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Abstract. The explanation to the map of tectonostratigraphic terranes and the Latest Carboniferous-Early Permian 
late-orogenic paleoenvironments of the Circum Pannonian Region (CPR) also includes the Upper Bashkirian-Moscovian 
marine early molasse stage as well as the Upper Permian post-orogenic stage, with gradual connection to the beginning 
of the Alpine orogenic cycle. Shallow marine siliciclastic or carbonate siliciclastic overstep sequences started in the inter
nal part of the Variscan orogenic belt during the Serpukhovian and Uppermost Bashkirian-Moscovian. They uncon-
formably overlapped the variably metamorphosed Variscan basement or weakly deformed and metamorphosed syn-oro-
genic Lower to Middle Carboniferous flysch sediments. Post-Variscan rifting largely affected the Variscan orogenic belt 
by reactivation of the weak Variscan lithosphère. Terrestrial overstep sequences started within internal part of the Variscan 

orogenic belt during the Latest Carboniferous with graduate continuation to terrestrial-shallow water carbonate-siliciclas-

tic sequences in its external part through the Permian. The Alpine northward shifting transgression started during the 

Middle/Upper Permian in the south and during the Lower Triassic in the north. 
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post-orogenic stage. 

Introduction 

The Late Carboniferous-Permian succession of the Cir
cum Pannonian Region (CPR) records the change from a 
Pangaea configuration and compressive regime inherited 
from the Variscan orogeny, to the development of a broad 
zone of strike-slip and extensional basins. Subsequent ther
mal subsidence led to the gradual coalescence of these iso
lated basins to form the large evaporitic to shallow water 
environments at the beginning of the Alpine orogenic cycle, 
which caused the Late Permian-Early Triassic extension of 
the shallow Tethys Sea across the large CPR area. 

The geological relationships of the CPR were demon
strated in a set of "Tectonostratigraphic Terrane and Paleo-
environment Maps of Circum Pannonian Region" (pub
lished by Geological Institute of Hungary, Budapest, 
K O V A C S et al. eds., 2004) for four selected time slices. The 
presented text is a short explanation which is dedicated to 
the Late Carboniferous-Permian late- and post-Variscan 

orogenic stages. The C/P sequences were analysed in their 
present position within the Alcapa, Tisia, Dacia, Vardar 
Zone and Adria megaunits with respect of their facial and 
lithostratigraphic development, sea-level fluctuation, 
palinspastic reconstruction and disconformities. 

C/P environments in the 
Circum Pannonian Region 

In the Alcapa - Adria Megaunits, within the main part 
of the Central Western Carpathians and Eastern Alps the 
continental post-orogenic sedimentation started during the 
Westphalian D - Stephanian or within the Early Permian. 
Transtensional/transpresional and rift-related sedimentary 
basins were filled up by continental (alluvial, lacustrine and 
aeolian arid/semiarid facies) siliciclastic sediments, derived 
from surroundings. These Latest Carboniferous-Early 
Permian post-orogenic sediments unconformable over-
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stepped Variscan basement , wh ich fragments were recog

nized in the present Alp ine structure and classified in terms 

of terranes ( P A P A N I K O L A U ed., 1996). The c l imax of meta-

morph ism was during the Late D e v o n i a n - E a r l y Carboni 

ferous. Volcanites and their volcanic las t ics are an integral 

part of the basin fill ings (calc-alkaline b imodal volcanism 

and within the mature continental rift andesite-basalt conti

nental tholeiites). In the Eastern Aps Early Permian is discon-

formably superposed by Middle to Later Permian elastics 

formed in braided rivers and playas . A b o v e the low grade 

metamorphic Austroalpine Paleozoic domains the Alpine 

cycle begins with the Lower "Buntsands te in" and "Werfen" 

facies and in some zones of intensive extension by thick Late 

Permian evaporites. The Alpine cycle started by quartzite 

formations within the me tamoiph ic basement units, where 

Permian/Triassic lithospheric extension caused HT-LP meta-

morphism and anorogenic magmat ic intrusions. 

