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U-TH AT URAD-HENDERSON AND IN THE COLORADO FRONT RANGE 
 

contributed by Holly Stein, HUSEP-Geoscience, 3 March 2006 
 

Physicists, geologists, hydrologists, and biologists need to know the 
distribution of U-Th (uranium-thorium) in the Urad-Henderson region for 
radiometric dating and design of shielding for underground experiments 

 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
 
Building a DUSEL at Henderson brings a unique opportunity to work with rocks whose 
uranium and thorium contents are elevated compared to average earth’s crust.  Average 
crust has about 1-3 ppm U and Th, whereas rocks associated with the highly evolved, 
silicic-felsic intrusions at Urad-Henderson contain many tens of ppm U and Th and even 
higher concentrations (>100 ppm) are present locally.  The hosts for U and Th are trace 
or accessory minerals, such as zircon, allanite, and monazite, and therefore, U and Th 
contents for Urad-Henderson rocks will vary with trace mineral content.  For geologists 
and geochronologists, these elevated U-Th concentrations provide the possibility to date 
young rocks at high precision using U-Th-Pb dating (238U  206Pb, 235U  207Pb, 232Th  
208Pb, e.g. Doe, 1970; Faure, 2005).  These U-Th-Pb ages can be compared to Re-Os 
ages derived from dating molybdenite to identify and link mineralization to intrusions in 
time and space.  A DUSEL at Henderson, with extended vertical access, is essential to 
make these links for a dynamically evolved magmatic and mineralizing system.   
 
Of particular interest is the 1.4 Ga (Precambrian) Silver Plume granite, host to the more 
than eleven ~30-25 Ma (Oligocene) Urad-Henderson intrusions.  The Silver Plume 
granite is enriched in U and Th, but has low U relative to highly elevated Th (80 ppm, 
Phair and Jenkins, 1975).  This combination makes the Silver Plume granite one of the 
most thorianiferous in the world.  High Th/U ratios, maintained over an extended period 
of geologic time, at least since 1.4 Ga when the Silver Plume granite crystallized, have 
produced extraordinarily elevated 208Pb/204Pb relative to 206Pb/204Pb ratios (Stein, 1985; 
Stein and Hannah, 1985).  The much younger Urad-Henderson intrusions also display 
elevated 208Pb/204Pb ratios coupled with depressed 206Pb/204Pb ratios, though the 
thoriogenic lead is not nearly as extreme as in the Silver Plume granite.  This 
combination suggests that the Silver Plume (or equivalent at depth), or the Silver Plume 
source rock, must have contributed to the isotopic character of the Urad-Henderson 
magmas that made their way to shallow crustal levels in Oligocene time.   
 
Immediately east of Urad-Henderson, the Front Range of Colorado hosts numerous U 
(uranium) deposits (Sims, 1963; Sims and Sheridan, 1964).  The host rocks for the U 
deposits are the gneisses and migmatites of the Idaho Springs Formation (1.8 to 1.7 Ga) 
and crystalline rocks attributed to the syntectonic Boulder Creek and younger Silver 
Plume granites which intrude the Idaho Springs Formation.  For some deposits, 
particularly in the Central City district, much younger “bostonites” (granodiorite and 
rhyodacite porphyritic intrusions), estimated at ~60 Ma (e.g. Rice et al., 1982), are 
associated with the uranium and other base and precious metal mineralization.  Uranium 
concentrations in the bostonite intrusions range from 10 to 140 ppm, with Th 
concentrations spanning 20 to 500 ppm (Phair and Jenkins, 1975).  Assuming similar 
source rocks, the slightly younger, silicic-felsic intrusions at Urad-Henderson would be 
expected, on the average, to yield even higher U and Th concentrations than the 
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bostonite intrusions.  Dating the ore mineral uraninite from several U mines in the 
Colorado Front Range yields Late Cretaceous-Paleocene ages for the mineralization 
(75-55 Ma, Sims and Sheridan, 1964), linking mineralization to the bostonite intrusions.     
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