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Abstract. For unravelling the relationships of the Alpine Belts surrounding the Pannonian Basin a set of tectonostrati-
graphic terrane and paleogeographic maps of the Circum Pannonian Region (CPR) were prepared in a joint venture. The 
explanations to the map of Devonian - Lower Carboniferous pre-flysch environments also include the flysch-stage. The 
Devonian-Carboniferous of the CPR was attributed to oceanic domains, carbonatic/siliciclastic continental margins, intra-
continental rift zones, siliciclastic flysches and post- to synorogenic sediments in foredeeps and remnant basins related to 
zones affected by early Carboniferous orogeny. The intensity of the Variscan orogeny is variable. Early Carboniferous 
Variscan orogeny with medium grade metamorphism is evident in parts of the Eastern Alps, Tisia, and the Carpatho-
Balkanids. Intra-Late Carboniferous Variscan orogeny with deformation and up to low grade metamorphism is document­
ed in the Eastern and Southern Alps, the Carpathians and Eastern Serbia. Domains with very weak or missing Variscan 
tectonothermal overprint are the Pelso Composite Terrane, the Jadar Block and the Bosnian Paleozoics. 
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Introduction 

T h e Circum P a n n o n i a n Reg ion ( C P R ) is m a d e up of var­

ious tectonic units derived from different paleogeographic 

realms. Within I G C P N o . 276 the outcropping elements of 

this tectonic puzzle were identified and classified in terms of 

terranes (PAPANICOLAOU ed., 1997). In a jo int venture of C P R 

geoscientists geological relat ionships of this region were 

demonstrated in a set of "Tectonostrat igraphic Terrane and 

Paleoenvironment M a p s of the C i r c u m Pannonian A r e a " pre­

sented at the 3 2 n d I G C in Florence (KOVACS et al., 2004). 

These m a p s show the geological evolution in four selected 

t ime slices from D e v o n i a n to Late Jurassic according to the 

present-day position and arrangement of the Paleozoic and 

Mesozoic tectonostratigraphic units and their affiliation to 

oceanic or continental pa leogeographic domains . O u r paper 

is an explanation to the m a p dedicated to the Devonian -

Lower Carboniferous pre-flysch stage (EBNER et al., 2004). 

Besides, it also includes the Carboniferous flysch stage 

because the Variscan flysch stage is not presented on a sepa­

rate m a p . 

T h e D e v o n i a n - Carboni ferous sed imentary and low 

grade m e t a m o r p h i c s e q u e n c e s (D/C) reflect the final stage 

of Variscan orogenic cycle. We analysed l ithostratigraphy, 

biostrat igraphy and facies character is t ics of the D/C from 

Alcapa, Tisia, D a c i a and Dinaridic/Adriat ic domains in 

order to show their present-day distribution, regional varia­

tions in intesity of Variscan m e t a m o r p h i c overprint and to 

give an a t tempt for a recons t ruct ion of their facies/paleo-

g e o g r a p h i c aff i l iat ion to p a r t i c u l a r pa leogeo-graphic 

d o m a i n or Variscan terranes (Fig. 1). 

D/C in the CPR 

In the Eastern Alps (Fig. 1:1) fossiliferous mar ine car-

b o n a t e / ( v o l c a n o - ) c l a s t i c D/C o c c u r w i t h i n the Noric 

C o m p o s i t e Terrane of the Aust roa lp ine units . These pelagi-

cal sequences cont inue unti l the Namurian/Westfal ian and 

are part ly u n c o n f o r m a b l y c o v e r e d by post-Variscan conti­

nental elastics. Typical flysch sequences are miss ing. After 

the Variscan t e c t o n o t h e r m a l event in the internal Variscan 

zones a shal low m a r i n e , molasse-l ike foredeep environ­

m e n t b e g a n to evolve dur ing the late Ear ly Carboniferous in 

the Notsch-Veitsch zone . In the Southern Alps (Fig. 1:2) the 

facially s trongly differentiated carbonate-c las t ic sequences 

lack any pyroclas t ics . T h e pelag ic Ear ly Carboniferous is 

followed by wel l es tabl i shed flysch sediments which are 

u n c o n f o m a b l y over la in by late M o s k o v i a n shal low marine 

carbonate and terrestrial p o s t o r o g e n i c sed iments . 
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In the Western Carpathians (Fig. 1:3) the Variscan pre-

