74

Ceolines 13 (2001)

530 DM
Nd Nd

Late Devonian to Early Carboniferous Bimodal Volcanic Rocks
of the Jested Range Unit (W Sudetes): Constraints on the De-
velopment of the Variscan Orogenic Wedge
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Late Palaeozoic volcanism characterizes the Jestéd Range Unit
(JRU) (e.g., Gallwitz 1930; Chaloupsky et al. 1989; Chlupac
1993) forming the westernmost margin of the KrkonoSe-Jizera
terrane (KJT) and the lowermost part of the W- to NW-directed
KIJT orogenic wedge (W Sudetes). Taken both from NW to SE
and upwards, two lithotectonic units compose the JRU (e.g.,
Kachlik and Patocka 1998):

(1) Autochthonous domain basement is composed of Lusa-
tian granitoids (540-587 Ma — Kroner et al. 1994) and host rock
mantle of weakly deformed and regionally metamorphosed Late
Proterozoic flysch sequence (Chaloupsky et al. 1989). The Ca-
domian basement is transgressively overlain by low-grade met-
amorphosed Early Palaeozoic volcano-sedimentary sequence
which is presumed to pass into Middle/Late Devonian to Early
Carboniferous succession of slates, greenschists, porphyroids,
marbles and Variscan flysch. The marbles and slates provided
rich fauna of late Givetian to Tournaisian age (Koliha 1928;
Gallwitz 1930; Galle and Chlupa¢ 1976; Chlupa¢ and Hladil
1992; Chlupac 1993 etc.).

(2) Parautochthonous to allochthonous domain is a slightly
metamorphosed volcano-sedimentary sequence of Early Palae-
ozoic age (comprising sericite-chlorite phyllites, quartzites, mafic
metatuffs and metadiabases) with graphite phyllites (+cherts)
and limestones of Ockerkalk facies of Silurian age on top (e.g.
Chlupac 1993). It is flatly thrust over Middle/Late Devonian to
Early Carboniferous succession of the autochthonous domain,
and on the JRU eastern side it is overthust by allochthonous slice
of the South Krkonose Complex (Patocka et al. 2000).

The Late Palaeozoic metavolcanics of the JRU Middle/Late

Devonian to Early Carboniferous sequence are represented by
metarhyolite bodies, submarine basic amygdaloidal lavas and
sills (= dykes) of doleritic basalts. The latter often show relics
of ophitic textures and of mafic minerals as pyroxenes and am-
phiboles. The rocks are bimodal in SiO, contents displaying spans
of 48 to 52 wt % and 74 to 76 wt %, respectively. The mafic
rocks usually show moderate LREE/HREE fractionation. Chon-
drite-normalized REE distribution patterns of the metabasites
have tholeiitic WPB-like (Ce/YDb)y ratios. The metabasite trace
element abundances resemble those of modern basalts of both
E-MORB and tholeiitic to transitional WPB compositions.
The felsic metavolcanics are significantly enriched in LILE,
HFSE and REE. They show pronounced negative anomalies of
Ba and Eu in ORG- and chondrite-normalized trace element and
REE distributions, respectively. Regarding these features, the
porphyroids may be compared with within-plate felsic igneous
rocks.

Basaltic rocks of WPB-like composition were protolith of
the JRU metabasites. The primary magmas were produced by
limited melting in the upwelling astenosphere associated with
extension of continental lithosphere. Prior to the regional meta-
morphism, the porphyroids were high-silica rhyolites, and may
be co-genetic with the basaltic rocks by prolonged fractionation
of common mantle-derived melt.

The paraautochthonous to allochthonous domains of the KJT
are interpreted as NW branch of the West Sudetic accretionary
complex with inverted metamorphic pattern and stratigraphy, ori-
ginated during the closure of the Saxothurigian oceanic seaway
(Kachlik and Patocka 1998; Franke 1999; Pharaoh 1999). The



CGeolines 13 (2001)

75

Variscan orogenic wedge propagated generally in E-W direc-
tion from central West Sudetes to frontal parts of the KJT
accretionary complex (the JRU) since the pre-Late Devonian to
Tournaisian.

The JRU Late Palaeozoic volcanism started in the latest
Middle Devonian according to the fossil record, and was rather
protracted as the Tournaisian flysch is intruded by diabase dykes
and sills. Timespan of the Ar-Ar ages of the Variscan metamor-
phic events related to the waning of subduction and subsequent
exhumation + thrusting on the E and S of the KJT (365-340 Ma)
(Maluski and Patocka 1997; Marheine et al. 2000) extends from
Late Famennian to the latest Tournaisian (cf. Gradstein and Ogg
1996; Tucker et al. 1998). It is shorter than, and also set within
the active period of the JRU Late Palaeozoic volcanism. Tecto-
nic setting of the lithospheric extension-related Late Palaeozoic
bimodal volcanism of the JRU is essentially antagonistic, albeit
contemporaneous, in relation to tectonic regime of the W-pro-
pagating orogenic wedge in the other parts of the KJT. This
contrast supports an idea that juxtaposition of the KJT complexes
is a result of Variscan large-scale nappe stacking originated since
Late Devonian to Early/Late Carboniferous boundary.

The work is the product of grants A3013802 and A3111102
provided by the Grant Agency of the Academy of Sciences of
the Czech Republic and follows the Research Schemes CEZ:
73-013-912 (ASCR) and J13/98/113100005 (Charles University).
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