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AbstRAct

Thorneite, Pb6(Te2
6+O10)(CO3)Cl2(H2O), is a new tellurate from Otto Mountain near Baker, Califor-

nia, named in honor of Brent Thorne. The new mineral occurs on fracture surfaces and in small vugs 
in brecciated quartz veins. Thorneite is directly associated with acanthite, cerussite, gold, hessite, 
iodargyrite, khinite, wulfenite, and three other new tellurates: housleyite, markcooperite, and ottoite. 
Various other secondary minerals occur in the veins, including three other new secondary tellurium 
minerals: paratimroseite, telluroperite, and timroseite. Thorneite is monoclinic, space group C2/c, a 
= 21.305(1), b = 11.059(1), c = 7.564(1) Å, β = 101.112(4)°, V = 1748.8(4) Å3, and Z = 4. Crystals 
are prismatic to bladed with elongation and striations parallel to c and typically occur in parallel and 
random aggregates. It is yellow and transparent, with pale yellow streak and adamantine luster. Mohs 
hardness is estimated at 2. The mineral is brittle, with an irregular to splintery fracture and good {100} 
cleavage. The calculated density is 6.828 g/cm3. Thorneite is biaxial (+), with large 2V, but indices 
of refraction are too high to be measured. The optic orientation is Y = b, Z ^ a = 29° in obtuse β. No 
pleochroism was observed. Electron microprobe analysis provided PbO 73.90, ZnO 0.03, TeO3 20.35, 
Cl 2.29, H2O 1.28 (structure), CO2 2.29 (structure), O≡Cl –0.52, total 99.62 wt%; the empirical for-
mula (based on O+Cl = 16) is (Pb5.94Zn0.01)(Te6+

2.08O10)(C1.00O3)[Cl1.16O0.34(OH)0.50](H2O). The strongest 
powder X-ray diffraction lines are [dobs in Å (hkl) I]: 10.43 (200) 35, 3.733 (511, 202, 002) 27, 3.595 
(421) 33, 3.351 (112) 66, 3.224 (511, 131) 100, 3.093 (222, 331) 30, 2.900 (621) 44, 2.133 (821, 622, 
223, 731, 242) 38. The crystal structure (R1 = 0.028) contains edge-sharing octahedral tellurate dim-
ers, [Te2

6+O10]8– that bond to Pb atoms, which in turn are linked via bonds to Cl atoms, CO3 triangles, 
and H2O molecules.
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IntRoductIon

Thorneite, Pb6(Te2
6+O10)(CO3)Cl2(H2O), is one of seven new 

secondary lead-tellurium minerals discovered recently at Otto 
Mountain near Baker, California. Detailed information on the 
mining history, geology, mineralogy, and mineral paragenesis 
of the deposit, as well as the discovery of the new minerals, is 
provided in Kampf et al. (2010a).

Thorneite is named in honor of Brent Thorne (b. 1951) of 
Bountiful, Utah, the discoverer of the mineral. Brent Thorne is 
an avid field collector and regular contributor to Mindat.org with 
over 1100 photographs posted on the Mindat website. He has 
collected and provided specimens for the description of the new 
mineral plumbophyllite (Kampf et al. 2009) and for continuing 
studies of other new and existing minerals from Otto Mountain 
and the nearby Blue Bell claims. Thorne has agreed to the naming 
of the mineral in his honor. The new mineral and name have been 
approved by the Commission on New Minerals, Nomenclature 
and Classification of the International Mineralogical Associa-
tion (IMA 2009-023). Four cotype specimens are deposited in 

the Natural History Museum of Los Angeles County, catalog 
numbers 62257, 62258, 62259, and 62260.

occuRRence

Thorneite was found in the Bird Nest drift on the southwest 
flank of Otto Mountain, approximately 2 km northwest of Baker, 
San Bernardino County, California. The Bird Nest drift (35° 
16.606′N, 116° 05.956′W) is located 0.7 km northwest of the 
Aga mine (35° 16.399′N, 116° 05.665′W).

Thorneite is rare and occurs mostly on fracture surfaces and in 
small vugs in quartz veins. Species observed in direct association 
with the new mineral include acanthite, cerussite, gold, hessite, 
iodargyrite, khinite, wulfenite, and three other new tellurates: 
housleyite [Pb6Cu2+Te4

6+O18(OH)2] (IMA2009-024; Kampf et al. 
2010b), markcooperite [Pb2(UO2)Te6+O6] (IMA2009-045; Kampf 
et al. 2010c), and ottoite [Pb2Te6+O5] (IMA2009-063; Kampf 
et al. 2010a). Other species identified in the Otto Mountain 
assemblages include: anglesite, atacamite, boleite, brochan-
tite, burckhardtite, calcite, caledonite, celestine, chalcopyrite, 
bromine-rich chlorargyrite, chrysocolla, devilline, diaboleite, 
fluorite, fornacite, galena, goethite, jarosite, kuranakhite, linarite, 
malachite, mimetite, mottramite, munakataite, murdochite, * E-mail: akampf@nhm.org


