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Titanium, Ti, A New Mineral Species from Luobusha, Tibet, China 
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Abstract: We describe the new mineral species titanium, ideally Ti, found in the podiform chromitites 
of the Luobusha ophiolite in Tibet, People's Republic of China. The irregular crystals range from 0.1 
to 0.6 mm in diameter and form an intergrowth with coesite and kyanite. Titanium is silver grey in 
colour, the luster is metallic, it is opaque, the streak is grayish black, and it is non-fluorescent The 
mineral is malleable, has a rough to hackly fracture and has no apparent cleavage. The estimated 
Mohs hardness is 4, and the calculated density is 4.503 g/cm3

• The composition is Ti 99.23-100.00 wt%. 
The mineral is hexagonal, space group P63'mmc. Unit-cell parameters are a 2.950 (2) A, c 4.686 (1) 
A, V 35.32 ( 5) A3

, Z = 2. The five strongest powder diffraction lines [din A (hkl) (I/lo)] are: 2.569 (010) 
(32), 2.254(011) (100), 1.730 (012) (16), 1.478 (110) (21), and 0.9464 (121) (8). The species and name 
were approved by the CNMNC (IMA 2010-044). 
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1 Introduction 

An in-depth mineralogical study of the Luobusha area 
was proposed after the discovery of diamonds in the 
Luobusha ophiolite rocks found at Dongqiao, Tibet in 
1981 (Fang et al., 1981). Apart from the natural 
occurrence of diamond, moissanite, etc. the presence of 
UHP minerals was confirmed, together with the discovery 
of native metallic elements Si, Fe, Zn, Pb, Al, Cr, Ni, Os, 
Ir, Ru, Rh, Pd, Au, Ag, W, Cu, Sand Ti (IMA2010-044), 
various intermetallic compounds, as well as, platinum
group-element minerals (Bai et al., 1993, 2000, 2003; Shi 
et al., 2004, 2005; Li et al., 2005, 2007). 

Among the intermetallic compounds, the ferric silicides 
and ferric carbides were thoroughly investigated. In Fe-Si 
and Ti-Fe-Si system, the new minerals luobusaite 
(Feo.a3Sii) (IMA2005-052a) (Bai et al., 2006), yarlongite 
((Cr,Fe,Ni)l:9C4) (IMA2007-035) (Shi et al. 2009) and 
zangboite (TiFeSii) (IMA2007-036) (Li et al., 2009), 
naquite (FeSi) (IMA2010-010) (Shi et al., 2012) and 
linzhiite (IMA2010-011) were discovered. In the W-C, 
Cr-C and Ti-C system, qusongite (WC) (IMA2007-034) 
(Fang et al., 2009), tongbaite (Cr3Ci) and khamrabaevite 
(TiC) were identified. 

• Corresponding author. E-mail: shinicheng@vip.sina.com 

The mineral having the composition Ti reported here 
was separated from the heavy-mineral constituents derived 
from a 1500 kg sample of chromitite collected from ore 
body 31, group II, of the Luobusha (Norbusa) mining 
district, in Qusong (Qusum) county, Shannan (Lhokha) 
Prefecture, Tibet (about 200 km east-southeast of Lhasa). 
The new mineral is named titanium after its chemical 
composition. The type material has been deposited at the 
Institute of Geology, Chinese Academy of Geological 
Sciences, Beijing People's Republic of China, catalogue 
number 74-3. The mineral species and name were 
approved by the Commission on New Minerals, 
Nomenclature and Classification (IMA 201o--044). 

2 Location and Geology 

The new species titanium was discovered in a podiform 
chromitite hosted in a harzburgite formation of the 
Luobusha ophiolite, situated in the Indus - Y arlong 
Zangbo suture zone. The ophiolite extends along Y arlong 
Zangbo (Brahmaputra) River for about 42 km from east to 
west and has a width of 1-4 km, with an exposed area of 
about 70 km.2. It consists mainly ofharzburgite, with lesser 
amounts of dunite, cumulate mafic rocks, pillow lavas, 
and an ophiolitic melange (Fig. 1; Bai et al., 2000). 
Numerous podiform chromitite bodies are hosted in the 
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minerals in the sense of having crystalliz.ed from the melt 
that formed the Luobusha chromitites, given the chemical 
incompatibilities require a strongly reducing environment. 
Thus they are considered to be xenocrysts derived from 
deep mantle sources, transported up by a plume and 
incorporated in the ophiolite during seafloor spreading. 
Blocks of the mantle containing the exotic minerals were 
presumably picked up by later boninitic melts from which 
the chromitites precipitated, transported to a shallow depth 

and were partially digested in the melt, with insoluble 
residues incorporated into the chromitite (Robinson et al., 
2004). 

Titanium (Ti) as a mineral species has been reported 
elsewhere (frumilina et al., 1988, Jambor et al., 1991). At 
the time of the discovery of titanium, we found many 
distinct metallic mineral species and alloys but also many 
native metallic elements (for example: Si, Fe, Zn, Pb, Al, 
Cr, Ni, Os, Ir, Ru, Rh, Pd, Au, Ag, W, Cu and S). In Figure 
3 the intergrowth between titanium and coesite, k:yanite is 
clearly visible. Therefore, the natural occurrence of 
titanium was confrrmed. 
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