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ABSTRACT

Faheyite, a new mineral from the Sapucaia pegmatite mine, Minas Gerais, Brazil, has
the composition (Mn,Mg,Na)Be;Fes(POs),- 6H-0. It occurs in vugs as white, bluish-
white, or brownish-white tufted fibers that coat other minerals, such as muscovite, quartz,
variscite, and frondelite.

The powder pattern of faheyite has been completely indexed on the basis of a primitive
hexagonal cell with dimensions: ¢p=9.43 A and ¢;=16.00 A, The powder film was com-
pared with a rotation picture of a fiber taken in the powder camera, as an aid to indexing
the powder film. X-ray powder photographs show strong lines at 5.72, 7.28, 3.243, 3.087,
3.031, and 3.958 A. The measured specific gravity is 2.660, and the specific gravity calcu-
lated from x-ray data is 2.670. Indices of refraction are w=1.631 and e=1.652.

Chemical analysis gave the following percentages: insoluble 9.4, P,O;s 38.11, FexO;
21.42, Al,0; 0.10, Mn20; none, FeO none, BeO 7.26, MnO 5.99, MgO 1.14, Na,0 0.84, K.0
trace, F trace, H:O 14.90; total 99.20.

The mineral is named in honor of Joseph J. Fahey, geochemist of the U. S, Geological
Survey.

INTRODUCTION

In the period 1943 to 1945, William T. Pecora, of the U. S. Geological
Survey, and A. L. de M. Barbosa, of the Departamento Nacional da
Produccio Mineral, Brazil, made several examinations of the Sapucaia
pegmatite mine, near Conselheiro Pena, Minas Gerais, Brazil, and col-
lected a representative suite of minerals for later study. These minerals
have been under investigation in the laboratory of the U. S. Geological
Survey since 1947. The present paper describes a new phosphate mineral,
the second new mineral from this locality (Lindberg, 1949). A complete
description of the pegmatite and its minerals will appear in a forth-
coming paper.

Faheyite is a hydrous beryllium-manganese-iron phosphate with the
formula (Mn,Mg,Na)Be,Fex(PO,)s 6H:0. It is named in honor of
Joseph J. Fahey, of the Geochemistry and Petrology Branch, U. S.
Geological Survey, in recognition of his contributions to the chemistry
of minerals and of the guidance he has given to younger chemists engaged
in the analytical chemistry of minerals.

OCCURRENCE AND PHYSICAL PROPERTIES

Faheyite occurs in vugs as white, bluish-white, or brownish-white
fibers coating other minerals. Botryoidal masses of fibers completely

* Publication authorized by the Director, U. S. Geological Survey.
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enclose euhedral quartz crystals or are attached to surfaces of muscovite
sheets. Flat rosettes of fibers lie between sheets of muscovite, and tufts
of fibers occur on crystals of variscite, on botryoidal frondelite, and be-
tween layers of frondelite.

Individual fibers of faheyite average about 0.08 mm. in length and
0.01 mm. in thickness. The fibers usually grow normal to the surfaces of
other minerals and may be singly terminated by pyramid faces.

Faheyite is uniaxial (4); w=1.631 and ¢=1.652; e—w=10.021; elonga-
tion is parallel to the c-axis; cleavage, perfect and parallel to c-axis.

The specific gravity was measured on the sample used for analysis by
means of an Adams Johnston pycnometer of fused silica; it was found
to be 2.660 at 4° C. This sample contains 9.449, insoluble matter, which
consists chiefly of quartz, with a minor amount of muscovite. The
specific gravity was not corrected for the insoluble matter, since the
specific gravity of faheyite is essentially the same as that of quartz. The
specific gravity calculated from a-ray data is 2.670.

CrHEMICAL COMPOSITION

Faheyite is essentially a hydrous beryllium-manganese-iron phos-
phate, with the formula (Mn,Mg,Na)Be;Fe,”’(POy)s- 6H,0. Its chemi-
cal analysis, ratios, calculated equivalents, and atoms per unit cell are
listed in Table 1. The number of atoms of each type are calculated by
multiplying the equivalents by 0.01 to convert from a percentage to a
fractional scale, and by 1975, the unit-cell weight expressed on a chemical
scale against O=16. The role that sodium plays in the mineral is un-
certain; but sodium probably substitutes for divalent manganese, which
has a similar ionic radius. If such a substitution occurs, the number of
atoms in the unit cell in the manganese position (Mn, Mg, Na) becomes
a whole number.

