
 

- 1 - 

Pre-collisional crustal evolution of the European Variscan periphery: 1 

constraints from detrital zircon U–Pb ages and Hf isotopic record in the 2 

Precambrian metasedimentary basement of the Brunovistulian Domain 3 

 4 

Igor Soejono
a*

, Karel Schulmann
a
, Jiří Slámab

, Kristýna Hrdličkováa
, Pavel Hanžla

, Jiří 5 

Konopáseka, c
, Stephen Collett

a
, Jitka Míkováa

 6 

a
 Czech Geological Survey, Klárov 3, 118 21 Prague 1, Czech Republic 

7 

b
 Institute of Geology of the CAS, v. v. i., Rozvojová 269, 165 00 Prague 6, Czech Republic 8 

c
 Department of Geosciences, UiT The Arctic University of Norway, Dramsveien 201, 9037 9 

Tromsø, Norway 10 

 11 

*Corresponding author (e-mail: igor.soejono@geology.cz, telephone: (+420) 257089497, 12 

fax: (+420) 25753137613 



 

- 2 - 

Abstract 14 

In this study, U–Pb ages and Hf isotopic composition of detrital zircons from the 15 

Precambrian metasedimentary autochthon of the Brunovistulian Domain in the eastern 16 

Bohemian Massif were investigated to understand the pre-collisional evolution of the eastern 17 

periphery of the European Variscan belt. Detrital zircons of the Tonian sequences have mostly 18 

Paleoproterozoic to Neoproterozoic ages (c. 2.1–0.9 Ga) and are interpreted as detritus 19 

derived from the basement of either Baltica or Amazonia. The mostly positive εHf(t) values (–4 20 

to +16) indicate a juvenile nature of their magma sources with minor older crustal 21 

components. In contrast, the Ediacaran sequences contain dominantly Neoproterozoic zircons 22 

(c. 600 Ma) and only rare Paleo- and Mesoproterozoic ages indicate that they were sourced 23 

from the adjacent Neoproterozoic magmatic arc with very limited input of recycled cratonic 24 

detritus. The large spread of εHf(t) values (–15 to +13) of the Neoproterozoic zircons suggests 25 

significant mixing of mantle-derived magmas with mature crustal material, typical of large 26 

continental magmatic arc systems. The zircon age patterns of the Ediacaran sequences, 27 

characterized by a dominance of the late Neoproterozoic zircons and limited Mesoproterozoic 28 

zircons, are nearly identical to those from the Teplá–Barrandian Unit and Moldanubian Zone, 29 

pointing to their similar sources. We consider such age populations as a record of sources 30 

actually exposed at the time of deposition, rather than the real provenance signature of the 31 

continental basement. The change in detrital zircon U–Pb age and Hf record of the 32 

Brunovistulian Domain took place between the early and late Neoproteorozoic, and probably 33 

reflects the plate-tectonic reconfiguration from the Rodinia formation/break-up to the 34 

evolution of the Gondwana or Baltica active margins. Our data challenge the main arguments 35 

for an existence of the Rheic oceanic suture between the Brunovistulian Domain and 36 
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Moldanubian Zone and allow for an alternative pre-collisional model of the Bohemian Massif 37 

as a single Neoproterozoic crustal domain. 38 

 39 
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1. Introduction 43 

The tectonic evolution of the principal crustal domains involved in the European Variscan 44 

orogenic system has been studied by many geologists for almost a century (e.g. Franke, 2000; 45 

Kossmat, 1927; Matte, 1986; Schulmann et al., 2014a; Winchester, 2002). Despite a 46 

significant progress in our understanding of late Paleozoic tectono-metamorphic processes 47 

related to the amalgamation of the Pangea supercontinent (e.g. Edel et al., 2018; Martínez 48 

Catalán et al., 2020), the pre-collisional evolution of these domains remains controversial. In 49 

particular, their paleogeographic position within the Rodinia and Gondwana supercontinents 50 

is largely unresolved, as well as their relationship to the Proterozoic and early Paleozoic 51 

oceanic domains. Specifically, it is uncertain whether the individual crustal domains were 52 

derived from Baltica, or whether they were adjacent to Amazonian or African parts of the 53 

northern Gondwana margin (e.g. Henderson et al., 2016; Samson et al., 2005; von Raumer et 54 

al., 2002). Resolving such questions can contribute to our understanding of not only the pre-55 

orogenic history of the principal crustal segments forming the European Variscan belt, but 56 

also their subsequent collisional evolution.  57 

The Brunovistulian Domain or Brunovistulicum, as one of the most ancient continental 58 

blocks incorporated in the eastern part of the Variscan orogenic belt (Fig. 1a) represents a key 59 

area for understanding the missing elements of the pre-orogenic history of the Bohemian 60 

Massif. While the late Proterozoic magmatic evolution of the Brunovistulian continental arc 61 

system is relatively well-established (Finger et al., 2000a; Hanžl et al., 2019; Soejono et al., 62 

2017), its Precambrian paleogeographic position is widely discussed. The two most common 63 

scenarios suggest that the Brunovistulian Domain was originally derived from Baltica (Belka 64 

et al., 2002; Dudek, 1980; Nawrocki et al., 2004; Vavrdová et al., 2003; Źelażniewicz et al., 65 

2020) or from the Avalonian (Amazonian) part of the northern Gondwana margin (Finger et 66 
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al., 2000a; Friedl et al., 2000; Jastrzębski et al., 2021; Lindner et al., 2020; Mazur et al., 2010; 67 

Moczydłowska, 1997). The second model is based mainly on the presence of 68 

Mesoproterozoic (1.6–1.0 Ga) xenocrysts and inherited zircon cores in orthogneiss from the 69 

allochthonous Moravo–Silesian Zone (Fig. 1) firstly reported by Friedl et al. (2000). These are 70 

typically interpreted to have been sourced from magmatic complexes widespread in the 71 

Amazonian Craton (Cardona et al., 2009; Cordani and Teixeira, 2007; McLelland et al., 2010; 72 

Nance and Murphy, 1994). Such a zircon age pattern was later confirmed in other meta-73 

igneous rocks across the whole Moravo–Silesian Zone (Friedl et al., 2004; Klimas et al., 74 

2009; Lindner et al., 2020; Mazur et al., 2010; Oberc-Dziedzic et al., 2003; Soejono et al., 75 

2017). However, these old inherited zircons were so far undetected within the Brunovistulian 76 

autochthon. 77 

In general, an abundance of inherited zircons is typical mainly of crustal-derived S-type 78 

granites whereas it is rare in hotter and less siliceous I-type magmas (Binderman and Melnik, 79 

2016; Miller et al., 2003; Janoušek et al., 2006; Watson and Harrison, 1983). Therefore, U–Pb 80 

detrital zircon dating is a significantly more reliable tool for tracing clastic sources and crustal 81 

provenance. It allows correlation of different continental domains and studies of sedimentary 82 

processes related to their amalgamation (Cawood et al., 2012; Dickinson and Gehrels, 2009; 83 

Fedo et al., 2003; Gehrels, 2014; Lancaster et al., 2011; Stephan et al., 2019; Žák et al., 2020). 84 

The study of in-zircon Hf isotopic signatures coupled with U–Pb dating is another important 85 

method to determine the nature of the magmatic sources of detrital zircon, as it provides 86 

information about isotopic evolution of the source crust (e.g. Belousova et al., 2010; 87 

Hawkesworth and Kemp, 2006; Lancaster et al., 2011).  88 

In the Bohemian Massif, detrital zircon age populations have been recently studied in the 89 

Saxothuringian Zone (Collett et al., 2020; Linnemann et al., 2014; Tabaud et al., 2021; 90 
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Žáčková et al., 2012), Teplá–Barrandian Unit (Drost et al., 2011; Hajná et al., 2018) and 91 

Moldanubian Zone (Košler et al., 2014; Pertoldová et al., 2014; Soejono et al., 2020; Žák and 92 

Sláma, 2018). Detrital zircon ages from the Brunovistulian Domain have so far only been 93 

investigated in the metasedimentary nappes of the Moravo–Silesian Zone (Jastrzębski et al., 94 

2021; Košler et al., 2014) and lower Cambrian sandstones of the Upper Silesia Block in the 95 

northern Slavkov Terrane (Habryn et al., 2020; Źelażniewicz et al., 2020). On the other hand, 96 

a detailed provenance study has not yet been conducted for the main part of the Precambrian 97 

Brunovistulian basement, despite the presence of sufficiently old rocks (e.g. Collett et al., 98 

2021) that can potentially bear information about the sources of clastic material available at 99 

the time of their formation. 100 

To fill this gap, we conducted a geochronological study of detrital U–Pb zircon grains and 101 

their Hf isotopic compositions from Precambrian metasediments of the Brunovistulian 102 

basement and surrounding units. The data enable estimation the depositional age, and 103 

discussion of tectonic setting and possible crustal source regions, which can be deduced from 104 

comparison with similar datasets from the adjacent parts of the Bohemian Massif. Finally, 105 

possible Neoproterozoic paleogeographic models are discussed and a new pre-collisional 106 

scenario for this poorly known part of the European Variscan belt is proposed. 107 

2. Geological setting of the Brunovistulian Domain 108 

The Brunovistulian Domain is exposed at the eastern margin of the Bohemian Massif (Fig. 109 

1b) and represents a fragment of the Precambrian continental crust located between the 110 

Variscan collisional system in the west, the Carpathian belt to the southeast and  111 

East European Craton to the north (Dudek, 1980; Mazur et al., 2015, 2018). The western 112 

Brunovistulian margin is reworked by a 50 km wide and 300 km long Moravo–Silesian Zone 113 

represented by imbricated and metamorphosed nappes (Suess, 1912, 1926). This zone is 114 
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considered as a main tectonic boundary between the Moldanubian Zone composed of high-115 

grade gneisses, migmatites, granulites and various intrusive rocks, and the Brunovistulian 116 

promontory further east (Schulmann et al., 2008; Štípská et al., 2008). Carboniferous 117 

thrusting-related exhumation of the Moldanubian Zone over the Brunovistulian basement 118 

