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Abstract
238U-series

and U/Pb isotopic systematics have been interpreted at the Nopal I natural analog, Peña Blanca, Mexico, in
terms of U mineral history and the nature and timing of U transport. The analog consists of a vertical, roughly cylindrical
uranium deposit, hosted by fractured, silicic tuff, with U contained chiefly in uranyl phases. Three samples of uranophane,
the most abundant uranyl phase in the deposit, yield 238U/206Pb and 235U/207Pb internal and external isochron ages of 3.4
and 3.2 Ma, respectively. These ages represent an episode of oxidation of uraninite. Activity data on uranium-series nuclides
230Th, 234U, and 238U from rocks surrounding the deposit indicate a relatively recent, episodic history of U mobilization. 234U
and 230Th excesses point to a multistage, and in some cases shifting, history dominated by early mobilization of U out of the
primary uranium deposit and deposition outside, followed by episodic partial U depletion from rocks outside the deposit. The
data indicate that these processes acted over the past few hundred thousand years to the present. Uranium transport in
percolating, oxidizing meteoric waters is the preferred dominant process, consistent with isotopic data on present-day
perched and seep waters collected at the site. The isotopic and chemical data reveal a history of (i) uraninite deposition
several million years ago, (ii) deposition of uranyl silicates during a single period around 3 Ma, and (iii) complex episodic U
mobilization and remobilization in the past few hundred thousand years. Because of the strong analogy between conditions
at Peña Blanca and Yucca Mountain, the demonstrated timing, episodicity, and complexity of transport at Peña Blanca
suggest that such conditions can be expected at Yucca Mountain and are likely to be important to radionuclide transport at
the proposed repository.

©1998-2011 Copyright Southwest Research Institute
Printed from:
http://www.swri.org/4org/d20/ghs/PBlanca/isotopes-abs1.htm
Southwest Research Institute® (SwRI®) is an independent, nonprofit, applied engineering and physical sciences research and development organization with 11
technical divisions using multidisciplinary approaches to problem solving. The Institute occupies 1,200 acres and provides more than two million square feet of
laboratories, test facilities, workshops, and offices for more than 3,000 employees who perform contract work for industry and government clients.

