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ABSTRACT 
The compilation of detailed stratigraphie, sedimentologic and paléontologie 
data tesulted in sttatigtaphic corrélations of matine and continental areas 
outeropping today in the Tethyan and Peti-Tethyan domains: (1) the base of 
the Moscovian would correspond to the base of the Westphalian C in the 
Peri-Tethyan domain and to the base of the Westphalian B in the Tethyan 
domain; (2) the Kasimovian, the Gzhelian and the Otenbutgian would cor­
respond in the northern Peri-Tethyan domain and Tethyan domain (Catnic 
Alps) tespectively to the eatly Stephanian, the late Stephanian and the 
Autunian p.p., in the southern Peri-Tethyan domain to an undifferentiated 
time interval. The boundary between the Stephanian and the Autunian was 
recognized in the Done t s Basin wi th some doub t s ; (3) the Asselian, 
Sakmatian, Artinskian and Kungurian would correspond in ail the domains 
to the Autunian p.p. and the Saxonian that temain difficult to separate. 
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RÉSUMÉ 
Corrélations stratigraphiques dans les bassins téthysiens et péri-tétbysiens au 
Carbonifère supérieur et au Permien inférieur. Des cotrélations sont ptoposées 
entre les domaines marins et continentaux du Paléozoïque supétieut affleu­
rant aujoutd'hui dans le domaine téthysien et sur les plate-formes qui le bor­
dent au notd et au sud: (1) la base du Moscovien cottespondrait dans le 
domaine péri-téthysien à la base du Westphalien C et dans le domaine téthy­
sien à la base du Wes tpha l i en B ; (2) le Kasimovien, le Gzhél ien et 
l 'Otenbufgien correspondraient dans le domaine notd péri-téthysien et dans 
le domaine téthysien (Alpes carniques) respectivement au Stéphanien infé­
rieur, supérieur et Autunien p.p., dans le domaine sud péri-téthysien à un 
intervalle de temps indifférencié, la correspondance n'étant pas établie préci-
sément. La limite entre le Stéphanien et l'Autunien a été reconnue dans le 
bassin du Donetz avec incettitudes ; (3) PAssélien, le Sakmarien, l'Artinskien, 
le Kungutien correspondraient dans tous les domaines à l'Autunien p.p. et au 
Saxonien, qui testent difficile à différencier. 

I N T R O D U C T I O N 

In the frame of the I G C P 3 4 3 , a synthesis of the 

p u b l i s h e d a n d o r ig ina l d a t a f rom eas t e rn a n d 

wes te rn E u r o p e , n o r t h e r n Africa a n d Arab ia is 

presented . T h r e e l i tho- a n d chronos t ra t ig raph ic 

cross-sections ( locat ion Fig. 1) s h o w the results 

in th ree d o m a i n s o u t c r o p p i n g nowadays in t he 

n o r t h e r n P e r i - T e t h y a n d o m a i n (Fig . 2 , I n s e t 

Fig. 1) , in t h e T e t h y a n d o m a i n (Fig. 3 , In se t 

Fig. 2) and in the sou the rn Peri-Tethyan d o m a i n 

(Fig. 4 , Inse t Fig. 3 ) . B i o s t r a t i g r a p h i c corré la­

t ions are p roposed in the n o r t h e r n Peri-Tethyan 

d o m a i n (Fig . 5) b e t w e e n t h e m a r i n e e a s t e r n 

bas ins (Russ ia , U k r a i n e ) a n d t h e c o n t i n e n t a l 

western basins (France, G e r m a n y ) , a n d are exten-

ded to the o the r d o m a i n s (Figs 6, 7) . Moreover, 

t he l a t i t ud ina l co r ré l a t ions b e t w e e n t h e c o n t i ­

nenta l basins a n d the corrélat ions based o n the 

séquence s t ra t igraphy allow to test the cl imatic, 

eusta t ic a n d t ec ton ic factors. T h e r a d i o c h r o n o -

logic da ta char t of Hess & Lippol t (1986) a n d of 

M e n n i n g (1995) are chosen for the Late C a r b o ­

niferous a n d for the Permian respectively. 

B I O S T R A T I G R A P H I C C O R R E L A T I O N S 

B E T W E E N T H E M A R I N E A N D 

C O N T I N E N T A L D O M A I N S 

C o r r é l a t i o n s are p r o p o s e d for t h e Bashk i r i an -

M o s c o v i a n a n d N a m u r i a n - W e s t p h a l i a n t i m e 

intervais in t h e n o r t h e r n Per i -Te thyan d o m a i n 

(Fig. 8) . S ini tsyn et al. ( 1 9 7 8 ) , Yablokov et al. 

(1978) , Aisenverg et al. (1978) , M a k h l i n a et al. 

(1979) , Solovieva (1985) , Solovieva et al. (1985a, 

b) , Kaga rmanov & Donakova (1990) , Izart et al. 

( 1 9 9 6 ) , I z a t t et al. ( 1 9 9 8 ) , M a k h l i n a et al. 

(1997) , Vachard & Mas lo ( 1 9 9 6 ) , E ino i r et al. 

( 1 9 9 6 ) , B r i a n d et al. ( 1 9 9 8 ) , Z h a m o i d a ( in 

press), Ensepbaev et al. (this vo lume) described 

the Carboni fe rous of the Ural , Moscow, D o n e t s 

a n d P r e c a s p i a n ( K a z a k h s t a n ) B a s i n s . T h e 

B a s h k i r i a n a n d M o s c o v i a n s h o w t h i n a n d 

m é d i u m bedded l imestones in the M o s c o w a n d 

Ural Basins. D u r i n g this t ime, the D o n e t s was a 

para l ic bas in w i t h t h i c k a l t e rna t i ons of fluvial 

sands tone , paleosol, coal, m a r i n e l imes tone a n d 

c l a y s t o n e , d e l t a i c s i l t s t o n e a n d s a n d s t o n e . In 

eas tern E u r o p e , fusul in id , c o n o d o n t a n d coral 
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FIG. 1 . — Location of cross-sections on the paleogeographic map of the North Hémisphère during the Lower Permian modified after 
Scotese & Langford ( 1 9 9 5 ) . Land in white, shallow sea in stipple, océan in waves, active plate boundaries in bold Unes. A B , cross-
section of the northern Peri-Tethyan Basins; C D , cross-section of the Tethyan Basins; E F , cross-section of the southern Peri-
Tethyan Basins. 

b i o z o n e s w e r e d e f i n e d fo r t h e B a s h k i r i a n , 

M o s c o v i a n , Kas imov ian , G z h e l i a n a n d m a r i n e 

Ear ly Pe rmian (Fig. 5) . See also for t he fusuli-

nids , Davydov (1996) a n d the table in Krainer & 

D a v y d o v ( t h i s v o l u m e ) a n d fo r t h e c o r a l s 

Kossovaya (1996) and Kossovaya (this vo lume) . 

I n t h e p a r a l i c b a s i n s o f w e s t e r n E u r o p e , t h e 

N a m u r i a n a n d t h e W e s t p h a l i a n p r é s e n t t h i c k 

a l te rnat ions of fluvial sands tone , paleosol , coal, 

mar ine , lagoonal a n d lacustr ine claystone, deltaic 

siltstone a n d sands tone . T h e flora allows to defi-

ne a b i o s t r a t i g r a p h y a n d a c h r o n o s t r a t i g r a p h y 

f ramework (Fig. 5) . T h e d is t r ibu t ion of flora for 

the N o r t h France coal basin (Laveine 1987) a n d 

mic ro f lo ra for w e s t e r n E u r o p e ( C l a y t o n et al. 

1 9 7 7 ) a r e p r e s e n t e d for t h e N a m u r i a n a n d 

Westphal ian . T h e basins of Lorra ine ( D o n s i m o n i 

1 9 8 1 ) , t h e N e t h e r l a n d s ( G e l u k ) , t h e R u h t 

(Fiebig 1969; Josten 1991) , Poland (Zdanowski 

& Zakowa 1995) , the Czech (Oplust i l & Pesek 

this volume) a n d Slovak (Vozarova this volume) 

R e p u b l i c s , t h e C a u c a s u s ( C h e r n y a v s k y et al. 
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FIG. 2. — The formations of the northern Peri-Tethyan Basins. 

1978) a n d N o r t h Turkey (Zongu ldak ; Kerey et n o r t h e r n Peri-Tethyan Basin, where the correla-
al. 1985 ; G ô r u r et al. 1997) are also considered t i o n b e t w e e n t h e m a r i n e a n d c o n t i n e n t a l 
in t h i s s t u d y . T h e D o n e t s B a s i n is t h e o n l y d o m a i n s has been a t t e m p t e d . In this basin, the 
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FIG. 3. — The formations of the Tethyan Basins. 
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FIG. 4. — The formations of the southern Peri-Tethyan Basins. 
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f l o r a a r e c l o s e d t o w e s t e r n E u r o p e o n e s 

(F issunenko & Laveine 1984) , b u t some diffé­

rences could be somet imes no ted . T h e microflora 

présents a local b iozona t ion (Coque l et al. 1984) . 

At the b o u n d a r y be tween the Wes tpha l ian B and 

C, a d i sha rmony is observed in the appearance of 

species m o r e precoc ious or later in t he D o n e t s 

Basin t h a n in western Eu rope . T h e base of the 

Moscovian wou ld be inside the Westphal ian B or 

at the base of the Westphal ian C (Fig. 8). 

Cor ré l a t ions are p r o p o s e d for t he Kas imovian-

G z h e l i a n - O r e n b u r g i a n a n d t h e S t e p h a n i a n -

A u t u n i a n in the no r the rn Peri-Tethyan d o m a i n . 

T h e K a s i m o v i a n , t h e G z h e l i a n a n d t h e 

O r e n b u r g i a n s h o w t h i n l i m e s t o n e s i n t h e 

M o s c o w Basin a n d t h i c k pa ra l i c faciès in t h e 

D o n e t s Bas in . T h e K a s i m o v i a n , t h e G z h e l i a n 

a n d the O r e n b u r g i a n (Fig. 5) présent fusulinid, 

c o n o d o n t a n d cora l b i o z o n e s in t h e M o s c o w , 

Ural a n d D o n e t s Basins. Davydov (1990 , 1992) 

m o v e d t h e Ultradaixina bosbytauensis b i o z o n e 

f r o m t h e A s s e l i a n to t h e la te G z h e l i a n . T h e 

boundar ies of this b iozone présent an uncer ta in-

ty, because Davydov defined this b iozone in the 

carbonated mar ine faciès of the p r e -Done t s Basin 

in Russia, whereas the D o n e t s Basin in Ukra ine 

shows lagoonal faciès w i t h o u t fusulinids. T h e n , 

D a v y d o v ( 1 9 9 6 ) p u t t h e Daixina sokensis a n d 

Ultradaixina bosbytauensis b i o z o n e s i n t h e 

O r e n b u r g i a n , b e t w e e n t h e G z h e l i a n a n d t h e 

Asse l i an . T h e b o u n d a r y b e t w e e n t h e C a r b o ­

niferous a n d the Pe tmian is located at the t o p of 

the O r e n b u r g i a n . T h e S tephanian , defined in the 

l imnic basin of Sa in t -Et ienne , was subdivided by 

D o u b i n g e r et al. (1995) in to a early S tephanian 

(Barruelian) co t r e spond ing to the S tephan ian A 

and an late S tephanian (Forezian) cor responding 

to the S tephanian B a n d C wi th a précise biozo­

na t ion of flora (Fig. 5). T h e S tephanian présents 

breccia along the sides of the basin and lacustrine 

claystone a n d coal in the center (Becq-Gi raudon 

et al. 1 9 9 5 , M e r c i e r t h i s p a p e r ) . T h e e a r l y 

Stephanian exhibits hygrophyt ic Lycophytes and 

Filicophytes {Pecopteris sp., Astherotheca lamuria-

na, Fig. 5) a n d présents Wes tpha l i an affinities. 

T h e l a t e S t e p h a n i a n s h o w s h y g r o p h y t i c 

P te r idospe rma-phy tes a n d Lycophytes {Odonto-

pteris sp., Pecopteris sp., Sphenopteris sp., Aletho-

pteris zeilleri, Spbenophyllum angustifolium) a n d 

some occurrences of xerophyt ic plants {Autunia 

conferta, Lodevia nicklesiï). T h e b i o z o n a t i o n of 

C l a y t o n et al. ( 1 9 7 7 ) appl ies in S a i n t - E t i e n n e 

wi th some occurrences of xerophyt ic spores wi th 

Potonieisporites novicus a n d Vittatina s p . 

Al ternat ion of hygrophyt ic a n d xerophyt ic floras 

a n d microf loras are obse rved t h r o u g h the late 

S t e p h a n i a n in n u m e r o u s basins (Brou t in et al. 

