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TOURMALINE—(Na,Ca,[)(Fe**,Mg,AlMn,Lil; (Al Fe** )5(BO;)3(Sis0,4) (OH);(OH,F,0)

Crystallography. Hexagonal; 3z Usually in prismatic
crystals with a prominent trigonal prism and subordinate
hexagonal prisin, |1120], vertically striated. The many differ-
ent (hkil) prism faces may round into each other giving the
crystals a cross section like a spherical riangle. When doubly
terminated, crystals usually show different forms at the oppo-
site ends of the vertical axis duc to the polar nature of the
structure (Fig. 19.34). May be massive, compact; also coarse
to fine columnar, either radiating or parallel.

R3u o = 15.95,c = 7.24 &; Z = 3. ds: 4.24(7), 4.00(7),
3.51(7), 2.98(9), 2.58(10).

Physical Properties. H 7-75. G 3.0-3.25. Luster vitre-
ous to resinous. Color varied, colorless, pink, green, blue,
brown, black, depending on the composition and cannot neces-
sarily be correlated with individual species. Fracture conchoidal.

Fe-bearing tourmaline (schord) is most commnon and is usu-
ally black; dravite contains Mg and is usually brown. The rarer
Li-bearing varietes (elbaite, containing Na and liddicoatite, con-
taining Ca) are light colored in fine shades of green, yellow-
red-pink, and blue; see Plate V; no. 6. Rarely white or colorless
rosenamite. A single crystal may show several different colors
arranged either in concentric envelopes about the ¢ axis or in
layers transverse to the length. Strongly pyroclectricand piezo-
electric. Optics: (—); w = 1.635-1.675, € = 1.610-1.650. Some
varieties are strongly pleochroic, O > E.

Composition and Structure. A complex silicate of B
and Al (see Fig. 18.14) with the following substitutions: Ca
for Na along the centers of the ring channels; Mg and Al for
Li in 6-coordination between SijO,y rings and BO; groups;
Fe’* and Mn?* for Al in polyhedra that link the SizO 4 rings.

FIG. Tourmaline crystals.
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Diagnostic Features. Usually recognized hy the char-
acteristic rounded triangular cross section of the crystals and
conchoidal fracture. Distinguished from hornblende by ab-
sence of cleavage and the presence of striated prisms.

Occurrence. The most common and characreristic oc-
currence of tourmnaline is in granite pegmarites (see Box 19.5)
and in the rocks immediately surrounding them. It is found
also as an accessory mineral in most igneous and metamorphic
rocks. [tis stable from low temperatures and pressures to very
high temperatures and pressures. Most pegmatitic tourmaline
is schorl or elbaite and is associated with the common pegmadte
minerals, microcline, albite, quartz, and muscovite. Peg-
matites are also the home of the light-colored lithium-bearing
tourmalines frequently associated with lepidolite, beryl, ap-
atite, fluorite, and rarer minerals. Mg-rich tourmaline is
found in marbles and schists. Occurs as a detrical mineral in
sediments due to its mechanical and chemical stability.

Famous localities for the occurrence of the gem tourma-
lines are the Island of Elba, Italy; the state of Minas Gerais,
Brazil; Ural Mountains near Sverdlovsk, Russia; and Mada-
gascar. In the United States, found at Paris and Auburn,
Maine; and Mesa Grrande, Pala (Fig. 19.35), Rincon, and Ra-
mona in San Diego County, California. Brown crystals are
found near Gouverneur, New York, and fine black crystals at
Pierrepont, New York.

Use. Tourmaline forms one of the most beautiful of the
gemstones (see Plate X, no. 11, Chaprer 20). The color of the
stones varies, the principal shades being olive-green, pink to
red, and blue. A copper-bearing variety is bright turquoise.
Sometimes a stone is cur to show different colors in different
parts. The green-colored stones are usually known by the
mineral name, tourmaline. The red or pink stones are known
asrubellite, and the rarer dark blue scones are called indicolite.

Because of its strong piezoelectric property, tourmaline
is used in the munufacrure of pressure gauges to measure
transient blast pressures (for piezoelectricity, see page 35).
Its wide P~T stability field and sensitiviry to original chemi-
cal environment allows tourmaline to be used as a prove-
nance indicator mineral in sediments and cheir metamorphic
equivalents.

Name. Taurmaline comes from twranali, 2 name given
to the early gems from Sri Lanka.
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