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Scottyite, the natural analog of synthetic BaCu2Si2O7, a new mineral from the Wessels 
mine, Kalahari Manganese Fields, South Africa
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abstRact

A new mineral species, scottyite, ideally BaCu2Si2O7, has been found in the Wessels mine, Kalahari 
Manganese Fields, Northern Cape Province, South Africa. The mineral appears to have formed as 
a result of a hydrothermal event and is associated with wesselsite, pectolite, richterite, sugilite, and 
lavinskyite. Scottyite forms blocky grains with striations parallel to the c axis. Crystals are found up 
to 0.4 × 0.3 × 0.3 mm. No twinning is observed. The mineral is dark-blue in transmitted and under 
incident lights, transparent with pale blue streak and vitreous luster. It is brittle and has a Mohs hardness 
of 4∼5; cleavage is perfect on {100} and {010} and no parting was observed. The calculated density 
is 4.654 g/cm3. Optically, scottyite is biaxial (–), with α = 1.750(1), β = 1.761(1), and γ = 1.765(1), 
2Vmeas = 66(2)°. It is insoluble in water, acetone, or hydrochloric acid. An electron microprobe analysis 
produced an average composition (wt%) (8 points) of CuO 36.98(31), BaO 35.12(16), SiO2 27.01(61), 
SrO 0.28(5), and Na2O 0.06(2), and total = 99.45(65), yielding an empirical formula (based on 7 O 
apfu) Ba1.00Sr0.01Na0.01Cu2.04Si1.97O7.

Scottyite is the natural analog of synthetic BaCu2(Si,Ge)2O7, which exhibits novel one-dimensional 
quantum spin-1/2 antiferromagnetic properties with tunable super-exchange interactions. It is ortho-
rhombic, with space group Pnma and unit-cell parameters a = 6.8556(2), b = 13.1725(2), c = 6.8901(1) 
Å, and V = 622.21(6) Å3. The structure of scottyite is characterized by flattened CuO4 tetrahedra sharing 
corners with one another to form chains parallel to the c axis. These chains are interlinked by Si2O7 
tetrahedral dimers and Ba2+. The Ba2+ cations are bonded to seven O atoms in an irregular coordination. 
The average Si-O, Cu-O, and Ba-O bond lengths are 1.630, 1.941, and 2.825 Å, respectively. Scottyite 
is topologically related to a group of compounds with the general formula BaM2+

2 Si2O7, where M = 
Be (barylite and clinobarylite), Fe (andrémeyerite), Mg, Mn, Co, and Zn.
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intRoDuction

A new mineral species, scottyite, ideally BaCu2Si2O7, has 
been found in the Wessels mine, Kalahari Manganese Fields, 
Northern Cape Province, Republic of South Africa. It is named 
after Michael M. Scott “Scotty”, the co-founder and first CEO 
of Apple Computer Corporation (February 1977 to March 
1981), and the founding sponsor of the RRUFF project—an 
internet-based, internally consistent, and integrated database 
of Raman spectra, X ray diffraction, and chemistry data for 
minerals. The vivid color of the mineral reflects his spectro-
scopic interests, and the synthetic analog’s high-tech applica-
tions mirror his role in introducing the desktop computer to 
the world. The new mineral and its name have been approved 
by the Commission on New Minerals, Nomenclature and 
Classification (CNMNC) of the International Mineralogical 
Association (IMA 2012-027). Part of the co-type sample has 
been deposited at the University of Arizona Mineral Museum 
(Catalog no. 19334) and the RRUFF Project (deposition no. 
R120077) (http://www.webcitation.org/6C98YyC9g). The 

holotype sample is in the collection of W.W. Pinch.
Silicates with only Ba and Cu as essential structural con-

stituents are relatively rare in nature and only two such miner-
als have been documented thus far, including effenbergerite 
BaCuSi4O10 (Giester and Rieck 1994) and scottyite, both 
originating from the same locality. Nevertheless, Ba-silicate 
compounds characterized by the general chemical formula 
BaM2+

2 Si2O7 (M2+ = Be, Mg, Mn, Fe, Co, Zn, and Cu) have been 
a subject of extensive investigations for their scientific and 
industrial interests. For example, the materials with M = Be, 
Mg, and Zn are suitable hosts for luminescent activating ions. 
In particular, Pb2+-doped BaBe2Si2O7 is used commercially as a 
UV emitting material in moth-killing lamps and (Eu2+ + Mn2+)-
doped BaMg2Si2O7 is a deep-red luminescent emitter through 
effective energy transfers from Eu2+ to Mn2+ (Barry 1970; Yao 
et al. 1998). Moreover, compounds with M = Cu, Co, and Mn 
are ideal prototypical quasi-one-dimensional quantum spin 
(=1/2, 3/2, and 5/2, respectively) Heisenberg antiferromagnets 
with adjustable superexchange interactions, which is vital for 
our understanding of high-Tc superconductivity (e.g., Janczak 
et al. 1990; Adams and Layland 1996; Lu et al. 2000; Yamada * E-mail: hyang@u.arizona.edu 


