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The Lower Miocene, autochthonous deposits from the basement of
the Flysch Western Carpathians in Poland have been known since
the late 1970’s. The deposits were documented in the following
deep boreholes: Bielsko 4, Sucha IG 1, Zawoja 1, Lachowice 1, 2,
3a, 7, Cieszyn IG 1, Bielowicko IG 1 and Zebrzydowice 13 (see
Oszczypko and Oszezypko-Clowes 2003, Slaczka and Oszczyp-
ko 1987, and bibliography therein). The oldest known deposits of
the Zawoja Fm. probably belong to the Oligocene (Egerian). In the
middle part of this formation a 43 m strongly, folded flysch olisto-
strome (Palaecocene-Middle Eocene) was pierced.

The Sucha Formation, which was identified in the given
boreholes, overlaps the Zawoja Fm.: Sucha IG 1, Zawoja 1, La-
chowice 1, 2, 3a, 7 and Stryszawa 1K. This formation is an ol-
istoplaque of up to 370 m thick and composed of Lower Creta-
ceous to Paleocene flysch olistholiths from the Subsilesian and
Silesian units with an Early Miocene matrix. This formation is
mainly covered by coarse, clastic, Stryszawa Fm. deposits of up
to 566 m thick. The conglomerates, derived from the erosion of
the Carpathian Flysch belt and the Paleozoic basement, contain
carbonate and gypsum cement. From this formation Ottnang-
ian-Karpatian, calcareous nannoplankton (NN 4) was also re-
ported as well as recycled Lower Cretaceous — Early Miocene
foraminifera. These deposits became transgressively overlapped
by Degbowiec Conglomerates (Late Karpatian/ Early Badenian).

In the Cieszyn area between the Zebrzydowice Fm. (Egg-
enburgian-Ottnangian) and the Dgbowiec Conglomerate, a
25-150 m thick, flysch olistoplaque (Zamarski Mb.), composed
of elements of the Subsilesian Unit were discovered. This ol-
istoplaque is also known as the ,,01d Styrian overthrust” from
Northern Moravia. All of the buried flysch outlayers probably
developed during Ottnangian-Karpatian as an olistoplaque or a
gravitational nappe, which slid from the front of the contempo-
raneous, Flysch Carpathians. The geological results of the bore-
holes drilled in the Andrychéw- Zawoja —Zywiec- Cieszyn en-
able us to propose the following paleotectonic scenario:

The Egerian-Ottnangian period of the marine deposition in
the Carpathian foreland basin was followed by the Intra-Bur-
digalian folding (Late Ottnangian), the uplift and overthrust of
the Outer Carpathians onto the foreland platform. At the turn of
Ottnangian the front of the Outer Carpathians was located about
50 km south of the present-day position. The load of the grow-
ing, Carpathian accretionary wedge caused a bending of the
platform basement and the development of the moat-like flexu-
ral depression of the Carpathian inner foredeep (Oszczypko
1998), filled with molasee deposits. This was accompanied by
the development of large-scale slides (olistoplaques and gravi-
tational nappes) along the front part of the Sub-Silesian Nappe.
In the Cieszyn area this overthrust reached more or less the



present-day position of the Carpathians. The olistoplaque for-
mation was postdated by the Karpatian period of intensive sub-
sidence and deposition in the inner foredeep.
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Introduction

A major proportion of the Pre-Neogene basement of the Apuseni
Mts. (Romania) and the Pannonian Basin (Hungary) is built up
by the Tisia Composite Terrane Alpine Megatectonic Unit. The
crystalline mass of the Tisia Composite Terrane is characterised
by granitoid ranges and anticline wings of middle and high grade
metamorphites (Pal Molnar et al. 2001A, B, 2002). The largest
basement exposure within the Tisia Composite Terrane is repre-
sented by the Apuseni Mts. The Apuseni Mts. are partially built
up by two Alpine overthrust units (Codru and Biharia Nappe Sys-
tems), carrying Variscan granitoid intrusions (Pana 1998). These
granitoids were mainly characterized by petrographical and geo-
chronological studies (Giusca 1979, Pana 1998), their relation to
the Pannonian Basin granites are less studied.

The paper presents results of mineralogical and mineral
chemistry studies performed on granitoids of the Codru and Bi-
haria Nappe Systems, exposed in the Highis Mts. The final aim
of the research is to reveal correlations between the granitoids
of the Apuseni Mts. and the Variscan granitoids of the South
Hungarian Basement.

Geological Setting and Location

The Highis Mts. are located on the W-SW part of the Apuseni
Mts. Its crystalline basement is formed by the Tisia Composite
Terrane, its main mass is made up by nappes of the Codru and
Biharia Nappe Systems, both of which were formed during the
pre-Gosau tectogenesis but with strikes of opposite direction. The
Codru Nappe System is in lower position and the Biharia Nappe
System is in upper position. Both nappe systems are positioned
on the Bihor Unit (Sandulescu 1984), both contains granitoids
of Variscan age (Pand 1998). The granitoids of the Codru Nappe
Sytem, which are located in the Highis Mts., are positioned into
the Upper Proterosoic Codru sequence as a part of the Finig Al-
pine Nappe (Siria granitoids). Siria granitoids, located on the N

and W part of the Highis Mts., form a unified mass with a network
of aplitic and pegmatitic veins, their contact zone is characterised
by biotite-rich hornfels and paragneises of high biotite content.
According to Pana (1998), their age is on the boundary of Car-
boniferous and Permian. With the help of the K/Ar method Soroiu
et al. (1969) determined a 221-226 Ma age from the biotites of
the Siria granitoides. The granitoids of the Biharia Nappe Sys-
tem, which are located in the Highis Mts., are positioned in the
Biharia Lower Paleosoic sequence as a part of the Biharia Alpine
Nappe. In their contact zones hornfelised metabasites and parag-
neises can be found (Highis granitoids). Highis granitoids are Var-
iscan, postkinematic granites, containing aplitic and pegmatitic
veins (Giugca 1979). Giugea et al. (1964) estimated a 350 Ma age
from the Highis Granitoid Complex with the help of K/Ar (WR)
method. Nevertheless, Pana (1998) with the more reliable U/Pb
method determined a 264-267 Ma age from zircon fractions, and
he explained the formation of Highig granitoids with a short last-
ing magmatism at the end of the early Permian.

Sampling and Analytical Methods

Samples are originating from the vicinity of settlement Galsa
(Siria granitoids — 32 rock samples) and Paulis (Highis grani-
toids - 28 rock samples). During the research 84 mineral chemi-
cal analyses were made at Department of Mineralogy and Pe-
trology, University of Graz. Measurements were performed at

a 15 kV acceleration voltage and 10 nA current. Spectra were
evaluated with software Oxford-Isis. Processing of raw data
was made with softwares MinPet 2.0 and Minprog.

Mineralogy and mineral chemistry

On the basis of modal analyses, rock samples from Galsa are
syenogranites with high mica content (10—12 vol.%). The mo-
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