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The northern and northeastern margins of the Bohemian Mas-
sif (the West Sudetes) are complex mosaic of the distinguished
crustal units which are considered to be Variscan terranes de-
fined according to autonomous stratigraphic, igneous and tec-
tonometamorphic records. The terrane juxtaposition is the re-
sult of multiple collisions of the Gondwana supercontinent
derived microplates with Baltica and/or East Avalonia, and sub-
sequent late Variscan large-scale shear movements.

In considerations on the terrane evolution of the West Su-
detes a key role is attributed to the Krkonoge-Jizera Crystalline
Unit (= terrane). The major part of this terrane is occupied by
large antiformal unit of the Izeraand Krkono8e gneisses (meta-
morphosed Cambrian to Ordovician granitoids). In the core parts
it is intruded by the late Variscan KrkonoSe-Jizera granite plu-
ton. Its southern and eastern rims consist of the Early Palaeo-
zoic metamorphosed volcano-sedimentary sequences of the
South and East Krkono$e Complexes. The Jestéd Unit (com-
prising also the Late Devonian to Early Carboniferous volcano-
sedimentary suite) represents an autonomous domain on the W
of the Krkono§e-Jizera terrane. The above mentioned units are
showing considerable diversity both in the metamorphic grade
and protolith composition, and are tectonically bounded for the
most part.

The succession of Palacozoic tectonothermal events is re-
corded in the metamorphosed igneous and sedimentary rocks of
the Krkono3e-Jizera terrane; the sequence of the events was
precised by the Ar-Ar age determination method on micas. The
results distinguished several prominent ages:

(1) ca. 465 Ma (Middle Ordovician) age on the detrital musco-
vite from the Ordovician(-Silurian?) quartzite of the Poni-
kla Group. A medium- to coarse-grained rock (of granitoid
or migmatitic type) is presumed to be the source rock ac-
cording to the muscovite grain dimensions. The age corre-
sponds to the interval 450-500 Ma determined by Rb-Sr
whole-rock method for the Izera and Krkonoe gneisses
and Rumburk granite (considered to be the gneiss protolith)
(Borkowska et al. 1980). It also approximates the range
480-515 Ma of the U-Ph and Pb-Pb zircon data which were
measured on the various types of the Izera and Krkonose
gneisses and granites, and interpreted as the magmatic ori-
ginages (e.g. Kréneretal. 1994). The origin of the granitoid
protolith of the Izera and KrkonoSe gneisses is considered
to be related to the Early Palacozoic incipient rifting of the
Cadomian basement of the Lusatian and Krkonoge-Jizera
terranes (Borkowska et al. 1980, Kryza and Pin 1997, Bi-

alek 1998, Kachlik and Pato¢ka 1998) . The intracontinen-

tal rift tectonic setting is evidenced by the bimodal volcan-

ism of the South and East Krkono$e¢ (Winchester et al.

1995, Patocka et al. 1997, Fajst et al. 1998) and Kaczawa

Mts. Complexes (Furnes et al. 1994) which peaked around

the Cambrian/Ordovician boundary (Oliver et al. 1993,

Bendl and Patocka 1993).

ca. 360-365 Ma (Late Devonian) group of ages on the mafic

blueschists of the East Krkono$e Complex. They date ces-

sation of the HP-LT metamorphic event (related to subduc-

tion of oceanic lithosphere?) (Maluski and Patoc¢ka 1997)

which was rather ubiquitous in the KrkonoZe-Jizera terrane

(with exception of the Je§téd Unit) (Kachlik and Patoéka

1998) . The South Krkono3e Complex mafic metavolcanics

display lower blueschist facies assemblages (Fediuk 1962,

Fajst et al. 1998) documenting an incipient HP-LT meta-

morphism. The metabasites of Early Palaeozoic protolith

age which are comprising relics of the early Variscan blue-
schist facies assemblages, are described also from the Lusa-
tian Unit (e.g. Kramer 1988), and the Jachymov Group in
the Erzgebirge Mts. (Soucek 1987). The mafic rocks show-
ing certain effects of the Variscan subduction related HP-

LT metamorphism are thus distributed throughout the north-

ern realms of the Bohemian Massif and may be interpreted

as markers of a dismembered suture zone.

(3) ca, 340-345 Ma (Early Carboniferous) group of ages on the
East and South KrkonoSe metabasites. This age is consid-
ered to date the greenschist up to lower amphibolite facies
metamorphic overprint which was subsequent to the early
Variscan HP-LT metamorphic event (Maluski and Patocka
1997), and connected with the onset of the Early Carbonif-
erous thrusting and tectonic exhumation of the deeply sub-
ducted crustal slices (e.g. Kachlik and Patotka 1998).

