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Abstract

Olmsteadite. K Fe2* [Fe2* (Nb, Ta)}* O H,0)(PO,)], @ 7.512(1), b 10.000(3). ¢ 6.492(2)A.

Z = 1, space group Ph2,m, occurs as lustrous deep brown to black thick prismatic crystals at

_the Hesnard pegmatite and as thin prismatic crystals at the Big Chief pegmatite, Black Hills,

South Dakota. Hardness = 4; specific gravity 3.36(1) (Hesnard). 3.31(1) (Ta-poor: Big Chief):

streak olive-green, cleavages gcod parallzl to {100} and {001}. Variable Ta content (to

Nbo.7:1Ta.20) is noted for Big Chief material. Crystals show ¢{001}, a{100}. p{111}. p'{111} (Big

- Chief) and additional m{110}, 2{10i} (Hesnard). Biaxial (+): a 1.725(5). B 1.755(5), ¥

1.815(5): 2V ~ 60°: X blue-green, Y yellow, Z brown: absorption X >> Z > Y, X||c. Y||a. Z||b

(Big: Chief): a 1.765(4), 3 1.775(4), v 1.835(4), X dark blue, Y light brown, Z dark brown
(Hesnard)

- O!msteadite contains the same kind of structural unit as found in montgomeryite
and vauxite. It consists of  corner-linked octahedral . chains of composition
[Fe3*(Nb,Ta)* O H,0)(PO,),J*~ which are oriented parallel to [010]. These chains are in a

5+-0 1.98,

cis- configuration across the oxo-bridges. Average interatomic distances are Nb®
Fe?*-0 2.12. P(1)-O 1.53 and P(2)-O 1.55A. The K*

cation occurs in a distorted cube of

oxygen atoms affording an average of K-O 3.02A.

Introduction

In 1973, Mr. W. L. Roberts of Rapid City, South
- Dakota, sent us thick prismatic crystals of a deep
brown to black phosphate culled from the Hesnard
pegmatite near Custer, Custer County, South Da-
~_kota, which he noted qualitatively contained potas-

sium, niobium, iron, and phosphorus. Preliminary X- -

- ray powder and single crystal study suggested a spe-
cies new to scientific intelligence. Several months

. later, Mr. Roberts submitted thin tabular crystals of
"~ an unknown brown phosphate collected by Mr. M.
- Olmstead from the Big Chief pegmatite, near Glen-
- dale, Pennington County, South Dakota, which qual-
itatively revealed the presence of potassium, iron, and
phosphorus. Mutuai identity of the two materials was
not suspected until we compared their X-ray photo-
~ graphs. In this study, we propose the Big Chief crys-

~ tals as the type since the crystal structure analysis was

performed on that material.
Owing to the peculiar chemistry of the new min-

~eral, here named olmsteadite, a complete three-di-
. mensional crystal structure analysis was undertaken,

th¢ results of which establish the ideal formula

- K,re2* [FeZ*(Nb.Ta);* O,(H,0),(PO,),]. To our
knowledge, this is the first known example of a sec-
ondary transition-metal phosphate containing essen-
tial niobium.
Descriptive mineralogy

Physical propérz ies

.Olmsteadite is a product of hydrothermal leaching
and corrosion of primary triphylite-lithiophilite and,
presumably, columbite-tantalite. Columbite-tantalite
occurs in a paragenesis similar to the primary giant
phosphate phases and many occurrences show the
two in close contact. Although columbite-tantalite is
more resistant to corrosion than triphylite-lithiophil-

ite, many examples are known of partly to extensively
altered crystals. It was not possible to locate such

- examples at either of the localities but columbm.-

tantalite and triphylite do occur at both.

Olmsteadite occurs early in the sequence of late
stage products, its crystals being embedded in miner-
als later in the sequence. At the Hesnard pegmatite, it
is embedded in dense aggregates of red-brown bot-
ryoidal-platy rockbridgeite. The crystals are thick
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