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1. Introduction 

The role of an active margin of Eurasia during Mesozoic and Cenozoic times was well 
defined (Golonka, 2004). The trench-pulling effect of the north dipping subduction, which 
developed along the new continental margin caused rifting, creating the back-arc basin as 
well as transfer of plates from Gondwana to Laurasia. The present authors applied this 
model to the southern margin of Laurussia during Paleozoic times. The preliminary results 
of their work were presented during the Central European Tectonic Group (CETEG) in 
2011 in Czech Republic. The supercontinent of Laurussia, defined by Ziegler (1989), in-
cluded large parts of Europe and North America. The southern margin of this superconti-
nent stretched out between Mexico and the Caspian Sea area. The present authors attempt-
ed to characterize the entire margin, paying the special attention to Central and Eastern 
Europe. 

2. Methods  

The present authors were using a plate tectonic model, which describes the relative motions 
plates and terranes during Paleozoic times. This model is based on PLATES, GPLATES and 
PALEOMAP software (see Golonka et al. 1994, 2003, 2006a,b, Golonka 2000, 2002, 2007a,b,c, 
2009a,b). The plate tectonic reconstruction programs generated palaeocontinental base 
maps. It takes tectonic features in the form of digitised data files, assembles those features in 
accordance with user specified rotation criteria (Golonka et al. 2006a).  

The rigid, outer part of the earth divided into many pieces known as lithospheric plates, 
comprising both the continental landmasses and oceanic basins These plates are in motion 
relative to each other and to the earth itself. Assuming the earth is a sphere, the motion of a 
plate across the earth's surface can be described as motion about the axis of a pole of rotation 
that goes through the centre of the earth. The intersection of the pole's axis with the earth's 
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surface is referred to by its latitude/longitude coordinates. The distance the plate travels 
about the pole is an angular distance and is recorded in degrees. A stage pole of rotation 
describes the distance a plate moved from one time to the next time (i.e. from 20 Ma to 10 
Ma). A finite pole of rotation describes the total distance a plate moved from some time in 
the past to the present day (i.e. from 20 Ma to 0 Ma). A rotation file contains a list of poles of 
rotation for various plates. The rotation files used by applied software contain finite poles of 
rotation. Thus for each plate, there are several finite poles of rotation for different times in 
the past. Plate models that use rotation files that describe the motion of plates relative to 
other plates are called relative framework models. Among, the data that show the relative 
motions between plates are fracture zones. Fracture zones are essentially flowlines between 
plates. For example, in the South Atlantic, the fracture zones show the motion of South 
America relative to (or away from) Africa. The finite pole of rotation describing this motion 
is a relative pole. South America is referred to as the moving plate and Africa as the fixed 
plate (Golonka et al. 2006a). The rotation file contains a list of finite rotations between pairs 
of tectonic elements, at different episodes of time, with brief bibliographic notes or general 
comments for each individual rotation.  

3. Paleozoic major continental plates and ocean related to the Laurussia 

supercontinent 

The break-of the supercontinent Pannotia (Dalziel at al., 1994) during the latest Precambrian 
times (Golonka, 2000, 2002) lead to the formation of the new continents. Fig 1. depicts the 
position of these continents at the beginning of the Paleozoic. 
 

 
Figure 1. Plate tectonic global map of Early Cambrian (plates position as of 544 Ma). Mollweide projec-
tion. Modified from Golonka (2012). 1 - oceanic spreading center and transform faults, 2 - subduction zone, 
3 - thrust fault, 4 - normal fault, 5 - transform fault.. 
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3.1. Baltica 

The continent Baltica was named after the Baltic Sea. It consisted of a major parts of north-
ern and eastern Europe. It was bounded by the north by the border of the shelf of Norway, 
southern Barents Sea and Novaya Zemlya, on the east by the Ural suture, and on the south-
west by a suture located close, but not quite along the Teisseyre-Tornquist line (Scotese & 
McKerrow, 1990; Golonka et al., 1994). The southern boundary is more controversial. The 
Ukrainian shield certainly belonged to Baltica (Zonenshain et al, 1990).  Perhaps also frag-
ments of the North European platform like the Malopolska block, Bruno-Vistulicum, Moesia 
and other small blocks located now around the Baltic Sea belonged to Baltica (Kalvoda & 
Bábek 2010, Żelaźniewicz et al., 2009, Besutiu, 2001). In Central and southwestern Europe 
the possible boundary of Baltica is marked by the extent of North European plate below the 
Carpathian and Balkan nappes (Figs. 1-3) 

