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Cu- and Mn-bearing tourmalines from Brazil and Mozambique were characterised chemically (EMPA 
and LA-ICP-MS) and by X-ray single-crystal structure refinement. All these samples are rich in Al, Li 
and F (fluorelbaite) and contain significant amounts of CuO (up to ~1.8 wt%) and MnO (up to ~3.5 
wt%). Structurally investigated samples show a pronounced positive correlation between the <Y-O> 
distances and the (Li + Mn2+ + Cu + Fe2+) content (apfu) at this site with R2 = 0.90. An excellent 
negative correlation exists between the <Y-O> distances and the Al2O3 content (R2 = 0.94). The 
samples at each locality generally show a strong negative correlation between the X-site vacancies 
and the (MnO + FeO) content. The Mn content in these tourmalines depends on the availability of 
Mn, on the formation temperature, as well as on stereochemical constraints. Because of a very weak 
correlation between MnO and CuO we believe that the Cu content in tourmaline is essentially 
dependent on the availability of Cu and on stereochemical constraints. 
Copper-bearing tourmalines are highly prized for their vivid coloration. We analysed the major and 
trace elements of some gem-quality Cu-bearing tourmalines (e.g. blue, greenish blue, yellowish 
green, green, violet and pink) from Brazil, Mozambique and Nigeria. Most of them contained 
significant amounts of Cu, Mn or a combination of both elements. There was no clear-cut correlation 
of the Cu and Mn contents with coloration. Blue colour was in most cases due to Cu2+. Pink and violet 
coloration (due to Mn3+) was shown by Mn-bearing tourmalines that contained no significant Fe. 
Green colour in the Nigerian tourmaline was most probably due to a combination of Mn, Cu and Fe. 
Some of the green samples from Brazil contained up to 0.6 wt.% V2O3. Among the trace elements, 
remarkable contents of Pb (up to 4,000 ppm) and Bi (up to 2,900 ppm) were detected rarely in 
samples from all three countries. Based on a comparison of unheated pink and violet samples with 
data for blue Paraíba-type tourmalines, CuO/MnOtot is usually ≥0.5 for unheated blue samples. 
Hence, we suggest that blue Cu-bearing tourmalines with CuO/MnOtot <0.5 may have been heat 
treated to reduce the contribution of the reddish component of Mn3+.  
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