(Racek et al., 2017; Štípská et al., 2020) resulted in the development of an up to 7 km thick 119 

Carboniferous Culm foreland basin unconformably covering the Precambrian basement and 120 

its early Paleozoic cover. In the southeast, the Brunovistulian Domain is overthrust by the 121 

Cretaceous–Paleogene nappes of the Outer Western Carpathians (Dudek, 1980; Šamajová et 122 

al., 2018). 123 

 Despite significant progress during the last decades, the primary pre-collisional 124 

relationship of the Brunovistulian Domainand the Moldanubian Zone remains controversial. 125 

Many authors have considered their mutual boundary as a continuation of the Rheic suture 126 

from the northwestern Europe (e.g. Finger et al., 1998; Höck et al., 1997; Jastrzębski et al., 127 

2013). However, this mainstream idea was challenged by Schulmann et al. (2005, 2009, 128 

2014b) who suggested that the Moldanubian Zone originally represented an early Paleozoic 129 

basin formed above a stretched Brunovistulian margin and that these two units were not 130 

separated by an extensive ocean. The pre-Variscan evolution of the Brunovistulian Domain 131 

has been mainly associated with the Cadomian Orogeny (Dudek, 1980; Finger et al., 2000a; 132 

Hanžl and Melichar, 1997; Jelínek and Dudek, 1993; Kröner et al., 2000) at c. 650–550 Ma 133 

(Linnemann et al., 2014; Nance and Murphy, 1994; Nance et al., 1991). Later studies revealed 134 

a multi-stage Neoproterozoic magmatic evolution associated with long-lived active margin, 135 

operating in the c. 730–570 Ma period (Hanžl et al., 2019; Soejono et al., 2017). Noticeably, 136 

numerous fragments of Precambrian rocks such as c. 1370 Ma Mesoproterozoic granitoids, 137 

early Neoproterozoic sedimentary rocks and late Neoproterozoic c. 576 Ma magmatic arc 138 
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granitoids were reported from the Moldanubian Zone as well (Friedl et al., 2004; Lindner et 139 

al., 2018, 2020, 2021) and consequently considered to be the western continuation of the 140 

Brunovistulian basement. 141 

2.1. Subdivision, lithology and age 142 

The Brunovistulian Domain has been divided into three main zones (Finger et al., 1995; 143 

Suess, 1912): the western Moravo–Silesian Zone, the Thaya Terrane in the middle and the 144 

Slavkov Terrane to the east (Fig. 1). The term “terrane” is used here in the sense of regional 145 

lithotectonic unit with partially different lithologies and/or age. 146 

The Moravo–Silesian Zone forms a NE–SW trending belt of orthogneisses and 147 

metasedimentary thrust sheets emerging through the rocks of the Moldanubian Zone in a form 148 

of three tectonic windows forming the so-called Moravian Zone in the south and the Silesian 149 

Zone in the north (Suess, 1912; 1926). In Poland, the Moravo–Silesian Zone crops out in the 150 

Fore-Sudetic block (Mazur et al., 2010; Oberc-Dziedzic et al., 2003). The hanging-wall 151 

Moldanubian Zone is separated from the Moravian foot-wall by the so-called Micaschist Zone 152 

(Suess, 1912) and the early Cambrian Letovice mafic complex (Soejono et al., 2010, Fig. 1). 153 

Orthogneiss protoliths of the Moravo–Silesian Zone, derived from a highly evolved crustal 154 

source, represent the most mature members of arc-related granitoids in the Brunovistulian 155 

Domain (Finger et al., 2000a; Mazur et al., 2010; Soejono et al., 2017). Their U–Pb magmatic 156 

ages are in the interval of 586–578 Ma (Friedl et al., 2000; Kröner et al., 2000; Soejono et al., 157 

2017). In the Fore-Sudetic Block, the protoliths of orthogneisses were dated at 602–557 Ma 158 

(Klimas et al., 2009; Mazur et al., 2010; Oberc-Dziedzic et al., 2003, 2021).  159 

The Thaya Terrane crops out in the western part of the Brno Massif and the Thaya Massif 160 

and represents the para-autochthon of the Moravian nappes (Schulmann et al., 1991; Soejono 161 

et al., 2017). The eastern part of the Thaya Terrane in the footwall of the Moravian Zone 162 
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consists mainly of deformed biotite granodiorite to granite (Finger et al., 1995, 2000a). In the 163 

west, the Thaya Terrane is dominated by granodiorites showing intrusive contacts with 164 

weakly metamorphosed gabbros, quartz diorites and tonalites of the Metadiorite Zone in the 165 

east (Hanžl et al., 2019; Jelínek and Dudek, 1993). Characteristic feature of the Thaya Terrane 166 

is a large number of metamorphosed volcanosedimentary host-rock xenoliths interpreted as 167 

roof pendants of the main granodiorite intrusion (Hanžl et al., 2019). Igneous rocks of the 168 

Thaya Terrane were interpreted as relatively evolved I-type magmas generated by melting of 169 

continental crust in an Andean-type magmatic arc environment (Finger et al., 2000a; Hanžl 170 

and Melichar, 1997; Hanžl et al., 2019; Soejono et al., 2017). Available geochronological data 171 

show that the granodiorites of the Thaya Terrane intruded between 634–567 Ma with a peak 172 

of magmatism at c. 600 Ma (Soejono et al., 2017; Svojtka et al., 2017; Van Breemen et al., 173 

1982), whereas diorites and tonalites of the Metadiorite Zone formed at c. 650 Ma (Hanžl et 174 

al., 2019). 175 

The Metabasite Zone is a N–S trending narrow belt in the central part of the Brno Massif, 176 

separating the Slavkov and Thaya terranes. It consists of low-grade metabasalts intercalated 177 

with layers of metarhyolites (Finger et al., 2000b; Hanžl et al., 2019) which were interpreted 178 

as a relic of oceanic crust (Finger et al., 2000a; Hanžl and Melichar, 1997) or a fragment of a 179 

back-arc or forearc basin (Hanžl et al., 2019). The rhyolites were dated at c. 730 Ma by Pb–Pb 180 

zircon evaporation method (Finger et al., 2000b) and by LA–ICP–MS U–Pb dating of zircon 181 

(Hanžl et al., 2019; Timmerman et al., 2019) and represent thus the oldest rocks of the 182 

Brunovistulian Domain.  183 

The exposed outcrops of the Slavkov Terrane are represented mainly by granodiorites and 184 

their metasedimentary host rocks of the eastern Brno Massif (Finger et al., 2000a; Hanžl and 185 

Melichar, 1997; Jelínek and Dudek, 1993), and metagranites and orthogneisses cropping out 186 
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in the para-autochthon of the Silesian Zone (Hanžl et al., 2007; Kröner et al., 2000). The 187 

granodiorites of the eastern Brno Massif have been dated at c. 586 Ma by Ar
40–Ar

39
 method 188 

(amphibole cooling ages; Fritz et al., 1996) and at c. 595 Ma by zircon U–Pb method 189 

(Timmerman et al., 2019), and interpreted as primitive I-type granitoids formed in an island-190 

arc setting (Finger et al., 2000a; Jelínek and Dudek, 1993). Boreholes reached mainly 191 

metasedimentary rocks and metabasites beneath the sedimentary cover of the northern parts of 192 

the Slavkov Terrane (Dudek, 1980; Jelínek and Dudek, 1993; Źelażniewicz et al., 2009), but 193 

locally also fragments of the Neoarchean and Paleoproterozoic basement (Źelażniewicz and 194 

Fanning, 2020). 195 

The Brunovistulian Precambrian crystalline basement is unconformably overlain by the 196 

late Proterozoic and Paleozoic sedimentary cover (Dudek, 1980; Kalvoda et al., 2008). It is 197 

composed of Ediacaran low-grade turbiditic and deltaic siliciclastic rocks at the base (Buła 198 

and Jachowitz, 1996; Moczydlowska, 1997; Nawrocki et al., 2004; Vavrdová et al., 2003; 199 

Źelażniewicz et al., 2009, 2020) and Ordovician–Silurian marine strata, which are exotic in 200 

the southern part (Kettner and Remes, 1936). The sequence continues with the Lower–Middle 201 

Devonian platform-type continental clastic sediments and limestones (Chlupáč, 1989; 202 

Kalvoda et al., 2008) and Upper Devonian to Lower Carboniferous volcano-sedimentary 203 

back-arc basin sequences (Hladil et al., 1999; Janoušek et al., 2014). The Devonian sequences 204 

are in the east covered by the lower Carboniferous Variscan foreland basin (Hartley and 205 

Otava, 2001; Tomek et al., 2019), which pass to the upper Carboniferous continental mollase 206 

further east (Kalvoda et al., 2008; Špaček and Kalvoda, 2000). 207 

3. Methods 208 

Zircon grains were separated using conventional methods (crushing, Wilfley concentration 209 

table, magnetic and heavy liquid separations) from c. 15 kg of rock per outcrop sample and c. 210 
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1.5 kg per drill-core sample. The zircon U–Pb dating followed closely the technique described 211 

in detail in Soejono et al. (2020). The laser was fired at a repetition rate of 5 Hz and fluence 212 

of 4.4 J/cm
2
 with 22 micron spot size. The carrier gas was flushed through the two-volume 213 

ablation cell at a flow rate of 0.9 l/min and mixed with 0.66 l/min Ar and 0.003 l/min N2 prior 214 

to introduction into the ICP. Residual elemental fractionation and instrumental mass bias 215 

were corrected by normalization of internal natural zircon reference material 91500 216 

(Wiedenbeck et al., 1995). Zircon reference materials GJ-1 (Jackson et al., 2004) and 217 

Plešovice (Sláma et al., 2008b) were periodically analysed during the measurement for quality 218 

control. The obtained values (near-concordant GJ-1: mean Concordia age of 602 ± 3 Ma (2σ); 219 

near-concordant Plešovice: mean Concordia age of 340 ± 2 (2σ)) fit well and are less than 1 220 

