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A B S T R A C T 

Numerous Late Palaeozoic continental basins were formed within the territo-

ry of the Czech Republic. Their sedimentary history began either in the 

Westphalian (central and western Bohemia, Brandov Basin and basins in 

Sudetic area) or in the late Stephanian (Blanice and Boskovice Grabens). The 

incompleteness of the floral record gives an évidence for several hiatuses the 

most important of which are those between the Bolsovian and Westphalian D 

and between the Stephanian B and C. During the déposition, an increase in 

sedimentary area, structural reworking and also considérable changes in sour­

ce areas took place. 
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R É S U M É 

La stratigraphie, la paléoclimatologie et la paléogéographie des dépôts continentaux 

du Paléozoïque supérieur de Bohême (République Tchèque). De nombreux bas­

sins continentaux d'âge paléozoïque supérieur se sont formés sur le territoire de 

la République Tchèque. Leur histoire commence soit dans le Westphalien 

(Bohème centrale et occidentale, bassins de Brandov et des Sudètes) soit dans le 

Stéphanien supérieur (grabens de Blanice et de Boskovice). O n n'y trouve pas 

toutes les biozones de paléoflore, ce qui montre la présence de plusieurs hiatus, 

dont les plus importants sont ceux entre le Bolsovien et le Westphalien D et 

entre le Stéphanien B et C. Pendant le dépôt, on note une augmentation de 

l'aire de sédimentation et du remaniement structural et aussi des changements 

considérables dans les sources d'apport. 
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I N T R O D U C T I O N 

Czech Republ ic (CR) occupies a relatively small 

area of Europe . Geological uni ts are a m o n g the 

best explored areas of the E u r o p e a n Variscides. 

D u r i n g the Late Palaeozoic t ime , m a r i n e follo-

wed by paral ic a n d con t i nen t a l s éd imen t s were 

deposi ted. Analysis of their spatial a n d tempora l 

d i s t r ibu t ion shou ld allow a be t te r déf in i t ion of 

t h e Ea r ly C a r b o n i f e r o u s - L a t e Triassic in te rva l 

wh ich is critical for bet ter u n d e r s t a n d i n g of the 

d y n a m i c évolut ion of this par t of Europe . 

Séd imenta t ion in some Late Palaeozoic basins is 

p receded by the Late D e v o n i a n s é d i m e n t a t i o n . 

G r a d u a i conso l ida t ion of t he Variscides d u r i n g 

the m i d d l e N a m u r i a n to Triassic, character ized 

by gênerai th icken ing of crustal grani té layer of 

the B o h e m i a n Massif (BM) , resulted in an equa-

l izat ion of s t rongly i m b a l a n c e d hea t a n d strain 

cond i t i ons . Such conso l ida t ion followed by the 

deve lopmen t of further océan basins in broader 

v ic in i ty of t h e mass i f led to its col lapse w h i c h 

resul ted in t he d e v e l o p m e n t of n u m e r o u s gra-

bens a n d hors t s a n d also in sp l i t t i ng t he p la te 

a long strike-slip faults. Thèse Late Carboni ferous 

a n d Permian processes ini t ia ted the origin, rapid 

d e v e l o p m e n t a n d re la t ive ly s h o r t ex i s t ence of 

various types of basins (Figs 1-3). In this m a n n e r 

the mos t ly postcoll isional i n t r a m o n t a n e basins of 

t he B o h e m i a n Mass i f b e c a m e a t rap for d o m i -

nant ly detri tal mater ial . T h e i n t r a m o n t a n e sedi-

m e n t a r y basins (Fig. 3) grew larger d u r i n g the 

l a t e W e s t p h a l i a n t i m e f o l l o w i n g a n i n t r a -

W e s t p h a l i a n h i a tu s , however , t he o ldes t con t i ­

n e n t a l d e p o s i t s a r e o f t h e l a t e V i s e a n a n d 

N a m u r i a n âge . F o r m e r l y i so l a t ed d é p r e s s i o n s 

were i n t e r c o n n e c t e d a n d f o r m e d larger bas ins 

(Fig. 7) . T h e séd imen ta t ion was in t e r rup ted seve-

ral t imes. T h e hia tus approximate ly be tween the 

S t e p h a n i a n B a n d C (e.g. L a t e S t e p h a n i a n , 

D o u b i n g e r et al. 1 9 9 5 ) w a s a s s o c i a t e d w i t h 

changes in b o t h t h e exis t ing bas ins a n d in t he 

source areas. T h è s e changes resulted in s t ructural 

r e c o n s t r u c t i o n o f t h e c e n t r a l a n d w e s t e r n 

Bohemian basins, an increase in the area of sédi­

m e n t a t i o n in central a n d wes tern B o h e m i a a n d 

in te r rup ted séd imen ta t ion in the eastern par t of 

the K r k o n o s e - p i e d m o n t Basin as well as in the 

Int ra-Sudet ic Basin and elsewhere. In the source 

areas, n e w basins in t he fo rm of g rabens were 

established (e.g. Blanice a n d Boskovice Grabens) . 

O t h e r i m p o r t a n t changes are connec ted wi th the 

Saalic phase of the Variscan orogeny. D u r i n g the 

Saxonian to Triassic, thèse processes resulted in 

considérable a n d rapid subsidence in filled basins 

a n d in réduc t ion of the séd imenta t ion d o m a i n in 

which detri tal material was b r o u g h t in from gra-

d u a l l y e r o d e d a n d p e n e p l a i n e d s o u r c e a reas 

( t o d a y ' s a b s e n c e o f s é d i m e n t s e x c e p t t h e 

Lug icum, Le. Sudet ic basins). T h e déposi t ion of 

t h e V a r i s c a n c o n t i n e n t a l m o l a s s e w i t h i n t h e 

B o h e m i a n M a s s i f ceased d u r i n g t h e Tr iass ic . 

Thèse séd iments cover only a negligible par t of 

the area. T h e ideas m e n t i o n e d in this paper are 

suppor t ed by recently compi led palaeogeographi-

cal m a p s (Figs 4 , 6, 8) wh ich represent an inté­

g r a l p a r t o f t h e A t l a s o f t h e P e r m o -

Carboni ferous of the B o h e m i a n Massif (Pesek et 

al. 1998) . 

V O L C A N I S M 

C o n s i d é r a b l e m o b i l i t y of bas inal b a s e m e n t s as 

well as m o v e m e n t s a long the régional a n d local 

faults resulted in volcanic activitiy which accom-

p a n i e d s e d i m e n t a r y processes . Several vo lcanic 

cycles are represented by acid, in te rmédiare a n d 

basic volcanism. T h e earliest Midd le Devon ian to 

early Westphal ian cycle (Pfichystal 1993) is sup-

posed to reflect the onset of the Brunovis tul icum 

(south-western project ion of the Baltica terraine) 

s u b d u c t i o n u n d e r n e a t h the cen t ra l p a r t of the 

Bohemian Massif. T h i s cycle gradually ceased in 

t h e l a t e N a m u r i a n a n d e a r l y W e s t p h a l i a n 

( K u m p e r a & M a r t i n e c 1995) . A n o t h e r cycle is 

re lated to t he D u c k m a n t i a n / B o l s o v i a n to early 

S tephanian interval. It is characterised by abun -

dan t acid volcanism the early p roduc ts of which 

filled t he central a n d western B o h e m i a n basins. 

T h i s cycle proves t he drif t of vo lcan ic cen ters 

from Moravia in to the western, central a n d N E 

Bohemia . T h e final volcanic cycle coincides wi th 

the late Stephanian a n d Au tun i an w h e n extensive 

in termédiare to basic effusive bodies or iginated in 

central a n d N E Bohemia . Products of acid volca­

n ism are also a b u n d a n t bu t considerably th inner 

(Pesek & Tâsler 1979) . 
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FIG. 1 . — Crystalline rock units and the pre-Variscan Palaeozoic formations of the Bohemian Massif. Chlupaë-Vrâna eds ( 1 9 9 4 ) , sim-
plified. 1 , Late Palaeozoic to Tertiary deposits; 2 , Barrandian Upper Proterozoic and Lower Palaeozoic; 3 , Teplâ Crystall ine; 
4 , Moldanubian Crystall ine Complex; 5 , Moldanubian Pluton; 6 , Krusne hory Mts. Crystall ine Complex; 7 , Krusne hory Pluton; 
8 , Centra l Bohemian Pluton; 9 , Krkonose-J izera Crysta l l ine Complex ; 1 0 , Kutnâ Hora Crysta l l ine; 1 1 , Ze lezné hory Mts. ; 
1 2 , Svratka Crystalline; 1 3 , Moravicum; 1 4 , Silesicum and Moravo-Silesian Palaeozoic; 1 5 , Brunovistulicum; 1 6 , East Sudetes région 
(crystalline units). 

