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Abstract
Finchite (IMA2017-052), Sr(UO2)2(V2O8)·5H2O, is the first uranium mineral known to contain es-

sential Sr. The new mineral occurs as yellow-green blades up to ~10 µm in length in surface outcrops 
of the calcrete-type uranium deposit at Sulfur Springs Draw, Martin County, Texas, U.S.A. Crystals 
of finchite were subsequently discovered underground in the Pandora mine, La Sal, San Juan County, 
Utah, U.S.A., as diamond-shaped golden-yellow crystals reaching up to 1 mm. The crystal structure of 
finchite from both localities was determined using single-crystal X‑ray diffraction and is orthorhombic, 
Pcan, with a = 10.363(6) Å, b = 8.498(5) Å, c = 16.250(9) Å, V = 1431.0(13) Å3, Z = 4 (R1 = 0.0555) 
from Sulfur Springs Draw; and a = 10.3898(16), b = 8.5326(14), c = 16.3765(3) Å, V = 1451.8(4) Å3, 
Z = 4 (R1 = 0.0600) from the Pandora mine. Electron-probe microanalysis provided the empirical 
formula (Sr0.88K0.17Ca0.10Mg0.07Al0.03Fe0.02)Σ1.20(UO2)2(V2.08O8)·5H2O for crystals from Sulfur Springs 
Draw, and (Sr0.50Ca0.28Ba0.22K0.05)Σ0.94(U0.99O2)2(V2.01O8)·5H2O for crystals from the Pandora mine, based 
on 17 O atoms per formula unit. The structure of finchite contains uranyl vanadate sheets based upon 
the francevillite topology. Finchite is a possible immobilization species for both uranium and the 
dangerous radionuclide 90Sr because of the relative insolubility of uranyl vanadate minerals in water.
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Introduction
Uranyl vanadate minerals are ubiquitous where uranium and 

vanadium ore has oxidized due to their limited aqueous solubility 
over a range of geochemical conditions (Barton 1958; Weeks 
1961; Tokunaga 2012; Plášil 2014) and are important in limiting 
the environmental mobility of the UO2

2+ uranyl ion (Avasarala 
et al. 2017). Several uranyl vanadate minerals contain sheets 
with the francevillite anion topology, which is compatible with 
interstitial cations of varying size, coordination, and ionic charge 
(Cesbron and Morin 1968; Krivovichev and Plasil 2013), leading 
to extensive solid solution between species (Spano et al. 2017a). 
Finchite, a newly recognized uranyl vanadate mineral species 
described herein, possesses the francevillite anion topology and 
represents a Sr-bearing end-member of the francevillite–curienite 
solid-solution series (Spano et al. 2017b).

The name “finchite” honors American uranium geologist 
Warren I. Finch (1924–2014). Mr. Finch worked at the U.S. 
Geological Survey (USGS) as a uranium resource specialist for 
50 years, and the new mineral was discovered as part of a con-
tinuation of the exploration program that he devoted his life to 

promoting. Mr. Finch received his bachelor of science degree in 
geological engineering from the South Dakota School of Mines 
and Geology in 1948 and his master of science degree in geology 
from the University of California, Berkeley, in 1954. He pur-
sued additional graduate study at the Colorado School of Mines 
from 1958 to 1959. Mr. Finch first joined the USGS in 1948 as 
a field assistant and spent his entire 50 year professional career 
at that institution, advancing to the rank of senior scientist. He 
was awarded the Meritorious (1981) and Distinguished (1994) 
Service Award from the Department of the Interior and served 
as the first chief of the Uranium and Thorium Resources Branch 
from 1973 to 1979. In 1974, he began a decades-long associa-
tion with the International Atomic Energy Agency, serving as 
U.S. representative and technical expert in the areas of uranium 
resources, uranium resource estimation, and particularly the 
geology of sandstone-hosted uranium deposits. In this capacity, 
Mr. Finch was privileged to visit many of the major uranium 
deposits of the world. Mr. Finch published extensively, includ-
ing the highly cited 1967 USGS professional paper “Geology of 
epigenetic uranium deposits in sandstone in the United States,” 
which is still recognized as a definitive work on the subject 
(Finch 1967). This publication was the culmination of many 
years (1949–1961) devoted to his career-long fascination with 
the uranium geology and uranium resources of the Colorado 
Plateau region, which continue to be explored today.
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