% off their published reference values (GJ-1: 600.5 ± 0.4 Ma (Schaltegger et al., 2015); 221 

Plešovice: 337.1 ± 0.4 Ma, (Sláma et al., 2008b). The zircon U–Pb ages are presented as a 222 

concordia diagrams generated with the ISOPLOT program v. 3.70 (Ludwig, 2008), and 223 

histograms with a kernel density estimate (Andersen et al., 2017). Only analyses less than 10 224 

% discordant were taken into account. For the data interpretation, the 
207

Pb/
206

Pb age was 225 

used for zircons older than 1 Ga, while the 
206

Pb/
238

U age was used for zircons younger than 1 226 

Ga.  227 

Maximum depositional ages (MDA) were calculated using the 2–5 youngest zircons 228 

following Dickinson and Gehrels (2009). These are presented as concordia ages calculated 229 

from the youngest zircons overlapping in age at 1σ and with <2% discordance or as the 230 

weighted mean ages. 231 

Hf isotopes were analysed using the Photon Machines Analyte Excite 193 nm excimer 232 

laser system equipped with a two-volume HelEx ablation cell that was connected to the 233 

Thermo-Finnigan Neptune MC ICP-MS instrument equipped with an array of eight movable 234 
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Faraday collectors (L4, L3, L2, L1, H1, H2, H3, H4) and one fixed center collector (C). All 235 

the measurements were performed in a static multi-collection and low mass resolution mode. 236 

Samples were ablated in He atmosphere (0.8 l min
-1

), the laser was fired with energy of 9.42 237 

J/cm
2
, laser beam diameter was 40 μm and repetition rate was 10 Hz. Each measurement 238 

consisted of 20 s of blank acquisition followed by ablation of the sample for further 40 s. The 239 

faraday cup configuration was set to enable detection of all Hf isotopes as well as potentially 240 

interfering ions: L4 – 
171

Yb, L3 – 
173

Yb, L2 – 
175

Lu, L1 – 
176

Hf, C – 
177

Hf, H1 – 
178

Hf, H2 – 241 

179
Hf, H3 – 

180
Hf. Data were corrected for gas blank and isobaric interferences of Yb and Lu 242 

on 
176

Hf using the signals of the interference-free isotopes 
171

Yb, 
173

Yb and 
175

Lu monitored 243 

during the analyses. The 
176

Yb and 
176

Lu contribution was calculated using the isotopic 244 

abundance of Lu and Hf proposed by Chu et al. (2002). The measurements of 
171

Yb and 
173

Yb 245 

permit to correct the mass bias fractionation of Yb using a 
173

Yb/
171

Yb normalization factor 246 

of 1.132685 (Chu et al. 2002). Instrumental mass bias for Hf was corrected based on the 247 

measured 
179

Hf and 
177

Hf intensities and the natural ratio (
179

Hf/
177

Hf = 0.7325) using the 248 

exponential law (Chu et al., 2002). As a monitor of data quality 91500 natural zircon 249 

reference samples 91500 (Wiedenbeck et al., 1995), GJ-1 (Jackson et al., 2004) and Plešovice 250 

(Sláma et al., 2008b) were periodically measured between sample analyses. Multiple laser 251 

ablation MC ICP-MS analyses of the reference zircons 91500, GJ-1 and Plešovice yielded a 252 

176
Hf/

177
Hf ratio of 0.2822913±0.0000091 (2σ), 0.282018±0.000016 (2σ) and 253 

0.282482±0.0000044 (2σ), respectively. 254 

The values used to calculate the Hf isotopic data were: chondritic uniform reservoir 255 

(CHUR): 
176

Lu/
177

Hf = 0.0332, 
176

Hf/
177

Hf = 0.282772 (BlichertToft and Albarede, 1997); 256 

Depleted Mantle (DM): 
176

Lu/
177

Hf = 0.0384, 
176

Hf/
177

Hf = 0.28325 (Chauvel and Blichert-257 

Toft, 2001); continental crust: 
176

Lu/
177

Hf = 0.0113 (Zeh et al., 2007); 
176

Lu decay constant = 258 
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1.8648*10
-11

 (Scherer et al., 2001). The single-stage Hf model ages (TDM) were taken for 259 

zircons with positive εHf(t) values and two-stage Hf model ages (TDM2) for negative εHf(t) 260 

values. U–Pb, Hf isotopic data as well as Th/U ratios for each sample are listed in the 261 

electronic supplementary material B. 262 

4. Results 263 

4.1. Samples 264 

In this study, eleven high-grade metasedimentary rocks were studied to cover all of the 265 

main units of the Brunovistulian Domain (Fig. 1; Table 1), including five samples from 266 

outcrops and six from the drill-cores drilled during the 1970s for oil exploration (Dudek, 267 

1980). Based on combined regional position, maximum depositional age and similarities in 268 

detrital zircon age spectra, the studied metasedimentary samples were divided into four 269 

groups: 1) Tonian pre-Cadomian successions of the Thaya Terrane represented by two 270 

samples of host-rock of the western Brno Massif, 2) one sample from the eastern Slavkov 271 

Terrane and six borehole core samples from the covered part of the Brunovistulian Domain 272 

representing the Ediacaran synorogenic sequences, 3) Moravo–Silesian Zone and 4) 273 

Micaschist Zone represented by one sample each. The positions and characteristics of the 274 

samples are provided in the Table 1 and photographs of all studied samples are shown in 275 

Supplementary material A. 276 

The host-rock of the western Brno Massif, represented by the two studied samples (Fig. 1) 277 

is intruded by granodiorite apophyses (Fig. 2a, b) dated at 601 ± 3 Ma (Soejono et al., 2017). 278 

Sample UD 16 is a fine-grained migmatized paragneiss dominantly composed of feldspars, 279 

biotite, quartz and garnet (Fig. 3a) with minor tourmaline and accessory apatite and zircon. 280 

Sample UD 23 is a stromatic fine-grained migmatite composed of alternating quartz-281 

feldspathic leucosome and restite bands. Restite consists mainly of biotite, garnet and 282 
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pseudomorphs after cordierite composed of biotite, chlorite, rare muscovite, feldspar and 283 

quartz (Fig. 3b). The main accessories are apatite and zircon.  284 

Migmatized paragneiss UD 18, taken from the para-autochthon of the Silesian Zone at the 285 

NW margin of the Slavkov Terrane (Fig.1), includes quartz, biotite, muscovite, plagioclase 286 

and accessory apatite and zircon. Sample UD 30 is amphibole-biotite gneiss from a depth of 287 

3095 m of the Strachotín 2 borehole in the Thaya Terrane (Fig.1). Massive fine- to medium-288 

grained amphibole-biotite gneiss is composed of prevailing plagioclase, amphibole and 289 

biotite. K-feldspar and quartz are also present in negligible amounts and apatite, zircon and 290 

pyrite are accessory. Sample UD 31 is a fine-grained migmatized paragneiss from 1459 m 291 

depth of the Bystřice 1 borehole in the northeastern part of the Slavkov Terrane (Fig.1). The 292 

sample is a paragneiss characterized by alternating quartz-feldspar and garnet-biotite bands. 293 

Main accessories are zircon and apatite concentrated in quartz-feldspar bands. Fine-grained 294 

paragneiss sample UD 32 comes from 4000 m depth of the Slušovice 1 borehole in the central 295 

part of the Slavkov Terrane (Fig.1). Mineral assemblage consists of chloritized biotite, quartz, 296 

feldspars (albite–oligoclase), muscovite and garnet. Sample UD 33 is a sillimanite-biotite 297 

paragneiss from the 1562 m depth of the borehole Krásná NP823 in the northeastern Slavkov 298 

Terrane (Fig. 1, 3c). Its mineral assemblage consists of quartz, feldspars and biotite locally 299 

accompanied by fibrous sillimanite and garnet. Muscovite is present in the form of relatively 300 

rare lathes concentrated in biotite-rich bands. Accessory phases are tourmaline, zircon and 301 

apatite. Sample UD 34 is a fine-grained migmatized paragneiss from 3248 m depth of the Mi 302 

1 borehole in the southwestern part of the Slavkov Terrane (Fig.1). The rock is locally 303 

migmatized and injected by granitic melt parallel to the foliation. The mineral association 304 

comprises K-feldspar and plagioclase (oligoclase to andesine), quartz, biotite, minor 305 

muscovite, secondary chlorite and accessory zircon. Sample of medium-grained amphibole-306 
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biotite paragneiss UD 35 was taken from the 2274 m depth of the Krásná 1 borehole in the 307 

northeastern part of the Slavkov Terrane (Fig. 1, 3d). This rock is composed mainly of quartz, 308 

feldspar, biotite and amphibole. 309 

Sample UD 11, taken from the lowermost metasedimentary nappe of the Svratka Dome in 310 

the central part of the Moravo–Silesian Zone (Fig. 1), is a banded quarzitic schist (Fig. 2e) 311 

marked by alternation of fine and medium grained bands accented by dark (fine grained, with 312 

Fe oxides) and light (medium grained) colours (Fig. 3e). It is dominantly composed of quartz 313 

with subordinate feldspar, biotite and muscovite. Apatite and zircon are present as 314 

accessories. Medium-grained micaschist sample UD 20 represents the northern part of the 315 