C L I M A T E 

It is generally acceptée! t ha t the c l imate d u r i n g 

the Late Carbon i fe rous a n d par t icular ly d u r i n g 

the Pe rmian b e c a m e w a r m e r a n d c o n s e q u e n t l y 

dr ier (Parrish 1995) . However , var ious c l imat ic 

c o n d i t i o n s d o m i n a t e d in t h e différent par t s of 

the newly Consolidated s u p e r c o n t i n e n t Pangea, 

d e p e n d i n g o n la t i tude, a l t i tude, t opography and 

the posi t ion wi th in the con t inen t ( R u d d i m a n & 

Kutzbach 1 9 9 1 ; Ziegler 1990) . Pa laeomagne t i c 

measurements (e.g. Krs & Pruner 1995) provide 

an évidence tha t the B o h e m i a n Massif was situa-

t e d b e t w e e n 4 ° a n d 6 ° N d u r i n g t h e L a t e 

Palaeozoic. Since the midd le N a m u r i a n it occu-

p i e d i n t e r i o r p o s i t i o n a t a d i s t a n c e o f several 

h u n d r e d k i lomètres from the n o r t h e r n coast of 

t h e Te thys (Scotese & M c K e r r o w 1 9 9 0 ) . T h e 

L a t e P a l a e o z o i c c o n t i n e n t a l d e p o s i t s o f t h e 

B o h e m i a n Massif exhibi t several t rends valid at 

least for the whole Variscan Europe : a decreasing 

in coal con t en t since the Late Westphal ian to the 

Permian a n d increasing a b u n d a n c e in the occur­

rence of red bed deposits . S tephanian sédiments 

are typical by the a l te rna t ion of th ick grey a n d 

red uni ts while du r ing the Permian , most ly pr i -

m a r y red beds were depos i t ed . Similar a l te rna­

t i o n r e p o r t e d by R o w l e y et al. ( 1 9 8 5 ) in t h e 

U n i t e d States, is ascribed to variat ion in intensi ty 

of m o n s o o n s . M o n s o o n s are p roposed in various 
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cl imat ic mode l s for t h e low la t i tude régions of 

the Pangea adjacent to the Tethys (Crowley et al. 

1 9 8 9 ; K u t z b a c h & G a l l i m o r e 1 9 8 9 ; N a i r n & 

Smi thwick 1976; Parrish & Peterson 1988 ; etc.) . 

It is e x p e c t e d t h a t t h e m o n s o o n a l c i r c u l a t i o n 

wi th we t s u m m e r s a n d d ry winters began in the 

La tes t C a r b o n i f e r o u s a n d p r o b a b l y u n e v e n l y 

increased u p to its m a x i m u m d u r i n g the Triassic 

(Parrish et al. 1986) . Similar conclus ion was arri-

ved at by Ziegler (1990) w h o s tud ied a p h y t o -

geograph ic p a t t e r n of t he P e r m i a n . T h e oldest 

é v i d e n c e o f t h e s e a s o n a l c l i m a t e in t h e L a t e 

Palaeozoic con t inen ta l deposits of the Bohemian 

Massif is represented by the l amina ted lake d e p o ­

sits of t he S t ephan ian B âge (lower pa r t of the 

Forez ian , D o u b i n g e r et al. 1 9 9 5 ) cove r ing an 

extensive area o f several t h o u s a n d square k i lo­

mètres . Lamina t i on consists of typical dark- l ight 

couple ts reflecting seasonal var ia t ion in organic 

c o n t e n t ( S k o c e k 1 9 9 0 ) . S i m i l a r l a m i n a t i o n 

occurs in the A u t u n i a n deposi ts of the R u d n i k 

H o r i z o n in t h e K r k o n o s e - p i e d m o n t Bas in as 

repor ted by Blecha et al. (1997) , w h o also detec-

t ed cyclic v a r i a t i o n s in b o r o n c o n t e n t in lake 

deposi ts of ano the r A u t u n i a n hor izon . T h e ori-

gin of cycles m a y have been related to h igh fre­

q u e n c y c l ima t i c changes w i t h a p e r i o d i c i t y of 

t h o u s a n d or even tens of t h o u s a n d years. M o r e -

over, the occurrence of evaporites (Prouza et al. 

1977) a n d the elevated conten ts of bo ron in the 

L a t e P a l a e o z o i c s é d i m e n t s o f t h e B o h e m i a n 

M a s s i f also a r g u e for d r y c l i m a t i c c o n d i t i o n s 

(Bous vka & Pesvek 1985) . 

In contrast , Becq -Gi raudon & Van den Drissche 

( 1 9 9 4 ) p r o p o s e d per ig lac ia l c o n d i t i o n s a t t he 

a l t i tude of nearly 5 0 0 0 m for the dépos i t ion in 

S t e p h a n o - P e r m i a n basins of the Massi f centra l . 

Thèse au thors give sedimentological a n d floristi-

cal é v i d e n c e s e n h a n c e d by g e o t e c t o n i c a r g u ­

men t s . 

L a t e P a l a e o z o i c c o n t i n e n t a l b a s i n s o f t h e 

B o h e m i a n Mass i f a n d the Mass i f cen t ra l s h o w 

the same geo tec ton ic pos i t ion , l a t i tude , a n d in 

m a n y cases comparab le t ec tono-sed imenta ry his-

tory. Desp i te this, there has n o t been found any 

évidence for such a h igh relief or t empera te cli­

ma te in the B o h e m i a n Massif d u r i n g this per iod 

yet. Floristic records from Bohemia only conf i rm 

a rapid decrease in lycopsids plants at the end of 

t h e W e s t p h a l i a n a n d i n c r e a s i n g f r e q u e n c y o f 

Waichia d u r i n g the S tephanian . As a whole , the 

B o h e m i a n late W e s t p h a l i a n to A u t u n i a n floras 

are rich in species, mos t of wh ich being k n o w n 

f r o m N W S p a i n a n d o t h e r , f o r m e r l y p a r a l i c 

basins of N W Germany , Belgium a n d N France. 

B E G I N N I N G O F T H E LATE P A L A E O Z O I C 

C O N T I N E N T A L D E P O S I T I O N I N T H E 

B O H E M I A N M A S S I F 

T h e oldest Carboni ferous con t inen ta l sédiments 

of t h e B o h e m i a n M a s s i f are k n o w n f r o m t h e 

I n t r a - S u d e t i c Bas in , w h e r e p u r e l y c o n t i n e n t a l 

condi t ions were established after a mar ine régres­

sion in the late Visean. First coarse grained sédi­

m e n t s w e r e d e p o s i t e d as a l l u v i a l f a n s i n 

p i e d m o n t s e t t i n g (B lazskow C o n g l o m é r â t e s ) . 

T h e y grade in to marshy-fluvial, par t ly coal-bea-

r ing Walbrzych (Waldenburg) Fo rma t ion of the 

early N a m u r i a n âge. Above, they pass in to fluvial 

depos i t s (Bialy K a m i e n M e m b e r ) . T h è s e sédi ­

men t s are k n o w n main ly from the Polish par t of 

the Basin. In the Czech territory, séd imenta t ion 

o f t h e 2aclér F o r m a t i o n b e g a n a r o u n d t h e 

N a m u r i a n / W e s t p h a l i a n b o u n d a r y after an episo-

d i c V i s e a n d é p o s i t i o n o f t h e B l a z s k o w 

C o n g l o m é r â t e s . Its lower pa r t , t he L a m p e r t i c e 

M e m b e r cons is t s of coa l -bea r ing fluvial cycles 

w i t h c o n g l o m é r â t e s at t he base. T h i s u n i t has 

y i e lded r ich flora re fer r ing to t he L a n g s e t t i a n 

(Westphal ian A) âge. Neuralethopteris schlehanii 

(S tur ) a n d Lonchopteris conjugata ( G o e p p e r t ) 

d o m i n a t e , whi le Lonchopteris rugosa Brongniar t , 

typical for D u c k m a n t i a n (Westphal ian B), is still 

missing (Kotasowa & Migier 1995 ; Setlfk 1977) . 

Sédiments of the Lamper t ice M e m b e r pass in to 

the D o l y Z d ' â r k y M e m b e r of the D u c k m a n t i a n 

(Westphal ian B) âge ei ther con t inuous ly or after 

a shor t h ia tus at S W margin . In the Late Silesian 

Bas in , t h e n o n - m a r i n e d é p o s i t i o n t o o k p lace 

from the midd le N a m u r i a n a n d wi th several hia-

tuses las ted un t i l t he S t e p h a n i a n in t h e Polish 

part . 
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FIG. 2. — The extent of sédimentation and coal formation in Late Palaeozoic basins of the Czech Republic. 1 , coal-barren sédimen­
tation; 2, period of significant coal formation; 3, period of less important to negligible coal formation; 4, problematic âge of a unit; 5, 
break in sédimentation; 6, the given interval preceded by an early sédimentation. 