1986, 1990) . T h e basins of Lorra ine ( D o n s i m o n i 

1981) , the Saale (Schneider t & G e b h a r d t 1993) , 

P o l a n d ( Z d a n o w s k i , t h i s p a p e r ) , t h e C z e c h 

(Oplus t i l this paper) a n d Slovak (Vozarova this 

paper) Republics , the Caucasus (Chernyavsky et 

al. 1978) a n d N o r t h Turkey (Kerey et al. 1985) 

are also considered. In the D o n e t s Basin (Fig. 8), 

t h e b i o z o n a t i o n o f flora is local (Boyar ina , in 

p re s s ; I z a r t et al. 1 9 9 8 ) w i t h s o m e c o m m o n 

p l a n t s as Astherotheca lamuriana in t h e l a t e 

S t e p h a n i a n . T h e r e were a l t e m a t i o n s o f h y g r o ­

p h y t i c a n d x e t o p h y t i c f lo ra a n d m i c r o f l o r a 

{Lodevia nicklesii, Potonieisporites novicus) in the 

O r e n b u r g i a n (S t schego lev in A i s e n v e r g et al. 

1978; Stschegolev & Kozitskaya 1984; Izart et al. 

1998) . T h e Kasimovian (Fig. 8) w o u l d be équi ­

va l en t t o t h e ear ly S t e p h a n i a n . T h e G z h e l i a n 

(Fig . 8) w o u l d b e t h e é q u i v a l e n t o f t h e l a t e 

S t e p h a n i a n , t h e O r e n b u r g i a n o f t h e e a r l y 

A u t u n i a n p.p. if we refer to the appearance of the 

xerophyt ic plants , or of the late S tephanian if we 

refer to the acme of t he xerophyt ic p lants . T h e 

b e g i n n i n g o f t h e s é d i m e n t a t i o n i n t h e 

S tephanian a n d A u t u n i a n Basins tha t dépends on 

their tec tonic o p e n i n g will be he t e roch ronous in 

western Europe . 

Cor r é l a t i ons are p r o p o s e d be tween the m a r i n e 

a n d con t i nen t a l Early Pe rmian in the n o r t h e r n 

Peri-Tethyan d o m a i n . T h e mar ine Early Permian 

was defined in the Ural Basin (Chuvashov 1993) . 

T h e Asse l i an , t h e S a k m a r i a n , t h e A r t i n s k i a n 

S t a g e s h a v e a c a r b o n a t e fac iès w h e r e a s t h e 

Kungur i an is evapori t ic . Biozones of fusulinids, 

c o n o d o n t s a n d corals were defined (Fig. 8) . T h e 

n e w P e r m i a n c h r o n o s t r a t i g r a p h i c subd iv i s ions 

(Yugan 1996; Yugan et al. 1997) were utilized. In 

t h e M o s c o w Bas in , t h e Assel ian is c a t b o n a t e d 

a n d in t he D o n e t s Basin, t he Asselian a n d the 

Sakmar ian exhibi t red claystone a n d evaporites. 

T h e A u t u n i a n , de f ined in t h e l i m n i c bas in o f 

A u t u n (F ig . 5 ) , s h o w s f luvia l s a n d s t o n e a n d 
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l a cus t r ine c l ays tone w i t h x e r o p h y t i c flora a n d 

m i c r o f l o r a {Autunia conferta, Rhachiphyllum 

schenkii, Potonieisporites sp., Vittatina sp.) . T h e 

Saa r -Nahe Basin présen ts red fluvial s an d s t o n e 

a n d l a c u s t r i n e b l a c k sha le ( S t a p f 1 9 9 7 ) . T h e 

Saale Basin in G e r m a n y (Schneider & G e b h a r d t 

1 9 9 3 ; S c h n e i d e r et al. 1 9 9 4 , 1 9 9 5 ; S c h n e i d e r 

1996; Schneider & Rôssler in press) exhibits two 

informai l i thological uni ts n a m e d early and late 

"Ro t l i egend" . T h e early " R o t l i e g e n d " inc ludes 

grey cong lomérâ t e s a n d sands tones tha t w o u l d 

be d a t e d to t he A u t u n i a n by p l a n t s {Autunia 

conferta) a n d the late "Ro t l i egend" red cong lo -

meta tes a n d sands tones tha t w o u l d be da ted to 

the Saxonian by tracks of reptile. T h e b o u n d a r y 

of thèse uni ts présents an incer t i tude be tween the 

b a s i n s o f N o r t h G e r m a n y a n d t h e S a a l e 

( M e n n i n g 1 9 9 5 ) . T h e b a s i n s o f P o l a n d 

(Zdanowski this paper ) , the Czech (Oplust i l this 

p a p e r ) a n d S l o v a k ( V o z a r o v a t h i s p a p e r ) 

R e p u b l i c s are also c o n s i d e r e d . I n t h e D o n e t s 

Basin (Fig. 5) , t h e flora a n d microf lo ra of t he 

Assel ian a n d S a k m a r i a n Stages are x e r o p h y t i c 

( I n o s o v a et al. 1 9 7 6 ) w i t h Autunia conferta, 

Potonieisporites sp. and Vittatina sp. T h e cl imate 

changed from a h u m i d tropical to a d ry tropical 

c l imate (Parrish 1995) . Accord ing to Schne ider 

et al. ( 1 9 9 4 , 1 9 9 5 ) , t he K a r t a m y s h , N ik i t ovsk 

and Slavjansk format ions w o u l d be équivalent to 

the early "Rot l iegend" a n d the Krama to r sk for­

ma t ion to the late "Rot l iegend" wi th some incer­

t i tudes . T h e Asselian w o u l d c o r r e s p o n d to t he 

A u t u n i a n p.p. a n d the Sakmar ian , Ar t insk ian and 

Kungur ian to the Saxonian (Fig. 8) . 

Corré la t ions are p roposed in the Te thyan (Fig. 6) 

and sou the rn Peri-Tethyan d o m a i n s (Fig. 7) . T h e 

Bashki t ian a n d Moscov ian are da t ed by fusuli­

nids in the paralic basin of the C a n t a b r i a n zone 

in P a l e n c i a (Lys 1 9 8 8 a ) a n d i n t h e c e n t r a l 

Asturias (Granados et al. 1985) , the l imestones 

of the Picos de E u t o p a (Villa 1985 ; Villa et al. 

1993) , Tuscany (Vai 1 9 9 1 , 1994 ; Pasini & Vai 

1997) , eastern E lbourz (Jenny et al. 1978 ; Jenny-

D e s h u s s e s 1 9 8 3 ) , Meza r i f , A l g e r i a ( N e d j a r i 

F I G . 8. — Corré la t ions of the cont inenta l and mar ine Late 
Carboni ferous and Early Permian of the Tethyan and Per i-
Tethyan Basins. Oblique lines: uncertainty. 
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Continental and marine Tethyan and Peri-Tethyan Basins during the Late Carboniferous and the Early Permian 

1982; Lys 1988a) , Tunisia (Lys 1988b) , Turkey 

( M o n o d 1 9 7 7 ; Lys 1 9 8 8 a ) , L i b y a ( M a s s a & 

Vachard 1979; Vachard et al. 1993) , Egypt (Kora 

1 9 9 5 ) , Syria (Al Youssef & A y e d 1 9 9 2 ) . T h e 

Carn ic Alps (Schonlaub 1992; Krainer 1993 ; Vai 

1 9 9 1 ; Va i & V e n t u r i n i 1 9 9 7 ; K r a i n e r & 

D a v y d o v , t h i s v o l u m e ) p r é s e n t o n l y t h e la te 

M o s c o v i a n . S o m e m a r i n e b a n d s d a t e d t o t h e 

M o s c o v i a n a r e k n o w n in M o r o c c o , J e r a d a 

( O w o d e n k o 1 9 7 6 ) a n d i n A l g e r i a , B e c h a r 

(De leau 1 9 5 1 ) . T h e Kas imov ian is f o u n d eve-

rywhere except in Algeria (Bechar, Mezar i f ) . T h e 

Gzhe l i an a n d the O r e n b u r g i a n are f o u n d eve-

r y w h e r e e x c e p t in S p a i n , A l g e r i a ( B e c h a r , 

Mezarif) a n d sou thern Tunisia (Lys 1988b) . T h e 

mar ine Early Permian is found everywhere except 

in Spain , Alger ia (Bechar, Mezar i f ) a n d Libya 

( G h a d a m e s ) . T h e m a r i n e faciès o f t h e L a t e 

Carboni fe rous a n d Early Permian are u n k n o w n 

in Saud i Arab ia . In O m a n , t he Ea t ly P e r m i a n 

présents m a r i n e a n d con t inen ta l levels (Brout in 

et al. 1995 ; Angiol in i et al. 1997) . 

T h e Westphal ian is paralic in central Astut ias , in 

Jerada (Morocco) a n d in Bechar (Algeria). T h e 

h y g r o p h y t i c flora a n d microf lora are da t ed the 

Westphal ian A to D in central Asturias (Leyva et 

al. 1985a, b , c; Granados et al. 1985 ; Saenz de 

S a n t a M a r i a et al. 1 9 8 5 ; W a g n e r & A l v a r e z 

1991) a n d in Jerada ( O w o d e n k o 1976; Des teucq 

et al. 1988; Izart 1991) , the Westphal ian C a n d 

D in Bechar (Deleau 1 9 5 1 ; Coque l et al. 1988) . 

Elsewhere t he base of t he Moscov ian cou ld be 

located in Spain inside the Wes tpha l ian A or B 

( W a g n e r & B o w m a n 1 9 8 3 ; G r a n a d o s et al. 

1985; Leyva et al. 1985a, b , c; Mar t inez Dias et 

al. 1985 ; Ginke l & Villa 1996) , a n d in Algeria at 

the base of the Westphal ian C (Lys 1988a) as in 

eas tem Europe , bu t there is an object ion: an eus-

t a t i c e v e n t is s y n c h r o n o u s e v e r y w h e r e in t h e 

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

Westphal ian of Spain présents a d isharmony. In 

Libya (Massa et al. 1980; Coque l et al. 1988) , in 

Saudi Arabia (Owens & Turne r 1995) , in O m a n 

(Love 1994) as in G o n d w a n a l a n d , a xerophyt ic 

microf lora w i t h Potonieisporites sp. is k n o w n in 

the Westphal ian D . 

In the Can tab r i an zone in Palencia, Bouroz et al. 

(1972) , W a g n e r & Wink le r -P r in s ( 1 9 8 5 , 1 9 9 1 , 

1 9 9 3 ) d e f i n e d t h e C a n t a b r i a n a n d t h e 

S t e p h a n i a n in t h e i n t e r v a l a t t r i b u t e d b y Lys 

(1988a) to t h e late M o s c o v i a n (Myachkov ian ) 

a n d the Kas imovian . T h e c o m p a t i s o n be tween 

the flora a n d microf lora ( C o q u e l & Rodr iguez 

1 9 9 5 ) d o e s n o t a l l o w t o d i f f e r e n t i a t e t h e 

Can tab r i an a n d the S tephanian . T h e precocious 

tec tonic open ing of the basin of the Can tab r i an 

zone in Palencia w o u l d explain the p tesence of 

the C a n t a b r i a n in this basin a n d its absence in 

the Sa in t -E t i enne Basin. T h e lower pa r t of the 

C a n t a b r i a n c o u l d b e c o n n e c t e d w i t h t h e 

Westphal ian D a n d the upper par t wi th the early 

S tephanian . In the Ca rn ic Alps, Krainer (1993) 

r e p o r t e d in t h e K a s i m o v i a n a n d the G z h e l i a n 

h y g r o p h y t i c f l o t a d a t e d t o t h e S t e p h a n i a n 

{Pecopteris sp., Sphenopbyllum sp.) . In M o r o c c o , 

hygrophyt ic plants da ted to the late S tephanian 

exist in the H i g h Atlas (Beauchamp et al. 1986; 

D o u b i n g e r & Roy-Dias 1 9 8 5 , 1986 ; Aassoumi 

1994) . In O m a n , Love (1994) described mic ro­

f l o r a Microbaculispora k n o w n in t h e 

G o n d w a n a l a n d . T h e é q u i v a l e n c e b e t w e e n the 

Kas imovian-Gzhel ian and the S tephanian is esta-

bl ished in the Te thyan d o m a i n , b u t n o t in the 

s o u t h e m Peri-Tethyan d o m a i n . 

T h e A u t u n i a n p r é s e n t s x e r o p h y t i c p l a n t s 

{Autunia conferta) in t he C a r n i c Alps (Kra iner 

1 9 9 3 ) a n d i n S p a i n w h e r e in a d d i t i o n t h e 

S a x o n i a n exists ( M a r t i n e z - G a r c i a 1 9 9 1 ) . T h e 

A u t u n i a n a n d the Saxon ian exhib i t xe rophy t i c 

f lo ra a n d m i c r o f l o r a w i t h Lodevia nicklesii, 

Rhachiphyllum schenkii, Potonieisporites sp. a n d 

Vittatina sp. in central M o r o c c o (Brout in et al. 

