AM- <% LT

American Mineralogist, Volume 68, pages 634—641, 1983
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Abstract

Bannermanite, (Na,K)va‘,‘(“V?,f;OU (0.90 > x > 0.54), a natural vanadium oxide bronze
compound, occurs as black subhedral to euhedral crystals in the oxide zone of a fumarole
at Izalco volcano, El Salvador, Central America. The mineral is associated with shcherbin-
aite, stoiberite, and ziesite. Bannermanite is monoclinic, space group C2/m, with a =
15.413(7), b = 3.615(2), c = 10.066(8)A, B = 109.29(8)°, Z = 2, D(obs) = 3.5+0.2 g/cm?, and
D(calc) = 3.55 g/lcm?. The crystal structure of bannermanite has been rzfined to wR = 0.074

from the vanadium oxide bronze structure model. The structure consists of a clinolattice of

VOjs square-based pyramids and VOe octahedra. This array of V-O polyhedra forms
rectangular tunnels in which Na and K ions occur. The vanadium ions are in two charge
states, V** and V5+*, with the number of vanadium ions in the reduced state equal to the
number of alkali ions in the tunnel sites; thus, charge balance is maintained.

Bannermanite transmits light on thin edges, with a mean index of refraction of 2.2, on the
basis of the rule of Gladstone and Dale. The mineral has two cleavages, (h0l) and (0k/), and
a dark gray-black streak. It is named in honor of the late Dr. Harold M. Bannerman.

Introduction

Naturally occurring (Na,K)Vi*VgxOs has been dis-
covered in the fumaroles in the summit crater of Izalco
volcano, El Salvador, Central America (13°49'N;
89°38'W). Identification of this mineral as the potassium-
bearing analog of NaVeOis is based on electron probe
microanalysis and X-ray diffraction analysis The new
mineral is named bannermanite in honor of the late Dr.
Harold M. Bannerman. Dr. Bannerman had a long and
distinguished career in the field of geology and served in
such posts as Chief of the Non-metalliferous Geology
Section of the U.S. Geological Survey, Chief of the
Division of Economic Geology of the U.S.G.S., and
Pro_essor of Geology, Dartmouth College. The type spec-
imen of bannermanite is currently on deposit at the
Department of Earth Sciences, Dartmouth College. Co-
type specimens are on deposit at the Smithsonian Institu-
_tion and the Geological Museum of Harvard University.
The total amount of the mineral is a few milligrams. The
mineral and mineral name have been approved by the
Commission on New Minerals and Mineral Names of the
International Mineralogical Association.

! present address: Department of Geology, Miami University,
Oxford, Ohio 45056.
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Locality and occurrence

Izalco volcano is a basaltic composite cone that has
been intermittently active since its birth in 1770. The
volcano rises to an altitude of 1965 m, with 650 m relief,
and has an approximate volume of 2 km?. The geology of
the volcano is described by Meyer-Abich (1958), Rose’
and Stoiber (1969), and Stoiber et al. (1975).

Since 1963 the fumarolic gases and sublimate minerals
of the summit crater have been extensively studied
(Stoiber and Durr 1963; Stoiber and Rose, 1970, 1974;
Stoiber et al., 1975; Birnie and Hughes, 1979; Hughes and
Birnie, 1980b). Vanadium was found to be a distinctive
element in the minerals of the sublimate suite, which
includes such vanadium minerals as shcherbinaite Vet
0,5), stoiberite (Cu2*V3*0,0), and ziesite (B-Cu3* V3" 0.

Bannermanite is found in the MR and L fumaroles
(Stoiber et al., 1975) at Izalco volcano as a black incrusta-
tion coating basaltic breccia fragments. The mineral oc-
curs as subhedral to euhedral crystals up to approximate-
ly 250 pm in greatest dimension. It is intimately
associated with shcherbinaite.

Introduction to oxide bronzes

The oxide bronzes are compounds of the class M,TO,
where M is an electropositive metal ion such as Na or K,
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