D U C K M A N T I A N A N D B O L S O V I A N 

( W E S T P H A L I A N B A N D C) 

Sédiments of the un i t s tud ied were deposi ted in 

severa l i s o l a t e d r é g i o n s in t h e I n t r a - S u d e t i c 

Basin, Krusné h o r y M o u n t a i n s and in the central 

a n d western Bohemia . It is supposed tha t sédi­

m e n t a t i o n in the Czech par t of the Late Silesian 

Basin c o n t i n u e d at least till t he D u c k m a n t i a n . 

However, thèse younges t deposits have been later 

eroded. 

D u c k m a n t i a n a n d B o l s o v i a n d e p o s i t s in t h e 
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In t r a -Sude t i c Basin successively filled t he base-

m e n t d é p r e s s i o n s . T h e m a x i m u m s u b s i d e n c e 

shifted from the N W to the SE. Det r i ta l material 

t r a n s p o r t e d to t he bas in f rom the SW, W a n d 

SE, is represented by talus, alluvial fans a n d flu­

vial to f luviolacus t r ine depos i t s c o n t a i n i n g less 

coal t h a n t h e ove r ly ing u n i t . T h e sou rce area 

w h i c h s u p p l i e d t h e I n t r a - S u d e t i c Bas in w i t h 

detri tal material is t h o u g h t to have h a d m o u n t -

a ineous relief as suggested by the occur rence of 

fanglomerates. T h e présent d i s t r ibu t ion of D u c k -

m a n t i a n a n d Bolsovian s é d i m e n t s seems to be 

similar to their original extent . Mechan ica l wea-

t h e r i n g is t h o u g h t to have been t h e d o m i n a n t 

process d u r i n g the D u c k m a n t i a n a n d Bolsovian 

(Tâsler et al. 1979) . D u c k m a n t i a n a n d Bolsovian 

s é d i m e n t a t i o n was a c c o m p a n i e d by g r a d u a l l y 

increasing volcanic activitity (Masek 1973) . T h e 

center of acid volcanism is believed to have been 

located in the vicinity of the Polish Walbrzych. 

D u c k m a n t i a n a n d Bolsov ian s é d i m e n t s o f t he 

B r a n d o v Basin in t he K r u s n e h o r y M o u n t a i n s 

(Fig. 9) were depos i t ed in a nar row, N W - t r e n -

d ing dépression inc lud ing Late Palaeozoic basins 

be tween the t owns of O l b e r n h a u a n d Floha in 

the F lôha river valley, G e r m a n y . T h e SE align-

m e n t of thèse basins possibly t r ends far ther to 

the S lany-Tr tèno dépression marked by acid syn-

c h r o n o u s volcanism be tween Peruc a n d T r t é n o 

in central Bohemia . 

T h e K r u s n e h o r y M o u n t a i n s Carboni fe rous sédi­

m e n t s were depos i ted o n a rugged basemen t of 

t he K r u s n e h o r y c rys ta l l ine c o m p l e x (Fig. 1). 

Sporadic data indicate tha t the preserved detri tal 

s é d i m e n t s c o n t a i n i n g a b u n d a n t local ma te r i a l , 

were t ranspor ted for a shor t dis tance in streams 

f lanked occas iona l ly by al luvial p la ins covered 

wi th végétat ion. 

Sédiments of the Radnice M e m b e r were deposi­

ted in the central a n d western Bohemia (Fig. 5) 

o n an al luvial p la in d u r i n g a p e r i o d of h ighe r 

mobi l i ty of the basin's ba semen t a n d associated 

wi th extensive volcanic activity. Thèse sédiments 

in i t ia l ly fd led t w o d e p o s i t i o n a l cen te r s w h i c h 

were la ter c o n n e c t e d . T h e eas tern depos i t iona l 

center includes approximate ly an area of the east­

ern par t of the Kladno-Rakovn ik Basin inc lud ing 

isolated small r emnan t s to the S. T h e Rakovnik , 

Radn ice a n d Plzen régions, i n c l u d i n g r e m n a n t s 

in their sou the rn a n d eastern vicinities, represent 

the western deposi t ional center. T h e latter center 

is t h o u g h t to have been dra ined toward the S W 

into Bavaria whereas the eastern center is belie­

ved to have been connec ted wi th the sea of the 

W e s t E u r o p e a n fo r edeep t h r o u g h t h e K r u s n e 

ho ry a n d Flôha Basins. T h e western deposi t ional 

center m i g h t have been dra ined in this direct ion 

du r ing déposi t ion of the upper Radnice Member . 

D u c k m a n t i a n a n d Bolsovian sédiments originally 

did n o t cover the entire area of the central and 

w e s t e r n B o h e m i a n b a s i n s . Low, N E - t r e n d i n g 

ridges of most ly Proterozoic basement served as a 

s o u r c e o f g r a v i t y - i n d u c e d f a n g l o m e r a t e s a n d 

short debris-flows. 

T h e L a t e C a r b o n i f e r o u s c e n t r a l a n d w e s t e r n 

B o h e m i a n b a s i n s c o n t a i n loca l ly v e r y coa r se 

d e t r i t a l s é d i m e n t s d e p o s i t e d b y e p h e m e r a l 

streams. Large peat bogs were formed on broad 

alluvial plains d u r i n g w a r m a n d h u m i d cl imate. 

C o a l - f o r m i n g v é g é t a t i o n is t h o u g h t t o h a v e 

r a p i d l y e x p a n d e d i n t o a b a n d o n e d m e a n d e r s 

d u r i n g s t r e a m m i g r a t i o n . N u m e r o u s vo l can i c 

centers were fo rmed in several basins a n d their 

broad vicinity. 

A major N - S t r end ing stream, parallel to the axis 

of the Plzen Basin, t r anspor ted détr i tus from the 

no r th where an extensive dry land existed du r ing 

the D u c k m a n t i a n a n d Bolsov ian . T h i s s t r eam 

prevented coal fo rmat ion du r ing the dépos i t ion 

of the lower Radnice Member . A t the same t ime 

similar s tream flowed from Rakovnik to Radnice . 

T h e fluvial d é p o s i t i o n re su l t ed in s p l i t t i n g of 

coal seams or in their absence in the b road vici­

ni ty of the above m e n t i o n e d towns . Yet ano the r 

major s t ream flowed from the S W into an in ten-

sively subs id ing N W - S E t r end ing dépression bet­

ween Slany a n d T r t é n o . Th i s s t ream is assumed 

to have c o n t i n u e d toward Brandov a n d further 

in to G e r m a n y (see above). 

Alluvial plain of t he Radnice M e m b e r subsided 

a l o n g t h e cen t r a l B o h e m i a n d e e p - s e a t e d fault 

(Mfsaf et al. 1983) flanked probably by a zone of 

p i e d m o n t s é d i m e n t a t i o n . T h e m a i n source land 

represen ted by the cent ra l B o h e m i a n p l u t o n is 

supposed to be located S of this fault. Local sour-

ce lands were sca t t e red t h r o u g h o u t t he al luvial 

p l a i n . T h e s o u r c e a r e a s a d j a c e n t t o t h e 

Carboni ferous basins a n d the r ema in ing area of 

602 GEODIVERSITAS • 1998 • 20 (4 ) 



Late Palaeozoic continental deposits in Czech Republic 

FIG. 3. — Late Carboniferous and Permian continental deposits of the Bohemian Massif. Chlupâc-Storch eds (1992). 1 , Sudetic 
Late Palaeozoic: 1a, Ceské Kamenice Basin; 1b, Mnichovo Hradistë Basin; 1c, Krkonose-piedmont Basin and occurrences near 
Zvicina and at the Horice élévation; 1d, Intra-Sudetic Basin (Czech part); 1e, Permian formations in the Orlické hory Mountains; 1f, 
Orlice Basin. 2, central and western Bohemian Late Palaeozoic deposits: 2a, Plzen Basin; 2b, Manêtin Basin; 2c, Radnice Basin; 
2d, Zihle Basin; 2e, Kladno-Rakovnik Basin; 21, Mseno-Roudnice Basin; 2g, Kravare occurrence. 3, Late Palaeozoic of the Krusné 
hory Mountains: 3a, Brandov occurrence; 3b, Mikulov occurrences. 4, Late Palaeozoic sédiments of the graben structures: 4a, 
Blanice Graben (from north to south): Cesky Brod région, Vlasim occurrence, Tâbor occurrence, Ceské Budëjovice région; 4b, 
Boskovice Graben with Miroslav occurrence in south; 4c, Jihlava Graben (Zelezné hory Mountains and Hradec Krâlové occur­
rences). 

t he B o h e m i a n Mass i f are t h o u g h t to have dis-

p l a y e d d e e p l y l e v e l l e d m o u n t a i n re l ie f . 