(4) 320-325 Ma (the earliest Late Carboniferous) ages yielded
by the Early Palacozoic mafic mevolcanics and graphite phyl-
lites as well as by the Izera and KrkonoSe gneisses. They
are interpreted as the time of the major late Variscan shear-
ing and thrusting which produced the dominant composed
NW-SE directed linear fabric of the Krkonoge-Jizera terrane
(Marheine et al. 1998). The later phases of this process
may be contemporaneous with the Krkono3e-Jizera granite
pluten emplacement dated at 328+12 Ma according to Rb-
Sr whole-rock isochron (Pin et al. 1988).

(5) 313-314 Ma (Late Carboniferous) ages on the contact aure-
ole rocks of the Krkono3e-Jizera granite and the minette
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representing the dyke rocks which were genetically related
to the granite by Ptak (1962). The ages show the upper-
most limit of duration of the Variscan magmatic and tec-
tonometamorphic processes, including the pluton metamor-
phic zone cooling below closing temeprature of micas, and
the late-tectonic granite intrusions - e.g. of the leucogranites
crosscutting the Krkonoge-Jizera granite which provided

Rb-Sr pooled isochron of 3105 Ma (Mierzejewski et al.

1994). They also indicate waning of the late Variscan shear-

ing and thrusting in the Krkono$e-Jizera terrane (Marheine

et al. 1998).

The cooling age of 465 Ma of the detrital muscovite from the
Ordovician(-Silurian?) quartzite indicates that the mineral iso-
topic system was undisturbed by the younger phases of tec-
tonothermal history. However, the muscovites of two blueschist
samples from the structurally underlying tectonostratigraphic
subunit (from the transition between the East and South
Krkonoge Complexes) provided ages of 320-325 Ma which are
the evidence of complete resetting of the previous blueschist
event (terminated at 360 Ma). On the contrary. in the East
Krkono%e Complex, the LP-HT overprint at ca. 340-345 Ma
simply followed the HP-LT event, and left its record quite un-
disturbed.

The Middle Ordovician detrital muscovite found in the Pon-
ikl Group quartzite - providing the oldest determined Ar-Ar
plateau age. i.e. the event (1) age - documents not only the Early
Palacozoic age of the above described (intracontinental rift re-
lated?) granitoid intrusions in the KrkonoSe-Jizera terrane
(Borkowska et al. 1980, Bialek 1998 etc.) but also the lower-
most age limit of the quartzite precursor sedimentation. The
latter statement seems to be well correlated with the Ordovician
age of the rather diversified deep-water ichnofossil assemblage
provided by the roofing slates stratigraphically underlying the
quartzites (Chlupaé 1997, Kachlik and Patotka 1998). Howev-
er, it may be suggested that this age also indicate presence of a
tectonic unit which was not recognized till now in the architec-
ture of the Krkono3e-Jizera terrane.

The distribution of the other Ar-Ar ages - dating the above
mentioned orogenic events (2) to (5) - suggests that the Variscan
polyphase tectonothermal development affected individual tec-
tonostratigraphic units of the Krkono$e-Jizera terrane in differ-
ent ways. The differences mirrored propagation of the orogenic
wedge from the SE towards NW and different rates of exhuma-
tion in individual tectonic domains. The deformation front mi-
gration is evidenced by both inverse metamorphic pattern (from
chlorite zone on the northwestern side up to garnet zone on the
castern side) and reversed stratigraphic ages (the Late Devonian
to Early Carboniferous units are overthrust by several Early
Paleozoic crustal slices). This structural pattern was modified
by late postorogenic extension and shearing. The present posi-
lion of the Krkono#e-Jizera terrane units is the result of the late
Variscan (Late Carboniferous) juxtapesition.

This contribution is involved in the European PACE-project.

References

BENDL J. and PATOCKA F. 1995, ¥Rb-*Sr isotope geochem-
istry of the metamorphosed bimodal volcanic association of
the Rychory Mts. crystalline complex, West Sudetes, Bo-
hemian Massif. Geol. Sudetica., 29, 3-18.

BIALEK D. 1998. Aspects of geochemistry of Zawidow gran-
odiorite and Izera granie - arc to rift transition? Geolines, 6,
11

BORKOWSKA M., HAMEURT J. and VIDAL P. 1980. Ori-

gin and age of Izera genisses and Rumburk granites in the
Western Sudetes. Acta Geol. Pol., 30, 121-145.

CHLUPAC 1. 1997. Palaeozoic ichnofossils in phyllites near
7elezny Brod, northern Bohemia. J. Czech Geol. Soc., 42,
75-94.