flysch units, including also uni ts of oceanic(?) affiliation, 

are incorparated wi thin the me tamorph ic complexes . After 

the first Variscan (Early Carboni ferous) tectonothermal 

event in the Nor thern Gemer i c unit , f lysch-like deep water 

sediments were deposi ted in a r emnan t bas in . T h e y are fol­

lowed by neritic - littoral sha l low wate r sediments (Upper 

Visean - Serpukhovian) . Synorogen ic (Namur ian B - West-

phalian B) ol is tos t rome and flysch sediments are k n o w n 

form the Turna icum Uni t in the Brusn ik anticl ine. 

In the Pelsonia (Zagorje-Bukk-Gemer) Composite 

Terrane (Fig. 1:4) D / C shows comparab le deve lopment 

like in the Eastern and Southern Alps . Devon ian is domi­

nated by carbonate sediments . F lysch sediments are k n o w n 

from the Uppony, Biikk and Szendro Mts . starting within 

the Latest Visean. In the Biikk M t s . the flysch is followed 

by Late Moskov ian - Gzhe l ian sha l low mar ine fossiliferous 

carbonate to siliciclastic sed iments . However , an unconfor­

mity or a thermal overpr int is not k n o w n here. In the 

Transdanubian Range L o w e r Carboni ferous fossiliferous 

shallow mar ine sediments are k n o w n from Szabadbat tyan. 

Further to the SW at Mt. Medvenica in NW Croatia D/C is 

represented by protoli th sequences c o m p o s e d of med ium to 

f ine grained elastics, calcareni tes and fossiliferous l ime­

stones of Silurian to Early Pe rmian age originated from 

marine shelf and pelagic env i ronments (RAMOVS et a!., 

1989, with older references; BELAK et ah, 1995). These 

sequences are intruded by diabase dykes and sills of proba­

ble Middle Triassic age, and the who le complex is later 

affected by a very low to low-grade me tamorph i sm of Early 

Cretaceous age ( 1 2 2 - 1 1 0 M a ; BELAK et al., 1995a). 

The Tisia Terrane (Fig. 1:5) is m a d e up of several medi ­

um-high grade me tamorph ic uni ts w h i c h were indruded by 

huge bodies of Early Carboniferous grani toids . D/C meta-

clastic sequences are k n o w n from the Nor th Apuseni Mts . 

in Romania and from the S lavonian Mts . in northern 

Croatia. The onset of deposi t ion of cont inental cover in N 

Apuseni Mts . is wi th in Westphal ian D - Permian . In Slavo­

nian Mts . metaclast ic sequences originally represent the 

Late D e v o n i a n to Ea r ly P e r m i a n s e d i m e n t a r y cover 

(JAMICIC and BRKIC, 1987) on top of the pre-Variscan meta­

morphic complex . 

F rom the Eastern (Fig. 1:6) and Southern Carpathians 

(Fig. 1:7) D/C sequences are k n o w n from Infrabuccovinian, 

Supragetic and Upper Danub ian units. There , Devonian vol-

caniclastics are followed by a very thick Lower Carbon­

iferous fossiliferous dolomite and l imestone which are in 

turn overlain by partly rhythmit ic flysch-like siliciclastics. 

Variscan overprint is of low grade character, the post-

Variscan cover began earliest within Westphal ian D. 

In Eastern Serbia (Fig. 1:8) the very thick D/C is mainly 

siliciclastic, partly olistostromatic and turbiditic. Especially, 

in the Kucaj unit it shows a flysch type character. In the 

Luznica/Western Kraishte unit the Devonian is dominated by 

pelagic carbonate rocks followed by Late Devonian terrige-

nious flysch sediments including olistolithes. The Variscan 

metamorphism is of low grade character, the post-orogenic 

continental cover started within the Westphalian/Stephanian. 

There are no D / C occurrences in the po lymetamorphic 

Serbian-Macedonian Massif (Fig. 1:9) which was equal­

ized under Variscan m e d i u m grade metamorphic condi­

tions. The oldest post-Variscan continental cover belongs to 

the Permian . 