3.2. Gondwana 

The supercontinent Gondwana, also known as Gondwanaland (Vevers, 2004) was named after 
the ancient Indian tribes Gonds; in Sanskrit Gondwana means ”the forest of Gonds”. The con-
tinents forming the core of Gondwana include South America, Africa, Madagascar, India, 
Antarctica and Australia. The location of numerous smaller continental blocks that bordered 
Gondwana is less certain. The following were adjacent to Gondwana at some time during the 
Paleozoic: Yucatan, Florida, Avalonia, central European (Cadomian) terranes between the 
Armorica and Bohemian Massif, Moesia, Iberia, Apulia and the smaller, southern European 
terranes, central Asian terranes (Karakum and others), China (several separate blocks), and the 
Cimmerian terranes of Turkey, Iran, Afghanistan, Tibet and Southeast Asia (Figs, 1, 2). 

 
Figure 2. Plate tectonic map of Gondwana. Late Vendian - Early Cambrian (plates position as of 544 
Ma). Stereographic polar projection. Modified from Golonka (2012). Legend as  in Fig. 1 
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3.3. Laurentia 

The continent Laurentia was named after the Laurentia Shield, in turn after St. Lawrence 
(Laurentius in Latin) River. North America was a major component of Laurentian plate. This 
plate also included Greenland, Chukotka peninsula, Svalbard and large part of the Barents 
Sea (Barentsia) fragment of Alaska (North Slope), northwest Ireland, and  Scotland, 
(Golonka,  2000,  2002, Ford & Golonka, 2003, Golonka et al.,  2003). (Figs 1-3). Its southern 
(present day eastern boundary is located within Appalachians, its northern (present day 
western) boundary is located within Rocky Mountains. The relationship  between Laurentia 
and Siberia remains speculative (Figs 1-5). 

 
Figure 3. Plate tectonic map of Middle Cambrian (plates position as of 510 Ma). Mollweide projection. 
Modified from Golonka (2012). 1 - oceanic spreading center and transform faults, 2 - subduction zone, 3 
- thrust fault, 4 - normal fault, 5 - transform fault. 

 
Figure 4. Plate tectonic map of Late Cambrian (plates position as of 498 Ma). Mollweide projection. 
Modified from Golonka (2012). 1 - oceanic spreading center and transform faults, 2 - subduction zone, 3 
- thrust fault, 4 - normal fault, 5 - transform fault. 
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3.4. Avalonia 

The name Avalonia is derived from the Avalon peninsula, Newfoundland, eastern Canada. 
The names ‘Avalon Composite Terrane’ (Keppie, 1985), or Superterrane were also used. 
Western Avalonia included terranes in northern Germany, the Ardennes in Belgium and 
northern France, England, Wales, southeastern Ireland,  eastern Newfoundland, much of 
Nova Scotia, southern New Brunswick and some coastal parts of New England (Golonka 
2009, McKerrow et al. 1991). The inclusion of terranes in the eastern part of Avalonia is more 
speculative (Fig. 5). 

  
Figure 5. Plate tectonic map of Early Ordovician (plates position as of 485 Ma). Mollweide projection. 
Modified from Golonka (2012). 1 - oceanic spreading center and transform faults, 2 - subduction zone, 3 
- thrust fault, 4 - normal fault, 5 - transform fault. 

 
Figure 6. Plate tectonic map of Middle Ordovician (plates position as of 472 Ma). Mollweide projection. 
Modified from Golonka (2012). 1 - oceanic spreading center and transform faults, 2 - subduction zone, 3 
- thrust fault, 4 - normal fault, 5 - transform fault. 
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Perhaps  eastern Avalonia consisted of northwestern Poland fragments  now included into 
Sudety Mountains and Bohemian Massif, terranes accreted in Carpathian-Balkan and 
Pannonian regions, containing fragments consolidated during Cadomian orogeny, and also 
Serbo-Macedonian massif, Rhodopes and Pontides in eastern Europe and adjacent part of 
Asia (Golonka, 2012). Avalonia originated after Gondwana break-up during  Early-Middle  
Ordovician times  (Fig.6). 

