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INTRODUCTION 

D u r i n g t h e c o n s t r u c t i o n of t h e ro a d Ml c r o s s i n g the NW p a r t s of Hungary 
i n 1972, the w o r k e r s o b s e r v e d l e a f p r i n t s when s c r a p i n g away a h i l l named 
B a r o m á l l a s between T a t a b á n y a and V é r t e s s z ő l ő s . They i n f o r m e d d r . I s t v á n 
SKOFLEK, c o l l a b o r a t o r of t h e Kuny Domonkos Museum ( T a t a ) , who c o l l e c t e d t h e 
p l a n t r e m a i n s w i t h t h e h e l p of h i s s t u d e n t s . SKOFLEK p u b l i s h e d a l i s t on t h e 
new p a l a e o f l o r i s t i c a l s i t e s of K o m á r o m c o u n t y i n c l u d i n g t h e l o c a l i t y among 
the r e l i c s of O l i g o c è n e f l o r a i n 1974. 

The m a t e r i a l p u b l i s h e d h e r e was g i v e n to t h e a u t h o r f o r s c i e n t i f i c e l a b ­
o r a t i o n by SKOFLEK. F o l l o w i n g t h e f i r s t c o l l e c t i o n s , f u r t h e r s a m p l e s were ob­
t a i n e d from t h e l e f t - o v e r s of t h e l o c a l i t y . The m a t e r i a l i s d e p o s i t e d i n t h e 
c o l l e c t i o n of t h e Kuny Domonkos Museum ( T a t a ) . 

Among t h e Upper O l i g o c è n e f l o r i s t i c a l a s s e m b l a g e s p u b l i s h e d from Hunga­
r y , o n l y t h e f l o r i s t i c a l a s s e m b l a g e of E g e r - Wind's B r i c k y a r d ( A N D R E Á N S Z K Y 
1966b, NAGY and P Á L F A L V Y 1963) a s w e l l as a minor a s s e m b l a g e of C s ö r ö g e n v i ­
r o n s i s mentioned ( V I T Á L I S and ZILAHY 1 9 5 2 ) . P Á L F A L V Y ( 1 9 6 7 ) p u b l i s h e d a f l o ­
r i s t i c a l l i s t from K e s z t ö l c d a t e d Upper O l i g o c è n e , w i t h o u t d e s c r i p t i o n and 
i l l u s t r a t i o n s . HABLY p u b l i s h e d f l o r i s t i c a l a s s e m b l a g e s of t h i s p e r i o d from 
V e r ő c e m a r o s ( 1 9 8 2 ) , K e s z t ö l c ( 1 9 8 8 ) and N a g y s á p ( 1 9 8 9 ) . The l o c a l i t i e s of 
E g e r , C s ö r ö g , V e r ő c e m a r o s a r e l o c a t e d on t h e n o r t h e r n p a r t s of Hungary, on 
the t e r r i t o r y of t h e E g e r i a n and Kovacov F o r m a t i o n s . P e r s o n a l c o m m u n i c a t i o n s 
of t h e l a s t few y e a r s i n f o r m e d us on s e v e r a l more Upper O l i g o c è n e o u t c r o p s 
found i n c o u r s e of g e o l o g i c a l s u r v e y s . T a k i n g a l l t h e s e i n t o c o n s i d e r a t i o n , 
s t i l l we must e m p h a t i c a l l y s t r e s s t h e i m p o r t a n c e of the V é r t e s s z ó l ő s f l o r a , 
b oth i n r e s p e c t of i t s r i c h n e s s and i t s g e o g r a p h i c a l p o s i t i o n . S i t u a t e d a t 
the w e s t e r n m o s t p a r t of t h e f o r m a t i o n s of t h e E g e r i a n s t a g e , the s e c t i o n 
y i e l d e d i n f o r m a t i o n on a n o t h e r E g e r i a n f o r m a t i o n , t h e Many f o r m a t i o n and i t s 
v e g e t a t i o n . 

On some f i n t i s of t h e V é r t e s s z ő l ő s f l o r a , t h e r e a r e o n l y some b r i e f pub­
l i c a t i o n s a v a i l a b l e a s y e t (HABLY 1976, 1979a, AMBRUS and HABLY 1979, HABLY 
and CSABA 1 9 7 7 ) . The c o m p l e t e d e s c r i p t i o n of t h e m a t e r i a l as w e l l as t h e 
e v a l u a t i o n of t h e f l o r a has been p e r f o r m e d r e c e n t l y , d u r i n g w h i c h s e v e r a l new 
r e s u l t s were a c h i e v e d e n r i c h i n g our knowledge on t h e Hu n g a r i a n Upper O l i g o c è ­
ne f l o r a . 



