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Introduction

Pseudo-ternary eclogite system omphacite-pyrope(+grossular)-almandine(+grossular)
is a perfect approximation for modeling of phase equilibria of natural mantle eclog-
ites. It includes several pseudo-binary joins, such as omphacite-pyrope, omphacite-
almandine, pyrope-almandine, as well internal join in omphacite-garnet. Some of
these joins are experimentally studied at pressures 3-4 GPa (Davis, 1963; O’Hara,
1963; Litvin, 1991). However, most of mantle eclogites were formed at pressures far
above these values. No data on “dry” eclogite phase relations at diamond-related pres-
sures (> 5.0 GPa) are available so far. We experimentally constructed some of these
joins at pressures 4.0 - 7.0 GPa. Compositions of starting phases were chosen in ac-
cordance with prototypes from natural rutile-bearing eclogites.

Experimental results

(1) The phase diagrams ofthe join pyrope-almandineare experimentally constructed
at 4.0 and 6.5 GPa (Butvina et al., 2001). At both pressures, the join shows a complete
solubility of end-members. In the ternary pyrope-grossular-almandine join we found
corundum, that agrees with the experimental data on the pyrope-grossular system at
lower pressures (Maaloe & Wyllie, 1979; Malinovskii et al., 1982). Kyanite appears
in the grossular-almandine part of the system, as well.

(2) Phase relations in the pseudobinary system clinopyroxene (omphacite)-garnet were
studied at 7.0 GPa. Garnet and omphacite are only liquidus phases. No incongruent
melting of garnet is observed in the system. The solidus is composed of an assem-
blage Cpx+Grt exclusively. Concentration of the Ca-Tschemack molecule in clinopy-



roxene is negligible. Nevertheless, clinopyroxene shows some excess of alumina with
respect to the jadeite, which is related to the Ca-Eskola end-member. It is found that
lnKd(Mg/Fe) between garnet and clinopyroxene shows a strong negative dependence
on the Ca-Eskola content in clinopyroxene. This implies that Ca-Eskola must be taken
into account in derivation of Grt-Cpx geothermometer for ultrahigh pressure condi-
tions.

Discussion and conclusion

The above features are major differences of the eclogite system at 7 GPa from sim-
ilar Na-free fluid-absent eclogite systems at pressures 3.0 – 4.0 GPa (Davis, 1963;
O’Hara, 1963; Litvin, 1991). However, these data closely describe compositional re-
lations of garnets and omphacites in natural mantle eclogites. For example, the ab-
sence of the Cpx solid solution field perfectly agrees with natural data, which show
that Ca-Tschemack content of is not characteristic for jadeite-rich omphacites. On the
CFM diagram, high-temperature Grt-Cpx pairs form shorter tie-lines with respect to
low-temperature assemblages. “Dry” solidus of the studied eclogite is located at about
14500Ñ. This value is significantly higher than temperatures of eclogites formation
deduced from mineral thermometry. High temperature of the solidus for the “dry”
eclogites implies fluid-rich (probably, aqueous) environment for natural eclogite for-
mation.
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