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INTRODUCTION

Geikielite, MgTiO3, is the magnesium analogue of ilmenite
and typically occurs in Mg-rich rocks such as kimberlites,
carbonatites, serpentinites, and impure dolomite marbles
(Mitchell 1977; Gieré 1987; Windley et al. 1989; Liipo et al.
1994; Ferry 1996; Ferry and Rumble 1997). Geikielite may
show solid solution with ilmenite, pyrophanite, and hematite.
There is a significant amount of solid solution among the end-
members, but miscibility gaps exist in this system (e.g.,
Haggerty 1976). Thermodynamic models have been developed
that account for miscibility gaps, which exist at low tempera-
tures, for example, along the hematite-ilmenite and the ilmenite-
geikielite joins (Ghiorso 1990). Members of the rhombohedral
oxide series also occur as inclusions in spinel-group minerals
(e.g., Haggerty 1976; Krasnova and Krezer 1995) either formed
by exsolution or, as for ilmenite-magnetite, by oxidation pro-
cesses. The assemblage ilmenite-magnetite is important for es-
timating the temperature and oxygen fugacity under which the
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ABSTRACT

Euhedral crystals of purple spinel are associated with calcite and forsterite in the central zone of
composite metasomatic veins of the Adamello contact aureole (Northern Italy). In thin section, spinel
is generally colorless, but exhibits concentric zones of dark brown color. These zones are aligned
parallel to prominent crystal faces and contain abundant anisotropic, lath-shaped inclusions with
their long axis oriented in the six <110> directions of spinel. This orientation results from the align-
ment of {001}Geik and the {111}Sp crystallographic planes. The small (up to approximately 20 × 1
µm) inclusions were identified as geikielite by means of element distribution maps, micro-Raman
spectroscopy, and transmission electron microscopy.

Electron microprobe data revealed that spinel consists mainly of MgAl2O4, with only minor
amounts of other components. The overall chemical variation within individual crystals is character-
ized by a continuous increase in FeOtot and ZnO from center to rim (0.6–2.1 wt% and <0.1–1.0 wt%,
respectively). Whereas V2O3 is relatively constant (0.15 wt%), the bulk TiO2 concentration (analysis
spot: 20 µm diameter) increases in general from center (0.12 wt%) to rim (1.2 wt%). This variation,
however, is marked by several discontinuities that correspond to the zones containing geikielite
inclusions. Where geikielite occurs, the spinel matrix is depleted in Ti relative to the inclusion-free
zones. Geikielite was analyzed by analytical electron microscopy and has the formula
Mg0.83Fe0.15Mn0.02(Ti0.99Fe0.01)O3.

The textural relationships between geikielite inclusions and spinel matrix, combined with the
analytical data, suggest that geikielite laths represent exsolution features, thus, a miscibility gap
exists between Mg-Al-spinel and geikielite. The purple color results from scattering of light by the
geikielite inclusions. Spinel with similar features was also observed in metasomatic veins of the
Bergell contact aureole (Italy) and in granulite-facies marbles of Southern India.

minerals were formed.
The minerals of the spinel group can be represented by the

general formula AB2O4, and are based on an arrangement of
oxygen atoms in approximately cubic closest packing with oc-
cupation of half of the available tetrahedral (A) and octahedral
(B) sites. Two end-member types of cation distributions can be
distinguished and are referred to as normal and inverse spinels.
In normal spinels, the 2+ cations occupy the tetrahedral sites
and 3+ cations occur in octahedral coordination; examples in-
clude spinel sensu stricto (MgAl2O4), hercynite (Fe2+Al2O4), and
chromite (Fe2+Cr2O4). In inverse spinels, the more-abundant
cations (3+ in 2–3 spinel, 2+ in 2–4 spinel) are split evenly
between the octahedral and tetrahedral sites, whereas the less-
abundant cations occur in the octahedral sites; examples of in-
verse 2–3 spinels include magnetite (Fe2+Fe2

3+O4) and
magnesioferrite (MgFe2

3+O4), examples of inverse 2–4 spinels
are ulvöspinel (Fe2

2+TiO4) and the rare mineral qandilite
(Mg2TiO4) (Gittins et al. 1982; Al-Hermezi 1985). Ferry (1996)
has shown that qandilite may be produced during metamor-
phism through a reaction between geikielite and periclase, and
he documented further that qandilite- and geikielite-forming


