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Granitic Rocks from Branisko Mts. (Western Carpathians):
Geochemistry, Mineralogy and Tectonic Implications
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On the basis of textures, mineral composition and geochemical
characteristics, the granitoid rocks of Branisko crystalline base-
ment form two separate main groups: 1) syn-collision peralumi-
nous leucocratic granites and granodiorites widely distributed in
the S and W part of Branisko crystalline basement; 2) post-col-
lision granodiorites inhabited mainly in the NE part of mention
crystalline basement. Available mineralogical and geochemical
data reveal that these two groups can be characterised by differ-
ent magmatic evolution or protolith history.

The first group shows rather evolved geochemical characte-
ristics. Major and trace element geochemistry of (leuco)granites
clearly indicates their crustal origin. The main rock-forming mi-
nerals are K-feldspar + quartz + albite (An, s) + muscovite; essen-
tial accessory mineral phases are apatite, zircon (S, ;; L, 5 types),
monazite, xenotime, garnet + rutile whereas REE contents (Lay/

Yby ~19) are particularly controlled mainly by monazite. EMPA
dating of monazite yielded age 342 + 15 Ma for leucocratic grani-
tes (Bonova et al. 2005). Granodiorites which are occurred in
western part of Branisko crystalline basement show slightly dif-
ferent features in comparison with granodiorites—tonalites from
NE side. Higher volume of K-feldspars and significantly lower
content of biotite or other mafic minerals is their dominant fea-
ture. Biotite exhibits a high total Al contents, reaching up to

~3.25 apfu. The biotite samples from investigated granodiorites
define a relatively narrow range of Fe/(Fe+Mg) values, from
0.51 to 0.54 apfu and higher contents of TiO, (around 3.8 wt.%).
Accessory minerals are zircon, apatite, rutile and monazite.

The granites of S and W parts of Branisko crystalline com-

plex generally display affinity to S-type granites. In particular,
we suggest that leucocratic granites have been formed by crys-



tal fractionation within main meso-Hercynian (350-330 Ma) pe-
riod as a part of S-type granite suite of the Western Carpathian
basement complexes or as a result of continental collision dur-
ing Missisipian (Lower Carboniferous).

The second group show less evolved geochemical character,
biotite tonalite with hornblende and granodiorite prevail. Typical
is enrichment in Ti, Sr, Zr and incompatible elements; normali-
zed REEs are plotted with steep pattern (Lay/Yby ~29; Kohut
et al. 2003). The main rock-forming minerals of these granitoids
are represented by plagioclase (Ans,) + quartz + K-feldspar + bio-
tite. Biotite is defined by low Fe/(Fe+Mg) ratio (0.47 apfu) and
total Al content reaches maximal 2.79 apfu. Significant abun-
dance of titanite in an investigated rocks is compensated by lower
TiO, content in biotite (1.89 to 2.73 wt. %). Typical accessories
are zircon (Si,,16.17 subtypes), allanite, titanite, apatite and magne-
tite. The accessory mineral assemblage indicates an oxidation
conditions in magma and geochemical aspects of investigated
granodiorites suggest their competence to I-type suite of granit-
ic rocks. This magmatism, similarly as in the other core moun-
tains of the Western Carpathians, is rooted in the low crust and
emplaced rather high to the middle crustal level. I-type pluton-
ism in Western Carpathians is interpreted as an independent pulse
during extension or transtensional regime within meso-Varis-
can orogenesis (Broska and Gregor 1992, Broska and Uher 1991,
2001, Haunschmid et al. 1997, Petrik et al. 1994, Petrik and Ko-
hat 1997, Petrik et al. 2001 and other). Consequently, we assume
that granitoids in Branisko crystalline complex of S and I-type
affinities are genetically joined with two separate tectonomagma-
tic events.

References

BONOVA K., JACKO S., BROSKA I. and SIMAN P, 2005.
Contribution to geochemistry and geochronology of leuco-
granites from Branisko Mts. (in Slovak). Miner. Slov., 37:
349-350.

GeolLines 20
2006

BROSKA I. and GREGOR T., 1992. Allanite-magnetite and mo-
nazite-ilmenite granitoid series in the Tribe¢ Mts. In: J. VO-
ZAR (Editor), Western Carpathians, Eastern Alps, Dinarides.
Conf. Symp. Sem., Bratislava, pp. 25-36.

BROSKA 1. and UHER P., 1991. Regional typology of zircon
and relationship to allanite/monazite antagonism (on an
example of Hercynian granitoids of Western Carpathians).
Geol. Carpath., 42: 271-277.

BROSKA 1. and UHER P., 2001. Whole-rock chemistry and
genetic typology of the West-Carpathian Variscan granites.
Geol. Carpath. 52: 79-90.

HAUNSCHMID B., BROSKA I., FINGER F. and PETRIK 1.,
1997. Electron microprobe dating of accessory monazites
from Western Carpathians granitoids. In: D. PLASIENKA,
J.HOK, J. VOZAR and M. ELECKO (Editors), Alpine evo-
lution of the Western Carpathians and related areas. Dionyz
Star Publishers, p.15.

KOHUT M., POLLER U., NABELEK P., TODT W. and
GAAB A.S., 2003. Granitic rocks of the Branisko Mts.— par-
tial melting products of the Patria amphibolite — gneissic
(greenstone) complex. J. Czech Geol. Soc., Abstr., 48: 78-79.

PETRIK I., BROSKA 1. and UHER P., 1994. Evolution of the
Western Carpathian granite magmatism: age, source rock,
geotectonic setting and relation to the Variscan structure.
Geol. Carpath., 45: 283-291.

PETRIK I. and KOHUT M., 1997. The evolution of granitoid
magmatism during the Hercynian orogen in the Western
Carpathians. In: P. GRECULA, D. HOVORKA and M. PU-
TIS (Editors), Geological evolution of the Western Carpa-
thians, Miner. Slov., pp. 235-252.

PETRIK I., KOHUT M., BROSKA 1. (Editors), BEZAK V.,
BROSKA 1., HRASKO L., JANAK M., KOHUT M.,
PETRIK I., PLASIENKA D., UHER P., POLLER U.,
TODT W., NABELEK P. and RECIO C., 2001. Granitic
plutonism of the Western Carpathians: characteristics and
evolution & Excursion guide to Eurogranites 2001. SAV,
GSSR, Bratislava, pp. 1-116.