Within the internal Variscan zone along the supposed 

Variscan coll ision suture, the sha l low mar ine volcani-si l ici-

clastic or carbonate-si l iciclast ic sediments occur in the 

Eastern Alps and Internal Western Carpathians . This shal

low marine molasse- l ike foredeep sedimenta t ion started 

during the late Early Carboniferous in the Notsch-Vei tsch-

Ochtina Zone (according to F L U G E L 1990; Nor th Gemer ic -

Veitsch zone after N E U B A U E R and V O Z A R O V A 1990). In the 

Northern Gemer ic Uni t the who le Ear ly Carboniferous 

sequence was deformed before the Bashkir ian . Basal part 

of the Uppermos t Bashk i r i an -Moscov ian shal low water 

sequence ove r l apped d i sco rdan t ly h igh- to low-grade 

Variscan crystall ine basemen t or deep- to shal low water 

Early Carboniferous sediments . Sedimenta t ion is character

ized by fluctuation of the sea level, starting from the coarse

grained delta-fan sediments in basal part through shal low 

marine carbonate-si l iciclastic and volcani-si l iciclastic sedi

ments with TH basal ts up to paral ic siliciclastic formation 

with conglomera te /sands tone and black shales. The termi

nation of this Late Carboniferous shal low mar ine basin was 

earlier than Kas imovian . Weak Variscan deformation wi th 

distinct Alpine oveipr in t ing is supposed for the Western 

Caipathians whereas the Notsch-Vei t sch Zone of the East-

em Alps lacks any Variscan deformat ion. These fossilifer-

ous mar ine sequences are d isconformably overlain by the 

Permian red-beds associated wi th huge mass of b imodal 

volcanics, which also unconformable overs tepped different 

part of the high- and low-grade nor thgemer ic Variscan 

basement . Within the T u m a i c u m Uni t the Permian red-beds 

overs tepped directly the Bashki r ian flysch sediments . The 

red-beds rel ieved by the Zechs te in sabkha- lagoonal evapor

ites in the Latest Permian, wh ich reflect the beginning of 

Alpine cycle. 

The marine Middle to Late Carboniferous carbonate - si

liciclastic sequences are characteristic for the external part of 

the Variscan orogenic zone, preserved within the Zagorje-

Biikk Zone and the Southern Alps . Within the Zagorje-Biikk 

Zone the Late Moscovian-Gzhel ian shallow marine fossilif-

erous deposits were gradually developed from the deep water 

Visean-Bashkirian flysch sediments . An unconformity and 

thermal overprint is unknown. After the Early Permian hia

tus, the new sedimentary cycle began during the Kungurian 

with the siliciclastic terrestrial sediments . Comparing to this 

in the Southern Alps (Carnic Alps , Karavanke Mts.) as well 

as in the northernmost Julian Alps , the shallow marine Late 

Carboniferous and Early Permian siliciclastic and carbonate 

sediments unconformably overlay the weakly metamor

phosed and deformed Variscan basement and/or the Early 

Carboniferous flysch sediments . The marine post-Variscan 

sedimentation started gradually during the Serpukhovian -

Moscovian and prograde up to the Sakmarian - Artinskian. 

The beginning of the Alpine sedimentary cycle with the 

Kungurian terrestrial sediments is followed by the evaporitic 

and shallow marine carbonate sedimentat ion in the Upper 

Permian. 

In the Transdanubian Uni t the pos t -orogenic sedimenta

tion is represented by the Westphal ian - Stephanian con

g lomera tes , wh ich after hiatus were fol lowed by the 

Thi i r ingian r ed -beds on the SW, and evapori tes and 

Be le rophon ca rbona tes on the NW, simiralely to the 

Southern Alps ( H A A S and B U D A I , 1995). 

In the Dolomi tes and wes te rn Southern Alps (Lom-

bardy) post-Variscan sedimenta t ion is strongly controlled 

by the extensional and rift-related tectonics. The Late 

Carboniferous-Ear ly Pe rmian or Early Permian continental 

(fluvial and lacustrine) sequences are associated locally 

with huge mass of synsed imenta ry acid to intermediate vol

canic rocks. These rock formations unconformably overlay 

the Variscan basement (most ly low-grade with increasing 

the grade of me t amorph i sm to the west) . The Middle -La te 

P e r m i a n s e d i m e n t s u n c o n f o r m a b l y over l i e the post-

Variscan sequence . As in the Southern Alps they started 

with continental coarse-gra ined sediments , which were fol

lowed by the Be l le rophon facies. 

