Features of chemical and phase compositions of minerals of mantle xenoliths from pipes of Mir and Obnazhennaya (Yakutian kimberlite province)
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Xenoliths of deep rocks found in kimberlites are a unique source of information on the composition, structure and evolution of the mantle lithosphere of continents and flowing in it processes.
The studied structural-textural features, mineral composition and chemistry of rock-forming and accessory minerals, six samples of xenoliths and websterite peridotite-pyroxenite paragenesis of high-diamondiferous pipes in the Mir and not diamondiferous pipes Obnazhennaya (Yakutian kimberlite province).
In the garnet websterites (Samples O-281, M-74, M-91) granat varies widely in content pyrope component (from 55 to 71 mol. %) and contains 20 to 28 mol.% almandine component. In the sample O-281 granate is surrounded by a strong kelyphitic rims zonal structure. Garnet from garnet-spinel lherzolites (samples Ob.-125 and Ob-212 from pipe Obnazhennaya) are characterized by lower contents of almandine component (up to 16 mol.%) and higher  pyrope (73 mol %); contains needle inclusions of rutile.
Clinopyroxene and orthopyroxene, forming xenoliths from the pipe Obnazhennaya contain multitude inclusions. Clinopyroxene from garnet websterites and garnet-spinel lherzolites are represented by diopside (71 to 78 mol. % CaMgSi2O6) with an admixture of jadeitic component (10-16 mol. % NaAlSi2O6). It contains lamellae of orthopyroxene, rarely  needle inclusions of spinel. The clinopyroxene of these rocks corresponds to the composition of enstatite (33 to 36 wt. % MgO) and contains inclusions of clinopyroxene, chrome- spinel and granate.

Chrome spinel from garnet-spinel lherzolites pipe Obnazhennaya contains up to 40 wt. % Cr2O3, 34 wt. % Al2O3 and 17 wt. % MgO. Needle inclusions of chrome spinel in clinopyroxene are characterized by higher contents of Al2O3 (50 wt. %) and lower  Cr2O3 (17 wt. %).

In ilmenite clinopyroxenite (sampel of M-84) from pipe Mir of the primary grains of clinopyroxene (about 51 mol. % CaMgSi2O6) on the periphery and of the veins replaced by fine-grained aggregate of secondary clinopyroxene, which differ from the primary higher content of calcium and magnesium (up to 86 mol. % CaMgSi2O6) and lower contents of sodium and aluminum. Ilmenite forms a separate elongated grains and contain from 48 to 56 wt. % TiO2 and up to 42 wt. % FeO.
In the studied xenoliths from the kimberlite pipe Obnazhennaya there is a more intense alteration of the primary minerals with the formation of metasomatic amphibole and secondary serpentine and carbonate xenoliths than in the pipe Mir.
In one of the samples of garnet-spinel lherzolite from kimberlite pipe Obnazhennaya (Sample-125) as inclusions in magnesian alumochrome discovered K-Al-Ti-Cr-containing phase, the formation of which is associated with metasomatic changes of rocks in the mantle conditions.. According to crystal-chemical calculations, the phase can be, supposedly, yimengite. Its composition is characterized by high Al2O3 content (20.8 wt. %), what distinguishes from the minerals series  yimengite-hawthorneite (1,3-4 wt.% Al2O3) from the xenoliths of deep rocks kimberlites, Venezuela (Nixon, Condliffe, 1989) and South Africa (Haggerty, Grey, et al., 1989). 
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