F i g . 1. L o c a t i o n of t h e p l a n t l o c a l i t y 

THE STRATIGRAPHICAL RELATIONS OF THE S I T E 

T h e r e was no r e a l p o s s i b i l i t y f o r i n v e s t i g a t i n g t h e e x a c t s t r a t i g r a p h i -
c a l p o s i t i o n of t h e s i t e d u r i n g the f i r s t c o l l e c t i o n , b e c a u s e of t h e l a r g e -
s c a l e c o n s t r u c t i o n works. On one s i d e , of t h e r o a d , however, an a r t i f i c i a l e x ­
p o s u r e was opened, on w h i c h the l a y e r s a s s o c i a t e d w i t h t h e p l a n t r e m a i n s can 
be f a i r l y w e l l o b s e r v e d . I n c o u r s e of t h e c o l l e c t i o n i t c o u l d o n l y be o b s e r ­
ved t h a t t h e f l o r i s t i c a l r e m a i n s o r i g i n a t e d from a more c l a y e y p a r t of t h e 
sandy r o c k from two a r e a s , t h a t were of 20 x 5-6 m e a c h . 

The d i r e c t i o n of t h e a r t i f i c i a l e x p o s u r e i s 120/300 . Four k i n d s of 
l i t h o l o g i c a l v a r i e t i e s c a n be s e p a r a t e d i n them, w h i c h a r e , however, not 
s t r i c t l y d i f f e r e n t i a t e d . A l l of them b e l o n g to t h e same l i t h o s t r a t i g r a p h i c a l 
u n i t , t h e Many F o r m a t i o n . 

I n t h e lowermost p a r t s of t h e e x p o s u r e l a s t i n g t i l l about 74 m we can 
f i n d u n i t 'A' c o n s i s t i n g of s m a l l s i z e g r a v e l c o m p r i s i n g p e b b l e s of 2,0 cm 
maximal d i a m e t e r , b a d l y s o r t e d , o b l i q u e l y s t r a t i f i e d rough s a n d s t o n e , i n t e r ­
c a l a t i n g w i t h rough s a n d s t o n e w i t h p e b b l e l e n s e s . U n i t 'B', c o m p r i s i n g rough 
g r a i n e d s a n d s t o n e as w e l l , i s found between 74-89 m, w i t h l i m o n i t i c i n c r u s t a ­
t i o n a t t h e s p l i t t i n g p l a n e s . The l e n g t h of t h i s u n i t i s 15 m i n our s e c t i o n . 
At the f o l l o w i n g 7 m e t r e s a g a i n we f i n d t h e r o c k s of u n i t 'A', f o l l o w e d by 
57 m l o n g phase of u n i t 'B' c o m p r i s i n g 3 i n t e r c a l a t i o n s of g r a v e l of h a l f 
m e t r e s e a c h . These a r e f o l l o w e d by a n o t h e r u n i t marked 'C' of r o u g h l y 20 m 
l e n g t h . T h i s i s a medium f i n e g r a i n e d s a n d s t o n e c o m p r i s i n g more c l a y e y com­
ponents t h a n t h e p r e v i o u s ones, " w i t h l a r g e c o n c r e t i o n s of rough s a n d s t o n e . 



The l a y e r s c o m p r i s i n g P e c t u n c u l u s a r e s i t u a t e d w i t h i n t h i s u n i t . At some 
p l a c e s , t h e r e a r e m i c a c e o u s seams of c l a y . U n i t ' C i s r e p l a c e d by u n i t 'D', 
l a s t i n g t i l l t h e end of the t r e n c h , e x t e n d i n g o v e r approx. 112 m. I t i s 
c o m p r i s i n g a l o o s e , rough g r a i n e d s a n d s t o n e w i t h o c c a s i o n a l i n t e r c a l a t i o n s of 
c l a y l e n s e s . A f t e r t h e f i r s t 17 m e t r e s of u n i t 'D' we f i n d a r i c h M o l l u s c a n 
f a u n a . A f a u l t l i n e i s s i t u a t e d h e r e , on t h e n o r t h e r n p a r t of which we f i n d 
t h e M o l l u s c a n l a y e r s , w h i l e on t h e s o u t h e r n p a r t s t h e l a y e r s w i t h c o a l seams 
can be s p o t t e d . The a n g l e of d i p of t h e f a u l t l i n e i s 310/20 . C o n s i d e r i n g 
t h e d i p and t h e d i r e c t i o n of t h e l a y e r w i t h c o a l seams, i t can be i d e n t i f i e d 
w i t h t h e beds c o n t a i n i n g t h e p l a n t r e m a i n s . 