Micaschist Zone north of the Svratka Dome (Fig. 1). This medium-grade garnet micaschist of 316 

the kyanite zone (Fig. 2f) consists mainly of muscovite and biotite aggregates alternating with 317 

quartz layers and up to 3 mm large garnet porphyroblasts and accessory apatite, zircon and 318 

opaque minerals (Fig. 3f). 319 

4.2. U–Pb detrital zircon dating and Hf isotopic signatures 320 

4.2.1. Tonian sequences 321 

Zircon grains from the sample UD 16 are mostly 40–100 µm long, generally shortly 322 

prismatic with rounded or sub-rounded crystal shapes. Most of the grains show truncated 323 

oscillatory zoning (Fig. 4a). Some zircons have older corroded cores overgrown by zoned or 324 

unzoned rims. U–Pb zircon dating (100 analyses) yielded a wide spectrum of ages, with a few 325 

youngest ages between c. 950 and 898 Ma, a broad major peak between c.1.0 and 2.2 Ga and 326 

a few outliers around 2.7 Ga (Fig. 5a). Three younger ages at c. 740, 600 and 380 Ma (not 327 

shown on the Fig. 4a but listed in Supplementary material B) are interpreted as related to the 328 

metamorphic resetting or metamictization. The maximum depositional age calculated for this 329 

sample is 912 ± 17 Ma (Fig. 6a). Twenty-seven grains were analysed for Hf isotopic 330 
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composition. Meso- and Paleoproterozoic zircons have mostly positive εHf(t) values mostly 331 

ranging from –1 to +16 and Hf model ages between 2.4 and 1.3 Ga. Few zircon grains show 332 

slightly negative εHf(t) values (Fig. 7a), with Hf model ages between 2.9 and 2.3 Ga. 333 

Sample UD 23 contains c. 30–80 µm long and mostly rounded zircons with oscillatory 334 

zoning and dark rims (Fig. 4b). The age population of sample UD 23 is very similar to that of 335 

sample UD 16. A total of 68 analyses show a dominant wide age cluster between c. 1.9 and 336 

0.9 Ga and few data around 2.6 Ga (Fig. 5b). One outlier at c. 800 Ma was detected in a 337 

zircon of noticeably different morphology (euhedral prismatic grain with bright CL signal). 338 

Due to the high risk of contamination, this zircon grain was excluded (not shown on the Fig. 339 

4b but listed in Supplementary material A). The maximum depositional age of sample UD 23 340 

is 949 ± 79 Ma (Fig. 6b). 341 

4.2.2. Ediacaran sequences 342 

Zircons extracted from paragneiss UD 18 are c. 80–150 µm long, stubby or short-343 

prismatic. They generally have well-preserved crystal faces with oscillatory or sector zoning 344 

(Fig. 4c). LA–ICP–MS zircon dating (112 analyses) provided a major age peak at c. 650 Ma 345 

and a broad subordinate cluster between c. 2.5 and 1.8 Ga (Fig. 5c). The maximum 346 

depositional age is 604 ± 7 Ma (2σ; Fig. 6c). 347 

Zircon grains from sample UD 30 have generally stubby or long-prismatic and euhedral 348 

shapes with a length of 60–200 µm. They are oscillatory or sector zoned with common thin 349 

dark or bright overgrowths. Some grains also show irregular convolute zoning in their internal 350 

part (Fig. 4d). The age spectrum of sample UD 30 (86 analyses) has a clear unimodal 351 

distribution with a single age group around c. 640 Ma (Fig. 5d). U–Pb dating also yielded few 352 

data between c. 515 and 300 Ma (not shown in the diagram) considered as a result of Pb-loss 353 

and/or probable contamination in the case of the youngest date(s). The maximum depositional 354 
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age calculated for this sample is 579 ± 5 Ma (Fig. 6d). Twenty three grains of Neoproterozoic 355 

age show a wide range of εHf(t) values from –15 to +13 (Fig. 7b), with systematic negative 356 

correlation between the Hf model ages (2.2–0.65 Ga) and εHf(t) values.  357 

Paragneiss UD 31 contains 50–120 µm long euhedral or subhedral isometric, shortly 358 

prismatic and fragmented zircon grains. Internal structures of zircons exhibit mostly 359 

oscillatory or sector zoning and rare rounded distinct cores (Fig. 4e). The zircon age 360 

population (79 analyses) is nearly identical as that of previous sample UD 30 with the main 361 

peak at c. 620 Ma and single ages at c. 1.0 and 2.9 Ga (Fig. 5e). Besides, nine grains with 362 

younger ages (c. 544–467 Ma; not shown in Fig. 5e) have somewhat lower CL intensity, and 363 

higher contents of U than older zircons and higher discordance. These data are considered as 364 

related to Pb-loss, possibly during extensive anatexis. The maximum depositional age is 596 365 

± 7 Ma (Fig. 6e). 366 

Sample UD 32 contains mostly euhedral and shortly-prismatic zircon grains with lengths 367 

of 30–120 µm mostly with clear oscillatory zoning (Fig. 4f). U–Pb zircon dating of this 368 

sample (92 analyses) yielded wide range of ages with the dominant peak at c. 630 Ma and two 369 

minor clusters in intervals of c. 2.2–1.7 Ga and 1.5–1.2 Ga (Fig. 5f). Presence of one single 370 

age at c. 490 Ma (not shown) is most likely caused by contamination. The maximum 371 

depositional age of sample UD 32 is 602 ± 3 Ma (Fig. 6f). 372 

Zircon population from sample UD 33 contains 80–140 µm long, euhedral to subhedral, 373 

shortly-prismatic and stubby grains. Cathodoluminescence internal patterns mostly show 374 

oscillatory zoned or rarely unzoned grains with thin dark rims (Fig. 4g). The age spectrum of 375 

sample UD 33 (82 analyses) is more varied than in samples from other borehole cores. It has 376 

the same main peak at c. 620 Ma, but is significantly richer in older ages in the interval 377 

between c. 800 Ma and 2.2 Ga (Fig. 5g). Eight analyses that provided younger ages (c. 555–378 
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495 Ma; not shown) are represented mostly by zircon with higher content of U, low CL and 379 

most probably correspond to Pb-loss during Cadomian metamorphism. The maximum 380 

depositional age calculated for this sample is 555 ± 4 Ma (Fig. 6g). Meso- to Neoproterozoic 381 

zircons (25 grains) have mostly positive εHf(t) values ranging from 0 to +18 (Fig. 7b) with 382 

model ages varying from c. 1.6 to 0.75 Ga. One Neoproterozoic outlier shows highly negative 383 

εHf(t) value of – 24 corresponding to a two-stage TDM2 Hf model age of c. 2.7 Ga.  384 

The majority of zircon grains obtained from sample UD 34 have subhedral and shortly 385 

prismatic habit and are 50–100 µm long. They often have oscillatory zoned and sub-rounded 386 

internal parts overgrown by relatively thicker, faintly-zoned or unzoned rims (Fig. 4h). 387 

Analyses of 84 grains from sample UD 34 yielded age data showing c. 600 Ma youngest age, 388 

a major age peak at c. 680 Ma and several individual ages at c. 1.1, 1.6, 1.9 and 2.7 Ga (Fig. 389 

5h). Two ages at c. 514 and 585 Ma could be related to metamorphic resetting. The maximum 390 

depositional age of sample UD 34 is 603 ± 5 Ma (Fig. 6h).  391 

Zircons from paragneiss UD 35 are generally stubby and long-prismatic, euhedral and 100–392 

200 µm long and commonly contain sub-rounded zoned and sometimes corroded cores 393 

enveloped by thick bright or dark rimes (Fig. 4i). The age population of this sample (91 394 

analyses) resembles that from sample UD 32 with the dominant age group at c. 600 Ma, two 395 

minor clusters in intervals of c. 2.1–1.7 Ga and 1.5–1.2 Ga, and a single age at c 2.7 Ga (Fig. 396 

5i). Two analyses younger than c. 553 Ma (c. 530 Ma) do not provide reliable dates; one has 397 

extremely low U content resulting in high uncertainty and the other has high U content and 398 

thus most probably represents a grain affected by Pb-loss. Significantly higher U content in 399 

one c. 425 Ma old zircon indicates higher degree of metamictization. The maximum 400 

depositional age calculated for this sample is 555 ± 4 Ma (Fig. 6i). Neoproterozoic zircons 401 

(16 grains) and one Archean zircon have a mixed range of εHf(t) values ranging from –5 to 402 
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+10 (Fig. 7b). The Hf model ages of Neoproterozoic grains ranging from 2.4 to 0.75 Ga and 403 

the Archean zircon has c. 3.3 TDM2 Hf model age. One Mezoproterozoic zircon yielded a 404 

slightly more positive εHf(t) value of +13.7 corresponding to a TDM model age of c. 1.4 Ga. 405 

4.2.3. Moravo–Silesian Zone 406 

Zircon grains from gneiss UD 11 are mostly subhedral, 80–220 µm long and isometric or 407 

shortly-prismatic with either faint oscillatory zoning or unzoned (Fig. 4j). The zircon age 408 

population of sample UD 11 (133 analyses) shows a wide range of ages from c. 550 Ma to 3.0 409 

Ga with several nearly equal sub-peaks at c. 560 Ma, 1.0, 1.3, 1.6, 2.2 and 2.6 Ga (Fig. 5j). 410 

Five other dates give slightly younger ages (shown in Supplementary material B) and are 411 

again interpreted as affected by partial resetting, probably during Variscan metamorphic 412 

overprint. The maximum depositional age of sample UD 31 is 550 ± 6 Ma (Fig. 6j). Zircons 413 

from the sample UD 11 of Archean to Neoproterozoic age (64 grains) show mixed εHf(t) 414 

values ranging from –15 to +12 (Fig. 7c). Their Hf model ages range from c. 3.6 to 0.95 Ga 415 

and generally decreasing with higher εHf(t) values. Two Mesoproterozoic grains have a 416 

slightly more radiogenic εHf(t) values (c. + 17), with TDM model age of c. 1.4 and 1.2 Ga. 417 

4.2.4. Micaschist Zone 418 

The majority of zircons from the sample UD 20 are 40–150 µm long, shortly- or long-419 

prismatic and subhedral. Cathodoluminescence images exhibit oscillatory or sector internal 420 

zoning with sub-rounded and mostly corroded shapes commonly overgrown by a thin bright 421 

rim (Fig. 4k). U–Pb zircon dating (129 analyses) revealed an age pattern characterized by a 422 

dominant age cluster around c. 600 Ma, two broad minor peaks in the intervals of c. 0.7–1.1 423 

Ga and 1.7–2.4 Ga and few individual ages around c. 2.7 Ga (Fig. 5k). An important feature is 424 

a nearly complete lack of Mesoproterozoic zircons in between c. 1.0 and 1.7 Ga. Several 425 
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younger ages at c. 545–485 Ma are related to a slight Pb-loss, possibly during metamorphic 426 

recrystallization. The maximum depositional age calculated for sample UD 20 is 551 ± 6 Ma 427 

