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abstRaCt

Chromo-alumino-povondraite, NaCr3(Al4Mg2)(Si6O18)(BO3)3(OH)3O, is a new mineral of the tour-
maline supergroup. It is found in metaquartzites of the Pereval marble quarry (Sludyanka, Lake Baikal, 
Russia) in association with dravite, oxy-chromium-dravite, oxy-dravite, 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 green and transparent with a vitreous luster, and exhibit a pale-green streak and 
conchoidal fracture. Chromo-alumino-povondraite has a Mohs hardness of approximately 7½, and a 
calculated density of 3.227 g/cm3. In plane-polarized light, chromo-alumino-povondraite is pleochroic 
(O = emerald green and E� �SDOH�\HOORZLVK�JUHHQ��DQG�XQLD[LDO�QHJDWLYH��Ȧ� �����������İ� �����������
Chromo-alumino-povondraite is rhombohedral, space group R3m, with the unit-cell parameters a 
= 16.0277(2), c = 7.3085(1) Å, V = 1625.93(5) Å3, Z = 3. Crystal-chemical analysis resulted in the 
empirical structural formula:

X(Na0.87Ca0.07�0.04K0.02)Ȉ1.00 Y(Cr3+
2.29Mg0.71)Ȉ3.00 Z(Al3.04Mg1.54Cr3+

1.18V3+
0.22Fe3+

0.01)Ȉ6.00

[T(Si5.96Al0.04)O18] (BBO3)3 V(OH)3 W[O0.73F0.25(OH)0.02]Ȉ1.00

7KH�FU\VWDO�VWUXFWXUH�RI�FKURPR�DOXPLQR�SRYRQGUDLWH�ZDV�UH¿QHG�WR�DQ�R1 index of 1.68% using 1803 
XQLTXH�UHÀHFWLRQV�FROOHFWHG�ZLWK�0RKĮ�;�UDGLDWLRQ��,GHDOO\��FKURPR�DOXPLQR�SRYRQGUDLWH�LV�UHODWHG�
to oxy-dravite and oxy-chromium-dravite by the homovalent substitution Cr3+�ļ�$O3+. Tourmaline 
ZLWK�FKHPLFDO�FRPSRVLWLRQV�FODVVL¿HG�DV�FKURPR�DOXPLQR�SRYRQGUDLWH�FDQ�EH�HLWKHU�$O�GRPLQDQW�RU�
Cr-dominant as a result of the compositional boundaries along the solid solution between Al and Cr3+ 
that are determined at Y+Z(Cr1.5Al5.5), corresponding to NaY(Cr1.5Al1.5)Z(Al4Mg2)Si6O18(BO3)3(OH)3O, 
and Y+Z(Cr5Al2), corresponding to NaY(Cr3)Z(Cr2Al2Mg2)Si6O18(BO3)3(OH)3O.
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intRodUCtion

The tourmaline supergroup minerals are widespread, occur-
ring in sedimentary, igneous, and metamorphic rocks (Dutrow 
and Henry 2011). They are important indicator minerals that can 
provide information on the compositional evolution of their host 
rocks, chiefly due to their ability to incorporate many elements 
(e.g., Novák et al. 2004, 2011; Agrosì et al. 2006; Lussier et al. 
����D��YDQ�+LQVEHUJ�HW�DO��������%DþtN�HW�DO���������+RZHYHU��
the chemical composition of tourmalines is also controlled by 
short-range and long-range constraints (e.g., Hawthorne 1996, 
2002; Bosi and Lucchesi 2007; Bosi 2010, 2011, 2013; Henry 
and Dutrow 2011; Skogby et al. 2012). Tourmaline supergroup 

minerals are complex borosilicates and their crystal structure and 
crystal chemistry have been extensively studied (e.g., Foit 1989; 
Hawthorne and Henry 1999; Bosi and Lucchesi 2007; Lussier et 
al. 2008, 2011b; Bosi 2008; Bosi et al. 2010; Filip et al. 2012). 
In accordance with Henry et al. (2011), the general formula of 
tourmaline may be written as: XY3Z6T6O18(BO3)3V3W, where X 
�Ł�[9]X) = Na+, K+, Ca2+, ��� �YDFDQF\���<��Ł�[6]Y) = Al3+, Fe3+, 
Cr3+, V3+, Mg2+, Fe2+, Mn2+, Li+��=��Ł�[6]Z) = Al3+, Fe3+, Cr3+, V3+, 
Mg2+, Fe2+��7��Ł�[4]T) = Si4+, Al3+, B3+��%��Ł�[3]B) = B3+��:��Ł�[3]O1) 
= OH1–, F1–, O2–��9��Ł�[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 these ions at 
one or more sites of the structure gives rise to a range of distinct 
mineral species.

Recently, several new minerals of the tourmaline super-


