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Geochemistry of the Orthogneisses from the Northern Part of
the Lipowe Hills (Eastern Part of the Fore-Sudetic Block)
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University of Wroctaw, Institute of Geological Sciences, Pl. M. Borna 9, 50-204 Wroctaw, Poland

The Lipowe Hills massif'is located in the eastern part of the Fore-
Sudetic Block (in the East/West Sudetes boundary zone), be-
tween the Strzelin crystalline massif in the east and the Niemc-
za-Kamieniec metamorphic complex in the west, about 40 km
south of Wroctaw. It consists of three main rock groups: gneisses,
schist series (amphibolites, mica schists, calc-silicate rocks and
marbles) of an unknown age and Variscan granitoids, dated at
329+11 Ma (Oberc-Dziedzic and Pin, 2000).

Four principal varieties of gneisses are exposed in the Lipo-
we Hills massif (Wojcik, 1968, 1973; Oberc-Dziedzic 1988, 1995):
1) light, laminated or augen gneiss (the light Stachéw gneiss),
2) dark, fine-grained migmatitic, sillimanite gneiss (the dark
Stachow gneiss), 3) light, migmatitic gneiss with sillimanite
nodules (the Nowolesie gneiss) and 4) mylonitic, chlorite gneiss
(the Henrykow gneiss)

Geochemical investigations were carried out on samples
collected from the boreholes Stachow-1 (ST-1) and Stachow-2
(ST-2), located in the middle and northern parts of the Lipowe
Hills massif. For chemical analyses two samples of gneisses
(ST-1 86, ST-2 233), corresponding to the so-called light
Stachow gneisse, were selected.

The studied gneisses are light grey, medium to coarse-grain-
ed and show streaky texture. The rocks are composed of quartz,
plagioclase and microcline. Biotite is less common. Muscovite,
sillimanite (fibrolite) and chlorite (after biotite) occur as minor
constituents. In places, sillimanite is replaced by large muscovite
crystals. Plagioclase is often sericitized. Accessory phases com-
prise garnet, zircon, apatite and opaque minerals.

Discrimination plots TiO, vs. SiO, (Tarney, 1976) and
P,0s/TiO, vs. MgO/CaO (Werner, 1987) show that the analysed
gneisses are orthogneisses. They contain between 1.22-1.66 %

of normative corundum. Chemical composition is dominated
by normative quartz and feldspar (>90 %), whose proportion
also suggests granitic protolith.

The orthogneisses have a composition of peraluminous, calc-
-alkaline granites. The value of normative corundum (> 1) as
well as the molar proportion of Al,O;/CaO+Na,0+K,0>1
(1.07-1.12) indicate S-type granites (White and Chappell, 1974).
The Nb/Th ratio ~2 (0.48-1.22) is characteristic of crustal ma-
terial (Shaw et al., 1986). The analysed gneisses show a flat
REE pattern with Eu anomaly as compared to the composition
of'lower crust. Chondrite-normalized values of the gneisses dis-
play slight enrichment in LREE, strong negative Eu anomaly
and flat HREE pattern (10-20 times chondrite). Negative Eu
anomaly and relative LREE enrichment indicate that fractional
crystalization played an important role (Pearce et al., 1984).
Trace element contrentrations normalized to ocean ridge gran-
ite display geochemical patterns (K,O, Rb, Ba Th >1, positive
Ce anomaly) similar to volcanic arc granites and collision gran-
ites (Pearce et al., 1984). On the discrimination diagrams Rb
vs. (Nb+Y) and Rb vs. (Ta+Yb) the analysed samples fall in the
volcanic arc and late or post-collision calc-alkaline granites
fields. Harris et al. (1986) provided a possibility to distinguish
volcanic arc intrusion from late or post-collision one. Based on
the Ta vs. Nb plot, the examined gneisses fall in the volcanic
arc field. Similar conclusions may be drawn from the Rb/30-
-Hf-Ta*3 triangular plot (Harris et al., 1986).

Described gneisses originated from granitic protolith. Pris-
tine rocks consisted of peraluminous, calc-alkaline granite of
S-type. They were probably the products of crustal material melt-
ing. Tectonic setting of the granites is very questionable, al-
though the obtained data indicate their emplacement in a volca-
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nic arc environment. Most of the classification diagrams used,
are based on Rb, the element which can be very mobile, espe-
cially during metamorphism. Some varieties of the gneisses from
the Lipowe Hills massif have their equivalents in the adjoining
area of the Strzelin crystalline massif (SCM) (Oberc Dziedzic,
1988, 1995). Two types of the gneisses from the SCM were
dated, giving the ages of 568+6 Ma (the Strzelin gneiss, Oberc-
Dziedzic et al., 2001) and 504+3 Ma (the Goscigcice gneiss,
Oliver et al., 1993). The geochemical composition of the Strzelin
gneiss (Szczepanski, 1999) is very similar to analysed gneisses
from the northern part of the Lipowe Hills.
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