1 9 8 7 ; El W a r t i t i et al. 1 9 8 6 , 1 9 9 0 ; A a s s o u m i 

1994) . D o u b i n g e r & Fabre (1983) a t t r ibu ted to 

t h e A u t u n i a n a m i c t o f l o r a w i t h Torispora sp . , 

Potonieisporites sp. at the top of the Bechat Séries. 

In O m a n , Love (1994) d is t inguished the b iozone 

Cycadopites da ted to the Asselian and Sakmarian 

a n d the b iozone Kingiacolpites da t ed to the late 

Sakmarian to Kungur i an , k n o w n in G o n d w a n a ­

land. In t he Sait Range (Pakistan) , the b iozone 

Cycadopites ( Iqba l 1 9 9 3 a n d th i s v o l u m e ) was 

found at the base of the Warcha Format ion , cot-

responding to the Sakmar ian-Art inskian interval. 

Everywhere , t he corré la t ions are imprécise bet­

ween the mar ine and cont inenta l Pe tmian . 
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LATITUDINAL CORPvELATIONS 

T h e s t r a t i g r aph ie co r ré la t ions p r o v i d e d by the 

plants of the con t inen ta l d o m a i n will d é p e n d on 

t h e l a t i t u d i n a l l o c a t i o n o f e a c h d o m a i n . 

Fol lowing the pos i t ion of the con t inen t s accot-

d ing to Scotese & M c K e r r o w (1990) , this h y p o -

thesis can be tested o n the basis of the relations 

be tween the hygrophyt ic p lants a n d the equa to -

r i a l - h u m i d t r o p i c a l c l i m a t e a n d b e t w e e n t h e 

xerophyt ic plants a n d the d r y t ropical-desert cli­

m a t e . T h e g é o g r a p h i e z o n a t i o n o f c l ima te has 

been descr ibed in t e r m of floral b iomes for the 

Ear ly P e r m i a n ( S a k m a r i a n ) a n d La te P e r m i a n 

(Kazanian) by Ziegler (1990) a n d Ziegler et al. 

(1997) . T h e b iomes are: (1) equator ia l a n d t rop i ­

cal everwet, (2) tropical a n d subtropical s u m m e r -

wet , (3) coastal a n d i n l a n d t rop ica l déser t , (4) 

win te rwet , (5) western a n d eastern w a r m t e m p e -

rate, (6) western a n d eastern cool t empera te , (7) 

mid la t i t ude désert , (8) cold t empera te , (9) arctic 

a n d (10) glacial. T h i s approach has been adap ted 

f rom a c l ima te s t u d y of t he Récen t . T h e sédi­

men t s gave also in format ions abou t the climates: 

coal in various cl imates (cold to t ropical) , reef in 

t r o p i c a l c l i m a t e , e v a p o r i t e in d r y t r o p i c a l o r 

désert cl imate, tillites in cold cl imate. N u m e r o u s 

p a l e o c l i m a t e s t u d i e s e x i s t fo r t h e P e r m i a n : 

Parrish ( 1 9 9 5 ) , Ku tzbach & Ga l l imore ( 1 9 8 9 ) , 

Ku tzbach & Ziegler ( 1 9 9 3 ) , Bar ron & Fawcet t 

(1995) ; Crowel l 1 9 9 5 . Ail thèse s tudies exhibi t 

from Late Carboni ferous to Trias an increase of 

the aridi ty in the h u m i d tropical zone , t ha t was 

explained by the perfect s y m m e t r y of the cont i ­

n e n t a l surfaces a t t h e e q u a t o r , t h a t i m p l i e d a 

w a r m a n d d r y c l i m a t e w i t h m o n s o o n s . In t he 

n o r t h e r n Per i -Te thyan d o m a i n , t h e loca t ion of 

w e s t e r n a n d e a s t e r n E u r o p e was b e t w e e n t h e 

e q u a t o r a n d 5 ° N d u r i n g t h e W e s t p h a l i a n , be t ­

ween 5 ° N a n d 1 0 ° N d u r i n g the Ear ly Pe rmian 

(Fig. 1). Ail t he bas ins were loca ted ins ide the 

same la t i tudinal zone a n d the la t i tudinal corréla­

t i o n s are exce l len t . T h e W e s t p h a l i a n p r é s e n t s 

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

b iome , the S tephan ian a l ternat ion of hygrophy­

tic a n d xe rophy t i c p lan ts (Sa in t -E t i enne , Saale, 

D o n e t s ) a n d a l t e r n a t i o n o f red beds a n d grey 

beds w i t h coal (Lorraine, Saale, Czech Republ ic , 

Slovakia, Done t s ) expla ined by pe r iod of m o n -

soon in t h e s u m m e r w e t b i o m e . T h e A u t u n i a n 

exhibits xerophyt ic plants growing o n the slopes 

of basins a n d a l ternat ion of red beds and lacustf i-

n e b l a c k sha l e ( A u t u n , L o r r a i n e , S a a r - N a h e , 

Saa le , C z e c h R e p u b l i c a n d S lovak ia ) o r coa l 

( D o n e t s ) i n t h e s u m m e r w e t b i o m e . T h e 

Saxon ian p résen t s x e r o p h y t i c p l an t s , red beds , 

calcretes a n d evaporites (Saale, Czech Republ ic , 

Slovakia, D o n e t s , Russian platform) in the sub­

tropical désert b iome . 

In the Te thyan d o m a i n (Fig. 1), Spain, Italy a n d 

the C a r n i c Alps were located at 5°S d u r i n g the 

Wes tpha l ian a n d S tephan ian a n d at the equa tor 

du r ing the Early Permian . T h e Wes tpha l ian a n d 

S tephan ian présent hygrophy t i c p lants a n d coal 

in t he everwet b i o m e , t he A u t u n i a n xerophyt ic 

p lants g rowing o n the slopes of basins a n d red 

beds in t h e s u m m e r w e t b i o m e , t h e S a x o n i a n 

xerophyt ic plants a n d red beds in the subtropical 

désert b i o m e in spite of its locat ion at the equa­

tor. T h e présence of this subtropical b i o m e at the 

equa tor can be explained by the petfect s y m m e ­

t ry o f t h e c o n t i n e n t a l surfaces at t h e e q u a t o r 

(Parr i sh 1 9 9 5 ) . T h e c o r r é l a t i o n s are exce l len t 

be tween the no r the rn Peri-Tethyan a n d Tethyan 

d o m a i n s . T h e présence of two oppos i te climates 

at t he e q u a t o r d u r i n g the Wes tpha l i an a n d the 

Early Permian makes the corrélat ions easier. 

In t he s o u t h e r n Per i -Te thyan d o m a i n (Fig. 1), 

N o r t h Afr ica was l o c a t e d a t 10°S d u r i n g t h e 

Westphal ian a n d at the equa tor d u r i n g the Early 

P e r m i a n . Libya , E g y p t a n d Saud i A r a b i a were 

located at t he 25°S d u r i n g the Wes tpha l ian and 

20°S d u r i n g the Early Permian; O m a n a n d the 

Sai t R a n g e w e r e l o c a t e d a t 5 0 ° S d u r i n g t h e 

W e s t p h a l i a n a n d a t 4 0 ° S d u r i n g t h e E a r l y 

Permian . In N o r t h Africa, the Wes tpha l i an a n d 

the S t e p h a n i a n p résen t h y g r o p h y t i c p lan ts a n d 

coal in t h e everwet b i o m e , t he A u t u n i a n xero­

phyt ic plants growing o n the slopes of basins a n d 

red beds in the s u m m e r w e t b iome , the Saxonian 

xerophyt ic plants a n d red beds in the subtropical 

désert b i o m e in spite of its locat ion at the equa­

t o r a n d for t h e s a m e r e a s o n as t h e T e t h y a n 

d o m a i n . In Libya, Egypt and Saudi Arabia, the 

p lan ts were xe rophy t i c d u r i n g the Wes tpha l i an 

a n d the Ear ly P e r m i a n . In O m a n a n d the Sait 

Range as in ail G o n d w a n a l a n d , the p lants lived 

in a cool to t e m p e r a t e c l imate . T h è s e différent 
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la t i tudinal locations m a k e the corrélat ions diffi-

cult between Europe a n d G o n d w a n a l a n d . 

D u r i n g t h e L a t e C a r b o n i f e r o u s a n d E a r l y 

Permian, three realms are defined (Ziegler 1990) : 

the tropical Cathaysian (b iome 1) in C h i n a and 

E u r a m e r i c a n - A t l a n t i c in E u r o p e a n d N o r t h 

A m e r i c a ( b i o m e 1 d u r i n g C a r b o n i f e r o u s a n d 

b i o m e s 2 a n d 3 d u r i n g P e r m i a n ) r e a l m , t h e 

N o r t h tempera te A n g a t a n realm (biomes 4 to 8) 

i n S i b e r i a a n d t h e s o u t h e r n t e m p e r a t e 

G o n d w a n a n r e a l m ( b i o m e s 5 t o 1 0 ) i n 

G o n d w a n a . B i o m e 1, r e p r e s e n t e d by t rop i ca l 

rainforests popu la ted by arborescent hygrophyt ic 

f l o r a , w a s k n o w n i n C h i n a d u r i n g t h e 

Carboni fe rous a n d Permian a n d in E u r o p e a n d 

N o r t h Amer i ca d u r i n g the Late Carbon i fe rous . 

Biome 2 was represented by Callipteris a n d pr i ­

m i t i v e c o n i f e r s (Walcbia) d u r i n g t h e E a r l y 

P e r m i a n in E u r o p e , N o r t h Afr ica a n d N o r t h 

America . B iome 6 was represented by Glossopteris 

and Biome 8 by Gangamopteris in G o n d w a n a . 

C O R R E L A T I O N S F O U N D O N T H E 

S E Q U E N C E S T R A T I G R A P H Y 

A s é q u e n c e s t r a t i g r a p h y o f t h e C a r b o n i f e r o u s 

a n d Pe rmian was bui l t by Ross & Ross ( 1 9 8 7 , 

1994, 1995) . Second order, th i rd order (Figs 5-

7) , four th o rde r a n d h igh f requency séquences 

were defined in eastern Eu rope in M o s c o w Basin 

(Briand et al. 1998) , the D o n e t s Basin (Izart et 

al. 1996 a n d 1998) a n d the Cen t t a l Ural Basin 

(Izart et al. 1998) , and in the western Eu rope in 

p a r a l i c a n d l i m n i c b a s i n s ( I z a r t & V a c h a r d 

1994) , in t he foreland basin of Asturias a n d in 

the rift basin of the C a r n i c Alps (Samankassou 

1 9 9 7 ; V a i & V e n t u r i n i 1 9 9 7 ; K r a i n e r & 

Davydov, this v o l u m e ) , in t he i n t r a c o n t i n e n t a l 

basins or t he m a r i n e p l a t fo rm of N o r t h Africa 

(Izart 1991) . 

For the Late Carboniferous , the same n u m b e r of 

t h i r d o r d e r a n d s e c o n d o r d e r s é q u e n c e s was 

found in the M o s c o w a n d D o n e t s Basins and a 

d i f f é r e n t n u m b e r in w e s t e r n E u r o p e . I n t h e 

M o s c o w a n d D o n e t s Bas in s , t h e M o s c o v i a n , 

Kasimovian a n d Gzhe l i an -Orenburg i an deposits 

e a c h f o r m a s e c o n d o r d e r s é q u e n c e , t h e 

M o s c o v i a n is s u b d i v i d e d i n t o four t h i r d o rde r 

s é q u e n c e s , t h e K a s i m o v i a n i n t o t h r e e or four 

séquences a n d the G z h e l i a n - O r e n b u r g i a n i n t o 

four o r five séquences . In wes te rn E u r o p e , t he 

Westphal ian présents four th i rd order séquences, 

t h e S t e p h a n i a n t w o , t h e A u t u n i a n o n e , t h e 

Saxonian one . T h e n u m b e r of séquences is diffé­

rent from Ross & Ross (1987) , w h o used four th 

order séquences. In eastern Europe , they resulted 

f rom t h e e u s t a c y t h a t p r o d u c e d s y n c h r o n o u s 

séquences a n d tectonics. In western Europe , the 

séquences are tectonically cont ro l led a n d he tero-

ch ronous wi th eastern Europe . 