(Fig. 6k). Analysed zircons from sample UD 20 (47 grains) yielded a complex isotopic pattern 428 

clearly containing two distinct groups according age. The first cluster is defined by the 429 

Neoproterozoic zircons which have a wide range of εHf(t) values from –27 to +14 (Fig. 7d), 430 

corresponding to a Hf model ages varying from c. 2.8 to 0.73 Ga. The second group of the 431 

Paleoproterozoic zircons show a significantly narrower range of εHf(t) values from –10 to +11 432 

with model ages between c. 3.3 and 2.0 Ga. One Paleoproterozoic grain has an outlying very 433 

negative εHf(t) value of –30 and TDM2 Hf model age of c. 4.0 Ga. 434 

5. Discussion 435 

The presented data (Figs. 5, 7) show contrasting zircon age and Hf isotopic patterns of the 436 

studied geological units and litostratigraphic sequences. These data are discussed in terms of 437 

the timing and tectonic setting of deposition of sedimentary formations. Furthermore, we 438 

compare our results with those from other parts of the Bohemian Massif and potential source 439 

areas and discuss their pre-collisional relationships and paleogeography. 440 

5.1. Depositional age and tectonic setting 441 

Due to the absence of geochronological data, the protolith age of the metasedimentary 442 

complexes of the Brunovistulian Domain has thus far been unconstrained. The calculated 443 

maximum depositional ages presented here (Fig. 6) constrain an oldest possible age of 444 

deposition. Two host-rocks of the Brno Massif yielded the Tonian age of the youngest zircons 445 

(c. 912 Ma for UD 16 and c. 950 Ma for UD 23) while the Ediacaran samples have their 446 

maximum depositional ages in the interval between c. 604 and 555 Ma. It is generally 447 

accepted that the Brunovistulian Domain, except for its western margin represented by the 448 

Moravo–Silesian Zone, has not been significantly affected by Paleozoic deformation and 449 
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metamorphism (e.g. Dudek, 1980). This is corroborated by the fact that deformed 450 

Neoproterozoic sequences are unconformably overlain by lower Cambrian sandstones in the 451 

Upper Silesian Block (Buła et al., 2015; Buła and Jachowitz, 1996; Źelażniewicz et al., 2009). 452 

Therefore, the calculated maximum depositional ages for these samples correspond well to 453 

the real age of sedimentation. In contrast, the Tonian maximum depositional age of the host-454 

rocks of the Brno Massif could be significantly older than the true depositional age, which is 455 

potentially anywhere between the calculated maximum depositional ages and the c. 600 Ma 456 

emplacement age of the intruded granodiorite (Soejono et al., 2017). 457 

Revealed depositional ages (youngest at c. 555 Ma) combined with relationship to the 458 

overlying lower Cambrian formations imply that the deformation and metamorphism of the 459 

Ediacaran sediments took place shortly after their sedimentation. The youngest dated zircons 460 

most probably reflect late Cadomian alteration and partial Pb-loss. Only slightly younger ages 461 

of c. 550 Ma were previously detected in the metamorphic rocks of the Slavkov Terrane by 462 

monazite chemical dating and interpreted as product of contact metamorphism related to 463 

mafic magmatism (Finger et al., 1999). However, based on the mostly migmatic nature of the 464 

foliation in our studied samples, the Ediacaran sequences underwent HT regional 465 

metamorphism. However, the precise timing and conditions of the metamorphic overprint in 466 

the Brunovistulian Domain is out of the scope of this paper and need further studies. 467 

Determination of a depositional environment of the studied rocks is problematic due to 468 

strong metamorphic overprint and lack of sedimentological and geochemical data. However, 469 

zircon shapes and internal structures combined with the distribution of detrital ages and 470 

supposed depositional ages allow for at least an approximate determination of the 471 

sedimentary tectonic setting (Cawood et al., 2012). 472 
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The combined age populations of the Tonian host-rocks of the Brno Massif show a very 473 

wide range of ages (Figs. 8b, 9a) and considerable interval between the maximum 474 

sedimentary ages and the main age groups (Fig. 8a). Such an age pattern is a result of a 475 

relatively long sedimentary transport from the various and mostly old cratonic sources, 476 

characteristic of a collisional depositional setting (Cawood et al., 2012). However, due to 477 

potentially younger real depositional age than the calculated maximum depositional age, an 478 

extensional setting is also possible. Mostly rounded grain shapes and frequently corroded and 479 

rimmed cores (Fig. 4a, b) also suggest longer transport and zircon recycling, compatible with 480 

both collisional and extensional settings. In our opinion, it is not distinguishable between a 481 

syn-collisional and extensional environment for the Tonian basin without any further 482 

geological or sedimentological constraints. However, a long time interval between the 483 

depositional age and the major zircon age group unequivocally excludes its active margin 484 

tectonic setting. 485 

In contrast, all the samples from the Ediacaran sequences (UD 18 and drill-core samples) 486 

are dominated by zircons with ages very close to their depositional ages (Fig. 8b), while they 487 

do not contain a proportionally significant amount of cratonic detritus (Fig. 5c–m, 8b, 9b). 488 

Such features can be interpreted as implying short sediment transport from an adjacent and 489 

voluminous magmatic source typical of a rapidly eroding active magmatic arc and are 490 

considered as characteristic of sedimentation in an active-margin tectonic setting. Indeed, 491 

majority of zircons from these samples have high Th/U ratios (Supplementary material B), 492 

typical magmatic internal zoning and well-preserved crystal shapes again supporting short 493 

transport directly from the adjacent plutonic source (Fig. 4c–i). The presence of amphibole in 494 

some of the drill-cores suggests at least partly volcano-sedimentary nature and synvolcanic 495 

sedimentation. The overall lithological variability of drill-cores (Dudek et al., 1980) is 496 
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compatible with relatively immature turbiditic deposition. Altogether, the Ediacaran 497 

sequences were likely deposited in shallow proximal parts of the Cadomian synorogenic 498 

(fore- or back-arc) basin dominantly sourced by the adjacent magmatic arc.  499 

In contrast, sample UD 11 from the Moravo–Silesian Zone contains both a significant 500 

Neoproterozoic age peak and large amount of Mesoproterozoic and Neoarchean zircons (Fig. 501 

5j) similar to the studied Tonian samples. On the other hand, sample UD 20 from the 502 

Micaschist Zone has the dominant youngest Neoproterozoic age peak and significant age 503 

group around c. 2.0 Ga (Fig. 5m) indicating both proximity of the Cadomian magmatic arc 504 

and the Paleoprotorezoic basement.  505 

5.2. Possible sources for individual zircon age populations 506 

Possible sources for individual age groups of the studied samples can be traced from 507 

youngest to oldest as follows. Except for the Tonian sequences, the youngest Cryogenian–508 

Ediacaran population forms the major age peak in the majority of the studied samples (Fig. 509 

9a, 10b–d). This age group at c. 650–560 Ma fits well with the main interval of magmatic 510 

activity of the Brno Massif (Hanžl et al., 2019; Soejono et al., 2017; Timmerman et al., 2019), 511 

as well as the spread of protolith ages of the Moravo–Silesian orthogneisses (Friedl et al., 512 

2000; Kröner et al., 2000; Mazur et al., 2010; Soejono et al., 2017). Therefore, these most 513 

abundant zircons could be interpreted as a juvenile detritus coming directly from the 514 

neighbouring magmatic arc system, consistent with an inferred active margin depositional 515 

setting. The large spread of εHf(t) values (–24 to +13) of the Neoproterozoic zircons from the 516 

Ediacaran sequences, with model ages between 2.7 and 0.75 Ga, suggests mixing of juvenile 517 

mantle-derived magmas with mature crustal material, typical of large continental magmatic 518 

arc systems. Similarly, a wide range of εHf(t) values (–27 to +14) with model ages between 2.8 519 

and 0.73 Ga of the Neoproterozoic zircons from the Micaschist Zone can be interpreted as 520 
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reflecting a combination of juvenile magmas and reworking of the Paleo-and 521 

Mesoproterozoic crust.  522 

The provenance of older zircons is less obvious and their ages need to be related to the 523 

most probable source regions. The c. 1.0 Ga age peak in the Tonian sequences and the 524 

Moravo–Silesian Zone samples corresponds to the Grenville-age sources related to the 525 

formation of the Rodinia supercontinent (Dalziel, 1997; Hoffman, 1991; Li et al., 2008). The 526 

wide range of Mesoproterozoic ages forms two peaks at c. 1.2 and 1.5 Ga (Fig. 5, 9a, c). In 527 

the possible source regions, the c. 1.7–1.0 Ga magmatic complexes are known from the 528 

Sveconfennian and Sveconorwegian basement of the southwestern Baltica (Fig. 9c; Bingen at 529 

al., 2011; Bogdanova et al., 2008) but also from the Sunsás, Rondonian-San Ignácio and Rio 530 

Negro-Juruena belts of the Amazonian Craton (Fig. 9d; Cordani and Teixeira, 2007; Tassinari 531 

and Macambria, 1999; Teixeira, 1989). Similarly, the Paleoproterozoic and Neoarchean 532 

zircon population at c. 3.0–1.8 Ga could have been derived either from the Svecofennian, 533 

Fennoscandian and Ukrainian Shield sources of Baltica (Fig. 9c; Bogdanova et al., 2008; 534 

Kuznetsov et al., 2010) or Ventauri-Tapajós, Maroni-Itacaiúnas and Central Amazonian belts 535 

of the Amazonia (Fig. 9d; e.g. Tassinari and Macambria, 1999). The slightly negative to 536 

positive εHf(t) values and model ages between 2.4 and 1.3 Ga of the Paleo-and 537 

Mesoproterozoic zircons imply a juvenile nature of magma sources, with minor recycling of 538 