Séd imenta t ion in ail basins t ook place in dépres­

s i o n s b e t w e e n a d j a c e n t r i dges t h a t exe rc i s ed 

considérable control u p o n séd iment d is t r ibu t ion . 

Th icke r coal seams or iginated in their "sedimen-

tary shadow" (Pesek 1968) be ing pro tec ted from 

considérable supply of detri tal material . 

T h e D u c k m a n t i a n and Bolsovian séd imenta t ion 

was accompan ied by relatively a b u n d a n t volcanic 

activity. W a r m a n d h u m i d c l ima te was favou-

rable to the fo rmat ion and préservat ion of coal 

seams. Diversified D u c k m a n t i a n a n d Bolsovian 

f lora c o n t a i n s t h e f o l l o w i n g s t r a t i g r a p h i c a l l y 

i m p o r t a n t species: Sphenophyllum myriophyllum 

C r é p i n , Sphenophyllum cuneifolium (S ternberg) , 

Lepidodendron simile K i d s t o n , Laveineopteris 

loshi (Brongn ia r t ) a n d Laveineopteris tenuifolia 
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( S c h l o t h e i m ) . O n t h e o t h e r h a n d Pecopteris 

penaeformis (Brongniar t ) is a typical é l émen t of 

t h e R a d n i c e M e m b e r . Lonchopteris rugosa 

B r o n g n i a r t is c o m m o n in t h e D o l y Z d ' â r k y 

M e m b e r bu t it is extremely rare in the lower par t 

of t he Radn ice M e m b e r in central a n d western 

Bohemia . T h e présence of Annularia sphenophyl-

loides ( Z e n k e r ) , A. stellata ( S c h l o t h e i m ) a n d 

Sphenophyllum emarginatum (Brongniar t ) is cha-

racteristic of the uppe r par t of the Bolsovian suc­

ces s ion in t h e I n t r a - S u d e t i c Bas in (Pe t rov i ce 

M e m b e r ) b u t thèse species are very rare in the 

R a d n i c e M e m b e r . T h e to ta l assemblage of t he 

R a d n i c e M e m b e r is i n d i c a t i v e o f e i t h e r l a t e 

D u c k m a n t i a n or early Bolsovian (Wagner 1977) . 

T h e âge of the D o l y Z d ' â r k y M e m b e r is most ly 

D u c k m a n t i a n , b u t flora in its upper par t is very 

similar to tha t of the Radnice Member . However 

t h e f o l l o w i n g u n i t , t h e P e t r o v i c e M e m b e r , is 

already of the late Bolsovian âge. 

W E S T P H A L I A N D - C A N T A B R I A N 

T h e faciès pa t t e rn of this strat igraphical interval 

i n d i c a t e s a c o n t i n u o u s s e d i m e n t a r y d o m a i n 

ex tending from the M a n ë t i n a n d Plzen basins in 

the west as far as the In t ra-Sudet ic Basin in the 

east . T h i s is in c o n t r a s t to t h e ear l ie r p e r i o d 

w h e n t w o separa te s e d i m e n t a r y bas ins existed. 

Havlena & Pesek (1980) believe tha t the central 

B o h e m i a n a n d S u d e t i c bas ins f o r m e d an a rch 

open to the sou th at this t ime. 

Westphal ian D to Can tab r i an sédiments in l im­

nic basins of the Bohemian Massif were deposi ted 

after a hiatus related to the Leonian phase defined 

in N o r t h e r n Spain by Wagner (1965) . According 

to Wagner (1977) différences in floristical assem­

blages between the Radnice a n d the lower par t of 

the N y f a n y M e m b e r p rov ide g o o d évidence of 

stratigraphical gap compris ing the late Bolsovian 

a n d s u b s t a n t i a l p a r t o f t h e W e s t p h a l i a n D . 

C o m p a r a b l e s t ra t igraphie gap occurs also in the 

Carboniferous sédiments of the Late Silesian Coal 

Basin (Kotasowa & Migier 1995) . 

D u r i n g the Wes tpha l ian D per iod, no t on ly sub­

s t an t i a l inc rease in t h e area o f s é d i m e n t a t i o n 

o c c u r r e d b u t also a d d i t i o n a l N W - S E t r e n d i n g 

dépressions formed. T h e extension of sedimenta­

ry b a s i n f u r t h e r t o t h e eas t a n d t h e m a r k e d 

increase in thickess of the N y f a n y Member , c o m -

pared to t h e R a d n i c e M e m b e r are also d u e to 

Leonian orogenic phase. 

U n e v e n s u b s i d e n c e o f t h e b a s i n ' s b a s e m e n t 

governed the pa t te rn of detri tal séd imenta t ion at 

t h e o n s e t o f d é p o s i t i o n o f t h e S v a t o n o v i c e 

F A C I E S A N D R E L I E F 

Colluvium, alluvial fan - fan delta 
(fanglomerates, breccias, coarse sandstones) 

Alluvial plain (channel conglomérâtes 
and sanstones dominating) 

Alluvial plain with ephemeral lakes 
(sandstones, mudstones, locally coals) 

Alluvial plain dominating with lakes 
(fine sandstones, mudstones, locally coals) 

G E O C H E M I C A L F A C I E S , C L I M A T E 

Oxic 

Anoxie 

Humid warm to hot 

Q Hot semiarid to arid 

Hummocky relief 

Highland and mountainous relief 

A D D I T I O N A L D A T A 

Volcanic center 

Directions of clastic material 
supply and transport 

- State boundary 

Présent margin of the Late 
Palaeozoic basins 

Original extent of 
depicted unit 

LEGEND (Figs 4 , 6 , 8 ) 
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Duckmantian and Bolsovian (Westphalian B and C) 

FIG. 4. — Palaeogeography of the Czech Republic during the Duckmantian and Bolsovian. 
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LATE C A R B O N I F E R O U S IN THE CENTRAL A N D W E S T E R N BOHEMIA 

OB-1 Format ions Macrof lora Palynomorphs 
Western European Stages 

(1) | (2) 

I Sphenophyllum 
angustifolium 

Sphenophyllum 
thoni v. minor 

Pecopteris densifolia 
Ernestiodendron 

filiciforme 
Callipteridium pteridium 

Odontopteris brardii 
Odontopteris 

osmundaeformis 

Slany 

Otruby 

Jelenice 

Sphenophyllum 
oblongifolium 

Sphenophyllum 
longifolium 

Sphenophyllum 
thoni v. minor 

Pseudomariopteris 
ribeyroni 

Odontopteris 
intermedia 

Granulatisporites 
granifer 

Verrucosisporites 
grandiverrucosus 

Kosankeisporites 
elegans 

Tynec 

Sigillaria brardii 

Sphenophyllum 
thoni v. minor 

Nemejcopîeris 
feminaeformis 

Nyrani 

Sphenophyllum 
emarginatum 

Dicksonites pluckeneti 

Ptychocarpus unitus 

Praecallipteridium 
rubescens 

Sphenophyllum 
emarginatum 

STEPHANIAN 

BARRUELIAN 

EARLY 
STEPHANIAN 

Vestispora fenestrata 

Vestispora quaesita 

Torispora securis 

Punctatosporites minutus 

Microreticulosporites 
nobilis 

Laeviga tosporites 
minimus 

CANTA­
BRIAN 

W E S T P H A L I A N D 

Laveineopteris 
tenuifolia 

Sphenophyllum 
cuneifolium 

Knoxisporites 

Pustulatisporites 

pustulatus 

Dictyotriietes 

BOLSOVIAN 

FIG. 5. — Lithology and biostratigraphy of the central and western Bohemian Late Palaeozoic deposits on an example of the boreho­
le Ob1 (Otruby) in the eastern part of the Kladno-Rakovnik Basin, Czech Republic, 14°06'E - 50°15'N. 1 , Oplustil & Pesek (this 
volume); 2, Doubinger et al. 1995. 

M e m b e r (Figs 7, 12) in the In t ra-Sudet ic Basin 
(Tasler et al. 1979) . D é p o s i t i o n of this u n i t to 
the N W a n d SE of the south-wes tern {Le. Czech) 
flank of the basin started after a hia tus as eviden-

ced by the kaol inizat ion of rhyoli te tuffs, by the 
redeposi t ion of pebbles of the Petrovice M e m b e r 
to the N W , a n d by a considérable réduc t ion of 
the thickness of the Svatonovice M e m b e r to the 

606 GEODIVERSITAS • 1998 • 20 (4 ) 





Oplustil S. & Pesek J. 

