American Mineralogist, Volume 87, pages 1437-1442, 2002

Crystal chemistry of three tourmalines by SREF, EMPA, and SIMS

FERNANDO CAMARA,! LUISA OTTOLINL" * AND FRANK C. HAWTHORNE?

ICNR-Instituto di Geoscienze e Georisorse (IGG), Sezione di Pavia, Via Ferrata 1, [-27100 Pavia, Italy
“Department of Geological Sciences, University of Manitoba, Winnipeg, MB R3T 2N2, Canada

ABSTRACT

The crystal structures of three tourmaline crystals: (Nag 4 Koo Cagas) (Mg 35 Fe* (.04 Fe* .40 Tiga0)
(Alyss Fe%o.oaz Mgos0) (Sisoo Algor) Os (BO3)303 (OH)s15 Fo1s Opes, a = 16.017(2), ¢ = 7.256(2) A, V=
1612.2(4) A%, R3m, Z = 3; (Naye Koo Cagos) (Mng, 5 Fe*; 7 Alyss Lig 1 Znges Tigor) (Alser Fe¥oos
Mgyes) (Sisze Alozs) Org (BOs)s9 (OH)sss Foun, a = 15.983(2), ¢ = 7.152(2) A, V = 1582.1(4) A%
(Nagg; Koo Cagor) (Mnggo Mgoer Fe?*.00 f’lo.xn Lip70Zng o Tig.os) Alggo (Sise7 Alogs) O15 (BO3)203 (OH)3.4
Foss Oo.03, a = 15.921(3), ¢ =7.137(2) A, V = 1566.7(6) A*, have been refined to R-indices of 1.3—
2.2% using X-ray intensity data collected with a four-circle diffractometer using MoK o X-radiation.
The crystals were analyzed by electron- and ion-microprobe techniques for all major and minor
elements in the crystals. Unit formulae were calculated on the basis of 31 anions (O, OH, F) and the
Fe*/(Fe** + Fe*) ratio was calculated for electroneutrality. The refined site-scattering values and the
observed <Y-O> and <Z-O> distances were used to assign site populations that are in accord with
the unit formulae calculated from the electron- and ion-microprobe compositions. The B contents
are equal to 3.0 apfu (atoms per formula unit) within experimental error. In two of the crystals, (OH
+ F) = 4.0 apfu. However, the third crystal has (OH + F) = 3.36 apfu and O* is dominant at the
W(O1) site, and is an “oxy” tourmaline as defined by Hawthorne and Henry (1999). Non-spherical
electron-density was observed at the X site, suggesting that there is some positional disorder at this
site associated with occupancy of X by Ca and Na, possibly coupled with variable anion occupancy
of the Ol site.



