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Lead-tellurium oxysalts from Otto Mountain near Baker, California: IX. Agaite, 
Pb3Cu2+Te6+O5(OH)2(CO3), a new mineral with CuO5-TeO6 polyhedral sheets
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AbStRAct

Agaite, Pb3Cu2+Te6+O5(OH)2(CO3), is a new tellurate from the Aga mine on Otto Mountain near 
Baker, California, U.S.A. The new mineral is known from only one specimen. It occurs on quartz 
in association with cerussite, Br-rich chlorargyrite, chrysocolla, goethite, khinite, markcooperite, 
muscovite, phosphohedyphane, timroseite, and wulfenite. It is interpreted as having formed from the 
partial oxidation of primary sulfides and tellurides during or following brecciation of quartz veins. 
Agaite is orthorhombic, space group Pca21, with unit-cell dimensions a = 10.6522(7), b = 9.1630(5), 
c = 9.6011(7) Å, V = 937.12(11) Å3, and Z = 4. Agaite crystals form as blades flattened on {010} and 
probably elongated on [001], and are up to about 20 µm thick and 200 µm in length. The color is blue, 
the streak is pale blue, and the luster is adamantine. The Mohs hardness is estimated at between 2 and 
3. Agaite is brittle with an irregular fracture and one perfect cleavage on {010}. The calculated density 
based on the empirical formula is 6.987 g/cm3. Agaite is biaxial (–), with calculated indices of refrac-
tion of α = 2.015, β = 2.065, and γ = 2.070°. The measured 2V is 34(5)° and the optical orientation is X = 
b, Y = c, and Z = a. It is pleochroic: X = pale blue, Y and Z = blue; X < Y = Z. Electron microprobe analyses 
(average of 4) provided: PbO 65.91, CuO 7.75, TeO3 17.41, CO2 4.33 (structure), H2O 1.78 (structure), 
total 97.18 wt%. The empirical formula (based on 10 O apfu) is: Pb3.00Cu2+

0.99Te6+
1.01O5(OH)2(CO3). The 

eight strongest powder X-ray diffraction lines are [dobs in Å (hkl) I]: 4.26 (012) 28, 4.165 (211) 14, 
3.303 (022, 310, 221) 100, 2.7472 (131, 203, 312) 68, 2.571 (032, 401, 231) 14, 2.0814 (332, 422) 21, 
2.0306 (511) 17, and 1.7468 (multiple) 40. The crystal structure of agaite (R1 = 0.033 for 1913 reflec-
tions with Fo > 4σF) contains edge-sharing chains of Cu2+O5 square pyramids and Te6+O6 octahedra 
parallel to a that are joined by corner-sharing in the c direction, forming a polyhedral sheet parallel to 
{010}. The polyhedral sheet is very similar to those in the structures of timroseite and paratimroseite. 
The thick interlayer region contains 8- and 9-coordinated Pb2+, as well as CO3 and OH groups. The 
Pb coordinations have lopsided distributions of bond lengths attributable to the localization of the 
Pb2+ 6s2 lone-pair electrons.
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intRoduction

The remarkable secondary mineral assemblage at Otto Moun-
tain, near Baker, California, U.S.A. (Housley et al. 2011), has 
now yielded a total of 10 new Pb-Te oxysalts: ottoite, housleyite, 
thorneite, markcooperite, timroseite, paratimroseite, telluro-
perite, chromschieffelinite, fuettererite, and agaite (see Table 1). 
The last of these, agaite, is described herein. Agaite is named 
for the type locality, the Aga mine, and for A.G. Andrews, from 
whose initials the name of the mine is derived. Andrews is one 
of two persons who are responsible for the development of the 
mining claims on Otto Mountain. In 1940, Otto Fuetterer filed six 
claims on the hill, named Good Hope 1–6. The following year, 
A.G. Andrews, a friend of Fuetterer, filed 18 adjacent claims 
named Aga 1–18; in 1942 Andrews added two more, Aga 19 

and 20. The two men held these claims together until sometime 
after 1950 when Fuetterer became sole owner of all 26 claims.

The new mineral and name has been approved by the Com-
mission on New Minerals, Nomenclature and Classification of 
the International Mineralogical Association (IMA 2011-115). 
One holotype specimen is deposited in the Natural History Mu-
seum of Los Angeles County, catalog number 63590.

occuRRence

The only known specimen of agaite was found by one of the 
authors (J.M.) at the Aga mine (35.27215°N, 116.09487°W, el-
evation 1055 feet) on Otto Mountain, 1 mile northwest of Baker, 
San Bernardino County, California, U.S.A. On this specimen 
there is only one small cluster of agaite crystals on quartz in 
association with cerussite, Br-rich chlorargyrite, chrysocolla, 
goethite, khinite, markcooperite, muscovite, phosphohedyphane, 
timroseite, and wulfenite. Other species identified in the mineral * E-mail: akampf@nhm.org