Paleoproterozoic crust indicated only by a small number of zircons with subchondritic εHf(t) 539 

values. Unfortunately, no Paleoproterozoic zircons from the Edicaran sequences were 540 

analysed for Hf isotopic composition due to the small grain sizes. 541 

The Ediacaran sequences and the Micaschist Zone show remarkable lack of 542 

Mesoproterozoic ages between c. 1.6–1.0 Ga (Fig. 5c–i, k) that indicates no or very rare 543 

magmatic activity in the source area at the time. Apart from dominant Neoproterozoic 544 
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zircons, they also contain minor but important Paleoproterozoic age peak (Fig. 5c–i, 9b). Such 545 

a pattern has been generally interpreted as provenance a signature of the Eburnean basement 546 

of the West African Craton and Sahara Metacraton (e.g. Ennih and Liégeois, 2008; 547 

Fernández-Suaréz et al., 2002; Linnemann et al., 2004; Meinhold et al., 2013; Samson et al., 548 

2005).  549 

In summary, the above-described correlations show that both the Baltica and Amazonia 550 

cratons could provide clastic material for the pre-Cadomian successions (Fig. 9). Thus, the 551 

detrital age data do not allow us to discriminate between a Baltica-adjacent or Amazonia-552 

adjacent position of the Brunovistulian Domain during the Tonian. In contrast, the 553 

Brunovistulian Ediacaran basin was sourced almost exclusively from the late Neoproterozoic 554 

active magmatic arc.  555 

5.3. Correlation with other parts of the Bohemian Massif 556 

The individual parts of the Brunovistulian Domain could be compared with the 557 

surrounding units of the Bohemian Massif based on the detrital zircon age similarities. A 558 

scarcity of Mesoproterozoic zircon ages (c. 1.7–1.0 Ga) in metasediments of the rest of the 559 

Bohemian Massif is broadly considered as a fundamental difference from the Brunovistulian 560 

Domain and as a major argument for their different provenance (e.g. Friedl et al., 2000; 561 

Linnemann et al., 2004). The new presented data confirmed significant record of 562 

Mesoproterozoic ages in the Tonian host-rocks of the Brno Massif and the Moravo–Silesian 563 

Zone (Fig. 10a, c). These age spectra show remarkable similarity to the Mesoproterozoic 564 

metasediments of the Drosendorf Unit of the Moldanubian Zone in Austria (Fig. 10e; Lindner 565 

et al., 2020; Sorger et al., 2020). The Moldanubian Dobra orthogneiss of the Drosendorf Unit 566 

sequence thus can be compared to the Moravo–Silesian orthogneiss bodies such as the Bíteš 567 

gneiss (Friedl et al., 2004) and metasedimentary packages implying their close affinity, which 568 
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was suspected by some authors based on lithological similarities (e.g. Frasl, 1968, 1970; 569 

Matura, 2003). Moreover, the presence of rare fragments of the c. 2.0 Ga Paleoproterozoic 570 

basement in both the Brunovistulian Domain (Collett et al., 2021; Źelażniewicz and Fanning, 571 

2020) and Moldanubian Zone (Trubač et al., 2012; Wendt et al., 1993) indicated that both 572 

these domains share a common crust. 573 

However, the rest of the studied samples from the Ediacaran sequences are uniformly 574 

dominated by the Neoproterozoic ages at c. 600 Ma and show also a subordinate but 575 

significant Paleoproterozoic age group in the interval of c. 2.0–1.8 Ga (Fig. 10b). 576 

Surprisingly, the detrital zircon age populations show a distinct low abundance of the 577 

Mesoproterozoic ages in all the seven samples from the Ediacaran sequences (Fig. 10b). 578 

Comparison with the published data shows that this age pattern is indistinguishable from 579 

those from the Micaschist Zone, Moldanubian Zone and Teplá–Barrandian Unit (Fig. 10d, f, 580 

g; for references see caption of Fig. 8). The cumulative age distributions of these units follow 581 

the same concave trend dominated by the Neoproterozoic ages as the Ediacaran successions 582 

(Fig. 8b) indicating analogous deposition in the basins adjacent to the active Cadomian 583 

magmatic arc. This result is compatible with the model of the Neoproterozoic–earliest 584 

Cambrian (meta-) sedimentary successions of the Teplá–Barrandian Unit and Moldanubian 585 

Zone both interpreted as a Cadomian accretionary wedge dominated by the arc-derived 586 

detritus (Drost et al., 2011; Hajná et al., 2017, 2018; Soejono et al., 2020). 587 

Combined age data from the Micaschist Zone (Fig. 10d) are essentially identical to those 588 

from the Moldanubian Zone (Fig. 10f). This resemblance supports the idea that the Micaschist 589 

Zone represents strongly deformed and retrogressed Moldanubian margin, as proposed 590 

already by Suess (1912) and Fuchs (1976). Moreover, similar zircon Hf isotopic signatures of 591 

the Ediacaran sequences and the Micaschist Zone imply identical age and nature of the 592 
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magma sources and possible Paleogeographic neighbourhood of the Brunovistulian Domain 593 

and the Moldanubian Zone during the Neoproterozoic.  594 

5.4. Do the Mesoproterozoic zircons represent real paleogeographic 595 

fingerprint? 596 

These close similarities discussed above cast some doubts on the model of the 597 

Brunovistulian Domain and other parts of the Bohemian Massif as mutually independent 598 

crustal blocks in pre-Varican times. The presence of the Mesoproterozoic zircons as a critical 599 

feature of the detrital and xenocrystic zircon age patterns of the Brunovistulian Domain in 600 

contrast to the rest of the Bohemian Massif (Friedl et al., 2000; Linnemann et al., 2004; 601 

Mazur et al., 2012) is not as unequivocal as previously suggested.  602 

In order to explain this new contradiction, other factors such as the availability of the 603 

Mesoproterozoic sources and spatial variability of sedimentary processes should be taken into 604 

account. The scarcity of the Mesoproterozoic ages in many Brunovistulian samples indicates 605 

that such old sources were not exposed or rare in the source region during the Neoproterozoic 606 

deposition time. Mesoproterozoic zircon-rich Tonian basement is even in the present-day 607 

erosional level exposed only very rarely as roof pendants (up to 1000 m large) in the 608 

granodiorites of the Brno Massif. While the Tonian basement is not a major source for the 609 

Ediacaran sediments, their detrital signature can be observed in inherited zircons included in 610 

Neoproterozoic granitoids. Nonetheless, Mesoproterozoic xenocrysts while abundant in the 611 

Neoproterozoic orthogneisses of the Moravo–Silesian Zone and adjacent areas (Friedl et al., 612 

2004; Lindner et al., 2020; Mazur et al., 2010; Oberc-Dziedzic et al., 2003) are scarce in the 613 

granodiorites of the easterly Brno Massif (Hanžl et al., 2019; Timmerman et al., 2019; 614 

Soejono et al., 2017; Svojtka et al., 2017). This difference can be simply explained by the 615 
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overall abundance of zircons in the metasedimentary magma source of the S-type granites and 616 

their general scarcity in the I-type magmas (see also discussion in Soejono et al., 2017).  617 

An obvious lack of the Mesoproterozoic ages in the Ediacaran sequences as well as in the 618 

Moldanubian Zone and Teplá–Barrandian Unit (Fig. 8b, 9) point to a similar source of 619 

detritus for all these units and suggests the possibility that they belonged to a continuous 620 

crustal domain. The lack of Mesoproterozoic ages could be explained by the overwhelming 621 

dominance of the Neoproterozoic detritus originating from the Cadomian magmatic arc 622 

directly adjacent to the sedimentary basin. Such detrital zircon age populations potentially do 623 

not record the real age pattern of deep continental basement but exclusively the source 624 

actually exposed at the time of deposition such as a large stratovolcanos of the active volcanic 625 

arc. The cases that the part of detrital population can be shaded by the dominant and nearest 626 

source or it may become unavailable due to previous erosion have been recently documented 627 

in many studies (e.g. Andersen et al., 2016; Ghienne et al., 2018; Jackson et al., 2019; 628 

Konopásek et al., 2017; Percival et al., 2021; Saylor et al., 2013).  629 

5.5. Did the Rheic suture exist between the Brunovistulian Domain and the 630 

Moldanubian Zone? 631 

The existence of a Rheic oceanic suture (e.g. Nance et al., 2010) at the eastern margin of 632 

the Bohemian Massif and continuation of the Rhenohercynian Zone from northwest Europe to 633 

the Brunovistulian Domain is critical for understanding of not only the pre-collisional but also 634 

the Variscan evolution. Moores (1981) defined a set of criteria for recognition of suture zones 635 

in orogenic belts, including the presence of ophiolites, paired metamorphic belts and 636 

magmatic arcs, involvement of the continental margin sequences, contrasting 637 

geochronological provinces and structural, paleomagnetic and stratigraphic differences across 638 

the suture. Of these criteria, the presence of ophiolites (Finger et al., 1998; Finger and Steyer, 639 
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1995; Höck et al., 1997) and eclogites (Collett et al., 2021; Konopásek et al., 2002; Štípská et 640 

al., 2006) at the Late Devonian–early Carboniferous boundary between the Moravo–Silesian 641 

Zone and Moldanubicum were considered as arguments for the existence of the Rheic suture 642 

zone (e.g. Jastrzębski et al., 2013). However, early Cambrian protolith age of eclogite sample 643 

from this tectonic boundary and intra-continental rift signatures of hanging-wall Letovice and 644 

Staré Město complexes indicate that the presence of a large Ordovician Rheic oceanic basin 645 

between the Moldanubian and Brunovistulian domains is not likely (Collet et al., 2021; 646 

Soejono et al., 2010). On the contrary, the main east-dipping Early Devonian subduction 647 

system located at the opposite (western) side of the Bohemian Massif is supported by the 648 

presence of 400–390 Ma old HP rocks decorating the main NE–SW trending Variscan suture 649 