3.5. Cadomia 

Cadomia is named after city of Caen,  Roman/Latin Cadomia in northern France also known 
as Armorica or Armorica Group Terrane ( e.g. Lewandowski 2003 and references  therein) or 
Gothic terranes (Stampfli, 2001). It  consisted of the fragments of western and Central 
Europe between northwestern France (Brittany) and Czech Republic consolidated during 
Cadomian orogeny (Figs.1-6).  It includes Saxoturingian zone/terrane in Germany and 
northwestern Czech Republic. Cadomia belonged to Perigondwana during Early Paleozoic 
times. Perhaps it was detached from Gondwana during Silurian times (Golonka et al. 2006a, 
Lewandowski 2003), the existence and nature of this detachment as well as extension of 
Cadomia eastward and westward remain quite speculative.  

3.6. Iapetus Ocean 

The Iapetus Ocean is named after Titan, son of Uranus, the sky, and Gaia, the Earth, father 
of Atlas. It preceded Atlantic off the American coast, therefore Atlantic was derived from 
Atlas and proto-Atlantic was named after Atlas’ father. The Iapetus Ocean was located be-
tween Gondwana and Laurentia (Figs 1-6), later also between Avalonia and Laurentia (Fig. 
6). It started to open as a rift between Laurentia and Rodinia in late Neoproterozoic, about 
760-700 Ma, and the maximum obtained at about 600-520 Ma (Kamo et al. 1989; Cawood et 
al. 2001). Its closure is connected with the rotation and collision of Baltica, Laurentia and the 
fragment of Gondwana – Avalonia (Hartz & Torsvik 2002). The Iapetus suture was formed 
Caledonian Orogeny was formed in the time interval 480-440 Ma in the west while the east-
ern part (in Europe) closed at 440-420 Ma. The eastern extension of Iapetus is not so certain 
(Golonka, 2002, 2006a, b).  Perhaps it was located between Baltica and Gondwana. Part of 
the Iapetus Ocean is known as Tornquist Sea, the oceanic basin located between the south-
west and southern margin of Baltica and Gondwana, and later also Avalonia plate. The 
name is derived from the Tornquist zone in central Europe, already mentioned border of 
Baltica. The position of Tornquist Sea is speculative, because Baltica rotated during Early 
Paleozoic times.  

3.7. Rheic Ocean  

The Rheic Ocean was named after Rhea, Titaness-Goddess, daughter of Uranos, the sky, and 
Gaia, the Earth, wife of Cronos and mother of Zeus. Rheic Ocean originated between 
Gondwana and Avalonia (Fig. 6), later between Gondwana and Laurussia, during Early 
Paleozoic times (Nance et al. 2010 and references therein). It was opened during Late 
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Cambrian – Early Ordovician times, around 500 Ma. System of back-arc basins developed 
along the northern branch of Rheic Ocean after formation of Laurussia during Devonian 
times (von Raumer & Stampfli, 2008). These basins are considered either as a part of the 
Rheic Ocean (e.g. Nance et al. 2010, Golonka, 2007b, McKerrow et al., 1991) or as a separate 
entity known as Rheno-Hercynian or Moldanubian basin in Central Europe (e.g. Golonka et 
al. 2006b, Golonka 2002, Schulmann et al., 2009). Rheic Ocean narrowed during Devonian 
and was closed during Carboniferous times as a result of collision of Laurussia with 
Gondwana.  

4. Global Early Paleozoic plate tectonic evolution leading to the assembly 

of Laurussia 

Gondwana supercontinent was located around the South Pole at the beginning of Paleozoic 
(Figs 1-2). Baltica and Laurentia were located at the high latitude in the southern 
hemisphere, their southern margins close to the South Pole. They drifted apart from 
Gondwana during the Late Vendian times (Torsvik et al., 1996, Golonka et al, 2002, 2009b, 
2012). Their breakup led to the formation of new oceans, including Iapetus (Figs. 1-2). 
Continued seafloor spreading occurred in this ocean during Cambrian times (Figs. 2-4). The 
fragmentation of northern margin of Gondwana was also marked by magmatic activity in 
the 550-500 Ma (Dörr et al., 1998, Turniak et al., 2000, Tichomirowa, 2002, Burda and Klötzli, 
2011). Laurentia drifted rapidly northward and rotated counter-clockwise, reaching low 
latitudes (Golonka, 2000, 2002). Seafloor spreading also occurred within the Pleionic Ocean 
between East Siberia and Baltica. The relationship between Laurentia and Siberia remains 
quite speculative. Latest Cambrian – earliest Ordovician was the time of maximum 
dispersion of continents during the Paleozoic. Baltica, Laurentia and Siberia drifted further 
northward (Fig. 5). The subduction along the central margin of Gondwana caused the onset 
of rifting of the Avalonian terranes (Golonka et al., 1994, Golonka, 2000, 2002). The 
subduction along the northern margin of Baltica was perhaps related to the Ordovician 
rotation of this plate (see Golonka et al., 1994, 2006b, Torsvik et al., 1996, McKerrow et al., 
1991, Golonka, 2000, 2002, cocks & Torsvik, 2011). The distance between Gondwana and 
Laurentia, which was situated on equator reached 5000 km (Golonka, 2002, Golonka et al. 
2006). 

