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ting of the higher Mesozoic nappes which were emplaced in
a relatively short time and in a "thin skinned" tectonic regime.
During the time span of 75 Ma to 80 Ma a temperature of
about 300"C was sustained in certain parts of the southern
Veporicum, as documented by biotite cooling ages. This Late
Cretaceous period is characterised by an extensional regime
and by local thermal perturbation. A thermal effect of a con-
tact aureole near the Rochovee granite may be regarded as the
third episode of the Alpine metamorphic history. We interpret
some older age (e.g. a staircase spectra of muscovite - 123 Ma
and 134 Ma) as a result ol Alpine excess Ar. On the other
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hand, amphiboles from metabasics recording 137 Ma and
150 Ma reflect an incomplete Alpine rejuvenation of the Her-
cynian metamorphism.

The petrographic phenomena as well as geochronological
data indicate an increase in Alpine thermal reworking from the
southwest to the northeast. The Cretaceous orogenetic evol-
ution of the southern Veporic domain had many features in
common with the Mittelostalpin unit in the Eastern Alps but
a potential pre-Barrovian HP event (of a different provenance
than that of the southerly situated Meliaticum) has not been
revealed.

High Pressure — Low Temperature Metamorphism in the
West Sudetes: Tectonic Implications
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High pressure — low temperature {HP-LT) metamorphic rocks
(blueschist facies) are an important tool in the construction of
tectonic models, as they are, commonly. interpreted to delin-
cate major tectonic sutures. In the West Sudetes, blueschist
facies metamorphism is recorded in two areas: (a) the E and
S metamorphic envelope of the Karkonosze pluton (Chéb and
Vrdna 1979, Kryza and Mazur 1995, Smulikowski 1995, Pa-
tocka et al. 1996) and (b) the Kaczawa complex (Kryza et al.
1990, Muszyriski and Kryza 1993).

The southern and eastern envelope of the Karkonosze
granite comprises several tectonic units which differ in their
lithostratigraphic contents and P-T paths (Kryza and Mazur
1995, Mazur 1995). The blueschist facies mineralogy (e.g.
glaucophane, Si-rich phengite) is found in the external and
structurally highest tectonic units {(Niedamiréw, Rychory and
Zelezny Brod areas) and is best preserved in metabasic rocks
associated with phyllites of poorly constrained, early- to mid
Palaeozoic age (including documented Silurian). The P-T
conditions for the HP event are estimated at ca. > 8 kbar and
300-400"C. The P-T paths of these HP units are in marked
contrast with the conditions experienced by the structurally
underlying tectonic unit (the Kowary/lzera gneisses and their
mica schist envelope) which underwent MP regional and,
locally, contact metamorphism. The HP rocks are separated
from the underlying tectonic unit by a tectonic contact (Mazur
1995).

The Kaczawa complex comprises several tectonic units
interpreted as thrust sheets, involving tragments of Palaeozoic
succession (Cambrian to Upper Devonian and, locally Lower
Carboniferous), and polygenic melange bodies mostly assumed
to be Upper Devonian or Lower Carboniferous in age (Bara-
nowski et al. 1990). In spite of deformation and metamorph-
ism, primary sedimentary and volcanic structures are well
preserved in the Kaczawa complex rocks. A record of early
HP-LT metamorphic event has been found in most of the
tectonic units of the area and it includes: (a) zoned amphiboles
in mafic rocks (from glaucophane to actinolite); (b) zoned
white mica (Si content from 3.55 in cores to 3.05 in rims);
and (c) relics of pure jadeite in felsic metavolcanics. The P-T
conditions of the HP-LT event can be assessed as > 10 kbar
and 300-400°C. The medium pressure overprint generally
represents conditions typical of lower part of the greenschist
facies.

Tectonic implications

l. The two described metamorphic complexes in the West

Sudetes (E and S Karkonosze and Kaczawa complex) bear

record of ecarly HP-LT events typical of the blueschist

facies. followed by MP metamorphism, mostly under the
greenschist facies. As shown by “’Ar-"’Ar dating (Maluski
and Patocka 1997), which is also supported by geological
constraints, the HP event took place at ca. 360 Ma, while
the MP overprint can be dated at around 340 Ma ago.

The presence of blueschist facies rocks corroborates the
hypothesis that this part of the Sudetes may represent frag-
ments of a Variscan accretionary prism (Baranowski et al.

1990). In a broad sense, the area is located at the bound-

ary between major tectonic zones of the Variscan orogen:

Saxothuringian to NW, and Barrandian plus Moldanubian

to SE.

