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ABStRAct

Apexite (IMA2015-002), NaMg(PO4)·9H2O, is a new mineral from the Apex mine, Lander 
County, Nevada, U.S.A., where it occurs as a low-temperature secondary mineral on massive quartz 
matrix in association with andersonite, calcite, čejkaite, gaylussite, and goethite. Apexite forms 
colorless needles up to 0.5 mm in length. The streak is white. Crystals are transparent and have 
vitreous to satiny luster. The Mohs hardness is about 2, the tenacity is brittle, the fracture is curved, 
and crystals exhibit one perfect cleavage on {100}. The measured density is 1.74(1) g/cm3 and the 
calculated density is 1.741 g/cm3. Electron microprobe analyses provided: Na2O 9.26, MgO 14.42, 
P2O5 23.31, H2O 53.01 (structure), total 100.00 wt% (normalized). The empirical formula (based on 
13 O apfu) is: Na0.91Mg1.09P1.00O13.00H17.91. Apexite is triclinic, P1, a = 6.9296(7), b = 11.9767(13), c 
= 14.9436(19) Å, a = 92.109(6), b = 102.884(7), g = 105.171(7)°, V = 1160.9(2) Å3, and Z = 4. The 
eight strongest lines in the X-ray powder diffraction pattern are [dobs in Å(I)(hkl)]: 14.63(35)(001); 
5.11(61)(021,1 11,110,120); 4.68(75)(022,1 12,121,013); 4.301(96)(102,013,022,113); 4.008(44)
(1 13,122); 2.876(46)(040); 2.762(100)(2 13,231,034,204,015); and 2.507(30)(212,025,2 23). Apexite 
is a new struvite-type phase with a unique structure (R1 = 4.44% for 1401 Fo > 4sF) consisting of four 
components: (1) a [Na2Mg4(H2O)14]10+ heteropolyhedral cation cluster; (2) a trans edge-sharing chain 
of Na(H2O)6 octahedra; (3) an isolated PO4 group; and (4) an isolated H2O group. The structural com-
ponents are linked to one another only via hydrogen bonds. Its structure is related to that of hazenite.
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intRoduction

The process by which minerals form efflorescent crusts on the 
walls of mine tunnels is generally similar to that by which minerals 
are deposited in saline lakes and playas. In both cases, minerals 
form as the result of the evaporation of ion-rich water, typically 
under oxidizing conditions and at ambient temperatures. The 
minerals formed depends on various factors, but most importantly 
on the ion content and pH of the solution. Not surprisingly, some 
of the same minerals form in these topographically different envi-
ronments, e.g., blödite, epsomite, gaylussite, glauberite, etc. One 
important difference between mineral formation in mine tunnels 
and that in saline lakes is that organisms, specifically bacteria, 
are more likely to play a role in the latter rather than the former. 
The new mineral described herein was found as an efflorescent 
product on a tunnel wall in a uranium mine. Although associated 
with secondary uranium mineralization, it is a hydrated Na-Mg 
phosphate, and might be expected to occur, as well, in evaporative 
saline lake deposits and perhaps as the product of a biologically 
related process, such as is the case for the recently described min-

eral hazenite, KNaMg2(PO4)2·14H2O (Yang et al. 2011).
The new mineral is named apexite, for the locality, the Apex 

mine. The new mineral and name have been approved by the 
Commission on New Minerals, Nomenclature, and Classification 
of the International Mineralogical Association (IMA2015-002). 
The description is based on three cotype specimens. Two cotypes 
are deposited in the collections of the Natural History Museum 
of Los Angeles County, Los Angeles, California, U.S.A., catalog 
numbers 65563 and 65564. One cotype specimen is housed in 
the collections of the Museum Victoria, Melbourne, Victoria, 
Australia, catalog number M53381.

occuRRence And pARAgeneSiS

Apexite was found by one of the authors (M.J.) at the Apex 
mine, about 4.5 km SSW of Austin, Lander Co., Nevada, U.S.A. 
(39°27′30″N 117°05′56″W). Much of the foregoing is taken 
from Jensen and Herrmann (2012). Historically, the Apex mine 
has been the largest producer of uranium in the state of Nevada. 
The deposit was discovered in 1953 and was originally named 
the Rundberg mine. The name was changed to Apex in 1955. 
The mine was most productive during the uranium boom of the 
mid-1950s and was active until 1966. Since then, several different 
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