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GARNET PERIDOTITES IN THE DABIE-SU-LU OROGENIC

BELT: MESSENGER FROM THE MANTLE TRANSITION ZONE?

Abstract

At least two types of oxide exsolutions of highly charged cations (Fe3*, Cr, Ti, Al, etc. ) are observed in o-
livine in many of the garnet peridotites insthe Dabie-Su-Lu“ultrahigh”-pressure metamorphic belts. They display il-
menite-like and spinel structures. According to the interpretation of Dobrzhinetskaya et al(1996), such exsolutions
are retrograde products due to the transition of the earlier highpressure polymorph of (Mg, Fe),SiO,, i. e. +B-o-
livine, into the lowpressure polymorph a-olivine. This means that the garnet peridotites once stayed at pressures of
=213 GPa, which correspond to depths 22400 km. Additional observation on replacement of garnet by clinopyrox-
ene, both as inclusions and along garnet boundaries, also indicates a high-pressure phase transformation event
heterogeneous exsolution of garnet into clinopyroxene, an event which can only occur at pressures 10— 13 GPa.
The fact that this latter phase transformation was heterogeneous rather than in the form of homogeneous lamellar
exsolution may imply that the exsolution took place at the early stage of uplift at a relatively slow cooling rate. In
any case, it seems convincing that the garnet peridotites came from the mantle transition zone (2400 km). These
new findings show that the peak metamorphic pressure of the “ultrahigh”-pressure metamorphic rocks is presently
far underestimated (2. 7-4. 0 GPa) and make the question as to how these deep seated rocks were exhumed to

crustal levels even less tractable.
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