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INTRODUCTION a" 

Yucca Mountain, Nevada, i s  presently the object of intense study as a potential permanent repositqry 
W U  

for the gation's high-level radioactive wastes. The of a thick sequence of volcanic tuffs,a?tt' 
h 

table -ranges from 500 to This thick unsaturated zone (UZ), which 

the projected repository, i s  considered 

a positive argument for the site. Evaluation of the site include bothding he relatio ship between climate I I I i - 
variability, as the input function or driver of site- and regional-scale groundwater flow, and the possible 

A 

transport and release of radionuclides. 

Secondary calcite and opal have been deposited in the UZ by meteoric waters that infiltrated through 

overlying soils and percolated through the tuffs. The oxygen isotopic composition (6180  value^)^ of these 

minerals reflect contemporaneous meteoric waters and the 3~ values reflect soil organic matter, and hence 
J 

the resident plant community, at the time of infiltration (Whelan et al., 1994). Recent U/Pb age determinations 

of opal in these occurrences allows the 6 I 3 c  values of associated calcite to be used to reconstruct general 

climate variations during the past 9 M.y. 

MINERALIZATION SETTINGS 

The UZ tuff sequence thick, generally welded t u g h e  Tiva Canyon 
A ?  

Tuff and Topopah Spring Tuff by a thin interval of bedded, poorly welded tuffs of the 

Paintbrush Group. The welded tuffs are relatively impermeable but fracture readily, providing open pathways 
dJP 

for percolation fluxes, whereas the bedded tuffs are much less fractured but porous and permeable and support 

matrix flow of percolating waters. Most secondary mineralization in the UZ i s  found as drusy coatings on the 

a Stable isotope compositions are reported as the per mil ("A) deviations of the samples from the International 
sta dards VPDB (for C) and VSMOW (for 0). Calcite C02  was extracted by routine methods derived from J' 
McCrea (1 950) and 613c and 6180 values measured by mass spectrometry at the Isotope Geology Branch of 
the USGS in Denver. Calcite 613c and B180 values reported here are routinely reproducible to fO.l%. 


