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Introduction

Pale pink or pale green coloured elbaites are known from 
only a few localities in Saxony, Germany. These locali-
ties of tourmalines which are believed to be Na- and Li-
rich are located in the Saxonian granulite massif, as for 
instance the Amerika quarry near Penig (Vollstädt & 
Baumgärtel 1977, Wittern 2001) and a pegmatite 
vein near Wolkenburg (Haake et al. 1994), at different 
localities near the village of Ehrenfriedersdorf, Erzge-
birge (Wittern 2001), and at the village of Wolkenstein, 
Marienberg district, Erzgebirge (Vollstädt & Baum-
gärtel 1977). These pale coloured tourmalines from 
Saxony were not characterized chemically and structural-
ly to date. Hence, it was of interest to determine to which 
mineral species these tourmalines belong. For this pur-
pose, pale coloured tourmaline crystals from Wolkenburg 

in the Saxonian granulite massif, collected by one of the 
authors (L. N.) in 1984, were used for this study.

Hawthorne & Henry (1999) gave the general 
chemical formula of the tourmaline-group minerals as 
XY3Z6[T6O18](BO3)3V3W [V site = O3 site, W site = O1 site]. 
The X site is usually occupied by Na, Ca, and by small 
amounts of K or vacant (e.g., in foitite, Foit 1989). The 
Y site in tourmaline can be occupied by Al, Li, Mg, Fe2+, 
Fe3+, Mn2+, Mn3+, Ti4+, Cu, V3+ and Cr3+, while the Z site is 
mostly occupied by Al, in Mg-bearing tourmalines partly 
by Mg and Ti4+, occasionally by Fe3+, and rarely by V3+ 
and Cr3+ (Grice & Ercit 1993, Foit & Rosenberg 1979, 
Hawthorne et al. 1993, MacDonald & Hawthorne 
1995, Taylor et al. 1995, Bloodaxe et al. 1999, Ertl 
et al. 2003a, b, Bosi & Lucchesi 2004, and Bosi et al. 
2004). The T site is usually occupied by Si but sometimes 
also by Al (e.g., Foit & Rosenberg 1979; MacDonald 
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the rossmanite component increases, while the “fl uor-elbaite” component decreases, the olenite component also increases. In a 
pegmatitic system where essentially no Fe, Mn, Ti and Mg are available, the Li content is an important factor, which seems to 
control the amount of Si in tourmaline. Once the Li1+ content is lower, Al3+ cations (with a higher oxidation state) must occupy the 
Y site. For a charge-balanced formula, other cation sites must therefore have lower bulk charges. This can be achieved by increas-
ing vacancies at the X site and increasing amounts of trivalent cations at the T site. In the Wolkenburg tourmalines of the “fl uor-
elbaite”-rossmanite series both substitutions are observed. For our investigated tourmalines we can propose a modifi ed (coupled) 
Tschermaks’ substitution with X� + YAl3+ + T(Al, B)3+ ↔ XNa+ + YLi+ + TSi4+. The F content is dependent on the charge of the X-site 
occupants. There is also a good negative correlation between the charge of the X-site occupants and the X-O2 distance, which can 
be used to draw some conclusions about the X-site occupancy when only single-crystal structure data are available. 

Key words: “fl uor-elbaite”, rossmanite, substitution mechanism, crystal structure, chemical analyses.


