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INTRODUCTION

The new mineral, dukeite, was first encountered by one of
us (M.N.F.) during a systematic megascopic examination of
the mineral collection housed at Duke University, Durham,
North Carolina. Minute sheaves of yellow acicular crystals were
noted in one area of the surface of a specimen labelled as
pucherite from Brazil. This latter mineral is well known, and
Brazilian pucherite specimens may be found in many of the
world’s major collections. However, the color and habit of the
associated yellow mineral was unusual enough to warrant fur-
ther study. Subsequent routine X-ray powder-diffraction char-

acterization, coupled with a scanning electron energy-disper-
sion study, confirmed that this species is indeed new.

The new mineral is named for Duke University. This name
was chosen for two reasons: firstly, the holotype (and only
known) specimen was discovered in the mineral collection
housed at the university; and secondly, the name recognizes
the contribution of the Duke family to the advancement of sci-
entific knowledge. More specifically on the second point, we
acknowledge the Mary Duke Biddle Foundation for its support
of mineralogical research that directly led to the initial discov-
ery of the mineral. The mineral and mineral name have been
approved by the Commission on New Minerals and Mineral
Names (IMA). The holotype specimen has been deposited in
the mineral collections at the Smithsonian Institution, Wash-
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ABSTRACT

Dukeite, Bi3+
24Cr8

6+O57(OH)6(H2O)3, space group P31c, a = 15.067(3), c = 15.293(4) Å, V = 3007(1)
Å3, Z = 2, is a new mineral found on a museum specimen labeled as originating from the São José
Mine, Brejaúba, Minas Gerais, Brazil. The strongest seven lines of the X-ray powder-diffraction
pattern [d in Å (I) (hkl)] are: 7.650 (50) (002), 3.812 (40) (004), 3.382 (100) (222), 2.681 (70) (224),
2.175 (40) (600), 2.106 (40) (226), 1.701 (50) (228). It occurs as groupings of tightly bound 1
× 0.3 mm2 sized sheaves that are associated with pucherite, schumacherite, bismutite, and
hechtsbergite. Individual acicular crystals do not exceed 100 µm in length by 1–2 µm in width.
Crystals are yellow inclining to a dirty yellow-brown, possess a bright yellow streak, are transpar-
ent, brittle, resinous, and do not fluoresce under ultraviolet light. The estimated Mohs hardness is
between 3 and 4, the calculated density (for the empirical formula) is 7.171 g/cm3, and the mineral is
slowly soluble in concentrated HCl. Electron-microprobe analyses yielded Bi2O3 85.06, CrO3 11.65,
V2O5 0.59, H2O (calc.) [1.67], total [98.97] wt%. The empirical formula, derived from the crystal-
structure analysis and electron-microprobe analyses, is Bi3+

23.95(Cr6+
7.64V5+

0.43)Σ8.07O56.84(OH)6.16⋅3.01 H2O,
based on O = 66. In reflected plane-polarized light in air it is gray to purplish gray with strong
yellow internal reflections. Bireflectance is very weak. Measured reflectance values, in air and in
oil, are tabulated: indices of refraction calculated from these at 590 nm are 2.33 and 2.37. The name
honors Duke University, Durham, North Carolina, in whose collection the mineral was found and
also recognizes the contribution of the Duke family to the advancement of scientific knowledge.

The crystal structure of dukeite was solved by direct methods and refined on the basis of F2 using
all unique reflections measured with MoKα X-radiation on a CCD-equipped diffractometer. The
final R1 index was 8.7%, calculated using 1033 observed reflections. It contains irregular layers of
Biφn polyhedra (φ: O, OH–, H2O) parallel to (001), separated and connected by CrO4 tetrahedra to
form a framework structure. One CrO4 tetrahedron shares all of its vertices with Biφn polyhedra,
whereas the other three CrO4 tetrahedra share only three vertices each with the Biφn polyhedra on
either side.
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