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Characteristics of UHP garnet peridotite in the Moldanubian Zone of the Bohemian Massif (Nové

Dvory, Czech Republic)
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This thesis deals with ultra-high pressure (UHP) rocks, specifically garnet peridotite rocks (referred to as Nové
Dvory garnet peridotite) from the Moldanubian zone of the Bohemian Massif. In order to understand their origin and
evolution, their mineralogical, petrographic and geochemical properties were investigated.

Previous reports on Nové Dvory garnet peridotites indicated that they lacked primary spinel, and prograde
metamorphism evidence was uncommon. This study revealed the presence of Al- and Cr-rich spinels, clinopyroxenes
with lower contents of Na and Fe than what has been previously reported, and chemical heterogeneity in garnet. Cr-poor
(0.06-0.12 a.p.f.u.) and Cr-rich (0.10-0.27 a.p.f.u.) garnet populations were identified, and they had contrasting coronas
around garnet.

The garnet peridotite samples were classified into three types on the basis of the chemical composition of garnet
and constituent minerals: type A that includes Cr-rich spinel and Cr-rich garnet; type B that includes Cr-poor garnet and
no spinel; and type C that includes both Al- and Cr-rich spinel and both Cr-rich and Cr-poor garnet. The finding of
spinel relics {Cr# =100 Cr/(Cr + Al)] ~ 60-70} in garnet from type A peridotite suggests that the Nové Dvory peridotite
body may have been located at relatively shallow depths prior to the ultrahigh-pressure metamorphic stage of >4 GPa.

To establish the P-T evolution of the studied peridotites, different compositional pairs of garnet and pyroxenes
were utilized. Two-stage pairs; Stage | and Stage Il in the order of occurrence from early to late stages, respectively
were considered. Thermobarometric calculations showed that at Stage | the garnet peridotite samples experienced lower
P-T conditions compared to Stage Il. Subsequently, phase relations for the different bulk compositions were calculated
using the Perple_X (version 6.8.8) set of computer programs which is based on free-energy minimization techniques.

On the basis of the mineral data and P-T estimates obtained, it is concluded that the Nové Dvory garnet peridotite
body has existed as medium P/T spinel peridotite and then experienced prograde metamorphism equilibrating at higher
P-T conditions followed by the transformation into garnet peridotite after which it was exhumed with significant cooling
to crustal levels. Results also showed chemical heterogeneity (especially in Cr contents of garnet) within one sample of
type C peridotites (especially in Cr contents of garnet) may have been created by mechanical mixing of different rock
types (i.e., Cr-rich and Cr-poor types) without chemical homogenization, or partial metasomatic event (e.g., infiltration

of melt) during the compression and/or decompression stage(s).
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