The M o l l u s c a n f a u n a was d e t e r m i n e d by B Á L D I ( 1 9 7 6 ) . The f a u n a i s domi­
n a t e d by Upper O l i g o c è n e s p e c i e s , i n c l u d i n g s p e c i e s e n c o u n t e r e d i n t h e Lower 
O l i g o c è n e and t h e Miocene as w e l l . The s p e c i e s A m p u l l i n a c r a s s a t i n a Lamarck 
and G l o b u l a r i a s p . became e x t i n c t by t h e end of t h e O l i g o c è n e , t h u s we c a n n o t 
d e a l w i t h a Miocene s e q u e n c e h e r e . On t h e o t h e r hand, t h e s p e c i e s O i v a l i n g a  
o r n a t a A g a s s i z a p p e a r s f i r s t i n t h e Upper O l i g o c è n e , thu,s e x c l u d i n g t h e Lower 
O l i g o c è n e age. 

The n a n n o p l a n k t o n s t u d i e s on t h e l a y e r c o n t a i n i n g t h e l e a f p r i n t s r e v e a l e d 
t h a t t h e bed i n q u e s t i o n b e l o n g s to zone NP 24-25 ( p . c . of A. NAGYMAROSY), 
i . e . t h e E g e r i a n s t a g e . T a k i n g i n t o c o n s i d e r a t i o n t h e s i n g l e u n c e r t a i n s p e c i ­
men of C o c c o l i t h u s o r a n g e n s i s Bukry, t h e age of t h e sample can be r e s t r i c t e d 
to zone NP 25, t h a t i s , the end of t h e O l i g o c è n e . The n a n n o p l a n k t o n f l o r a , 
however, i s e x t r e m e l y poor, c h a r a c t e r i z e d by s m a l l i n d i v i d u a l number and 
s m a l l d i v e r s i t y . 

The n a n n o p l a n k t o n a s s e m b l a g e d e t e r m i n e d denote an e u h a l i n e s e a w a t e r , 
w h i c h i s not s a y i n g t h a t our l a y e r s were n e c e s s a r i l y d e p o s i t e d i n e u h a l i n e 
w a t e r s , b e c a u s e t h e n a n n o f l o r a c o u l d have been d r i f t e d t h e r e by s i n g l e wave-
d r i f t s a s w e l l . The M o l l u s c a n r e m a i n s denote uneven, c h a n g i n g s a l i n i t y , any­
ways, s u r p a s s i n g 10%o. The p r e s e n c e of Tympanotonus and A m p u l l i n a denote 
n e a r - s h o r e or l a g o o n f a c i e s . L i t h o l o g i c a l r e m a i n s as w e l l as t h e m a c r o f l o r a 
d e n o t e t h e same e n v i r o n m e n t a l c o n d i t i o n s . The Upper O l i g o c è n e f l o r a of V é r ­
t e s s z ő l ő s used to l i v e , s e e m i n g l y , a l o n g t h e s e a - s h o r e . 

THE MATERIAL ELABORATED AND METHODS OF INVESTIGATION 

The p a l a e o b o t a n i c a l r e m a i n s , m a i n l y l e a f p r i n t s , were p r e s e r v e d i n a r ­
g i l l a c e o u s s a n d s t o n e . The p l a t y l a y e r s w i t h m u s c o v i t e denote an u n d i s t u r b e d 
s e d i m e n t a t i o n , s u p p o r t e d by t h e l e a f p r i n t s found i n good s t a t e of p r e s e r v a ­
t i o n . The s u r f a c e of t h e b e d d i n g p l a n e s a r e crowded w i t h l e a f p r i n t s , many 
t i m e s making t h e d e t e r m i n a t i o n and r e c o g n i t i o n of t h e r e m a i n s d i f f i c u l t . I n 
most c a s e s , o n l y t h e p r i n t s of t h e l e a v e s were p r e s e r v e d , though i n some 
c a s e s r e m a i n s of t h e e p i d e r m i s can be s p o t t e d i n s m a l l p a t c h e s , o x i d i z e d and 
f r a g m e n t e d . The r o c k i t s e l f was s a t u r a t e d w i t h f e r r e o u s s o l u t i o n s . Most of 
t h e p r i n t s can be c h a r a c t e r i z e d by t h e same r u s t y c o l o u r . 

The s t a t e of p r e s e r v a t i o n of t h e f i n d s depends c o n s i d e r a b l y on t h e r o c k 
c o n t a i n i n g more sandy or c l a y e y p a r t i c l e s . As i n our c a s e most of t h e f i n d s 
were p r e s e r v e d i n s a n d s t o n e , m a i n l y t h e m a r g i n of t h e l e a v e s and t h e t e e t h 
a r e i n j u r e d , sometimes t h e c o m p l e t e margin i s m i s s i n g . 