(e.g. Collett et al., 2018; Tabaud et al., 2021), parallel to a Middle–Late Devonian magmatic 650 

arc located east of the suture zone (e.g. Deiller et al., 2021; Žák et al., 2011), as well as by 651 

geophysical data (Franěk et al., 2011; Guy et al., 2011). The subduction system of the eastern 652 

margin of the Bohemian Massif is most likely responsible for a closure of a large Paleozoic 653 

back-arc system as proposed by Schulmann et al. (2009; 2014b) and modelled by Dymkova et 654 

al. (2016). Our study further coins this idea as the Neoproterozoic sequences of both the 655 

Brunovistulian Domain and central part of the Bohemian Massif share very similar clastic 656 

zircon age and Hf isotopic patterns. This is another independent argument excluding the 657 

existence of a large Cambro–Ordovician oceanic domain between them. However, an 658 

unconstrained gap of c. 200 My remains between the Ediacaran and Late Devonian 659 

configurations discussed above, and the hypothetical opening and subsequent closure of a 660 

large oceanic domain between here cannot be completely ruled out. 661 
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5.6. Implications for pre-Variscan evolution of the Bohemian Massif 662 

5.6.1. Neoproterozoic paleogeographic position 663 

When discussing the paleogeography of the Brunovistulian Domain, it is necessary to 664 

consider the Neoarchean and Paleoproterozoic age of the basement (Collett et al., 2021; 665 

Źelażniewicz and Fanning, 2020), as well as the inferred Tonian (c. 930 Ma) maximum 666 

depositional ages (Fig. 6a, b) and tectonic setting (Fig. 8a) of the pre-Cadomian sequences. 667 

Moreover, both Archean and especially Mesoproterozoic detritus sources had to be available 668 

at the time of deposition. The calculated maximum depositional ages correspond exactly to 669 

the final stage of the Grenville orogeny and Rodinia continental assembly (e.g. Ernst et al., 670 

2008; Li et al., 2008; Scotese, 2009). If these calculated maximum depositional ages 671 

approximate the samples true depositional ages, then an interior Rodinia position (star 1 in 672 

Fig 11a) is possible. In this scenario, the sediments could have been deposited in a 673 

syncollisional basin at the southeastern Baltica–northern Amazonia junction (Fig. 11a, b). 674 

Mesoproterozoic detritus could have been sourced from the Grenville-age collisional belt, 675 

while both Archean and Paleoproterozoic basement are well represented in both the 676 

Amazonia and Baltica cratons. 677 

On the other hand, these sequences could have been deposited significantly later as 678 

discussed above. In that case, they might record late Tonian intracontinental extension (Fig. 679 

11b) related to the Rodinia break-up (at c. 800–700 Ma; e.g. Ernst et al., 2008; Li et al., 2008; 680 

Scotese, 2009). Furthermore, a location on the passive margin developed along the Rodinia 681 

periphery (Fig. 11c) is also permissible (e.g. Bogdanova et al., 2008). Two possible Rodinia 682 

periphery positions on the southern to south-eastern margin of Baltica (star 2) and on the 683 

eastern margin of Amazonia (star 3) are shown in Fig. 11. Such external positions are in 684 

accord with the subduction-related nature of the late Tonian (c. 730 Ma) Metabasite Zone 685 
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(Hanžl et al., 2019). However, these passive margin alternatives would require long-distance 686 

transport of clastic material in order to provide the Mesoproterozoic detritus (Fig. 11a). 687 

Moreover, studies of modern drainage systems (e.g. Blum et al., 2018; Singh et al., 2007) 688 

show that sedimentary transport over continental distances may be possible. For example, the 689 

Mesoproterozoic zircons have been reported from Neoproterozoic sequences along the eastern 690 

Baltica margin (e.g. Kuznetsov et al., 2014) although no such old basement is known there 691 

(Bogdanova et al., 2008). 692 

It is generally accepted that the Brunovistulian Domain was involved in the Ediacaran 693 

magmatic arc system (Finger et al., 2000a; Hanžl et al., 2019; Soejono et al., 2017). Such a 694 

Pacific-type subduction system operated during the Cadomian orogeny (at c. 650–570 Ma) 695 

along the entire northern Gondwana margin (e.g. Murphy et al., 2004; Nance et al., 1991) and 696 

the Timanian orogeny (at c. 610–560 Ma) occurred in northeastern Baltica (e.g. Gee and 697 

Pease, 2004; Kuznetsov et al., 2010). The above-mentioned options for the Tonian 698 

paleogeography imply several possible positions of the Brunovistulian Domain after the final 699 

break-up of Rodinia at c. 700 Ma (Ernst et al., 2008; Li et al., 2008; Scotese, 2009). In the 700 

case of the interior Rodinia position (star 1 in Fig. 11a), it could have remained attached to the 701 

newly separated northern Amazonia margin (star 1 in Fig. 11d), while the opposing Baltica 702 

side can likely be excluded due to the existence of a passive margin at that time (Krzywiec et 703 

al., 2018; Mazur et al., 2018; Poprawa, 2019; Źelażniewicz et al., 2020). However, late 704 

Ediacaran rifting of Baltica, presumably from Amazonia, has been suggested by U–Pb zircon 705 

dating (c. 590–550 Ma) of the Volyn volcanic province in the southeastern Baltica (e.g. 706 

Poprawa et al., 2020; Shumlyansky et al., 2016). In this case, a long-lasting magmatic arc 707 

system could not have developed there during the Ediacaran. Considering the alternative 708 

Rodinia exterior positions (stars 2 and 3 in Fig. 11a), this would place the Brunovistulian 709 
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Domain close to either southeastern Baltica or eastern Amazonia (stars 2 and 3 in Fig. 11d). 710 

Traditional models (e.g. Murphy et al., 2004; Nance and Murphy, 1994; Nance et al., 1991) 711 

for the Cadomian-Avalonian arc complexes assume their distribution on the crustal blocks 712 

separated from the margins of the Amazonian or West African cratons, while Ediacaran arc-713 

related magmatism is not yet known from the southeastern to southwestern margins of 714 

Baltica. This rather favors an Amazonian provenance for the Brunovistulian Domain. On the 715 

other hand, the paleontological (Vavrdová et al., 2003) and newest paleomagnetic data 716 

suggest that the Brunovistulian Domain was part of peri-Baltica already in the Ediacaran 717 

(Nawrocki et al., 2021), and recent zircon provenance studies from southern Baltica (e.g. 718 

Francovschi et al., 2021; Paszkowski et al., 2021) have indicated detrital input from an as yet 719 

unknown convergent margin during the latest Ediacaran and early Cambrian. The 720 

Brunovistulian Domain could have belonged to the hypothetical southern Baltica active 721 

margin as a potential continuation of the northeastern Timanides. Theoretically, it could have 722 

been dextrally shifted along the Trans-European Suture Zone (e.g. Pharaoh, 1999) during the 723 

Paleozoic to the current position in the Variscan belt. Large-scale dextral movements have 724 

been interpreted as resulted from the overall clockwise rotation of Gondwana in respect to 725 

Baltica (e.g. Edel et al., 2018; Oriolo et al., 2021). Nevertheless, the above mentioned 726 

paleogeographical clues are often contradictory, and thus, the Neoproterozoic Brunovistulian 727 

configuration and its path to the present position still remain controversial. 728 

5.6.2. Model of the Neoproterozoic configuration of the Bohemian Massif 729 

Strong geochronological similarities of the westerly parts of the Bohemian Massif with the 730 

Ediacaran metasedimentary complexes building a large part of the Brunovistulian Domain 731 

suggest that all these units belonged to a single Neoproterozoic crustal domain and probably 732 

were never separated by a significant ocean. The Brunovistulian/Moldanubian boundary thus 733 



 

- 33 - 

in our view represents a Variscan deformation zone (orogenic hinterland–foreland transition) 734 

rather than a true terrane suture. Such an interpretation obviously implies that the Rheic suture 735 

does not continue from northwestern Europe into the Bohemian Massif.  736 

Our correlation shows that the Neoproterozoic basins on both sides of an active magmatic 737 

arc belt were identically filled mostly by arc-related detritus. The Teplá–Barrandian Unit is 738 

broadly considered as a Cadomian accretionary wedge (Drost et al., 2011; Hajná et al., 2017, 739 

2018), with the Jílové Belt as an associated Neoproterozoic magmatic arc. However, the 740 

small-scale volcanic succession of the Jílové Belt can be interpreted merely as a shallow part 741 

of an intra-oceanic volcanic arc (Sláma et al., 2008a; Waldhausrová, 1984). The giant and 742 

long-lasting subduction would require the existence of a significantly larger and long lasting 743 

continental magmatic arc system as it is recently known from the Eastern Pacific. We propose 744 

that the belt of Neoproterozoic magmatic arc complexes of the Brunovistulian Domain (e.g. 745 

Brno Massif) represents the suitable candidate. Therefore, the studied Ediacaran sequences 746 

can be interpreted as being deposited in a back-arc basin behind the active Cadomian 747 

magmatic arc, while the Teplá–Barrandian Unit and oldest parts of the Moldanubian Zone 748 

were located in an accretionary wedge position on the opposite side (Fig. 11 e).  749 

The presented idea of the central and eastern parts of the Bohemian Massif viewed as a 750 

single Neoproterozoic crustal segment offers a new pre-collisional evolutionary model 751 

alternative to the prevailing hypothesis of the Rheic suture and contrasting primary 752 

paleogeographic positions of individual domains. Moreover, the presented paleogeographic 753 

discussions may imply a greater role of peri-Baltican material within the Variscan belt, 754 

potentially significantly altering our understanding of European Paleozoic geology in general.  755 
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6. Conclusions 756 

The presented detrital zircon geochronological and Hf isotopic data from metasedimentary 757 

sequences of the Brunovistulian Domain combined with published studies allow to draw the 758 

following conclusions: 759 

1) Studied metasedimentary complexes of the Brunovistulian Domain show 760 

contrasting detrital zircon ages and Hf isotopic patterns. 761 

2) The Tonian sequences were deposited in a basin either in the interior or on the 762 

periphery of Rodinia, and their clastic material was derived dominantly from the 763 