S E ( T â s l e r et al. 1 9 7 9 ) . C o m p a r e d w i t h t h e 

Petrovice M e m b e r , the alluvial a n d alluvial-fan 

deposits are less a b u n d a n t whi le the alluvial a n d 

i n t e r m i t t e n t lake fine-grained deposi ts are th ic-

ker. T h i s r e su l t ed f rom h i g h e r m o r p h o l o g i c a l 

ma tu r i t y of the source areas c o m p a r e d to the ear-

lier pe r iod of t he Petrovice M e m b e r dépos i t ion 

a n d to a decreased energy of s t reams . A major 

change took place in the li thological character of 

cong lomérâ t e s , arkoses a n d s ands tones . Pebbly 

a n d s a n d y c l a s t s o f t h e l o w e r S v a t o h o v i c e 

M e m b e r , t r anspor t ed from the W (Le. adjacent 

K r k o n o s e - J i z e r s k é h o r y M o u n t a i n s c rys ta l l ine 

c o m p l e x ) , we re d e p o s i t e d in a m u c h r e d u c e d 

basin s u r r o u n d e d by wea thered a n d e roded areas. 

T h e s é d i m e n t a t i o n of t he Svatohovice M e m b e r 

was t e r m i n a t e d b y e x t r u s i o n o f l ow v i scos i ty 

a n d e s i t i c lavas f o r m i n g la tera l ly ex tens ive b u t 

r a the r t h i n body. D é p o s i t i o n of l acus t r ine a n d 

fluvio-lacustrine séd iments accompan ied by per-

i o d i c g r o w t h o f p e a t f o l l o w e d t h i s a n d e s i t i c 

extrusion. Fur the r déposi t ion of the Svatohovice 

M e m b e r e x t e n d e d over t h e p r e - C a r b o n i f e r o u s 

basement in the vicinity of Bernart ice ( N W par t 

of the In t ra-Sudet ic Basin) a n d a r o u n d H r o n o v 

(SE par t ) . T h e filling of the K r k o n o s e - p i e d m o n t 

a n d M n i c h o v o H r a d i s t é basins p robab ly began 

at this t ime (Fig. 7) . 

T h e areal d is t r ibut ion of the N y f a n y M e m b e r in 

central a n d wes tern B o h e m i a is m o r e extensive 

t h a n t h a t of t h e u n d e r l y i n g R a d n i c e M e m b e r . 

H o w e v e r , s o m e l o w s t r u c t u r a l h i g h s t r e n d i n g 

N E - S W locally a n d initially prevented the dépo­

sition of the N y f a n y M e m b e r . H i g h e r s t ructural 

highs are t h o u g h t to have existed only in the area 

of t h e Kf i v o k l a t - R o k y c a n y Volcan ic C o m p l e x 

a n d pe rhaps even s o u t h of t he M a n ë t i n Basin. 

C h a n g e s in sou rce areas a n d also in e x t e n t of 

sed imen ta ry basins t o o k place d u r i n g the break 

in séd imenta t ion . A System of N W - S E to N N W -

SSE t r e n d i n g g r a b e n s a n d h o r s t s was f o r m e d 

pr ior to , or at the same t ime as séd imen ta t ion of 

the N y f a n y M e m b e r began. T h e earliest deposits 

of the N y f a n y M e m b e r occur in the SE par t of 

the Plzen Basin, in t he area of the River O h f e 

a n d i n t h e M i r o s o v C a r b o n i f e r o u s r e l i e . 

Var iegated dé t r i t u s p r o d u c e d by w e a t h e r i n g of 

the Late Pro te rozo ic rocks in the west a n d the 

sur f ic ia l d é t r i t u s f r o m g r a n i t o i d mass i f s was 

t ranspor ted in to the basin. T h e size of sed imen­

ta ry bas in was rap id ly en la rged a n d the u p p e r 

par t of the N y f a n y M e m b e r covered m u c h of the 

M s e n o - R o u d n i c e Basin. Li thology of the N y f a n y 

M e m b e r (Fig. 5) depos i ted on the alluvial plain 

varies considerably c o m p a r i n g wi th the Radnice 

M e m b e r s é d i m e n t s . W h e r e a s in t h e w e s t e r n 

B o h e m i a n basins fluvial depos i t s prevai led, the 

central B o h e m i a n basins were par t ly d o m i n a t e d 

b y l a c u s t r i n e s é d i m e n t s d e p o s i t e d in severa l 

i n t e r m i t t e n t lakes e longa ted in t he E - W direc­

t ion a n d located in the central pa r t of the région. 

Lacustr ine séd iments are flanked by alluvial fans 

t o w a r d t h e s o u t h a n d local ly even t o w a r d the 

no r th . Low t r anspor t ing c o m p é t e n c e of s treams 

flowing i n t o thèse lakes was c o n t r o l l e d by the 

veloci ty a n d ex ten t of flash floods. C o a l seams 

or iginated be tween the channels a n d a b a n d o n e d 

m e a n d e r s , in i n t e r m i t t e n t lakes a n d m a r s h e s . 

Periodical influx of coarse detri tal material consi­

d e r a b l y r e d u c e d t h e ea r ly f o r m a t i o n o f coa l 

seams as peat bogs were no t pro tec ted from the 

detri tal material by élévations of crystalline base­

m e n t as in t h e u n d e r l y i n g u n i t (Pesek 1 9 6 8 ) . 

S é d i m e n t a t i o n o f t h e N y f a n y M e m b e r w a s 

accompan ied by weak, largely acid volcanics. 

D e t r i t a l ma te r i a l was b r o u g h t i n t o t h e cen t ra l 

a n d wes te rn B o h e m i a n bas ins f rom sources in 

t h e S a n d S E ( p a r t i c u l a r l y f r o m t h e c e n t r a l 

B o h e m i a n p l u t o n - see K u k a l 1 9 8 3 ; Pes v ek 

1994) . Some o ther granit ic massifs also served as 

sou rces of w e a t h e r e d m a t e r i a l . M a t e r i a l f rom 

wea the red m e t a m o r p h i c complexes was washed 

in to the basin, too . 

T h e character a n d dynamics of the water régime 

in wh ich thèse séd iments were deposi ted is poor -

ly u n d e r s t o o d . W e are of t he o p i n i o n t h a t the 

cen t r a l a n d w e s t e r n B o h e m i a n C a r b o n i f e r o u s 

b a s i n s m a y h a v e b e e n d r a i n e d i n t o S a x o n y , 

Fédéral R e p u b l i c of G e r m a n y . However , h y p o -

thetical drainage in par t of the central Bohemian 

bas ins t h r o u g h S u d e t i c bas ins i n t o N S u d e t i c 

Basin in Poland c a n n o t be excluded. T h e t o p o -

graphy of the Bohemian Massif remained almost 

u n c h a n g e d as c o m p a r e d w i t h the dépos i t ion of 

t h e p rev ious u n i t . S o m e level l ing of t he relief 

p r o b a b l y existed a l t h o u g h local occur rences of 

coarse dé t r i tus are indicat ive of upl if ted blocks 

yielding largely mechanical ly weathered material . 
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T h e d é p o s i t i o n of W e s t p h a l i a n D - C a n t a b r i a n 

séquence t ook place u n d e r similar c l imat ic a n d 

o rogen ic c o n d i t i o n s as those preva i l ing d u r i n g 

the under ly ing uni t , i.e. u n d e r w a r m a n d h u m i d 

cl imate which was favourable for the g rowth of 

r i c h v é g é t a t i o n . T h e N y f a n y M e m b e r f lo ra 

conta ins two successive assemblages (Setlfk 1977; 

W a g n e r 1 9 7 7 ) . T h e o l d e r o n e is o f t h e l a t e 

Wes tpha l i an D whi le t he y o u n g e r one , con ta i ­

n i n g Sphenophyllum oblongifolium ( G e r m a r & 

Kaulfus) a n d Pecopteris lepidorhachis Brongnia r t 

refers to the Can tab r i an . A little younger seems 

to be the flora of the Svatonovice M e m b e r in the 

I n t r a - S u d e t i c B a s i n ( W a g n e r 1 9 7 7 ) w h i c h 

c o n t a i n s a l s o Praecallipteridium jongmansi 

(Bertrand) a n d Odontopteris cantabrica Wagner . 

T H E S T E P H A N I A N I N T H E LATE 

P A L A E O Z O I C BASINS O F T H E C Z E C H 

R E P U B L I C 

It is generally accepted tha t the Late Palaeozoic 

cont inenta l basins of the Czech Republ ic conta in 

s e d i m e n t a r y r e c o r d s c o m p r i s i n g m o s t o f t h e 

S t ephan ian (Hav lena 1974 ; Setl ik 1977 ; Pesek 

1 9 9 4 ; e tc . ) . T h u s t h e W e s t p h a l i a n D to Ear ly 

C a n t a b r i a n âge is assumed for the N y f a n y a n d 

Svatonovice M e m b e r s in the central and western 

B o h e m i a a n d in t he S u d e t i c area respectively. 