In the Vardar Zone (Fig. 1:10) the low grade metamorphic 

volcaniclastic Veles Series includes D/C; the age of metamor­

phism is supposed as Middle Carboniferous - early Permian. 

In the Jadar Block (Fig. 1:11) Middle Devonian - Visean 

swells with pelagic l imestones are contrasted by siliciclastic 

flysch deposits . These are followed by continental and 

marine molasse sediments and thick massive l imestones with 

fusulinids (upper Moskov ian - lowermost Asselian). Neither 

the unconformity, nor the tectonometamorphic overprint are 

proven be tween flysch and post-flysch sequences. 

Ano the r m o n o t o n o u s volcaniclast ic sequence including 

D/C is wi th in the Drina-Ivanjica Paleozoic (Fig. 1:12). 

Siliciclastic flysch sed imenta t ion lasted until the Late 

Serpukhovian to Ear ly Bashkir ian. The thermal overprint 

from anch i -metamorph ic to low grade condit ions took 

place during the Midd le Carboniferous - ? Lower Permian. 

The beg inn ing of the Alp ine cycle is marked by Early 

Triassic cont inental elast ics . 

In the East Bosnian Durmitor Paleozoic (Fig. 1:13) (Pra-

ca, Lim, Tara areas) Mississippian and lowermost Bashkirian 

is formed by thick turbiditic siliciclastic sequences, overlain 

by Middle Carboniferous shallow water massive limestones 

and olistostromes. Only in the Javorje Mt. the lower part of 

the sequence contains pelagic and hemipelagic deposits that 

very likely are pre-flysch sediments of earlier Mississippian, 

and possibly, also Devonian ages. 

In the Central Bosnian Mts. (Fig. 1:14) the Devon ian to 

Tounais ian is represented by carbonate platform deposits 

rich in fossils. The topmos t parts are composed of shales 

and sandstones intensivly influenced by rhyolitic volcanics . 

In the Sana-Una Paleozoic (Fig. 1:15) clastic sequences 

wi th intercalat ions of pelagic l imestones are covered by 

bedded conodont -bear ing l imestones of Early Devonian 

and Visean age fol lowed by a sequence of l imestones/ silt-

s tones wi th B a s h k i r i a n fusul in ids and b r a c h i o p o d s 

(RAMOVS et al., 1989, wi th older references). 

Therefore, in the External Dinarides a Variscan deforma­

tion and metamorph ism can be hardly recognized. The post 

Carboniferous cover began within the Middle/Late Permian. 

Restoration of Devonian - Carboniferous 
facies in the CPR 

Vast areas of Alcapa (Eastern Alps, Western Carpathians), 

Tisia and Dacia (Eastern and Southern Carpathians, Serbian-

Macedonian Massif) are composed of med ium - high grade 

metamorphics which are intruded pervasively by syn- to pos-

torogenic I- or S-type granitoids. The major metamorphic 

event was Variscan. However , pre-Variscan elements and 

additonal Alpine retrograde or prograde overprints are fre­

quent. The protoliths derive from different tectofacies which 

mostly can not be restored or are quite speculative. 
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Fig. 1. Devonian/Carboniferous in the major Alpine units of the Circum Pannonian Region: 1. Eastern Alps; 2. Southern Alps; 3. Western 

Carpathians; 4. Pelsonia Unit; 5. Tisia; 6. Eastern Carpathians; 7. Southern Carpathians; 8. Eastern Serbia; 9. Serbian-Macedonian Massif; 

10. Vardar Zone; 11. Jadar Block; 12. Drina [vanjica Zone; 13. East Bosnian Durmitor Paleozoic; 14. Central Bosnian Mts.; 15. Sana-Una 

Paleozoic. 

The D/C reflects the te rminat ion of Variscan pre-flysch 

and the synorogenic flysch env i ronments . Accord ing to 

FLUGEL ( 1 9 9 0 ) and EBNER ( 1 9 9 1 a , b) the following paleo-

geographic domains/facies can be recognized: 

- Noric-Bosnian zone: a carbonate domina ted shal low 

mar ine to pelagic Devon ian - L o w e r Carboniferous passive 

continental margin (Eas tern and Southern Alps , Pelso 

Compos i te Terrane, Dinar ides , Jadar Block) . 