For t h e La te C a r b o n i f e r o u s , t h e f o u r t h o r d e r 

séquences ( F O S , 4 0 0 0 0 0 y.) a n d high frequency 

séquences ( H F S , 4 0 0 0 0 y. to 2 5 0 0 0 0 y.) are 

v a r i a b l e e v e r y w h e r e , as s h o w n b y I z a r t & 

Vachard (1994) a n d thèse results: for Moscovian , 

eleven F O S a n d forty H F S in M o s c o w a n d eigh-

teen F O S and o n e h u n d r e d H F S in Done t s ; for 

K a s i m o v i a n , e i g h t F O S a n d t w e n t y H F S in 

M o s c o w , s even F O S a n d t w e n t y - s i x H F S in 

D o n e t s ; for G z h e l i a n - O r e n b u r g i a n , n i n e F O S 

a n d twenty- four H F S in Moscow, sixteen F O S 

a n d fifty-two H F S in D o n e t s ; for Wes tpha l ian , 

ten F O S in western Eu rope a n d for Westphal ian 

C, four F O S and sixteen H F S in England; four 

F O S a n d f o r t y H F S i n N o r t h F r a n c e a n d 

Germany . T h e n u m b e r of F O S is différent from 

Ross & Ross (1987) and the n u m b e r is variable 

everywhere. In the M o s c o w Basin, eustacy pre-

vails certainly over tectonics a n d in the D o n e t s 

a n d western E u r o p e Basins, tectonics prevail over 

eus tacy . T h e average d u r a t i o n o f H F S in t h e 

M o s c o w a n d western E u r o p e Basins is near the 

periodici ty of eccentrici ty (100 0 0 0 y.) a n d in the 

D o n e t s Basin nea r t he pe r iod ic i ty of ob l iqu i ty 

(40 0 0 0 y.). However , a bet ter accuracy of t ime 

by r ad iochrono logy is needed to calibrate thèse 

séquences. 

T h e Early Permian deposits in Cent ra l Ural form 

two second order séquences, o n e d u r i n g Asselian 

a n d o n e d u r i n g the Sakmar ian a n d Ar t insk ian , 

five th i rd order séquences for the Asselian, three 

for the Sakmar ian , two compos i t e for Ar t inskian 

and o n e compos i te for the Kungur ian . T h e Early 

Permian deposits in the D o n e t s Basin form one 

second order séquence d u r i n g the Asselian a n d 

t h e S a k m a r i a n , t h r e e t h i r d o r d e r s é q u e n c e s 

d u r i n g t h e A s s e l i a n a n d o n e d u r i n g t h e 
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Sakmar ian . T h e n u m b e r of séquences is weakly 

différent from Ross & Ross (1987 , 1994 , 1995) : 

five for Asselian, four or five for the Sakmarian , 

three or four for the Art inskian a n d one c o m p o ­

site or two for the Kungur i an . T h è s e séquences 

are c o n t r o l l e d by eus tacy a n d t ec ton ics in t he 

Ural foreland Basin a n d the D o n e t s Basin. 

F o r t h e E a r l y P e r m i a n , t h e f o u r t h o r d e r 

séquences (FOS) a n d h igh f requency séquences 

(HFS) are variable everywhere: for the Asselian, 

eleven F O S a n d eighteen H F S in D o n e t s a n d a 

n u m b e r superior to twenty-four H F S in Cent ra l 

Urals; for Sakmar ian , n ine ty - two H F S in Cen t t a l 

U r a l s ; for t h e ea r ly A r t i n s k i a n ( B u r s e v k i a n -

Irginian) , seventeen H F S in C e n t t a l Urals. Thèse 

séquences are con t ro l l ed by eus tacy a n d t ec to ­

nics. T h e average d u r a t i o n of H F S is nea r the 

periodici ty of eccentrici ty (100 0 0 0 y.). 

T h e t e c t o n i c c o n t r o l w a s i m p o r t a n t in t h e 

Asturias and the eustat ic cont ro l rules over in the 

C a r n i c Alps. T h e séquences are he t e roch ronous 

in t h e As tu r i a s a n d s y n c h r o n o u s w i t h eas t e rn 

Eu rope in the Ca rn ic Alps. T h e tectonics prevails 

in the con t inen ta l basins of M o r o c c o , the eustacy 

i n t h e m a r i n e b a s i n s i n M o r o c c o , A l g e r i a , 

Tunisia, Libya a n d Egypt . T h è s e séquences of the 

s o u t h e r n Per i -Te thyan d o m a i n are h e t e r o c h r o ­

nous in the in t t acon t inen ta l basins a n d synchro­

nous w i t h eastern E u r o p e in the mar ine basins. 

T h e beg inn ing of the séd imen ta t ion in the cont i ­

nenta l stages of the Late Carboni ferous a n d Early 

Permian are he te rochronous according to the tec­

ton ic phases affecting each basin, even t h o u g h it 

is s y n c h r o n o u s in t h e m a r i n e s tages t h a t a re 

u n d e r the control of the eustacy. 

C O N C L U S I O N 

St ra t ig raphie corré la t ions (Fig. 8) a te p r o p o s e d 

be tween the mar ine a n d con t inen ta l faciès in the 

n o r t h e r n P e r i - T e t h y a n , T e t h y a n a n d s o u t h e m 

P e r i - T e t h y a n d o m a i n s . T h e b a s e o f t h e 

M o s c o v i a n w o u l d be l oca t ed b e t w e e n t h e late 

pa r t of t he W e s t p h a l i a n B a n d the base o f the 

W e s t p h a l i a n C in t h e n o r t h e r n P e r i - T e t h y a n 

d o m a i n , be tween the bases of the Wes tpha l ian A 

and C in the Te thyan d o m a i n , at the base of the 

W e s t p h a l i a n C in t h e s o u t h e r n P e r i - T e t h y a n 

d o m a i n . T h e Moscovian wou ld be équivalent to 

the Wes tpha l i an C a n d D in t he n o r t h e r n a n d 

sou the rn Peri-Tethyan d o m a i n s a n d to an impré­

cise t ime interval (Westphal ian A to C a n t a b t i a n 

p.p.) in t he T e t h y a n d o m a i n . T h e Kas imov ian 

wou ld cor respond to the early S tephan ian in the 

n o r t h e r n P e t i - T e t h y a n d o m a i n , to t h e C a n t a ­

b r i a n p.p. a n d t h e e a r l y S t e p h a n i a n i n t h e 

Te thyan d o m a i n . T h e équiva lence be tween the 

Kasimovian and the early S tephanian is no t esta-

b l i shed in t h e s o u t h e r n Pe r i -Te thyan d o m a i n . 

T h e G z h e l i a n w o u l d be équ iva len t t o t h e late 

S t e p h a n i a n a n d t h e O r e n b u r g i a n to t he lower 

p a r t o f t h e A u t u n i a n i n t h e n o r t h e r n P e r i -

Tethyan d o m a i n wi th an uncertainty, because we 

can choose e i ther t he appea t ance of xerophyt ic 

plants , or the acme for the défini t ion of the base 

o f t h e A u t u n i a n . I n t h e C a r n i c A l p s , t h e 

G z h e l i a n w o u l d b e é q u i v a l e n t t o t h e l a t e 

S t e p h a n i a n . T h e é q u i v a l e n c e b e t w e e n t h e 

Gzhel ian a n d the late S tephanian is n o t establi-

shed in the sou the rn Peri-Tethyan d o m a i n . T h e 

mar ine Early Permian w o u l d be équivalent to the 

con t inen ta l Early Permian in ail the domains , the 

A u t u n i a n a n d the Saxonian t e m a i n difficult to 

sepatate. A lat i tudinal good corrélat ion is obset-

ved o n the c o n t i n e n t s except nea r G o n d w a n a ­

land. A good corrélat ion l inked wi th the eustacy 

is observed in the m â t i n e d o m a i n a n d a hetero-

c h r o n y in t h e b e g i n n i n g of t h e s é d i m e n t a t i o n 

l inked wi th the tectonics is repor ted in the cont i ­

nental d o m a i n . 
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A P P E N D I X 1 

Late carboniferous a n d Early Permian logs a n d tables. 
N o r t h e r n Peri-Tethyan Basins (logs 1-36); Te thyan Basins (logs 3 7 -4 9 ) ; 

Sou thern Peri-Tethyan Basins (logs 50-62) . 

MAP. — Location of the logs or sections presented in the appendix 1 . Map realized by the Peri-Tethys cartographie team. Pakistan 
table (62) is not located on the map. 1 , log or section; 2, synthetic log or section. 
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L A T E C A R B O N I F E R O U S O F T H E S A I N T - E T I E N N E B A S I N 
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LOG. 1. — Late Carboniferous of the Saint-Étienne Basin, coordinated by Mercier and Broutin. 1 , Mercier (this paper); 2, Broutin (this 

paper). Saint-Étienne, France, 4°24'E - 45°27'N; Firminy, ex-SW, 4°15'E - 45°24'N; La Fouillouse, ex-NW, 4°19'E - 45°30'N; W 

Saint-Chamond, 4°30'E - 45°29'N; Rive-de-Gier, ex-NE, 4°37'E - 45°31 'N. 
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AUTUNIAN OF THE A U T U N BASIN 
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LOG. 2. — Autunian of the Autun Basin, coordinated by Broutin, after Broutin et al. (1996). Autun, France, 4°30'E - 4 7 ° N . 
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LATE CARBONIFEROUS OF THE LORRAINE BASIN 
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LOG. 3. — Late Carboniferous of the Lorraine Basin, coordinated by Donsimoni, Laveine and Coquel, Sainte-Fontaine, 6°48'E 
49°30'N. 1 , Donsimoni (this paper); 2 , Laveine (this paper); 3 , Coquel (this paper). 
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LATE C A R B O N I F E R O U S OF THE LORRAINE BASIN 
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L O G . 4. — Late Carboniferous of the Lorraine Basin, coordinated by Donsimoni , Laveine and Coquel , Faulquemont, 6°38'E 
49°02'E. 1 , Donsimoni (this paper); 2 , Laveine (this paper); 3 , Coquel (this paper). 
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LATE CARBONIFEROUS OF THE LORRAINE BASIN 
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LOG. 5. — Late Carboniferous of the Lorraine Basin, coordinated by Donsimoni, Laveine and Coquel, La Houve, 6°38'E - 48°45'N. 
1 , Donsimoni (this paper); 2 , Laveine (this paper); 3 , Coquel (this paper). 
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WESTPHALIAN C-D OF THE NORTH FRANCE COAL BASIN 
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LOG. 6. — Westphalian C and • of the North France Basin, coordinated by Izart, Laveine and Coquel. 1 , Izart after Bouroz et al. 

(1964); 2 , Laveine (this paper); 3 , Coquel (this paper). Hénin, North France, 3°E - 50°30'N. 
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T H E N E T H E R L A N D S C O A L BASIN 
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LOG. 7 . — The Netherlands coal Basin, coordinated by Gelùk, after Geluk ( 1 9 9 7 ) . Tubbergen-8, 6 ° 5 3 ' E - 5 2 ° 2 6 ' N . 
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LATE C A R B O N I F E R O U S OF T H E N O R T H E R N E N G L A N D BASIN 
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LOG. 8 — Late Carboniferous of the Northern England Basin, coordinated by Izart, Izart (this paper) after Ramsbottom et al. (1978). 

Stafford, North England, 2°W - 52°50'N. 

W E S T P H A L I A N OF THE RUHR C O A L BASIN 
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LOG. 9. — Germany Basins. Westphal ian of the Ruhr coal Basin, coordinated by Sùss after Fiebig (1969) and Josten (1991). 