3. The general metamorphic zonation in the Sudetes allows
a subdivision of this area into two domains: (a) WNW
domain, with records of HP-LT metamorphism, and (b)
ESE domain, with relics of UHP-HT rocks and usually
strong LP-HT regional imprint. Following the interpreta-
tion based on "extrusive tectonics" models (Thompson et
al. 1997), the first domain may comprise fragments of
narrow, moderately buried (ca. 30 km) and guickly exhu-
med external parts of the orogen, while the second domain
could be a fragment of deeply buried (50 or more km) and
rather slowly exhumed internal parts of the Variscan belt.

4. Detailed tectonic interpretations remain controversial. The
two blueschist facies complexes, apart from their similar-
ities, display important differences.

E and S Karkonosze: HP-LT rocks are found only in the upper

tectonic units, on the E and S(?) side of the so called Leszczy-

niec Shear Zone. Such a position of the blueschist facies rocks
confirms that this zone is a major tectonic boundary.

Kaczawa complex: in spite of its mosaic tectonic pattern
— it seems to represent a roughly coherent stratigraphic
sequence which as a whole experienced roughly the same P-T
conditions. The recognised close spatial association of the HP
rocks and polygenic melange bodies suggests that the model
of "imbricated slab" or "subduction channel” could have been
the mechanism of exhumation of this rock complex.

These differences seem to be at variance with the new
concept of Cymerman et al. (1997) which assumes a continu-
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ation the Leszczyniec Shear Zone across the Intra-Sudetic
Fault into the so called Kaczawa Line, and thus ignores a
significant strike-slip displacement on it (Aleksandrowski et
al., in press).
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The Intra-Sudetic Basin, situated at the northern margin of the
Bohemian Massif in the West Sudetes, represents one of larger
intramentane troughs widespread along the Variscan belt of
Europe. It is filled with a Lower Carboniferous to Lower
Permian volcano-sedimentary molasse sequence, overlain by
Upper Permian, Lower Triassic and Upper Cretaceous conti-
nental and shallow-marine deposits. The total thickness of
sediments filling up the basin range up to 12 km. The In-
tra-Sudetic Basin corresponds to a large fault-bounded syncli-
norial structure, 70 km long and 35 km wide, extended in the
WNW-ESE direction. It is framed by crystalline basement
units of the Varisean consolidation and, locally, by another
Late Palacozoic sedimentary basins.

The Intra-Sudetic Basin was initiated at the beginning of
Early Carboniferous as an intramontane depression bounded
by tectonically aclive margins (Teisseyre 1968). Its NW part
was framed by the Géry Kaczawskie metamorphic complex,

‘Rudawy Janowickie complex and, hypothetical, South massif

which were rapidly uplifted and eroded during Early Carbonif-
erous. Since Late Tournaisian to Middle Visean the basin was
filled with non-marine, clastic deposits comprising mainly
coarse-grained conglomerates and sedimentary breccias. This
part of the Lower Carboniferous molasse sequence of 5 km
thick was formerly referred to as "Older Culm" (Dathe 1892;
Teisseyre 1975). It represents deposits of transverse alluvial
fans developed along active fault scarps bounding the basin.
Alluvial fans grew centripetally towards the axial fluvial belt

with easterly inclined palacoslope (Teisseyre 1968, 1975;
Dziedzic and Teisseyre 1990). The upper Tournaisian - Middle
Visean succession shows a distinet cyclic organisation (Tei-
sseyre 1968, 1975). It comprises several megacyclothems
which are distinguished as individual lithostratigraphic units:
the Ciechanowice. Stare Bogaczowice and Lubomin Forma-
tions.

During the Late Visean a marine transgression invaded
westwards along the northern margin of the Intra-Sudetic
Basin (Zakowa 1963). The western part of the basin was
covered by a shallow marine embayment passing southwards
into an extensive fluvial/deltaic system. At the same time, the
eastern part of the basin was overlaid, in contrast, by a rela-
tively deep sea. The Upper Visean sedimentary succession was
referred to as the Szezawno formation ("Younger Culm"). Its
thickness increases gradually from 600 m in vicinities of Wat-
brzych to approximately 2 km in the western part of the basin.
Sediments include fossiliferous shales containing brackish
fauna (Zakowa 1963).

A tectonic uplift of the east and south basin borders led,
at the turn of Early and Late Carboniterous, to palaeogeogra-
phical rearrangement of the Intra-Sudetic Basin and to
reorganisation of its depositional system. In consequence of a
marine regression, the consecutive Upper Carboniferous to
Lower Permian sedimentary successions were formed in a
continental setting. The Upper Carboniferous sequence consists
of few individual fining upwards megacyclothems, typical of



