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Abstract
Jasonsmithite (IMA2019-121), Mn4

2+ZnAl(PO4)4(OH)(H2O)7·3.5H2O, is a pegmatite-phosphate 
mineral from the Foote Lithium Company mine, Kings Mountain district, Cleveland County, North 
Carolina, U.S.A. It is interpreted as having formed by late-stage, low-temperature hydrothermal 
alteration. Crystals are colorless to light brown, slightly flattened prisms to about 1 mm in length 
with wedge-shaped terminations. The mineral is transparent with vitreous luster, white streak, Mohs 
hardness 2, brittle tenacity, irregular fracture, and perfect {001} cleavage. The density is 2.63(2) 
g/cm3. Jasonsmithite is biaxial (–), with α = 1.561(2), β = 1.580(2), γ = 1.581(2), measured in white 
light. The 2V is 25(5)° and dispersion is r < v moderate. The optical orientation is Y = b, X ^ c = 18° 
in obtuse β. The Raman spectrum is dominated by vibrational modes of PO4 and ZnO4 tetrahedra, 
AlO6 and MnO6 octahedra, and OH groups. Electron microprobe analyses gave the empirical formula 
(Mn3.09Fe0.87)Σ3.96Zn1.05Al0.98(PO4)4(OH)(H2O)7·3.5H2O. The mineral is monoclinic, P21/c, a = 8.5822(3), 
b = 13.1770(6), c = 20.3040(14) Å, β = 98.485(7)°, V = 2271.0(2) Å3, and Z = 4. The structure (R1 = 
0.0443 for 3685 I>2σI reflections) contains zigzag chains of edge-sharing MnO6 octahedra that corner-
link to adjacent chains and to PO4 tetrahedra to form sheets, which are decorated by ZnO4 tetrahedra. 
The sheets are linked to one another via dimers of AlO6 octahedra, forming a framework with large 
channels containing H2O groups. With H2O groups removed, the framework has a void space of 
70.2% per unit cell, and a framework density of 14.5 polyhedral atoms/1000 Å3, which would place 
jasonsmithite among the most porous minerals.
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Introduction
The Foote Lithium Company mine in the Kings Mountain 

district, Cleveland County, North Carolina (U.S.A.), exploits 
spodumene-bearing pegmatites that have yielded a wide va-
riety of rare silicate and phosphate minerals, among them 14 
new mineral species (https://www.mindat.org/loc-3280.html). 
Herein, we describe jasonsmithite, the fifteenth new mineral 
from the Foote mine.

The mineral is named “jasonsmithite” in honor of American 
mineral collector Jason B. Smith (b. 1977) of Charlotte, North 
Carolina, U.S.A. Jason has long specialized in the minerals 
of the Foote Lithium Company mine, where he has collected 
extensively. He is responsible for the discovery of the new 
Foote–mine mineral species fanfaniite, ferraioloite, footemineite, 
and kayrobertsonite, as well as for jasonsmithite. Jason Smith 
has given permission for this mineral to be named in his honor.

The new mineral and name have been approved by the Com-
mission on New Minerals, Nomenclature and Classification of 
the International Mineralogical Association (IMA2019-121). 

The holotype and two cotype specimens are deposited in the 
collections of the Mineral Sciences Department, Natural History 
Museum of Los Angeles County, 900 Exposition Boulevard, 
Los Angeles, California 90007, U.S.A., catalog numbers 74374 
(holotype), 74375 (cotype), and 74376 (cotype).

Occurrence
Jasonsmithite was found by Jason B. Smith on the East 

dump of the Foote Lithium Company mine, Kings Mountain 
district, Cleveland County, North Carolina, U.S.A. (35°12′40″N, 
81°21′20″W). A brief summary of the history and geology 
of the Foote mine was provided by Rakovan et al. (2016). 
Jasonsmithite was found in solution fractures and small vugs of 
partially oxidized pegmatite. The pegmatite matrix consists of 
albite, columbite-(Fe), ferrisicklerite, fluorapatite, muscovite, 
quartz, sphalerite, and spodumene. The secondary association 
found in vugs with jasonsmithite includes eosphorite, hureaulite, 
jahnsite-(MnMnMn), kastningite, mangangordonite, metaswit-
zerite, nizamoffite, stewartite, variscite, and whiteite-(CaMnMn). 
Jasonsmithite is interpreted as having formed by late-stage, 
low-temperature hydrothermal alteration. The order of forma-
tion of secondary phases at the Foote mine typically follows 
a trend defined by lowering temperature and concomitant in-
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