Similarly, Barruelian (Stephanian A) is supposed 

for the Tynec Format ion (with Neuropteris ovata 

H o f f m a n ) , S t e p h a n i a n B for t he Slany F o r m a ­

t ion and S tephan ian C for the Line F o r m a t i o n 

a n d their latéral équivalents in the Sudet ic area 

(Fig. 7 ) . Li thologica l ly a n d floristically p roved 

hiatuses of the basinal range are recorded on ly 

from the Late Bolsovian to the Late Westphal ian 

D a n d be tween Late S tephanian B to the Early 

S t e p h a n i a n C ( w i t h i n t he Late S t e p h a n i a n o f 

D o u b i n g e r et al. 1995) . T h e range of the latter 

extends u p to the A u t u n i a n in the Int ra-Sudet ic 

Basin. O n the o ther hand , Wagne r (1977) p ro -

posed a n o t h e r long- las t ing h ia tus be tween the 

N y f a n y M e m b e r a n d the T y n e c F o r m a t i o n in 

the centra l a n d wes tern B o h e m i a a n d adéqua te 

un i t s in t he S u d e t i c r ég ion . T h i s h i a tu s c o m ­

prises m o s t of t h e C a n t a b r i a n , Bar rue l i an a n d 

S tephanian B. T h e Late S tephanian B is therefo-

re p roposed for the Tynec a n d Slany Format ions 

a n d their équivalent in the Sudet ic area by this 

author . C o n t i n u o u s floristic succession seems to 

be présent from the the Late Westphal ian D to 

Early Can tab r i an a n d from the Late S tephan ian 

B to S tephanian C . T h i s hia tus is deduced ma in -

ly by the présence of Lilpopia raciborskii (Lilpop) 

a n d Nemejcopteris feminaeformis ( S c h l o t h e i m ) 

from the Tynec Forma t ion a n d their absence in 

the t o p of the N y f a n y M e m b e r . O n l y the par t 

o c c u r r i n g a b o v e t h e h i a t u s b e t w e e n t h e 

S tephanian B a n d C has been selected to présent 

S t e p h a n i a n p a l a e o g e o g r a p h y in th i s c o n t r i b u ­

t ion. 

S T E P H A N I A N C - A U T U N I A N 

Stephanian C and A u t u n i a n séd iments in l imnic 

basins of t he B o h e m i a n Massi f were depos i t ed 

af ter a h i a t u s r e l a t e d t o a n i n t r a - S t e p h a n i a n 

phase of the Variscan o rogeny wh ich is respon-

sible for r e m a r k a b l e changes in t he geology of 

sed imentary basins a n d source areas. T h e distri­

bu t ion and a b u n d a n c e of deposits of the s tudied 

interval suggest thèse two stages shou ld be descri-

bed separately. 

S t e p h a n i a n C a n d A u t u n i a n s é d i m e n t s in t h e 

cent ra l a n d wes te rn B o h e m i a as well as in t he 

Sude t ic région consist mos t ly of unfossiliferous 

red beds in which flora is recorded main ly from 

several grey hor izons accompan ied by th in coals 

o r b i t u m i n o u s shales w i t h v e r t e b r a t e s . In t h e 

Blanice a n d Boskovice G r a b e n s t he u p p e r m o s t 

S t e p h a n i a n C c o n t a i n s m i n e a b l e coa l s e a m s 

accompan ied by rich flora. Whereas the présence 

of Sphenophyllum angustifolium G e r m a r is typical 

for the S tephanian C , rich Callipteris flora inclu­

d ing Autunia conferta (Sternberg) d o m i n â t e s in 

the A u t u n i a n deposits . 

R e c e n t l y , t h e S t e p h a n i a n w a s r ev i sed in t h e 

Sa in t -Et ienne Basin by D o u b i n g e r et al. (1995) . 

T h e y p ropose to subdiv ide the S tephan ian in to 

an Early S tephan ian (the Barruel ian, équivalent 

t o t h e f o r m e r S t e p h a n i a n A ) , a n d a L a t e 

S tephanian (the Forezian, équivalent to the for­

mer Stephanian B a n d C ) . 

Basic features of the S tephan ian C (Havlena & 

Pesek 1980) , can be summar i zed as follows: an 
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FIG. 7. — Lithostratigraphic division and corrélation of the most important Late Palaeozoic limnic basins in the Czech Republic. 1, erosional unit boundary; 2 , unit boundary; 3 , hia­
tus; 4, a boundary between the Carboniferous/Permian formations and the underlying unit regardless of its âge and pétrographie composit ion; 5 , increase in the area of sédimenta­
tion over the basement in différent basins. 
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LATE CARBONIFEROUS AND EARLY PERMIAN OF THE KRUSNE HORY MOUNTAINS 
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FIG. 9. — Lithological scheme of the Late Palaeozoic sédiments of Brandov relie in the Krusné hory Mountains région, Czech 
Republic, 13°24 'E-50°37 'N . 

e x t e n s i v e s u b s i d e n c e o c c u r r e d d u r i n g w h i c h 

extremely th ick séd iments were accumula t ed in 

the central Bohemian basins as a par t of a consis­

tent central Bohemian-Sude t i c area. In contrast , 

m u c h less séd iments accumula ted in the Sudet ic 

par t of this area, or séd imenta t ion m a y have been 

in te r rup ted (i.e. In t ra -Sudet ic Basin). D u r i n g the 

i n t r a - S t e p h a n i a n h i a t u s , a s u b s t a n t i a l p a r t of 

S t e p h a n i a n B s é d i m e n t s was e r o d e d f rom the 

In t ra-Sudet ic Basin b u t a ra ther smaller par t of 

thèse d e p o s i t s was r e m o v e d in t h e M n i c h o v o 

H r a d i s v t e " a n d K r k o n o s v e - p i e d m o n t B a s i n s 

(Fig. 10). T h e subsidence a n d séd imenta t ion in 

b o t h Grabens (Boskovice a n d Blanice) as well as 

in t he Ceskâ K a m e n i c e Basin s ta r ted p r o b a b l y 

d u r i n g the Early S tephan ian C . T h e dépos i t ion 

o f S t e p h a n i a n C s é d i m e n t s was also r e n e w e d 

near Brandov in K r u s n é h o r y M o u n t a i n s (Fig. 9) 

after a long hiatus . 

S t e p h a n i a n C s é d i m e n t s w e r e d e p o s i t e d in a 

basin ex tend ing from western Bohemia as far as 

to the K r k o n o s e - p i e d m o n t Basin. T h e séd imen­

ta t ion took place only in the M n i c h o v o H r a d i s t é 

a n d K r k o n o s e - p i e d m o n t B a s i n s d u e t o t h e 
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T U R N O V Ô 

FIG. 1 0 . — Corrélation of lithostratigraphical units in parts of the Kladno-Rakovnik Basin, Mnichovo Hradistê Basin and Krkonose-piedmont Basin. Modified after Havlena & Pesek 
( 1 9 8 0 ) . 1-3, variegated aleuropelites of the Line Formation (central Bohemian basins), and/or Semily Formation (Sudetic région): 1 , Strânka Horizon; 2, thickness of the Klobuky 
Horizon and/or upper Plouznice Horizon; 3, thickness of the Zdëtin and/or lower Plouznice Horizon. 4, Msec Member and its black claystones équivalent of the Syrenov Formation. 
5, 6, volcanites: 5, intrusive rocks; 6, extrusive rocks. 7, sédiments with conglomérats interbeds of the Barrandien type (Zikmundovâ-Holub 1 9 6 5 ) . 8-12, formation boundary: 8, 
base of the Libstat Formation; 9, base of the Line Formation and its équivalent; 10, base of the Slany Formation and its équivalent; 11 , base of the Tynec Formation and its équiva­
lent; 12, base of the Kladno Formation. 13, Late Palaeozoic basement. 14, borehole collar. 15, borehole data of the Late Palaeozoic strata. 
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FIG. 11 . — Borehole Pé1 (Prosecne) from the central part of the Krkonose-piedmont Basin, Czech Republic, 15°41'E - 50°34'N. 
1, Martinek (this volume); 2, Doubinger et al. 1995. 