FAIST M.. KACHLIK V. and PATOCKA F. 1998. Geochem-
istry and petrology of the Early Palacozoic Zelezny Brod
Volcanic Complex (W Sudetes, Bohemian Massif): geody-
namic interpretations. Geolines, 6, 14-15.

FEDIUK F. 1962. Volcanic rocks of the Zelezny Brod Crystal-
line Complex. Trans. Czech. Geol. Survey, 29. Prague.
FURNES H., KRYZA R., MUSZYNSKI A., PIN CH. and
GARMANN L.B. 1994. Geochemical evidence for progres-
sive, rift related early Palacozoic volcanism in the Western

Sudetes. J. Geol. Soc., London, 151, 91-109.

KACHLIK V. and PATOCKA F. 1998. Relations of the Early
Palacozoic intracontinental rifting generated basins in the
Bohemian Massif realms. Europrobe TESZ and PACE TMR
network meetings, Programme and Abstracts, Czech Geo-
logical Survey, Prague.

KRAMER W. 1988. Magmengenetische Aspekte der Lithos-
phirenentwicklung - Geochemisch-petrologische Untersu-
chung basaltoider variszicher Gesteinsformationen sowie
mafischer und ultramafischer Xenolithe im nordlichen Zen-
traleuropa. Schrifienr geol. Wiss.. 1-136.

KRONER A., JAECKEL P. and OPLETAL M. 1994. Pb-Pb
and U-Pb zircon ages for orthogneisses from eastern Bohe-
mia: further evidence for a major Cambro-Ordovician mag-
matic event. J. Czech Geol. Soc., 39, 61.

KRYZA R.and PIN CH. 1997. Cambrian/Ordovician magma-
tism in the Polish Sudetes: no evidence for subduction-relat-
ed setting. Terra Nova. 7, 144.

MALUSKI H. and PATOCKA F. 1997. Geochemistry and *Ar-
#Ar geochronology of the mafic metavolcanic rocks from the
Rychory Mountains complex (West Sudetes, Bohemian Mas-
sif): palacotectonic significance. Geol. Mag., 134,703-716.

MARHEINE D., KACHLIK V., PATOCKA F. and MALUSKI
H. 1998. Preliminary results for the age of metamorphism
and deformation of the South Krkonoge Complex (W-Su-
detes) deduced by Ar-Arage determination. Europrobe TESZ
and PACE TMR network meetings, Programme and Ab-
stracts, Czech Geological Survey, Prague.

MIERZEJEWSKI M.P., PIN CH., DUTHOU J.L. and COU-
TURIE J.P. 1994. Sr-Nd isotopic study on the Karkonosze
granite (Western Sudetes). In KRYZA R. (ed.): Igneous
activity and metamorphic evolution of the Sudetes area, 82.
Universytet Wroclawski. Wroclaw.

OLIVER G.J.H.. CORFU F. and KROGH T.E. 1993. U-Pb
ages from SW Poland: evidence for a Caledonian suture zone
between Baltica and Gondwana. J. Geol. Soc., London, 150,
355-369.

PATOCKA F., DOSTAL J. and PIN CH.. 1997. Early Palaco-
zoic intracontinental rifting in the central West Sudetes, Bo-
hemian Massif: geochemical and Sm-Nd isotpic study on
felsic-mafic metavolcanics of the Rychory Mts. complex.
Terra Nova, 9, 144-145,

PIN CH., MIERZEJEWSKI M., DUTHOU J.L. and COUTU-
RIE J.P. 1988. Etude isotopique Rb-Sr du granite de
Karkonosze. In LORENC S. and MAJEROWICZ A. (eds):
Petrologie et Geologie du Socle Varisque de Sudetes Polonais-
es resultats de la cooperation entre les Universites de Wro-
claw et Clermont-Ferrand, 8-44. Uniwersytet Wroclawski.
Wroclaw.



CeoliNes  (Praha), 9 (1999) 135

PTAK J. 1962. Lamprophyre dykes of the Jizera granite massif ~ WINCHESTER J.A.W., FLOYD P.A.. CHOCYK M., HOR-

and their relation to granite tectonics. Zpr. geol. vyzk. v r. BOWY H. and KOZDROJ W. 1995. Geochemistry and
1962, 71-75. tectonic environment of Orovician meta-igneous rocks in
SOUCEK J. 1987. Metamorphism in the Kraslice area. Acta the Rudawy Janowickie Complex, SW Poland. J. Geol. Soc.,

Univ. Carol., Geol., 1987 (1), 33-50. London, 152, 105-115.