Lippermulde 1, Ruhr, Germany, 6°52'E - 51°37'N. 
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WESTPHALIAN D OF IBBENBÙHREN/OSNABRÙCK AREA (GERMANY) 
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L O G . 10. — Germany Basins. Westphal ian of the Ibbenbûhren/Osnabrûck area coord inated by Sùss, after Josten (1991) 
Ibbenbùhren, Osnabrûck, 8 ° E - 52°20 'N. 
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STEPHANIAN AND AUTUNIAN OF THE SAALE (EASTERN GERMANY) BASIN 
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LOG. 1 1 . — Germany Basins. Stephanian and Autunian of the Saale (eastern Germany) Basin, coordinated by Izart, Izart (this paper) 
after Schneider & Rossler (in press); 1 , Broutin (this paper); 2, Lûtzner (1987). Halle, NE Saale, 12°E - 51°30'N; Tambach, SW 
Saale, 10°36'E - 50°48'N. 
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LOG. 12. — Poland Basins, coordinated by Izart. Late Carboniferous of the upper Silesian Basin, Izart (this paper) after Zdanowski & 
Zakowa (1995). Katowice, Poland, 19°E - 50°15'N. 
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LOG. 13. — Poland Basins, coordinated by Izart. Late Carboniferous of the Lublin Basin, Izart (this paper) after Zdanowski & Zakowa 
(1995). Lublin, Poland, 22°45'E - 51°15'N. 
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LOG. 14. — Czech Republic Basins, coordinated by Oplustil, Pesek, Martinek, Simunek & Drabkova. Late Carboniferous and Early 
Permian of the lower Silesian Basin. 1 , Oplutil et al. (this volume); 2 , this paper. Broumov, Czech Republic, 16°21'E - 50°35'N. 
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LOG. 15. — Czech Republic Basins, coordinated by Oplustil, Pesek, Martinek, Simunek & Drabkova. Late Carboniferous in the cen 
tral and western Bohemian. 1 , Oplustil et al. (this volume); 2 , this paper. Otruby, Czech Republic, 14°06'E - 50°15'N. 
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LATE CARBONIFEROUS AND EARLY PERMIAN OF THE BOSKOVICE FURROW 
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LOG. 16. — Czech Republic Basins, coordinated by Oplustil, Pesek, Martinek, Simunek & Drabkova. Late Carboniferous and Early 
Permian of the Boskovice Furrow, after Oplustil et al. (this volume). Boskowice, Czech Republic, 16°25'E - 49°10'N. 
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CARBONIFEROUS AND EARLY PERMIAN OF THE KRKONOSE BASIN 
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LOG. 17. — Czech Republic Basins, coordinated by Oplusti l , Pesek, Martinek, Simunek & Drabkova. Carboniferous and Early 
Permian of the Krkonose Basin. 1 , Martinek et al. this volume; 2 , this paper. Prosecne, Czech Republic, 15°41'E - 50°34'N. 
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LOG. 18. — Czech Republic Basins, coordinated by Oplustil, Pesek, Martinek, Simunek & Drabkova. Late Carboniferous and Early 
Permian of the Krusne hory Mountains, after Oplustil et al. (this volume). Krusne Hory, Czech Republic, 13°24'E - 50°37'N. 
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MOSCOVIAN OF THE NORTHERN GEMERIC UNIT 
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LOG. 19. — Slovak Republic Basins, coordinated by Vozarova. Moscovian of the northern Gemeric unit (Slovak Republic), after 
Vozarova (this paper). Northern Gemeric, Slovak Republic, 20°30'E - 48°55'N. 
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L O G . 20. — Slovak Republic Basins, coordinated by Vozarova. Autunian and Saxonian of the northern Gemeric unit (Slovak 
Republic), after Vozarova (this paper). North Gemeric, Slovak Republic, 20°30'E - 48°55'N. 
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LATE CARBONIFEROUS OF THE ZEMPLINIC UNIT 
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LOG. 2 1 . — Slovak Republic Basins, coordinated by Vozarova. Late Carboniferous of the Zemplinic unit (Slovak Republic), after 
Vozarova (this paper). Zemplinic, Slovak Republic, 21°44'E - 48°30'N. 
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LOG. 22. — Slovak Republic Basins, coordinated by Vozarova. Autunian and Saxonian of the Zemplinic unit (Slovak Republic), after 
Vozarova (this paper). Zemplinic, Slovak Republic, 21°44'E - 48°30'N. 
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STEPHANIAN OF THE HRONIC UNIT 
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LOG. 2 3 . — Slovak Republic Basins, coordinated by Vozarova. Stephanian of the Hronic unit (Slovak Republic), after Vozarova (this 
paper). Hronic, Slovak Republic, 1 9 ° 5 8 ' E - 4 9 ° 0 3 ' N . 
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LOG. 24. — Slovak Republic Basins, coordinated by Vozarova. Autunian and Saxonian of the Hronic unit (Slovak Republic), after 
Vozarova (this paper). Hronic, Slovak Republic, 19°58'E - 49°03 'N. 
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LOG. 25. — Slovak Republic Basins, coordinated by Vozarova. Autunian and Saxonian of the southern Gemeric unit, after Vozarova 
(this paper). Southern Gemeric, Slovak Republic, 20°18'E - 48°40'N. 
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LOG. 26. — Late Carboniferous of the Northern Turkey Basin, coordinated by Izart, Izart (this paper) after Gôrur et al. (1997) and 
Kerey et al. (1985). Zonguldak, North Turkey, 31°30'E - 41 0 15 'N. 
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Stages 

Eastern European 
Stages 

100 m 

0 

Walchia piniformis AUTUNIAN PERMIAN ? 
GZHELIAN 

100 m 

0 

UPPER 
STEPHANIAN 

PERMIAN ? 
GZHELIAN 

100 m 

0 

"7T 7V~ 

UPPER 
STEPHANIAN 

KASIMOVIAN 

100 m 

0 

Asterotheca 
hemitelioides 

Annularia 
stellata 

Sigillaria 
brardii 

LOWER 
STEPHANIAN 

KASIMOVIAN 

100 m 

0 

Asterotheca 
hemitelioides 

Annularia 
stellata 

Sigillaria 
brardii 

LOWER 
STEPHANIAN 

KASIMOVIAN 

100 m 

0 

Sphenophyllum 
emarginatum 

WESTPHALIAN 
D 

Myachkovian 

Podolskian 

M 
0 
S 
C 
o 
V 
I 

A 
N 

100 m 

0 

V . - . - . V 

~7X • 7 T -

Sphenophyllum 
majus 

Linopteris obliqua 
Neuropteris 

gigantea 

WESTPHALIAN 
C 

Kashirian 

M 
0 
S 
C 
o 
V 
I 

A 
N 

100 m 

0 

Sphenophyllum 
majus 

Linopteris obliqua 
Neuropteris 

gigantea 

WESTPHALIAN 
C 

Vereian 

M 
0 
S 
C 
o 
V 
I 

A 
N 

LOG. 27. — Late Carboniferous of the Caucasus Basin, coordinated by Izart, Izart (this paper) after Chernyavsky et al. (1978) 
Labinskoe, Russia, 42°E - 44°N. 
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Izart A. et ai 

VEREIAN AND KASHIRIAN OF THE DONETS BASIN 
SEQUENCES (1) 

Bore holes r 1 
771/849 4 t h o r d e r 3 r d o r d e r 2nd order Formations Fusulinids (2) Conodonts (3) Macrollora (4) Palynomorphs 

(5) 
1 and East European 

Stages 

LOG. 28. — Donets Basin (Ukraine), coordinated by Izart et al. (1996, 1998). Vereian and Kashirian of the Donets Basin. 1 , Izart et 
al. (1996); 2 , Vachard & Maslo (this paper); 3 , Kozitkaya (this paper); 4 , Laveine (this paper); 5, Coquel (this paper). Boreholes 
771/849, 38°30 'E -48°12 'N . 

PODOLSKIAN AND MYACHKOVIAN OF THE DONETS BASIN 

Bore hole 849 
/ Kalinovo — 

SEQUENCES (1) 

4th order I 3rd order | 2nd order Formations Fusulinids (2) Conodonts (3) Macroflora (4) •• Palynomorphs (5) 

Streptognathodus |j 
cancellosus I s ' 

2nd order Formations 

/ 
HST 

Sanjarovsky 

i 

; 
Sabovsky 

MFS 

\ 

TST 

Fusulina 
cylindrica 

Streptognathodus s_ 
aff. excelsus 8 

Neognathodus 
inaequalis 

Fusulinella 
coianiae 

Neognathodus 
roundyi 

Gondolella 
eiegantula 

Streptognathodus 
concinnus 
Gondolella 

laevis 
Idiognathodus 

robustus 

Streptognathodus 
dissectus 

Idiognathodus 
obliquus 

Idiognathodus 
planus 

& « 1 

West and East European 
Stages 

A 
C 
H 

E I 0 

^ I 
M 
O 
S 
c 
o 

Cadiospora spp 

Vestispora 
laevigala 

LOG. 29. — Donets Basin (Ukraine), coordinated by Izart ef al. (1996, 1998). Podolskian and Myachkovian of the Donets Basin. 
1 , Izart et al. (1996); 2 , Vachard & Maslo (this paper); 3 , Kozitkaya (this paper); 4 , Laveine (this paper); 5 , Coquel (this paper). 
Boreholes 771/849, 38°30'E - 48°12'N. 
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Continental and marine Terhyan and Peri-Tethyan Basins during the Late Catboniferous and the Early Permian 

KASIMOVIAN OF THE DONETS BASIN 
SEQUENCES (1) 

alinovo 4th order 3rd order 2nd order Formations Fusulinids 
(2) 

Conodonts 
(3) 

Macroflora 
(4) 

Palynomorphs 
(5) 

West and East European 
Stages 

/ 

/ HST / 
HST / Triticites 

acutus 
Streptognathodus 

oppletus 

L 
^ > / HST / Triticites 

acutus 
Streptognathodus 

oppletus 0 
W 
E 
R 

UPPER 
/ 

/ 
Triticites 

Streptognathodus 
elegantulus 

0 
W 
E 
R 

UPPER 

i MFS / 
quasiarcticus Streptognathodus 

elegantulus 

0 
W 
E 
R K 

A 

i T S T \ / Thymospora spp. s 
H S T / ' 

<-<rsT 
/ 
\ MFS Torezky 

Montiparus 
montiparus 

Streptognathodus 

Asterotheca 
lamuriana 

Neuropteris 
ovata 

Cadiospora spp. 

S 
T 
E 

MIDDLE M 
0 

C^HST \ 
oppletus 

Streptognathodus 

Asterotheca 
lamuriana 

Neuropteris 
ovata 

Potonieisporites 
novicus-

P 
H 

V 

\ \ \ Protricites 
pseudo-

montiparus 

Obsolètes 

sagittalis 
Potonieisporites 

novicus- A A 
N 

TST 
TST \ 

Protricites 
pseudo-

montiparus 

Obsolètes 
Streptognathodus 

aff. excelsus 

bhardwajii 
complex 

N 
1 
A 

LOWER 

A 
N 

-80 m obsolètes 

Streptognathodus 
aff. excelsus N 

LST LST 
obsolètes 

Neognathodus 
inaequalis LST LST 

Neognathodus 
inaequalis 

T R T R T R 

LOG. 3 0 . — Donets Basin (Ukraine), coordinated by Izart et al. ( 1 9 9 6 , 1 9 9 8 ) . Kasimovian of the Donets Basin. 1 , Izart et al. ( 1 9 9 6 ) ; 2 , 
Vachard & Maslo (this paper); 3 , Kozitkaya (this paper); 4 , Stchegolev (this paper); 5 , Broutin (this paper). Kalinovo cross-section, 
3 8 ° 4 8 ' E - 4 8 ° 3 6 ' N . 

Kalinovo 4th order 

SEQUENCES (1) 

3rd order 

GZHELIAN OF THE DONETS BASIN 
Fusulinids Y Conodonts Macroflora 

(2) (3) (4) 

Ultradaixina 
Mïronovsky bosbytauensis 

Daixina 

robusta 

Streptognathodus 
elongatus 

Kalinovsky 

Daixina 
sokensis 

Jigulites 
jigulensis 

Triticites 
rossicus 

Triticites 
stuckenbergi 

Streptognathodus 
elegantulus 

A . s., S. g., A S E 

Ernestiodendron 
filiciformis 

Asterotheca 
daubreel 

Sphenopteris 

germanica 
Aiethopteris 
subelegans 

P R L 

Pecopteris 

arcuata 
Raminervia 

mariopteroides 
Lodevia 
nicklesii 

A . densifolia 
Odontopteris 

osmunda eformis 

Palynomorphs West and East Europe 
(5) 

Idiognathodus 
lobulatus 

Streptognathodus 
elegantulus 

Odontopteris 

jakowlevi 

Asterotheca 
densifolia 

Neuropteris 

auriculata 

LOG. 3 1 . — Donets Basin (Ukraine), coordinated by Izart et al. ( 1 9 9 6 , 1 9 9 8 ) . Gzhelian and Orenburgian of the Donets Basin. 1 , Izart 
et al. ( 1 9 9 6 ) ; 2 , Vachard & Maslo (this paper); 3 , Kozitkaya (this paper); 4 , Stchegolev (this paper); 5 , Broutin (this paper). Kalinovo 
cross-section, 3 8 ° 4 8 ' E - 4 8 ° 3 6 ' N . 
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EARLY PERMIAN OF THE DONETS BASIN 
SEQUENCES (1) 

ivano-
darievka 4th order 3rd order 2nd order Formations Fusulinids (2) Macroflora (3) Palynomorphs (4) 

West and East European 
Stages 

h . - - -g / 
V HST / S 

A 
K 

\ 
HST / 

/ 
S 
A 
K 1 / / Schwagerina 

moelleri 
L 

S 
A 
K 

/ ( MFS / Kramatorsk 
Schwagerina 

moelleri 0 
W 
E 
R 

M 

\ \ / 
0 
W 
E 
R 

A 
R 
1 

\ TST \ / 
A 

A 
N 

U 
/ 

U 
/ 

j Sphaerosch wagerina T U 

s 
HST ' : HST Slavjansk 

sphaerica U 
N 

P 

»! / j 
Slavjansk Schwagerina firma 

î 
U 
N P 

E 
R 

• / î A 

P 
E 
R TST <n "2 A 

P 
E 
R A 

s ! TST 
MFS N S MFS N 

M S 

HST 

MFS 

Nikitovsk 
Sphaerosch wagerina AL ! 1 1 1 1 

M S 
/ \ 

Nikitovsk moelleri D L / Schwagerina fecunda 
Autunia conferta î ,8 1 ! 1 

f | S Q. 

D L 

: t \ T S T \ 
Schwagerina fecunda 

Autunia conferta î ,8 1 ! 1 
f | S Q. 