Early-Middle Ordovician were the times of a major plate reorganization (Golonka, 2000, 
2002, 2009b, 2012, Golonka et al. 2006b). Avalonia probably started to drift from Gondwana 
and move northward toward Baltica and Laurentia (Golonka, 2000, 2002, 2009b, 2012). This 
movement was related to the origin of Rheic Ocean. (Fig. 6). The Iapetus Ocean had begun 
to narrow. 

During Late Ordovician times (Fig. 7 the Rheic Ocean between Gondwana and Avalonia 
widened significantly (Golonka, 2000, 2002, 2009b, 2012). The position of Cadomia remains 
uncertain. On the presented reconstruction, the Cadomian blocks are positioned relatively 
close to Gondwana. This is mainly based on the paleobiogeographical data (Scotese and 
McKerrow, 1990, Robardet et al., 1993, Golonka, 2002, 2009b, 2012). The alternative  
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Figure 7. Plate tectonic map of Late Ordovician (plates position as of 452 Ma). Mollweide projection. 
Modified from Golonka (2012). 1 - oceanic spreading center and transform faults, 2 - subduction zone,  
3 - thrust fault, 4 - normal fault, 5 - transform fault. 

reconstructions  assumed that these terranes were rifted away and formed separate Cado-
mia plate floating within the Rheic Ocean (Lewandowski, 1993, see also Golonka et al., 
2006a). Latest Ordovician- Early Silurian were the times of collision between Avalonia and 
Baltica (Fig. 8). 

 
Figure 8. Plate tectonic map of Early Silurian (plates position as of 435 Ma). Mollweide projection. 
Modified from Golonka (2012). 1 - oceanic spreading center and transform faults, 2 - subduction zone,  
3 - thrust fault, 4 - normal fault, 5 - transform fault. 
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This convergence was dominated by a strike-slip suturing of the two continents, rather than 
by full-scale continent-continent collision (Golonka, 2000, 2002). Northwestern Poland and 
adjacent part of Germany was joined with Baltica, along a strike-slip fault zone known as 
the Tornquist-Teisseyre line forming new continent - Balonia. Perhaps the Brunovistulicum 
and Malopolska terranes of southern Poland also belonged to Avalonia and joined Baltica 
(Moczydłowska, 1997, Bełka et al., 2000, Golonka, 2002, 2009b). In the Central Western 
Carpathians Late Ordovician – Early Silurian tonalitic gneisses of calc-alkaline character, 
associated with meta-gabbros, revealed the presence of magmatic episodes at 470-435 Ma 
(Kohut et al. 2008, Janák et al. 2002, Gaab et al. 2003, Gawęda & Golonka, 2011). These rocks 
and granites present results of docking of Avalonia to Baltica. Also in  the East Carpathians 
in Romania the  intrusion of 459-470 Ma granitoids (Munteanu & Tatu, 2003, Pana et al., 
2002, Ballintoni et al., 2010) document the collision-related tectono-magmatic effects of 
docking of eastern prolongation of Avalonia to Baltica. The Scandian Orogeny was the 
result of the collision between Balonia and Laurentia. the onset of the orogeny occurred 
during the Early Silurian times and by late Silurian the orogeny was concluded (Golonka et 
al., 1994, Golonka,  2000, 2002, 2009b). The main phase of the Scandian orogeny is marked by 
nappes in Norway and Greenland as well as large crustal thickening (Dewey & Burke 1973, 
Torsvik et al., 1996, Golonka, 2000, 2002, 2009b). During the Mid-Silurian Avalonia collided 
with  Laurentia (Fig. 9). This collision is known as the Caledonian orogeny, named after 
Roman name of Scotland – Caledonia. This name is also extending into other related 
orogenic events in Scanidinavia, Greenland and Ventral Europe. After the complete closure 
of the Iapetus Ocean, the continents of Baltic, Avalonia, and Laurentia formed the continent 
of Laurussia (Ziegler, 1989). 
 