- Betic-Serbian zone: a long last ing stable siliciclastic 

continental margin wi th remnants of deep sea fan complex­

es (Drina Ivanjica zone) . 

- Bes ide these well defined cont inental margin domains 

long lasting oceanic environments are represented by the 

Veles Series derived from the Paleozoic precursor of the 

Vardar ocean and the W-Carpa th ian Gel inica Group which 

originated from a fore arc bas in related to an active conti­

nental margin. 

- E and S-Carpathian rift-zone: intracontinental rift 

zone with S i lur ian /Devonian elastics. Characteristically, 

the synrift sediments are fol lowed by a very thick Lower 

Carboniferous shal low water l imes tone sequence topped by 

rhythmic siliciclastics. 

- Notsch/Veitsch - Ochtina zone: syn- to postorogenic 

shal low mar ine and flysch sediments deposi ted in marine 

foredeeps and r e m n a n t bas ins formed after the early 

Ca rbon i f e rous Var i scan o r o g e n y (Eas te rn A l p s , W-

Carpathians , Mid t ransdanub ian Range/Szabadbat tyan) . 

- Dur ing the Late D e v o n i a n - Carboniferous pre-flysch 

sediments are fol lowed by typical siliciclastic flysch sedi­

ments. F lysch sedimenta t ion s.str. is synorogenic and there­

fore the change into the pos t -orogenic molasse sedimenta­

tion is often marked by a clear unconformity. Predominate­

ly they are m a d e up of gravi ty-f low sediments (turbidites, 

mass flows, o l is tos t roms, ol istol i ths, s lumps) intercalated in 

hemipelagic deposi ts . 

In interpretat ion of deposi t ional envi ronment of silici­

clastic turbiditic sequences and submar ine gravity-flow 

deposits of the C P R it should be considered that beside 

their synorogenic origin these sequences also occur at sta­

ble continental marg ins and their adjoining deep sea fans 

(as e.g. the Bet ic Serbian zone) . In the Biikk Mts . , the Jadar 

Block and the East Bosn i an Pa leozoic pre-flysch sediments 

are overlain by sedimento logica l ly typical flysch environ­

ments but at the top they are fol lowed by fossiliferous shal-
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j o W water carbonate/si l iciclastic s e d i m e n t s wi thout any 

signs of syn-orogenic d e f o r m a t i o n / m e t a m o r p h i s m . 

The Variscan event in the CPR 

The existence of Variscan events in the C P R is clearly 
proven by radiometr ic age d e t e r m i n a t i o n s in m e t a m o r p h i c 
units in parts of E a s t e r n Alps , Carpath ians , Tisia and 
Serbian/Macedonian M a s s i f a n d by u n c o n f o r m a b l e post-
Variscan sedimentary cover. In the s e d i m e n t a r y units it is 
indicated by the u n c o n f o r m a b l e superpos i t ion of Carboni-
fours flysch covered by cont inenta l/shal low m a r i n e m o -
lasse sediments and in s o m e par ts by the low grade meta­
morphic overprint of the Var iscan sed imentary sequences . 

Metamorphism of the m e t a m o r p h i c domains was gener­
ally during the Lower Carboniferous and the Notsch/Veitsch-
-Ochtina zone formations originated from forland or remnant 
basin are clearly related to these internal metamorphic zones 
formed during the early Carboniferous orogeny. In the 
Eastern Alps the post-orogenic character of the Veitsch zone 
is demonstrated by the lack of any Variscan deformation. 

The second c l imax of Variscan o r o g e n y w a s during the 
Westphalian as indicated by unconformit ies wi th in the sed­
imentary sequences of the Eas tern and Southern Alps, 
Carpathians and Eastern Serbia. T h e third characterist ic 
feature is the lack of a c lear u n c o n f o r m i t y and a break in the 
thermal overprint wi th in the Pe l so C o m p o s i t e Terrane, the 
Jadar Block and the B o s n i a n Pa leozoics . In these areas the 
evidences of the Variscan o r o g e n y are w e a k or absent. In 
the relevant posi t ions there is a c h a n g e from siliciclastic to 
shallow mar ine sed imentat ion. Howerver , it is a mat ter of 
discussion if this c h a n g e is d u e to vertical syn-sedimentary 
movements or g lacio-eustat ic c h a n g e s of the sea level. 
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