L 
E 

1 
A 
N TST Lebachia K

n 

ni
ei

sp
o G
, 

L 

1 
A 
N 

H S T / 
TST 

Sphaerosch wagerina 
fusiformis 

angustifolia 

K
n 

ni
ei

sp
o G
, 

L 

<CTST Kartamysh 
Sphaerosch wagerina 

fusiformis 
angustifolia 

K
n 

ni
ei

sp
o G
, 

0 
W 

80m 
<CTST 

Sphaeroschwagerina 
vulgaris 

o 
0 
W 

80m 
LST 

Sphaeroschwagerina 
vulgaris ASE E 

LST LST 
Sphaeroschwagerina 

vulgaris ASE 
! R 

T R T R T R 

LOG. 32. — Donets Basin (Ukraine), coordinated by Izart et al. (1996, 1998). Early Permian of the Donets Basin. 1 , Izart et al. (1996); 
2 , Vachard & Maslo (this paper); 3 , Stchegolev (this paper); 4 , Broutin (this paper). Ivanovo-Darievka cross-section, 37°30'E -
48°30'N. 

MOSCOVIAN OF THE MOSCOW BASIN 
SEQUENCES 

Formations Members 

L Peski 

Fusulinids (2) Conodonts (3) 

Fusulina 
cylindrica 

Fusulinella 
bock: 

Neognathodus 

roundyi 

Neognathodus 
ineaqualis 

Corals (4) 

Petalaxis 
vesiculosus 

Fusulinella 
colaniae 

Fusulinella Idiognathodus 
vozhgalensis podolskiensis 
Ozawainella 

Ivanovia 
podolskiensis 

Fusulinella 
subpulchra 

Fusulina 
schetlwieni 

S. concinnus 
I. robustus 

N. medadultimus 

Streptognathodus 
dissectus 

Petalaxis 
stylaxis 
uralicum 

Streptognathodus 
Aljutovella parvus 
priscoidea 

Aljutovella Declinognathodus 
aljutovica donetzianus 

Eastern European 
Substages Stages 

MYACHKOVIAN 

PODOLSKIAN 

LOG. 33. — Moscow Basin, coordinated by Briand et al. Moscovian of the Moscow Basin. 1 , Briand et al. (1998); 2 , Makhlina et al. 
(1997); 3 , Goreva (this paper); 4 , Kossovaya (this paper). Borehole 4K, 37°30'E - 55°N; Borehole 5K, 38°E - 55°45'N. 
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Continental and marine Tethyan and Peri-Tethyan Basins during the Late Carboniferous and rhe Early Permian 

SEQUENCES (1) 

Bore noies 
1/42/7K ' 4th order 3rd order 

KASIMOVIAN AND GZHELIAN OF THE MOSCOW BASIN 

Formations Members Fusulinids (2) Conodonts (3) Corals (4) 
Eastern European 

Substages Stages 

Melekhovo 
Daixina 

robusta 
Streptognathodus 

wabaunsensis 

Arctophyllum 

minimum 
MELEKHOVIAN ORENBUR-

GIAN 

Noginsk Daixina 

sokensis 

Streptognathodus 

elongatus 

Timania 

dobrolybovae 
NOGINSKIAN 

Pavlov-
Posad 

Drezna 
Pavlov-
Posad 

Kutuzovo 

Jigulites 

jigulensis 

PAVLOVO-
POSADIAN 

Malinniki Streptognathodus 

ruzhensevi G 
Z 

Amerevo 

Turabievo Triticites 

rossicus 

Triticites 

stuckenbergi 

Gshelia 

rouilleri 

AMEREVIAN 
H 
E 
L 
1 
A 
N 

Rechilsy Shchelkovo Streptognathodus 
Simulator 

RECHITSKIAN 

Rusavkino 

Troshkovo Triticites Idiognathodus 

lobulatus 

Idiognathodus 

toretzianus 

Cornupbyllum 
kokscharowi 

K 
Dorogo-
milovo 

Izmailovo 
Meshcherino 
Perkhurovo 

acutus 

Triticites 

quasiarcticus 

Idiognathodus 

lobulatus 

Idiognathodus 

toretzianus 

Cornupbyllum 
kokscharowi 

DOROGO-
MILOVIAN 

A 
S 
1 

Khamov-
nichi 

Neverovo Montiparus Idiognathodus 
Bothrophyllum KHAMOVNICHIAN 

M 
0 Khamov-

nichi 
Ratmirovo montiparus sagittalis pseudoconicum V 

Krevyakino Voskresensk 

Suvorovo 

Protriticites 

pseudomontiparus 

Obsolètes obsolètes 

Idiognathodus 

arendti 

Pseudotimania 

irregularis KREVYAKINIAN 
1 
A 
N 

R T R T 

LOG. 34. — Moscow Basin, coordinated by Briand et al. Kasimovian and Gzhelian of the Moscow Basin. 1 , Briand et al. (1998); 

2, Makhlina et al. (1997); 3 , Goreva (this paper); 4 , Kossovaya (this paper). Boreholes 1/42, 35°50'E - 56°42'N; Borehole 7K, 

38°30'E -56°N. 
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S E Q U E N C E S 
URAL(PERM) BASIN 

Gubakha 2nd order Formations Fusulinids Eastern European Stages 

100m 

Urminsk 

Limestone 
Formation 

Eoparafusulina lutugini 
Schwagerina concavutas 

Irgjnian 

Schwagerina uralensis Sterl i tamakian 

Schwagerina verneuilli 

Schwagerina uralica 

Tastubskian 

Schwagerina moelleri 

Sphaeroschwagerina sphaerica Shikhanian 

Sphaeroschwagerina moelleri 

Sphaeroschwagerina fusiformis 

Kholodno-
loqian 

Ultradaixina bosbytauensis 
Daixina sokensis 

Jigulites jigulensis 

Triticites rossicus 
Triticites acutus 

Montiparus montiparus  
Hrotriticites pseudomontiparûs" 

Fusulina cylindrica Myachkovian 

Fusulinella colaniae Podolskian 

Fusulinella subpulchra 

Aljutovella priscoidea 
Kashirian 

Aljutovella aljutovica Vereian 

ARTINSKIAN 

SAKMARIAN 

ASSELIAN 

ORENBURGIAN 

GZHELIAN 

KASIMOVIAN 

MOSCOVIAN 

LOG. 35. — Moscovian to Artinskian in Central Ural Basin (Perm), coordinated by Izart et al., after Chuvachov (1993). Gubakha, 
Russia, 57°30'E - 58°50'N. 
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LATE CARBONIFEROUS AND EARLY PERMIAN OF THE EASTERN PRECASPIAN BASIN 

Janajol Formations Fusulinids Conodonts Eastern European 
Stages 

V 

V V 

V 

V V 

KUNGURIAN 

ARTINSKIAN 

Schwagerina 
moelleri 

Gondolella 
biselli SAKMARIAN 

Janatan Sphaeroschwagerina 
moelleri, fusiformis 

Streptognatodus 
wabaunsensis ASSELIAN 

1 1 1 
Daixina sokensis Streptognatodus 

elongatus 

Idiognathodus sp. 

ORENBURGIAN 
GZHELIAN 

KASIMOVIAN Janaturmyce Montiparus montiparus 

Streptognatodus 
elongatus 

Idiognathodus sp. 

ORENBURGIAN 
GZHELIAN 

KASIMOVIAN 

Y////, Kulakchy Myachkovian 
M 
0 
S 
C 
0 
V 
1 

A 
N 

1 1 

1 1 
Jaiyndy 

Podolsk ian 

M 
0 
S 
C 
0 
V 
1 

A 
N 

Alibek 

Podolsk ian 

M 
0 
S 
C 
0 
V 
1 

A 
N Sinelnikov Kashir ian 

M 
0 
S 
C 
0 
V 
1 

A 
N 

1 
Sinelnikov 

V e r e i a n 

M 
0 
S 
C 
0 
V 
1 

A 
N 

BASHKIRIAN 

LOG. 3 6 . — Late Carboniferous and Early Permian of the Eastern Precaspian Basin (Kazakhstan), coordinated by Ensepbaev, afte 
Ensepbaev (this paper). Janajol, Kazakhstan, 57°E - 50°N. 
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LATE CARBONIFEROUS 0F THE NW SPAIN BASINS 

Formations and Members (1) Palynomorphs (31 Western European Weslem European Eastern European 
S:;ii)i;s i \ i Stages i4) Stages (2.1 

Calderon 

Orallo 
Antracitas 

Perla 

Sur 

Central 

Norte 
San Blas R A P 0 S A 

BARRUELO 
Carboneros 

Penacorba 

BRANOSERA 
Vanes Castilleria 

S. Salvadoi 
Tejerina h " ' \ Verdena 

OCEJO 
La Pernia 

Urbaneja 
Guardo I Rosa Maria 

Are nos 
OJOSA 
LorOS 

Casavegaa 

Angulisporites 
splendidus 
Latensina 

trileta 

Thymospora 
obscura 

Thymospora 
thiessensii 

STEPHANIAN 
C 

STEPHANIAN 

CANTABRIAN 

UPPER 
WESTPHALIAN 

D 

UPPER 
STEPHANIAN 

no manne 
deposits 

LOWER 
STEPHANIAN KASIMOVIAN 

WESTPHALIAN MOSCOVIAN 
(Myachkovian) 

LOG. 37. — Late Carboniferous of northwestern Spain Basins, coordinated by Izart. 1 , Bouroz et al. (1972), Wagner & Winkler-Prins 
(1985); 2 , Lys (1988a); 3 , Coquel (this paper); 4 , this volume. La Pernia, Spain, 4°30'W - 43°N; Guardo, Spain, 4°50'W - 42°53'N; 
Tejerina, Spain, 5°0TW - 42°55'N; Castilleria, Spain, 4°28'W - 42°56'N; Barruello, Spain, 4°16'W - 42°53'N; Sabero, Spain, 5°10'W -
42°50'N; Villablino, Spain, 6°10'W - 42°58'N. 
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Continental and marine Tethyan and Peri-Tethyan Basins during the Late Carboniferous and the Early Permian 

MOSCOVIAN STRATIGRAPHIC UNITS IN FOUR STRUCTURAL UNITS OF THE CANTABRIAN ZONE (SPAIN) 

La Sobia Unil Central Asturian Coalfield Ponga Unit Picos de Europa Unit BIOSTRATIGRAPHY CHRONOSTRATIGRAPHY 

LITHOSTRATIGRAPHY LITHOSTRATIGRAPHY LITHOSTRATIGRAPHY LITHOSTRATIGRAPHY Fusulinid Zones (1) 
Characteristic 

assemblaaes (2) Russian horizons (3| Stages 
\Gamonedo  

\ . Beds 
Protriticites 

branoserae 

Fusulinella 

Sama 
Group 

Fito n—r—î 

alvaradoi MYACHKOVSKY 

M Sama 
Group Fm. m #̂ î B 

Fusulinella 
pseudobocki 

u 
P N 

rWî 1 Fusulinella 
P 

Fusulina 
agujasensis 

e s 
a° ° ° = in 

Fusulina 
agujasensis 

r 

; t t t Picos PODOLSKY 
u j — 

Escalada 
Fm. 

irn de 
Europa 

Fm. 
Fusulinella 

ginkeli 

Beedeina 
truyolsi 

Fusulinella 

C 

0 

v 

Lena 500 n 
Group i c i 

Beleno 

ÉÉÉË ! 
A subpulchra 

contracta 

Profusulinella 
ovata 

KASHIRSKY 
1 1 
0 

San 
Emiliano 

Fm. m i B Aljutovella 
artificialis 

w A 
e 

San 
Emiliano Profusulinella 

Profusulinella 
VEREISKY r N 

Fm. 
(upper *° 
part) Pena 

• • • • • • 

§ ^ 
sitteri 

Verella transiens 

Fm. 
(upper *° 
part) 

Redonda i 
Lmst. Ricacablello 

Fm. 
Valdeteja 

Fm. A BASHKIRIAN 
1 

Ricacablello 
Fm. 

Valdeteja 
Fm. 

LOG. 3 8 . — Cantabrian Basin (Spain), coordinated by Villa. Moscovian stratigraphie subdivisions in four structural units of the 
Cantabrian zone (Spain). 1 , after van Ginkel (1965); 2 , 3 , Villa (this paper). Mieres, Spain, 5°47'W - 43°16'N. 
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Izart A. et al. 

KASIMOVIAN OF THE PICOS DE EUROPA (CANTABRIAN ZONE, SPAIN) 

G a m o n e d o -Cabra les A r e a B I O S T R A T I G R A P H Y C H R O N O S T R A T I G R A P H Y 

Fusul in id Z o n e s (1) Russ ian hor izons (2) S tages 

Rauserites 

Y A U Z S K Y 

D O R O G O M I L O V S K Y 

Montiparus K H A M O V N I C H E S K Y 

O 

Protriticites 
K R E V I A K I N S K Y 

M Y A C H K O V S K Y 
(uppe rmos t part) 

MOSCOVIAN 

LOG. 3 9 . — Cantabrian Basin (Spain), coordinated by Villa. Kasimovian of the Picos de Europa (Cantabrian zone, Spain). 1 , accor-
ding to Villa ( 1 9 8 5 , modified); 2 , Villa (this paper). Picos de Europa, Spain, 4 ° 5 0 ' W - 4 3 ° 1 5 ' N . 
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MOSCOVIAN OF THE S TUSCAN SHELF 
SEQUENCE 

S T 3rd order Formations Fusulinids Eastern European Stages 

20 . 