 
Figure 9. Plate tectonic map of Late Silurian (plates position as of 425 Ma). Mollweide projection. Modi-
fied from Golonka (2012). 1 - oceanic spreading center and transform faults, 2 - subduction zone, 3 - 
thrust fault, 4 - normal fault, 5 - transform fault. 
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5. Laurussia during Devonian times 

Supercontinent Laurussia existed during Late Silurian and Devonian times. Late Silurian 
Global paleogeography depicted on Fig. 9 id showing separation of Gondwana and Laurus-
sia as well as subduction along the southern margin of Laurussia. Fig 10 depicts the global 
paleogeography during Early Devonian times. It is showing a possibility of Early Devonian 
collision between South and North America according to Golonka (2002, 2007b, 2012 see 
also Keppie 1989, McKerrow et al. 1991, Dalziel et al. 1994, Keppie et al. 1996). This collision 
was marked  by orogenic events in Venezuela, Columbia, Peru, and northern Argentina 
(Gallagher & Tauvers 1992, Williams 1995). Paleomagnetic data (Kent & Van der Voo 1990, 
Van der Voo 1993, Lewandowski 1998, 2003) and paleobiogeography (Young 1990) also 
support the hypothesis about the proximity of South and North America (Golonka, 2007, 
20012 b). This proximity is also shown by recent maps of Cocks & Torsvik (2010), however 
without the collision. The Carolina region (Rast & Skehan 1993) also contains an element of 
collision and transpression between South and North America, acting as an indenter, with a 
dextral strike-slip component (Golonka, 2012). 

 
Figure 10. Paleogeographic c map of Early Devonian (plates position as of 401 Ma). Mollweide projec-
tion. Modified from Golonka 2007b, 2012) Ophiolites – 1 Lizard ophiolite,  2 – central and eastern Euro-
pean ophiolites  (depicted in details on Fig. 11). 
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The accretion of Avalonia was followed by the development of north dipping subduction, 
along the new continental margin of Laurussia. That subduction caused rifting and creat-
ing the new back-arc basin. That basin was first recognized in central Europe as Rheno-
Hercynian zone (Ziegler, 1989, Franke, 1992, Franke et al., 1995, Golonka, 2007b and refer-
ences therein). Its paleogeography resembled present-day marginal Seas of East Asia. 
Fragment of Rheno-Hercynian zone, with oceanic crust, was also named Lizard-Giessen 
Ocean (Zeh & Gerdes, 2010). The name Lizard is derived from the well known Lizard 
Ophiolitic Complex in Cornwall, United Kingdom (Bromley, 1975, 1976, Kirby, 1976), 
marked as number 1 on Fig.10. This Devonian complex contain peridotites, serpentinites 
dolerite dikes as well as amphibolites (Bromley, 1975, 1976, Kirby, 1976, Cook et al., 2002, 
Clark et al., 2003). Probably El Castillo volcanic rocks from Spain are related to the Lizard 
ophiolites (Gutiérez- Alonso et al., 2008). They yield Devonian, 394,7±1,4 Ma age of mag-
matism. 

 
Figure 11. Paleogeography of Laurussia margin in central-eastern Europe during Early Devonian).  
Mollweide projection. Legend as on Fig. 10.  Abbreviations: T – L -  Tepla Barrandien – Lugia terranes , 
Carp. – Central Carpathian and Balkan terranes. Ophiolites: 1- Central-Sudetic ophiolite, 2 - Western 
Carpathian ophiolite, 3 - Balkan-South Carpathian ophiolite.  

