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3:05 PM  Stiles, Cynthia A.

SYSTEMATIC GECCHEMICAL VARIATIONS IN PEDOGENIGC IRON-MANGANESE NODULES
FROM A MODERN VERTESOL CLIMOSEQUENGE, TEXAS

STILES, Cynthia A., cstiles1@utk.edu, MORA, Claudfia I, and DRIESE, Steven G., Depl.
Geglogical Sei., U.Tennessee, Knoxville, TN 37996-1410

Pedoganic iron-manganese (FeMn) nedulas form in respense to prevailing hydro-shemical
conditions within the seil matrix. Variable nodule chemistry is attributed 10 1he Eh/pH enviren-
ment of the soil malrix, largely dictated by meteoric watar supply/deficit in the vadose zona.
Elaments such as Ba,Co,Ni,P, and Pb sorb onto or ara incorporated inlo secondary oxides,
mostly remaining fixed as nodulas mature or underge post-pedogenic defydraticn.

Thus, geochemical compasilion of padogenic FeMn nodules may be & useful indicalor of climatically-
influanced sail paleshydrology. Pedogenic FaMn nedules were isolated from modem (<35 ky)
Vertisols formed along & preciptation gradient from 750mm to 1400 mm MAP on the Beaumoent
Formation, Texas Coastal Prairie. Threa MAP climozones are dafined: <900 mm, 900-1200mm, and
>1200mm. Although FaMn nodule macromarpholegy differs only slightly between climozones, signif-
cant and systematic geochemical irends can ba directly related to MAP Total Fe:Mn ratios ranged
from 0.43 o 11.72, increasing with highar precipitation. Mn:Co matios vary inversely with MAF, rang-
ing from 49.7 in 1200 mm climozone to 108.1 in < 800 mm ¢limozene. Deep vadese or phraatic
zona activity can causa reducing ervirenments leading to Co depletion and skawing elemental
ratios. Co deplstion in isolated nodufes above the presant water labla is an indicator of possible past
phreatic zona shifts or ¢limatic change. The Ba, P and Ni conlents of FeMn nodules increasa with
decreasing MAP to around 1000 mm, then decreass in proporlion with increases in Mn.

Thesa Tate alement trends indicate a shitt in Fe/Mn axide mineral siruciure induced by hydro-
logie conditions. It may be possible to use these features in paleosols as toal to interpret the
palecclimate or palagenvironment.

3:20 PM  Schroeder, Paul A.

EVIDENGE FOR THE RECAYSTALLIZATION OF SECONDARY SOIL MINERALS AND
IMPLICATIONS FOR ESTIMATES OF PALEO-ATMOSPHERIG GONDITIONS
SCHROEDER, Paul A. and MELEAR, Nathan D., Dept. of Geology, Univ. of Georgia,
Alhans, GA 30602-2501, schrog@gly.uga.edu; BIERMAN, Paul R., Geolegy and Natural
Resources, Univ. of Verment, Burlinglon, VT 05405; CAFFEE, Mark W. and KASHGARIAN,
Michasle, Lawrence Livermore Nalional Leboratary, Livermore, CA 84550,
Carbon minemlized into 1he soil mineral gibbsita appears to prasarve both a stabla isolopic
recerd and radiogentc record of carban dioxide mixing between lhe atmosphers and scitsapraiita
horizans in a residual weathering profile. The study site, located at ihe Panola Mountain
Research Watershed, Georgia, has developed a granitefsaprolite/soil regolith in which 14-C-gibb-
site model ages desp within the profile (C-herizon) average aboul BOOO years. Near tha surface
(A- and B-horizon) 14-C-gibbsite model ages range from 2100 to 4200 years. Naar-surface
guartz has acquired 26-Al and 10-Be invantaries suggesting it has a residence time of at least
§0,000 years. This age disparity supports the notion that secondary minerals undergo significant
recrystallization as a weathering front propagates into the landscaps,

Stable carbon isotopic data (fit via least-squares and a ditfusion-based depth function) results
in an estimate of 82 gC m-2 y-1 for the soil raspiratien rate. This long-tarm rate estimate is an
ordar of magnilude lass than the short-term annual efflux rate of 95¢ gC m-2 y-1 measured at
{ha mixad deciduous forest in the Panola watershed. This rate disparity may in pan, reflect cli-
mate change in tha $.E. United Stales over the period of gibbsite mineralization {i.e., cooler and
seasonally drier Holocens conditions) and/or the need to refine soil respiration modals used to
relzie ralict stable carbon iselopic measurementls o ancient atmospherie PCO2 eslimales. Thase
rasults suggest that using paleosol mineral proxies Io undarstand terrestrial-aimospheric refation-
ships may be biased taward a recording of long-term sail respiralion rates.

