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EXTENDED ABSTRACT 
 

An assessment of undiscovered uranium resources in the Texas Coastal Plain region 
(Mihalasky et al., 2015; Elliott et al., 2016, <http://www.gcags.org/
exploreanddiscover/2016/00062_elliott_et_al.pdf>) was conducted by combining the U.S. 
Geological Survey (USGS) Three-Part form of mineral resource assessment (Fig. 1) 
(Singer and Menzie, 2010) and Weights-of-Evidence mineral potential modeling 
(Bonham-Carter, 1994).  The Three-Part methodology is a quantitative approach that 
uses descriptive mineral deposit models, frequency distribution curves to model the 
grade, tonnage, and number of undiscovered deposits, and Monte Carlo Simulation to 
calculate a probabilistic estimation of resources contained in undiscovered deposits.  
Weights-of-Evidence is a GIS-based methodology that uses geoscientific datasets to mod-
el the geospatial distribution or potential occurrence of undiscovered mineral deposits 
(Fig. 2). 

Using information and data specific to sandstone-hosted uranium roll-front deposits 
in southern Texas, the assessment involved:  (1) compiling a database of all known oc-
currences (deposits, prospects, showings, and anomalies), (2) developing a descriptive 
deposit model, (3) delineating geographic regions (tracts) that are permissive for hosting 
undiscovered deposits (as well as identifying within the permissive tracts areas more 
favorable and very prospective for hosting undiscovered deposits), (4) building deposit 
grade and tonnage frequency distribution models, (5) estimating the number of undis-
covered deposits within a given permissive tract using expert-derived subjective proba-
bilities, and (6) calculating probabilistic estimates of undiscovered uranium resources 
for each permissive tract using Monte Carlo Simulation (Root et al., 1991). 

Estimates of the number of undiscovered deposits and their potential resources were 
made separately for each of the six sub-tracts, as a unit inclusive of each tract’s respec-
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tive permissive, favorable, prospective areas.  Within each sub-tract, undiscovered re-
sources were assessed to a depth of 1500 feet (~450 meters).  Although most uranium 
mining has taken place at depths less than 800 feet (~240 meters), economic deposits 
have been identified to depths of more than 1200 feet (~365 meters); therefore, 1500 feet 
(~450 meters) is the practical depth for the purposes of uranium mineral resource assess-
ment in the region at this time. 

Uranium deposit grade and tonnage data were reported for individual mining oper-
ations, where some ore bodies were exploited by multiple small mining operations and 
others by single large operations.  In order to define a deposit as a consistent geologic 
entity, individual mines exploiting the same ore body were grouped on the basis of prox-
imity, previous studies that showed a relationship to a single ore body, and expert judg-
ment.  

An estimated 111 undiscovered sandstone-hosted uranium roll-front deposits con-
tain a calculated mean total of 220 million pounds of recoverable U3O8 encompassing all 
six permissive sub-tracts in the Texas Coastal Plain (Fig. 3).  This represents nearly 1.6 
times the amount of uranium that has already been identified and (or) produced from 
the region.  The Rio Grande Embayment sub-tract region has the largest estimated un-
discovered resource, with a calculated mean total of 200 million pounds of undiscovered 
U3O8, whereas the Houston Embayment sub-tract region is estimated to host a mean of 
20 million pounds of U3O8.  Among the six sub-tracts, the Catahoula-Oakville sub-tracts 
(as a whole) have the largest estimated undiscovered resource (calculated mean total of 
88 million pounds of U3O8), followed by the Goliad sub-tracts (73 million pounds of 
U3O8) and the Claiborne-Jackson sub-tracts (59 million pounds of U3O8). 

In 2014, U.S. utilities purchased 53 million pounds of U3O8 for use in civilian nucle-
ar power reactors (U.S. Department of Energy, 2015).  Based on these data, the current 
identified in-place resource of 140.6 million pounds of U3O8 represents about 1 year of 
U.S. nuclear fuel requirements.  If the estimated undiscovered deposits of the Texas 
Coastal Plain are found, the calculated uranium resources potentially available from 
them may satisfy roughly another 4 years of domestic requirements. 
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