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Crystallography. Monodlinic; 2/m with § = 90.0-
90.45° (pseudo-orthorhombic). Prismatic erystals with com-
mon forms {110}, {010}, {001}, and {101} (Fig. 12}, Cruciform
twins common, of two types: (1) with twin plane {031} in
which the two individuals cross at nearly 90° (Fig. 1b); @)
with twin plane {231} in which they cross at nearly 60° (Fig. lc}.
In some cases, both types are combined in one twin group.
Usually in crystals; rarely massive.

Clmsa = 7.83,b = 16.62, ¢ = 5.65 &; B = 90.0-90.45%;
Z = 2.ds: 3.01(8), 2.38(10), 1.974(9), 1.516(S), 1.396(10).

Physical Properties. H 7-75. G 3.65-3.75. Luster
resinous to vitreous when fresh; dull when altered or impure.
Color red-brown to brown. Translucent. Opries: (+), a =
1.739-1.747, B=1.745-1.733, y=1752-1.76}; 2V = 52°-88"
X = b(colorless), ¥ = a (pale yellow), Z = ¢ (deep yellow); 7 > 2.

Composition and Structure, FeQ 16.9, Al,O, 53.9,
$i0, 28.2, H,0 1.6% for the pure Fe,~1; end member. Nat-
ural staurolites show a restricted compositional range; how-
ever, Zn, Li, Co, Mg, Al and vacancies replace Fe'* uproa
few percent, and minor Cr and Ni can be present, Hydrogen
content varies from ~ 2.6~%.2 apfu (atoms per formula unit),
primarily as a function of P and 75 high P staurolite contains
more H, high T contains less H. Mg-rich staurolite is known
from ultra-high P metamorphic rocks. Mg, Co, Zn end mem-
bers have been synthesized. Common substitutions include:
2H* = R¥ RY =2 Fet*, 3Li + AP 23R*", where Risadi-
valent cation. The structure has been described to consist of
fayers of kyanite with 8 A1,5i0; composition (AlQ, octahedra
in chains parallel to the r axis) alternating with layers of
Fe-Al-O-OH along [010], although the oxide layer is more
complicated. Chains of edge-sharing Al octehedra (rutile-
like) extend along [001], Fe in tetrahedral coordination shares
vertices with adjacent octzhedra and assumes a zig-zag
pattern on either side of the chain. Hydrogen is bonded
to one O of the Al octehedron; when  is present, Al is
typically absent in that octahedron.  This Jeads to order in
the structure. Si occupies isolated tetrahedra. Variation in

R

B correlates with oceupancy of Al octahedra and order/disorder;
monoclinic at room T, probably erthorhembic (Cemnm) at high 7.

Diagnostic Features. Recognized by its characteristic
crystals and twins. Distinguished from andalusite by its ob-
tuse prism and color.

Occurrence. Stawrolite is formed during medium-
grade metamorphism of aluminum-rich rocks and is found in
schists typically associated with pyralspite garnet, muscovite,
and biotite. It may grow on kyanitc in parallel oriemtation.
Staurolite forms from chioritoid at lower-grades of meta-
morphism and breaks down to sillimanite and garnet at higher
grades. Because of its limited P-Tstability, it is commonly used
as an index mineral for medium-grade aluminous metamorphic
rocks.

Notable localities are Monte Campione, Switzerland,
and in large twin crystals in Brittany, France; in Scotland and
near Taos, New Mexico, Further United States localities are
in northwest Maine, New Hampshire, North Carolina,
Georgia, Tennessee, Virginia, New Mexico, and Montana,

Use. The right angle twins are sold as amulers under
the name “fairy stone,” but maost of the erosses offered for
sale are imitations carved from a fine-grained rock and dyed,
or are molded plastic.

Name. Derived from the Greek word stanres meaning
cross, in allusion to its cruciform owins,
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FIG. 1t Staurolite.
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Table 1
Normative CIPW norm
mirerals [Unit: (1) ]
Quariz 28.33
Anorthite (An) 13.70
Hypersthene 3.81
Albite (Ab) 42.48
Orthoclase  (Or) 9.16
Apatite 0.14
Hmenite 0.55
Corundum 0.98
Magnetite 0.86
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