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Peridotite xenoliths showing unusual tabular equigranular texture
(addressed as flattened equigranular) were found in Neogene alka-
li basalts from the Bakony-Balaton Highland Volcanic Field (BB-
HVF), in the central part of the Carpathian-Pannonian Region. In
this study we present a basic (major and trace element) geochemi-
cal, detailed fabric (polarized light microscope and computer to-
mography /CT/) and EBSD analysis of CPO of both olivine and
orthopyroxene in three flattened equigranular textured peridotite
xenoliths selected for this study.

Macroscopic foliation and mineral lineation in the studied
upper mantle rocks are visible in hand specimens being defined

by flattening and stretching of all mineral phases, respectively.
On the CT images, foliation is also shown in 3D by the olivines.
Regarding their textural type, the studied xenoliths are not com-
mon in the BBHVF and were reported extremely rarely among
the worldwide-studied upper mantle peridotites. The petrogra-
phic features and uniqueness of the observed texture inspired us
to address it flattened equigranular texture.

As a geochemical summary of the studied peridotites, based
on their major element composition, they went through high de-
gree partial melting (2025 %), which is higher than the usual
observed in common upper mantle peridotites of the BBHVF
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B Fig. 1. Crystallographic preferred orientation (CPO) patterns of olivine in a studied spinel lherzolite xenolith. Horizontal black lines
denote the foliation, the lineation at 90°/0°. The thin sections had been cut oriented in xz- and yz-planes (i.e. perpendicular to the
foliation and parallel to the lineation). Sectioning inaccuracies were corrected by rotating the data. Pole figures are lower hemi-
sphere, equal area projections. n: number of grains measured by EBSD.

(~20%) (e.g., Downes et al. 1992, Embey-Isztin et al. 2003, Sza-
bo et al. 2004). Furthermore, the mg#s of the pyroxenes and oli-
vines in the common rock types of the BBHVF are usually lower
(89-90) than those of the studied xenoliths (91-92), which cor-
respond to the above mentioned higher degree of partial melting
observed in the studied peridotites. Therefore, this depletion is
also confirmed by the high orthopyroxene/clinopyroxene ratio
(3-4) in the studied xenoliths, which means significant clinopy-
roxene loss during partial melting. The trace element composi-
tion of the xenoliths studied suggests similar geochemical evolu-
tion (early depletion followed by different degree enrichment in
light rare earth elements).

The olivines have a characteristic crystallographic preferred
orientation (CPO) with [010]-axes perpendicular to the foliation
and the [100] and [001]-axes forming a continuous girdle in the
foliation plane (Fig. 1). Contrarily, the CPO pattern of orthopyro-
xene is much more scattered, although a double maximum can be
observed in [001] planes parallel and perpendicular to the plane of
lineation (Fig.2). In case of olivine, the activation of multiple slip
systems: (010)[100] and (010)[001] is suggested. The deformation
micro-mechanisms of orthopyroxenes are suggested to be a combi-

nation of intracrystalline glide on the (100)[001] system and some
kind of other mechanism resulting in quite scattered patterns. We
suggest that the unusual orientation patterns of olivines and ortho-
pyroxenes are the result of the complex tectonic evolution of the re-
gion. The flattened equigranular xenoliths could represent a struc-
tural domain within the subcontinental lithospheric mantle beneath
the volcanic field with particular seismic characteristics.

The occurrence of flattened domains in the upper mantle may
considerably influence the percolation and residence time of man-
tle melts and fluids, which could promote or prevent melt/wall-rock
interaction. Furthermore, the studied upper mantle xenoliths may
provide insight into anisotropic nature of the lithospheric mantle
beneath the central part of the Carpathian-Pannonian Region. We
suggest anisotropic nature is very likely associated with the tecto-
nic evolution of the Carpathian-Pannonian Region.
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B Fig.2. Crystallographic preferred orientation (CPO) patterns of orthopyroxene in a studied spinel lherzolite xenolith. Horizontal
black lines denotes the foliation, the lineation at 90°/0°. The thin sections had been cut oriented in xz- and yz-planes (i.e. perpendi-
cular to the foliation and parallel to the lineation). Sectioning inaccuracies were corrected by rotating the data. Pole figures are low-
er hemisphere, equal area projections. n: number of grains measured by EBSD.
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