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The (North) Biikk Parautochton is a major tectonic unit of the
Biikk Mountains, consisting its central, eastern and northern parts.
It is composed of a rock sequence from Middle Carboniferous

to Upper Triassic, predominantly of metacarbonates intercalated
with metapelites, metapsammites and metavolcanics. The most ex-
posed rock types are platform and basin facies limestones.

The whole sequence was affected by the Alpine dynamother-
mal metamorphism (e.g. Lelkes-Felvari et al. 1996). This meta-
morphism in the eastern part of the Biikk Mts. reached the green-
schist and pumpellyite-actinolite facies, represented first of all with
higher anchizonal metasediments (Arkai 2001). The metamorphic
grade was determined by mineral assemblages from Paleozoic and
Mesozoic metasediments and Middle Triassic metavolcanics, as
well as by analytical methods such as illite crystallinity (IC) data
from metapelites and metavolcanics, vitrinite reflectance from me-
tapelites. Based on minerals, occurring in the Upper Triassic meta-
basalts, the maximal fluid pressure is estimated for 300 MPa, while
the temperature could reach 350 °C.

The Mesozoic limestones of the Parautochton are generally
neomorphosed and have medium to strong shape preferred ori-

entation (SPO). The macro- and microscopic features show mul-
tiphase deformation. The first, recognizable deformation phase
(“early phase” in Németh and Madai 2003) is characterized by
ductile forms and textures, showing cleavage (“main cleavage”
in Csontos 1999) and multi-order folding on the macro-scale,
SPO and other ductile strain patterns on the micro-scale. Later
deformation phases resulted predominantly in brittle deforma-
tion in the limestones, however the less competent metapelites
and metavolcanics could form ductile strain patterns also in
later phases.

Having been an entirely ductile deformation phase, it is be-
lieved that the early deformation phase took place during the
peak of the Alpine dynamothermal metamorphism (Csontos 1999,
Németh and Madai 2004). The aim of this study is to correlate
the available data on metamorphism with the stress-tempera-
ture conditions of the most ductile (early) deformation phase, by
means of limestone microstructure and strain pattern analyses
and interpretation of foreign analogies (Groshong et al. 1984, Fer-
rill 1991). The investigated strain patterns comprise the type and
intensity of crystal preferred orientation (CPO), development of
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“core and mantle” structures, as well as the width and deformation
of mechanical e-twins in large calcite crystals.

The strongest deformation was detected in mylonitized lime-
stones. These rocks occur in shear zones, their texture is characte-
rized by “c-axis fibre type” CPO, that indicates dynamic recrys-
tallization. Relicts of coarse, strongly-twinned crystals (“cores”
flow in these rocks in the broad “mantle” of the dynamically re-
crystallized matrix.

Out of shear zones, the appearance of “core and mantle” stru-
ctures is a general feature, too. Here the core corresponds to the
strongly-twinned large crystals, while the mantle is a rim of re-
crystallized calcite grains with d~20-30 pm size. The thickness
of the mantle and the deformation style of mechanical twins de-
pend on the intensity of shear strain. During small strain, only
twins form in the large crystals, mantle does not develop. Con-
versely, in strongly-strained limestones a broad mantle develops
around the coarse grains, which include curved and recrystal-
lized twins. The microcrystalline matrix of these rocks shows an
a-axis fibre type CPO or it lacks CPO that points to the appear-
ance of grain boundary sliding (GBS) as the dominant deforma-
tion mechanism. Applying these strain patterns, the shear strain
developed during the early deformation phase can be estimated
between y=0,3-5. The latter value characterises the shear zones.
The average twin-width in the coarse calcite grains exceeds 5 pm
which indicates that twinning took place above 200 °C.

The results obtained from strain patterns of the coarse-grained
calcite aggregates and mechanical twins in the Eastern Biikk corre-
lates well with metamorphic grade indicators, measured directly in
limestones such as Conodont Color Alteration Index (CAI) (Sudar
and Kovacs in press) and measured in other rock types, using mine-
ral assemblages, IC and vitrinite reflectance data (Lelkes-Felvari et
al.1996). The epizonal metamorphism correlates with strain patterns
such as dynamic recrystallization, strongly developed core and man-
tle structures, curved and recrystallized calcite twins with at least
5 microns width. The anchizonal metamorphism correlates with

dynamic recrystallization and GBS, with less-developed core and
mantle structures, curved or straight twins with 3—6 microns width.
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