The eastern extension of the Rheno-Hercynian Basin is marked by ophiolites in Sudety area 
in Poland and in the Carpathian-Balkan area (Figs. 10, 11). During Devonian times the 
Central-Sudetic ophiolites were located between Avalonian terrenes, sutured to Laurussia, 
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and several microplates/terranes now included in the mosaic structure of Bohemian Massif 
and Sudety Mountains. These terranes are marked on the Fig. 11 as T – L – Tepla-Barrandien 
– Lugia. They include several small blocks like Tepla-Barrandien, Góry Sowie and others, 
with uncertain, speculative position between Cadomia- Saxoturungia and Laurussia (see. 
e.g.  Aleksandrowski et. al., 2000, Franke & Żelaźniewicz, 2000, Winchester et al., 2002, 
Mazur, et al., 2006, Schulmann et al., 2009,  Kryza & Pin, 2010, Nanece et al., 2010). 
According to Kryza & Pin (2000) the SHRIMP zircon data supplied evidence for Devonian 
age of the Central-Sudetic ophiolites, around 400 Ma. 

The age of the ophiolitic remnants within the Carpathians from Tatric and Gemeric units 
Unit yield various ages: 371 Ma - 385-383 Ma (Putiš et al. 2009), 391 Ma (Gawęda, 2008), and 
394 Ma (Kohut et al., 2006). The recorded events are related to the development of a back-arc 
basin with ocean crust as a result of the slab roll-back and derivation of ribbon-like Proto-
Carpathian Terrane from Laurussia (see Gawęda & Golonka, 2011). The associated granitoid 
magmatism post-dated that event (387 Ma; Burda & Klötzli 2011, Putiš et al., 2008).  The 
Balkan-South Carpathian ophiolite belt yield the isotopic age of 406-399 Ma (Zakariadze et 
al, 2007), comparable with the Central-Sudetic ophiolites age being around 400 Ma (Kryza, 
Pin, 2010).  

Gondwana drifted northward and rotated clockwise during Devonian times (Scotese and 
McKerrow, 1990, Scotese and Barret, 1990, Golonka, 2000, 2002, 2007b). At the same time, 
Laurussia was rotating clockwise (Torsvik et al., 1996) at a somewhat faster rate. Figure 12 
depict global paleogeography during the Late Devonian times.  

 
 

 
Figure 12. Paleogeographic c map of Late Devonian (plates position as of 370 Ma). Mollweide projec-
tion. Legend as on Fig. 10. Modified from Golonka 2007b, 2012) .Ophiolites – 1 Lizard ophiolite,  2 – cen-
tral and eastern European ophiolites  (depicted in details on Fig.13). 
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The first contact between Laurussia and the Cadomian promontory of Gondwana occurred 
in Central Europe This contact marks the onset of Hercynian orogeny. The Saxoturingian 
part of the Cadomian plate collided with small terranes in Germany, Czech Republic and 
Poland (Fig. 13). Collisional events were marked also in Carpathians and Balkans. The 
Rheno-Hercynian Basin changed its character from extensional into compressional one. By 
latest Devonian – Early Carboniferous it displayed synorogenic features, filling with 
turbiditic flysch and culm facies (Golonka, 2007b). 

 
Figure 13. Paleogeography of Laurussia margin in central-eastern Europe during Late Devonian). 
Mollweide projection. Legend as on Fig. 10.  Abbreviations: T – L -  Tepla Barrandien – Lugia terranes , 
Carp. – Central Carpathian and Balkan terranes. Ophiolites: 1- Central-Sudetic ophiolite, 2 - Western 
Carpathian ophiolite, 3 - Balkan-South Carpathian ophiolite, 4 – Lizard ophiolite.  

The new subduction zone on the southern margin Laurussia and the formation of a back-arc 
resulted in the intensive partial melting and magmatic activity from 370 to 340 Ma (Burda & 
Gawęda 2009, Schulmann et al. 2009). The continuous subduction along both old and new 
subduction zones resulted in docking of the Cadomia- Saxoturingia Terrane to Laurussia 
and significant consumption of the Rheic Ocean (Fig. 10). Finally the subduction caused 
formation of the Variscan Orogenic Suture, extending from Turkey to Mexico. That event 
resulted in voluminous granitoid magmatism and amphibolite-granulite facies metamor-
phism – the most prominent features of all crystalline cores, present in all the Variscan com-
plexes (Stipska et al., 1998; Schulmann et al. 2009). These Variscan granitoid magmas were 
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formed and intruded in the interval of 370-340 Ma, contemporaneously with Variscan 
nappes formation (Dallmayer et al., 1996; Burda et al., 2011) and synchronous with uplift of 
the continental blocks during prolonged collision (Janak et al., 1999, Gawęda et al., 2000). 
The resulting collision was possibly associated with basaltic underplating or slab break-off 
(Broska & Uher, 2001; Finger et al., 2009). Most of the granitoid bodies show hybrid charac-
ter, with both mantle and crustal components involved (e.g. Słaby & Martin, 2005, Burda et 
al. 2011). Their VAG and CAG affinities suggest that melted metasediments, representing 
crustal component of the magma, were originally deposited both in the volcanic arc and 
intracontinental basins during subduction at the active, Andean-type continental margin 
(Schulmann et al., 2009). The melted material represented mainly recycled Proterozoic com-
ponents, with addition of Paleozoic ones and influence of DM (depleted mantle) component 
as a source of heat (Poller et al., 2000). The subsequent uplift caused the exhumation of eclo-
gitic remnants (Janak et al., 1996) and caused their retrograde metamorphism in granulite – 
amphibolite facies regime.  