At the Sapucaia pegmatite mine, beryllium occurs in small quantities
in phosphate minerals associated with faheyite. Spectrographic work
shows 0.0X 9, Be in frondelite and 0.0X9, to 0.X9%, Be in variscite.

Faheyite is slowly dissolved by hot dilute HCl, HNO;, and H,SO,.

X-Ray Dara

This beryllium-manganese-iron phosphate occurs as minute fibers;
these failed to give any reflection in single crystal studies, and the Laue
symmetry is not known. Carefully selected parallel bundles of fibers
gave good rotation photographs around Rhe c-axis, although the spots
representing various families of planes were spread through a small arc.
Every Weissenberg photograph taken showed a completely random
orientation perpendicular to the fiber axis.
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TaBLeE 1. CHEMICAL ANALYSIS AND FOrRMULA OF FAHEYITE

Recalcu- Atoms:
lated Metals and
Analysis after Ratios EOx.ygeln E M.e'tall 2 Water per
D quivalent quivalen Unit
Insoluble Cell
Insol.* 9.4
Py0;5 38.11 42.08 0.2964 1.4821 0.5928 11.71
Fe O 21.42 23.65 0.1481 0.4443 0.2962 5.85
AlOs 0.10 0.11 0.0011 0.0032 0.0021 0.04
Mn30s None None
FeO None None
BeO 7.26 8.02 0.3205 0.3205 0.3205 6.33
MnO 5.99 6.61 0.0932 0.0932 0.0932 1.84
MgO 1.14 1.26 0.0313 0.0313 0.0313 0.62
NazO 0.84 0.93 0.0150 0.0150 0.0300 0.59
K0 Trace Trace
F Trace Trace
H.0 14.90 16.45 0.9131 18.03
99.20 99.11

M. L. Lindberg, analyst. Analysis on 1.2 grams.

Alkali determination by flame photometer by E. Nygaard. A spectrogram by K. J.
Murata gives in addition 0.X9, Ca, 0.0X%, Ti, Zn, and Pb, and 0.00X%, Co, Sr, and Ba.
Elements looked for but not found: Cu, Ag, Bi, As, Sb, Sn, Cd, T, Ce, In, Ga, Mo, W,
Bi, V, Cr, Zr, Cb, La, Y, Sc, and B.

* Insoluble consists of quartz and muscovite.

The rotation photographs were used in conjunction with the powder
photographs as an aid to indexing the latter. In a hexagonal mineral

1L 4 (P—hk+w)

P @ 3 @ ’
in faheyite 1/d%z; was obtained by measuring the powder photograph,
and /¢ for each hkl plane was obtained in the following manner: Rota-
tion photographs around the fiber c-axis were taken both in the powder
and in the rotation cameras. The rotation photographs from the powder
camera were aligned with the powder pictures from the same camera,
and the /l-index corresponding to a given line on the powder photo-
graph was found. Photographs taken with iron radiation gave in-
dices of /=0, 1, and 2 (Fig. 1); photographs taken with copper radiation
gave indices of /=0, 1, 2, and 3. The higher values of / were obtained by
the use of the Bernal chart in conjunction with the regular rotation
photograph. For points outside the sphere of reflection, that rotate
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about the c-axis, the l-index was found by calculation after the value for
@o had been established.
To find g, the equation

o 2 3 @
was solved for 21 reflections indexed as 101, 102, 103, 104, 105, 107, 201,
203, etc., and an average value of 0.014984 for 4/3a* was obtained. This

value was used to find the calculated values of du according to the
equation:

= 0.014984 (k2 + kk + %?) + l—2°
dzhkl %

This solves to dipo=8.17 A and a;=9.43 A. The value for ¢ obtained
from the layer line separation on the rotation pattern was in good agree-
ment with the ¢, derived from the 002 and 004 spacings on the powder
photograph, and there were no consistent variations between measured

and calculated

1233 As,

All spots were indexed, and no systematic absences were observed; the
pattern indicates a primitive unit cell. Calculated and measured values
for d are given in Table 2,

for higher values of 2/c2 The cell volume is
Akl

CONCLUSIONS

Faheyite is a hydrous phosphate that formed late in the mineral se-
quence of the Sapucaia granitic pegmatite. Other phosphate minerals in
this pegmatite are triphylite, heterosite, vivianite, frondelite, roscherite,
childrenite, hureaulite, apatite, and variscite. Faheyite has no apparent
structural relationship to these or to other phosphate minerals recorded
in the available literature.
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