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Abstract
Pomite (IMA2021-063), ideally Ca3[V5

4+V5+
10O37(CO3)]·37H2O, and pseudopomite (IMA2021-064), 

ideally Ca3.5[V6
4+V9

5+O37(CO3)]·32H2O, are two new polyoxometalate minerals from the Blue Streak 
mine, Bull Canyon, Montrose County, Colorado, U.S.A. Pomite properties: striated blades up to 
~1 mm long; very dark green-blue color; green-blue streak; vitreous luster; brittle; Mohs hardness ≈2; 
irregular, splintery fracture; good cleavages on {010} and {001}; 2.19(2) g/cm−3 density; refractive 
indices in the vicinity of 1.70; weakly birefringent with little or no pleochroism. Pseudopomite proper-
ties: striated prisms and blades up to ~1 mm; very dark blue-green color; blue-green streak; vitreous 
luster; brittle; Mohs hardness ≈2; curved, irregular fracture; probably two fair cleavages, {100} and 
{001}; 2.40(2) g/cm−3 density; refractive indices in the vicinity of 1.72; no discernable birefringence 
or pleochroism. Electron microprobe analyses provided the empirical formulas Ca3.11[V4+

5.23V5+
9.77O37 

(CO3)]·37H2O and Ca3.49[V4+
5.98V5+

9.02O37(CO3)]·29H2O for pomite and pseudopomite, respectively. Pomite 
is triclinic, P1, with a = 12.3668(10), b = 12.9692(12), c = 22.068(2) Å, α = 99.038(7), β = 95.689(7), 
γ = 103.249(7)°, V = 3368.7(5) Å3, and Z = 2. Pseudopomite is triclinic, P1, with a = 12.2910(18), 
b = 12.6205(15), c = 20.917(3) Å, α = 77.381(6), β = 85.965(5), γ = 64.367(7)°, V = 2853.6(7) Å3, and 
Z = 2. The crystal structures of both minerals (pomite, R1 = 0.103; pseudopomite, R1 = 0.116) contain 
a novel [Vx

4+V5+
15–xO37(CO3)](1+x)– heteropolyanion, which is unique in natural and synthetic materials 

but has similarities to the [V8
4+V7

5+O36(CO3)]7– and [H8V4+
15O36(CO3)]6– heteropolyanions reported in 

synthetic phases.
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Introduction
The Uravan mineral belt along the eastern edge of the 

Colorado Plateau has long been recognized as a unique envi-
ronment for uranium and vanadium minerals. In the 1950s, in 
conjunction with the national effort led by the U.S. Geological 
Survey (USGS) and Atomic Energy Commission (AEC), an 
intensive program of study was undertaken on the vanadium ores 
of the region, led largely by H.T. Evans, Jr., of the USGS. The 
innumerable mines in the Uravan belt have exploited uranium and 
vanadium ores in roll-front deposits in the sandstone of the Salt 
Wash member of the Morrison Formation (Carter and Guiltieri 
1965; Shawe 2011) and have provided a rich environment for 
the study of vanadium mineralogy under ambient temperatures 
and a variety of Eh and pH conditions.

Following the initial USGS investigations of the 1950s, the 
mineralogy of the Uravan deposits received little attention until 
recently when collecting efforts, organized primarily by one of 
the authors (J.M.), have yielded extensive suites of secondary U 
and V minerals from the increasingly limited number of mines 
that are still accessible. Investigations have led to the discovery 

of more than 30 new minerals; the new mineral descriptions 
and attendant crystal structure solutions have significantly 
enhanced our knowledge of the mineralogy of vanadium. Of 
particular interest in these studies are the discovery and descrip-
tion of many new minerals that are in a chemical class known 
as polyoxometalates (often abbreviated as POMs), a type of 
compound with many technological and medical applications 
that have been extensively studied by chemists and material 
scientists (Kampf et al. 2019). Polyoxometalates are clusters of 
three or more transition-metal-centered polyhedra that are linked 
by sharing oxygen ligands between and among the polyhedra. 
The clusters are usually anionic in charge and are linked to form 
closed (isolated) three-dimensional frameworks.

In a detailed summary of polyoxometalate minerals, Krivovi-
chev (2020) observed that 34 of the 42 naturally known (at that 
writing) POM complexes have been discovered in the 21st cen-
tury, and he noted that the vast majority of POM minerals are 
polyoxovanadates (POVs). All of the 30 known POV minerals 
are found in the Uravan mineral belt, and all but two of these 
were first discovered there. Twenty-one of these POV minerals 
contain the decavanadate isopolyanion, [V10O28]6–, formed of ten 
VO6 octahedra linked through corner- and edge-sharing. These 
comprise the pascoite mineral family (Kampf et al. 2021). The 
other POV minerals (followed by their POV clusters in parenthe-
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