Paleo- and Mesoproterozoic basement of Baltica and/or Amazonia. 764 

3) The Ediacaran sequences were deposited in a back-arc basin and sourced almost 765 

exclusively from an active continental magmatic arc. 766 

4) Age population of the Ediacaran sequences records almost exclusively a dominant 767 

adjacent magmatic arc source and does not represent the full age pattern of the 768 

continental basement. 769 

5) The change in detrital zircon U–Pb age and Hf record of the Brunovistulian 770 

Domain that took place between the early and late Neoproteorozoic probably 771 

reflects the Neoproterozoic plate-tectonic reconfiguration from the Rodinia 772 

formation/break-up to the evolution of the Gondwana or Baltica active margin. 773 

6) Correlation of detrital zircon age populations from different parts of the Bohemian 774 

Massif revealed similarities challenging the main arguments for an existence of the 775 

Rheic suture between the Brunovistulian Domain and the Moldanubian Zone and 776 

suggests an alternative pre-collisional model of the Bohemian Massif as a single 777 

Neoproterozoic crustal domain. 778 
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Figure captions 1406 

Fig. 1 (a) Schematic map of the European Variscides showing preserved Cadomian basement 1407 

complexes and major lithotectonic zones (modified after Martínez Catalán, 2011). (b) 1408 

Simplified geological map of the Bohemian Massif (modified after Machek et al., 2021). (c) 1409 

Geological map of the Brunovistulian Domain with locations of dated samples (modified after 1410 

Hanžl et al., 2019). 1411 

Fig. 2 (a) Sheet-like intrusion of the western Brno Massif granodiorite within the pre-1412 

Cadomian host-rock (migmatite UD 16). Inset shows close-up view on migmatite septa within 1413 

granodiorite. (b) Migmatite UD 23 intruded by granodiorite apophyses. (c) Migmatized 1414 

paragneiss from the eastern margin of the Slavkov Terrane (UD 18). (d) Dated borehole core 1415 

samples from the covered southeastern part of Brunovistulian Domain. (e) Quarzitic gneiss 1416 

from the lowermost metasedimentary nappe of the southern Moravo–Silesian Zone (UD 11). 1417 

(f) Garnetiferous micaschist UD 20 from the northern part of the Micaschist Zone. 1418 

Fig. 3 Macro- and microphotographs of representative studied samples from the (a, b) Tonian 1419 

sequences, (c, d) covered Ediacaran sequences (e) Moravo–Silesian Zone and (f) Micaschist 1420 

Zone. 1421 

Fig. 4 Cathodoluminescence images of typical zircons from the (a, b) Tonian sequences, (c–i) 1422 

the Ediacaran sequences, (j) Moravo–Silesian Zone and (k) Micaschist Zone. Laser dating and 1423 

Hf analyses spots are marked with concordant
 206

Pb/
238

U ages ± 2σ uncertainties (207
Pb/

206
Pb 1424 

for ages > 1 Ga) and εHf(t) values with 2σ uncertainties. 1425 

Fig. 5 Frequency histograms with kernel density distributions of detrital zircon age 1426 

populations for investigated metasedimentary rocks (n, number of analyses). Only data less 1427 

than 10% discordant 
206

Pb/
238

U ages (
207

Pb/
206

Pb for ages > 1 Ga) were included. 1428 
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Fig. 6 Maximal depositional age of studied samples calculated as the
 206

Pb/
238

U weigted mean 1429 

and concordia ages of the youngest zircon group (data-point error symbols and ellipses are 1430 

2σ). 1431 

Fig. 7 Combined U–Pb age and Hf isotopic data for detrital zircons from studied units. Grey 1432 

areas represent kernel density distributions of U–Pb ages close to the Hf spot analyses and 1433 

dashed lines show whole age populations. The
176

Lu decay constant of Scherer et al. (2001), 1434 

CHUR values of Blichert-Toft and Albarède (1997), Depleted Mantle (DM) from Chauvel 1435 

and Blichert-Toft (2001) and continental crust values of Zeh et al. (2007) were used.  1436 

Fig. 8 (a) Cumulative distributions of time differences between the crystallization ages (CA) 1437 

and the depositional ages (DA) of detrital zircons from the studied samples of the 1438 

Brunovistulian Domain. Colour fields representing different tectonic settings of deposition 1439 

area after Cawood et al. (2012). (b) Comparison of the detrital zircon ages (this study and 1440 

published data) from major units of the Brunovistulian Domain and the Neoproterozoic 1441 

(meta-)sedimentary rocks from other parts of the Bohemian Massif. Data sources: Tonian 1442 

sequences (this study), Ediacaran sequences (this study), Metasedimentary nappes of the 1443 

Moravo–Silesian Zone (this study and Košler et al., 2014), Micaschist Zone (this study and 1444 

Košler et al., 2014), Drosendorf Unit in Austria (Lindner et al., 2020; Sorger et al., 2020), 1445 

Moldanubian Zone (Bukovská et al., 2019; Košler et al., 2014; Soejono et al., 2020), Teplá–1446 

Barrandian Unit (Drost et al., 2011; Hajná et al., 2017; Žák and Sláma, 2018). 1447 

Fig. 9 Comparison of the U–Pb detrital zircon data of studied (a) Ediacaran and (b) Tonian 1448 

sequences of the Brunovistulian Domain (this study) and published data from the 1449 

Neoproterozoic (meta-)sedimentary rocks of potential source areas in (c) Baltica; data from 1450 

Bingen et al. (2011), Gee et al. (2014), Kirkland et al. (2011), Kuznetsov et al. (2010), 1451 

Pettersson et al. (2009), Sláma (2016),  1452 
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Zhang et al. (2015) and Amazonia; data from Ibanez-Mejia et al. (2015), Matteini et al. 1453 

(2012), McGee et al. (2015). Baltican geochronological provinces after Bogdanova et al. 1454 

(2008) and Amazonian geochronological provinces after Tassinari and Macambria (1999). 1455 

Fig. 10 Comparison of combined detrital zircon age spectra (
206

Pb/
238

U ages and 
207

Pb/
206

Pb 1456 

for ages > 1 Ga) from the Brunovistulian Domain with those published from other parts of the 1457 

Bohemian Massif (same data sources as in Fig. 8).  1458 

Fig. 11 Paleogeographic reconstructions showing the possible Neoproterozoic locations of the 1459 

Brunovistulian Domain (modified after Cawood et al., 2016; Dalziel, 1997; Li et al., 2008), 1460 

distribution of crustal sources (after Bogdanova et al., 2008 for Baltica, Tassinari and 1461 

Macambria, 1999 for Amazonia and Ennih and Liégeois, 2008 for West Africa, possible 1462 

sediment transport directions and detrital zircon age patterns. (a) Tonian paleogeography 1463 

showing three potential locations (yellow stars) of the Brunovistulian syncollisional or 1464 

extensional basin in the Rodinia interior (star 1) or in the passive margin along Rodinia 1465 

exterior (stars 2 and 3). (b) Schematic cross-section for the scenario of the 1466 

collisional/extensional domain in the Rodinia interior. (c) Schematic cross-section for the 1467 

scenario of the Rodinia passive margin. (d) Ediacaran continental configuration with possible 1468 

positions of Brunovistulian Domain (red stars) at c. 650–550 Ma. (e) Schematic cross-section 1469 

of the Ediacaran active margin showing proposed position of the Brunovistulian bac-arc basin 1470 

and the TBU/Mold accretionary wedge. (e) Schematic cross-section of the Ediacaran active 1471 

margin. Abbreviations: BV – Brunovistulian Domain; TBU – Teplá–Barrandian Unit; Mold – 1472 

Moldanubian Zone.  1473 

  1474 

 1475 

 1476 
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Table captions 1477 

Table 1 Location, petrography and summary of main age peaks of studied samples.  1478 

 1479 



Sample Latitude (N) Longitude (E) Regional position Rock MDA Main detrital age peaks

Tonian sequences

UD 16 49.0840500 16.5121000

host-rock of the Brno Massif 

(Thaya Terrane)

migmatized grt-bt 

paragneiss 912 ± 17 Ma 0.9–2.2 Ga, c. 2.7 Ga

UD 23 49.1475333 16.4446333

host-rock of the  Brno Massif 

(Thaya Terrane) migmatite 949 ± 79 Ma 0.9–1.9 Ga

Ediacaran sequences

UD 18 50.1767333 17.3153333 Desná Dome migmatized paragneiss604 ± 7 Ma c. 650 Ma, 1.8–2.5 Ga

UD 30  48.853029  16.660453

metamorphic complex of covered 

part of the Thaya T. amp-bt paragneiss 579 ± 5 Ma c. 640 Ma

UD 31  49.642432  18.714434

metamorphic complex of covered 

part of the Slavkov T.

migmatized 

paragneiss 593 ± 7 Ma c. 620 Ma

UD 32  49.293941  17.832138

metamorphic complex of covered 

part of the Slavkov T. paragneiss 602 ± 3 Ma c. 630 Ma, 1.3–2.2 Ga

UD 33  49.577780  18.479296

metamorphic complex of covered 

part of the Slavkov T. sill-bt paragneiss 555 ± 4 Ma c. 620 Ma, 0.8–2.3 Ga

UD 34  49.077759  16.839016

metamorphic complex of covered 

part of the Slavkov T.

migmatized 

paragneiss 603 ± 5 Ma c. 680 Ma, 1.5–2.0 Ga

UD 35  49.528029  18.517177

metamorphic complex of covered 

part of the Slavkov T. amp-bt paragneiss 554 ± 4 Ma c. 600 Ma, 1.2–2.1 Ga

Moravo-Silesian Zone

UD 11 49.3451666 16.3401000 Svratka Dome (Bílý Potok Group) quartzitic gneiss 550 ± 6 Ma c. 560 Ma, 1.0–2.2 Ga, c. 2.6 Ga

Micaschist Zone

UD 20 49.6230500 16.3597000 Micaschist Zone grt-ms-bt micaschist 551 ± 6 Ma c. 600 Ma, 1.8–2.4 Ga, c. 2.6 Ga

MDA - Maximum depositional age
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