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INTRODUCTION

Lamellar exsolution of columbite from niobian rutile
(“ilmenorutile“) was reported by Ramdohr (1955) from the
Håverstad pegmatite, Iveland District, Norway, and by  Černý
et al. (1964) and Ramdohr (1975) from several other localities.
According to  ̌Cerný  et al. (1999, 2000b), these exsolution pro-
cesses lead to rutile phases of different composition. Exsolved
niobian rutile and host titanian ferrocolumbite were described
by  ̌Cerný et al. (1989) from the Weinebene spodumene pegma-
tite, Carinthia, Austria. Electron microprobe analyses on
exsolved titanian ferrocolumbite and host niobian rutile (or vice
versa) from pegmatitic granites or pegmatites of different oc-
currences were reported by  Černý et al. (1964, 1981, 1986,
1989, 1999, 2000a, 2000b) and Černý and Chapman (2001).

In a granite pegmatite at Diethensdorf in the Saxonian
Granulite Massif (Sächsisches Granulitgebirge), one of us (HT)
recognized an opaque mineral that was not listed in the min-
eral compilation of Vollstädt (1981) for this locality. Closer
inspection revealed that it consists of different intergrown
phases of niobian rutile with ferrocolumbite. As proposed by
Flinter (1959), we prefer the name “niobian rutile,” now com-
mon in the international literature (e.g., ̌Cerný et al. 1981, 1989,
1999, 2000a) rather than the grossly misleading term

“ilmenorutile” traditionally used by German authors (e.g.,
Ramdohr 1955, 1975). In this paper, we characterize the vari-
ous opaque phases in these intergrowths and discuss their crys-
tal-chemical implications. One of the main goals is to compare
the results of electron microprobe analyses with powder dif-
fraction data. Problems and limits of Rietveld refinement ap-
plied to polycrystalline aggregates consisting of phases with
similar lattice parameters will be discussed.

GEOLOGY AND PETROGRAPHY

The sample investigated was collected from the active quarry
near Diethensdorf, about 14 km NW of Chemnitz, Saxony (Fig.
1), where it forms a small pegmatitic vein in a felsic granulite,
associated with cordierite gneisses, mafic pyroxene granulites,
amphibolites, pyroxenites, and garnet-bearing serpentinites.
This rock association belongs to the Saxonian Granulite Mas-
sif, a dome-shaped crystalline complex (Fig. 1) that has under-
gone high-P, ultrahigh-T metamorphism with peak conditions
of about 1000 ∞C and 22 kbar at about 340 Ma (Rötzler 1992;
Rötzler and Romer 2001; von Quadt 1993; Nasdala et al. 1996;
Kröner et al. 1998; Romer and Rötzler 2001). The Saxonian
Granulite Massif was intruded by small bodies of monzogranite
(Gottesmann et al. 1994; Tischendorf et al. 1995), dated at about
335 Ma (von Quadt 1993; Nasdala et al. 1996; Kröner et al.
1998).
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ABSTRACT

A pegmatite from Diethensdorf, Saxonian Granulite Massif, Germany, contains fine-grained
aggregates of at least three different varieties of niobian rutile and a (W, Sc)-rich ferrocolumbite.
In addition, rutile 1 occurs as larger grains. Electron microprobe analyses of niobian rutile gave
compositions close to the general formula (Fe,Mn)x(Nb,Ta)2xTi3–3xO6, with Nb and Fe contents
decreasing in the order rutile 1 Æ rutile 2 Æ rutile 3 and Ti increasing accordingly. The substitution
of (Ti,Sn) by Fe + (Nb,Ta) is 35–32 at% in rutile 1, 28–26 at% in rutile 2, and 24–19 at% in rutile 3.
The intergrown ferrocolumbite has Ta/(Nb + Ta) ratios of <0.10 and Mn/(Fe + Mn) ratios <0.25, and
shows unusually high contents of Sc2O3 and WO3 (up to 4.0 and 8.8 wt%, respectively). Powder X-
ray diffraction (XRD) analysis with Guinier and Bragg-Brentano methods identified at least three
rutile phases (herein termed A, B, and C) with cell volumes decreasing with the Nb (+ Ta, W)
contents. Nb/Ti ratios of rutiles estimated from Rietveld refinements roughly conform to the results
of electron microprobe analysis. The cation distribution in the ferrocolumbite was refined on the
basis of a two-scatterer model at sites 8d and 4c in space group Pbcn, leading to ordering of the
heavy atoms on site 8d. Textural evidence suggests that the fine-grained intergrowths of ferrocolumbite
+ rutile 2 + rutile 3 (+ rutile 1) were formed by exsolution from a precursor phase that most probably
was not rutile 1.


