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aBstract

Oxy-chromium-dravite, NaCr3(Cr4Mg2)(Si6O18)(BO3)3(OH)3O, is a new mineral of the tourmaline 
supergroup. It is found in metaquartzites of the Pereval marble quarry (Sludyanka, Lake Baikal, Russia) 
in association with quartz, calcite, chromphyllite, eskolaite, chromite, uvarovite, chromian phlogopite, 
and pyroxenes of the diopside-kosmochlor series, Cr-bearing tremolite, Cr-bearing titanite, Cr-bearing 
rutile, and pyrite. Crystals are emerald green, transparent with a vitreous luster, green streak, and 
conchoidal fracture. Oxy-chromium-dravite has a VHN hardness of 14 540 MPa, a Mohs hardness 
of approximately 7½, and a calculated density of 3.3 g/cm3. In plane-polarized light, oxy-chromium-
dravite is pleochroic (O = dark green, E = yellow green) and uniaxial negative: ω = 1.765(5), ε = 
1.715(5). Oxy-chromium-dravite is rhombohedral, space group R3m, with the unit-cell parameters a 
= 16.1121(3), c = 7.3701(1) Å, V = 1656.95(5) Å3, Z = 3. The chemical characterization resulted in: 
SiO2 = 31.73, TiO2 = 0.31, B2O3 = 9.35, Al2O3 = 3.61, Cr2O3 = 36.25, V2O3 = 5.81, MgO = 7.49, Na2O 
= 2.78, K2O = 0.08, F = 0.78, H2O = 2.16, sum 100.01 wt%. The unit formula is

X(Na1.00K0.02)Σ1.02
Y(Cr3+

1.95V3+
0.87Mg0.14Ti4+

0.04)Σ3.00
Z(Cr3+

3.37Al0.69Mg1.93)Σ6.00[T(Si5.90Al0.10)Σ6.00O18]B(BO3)3 
V(OH2.67O0.33)Σ3.00

W(O0.54F0.46)Σ1.00.

The crystal structure of oxy-chromium-dravite was refined to statistical index R1 for all reflections equal 
to 1.54% using MoKα X-ray intensity data. Oxy-chromium-dravite is related to chromium-dravite, 
ideally NaMg3Cr6(Si6O18)(BO3)3(OH)3OH, by the heterovalent substitution Cr3++O2– → Mg2++OH1–.

Keywords: Oxy-chromium-dravite, tourmaline, new mineral species, crystal-structure refinement, 
electron microprobe

introduction

The tourmaline supergroup minerals are widespread, occur-
ring in a wide variety of sedimentary, igneous, and metamorphic 
rocks. They are known as valuable indicator minerals that can 
provide information on the compositional 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 constraints (e.g., Hawthorne 1996, 
2002; Bosi 2010, 2011) as well as by temperature (van Hins-
berg and Schumacher 2011). Tourmaline supergroup minerals 
are complex borosilicates and their crystal structure and crystal 
chemistry have been widely studied (e.g., Foit 1989; Hawthorne 
and Henry 1999; Bosi and Lucchesi 2007; Lussier et al. 2008, 
2011b; Bosi et al. 2010). The general formula of tourmaline 
may be formalized as: XY3Z6T6O18(BO3)3V3W, where [9]X = Na, 
Ca,  (= vacancy), K; [6]Y = Al, Fe3+, Cr3+, V3+, Mg, Fe2+, Mn2+, 
Li, Ti4+; [6]Z = Al, Fe3+, Cr3+, V3+, Mg, Fe2+; [4]T = Si, Al, B; [3]B 
= B; [3]V(≡O3) = OH, O; [3]W(≡O1) = OH, F, O. The dominance 

of these ions at one or more sites of the structure gives rise to a 
range of distinct mineral species (Henry et al. 2011).

Although the compositions of most tourmalines correspond 
to the schorl-dravite-elbaite composition fields, cations that 
normally occur in low concentrations, such as chromium, may 
reach significant contents. Cr-bearing tourmalines were described 
in the 19th century (Cossa and Arzruni 1883) and are nowadays 
known from many regions throughout the world, occurring in 
various geological settings: e.g., mica schists (Dunn 1977); 
chromitites (Michailidis et al. 1995); ultramafic rocks (Grapes 
and Palmer 1996); metacarbonate rocks (Torres-Ruiz et al. 2003); 
and carbonate-altered ultramafic rocks (Peltonen et al. 2008; Arif 
et al. 2010). Chromium-dravite (described as chromdravite), 
ideally NaMg3Cr6(Si6O18)(BO3)3(OH)3OH, was discovered in 
1983 in Karelia, Russia (Rumyantseva 1983). The subsequent 
crystal-structural studies of this tourmaline suggested that Cr 
and Mg may be disordered over the Y and Z sites (Gorskaya et 
al. 1984; Rozhdestvenskaya et al. 2011). Recently, an Al-rich 
chromium-dravite was found in talc-tremolite-cummingtonite 
schist at the no. 1 mine at Balmat in the Adirondack Lowlands, 
St. Lawrence County, New York (Lupulescu and Rowe 2011). A 
new tourmaline species with Cr and Al dominant, respectively, 
at the Y and Z sites was found from the chromite deposits of * E-mail: ferdinando.bosi@uniroma1.it 