arching of the eastern segment of the latter basin 
and of the ent i re In t ra-Sudet ic Basin in par t icu-
lar. T h e K r k o n o s e - p i e d m o n t Basin was p robab ly 
in te rconnec ted wi th the Ceskâ Kamenice Basin. 
T h e central Bohemian basins were possibly also 
c o n n e c t e d w i t h t he Late Palaeozoic relies near 
Brandov a n d Cesky Brod. 
A n e p h e m e r a l lake exis ted in west a n d cent ra l 
Bohemian a n d some Sudet ic basins. T h e extent 
of this lake was comparab le to the lake existing 
earlier. However , the area of the basin alternately 
increased or decreased d e p e n d i n g on the vo lume 
of coarse mater ia l suppl ied . M i n o r s t reams also 
t r a n s p o r t e d m u d a n d r u b b l e f rom w e a t h e r e d 
r o c k s f r o m t h e N . K o l l e r t et al. ( 1 9 7 5 ) a n d 

H o l u b et al. (1981) believe tha t substantial volu­
m e of sédiments is also of aeolian origin. Shallow 
water-f i l led dépress ions were locally overgrown 
b y v é g é t a t i o n . A f t e r t h e d é p o s i t i o n o f t h e 
K lobuky hor izon , a shor t break in séd imenta t ion 
p e r h a p s o c c u r r e d i n t h e e a s t e r n p a r t o f t h e 
M s e n o - R o u d n i c e Basin. Ear ly Palaeozoic rocks 
in source areas were exposed d u r i n g this break. 
D e p o s i t s of th i s âge are also k n o w n f rom the 
Carbon i fe rous b a s e m e n t in t he SE pa r t of this 
ba s in . T h e S i lu r i an a n d D e v o n i a n l i m e s t o n e s 
were e roded a n d their fragments were t ranspor­
ted in to the basin from the sou th ( Z i k m u n d o v â 
& H o l u b 1965) . 

T h e dépos i t ion of séd iments t o o k place d u r i n g 
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FIG. 12. — Borehole Brou 1 (Broumov) from the central part of the Intra Sudetic Basin, Czech Republic, 16°21'E - 50°35'N, lithology 
and biostratigraphy. 1 , Oplustil & Pesek (this volume); 2, Doubinger et al. 1995. 

in tense acid a n d basic volcanic activity. T h e vol­
canic centers existed outs ide the central a n d wes­
t e r n B o h e m i a n b a s i n s a n d a l s o i n s i d e t h e 

Kladno-Rakovn ik basin in the 2a tec area. De t r i t ­
al ma te r i a l was p r o b a b l y der ived f rom sources 
w h i c h a l r eady s u p p l i e d t h e u n d e r l y i n g u n i t s . 
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FIG. 13. — Boskovice Graben, Czech Republic, 16°25'E - 49°10'N, lithological and biostratigraphical scheme. 

However , t h e La te P ro t e rozo ic m e t a m o r p h i t e s 

and Early Palaeozoic rocks of the Barrandian area 

seem to have played a m o r e i m p o r t a n t rôle as a 

source. In add i t ion , the occurrence of cong lomé­

râtes c o n t a i n i n g pebbles of Si lurian a n d D e v o ­

n ian carbonates indicates tha t some n e w source 

a reas o f d e t r i t a l m a t e r i a l m u s t h a v e e x i s t e d . 

Crystal l ine complexes of the Teplâ, K r u s n é hory 

M o u n t a i n s a n d Lug icum in par t icular p robab ly 

also played an i m p o r t a n t rôle as source areas. 

T h e Semi ly F o r m a t i o n (Fig. 11) toge the r w i t h 

yet u n n a m e d un i t s o f t he s ame âge c o n s t i t u t e 

S t e p h a n i a n C s é d i m e n t s i n t h e r e m a i n i n g 

Sudet ic basins. T h e sed imen ta ry d o m a i n of the 

m o s t i m p o r t a n t Sude t i c bas ins , t h e M n i c h o v o 

H r a d i s t ê a n d t h e K r k o n o s e - p i e d m o n t Bas ins , 

was su r rounded by source areas to the sou th , east 

a n d n o r t h . T h e a l luv ia l p l a i n o f t h e S u d e t i c 

basins was connec ted wi th the central Bohemian 

alluvial plain to the West. Bo th plains share the 

fluviolacustrine and lacustrine deposits. Lacustrine 

séd iments in thèse basins pass in fluviolacustrine 

to fluvial deposits toward the margins of the allu­

vial plain. Small peat bogs in the Krkonose-p ied­

m o n t Basin were fo rmed d u r i n g the p e r i o d of 

r e d u c e d s é d i m e n t supply . T h e d é p o s i t i o n was 

locally accompan ied by c o n t e m p o r a n e o u s inter­

médiare to basic volcanism. It is possible tha t the 

Sude t i c , cen t ra l a n d wes te rn B o h e m i a n bas ins 

were dra ined by several s treams th rough the area 

of présent Krusné h o r y M o u n t a i n s in to Saxony. 

I n d i v i d u a l , smal l bas ins e l o n g a t e d N N E - S S W 
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a n d s u p p l i e d w i t h clast ics f rom t h e wes t a n d 

m a i n l y f r o m t h e E p r o b a b l y e x i s t e d i n t h e 

B l a n i c e G r a b e n n e a r C"eské B u d é j o v i c e a n d 

Tàbor . T h e area near Cesky Brod m a y have been 

c o n n e c t e d w i t h t he cen t r a l B o h e m i a n al luvial 

plain in the N (Havlena & Pesek 1980) . A mar-

ked zone of p i e d m o n t séd imen ta t ion wi th allu­

vial fans a n d talus was formed a long an arched 

source area E o f C e s k y Brod . M i n o r coal-for-

m i n g végé ta t ion locally g rew in smal l sha l low 

lakes. 

A n a r r o w bas in was f o r m e d in t h e Boskov ice 

Graben (Fig. 13) W of the large arched block of 

the Brno Massif. Morphological ly marked b o u n ­

dary of this block was r i m m e d by a zone of th ick 

talus deposi ts a n d alluvial fans. M i n o r fluviola-

custr ine a n d lacustrine séd iments were deposi ted 

c o n t e m p o r a n e o u s l y w i t h p i e d m o n t s é d i m e n t s 

west of this area. Organ ic déposi t ion was restric-

t ed o n l y to t h e R o s i c e - O s l a v a n y area . M i n o r 

c o n t e m p o r a n e o u s volcanic activity was recorded 

here. 

A u t u n i a n séd imenta t ion in the Bohemian Massif 

probably occurred over a large area in te rconnec-

t i n g ail l i m n i c bas ins o f t h e C z e c h R e p u b l i c . 

G r a d u a i c e s s a t i o n o f d é p o s i t i o n w a s d u e t o 

arching of the western a n d central parts of basins 

in western and central Bohemia . Consequent ly , 

h ighe r thicknesses of séd iments were depos i t ed 

in the M s e n o - R o u d n i c e Basin only. T h i s basin 

a n d the Sudet ic basins cons t i tu ted a newly for­

m e d basin which also inc luded the newly formed 

O r l i c e Bas in a n d t h e B o s k o v i c e a n d B l a n i c e 

G r a b e n s . In con t ras t to t he S t e p h a n i a n C , t he 

extensive subs idence d u r i n g the A u t u n i a n t i m e 

shifted in to the Sude t i c basins a n d also in t he 

Boskovice a n d Blanice Grabens where séd imen­

ta t ion reached its peak. 

A u t u n i a n s é d i m e n t a t i o n in t h e I n t r a - S u d e t i c 

Basin (Fig. 12) includes deposits of alluvial fans 

a n d séd imen t s b r o u g h t p r o b a b l y by e p h e m e r a l 

s t r e a m s ( V e r n é f o v i c e M e m b e r ) . T h e u p w a r d 

decrease in grain size indicates an extensive d e n u -

da t ion of source areas which resulted in the pre-

valence of alluvial plain and lacustrine séd iments 

over fluvial channe l deposi ts . S é d i m e n t a t i o n of 

t h e B e c k o v M e m b e r ( C h v a l e c F o r m a t i o n ) in 

par t icu la r was a c c o m p a n i e d by s t rong volcanic 

a c t i v i t y w e s t o f t h e I n t r a - S u d e t i c B a s i n . 

However , in the In t ra -Sude t ic Basin itself, on ly 

pyroclas t ics occur . S imi lar d e v e l o p m e n t of t he 

s e d i m e n t a r y f i l l i n g is a l so k n o w n f r o m t h e 

K r k o n o s e - p i e d m o n t Basin (Fig. 11) bu t its latest 

A u t u n i a n un i t (Chotévice Format ion) includes a 

l a rge p r o p o r t i o n o f e v a p o r i t e s ( P r o u z a et al. 

1977) . 

T h e deve lopmen t of the Blanice a n d Boskovice 

Grabens reached its peak d u r i n g the A u t u n i a n . 

Both basins are characterized by extensive subsi­

dence along the eastern b o u n d a r y of p e r m a n e n t -

ly uplift ing blocks. Marg ins of those blocks were 

source areas for s é d i m e n t s of alluvial fans a n d 

talus deposits . Fluviolacustr ine sédiments occur-

ring in central a n d eastern parts of bo th grabens 

o r ig ina ted in source areas loca ted east of thèse 

basins (Fig. 13). Thèse areas were gently arching 

a n d f o r m e d m o r p h o l o g i c a l y l o w r e l i e s . 