 
Figure 14. Plate tectonic map of Early Carboniferous (late Visean – Serpukhovian), plates position as of 
328 Ma). Mollweide projection. Modified from Golonka (2012). 1 – oceanic spreading center and trans-
form faults, 2 – subduction zone, 3 – thrust fault, 4 – normal fault, 5 – transform fault. 

The ongoing Hercynian convergence in Europe led to large scale dextral shortening, 
overthrusting and emplacement of parts of the accretionary complexes (Edel & Weber, 
1995). The amount of convergence was modified by large, dextral and sinistral transfer 
faults. The thrusting took place in the Tatra Mts. in the Carpathians (Gawęda et al., 2000, 
Golonka, 2000, 2002, 2007b). The collision between Gondwana and Laurussia continued to 
develop during Carboniferous times (Figs. 14, 15). The intercontinental collision began to 
affect the northwestern part of Africa, developing Mauretinides, Bassarides, Rokelides 
orogens is. The Alleghenian orogeny in North America continued (Hatcher et al., 1989, Rast 
& Skehan, 1993), prograding westwards to the Ouachita fold belt in Arkansas, Oklahoma, 
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Texas and adjacent part of Mexico (Arbenz, 1990, Golonka, 2000, 2002). The clockwise 
rotation of Gondwana resulted in the involvement of the deformation. This Gondwanian 
influence resulted in the convoluted shape of the Hercynian orogen, strike-slip zones 
(Franke et al., 1995) and Hercynian deformation at the eastern end in Poland. The European 
foreland basin was elevated or changed its sedimentation regime from flysch to molasse. 
The central Pangean mountain range was formed, which extended from Mexico to Poland 
(Golonka, 2000, 2002, 2007b). The Laurussia continent ceased its independent existence 
becoming a part of the supercontinent Pangea. 

 
Figure 15. Plate tectonic map of Late Carboniferous (plates position as of 302 Ma). Mollweide projec-
tion. Modified from Golonka (2012). 1 – oceanic spreading center and transform faults, 2 – subduction 
zone, 3 – thrust fault, 4 – normal fault, 5 – transform fault. 

6. Conclusions  

1. The Late Precambrian (Vendian) to present plate tectonic processes contributed to the 
complex structure of Western and Central Europe. 

2. The supercontinent of Laurussia, originated as a result of a closure of Iapetus Ocean 
and collision of Baltica, Avalonia and Laurentia. 

3. Laurussia originated during Late Silurian times 
4. The accretion of Avalonia was followed by the development of north dipping sub-

duction, forming the new  Rheno-Hercynian Basin back-arc basin during Devonian 
times  

5. The oceanic crust of the Rheno-Hercynian Basin is recognised by ophiolites in Western, 
Central and Eastern Europe. The Lizard ophiolite in U.K. and Central-Sudetic ophiolite 
in Poland represent the best developed Devonian oceanic complexes. 

6. The new geological research (including dating) in the Carpathian-Balkan area supports 
the idea about the prolongation of the Rheic Suture to the east.  
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7. The new geological research (including dating) in the Carpathian-Balkan area supports 
the idea about the prolongation of the Rheic Suture to the east.  

8. The tectonic events and associated magmatism point out the development of the back-
arc at the southern margin of Laurussia in the time interval 406-371 Ma. 

Laurussia cease to exist during Hercynian orogeny in Carboniferous times and was included 
into supercontinent Pangea. 
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