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ABSTRACT

The zircon age populations of metavolcano-sedimentary successions in the Orlica-Snieznik Dome (OSD), Staré
Meésto Belt (SMB) and Velké Vrbno Dome, the Sudetes (Poland and Czech Republic), have been used to refine
the location of the Moldanubian Thrust Zone (MTZ), which is a boundary between the Saxothuringian Terrane
of Gondwana descent and the Brunovistulian Terrane being a promontory of Laurussia. In the northern continu-
ation of the MTZ, a set of multiply activated, regional-scale thrusts developed and brought into contact rocks of
different ages and geological histories. Metarhyolites in the Orlica-Snieznik Dome and the Staré Mésto Belt
have similar geochemistry and U-Pb isotopic zircon records, which is taken in favour of their coeval formation
and common Saxothuringian affinity. Felsic metavolcanic rocks from the OSD and from the thrust-bounded
upper and lower units of the SMB yielded protolith ages of 500 + 3 Ma and 493 + 4 Ma to 498 + 5 Ma, respec-
tively, which indicates that metavolcano-sedimentary successions in the OSD and SMB were deposited in Late
Cambrian times. Structurally below these rocks, there are the highly sheared Brousek quartzites with detrital zir-
cons that yielded a maximum depositional age of ~530 Ma. The mylonitic quartzites accommodate deformation
induced by tectonic transport on the East Nyznerov Thrust, which is interpreted as the easternmost margin of
Saxothuringia. This fault separates Palaeozoic rocks of the Saxothuringian Terrane from Neoproterozoic bimodal
volcanogenic succession in the Velké Vrbno Dome of Brunovistulia, dated at ~558 Ma. The late-Variscan thermal
events in the Early Carboniferous left imprints in the form of U-rich rims around the zircons of the metavolcanic
rocks from the Staré Mésto Belt and only a very minor overprint in the zircons from the Velké Vrbno Dome and

Orlica-Snieznik Dome.

© 2015 Elsevier B.V. All rights reserved.

1. Introduction

The Variscan orogenic belt developed through complex collisions
between the Laurussia (Old Red Sandstone) continent and members
of the Armorican Terrane Assemblage, which were derived from
Gondwana (Franke, 1989; Nance et al., 2008; Tait et al., 1997; von
Raumer et al., 2003). In the Cambrian and Early Ordovician, northern
Gondwana was subjected to intra-continental rifting, which eventually
brought about a bunch of continental fragments separated by marine
basins that were floored by an oceanic crust (Cocks and Torsvik, 2006;
Linnemann et al., 2008; Matte et al., 1990; Murphy et al., 2004; Pin
and Marini, 1993; Tait et al., 1997). These fragments were effectively
separated from Gondwana by spreading in the newly born Rheic
Ocean (Linnemann et al,, 2008) and became terranes, which eventually
drifted northwards and finally accreted into Laurussia, completing the
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Variscan belt (Fig. 1a). However, igneous and sedimentary records of
those events in individual Variscan terranes are incomplete and not
fully understood. Moreover, the initial positions of these terranes at
the Gondwana margin are also unclear. For instance, in the eastern
part of Saxothuringia, fragments of archaeocyatha reefs were discov-
ered in the Géry Kaczawskie fold belt (Biatek et al., 2010), which places
itin rather low latitudes in the Early Cambrian. Such a location does not
fit the palaeoposition of Gondwana and the Armorican Terrane Assem-
blage in the Cambrian-Ordovician times presumed by Torsvik et al.
(2012), although it seems feasible according to the reconstruction by
McKerrow et al. (1992).

Among the other unclear issues is the evolution of the Saxothuringian
and Brunovistulian margins and details regarding how they came
into contact in the Sudetes (Figs. 1b, 2). Brunovistulia is a composite
(super)-terrane that embraces at least two (Finger et al., 2000) or three
different terranes of various origins and provenances (Zelazniewicz
et al., 2009). The western part of Brunovistulia was engaged in
the Variscan orogen as the lower plate during a collision with the
Moldanubia and Saxothuringia (Franke, 2006; Matte et al., 1990). The


http://crossmark.crossref.org/dialog/?doi=10.1016/j.lithos.2015.01.023&domain=pdf
http://dx.doi.org/10.1016/j.lithos.2015.01.023
mailto:mjast@interia.pl
http://dx.doi.org/10.1016/j.lithos.2015.01.023
http://www.sciencedirect.com/science/journal/00244937
www.elsevier.com/locate/lithos

117

M. Jastrzebski et al. / Lithos 220-223 (2015) 116-132

°o—0 20 orthern
O\W & (b)|Avaronia_— o Zone
heic \‘\/‘S:Ss G//}o e At 2
aRhel e S ?
%RSU/(, J’/‘Q G x x AN
3 [N .é—@@‘(\ b >
A\ >~ 7 e
N
>>>>> v ?
SAXOTHURINGIA ™ g, (r
@n
,,,,,,,,,,,,,, N\ %
a _ ? >
\ : ao,/:f%

&\~ BOHEMIA 2

"
Moldan i Thrueg
s

BRUNO-
VISTULIA

A
annee
B

+ + + + + + + + +
+ o+

Bystrzyca
Ktodzka

10 km

SMB - Staré Mésto Belt

Desna Dome

Keprnik Dome

VVD - Velké Vrbno Dome
WNT - West Nyznerov thrust
ENT - East Nyznerov thrust
RT - Ramzova thrust

O location of samples

upper unit of SMB
E(’aﬁanicna series”)
middle unit of the SMB
- leptyno-amphibolites
and metagabbros
E lower unit of SMB

Nyznerov thrust zone

E metavolcano-sedimentary
Miynowiec-Stronie Group

metavolcano-sedimentary
Nové Mésto Unit

(Pt3)

metavolcano- | sedimentary
sedimentary
rocks of VVD

(D) metavolcano-

“ sedimentary rocks, Vrbno Group
- (Pt3) gneisses (para and ortho)

- metasedimentary rocks
- (Pt3) orthogneisses

(D) metavolcano-

Branna Unit

|:| (Cm-Or) ortho- and paragneisses with
inserts of granulites and eclogites

|:| Cretaceous and younger sedimentary rocks

Variscan granitoids (C1) Culm facies

Fig. 1. (a) Variscan Massifs and main tectonic boundaries in central Europe (after Linnemann et al., 2008). (b) Terrane map of the Bohemian Massif (after Franke and Zelazniewicz, 2000).
(c) Geological sketch and schematic cross-section through the northern Moravosilesian Thrust Zone (compiled from Don, 1982; Sawicki, 1995; Schulmann and Gayer, 2000).

thrust boundary was originally recognised by Suess (1912) in Moravia
and referred to as the Moldanubian Thrust. It continues farther to the
north, where in the Sudetes and the Fore-Sudetic Block, a bundle of in-
dividual thrusts forms the Moldanubian Thrust Zone (Fig. 2) (e.g., Don
et al, 2003; Franke and Zelazniewicz, 2002; Oberc-Dziedzic and
Madej, 2002). There is ongoing debate regarding which of these thrusts
are actually the true boundary between the terranes involved and

where the western limit of Brunovistulia is located (Bederke, 1929;
Jastrzebski, 2012; Kroner et al., 2000; Oberc, 1968a; Opletal and
Pecina, 2000, 2004; Schulmann and Gayer, 2000; Skacel, 1979; Stipska
et al,, 2006). The problem is complicated because the terrane bound-
ary was localised within lithologically similar metasedimentary-
volcanogenic successions that occur in the footwall and hanging
wall (e.g., Kosler et al., 2014; Opletal and Pecina, 2004). Despite the
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