Fluviolacustr ine séd iments w h i c h are in he te ro-

p i c r e l a t ion to m a r g i n a l s é d i m e n t a t i o n in t h e 

east, passed gradually toward the n o r t h in to simi­

lar s é d i m e n t s in t h e M s e n o - R o u d n i c e Bas in 

a n d / o r in t h e S u d e t i c s e d i m e n t a r y d o m a i n . 

S é d i m e n t a t i o n in t h e B o s k o v i c e G r a b e n w a s 

a c c o m p a n i e d b y a w e a k v o l c a n i c a c t i v i t y . 

A u t u n i a n a n d S a x o n i a n s é d i m e n t s p r e s e r v e d 

a long the Luzice fault in no r the rn Bohemia p ro ­

v i d e a n é v i d e n c e for t h e c o n n e c t i o n o f t h e 

B o h e m i a n basins wi th similar basins in Saxony. 

Thèse basins may have been also dra ined in to the 

N o r t h Sudet ic Basin in Poland. 

T h e déposi t ion of d o m i n a n t l y fine detri tal ma te ­

r ia l i n d i c a t e s c o n t i n u i n g d e n u d a t i o n o f t h e 

Bohemian Massif. Several formerly bur ied uni ts 

were uplifted and exposed to érosion as eviden-

ced for example by pebbles of Early Palaeozoic 

carbonates in the M s e n o - R o u d n i c e Basin. 

T h e déposi t ion of séd iments of b o t h stages stu-

died took place in a w a r m to h o t cl imate wh ich 

gradually became arid. 

C O R R E L A T I O N O F T H E C Z E C H L A T E 

P A L A E O Z O I C C O N T I N E N T A L B A S I N S 

W I T H S I M I L A R B A S I N S I N E U R O P E 

Various types of con t inen ta l basins occur in the 

Bohemian Massif. Desp i te their comparab le geo-

tectonic posi t ion wi th similar con t inen ta l basins 
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of Variscan Europe , they usually differ in strati­

graphie range of their sed imentary records a n d in 

size a n d archi tecture. Such différences occur even 

w i th in the B o h e m i a n Massif. O n the oppos i t e , 

there is a s t rong resemblance of the Blanice a n d 

Boskov ice G r a b e n s w i t h s imi la r bas ins in t h e 

French Massif central . In b o t h areas, na r row half-

grabens w i t h a h igh subs idence rate deve loped 

d u r i n g the S tephanian a n d Permian . The i r gene-

sis is related to w r e n c h faul t ing connec t ed wi th 

Variscan orogeny (Ziegler 1986) . 

St ra t igraphie range of the basins in central a n d 

western Bohemia a n d Sudet ic area has p robab ly 

n o exact équivalent in any o the r basin of Europe . 

Some hiatuses traceable in différent basins of the 

Variscan chain a n d its foredeep m a y have been of 

corrélative value. T h e i m p o r t a n t h ia tus proved in 

t he basins of t he cent ra l a n d wes te rn B o h e m i a 

and poor ly developed in the Sudet ic area is rela­

ted to the Leonian phase defined in N W Spain. 

T h i s hia tus has been also recognized in the Late 

Silesian Basin in Poland as well as in the K r u s n é 

ho ry M o u n t a i n s Basin (in G e r m a n l i terature the 

E rzgeb i rge Becken) a n d N E p a r t o f t h e Saale 

Basin in Hal le-Del i tzsch distr ict (Schneider et al. 

1994) in Germany . In the W European foredeep 

this h ia tus cor responds wi th t he t e r m i n a t i o n of 

paralic dépos i t ion and onset of n o n - m a r i n e sédi­

men ta t i on . 

C O N C L U S I O N 

T h e i n t e rna i pa r t s of t h e E u r o p e a n Variscides 

inc lud ing the B o h e m i a n Massif conta in a n u m ­

be r o f t h e La te Pa l aeozo ic c o n t i n e n t a l bas ins 

whose ini t ia t ion a n d deve lopmen t are related to 

final phases of Variscan orogeny. T h e d o m i n a n t 

rôle of s t r ike-s l ip f au l t ing was e m p h a s i z e d by 

m a n y au thors (Ar thaud & M a t t e 1977 ; Ziegler 

1986) . In the Bohemian Massif the rôle of wrench 

faul ts was r e c e n t l y d e m o n s t r a t e d by Pasek & 

U r b a n (1990) o n an example of the Pilsen Basin. 

C o n t i n e n t a l basins of the B o h e m i a n Massif were 

f o r m e d i n t w o p e r i o d s : i n t h e N a m u r i a n -

Wesrpha l i an pe r iod a n d in t he late S t ephan ian 

per iod. D u r i n g the N a m u r i a n b u t main ly in the 

Wes tpha l i an , t he basins of centra l a n d wes te rn 

B o h e m i a a n d Sude t ic area were fo rmed. In the 

late S tephan ian on ly a few ki lomètres wide b u t 

tens of ki lomètres long half-grabens (Blanice a n d 

Boskovice Grabens) of N N E direct ion were ori-

ginated. 

In t he m i d d l e Wes tpha l i an t he dépos i t ion t ook 

place in t w o sepa ra t ed areas - in wes t e rn a n d 

centra l B o h e m i a a n d in the Sude t ic area. Basai 

séd iments of b o t h depocent res infilled erosively 

or tectonical ly established river valleys. S W - N E 

t r e n d i n g m o r p h o l o g i c a l d é p r e s s i o n s c o n t r a s t 

w i t h near ly N - S n a r r o w graben- l ike t ec ton ica l 

valleys, desc r ibed f rom the Plzen a n d K l a d n o -

R a k o v n i k Basins (Pasek & U r b a n 1 9 9 0 ; Pesek 

1994) , the di rect ion of wh ich is comparab le wi th 

that of the Blanice a n d Boskovice Grabens . 

D u r i n g the W e s t p h a l i a n D a n d C a n t a b r i a n an 

extensive increase in sed imentary area resulted in 

c o n n e c t i o n o f c e n t r a l a n d w e s t e r n B o h e m i a n 

d e p o c e n t r e w i t h t h e o n e in t h e S u d e t i c a rea 

a r o u n d the W e s t p h a l i a n - S t e p h a n i a n b o u n d a r y . 

A n o t h e r substant ial w i d e n i n g t ook place after a 

hiatus in the S tephanian C w h e n the sedimenta­

ry area reached its m a x i m u m d u e to newly esta­

b l i s h e d g r a b e n s w h i c h w e r e c o n n e c t e d w i t h 

basins of the Sudet ic area. 

S e d i m e n t a r y record in m o s t of t he Czech Late 

Palaeozoic c o n t i n e n t a l basins is i n t e r r u p t e d by 

s e v e r a l h i a t u s e s . I n t h e W e s t p h a l i a n a n d 

S t e p h a n i a n t w o i m p o r t a n t i n t e r r u p t i o n s have 

been proved on the basis of floristical a n d l i tho-

logical changes. T h e first one , ranging from the 

Late Bolsovian to the Early Wes tpha l ian D is also 

dé tec tab le in s o m e o the r basins in Po land a n d 

the eastern par t of Germany . T h e second hia tus 

is da ted to the Early S tephanian C . D u r i n g b o t h 

h ia tuses s igni f icant r e w o r k i n g o f t e c t o n i c a n d 

s t r u c t u r a l p l a n s o f bas ins a n d t h e i r b a s e m e n t 

resulted in changes of sourcelands a n d an exten­

sive w i d e n i n g in sed imen ta ry area accompan ied 

by shift ing of the axis of m a x i m u m subsidence 

after a h ia tus . Another , however, on ly floristically 

e v i d e n c e d g a p is s u p p o s e d by W a g n e r ( 1 9 7 7 ) 

f rom Late C a n t a b r i a n t o Ea r ly S t e p h a n i a n B. 

T e c t o n i c act ivi ty was c o n n e c t e d w i t h in tens ive 

v o l c a n i s m c o n c e n t r a t e d m o s t l y i n t o m i d d l e 

Wes tpha l ian and to the S tephanian C-Au tun ian . 

For the Westphal ian , h u m i d a n d probably w a r m 

c l ima te is a s s u m e d . Since t he Late S t e p h a n i a n 

(Forezian) a seasonal cl imate wi th respect to rain-
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fall fluctuation has been evidenced. P r imary red 

beds p r e d o m i n a t e in t h e Late S t e p h a n i a n a n d 

Permian séd iments as a conséquence of graduai 

increase in aridity to the end of the Palaeozoic. 
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