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Leesite, K(H2O)2[(UO2)4O2(OH)5]∙3H2O, a new K-bearing schoepite-family mineral from 
the Jomac mine, San Juan County, Utah, U.S.A.
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absTracT

Leesite (IMA2016-064), K(H2O)2[(UO2)4O2(OH)5]·3H2O, is a new uranyl-oxide hydroxyl-hydrate 
found underground in the Jomac mine, Brown’s Rim, White Canyon mining district, San Juan County, 
Utah. Laser ablation-inductively coupled plasma-mass spectrometry (LA-ICP-MS) analyses provided 
the empirical formula K0.67Na0.004Ca0.012U4O20H15.31, based on 4 U and 20 O apfu. Sheets in the crystal 
structure of leesite adopt the fourmarierite anion topology, and so belong to the schoepite family of 
related structures that differ in the interlayer composition and arrangement, and charge of the sheet. 
Leesite may form as one of the principal components of “gummite” mixtures formed during the altera-
tion of uraninite, and the unit cell of leesite resembles the previously described, but poorly understood 
mineral, paraschoepite. Uptake of dangerous radionuclides (90Sr, 135Cs, 137Cs, 237Np, 238Pu) into the 
structure of leesite and other members of the family has important implications for the safe disposal 
of nuclear waste.
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inTrOducTiOn

Uranium dioxide nuclear fuel and uraninite, UO2+x, readily 
alter in the presence of water and oxygen leading to the forma-
tion of uranyl-oxide hydroxyl-hydrate minerals (UOH) (Finch 
and Ewing 1992; Wronkiewicz et al. 1992). UOH minerals are 
among the first phases to form during the oxidation-hydration 
weathering of UO2 (Finch et al. 1996a; Plášil 2014), and stud-
ies detailing their structure, solubility, and stability are numer-
ous due to their importance for nuclear waste disposal and the 
environmental chemistry of uranium in general (Amonette et 
al. 1994; Finch and Murakami 1999; Klingensmith et al. 2007; 
Kubatko et al. 2006). Schoepite, [(UO2)8O2(OH)12]·12H2O, the 
most hydrous UOH, was described by Walker (1923) nearly 95 
years ago, yet the crystal-chemical details of phases produced 
during its dehydration are still uncertain. Different minerals form 
depending on the rate of dehydration, and the presence of cations 
can impart variable (OH-) content in the sheets that build UOH 
minerals (Table 1). The structures of several of these miner-
als are built from the same sheet topology found in schoepite 
(Finch et al. 1996b), and the so-named schoepite family includes 
schoepite, metaschoepite, [(UO2)4O(OH)6]·5H2O (Weller et al. 
2000), fourmarierite, Pb[(UO2)4O3(OH)4]·4H2O (Li and Burns 
2000), paraschoepite, UO3·1.9H2O (Schoep and Stradiot 1947), 

paulscherrerite, UO2(OH)2 (previously “dehydrated-schoepite”) 
(Brugger et al. 2011), and heisenbergite, UO2(OH)2·H2O 
(Walenta and Theye 2012). Describing the crystallography of 
these minerals has been challenging due to the lack of suitably 
pure material, in sufficiently large crystals. Leesite is a new 
member of the schoepite family containing monovalent cations 
in the interlayer and marks the 22nd addition to the family of 
uranyl-oxide hydroxyl-hydrate minerals. Plášil et al. (2016) 
give an updated listing of the members of this family. Herein, 
we provide a description of the crystal structure of leesite and 
observations regarding substitutional variability between other 
members of the family, including Na-rich metaschoepite and 
K-rich fourmarierite from Jáchymov, Czech Republic.

The name leesite honors American mineral dealer and col-
lector Bryan K. Lees (born 1957). Lees received his B.S. in 
Geological Engineering from the Colorado School of Mines in 
1985. In the same year, he founded Collector’s Edge Minerals, 
through which he has developed innovative specimen extraction 
techniques and created what is probably the world’s most ad-
vanced collector-specimen preparation laboratory. In the 1990s, 
Lees spearheaded the mining of rhodochrosite at Colorado’s 
Sweet Home mine. The rhodochrosite samples produced by this 
venture are widely considered to be some of the most valuable 
non-gem mineral specimens ever found, and many were person-
ally collected with his advanced extraction techniques. Lees has 
conducted 40 specimen-mining projects on five continents and 


