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Thermo-Barometry of Garnet Granulite Xenoliths from the Bakony
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Granulite xenoliths are known at several localities in the BBHVF
(Szigliget, Sabar-hegy, Mindszentkalla, Szentbékkalla and Ka-
polcs) where they occur along with upper mantle xenoliths in Neo-
gene alkaline basaltic tuffs and lavas. The importance of the gran-
ulite xenoliths is that they have sampled the lower crust and, thus,
provide a unique possibility to study the chemical and physico-
chemical properties. The study of samples from the whole region
can give a comprehensive picture about the structure and process-
es of the lower crust. Each locality has its own peculiarity, hence
at each locality different process predominate.

We have studied mafic granulite xenoliths from Sabar-hegy,
Szentbékkalla and Kapolcs by means of petrography, mineral
chemistry, mineral equilibria and thermobarometry to reveal geo-
logical processes in the lower crust of the Pannonian Basin. Al-
though, petrography reveals reactions referring to different stages
of the metamorphic history of the xenoliths, in this paper we deal
only with the equilibrium pressure and temperature conditions
of the garnet granulite xenoliths from the above localities. The
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® Fig. 1. Equilibrium temperatures and pressures of garnet gra-
nulite xenoliths from the BBHVF.



equilibrium mineral assemblage of the xenoliths is clinopyroxene,
plagioclase, garnet, = orthopyroxene, +amphibole + quartz.

The garnet-clinopyroxene thermometer of Krogh (1988)
have been used to obtain the equilibrium temperature. The pres-
sure has been calculated with the PT Mafic program (Soto and
Soto 1995) using the Holland and Powell (1988) calibration of
the garnet-clinopyroxene-plagioclase-quartz barometer. The re-
sults with their error bars (two sigma deviation) are illustrated
in Fig. 1. The p-T diagram shows two different arrays of data
points. Most data plot along a certain band between approxima-
tely 900°C, 0.9 GPa and 1100°C, 1.6 GPa. This group may rep-
resent the geothermal gradient existing in the lower crust during
the equilibration of the garnet granulites. It also shows that the
thickness of the mafic lower crust was at least about 20 km be-
fore the extension of the Pannonian Basin. Sporadic occurrence
of garnet free, clinopyroxene-orthopyroxene-plagioclase granu-
lite xenoliths also point to the fact that this estimate should be
treated as minimum for the mafic lower crust prior to extension.
Two samples (Szbk-206 and A-11) show significantly lower
temperatures (760-840 °C) than the other group. However, their
pressure data (1.1-1.4 GPa) are similar to those of the “main
group”. These two samples differ from all other in their mineral
chemistry. They contain less plagioclase and orthopyroxene but
more garnet and clinopyroxene than other samples. Plagioclase
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is richer in albite component, and garnet contains more alman-
dine in these two samples. The differing P-T conditions of for-
mation of the two garnet granulite groups show that the lower
crust cannot be treated as a wholly equilibrated rock column,
but consists of two parts equilibrated at different P-T conditions.
The “main group” represents garnet granulites equilibrated at
high temperatures and the two xenoliths showing lower tempe-
ratures represent rocks equilibrated at similar depths, but at the
amphibolite-granulite facies boundary.
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