3:35 PM  Mclain, A. A.

SR ISOTOPE AND MINERALOGIC STUDIES OF SOILS IN THE MOJAVE DESER
IMPLICATIONS FOR THE RELATIVE ROLES OF CHEMICAL WEATHERING AND
ATMOSPHERIC DUST DEPOSITION

MCLAIN. A, A., MCFADDEN, L.D., and ASMEROM, Y.A, Earth and Planetary £

New Mexico, Albuguerque, NM, B7131; MCDOMALD, E V., Desert Res. Inst. A
The Providence Mountains {PM} and Cima Valcanic Field (CVF) in lhe Mojave Desa
been the sites of several important sludies concerning Lhe origins of desert pavemer
landscape evolution. More recenlly we have conducied sironlium (Sr) isotopic studie
genic carbonale in these soils wiilizing contrasting parent malerials (PM: mixed pluto
slone; CVF: basalt) and surface ages (mid 1o laie Pleisiocena and Holocene) to bett.
stand the sources, changes in composition and ovarall impacts of lhe incarporation «
on deserl soil development. Previous Srisotope data cenfirm thal eolian dust is the
source ol calciurn {Ca} in the pedogenic carbonale of thase 5oils, but each soil profi
own distinct carbonate Sr signalure which varies litlle [rom surfaca 1o the lower hariz
isotope ralios of vesicular horizons (Av} and carbonate rinds al depth in the Helocer
are shifted closer to lhe ratios of the underlying parent material than are lhe lale Pla
soils. The purpese of 1his study is to examine the mineralogic reasens for these diffe
carbonate Sr composition of the Av horizons belween soils localed wilhin kilometers
other. X-ray diffraction results show variation in the mineralogy of Ihe Av horizons, pi
types of feldpars and relative abundance ef carbonate minerals, suggesling that in tl
soils, more of the alluvial material presenl in the Av horizon is being chemically wea
duce the chserved Sr signatures. Pedogenic calcite at depth also records this mixtu
gred dust and wealhered fine aliuvial material. We propose Lhal the incorporation of
rapidly modifies the upper part of the soil lo a ar less permeable state ang increase
halding capacily, which is arguably conducive 10 chemical weathering. Previous stuc
mineralogy of the Av suggesiad, bul could not contirm some contrisution of chemice
1o soil developmant. This sludy more convincingly clarifies the role of chemical weat
lhese deser soils.

3:50 PM  Rickard, David

THE MIOCENE GOSSAN AT LAS CRUCES, SPAIN.

KNIGHT. Fiona and RICKARD, David, Dapartment of Earlh Sciences, Cardifi |

Cardilf CF10 3YE, Wales
The Las Cruces deposil near Sevilla in Spain (373020N 060540W) was discovered
benealh the erosional margin of lhe Meogene Guadalguivir Basin. Il is a classical 31
Pyrite Belt massive sulphide deposit but is unusual in thal it relains part of a 6Ma fc
praserved beneath ca. 150m of Miocene maring marls. From the base of ihe Teniar
sequence movas downward Inrough Tertiary sands, Terliary conglomerate {wilh gos
gossan themaiitic, limonilic and magnelilic types) a local silica cap and finally the p
deposit. The gossan developed sub-aerially on a lale-Miocene paleosurface. The Ta
marl sequence reachas over 1000m in thickness within 10km of Las Cruces and thi
caover is an erosional remnant of 1he original sequenca. Burial of the relatively perm
1o over 1000m depth was accompanied by penelraticn by Miccene seawater which
healad during circulation threugh the cover sequance. Mineralogical, fluid inclusion
studies reveal cryptic geochemical and mineralogical alleration of the gossan comp
observations suggest lhal diagenesis and lilhification of permeable gossans may in
ary hydregeoleginal processes. This in turn will constrain intarpretations of palzo-al
condilions based on the geochemical and mineralogical composilions of fossil goss
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