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The eclogite system on the omphacite-garnet join was chosen for experimental study as a model for
the mantle source region and diamond-bearing rocks. The boundary multicomponent compositions
are the next (in mol.%): Prp — 16.1; Grs — 30.9; Alm — 53.0 (for garnet) u Jd — 36.2; Acm — 53; Aug —
10.8 (for clinopyroxene). The compositions were calculated as the most representative for the
Maksutov Complex (Southern Urals) and reflect some key peculiarities of eclogite minerals from the
mantle nodules in kimberlite diatrems.

The omphacite-garnet join studied at 7.0 Gpa is the inner section of the ternary omphacite —
(pyropetgrossular-30%) — (almandinet+grossular-30%) system. The melting diagram of the
omphacite-garnet join is on the fig.1.
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Fig.1. The binary melting diagram of garnet-clinopyroxene join
at constant pressure 7.0 GPa.

Both, clinopyroxene (Cpx) and garnet (Grt) are the liquidus phases. For subsolidus conditions, the
clinopyroxene solid solution and clinopyroxene-garnet assembly fields are identified. Melting
relations are controlled by the eutectic relations Cpx+Grt+L, (respectively, invariant curve Cpx+Grt+L
on the fig.2) within 1420-1500 C. Garnet phases show more uniform compositions than clinopyroxene
for similar conditions of high-pressure experiments. In the course of quenching, completely melted
compositions form dendritic structures. The experimental data combined with published data [1,2] for
boundary components permit to construct a liquidus surface for the ternary omphacite — Mg-Ca-Grt —
Fe-Ca-Grt system (fig.2). Melting relations on the multicomponent omphacite-garnet join are more
under influence of the eutectic jadeite-pyrope system than the peritectic diopside-pyrope one if the
relation revealed at 4 Gpa [1,2] is value for 7.0 GPa. Phase equilibria on the pyrope-almandine join at
7.0 GPa [3] are characterized by complete series of solid and liquid solutions without extreme points.
Constitution of the ternary omphacite — (pyrope+grossular-30%) — (almandine+grossular-30%) phase



2

diagram may be rather influence with jadeite-pyrope system than diopside-pyrope one, and it is
expected to characterize by divariant eutectic line and not include invariant equilibria at 7.0 Gpa.
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Fig.2. Schematic ternary melting diagram of garnet-omphacite
join at pressure 7.0 GPa.

The ternary melting equilibria are of key importance for origin and evolution of diamond-bearing
eclogites in the mantle conditions. The formation of mantle eclogites is controlled by the invariant
Cpx+Grt+L equilibrium curve. Liquidus topology of the ternary system is not consistent with the
formation of natural garnet crystals with inverse zonation at constant pressure.
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