0 

Spirifer sh Pseudostaffeia 
cf. sphaeroidea KASIMOVIAN 

20 . 

0 

1 

S. Antonio 
limestone 

Ozawainella 
exgr. 

O.grandis 

MYACHKOVIAN 

PODOLSKIAN 

KASHIRIAN 

VEREIAN 

MOSCOVIAN 

20 . 

0 

S. Antonio 
limestone 

BASHKIRIAN 
20 . 

0 

1 1 Carpineta BASHKIRIAN 

T H 

LOG. 40. — Italy Basins, coordinated by Pasini & Vai. Moscovian 
of the southern Tuscan Shelf, Pasini & Vai (1997). 

EARLY PERMIAN OF THE S TUSCAN SHELF 
SEQUENCES 

Well PC330 2nd orde Formation Fusulinids Eastern European Stages 

0 

C 
Formation 

Yiangkienia 

Misellina 

Canceliina 

Praeap ra fus uiina 
cf. lutugini 

KUBERGANDIAN 

EARLY 
PERMIAN 

0 

I I 

— L -
i i C 

Formation 

Yiangkienia 

Misellina 

Canceliina 

Praeap ra fus uiina 
cf. lutugini 

BOLORIAN EARLY 
PERMIAN 

0 

C 
Formation 

Yiangkienia 

Misellina 

Canceliina 

Praeap ra fus uiina 
cf. lutugini ARTINSKIAN 

EARLY 
PERMIAN 

T R 

LOG. 4 1 . — Italy Basins, coordinated by Pasini & Vai . Early 
Permian of the southern Tuscan shelf, Pasini & Vai (1997). 

S E Q U E N C E S M O S C O V I A N O F T H E S T U S C A N B A S I N 

S T u s c a n 2 n d o r d e r Formation Fusulinids Conodonts Corals Macroflora Eastern European Stages 

Fusiella 
praetipica 

Idiognathodus 
delicatus 

Farma 

Profusulinella 

Pseudostaffeia 

Spirophillum 
multilamellatum 

MYACHKOVIAN 

PODOLSKIAN 

KASHIRIAN 

VEREIAN 

Calamités 

MOSCOVIAN 

BASHKIRIAN 

T R 

LOG. 42. — Moscovian of the southern Tuscan Basin, Pasini & Vai (1997), Borehole PC33b (Tuscany, Italy). 
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SEQUENCE 

Carnic Alps 

MOSCOVIAN OF THE CARNIC ALPS (Pramollo Basin) 

2nd order Formation Fusulinids Eastern European Stages 

1 A 

Meledis 

Ozawainella 
Fusulinella 

pramollensis 
Quasifusulinoides 

Pseudostaffella 
Fusulinella 

Ozawainella 
Wedekindellina 

MYACHKOVIAN MOSCOVIAN 

LOG. 43. — Austria boundary, coordinated by Vai, Pasini & Venturi. Moscovian of the Carnic Alps (Pramollo Basin), Pasini (this 
paper). 

SEQUENCES 
KASIMOVIAN AND EARLY GZHELIAN OF THE CARNIC ALPS (Pramollo Basin) 

LOG. 44. — Austria boundary, coordinated by Vai, Pasini & Venturi. Kasimovian and early Gzhelian of the Carnic Alps (Pramollo 
Basin), Vai & Venturi (1997). 

582 GEODIVERSITAS • 1998 • 2 0 ( 4 ) 



Continental and marine Tethyan and Peri-Tethyan Basins during the Late Carboniferous and the Early Permian 

SEQUENCES 
LATE GZHELIAN OF THE CARNIC ALPS (Pramollo Basin) 

Carnic Alps 4th order 3rd orderi 2nd orden Formations Fusulinids Brachiopods Macroflora Eastern European Stages 
Lower 

Pseudo-
schwagerina 
Limestone 

Auernig 

Occidentoschwagerina 
alpina 

Rugosofusulina 
praevia  

Callipteris 
conferta 

Pseudofusulinoides 

Pseudofusulina 
Neospirifer 

Brachythyrina 

Linoproductus 

Martinia 

Sphenophillum 
angustifolium 

NOGINSKIAN 

Pseudofusulina 
multiseptata 

ORENBURGIAN 

(LATE 
GZHELIAN) 

T R T R T 

LOG. 45. — Austria boundary, coordinated by Vai, Pasini & Venturi. Late Gzhelian of the Carnic Alps (Pramollo Basin), Vai & Venturi 
(1997). 

S E Q U E N C E S 
EARLY PERMIAN OF THE CARNIC ALPS (Pramollo Basin) 

Carnic Alps 4th order 3rd order 2nd order Formations Fusulinids Macroflora Eastern European Stages 

ARTINSKIAN 

SAKMARIAN 

EARLY 
PERMIAN 

Sphenophyllum 
angustifolium 

ASSELIAN 
angustifolium 

ASSELIAN 
Calipteiis 

ASSELIAN 

conferta 

2 2 
Goqgauer K. Pamirina P. vuiaaris 

Tressdorier K. Praeparafusulina 
lutugini 

Seikofel K. Pseudofusulina 

Trogkofel K. 

tschernyschewi 
Pseudosch wagerina 

iata 

Robustosch wagerina 
schellwieni 

Robustosch wagerina 
geyeri 

Upper 
Pseudo-

schwagerina 
Limestone 

Pseudosch wagerina 
pulchra 

Val doce 
Ps. carniolica 

Ps. aequalis-confinii 

Lower 
Pseudo­

sch wagerina 
Limestone 

Occidentosch wagerina 
alpina 

LOG. 46. 
(1997). 

- Austria boundary, coordinated by Vai, Pasini & Venturi. Early Permian of the Carnic Alps (Pramollo Basin), Vai & Venturi 
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SEQUENCES 
LATE CARBONIFEROUS OF THE CARNIC ALPS 

Carnic Alps 4th order 3rd order Formations 

Lower 
Pseudo-

schwagerina 
Limestone 
(Schulter-

kofel) 

Carnizza 

Auernig 

Corona 

Fusulinids 

Pizzul 

Ul.dahtidzhumica 
Ul. bosbytauensis 

Occidento-
schwagerina alpina 

Sch.ulukensis 
Ruzhenzevites 

ferganensis 
Pseudofusulinoides 

regularis 
Triticites immutabilis 

T. paraduplex 
T. perlongus 

T. turkestanensis 
Schagonella gigantea 

Pseudofusulina 
devexa acallosa 

P. multiseptata 

P. paraconcinna 

Dutkevitchia 
dastarensis 

D. kargalensis 

D. ruzhencevi 

Daixina alpina 

D. ex gr. admirabilis 

Schagonella spp. 

Pseudofusulina 
multiseptata 

Meledis 

Bombaso 

R T 

Daixina alpina 
D. sokensis 

D. naviculaeformis 
D. sakmarensis 

Triticites oryziformis 
Jigulites jigulensis 

Schagonella spp. 

Daixina sp. 

Macroflora 

Sphenophyllum 
oblongifolium 

Aphlebia elongata 
Odont. alpina 
Odont. brardii 

Pec. feminaeformis 

Aphlebia elongata 
Alethopt. bohemica 

Odontopteris 
brardii 

Pec. feminaeformis 
Callipt. pteridium 

Pec. ex gr. 
arborescens-
schlotheimii 

Alethopteris 
bohemica 

Odontopteris 
alpina 

Odontopteris 
brardii 

Pec. feminaeformis 
Pseudomariopteris 

busquetii 
Sigillaria brardii 
Sphenophyllum 

oblongifolium 

West & East 
European Stages 

Rauserites sp. 
Ferganites aff. 

ferganensis 
Montiparus montiparus 

Protriticites 
pseudomontiparus 

Protriticites ovatus 
Quasifusulinoides 
quasifusulinoides 

Pseudo­
mariopteris 
busquetii 

Sphenophyllum 
oblongifolium 

Sphenophyllum 
angustifolium 

Sphenophyllum 
oblongifolium 

Linopteris 
neuropteroides 

Neuropteris 
ovata 

N. scheuchzeri 
Sphenophyllum 

oblongifolium 

S 
T 
E 
P 
H 
A 
N 
I 

A 
N 

CANTA 
BRIAN 

LOG. 47. — Austria boundary, coordinated by Krainer & Davydov. Late Carboniferous of the Carnic Alps, Krainer (this paper). 
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SEQUENCES EARLY PERMIAN OF THE CARNIC ALPS 

Carnic Alps Formations Fusulinids Conodonts Macroflora Western European 
Stages 

Eastern European 
Stages 

Goggau 
limestone 

Tressdorf 
limestone 

Trogkofel 
limestone 

Praeparafusulina 
iutugini 

Schwagerina 
moelleri 

Upper 
Pseudo-

schwagerina 
limestone 

(Zweikofel) 

Parasch wagerina 
inflata 

Pseudofusulina 
moelleri 

Ftobustoschwagerina 
geyeri 

Zellia heritschi 

Sweetognathus 
inornatus 

Neogondolella 
bisselli 

Ruzhenzevites 
aff. ferganica 

Sphaerosch wagerina 
glomerosa 

Pseudoschwagerina 
aequalis 

ARTINSKIAN 

Pec. feminaeformis 
Sphenophyllum 
cf. angustifolium 

SAKMARIAN 

LOG. 48. — Austria boundary, coordinated by Vai, Pasini, Venturi, Krainer & Davydov. Early Permian of the Carnic Alps, Krainer (this 
paper). Auernig, Carnic Alps, 13°17'E - 46°33'N; Trogkofel, Carnic Alps, 13°13'E - 46°35'N. 

LATE CARBONIFEROUS AND EARLY PERMIAN OF IRAN BASIN 

Eastern 
Elbourz Formations Fusulinids Eastern European 

Stages 

D o r u d 

SAKMARIAN 

ASSELIAN 

X i 

Gheselghaleh 

GZHELIAN ? 

KASIMOVIAN ? 

Fusulinella exgr. 
bocki 

Ozawainella 
pararhomboidalis 

Myachkovian 

Podolskian 

Kashirian ? 

BASHKIRIAN 

LOG. 49. — Late Carboniferous and Early Permian of eastern Elbourz Basin (Iran), coordinated by Jenny & Jenny-Deshusses, after 
Jenny & Jenny-Deshusses (this paper). Gheselghaleh, Iran, 53°E - 34°N. 
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LATE CARBONIFEROUS AND EARLY PERMIAN OF THE CENTRAL MOROCCO BASIN 

Bou 
Achouch 

y-yy- Sphenobaiera 
digitata 

Ginkgophyllum spp. 
'ermum sp. 

Autuniopsis sp. 

Dichophyllum 
cf. D. flabellifera 

Rhachiphyllum 
schenkii 

Culmitzschia laxifolia 
Culmitzschia 

parvifolia 
Ernestiodendron 

filiforme 
Otovicia hypnoides 
Waichia piniformis 

Sphenopteris 
germanica 

Lodevia nicklesii 
Culmitzschia 

laxifolia 
Culmitzschia 

parvifolia 
Culmitzschia 

speciosa 
Ernestiodendron 

filiciforme 
Otovicia hypnoides 
Waichia (Lebachia) 

piniformis 

Waichia (Lebachia) 
piniformis 

Otovicia hypnoides 

Palynomorphs W e * m 

Potonieisporites 
novicus-
bharwaji 
complex 

Nuskoisporites 
Striatoabietes 

Potonieisporites 
novicus 

P. clarus 
Fiorinites minutis 

F. ovatus 

Vittatina avalus 

Odontopteris sp. 
Pecopteris sp. 

Sphenophyllum thonii 
Sphenophyllum costae 

LATE 
STEPHANIAN 

LOG. 50. — Morocco Basins: Late Carboniferous and Early Permian of the Central Morocco Basin, coordinated by El Wartiti and 
Broutin, after El Wartiti & Broutin (this paper). Ait Ziffa, 7°30'W, 31°27'N; Bou Achouch, 5°44'W, 33°42'N; Khenifra, 5°40'W, 33°N; 
Tiddas, 6°16'W, 33°34'N; Haouz, 7°10'W, 32°N. 
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WESTPHALIAN C OF THE MOROCCAN BASIN 
SEQUENCES 

Jerada 4th order 3rd order Assises Goniati tes Foramini-
fera 

Pelecypods 
Estheriids 

Macroflora Western European 
Stages 

H S T 

M F S 

T S T 

L S T 

E 

M B D 

C 

B 

A 

M B S 
Anthraco­

ceras 
aegiranum 

Palaeo-
textula-
riidae 

Anthra-
conauta 
phillipsi 

Cyzicus 
(Euestheria) 

Laveineo-
pteris 

rarinervis 

Laveineo-
pteris 

tenuifolia 

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

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

LOG. 5 1 . — Morocco Basins: Westphalian of the eastern Morocco Basin, coordinated by Izart, after Izart (this paper). Jerada, 2°W 
34°30'N. 

