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Introduction

Vesuvianite is a complex mineral with a range of crystal chemical
phenomena arising due to so-called ‘rod polytypism’ [1-3]. It's general
formula looks like X [XY]Y, ,T.Z O, (OH,F), where X, X' X" = Ca, Na,
K, (are sevenfold to ninefold coordinated), Mn; Y = Al, Mg, Fe?*, Fe3*,
Ca, Ti, Cr, Mn, Zn (has octahedral coordination); Y’ = Mg, Al, Fe?*, Fe3*,
Cu (has square-pyramidal coordination); Z = Si, Al (has tetrahedral
coordination) In the structures of ‘high’ vesuwanltes (space group
P4/nnc), rods are disordered, whereas in the structures of ‘low’
vesuvianites (space groups P4/n and P4nc), there is an ordered
arrangement of rods.

Fig 3. (a) sample of vesuvianite from Kharmankulskiy mine
(b) sample of vesuvianite from Monetnaya Dacha

Along the rods (structure channels) are occupied by the X4a, X4b, Y1a, Y1b, OH10a and OH10b
sites. Different occupancies of the Y1a, Y1b sites (75 and 25 %, respectively) results in dominant
orientation of chains of the intra-channel sites along the c axis, which favors formation of ordered
domains and reduction of symmetry from P4/nnc to P4/n. The crystal studied can be conditionally
characterized as consisting up to 75% of parallely oriented domains with the P4/n symmetry for
sample from Monetnaya Dacha (fig.4) [8].

For samle of vesuvianite from Kharankulskiy mine different occupancies of the Y1a, Y1b sites (8 and
92%, respectively) results in dominant orientation of chains of the intra-channel sites along the ¢
axis (fig.5), which favors formation of ordered domains and reduction of symmetry from P4/nnc to
P4nc. And for this sample we can see big differences of bond length in fivefold coordinated Y’

Fig.1 (a) Projection of the vesuvianite structure down [100];
(b) projection of the vesuvianite structure down [001];
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