In the the Sana-Una Unit and SE Bosnia, the Velebit and 

Lika Units the Latest Carboniferous-Permian sedimentation 

has similarities to the Southern Alps. Fossiliferous shallow 

water carbonate-siliciclastic sediments either prograde con

tinually from the D/C flysch or concordantly lie on the 

Carboniferous platform carbonate. The common feature is 

the Middle Permian terrestrial event followed by the sabkha-

lagoonal grading into shallow marine facies, as the beginning 

of the Alpine cycle. The Variscan deformation and thermal 

overprint were not recognized ( R A M O V S et al., 1990). 

In the Tisia Megaunit the m o l a s s e - l i k e overs tep 

sequence overlay unconformably the Variscan crystalline 

rock complexes . These overs tep sequences started during 

the Late Carboniferous in the Kunsag ia Uni t and during the 

Permian in Bekes ia Unit . The Late Carboniferous siliciclas

tic al luvial-lacustrine sed iments contain thin layers of coal 

in some places . P e i m i a n sediments are typical arid/semiarid 

facies associated wi th acid volcani tes and their volcaniclas

tics. The Alpine evolut ionary stage started with the Early 

Triassic coarse-gra ined clastic sediments . On the other 

hand, in the Slavonian Mts . of the Southern Tisia, a contin-

uoues sequence of Late D e v o n i a n to Early Permian silici-

clastics is recorded as an unconformable , molasse-l ike 

cover on top of the pre/Variscan me tamorph ic complex ( J A -

M I C I C and B R K I C , 1987). This sequence which is affected by 
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a very low-grade m e t a m o r p h i s m is in turn unconformably 

covered by Permian-Triass ic c last ic-carbonate success ion. 

Within Dacia Megaunit, in the Get ic and D a n u b i a n 

U n i t s , the U p p e r C a r b o n i f e r o u s - P e r m i a n c o n t i n e n t a l 

deposits u n c o n f o r m a b l e overs tep gneiss-amphibol i te and 

micaschists (the Get ic Unit) as wel l as low-grade to anchi-

m e t a m o r p h o s e d crystal l ine rock c o m p l e x e s (the D a n u b i a n 

Units) . Thin coal seams are associated wi th in the West-

phal ian D-Stephanian part of this m o l a s s e sequence. In the 

upper parts of these sequences depos i ted coarse-grained 

red-beds associated wi th acid volcaniclast ic mater ia l . 

Similar to the Southern Carpath ians , in the Eastern 

Serbia (the R a n o v a c , Kuca j , Stara P lanina, a n d Vrska C u k a 
Units) is low-grade to a n c h i m e t a m o r p h o s e d Early Paleo
zoic crystall ine b a s e m e n t u n c o n f o r m a b l e overs tep by the 
Westphal ian C, S tephanian - P e r m i a n or P e r m i a n alluvial 
and lacustrine formations, associated wi th intermediary to 
basic rift-related v o l c a n i s m in s o m e places . 

Within the Vardar Zone the si l iciclastic flysch sedimen
tation is lastening unti l the M i d d l e Carboni ferous in the 
Drina-Goli ja region. This sequence is unconformably over
lain by Late Permian/Triass ic c o n g l o m e r a t e and sandstone. 
Within the shal low m a r i n e part of the Veles Serie the 
Carboniferous sediments w e r e identif ied biostrat igraphical-
ly. T h e Late Variscan ( ? M i d d l e C a r b o n i f e r o u s - ? P e r m i a n ) 
anchi- to epizonal m e t a m o r p h i s m is p r e s u m e d . In the Jadar 
Block the M i d d l e and Late Carboni ferous shal low mar ine 
fossil i ferous carbonate-s i l ic ic las t ic s e d i m e n t s p r o g r a d e 
cont inuous ly from the D/C siliciclastic flysch environment . 
Middle P e r m i a n elastics fol lowed by d e m o n s t r a t e hiatus 
and the beg inning of the Alp ine cycle . T h e p r e s u m e d 
Variscan m e t a m o r p h i s m w a s not p r o v e d . 

