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Abstract
Seaborgite (IMA2019-087), LiNa6K2(UO2)(SO4)5(SO3OH)(H2O), is a new mineral species from 

the Blue Lizard mine, Red Canyon, San Juan County, Utah, U.S.A. It is a secondary phase found on 
gypsum in association with copiapite, ferrinatrite, ivsite, metavoltine, and römerite. Seaborgite occurs 
in sprays of light-yellow, long flattened prisms or blades, up to about 0.2 mm in length. Crystals are 
elongated on [100], flattened on {010}, and exhibit the forms {100}, {010}, {001}, and {101}. The 
mineral is transparent with vitreous luster and very pale-yellow streak. It exhibits bright lime-green 
fluorescence under a 405 nm laser. The Mohs hardness is ~2½. The mineral has brittle tenacity, curved 
or conchoidal fracture, and one good cleavage on {100}. The measured density is 2.97(2) g/cm3. The 
mineral is immediately soluble in H2O at room temperature. The mineral is optically biaxial (–), α = 
1.505(2), β = 1.522(2), γ = 1.536(2) (white light); 2Vmeas = 85(1)°; moderate r < v dispersion; orientation 
X ^ a ≈ 10°; pleochroic X colorless, Y and Z light green-yellow; X < Y ≈ Z. EPMA and LA-ICP-MS 
analyses of seaborgite undermeasured its Li, K, and Na. The empirical formula using Li, Na, and K 
based on the structure refinement is Li1.00Na5.81K2.19(UO2)(SO4)5(SO3OH)(H2O). Seaborgite is triclinic, 
P1, a = 5.4511(4), b = 14.4870(12), c = 15.8735(15) Å, α = 76.295(5), β = 81.439(6), γ = 85.511(6)°, 
V = 1203.07(18) Å3, and Z = 2. The structure (R1 = 0.0377 for 1935 I > 2σI) contains [(UO2)2(SO4)8]4– 
uranyl-sulfate clusters that are linked into a band by bridging LiO4 tetrahedra. The bands are linked 
through peripheral SO4 tetrahedra forming a thick heteropolyhedral layer. Channels within the lay-
ers contain a K site, while an additional K site, six Na sites, and an SO3OH group occupy the space 
between the heteropolyhedral layers.
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Introduction
The Blue Lizard mine in Red Canyon, Utah, is a remarkable 

source of new minerals, especially sodium-uranyl sulfates. The 
astounding diversity and relatively high structural complexity of 
uranyl-sulfate minerals were recently emphasized by Gurzhiy and 
Plášil (2019). A large number of stable combinatorial linkages of 
uranyl and sulfate tetrahedra are possible, with the topological 
arrangements appearing to be strongly affected by at least three 
parameters: pH (Plášil et al. 2014), cation content, and water con-
tent. In general, sodium-uranyl-sulfate minerals follow the same 
structural unit topology trends as do other uranyl minerals (Lussier 
et al. 2016), where uranyl polyhedra preferentially polymerize into 
extended structures via linkages through their equatorial vertices, 
most often forming infinite chain or infinite sheet topologies. How-
ever, finite cluster topologies are relatively abundant among the 
sodium-uranyl-sulfate minerals, for reasons that are not completely 
clear. Understanding the hierarchical arrangements of these struc-

tures and how conditions of formation influence the crystallized 
topologies is important to understanding the crystal-chemical nature 
of U-S systems, and for uranyl mineralogy as a whole.

The new Blue Lizard mine uranyl sulfate seaborgite, described 
herein, contains essential sodium; however, it also includes es-
sential potassium and, most significantly, lithium. While sodium 
and, especially potassium, form relatively weak bonds within such 
structures, the role of lithium is different. Lithium-oxygen bonds, 
particularly in LiO4 tetrahedral coordination, are somewhat stronger 
and, in the seaborgite structure, serve to further link (or polymerize) 
the uranyl sulfate clusters.

Seaborgite is named in honor of American chemist Glenn T. 
Seaborg (1912–1999) who was involved in the synthesis, discovery, 
and investigation of 10 transuranium elements (including seabor-
gium), earning him a share of the 1951 Nobel Prize in Chemistry. 
Seaborg’s scientific accomplishments are numerous and changed 
the course of world history. Perhaps most notably, Seaborg and 
coworkers discovered plutonium in 1940 and he isolated the first 
weighable sample of plutonium in 1942. The Manhattan Proj-
ect produced the first plutonium-fueled nuclear bomb that was 
detonated in New Mexico at the Trinity test site on July 16, 1945. 
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