AZ
Melheds of surface exposure dating using lerrestrial cosmoegenic nuclides require accura
knowledge of (he spattal variability of nuclide production rales. The hadron component o
andary cosmic-ray flux is responsiole for a major Iraction of 1errasiral nuclide produslion.
componan is particularly sensitive 1o changes in bolh altilude and geomagnetic cutofl im
on primary cosmic-rays. Produclion rates musl therelore be scaled lo accounl for any Spé
alions in these two faclors.

Produclion rates have typically been scaled accerding to formulas derived by Lal (199
and Planetary Science Letlers, 105: 424.439) from almospheric measurements ol slow-N
intensity. Mora recently, Dunai (2000, Ibid 176:157-169) developed new scaling farmulas!
on dala from neutren monitors., cloud chambers and nuclear emulsions. We feal thare a
Inagdeguacies in the available sealing models, a lew of which we outine herg: (1) They i
rate only cosmic-ray measuremenis taken prior lo 1958. {2) Cosmic-ray dala lram Jatiludé
veys are orderad according to models which do not lake inlo account the eccentricity 9'“
magnelic dipole field. {3} They do noi adequalely address the alfecls of insirumental bia?
measurements ol he neutron atenualion length.




