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aBstraCt

Fluor-elbaite, Na(Li1.5Al1.5)Al6(Si6O18)(BO3)3(OH)3F, is a new mineral of the tourmaline supergroup. 
It is found in miarolitic cavities in association with quartz, pink muscovite, lepidolite, spodumene, 
spessartine, and pink beryl in the Cruzeiro and Urubu mines (Minas Gerais, Brazil), and apparently 
formed from late-stage hydrothermal solutions related to the granitic pegmatite. Crystals are blue-
green with a vitreous luster, sub-conchoidal fracture and white streak. Fluor-elbaite has a Mohs hard-
ness of approximately 7.5, and has a calculated density of about 3.1 g/cm3. In plane-polarized light, 
fluor-elbaite is pleochroic (O = green/bluish green, E = pale green), uniaxial negative. Fluor-elbaite is 
rhombohedral, space group R3m, a = 15.8933(2), c = 7.1222(1) Å, V = 1558.02(4) Å3, Z = 3 (for the 
Cruzeiro material). The strongest eight X-ray-diffraction lines in the powder pattern [d in Å(I)(hkl)] 
are: 2.568(100)(051), 2.939(92)(122), 3.447(67)(012), 3.974(58)(220), 2.031(57)(152), 4.200(49)(211), 
1.444(32)(642), and 1.650(31)(063). Analysis by a combination of electron microprobe, secondary 
ion mass spectrometry, and Mössbauer spectroscopy gives SiO2 = 37.48, Al2O3 = 37.81, FeO = 3.39, 
MnO = 2.09, ZnO = 0.27, CaO = 0.34, Na2O = 2.51, K2O = 0.06, F = 1.49, B2O3 = 10.83, Li2O = 1.58, 
H2O = 3.03, sum 100.25 wt%. The unit formula is: X(Na0.780.15Ca0.06K0.01)Y(Al1.15Li1.02Fe2+

0.46Mn2+
0.28Zn0.03) 

ZAl6
T(Si6.02O18)B(BO3)3

V(OH)3
W(F0.76OH0.24).

The crystal structure of fluor-elbaite was refined to statistical indices R1 for all reflections less then 
2% using MoKα X-ray intensity data. Fluor-elbaite shows relations with elbaite and tsilaisite through 
the substitutions WF ↔ WOH and Y(Al + Li) + WF ↔ 2YMn2+ + WOH, respectively.
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introduCtion

The tourmaline supergroup minerals occur typically as acces-
sory phases (but occasionally as minor or even major minerals) 
in a wide range of rocks of different origin and composition, 
including granitic pegmatites. They are well known as valuable 
indicator minerals that can provide information on the composi-
tional evolution of their host rocks, chiefly due to their ability to 
incorporate a large number of elements (e.g., Novák et al. 2004, 
2011; Agrosì et al. 2006; Lussier et al. 2011a; van Hinsberg et 
al. 2011). However, the chemical composition of tourmalines 
is also strongly controlled by various crystal-structural con-
straints (e.g., Hawthorne 1996, 2002; Bosi 2010, 2011; Henry 
and Dutrow 2011) as well as by temperature (van Hinsberg and 
Schumacher 2011).

The crystal structure and crystal chemistry of tourmaline 
have been extensively studied (e.g., Foit 1989; Hawthorne 1996; 
Hawthorne and Henry 1999; Bosi and Lucchesi 2007; Lussier et 
al. 2008, 2011a, 2011b; Bosi et al. 2010). The general formula 
of tourmaline may be written as: XY3Z6T6O18(BO3)3V3W, where 
X (≡ [9]X) = Na+, K+, Ca2+,  (= vacancy); Y (≡ [6]Y) = Al3+, Fe3+, 

Cr3+, V3+, Mg2+, Fe2+, Mn2+, Li+; Z (≡ [6]Z) = Al3+, Fe3+, Cr3+, V3+, 
Mg2+, Fe2+; T (≡ [4]T) = Si4+, Al3+, B3+; B (≡ [3]B) = B3+; W (≡ [3]O1) 
= OH1–, F1–, O2–; V (≡ [3]O3) = OH1–, O2– and where, for example, 
T represents a group of cations (Si4+, Al3+, B3+) accommodated at 
the [4]-coordinated T sites. The dominance of such ions at one 
or more sites of the structure gives rise to many distinct mineral 
species (Henry et al. 2011).

A previous study on the crystal chemistry of the tourmaline-
supergroup minerals (Federico et al. 1998) demonstrated the 
presence of the “fluor-“ equivalent of elbaite in the Cruzeiro 
mine (Minas Gerais, Brazil). Moreover, the fluor-elbaite end-
member was predicted by Hawthorne and Henry (1999) with 
the ideal formula Na(Li1.5Al1.5)Al6Si6O18(BO3)3(OH)3F, derived 
from the root composition of elbaite, Na(Li1.5Al1.5)Al6(Si6O18)
(BO3)3(OH)3OH, via the substitution F → OH at the W position.

A formal description of the new species fluor-elbaite is 
presented here, including a full characterization of its physical, 
chemical, and structural attributes. The name has been assigned 
according to the chemical composition, as recommended by 
Henry et al. (2011). The new species as well as the new name 
have been approved by the Commission on New Minerals, No-
menclature and Classification of the International Mineralogical * E-mail: ferdinando.bosi@uniroma1.it