L 
Four à 
chaux 

| Rouzaud 

NM3 
Ardoin 

Sliman 
NM2 

Western European 

WESTPHALIAN 
D 

WESTPHALIAN 
C 10C 

Anthracoceras n 

aegiranum Q 

SOUTH ALGERIA BASINS 

Pél, rouges 

n i 

Pél. Oued 
Seridja 

Pélites 
gréseuses 

Carbonates 
de base 

Fusiella typica ventricosa 

Aljutovella postaljutovica 

Aljutovella aljutovica 

Neuropteris 
ovata 

Laveineo-
pteris 

rarinervis 

Palynomorphs 

Potonieisporites 

Thymospora 
obscura 

Western 
European Stages 

WESTPHALIAN 
D 

WESTPHALIAN 
C 

LOG. 52. — Westphalian of the southern Algeria Basins, coordinated by Izart, after Nedjari (1982). Kenadza, southern Algeria, 2°W 
31 °45'N; Mezarif, Southern Algeria, 1 °45'W - 31 °45'N. 
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LATE CARBONIFEROUS AND EARLY PERMIAN OF THE SOUTH TUNISIA BASIN 

S Tunisia Format ions 
O) 

Fusul in ids 
(2) 

Palynomorphs Eastern European Stages 

125 
m 

0 

m 
^777? 

KR P2 Staffellidae 

no data 

ARTINSKIAN 

SAKMARIAN 

125 
m 

0 

'////< KR P1 

Sphaeroschwagerina 
sphaerica 

Sphaeroschwagerina 
moelleri 

no data 
ASSELIAN 

125 
m 

0 

KR C3 Triticites sp. 

no data 

KASIMOVIAN 
125 

m 

0 

KR C2 
Fusulina cf. distenta 
Hemifusulina elliptica 

Hemifusulina kashirica 
Hemifusulina moelleri 

Aljutovella postaljutovica 

no data 

Myachkovian 
MOSCOVIAN 

125 
m 

0 

KR C2 
Fusulina cf. distenta 
Hemifusulina elliptica 

Hemifusulina kashirica 
Hemifusulina moelleri 

Aljutovella postaljutovica 

no data 

Pnrinlskian MOSCOVIAN 
125 

m 

0 

KR C2 
Fusulina cf. distenta 
Hemifusulina elliptica 

Hemifusulina kashirica 
Hemifusulina moelleri 

Aljutovella postaljutovica 

no data 

Kashirian 
MOSCOVIAN 

Fusulina cf. distenta 
Hemifusulina elliptica 

Hemifusulina kashirica 
Hemifusulina moelleri 

Aljutovella postaljutovica BASHKIRIAN 

LOG. 53. — Late Carboniferous and Early Permian of the southern Tunisia Basin, coordinated by Massa and Lys. 1 , Massa (this 
paper); 2 , Lys (this paper). Kirchaou, 10°40'E - 33°N. 

LATE CARBONIFEROUS AND EARLY PERMIAN OF THE GHADAMES BASIN 

Ghadames Format ions 
(1) 

Fusulinids 
(2) 

Palynomorphs 
(3) 

Western European 
Stages 

20 _ 
m 

0 -

Tiguentourine 

AUTUNIAN 

20 _ 
m 

0 -

Tiguentourine 

STEPHANIAN 

20 _ 
m 

0 -

Dembaba 

Glomospirella sp. Punctatosporites 
granifer 

Torispora sp. 

Laevigatosporites sp. 

Myachkovian 

Podolskian 

M 
O 
S 
C 
0 
V 
I 

A 
N 

20 _ 
m 

0 -

A Dembaba 
Profusulinella cf. 
pseudolibrovichi 

Punctatosporites 
granifer 

Torispora sp. 

Laevigatosporites sp. 

Kashirian 

M 
O 
S 
C 
0 
V 
I 

A 
N 

20 _ 
m 

0 -
I I 

Dembaba 

Aljutovella 
ex gr. tikhonovichi 

Punctatosporites 
granifer 

Torispora sp. 

Laevigatosporites sp. 
Vereian 

M 
O 
S 
C 
0 
V 
I 

A 
N 

BASHKIRIAN 

LOG. 54. — Libya Basins, coordinated by Massa, Vachard and Coquel. Late Carboniferous and Early Permian of the Ghadames 
Basin (Libya). 1 , Massa (this paper); 2 , Vachard (this paper); 3 , Coquel (this paper). Ghadames, Libya, 10°30'E - 29°N. 
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LATE CARBONIFEROUS AND EARLY PERMIAN OF THE CYRENAIC BASIN 

A1-19 
Format ions 

(D 
Fusul in ids 

(2) 
Pa l ynomorphs 

Eas te rn Eu ropean 
S t a g e s 

///// 

- r V 

not desc r ibed 

A1-37 

EARLY 

PERMIAN 

A1NC92 

not desc r ibed 

A1-37 

EARLY 

PERMIAN 

A1-37 
I I 

I 
I I 

125 
m 

Nodosaha cf. 
shikhanica 

Fusulinella ex gr. 
colaniae 

Strotersporites indicus 
Protohaploxypinus goraiensis 

Plicatipollenites malabarensis 

GZHELIAN 

late 
MOSCOVIAN 

i., 0 Syzrania bella 
Schubertella obscura 

(mosquensis) 
Eostaffella acuta 

Cannanoropollis janakii ear ly 

BASHKIRIAN 

LOG. 55. — Libya Basins, coordinated by Massa, Vachard and Coquel. Late Carboniferous and Early Permian of the Cyrenaic Basin 
(Lybia). 1 , Massa {this paper); 2, Vachard et al. (1993). A1-37 borehole:), 22°53'E - 30°44'N; A1NC92 borehole, 22°08'E - 31 °N; A 1 -
19borehole, 23°40'E - 31 °N. 

LATE CARBONIFEROUS AND EARLY PERMIAN OF THE NORTH EAST EGYPT BASIN 
SEQUENCES 

NE Egypt Format ions Foramin i fe ra Conodon ts Cora ls B rach iopods Macro f lo ra 
|Eastem European) 

Stages 

Ahe imer 

Hemîgordius 
hadtoni 

ptreptognathodus 
spp. Bothrophyllum 

pseudoconicum 

Rhipidomella 
cordialis 

Anthracospirifer 
sp. 

Cordaites sp. 

Callipteris 
conferta 

Idiognathodus 
Neognathodus 

Neospirifer 
cameratus 

Abu Durba Calamités sp. 
Glomospira 
Nodoslnella 

ARTINSKIAN 

KASIMOVIAN 

MOSCOVIAN 

LOG. 56. — Late Carboniferous and Early Permian of the northeastern Egypt Basin, coordinated by Kora, after Kora (1995). Abu 
Durba, Egypt, 33°18'E - 28°35'N; Wadi Aheimer, Egypt, 32°23'E - 29°30'N. 
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LATE CARBONIFEROUS AND EARLY PERMIAN OF SOUTHERN TURKEY 

Bademli Formations 
(1) 

Foraminifera 
(2) 

Eastern European 
Staqes 

1 1 Cevizli 
Limestone 

Sphaeroschwagerina sphaerica 

Quasifusulina cayeuxi 

Tubiphytes obscurus 

ASSELIAN 

| 

Cevizli 
Limestone 

Daixina sokensis 

Triticites sp. 

ORENBURGIAN 

GZHELIAN 

'•••'(••'•••••V'-

Quartzites 

Fusulina paradistenta KASIMOVIAN 

Quartzites Fusulina cf. cylindrica 
MOSCOVIAN Aljutovella sp. 

Staffellaeformes staffellaeformis 

MOSCOVIAN 

LOG. 57. — Late Carboniferous and Early Permian of the southern Turkey, coordinated by Monod. 1 , Monod (1977); 2, Lys (1988). 
Bademli, southern Turkey, 32°E - 37°30'N. 

LATE CARBONIFEROUS AND EARLY PERMIAN OF SYRIA 

Syria Formations Fauna - Flora Eastern European 
Stages 

— 
— — 

Heil 

EARLY 

PERMIAN 

— 
— — 

— Potonieisporites sp. 
GZHELIAN 

S. triangulus 
GZHELIAN 

— — Najeeb 
S. triangulus 

— 
KASIMOVIAN 

MOSCOVIAN 
— — 

Sawanet 

MOSCOVIAN 

125 
— BASHKIRIAN 

m 

0 

LOG. 58. — Late Carboniferous and Early Permian of Syria, coordinated by Izart, after Al Youssef & Ayed (1992). Sawanet 2, Syria, 
38 °E -34°10 'N . 
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PERMIAN OF ISRAËL BASIN 

10 

Bakhtesh 
Qatan 2 Group Formation Palynomorphs Western European 

Stage 

Negev Sa'ad 

Potoniesporites novicus 

Distrialites insolitus 

Vittatina ovalis 

Plicatipollenites indicus 

Punctatoporites minutus 

Lophotriletes novicus 

Vittatina costabilis 

Protohaploxypinus 

microcorpus 

Laevigatosporites 
callosus 

AUTUNIAN 

LOG. 59. — Permian of Israël Basin, coordinated by Weissbrod, after Weissbrod (this paper). Well Bakhtesh Qatan 2, 35°E - 31 °N. 

LATE CARBONIFEROUS AND EARLY PERMIAN OF SAUDI ARABIA 

Wel l St 8 Formations Palynomorphs West & East 
European Stages 

50 _ 
m 

0 

U n a y z a h 

KUNGURIAN 
E 
A 
R 
L 
Y 

P 
E 
R 
M 
I 
A 
N 

50 _ 
m 

0 

U n a y z a h 

ARTINSKIAN 

SAKMARIAN 

E 
A 
R 
L 
Y 

P 
E 
R 
M 
I 
A 
N 

50 _ 
m 

0 

Berwath 

Thymospora obscura 

Torispora granulata 

Punctatosporites spp. 

Potonieisporites spp. 

WESTPHALIAN 
D 

LOG. 60. — Late Carboniferous and Early Permian of Saudi Arabia, coordinated by Izart and Vaslet, after Owens & Turner (1995) 
and Al Laboun (1993). Well 8, Saudi Arabia, 42°E - 30°N. 
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LATE C A R B O N I F E R O U S A N D E A R L Y P E R M I A N OF O M A N 

Suwaihat 3 Formations Palynomorphs Brachiopods West & East European 
Stages 

20 
m 

0 

Saiwan = 
"early Gharif" 

(1) 

Kingiacolpites 
subcircularis 

Cyrtella 
nagmargensis 

ARTINSKIAN 

LATE 
SAKMARIAN 

Sterlitamakskian 

20 
m 

0 

. . 1. . . 

Saiwan = 
"early Gharif" 

(1) 

Kingiacolpites 
subcircularis 

ARTINSKIAN 

LATE 
SAKMARIAN 

Sterlitamakskian 

20 
m 

0 

111 
Al Khlata 

Cycadopites cymbatus 

Protohaploxypinus spp. 

"Vittatina" 

SAKMARIAN 

ASSELIAN 

20 
m 

0 

H Al Khlata 

Microbaculispora spp. 

Cristatisporites spp. 

Parasaccites spp. 

STEPHANIAN 

20 
m 

0 

Al Khlata 

Potonieisporites spp. 

Punctatisporites spp. 

EARLY 
STEPHANIAN 

LATE 
WESTPHALIAN 

LOG. 6 1 . — Late Carboniferous and Early Permian of Oman, coordinated by Izart and Vaslet, after Broutin et al. (1995) and Angiolini 
et al. (1997); 1 , Saiwan = ex "early Gharif" sensu Love (1994). Well Suwaihat 3, 55°E - 20°N. 

EARLY PERMIAN OF SALT RANGE (PAKISTAN) 

Sait Range 

T 7 T 

Formations Fusulinids Pelecypods Palynomorphs Eastern european 
Stages 

T ^ T 
Amb 

Sardhai 

Warcha 

Dandot 

mm 
Tobra 

Cancellina 

Misellina 

Eurydesma 

Verrucosisporites 
ci planiverrucatus 

KUBERGANDIAN 

Cycadopites 
cymbatus 

Protohaploxypinus 
limpidus 

BOLORIAN 

ARTINSKIAN ? 

SAKMARIAN ? 

SAKMARIAN 
Tastubskian 

ASSELIAN 

CAMBRIAN 

LOG. 62. 
32°N. 

Early Permian of Sait Range Basin (Pakistan), coordinated by Iqbal et al., after Iqbal (this paper). Sait Range, 72°E 
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