Restoration of Upper Carboniferous-Permian 
facies in the CPR 

Modif icat ion of the convergence d i rect ion be tween 

G o n d w a n a and Lauruss ia m a y have b e e n a consequence of 

coll is ional l i thospheric th ickening in the d o m a i n of the 

Variscan fold belt. T h e subsequent dis integrat ion of the 

Variscan fold belt is p r o b a b l y the c o m b i n e d effect of dex-

tral shear, gravitat ional col lapse of the over-thickened crust, 

and possibly back-arc extension. T h e post-Variscan period 

was one of intense crustal re-equi l ibrat ion and reorganisa

tion under an al ternat ing t ranstens ional a n d transpress ional 

tectonic r e g i m e . S u b s e q u e n t bas in e v o l u t i o n involved 

extensive, p r e d o m i n a n t l y clastic s e d i m e n t a t i o n and s o m e of 

the newly-formed rifts b e c a m e the loci of extensive intra-

plate m a g m a t i s m . In s o m e areas l i thospheric extens ion was 

a c c o m p a n i e d b y m e t a m o r p h i s m . 

Following the main phases of Variscan compression, ther
mal relaxation of the crust occurred in Late Carboniferous 
Early Permian times, creating the rifts and grabens that allowed 
accumulation of the first phase of terrestrial sedimentation. 

The C/P reflects the late and post-orogenic stage, in which 
the following facies and depositional zone can be recognized 
depending to the position to the Variscan collisional suture: 

- Internal zone of the Variscan orogeny: the West

phal ian D-Stephanian terrestrial siliciclastic facies with sel

d o m coal s e a m s in s o m e places a n d the thick Permian red-

beds associated wi th acid to basic volcanites (Ca-Alk to TH 

m a g m a t i c trend) and their volcaniclast ics and s e l d o m alka

line m a g m a t i t e s (Alcapa, D a c i a and Tisia M e g a u n i t s and 

Serbian C a r p a t h o - B a l c a n i d e s ) ; the beg inning of the Alpine 

cycle started by the E a r l y Triassic continental quartzose or 

mar ine sil iciclastic s e d i m e n t s or in s o m e areas by thick 

evaporites a lready wi thin the Late P e r m i a n ; 

- Variscan foredeep: the Late Bashkir ian-Moscovian 

shallow marine carbonate-siliciclastic facies, with intermedi

ate to basic volcanites and their volcaniclastics, which over

lay unconformably weakly metamorphosed and deformed 

Variscan flysch formations or directly low- to high-grade 

Variscan crystalline b a s e m e n t (Nötsch-Veitsch-Ochtina Z o n e 

in the Western Carpathians and Eastern Alps); they are over

lapped by the Early P e r m i a n red-beds; beginning of the 

Alpine cycle started by the Late Permian evaporites; 

- External zone of the Variscan orogeny: the Late 

Bashki r ian/Moscovian to Ear ly P e r m i a n shal low mar ine 

carbonate-si l iciclastic facies u n c o n f o r m a b l y overlay weak

ly deformed Devonian/Ear ly Carboniferous flysch (South-

em Alps: D o l o m i t e s , C a r n i c Alps and T u r n a i c u m Uni t in 

the Western C a r p a t h i a n s ) ; beg inning of the Alpine cycle 

started by the M i d d l e P e r m i a n red-beds, w h i c h were fol

lowed by the evaporate-carbonate facies; 

- Passive continental margin of the Adria plate: the 

Late Carboni ferous-Ear ly P e r m i a n fossiliferous shal low 

mar ine carbonate-si l iciclast ic sediments prograde continu

ally from the deep-water flysch or concordant ly overlay 

D/C carbonate p la t form (Bükk-Zagor je, Sana-Una Unit, 

Jadar Block, Pa leozoic of the Central and SE Bosnia, 

Velebit and Lika); the b e g i n n i n g of the Alpine cycle started 

wi th the M i d d l e P e r m i a n elastics, w h i c h were dominant ly 

fol lowed by the sha l low w a t e r carbonate deposits. 
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