The r o c k s a m p l e s c o n t a i n i n g l e a f p r i n t s e n c o u n t e r e d i n t h e p u b l i c c o l ­
l e c t i o n s c o n t a i n , i n most c a s e s , s e v e r a l l e a f p r i n t s , t h u s t h e i n v e n t o r y num­
ber of d i f f e r e n t s p e c i e s d e s c r i b e d from t h e same hand s p e c i m e n can be i d e n t i ­
c a l . Thus t h e sum of t h e i n v e n t o r y numbers does not e q u a l w i t h t h o s e of t h e 
i n d i v i d u a l r e m a i n s . T h e r e f o r e , when l i s t i n g the i n v e n t o r y number, t h e number 
of p r i n t s of a g i v e n s p e c i e s i s a l s o marked. Thus d i f f e r e n t s p e c i e s can have 
e q u a l i n v e n t o r y number as w e l l . The i n v e n t o r y number c o n s i s t s of t h r e e p a r t s . 
The f i r s t p a r t i s t h e same i n c a s e of a l l r e m a i n s , i . e . , 76, w h i c h s t a n d s f o r 
t h e y e a r of i n v e n t o r i z a t i o n . The n e x t number i s t h e s e r i a l number i t s e l f , 
w h i l e t h e t h i r d number d e n o t e d i f t h e p i e c e c o n s i s t s of one r o c k p i e c e o n l y 
or i f i t has a c o u n t e r p a r t . I n t h i s c a s e , t h e l a s t f i g u r e of t h e i n v e n t o r y 
number i s 2. Thus on t h e 337 i n v e n t o r y i t e m s t h e r e were n e a r l y 600 l e a f p r i n t s 
d e t e r m i n e d , as w e l l a s s e v e r a l i n d e t e r m i n e d p i e c e s and l o g f r a g m e n t s v i s i b l e . 
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TAXONOMY 

P t e r i d i a c e a e 
Adiantum L. 

Adiantum c a p i l l u s - v e n e r i s L.  
P l . I , F i g . 1. 

M a t e r i a l : No.: 76.101.1. 
1 p i e c e 

D e s c r i p t i o n : The margin of t h e l e a f l e t s i s c r e n a t e . T h e r e a r e two v e i n s 
r u n n i n g i n t o t h e l e a f from t h e s h a f t p e t i o l e b r a n c h i n g o f f and r u n n i n g a p a r t 
i n a f o r k i n g way. The s p o r a n g i a a r e p l a c e d a t t h e margin of t h e l e a f . F i n d s 
of the Adiantum c a p i l l u s - v e n e r i s L. a r e v e r y r a r e . I t i s known from f o s s i l 
e v i d e n c e of t h e A r i z o n a P l e i s t o c e n e o n l y . The genus i t s e l f i s known s i n c e t h e 
C a r b o n i f e r o u s p e r i o d , c o m p r i s i n g 27 f o s s i l g e n e r a a l t o g e t h e r . The s p e c i e s A.  
c a p i l l u s - v e n e r i s i s l i v i n g r e c e n t l y as w e l l . I t s a r e a i s d e t e r m i n e d by m i c r o -
c l i m a t o l o g i c a l f a c t o r s . T h i s s p e c i e s r e q u i r e s a c o n s t a n t l y wet, damp e n v i r o n ­
ment and t e m p e r a t e c l i m a t e . I t i s c u r r e n t l y known i n Hungary around t h e r m a l 
s p r i n g s and i n s i d e w e l l s . I n t h e Upper O l i g o c è n e , t h e t e m p e r a t e c l i m a t e , r e l ­
a t i v e l y h i g h e r t e m p e r a t u r e and a t m o s p h e r i c h u m i d i t y was p o s s i b l y g i v e n around 
the Taxodium m a r s h e s . A s i n g l e p i e c e of f o s s i l i t e m , however, i s not enough 
to s t a t e t h a t i t was a r a r e e l e m e n t of t h e T e r t i a r y f l o r a . T h i s p l a n t , due to 
i t s f i n e , d i s s e c t e d l e a f l e t s was p o s s i b l y not r e s i s t a n t enough to endure t h e 
t r i a l s of f o s s i l i z a t i o n . 

P i n e a c e a e 
P i n u s L. 

P i n u s t u z s o n i Novak 

1950 P i n u s T u z s o n i Novak; Novak, p. 49, P l . 1, F i g . 1. 
1979 P i n u s t u z s o n i Novak; H a b l y , p. 34, P I . 3, F i g . 2. 

M a t e r i a l : No.: 76.104.1. 
1 p i e c e 

D e s c r i p t i o n : T h e r e i s a t h r e e - n e e d l e s l e a f p r e s e n t i n t h e f l o r a . The 
l e n g t h of the l e a v e s c a n n o t be e s t a b l i s h e d b e c a u s e of t h e i r f r a g m e n t a r y 
s t a t e . The l e n g t h of t h e most c o m p l e t e n e e d l e i s n e a r l y 6 cm, but even t h i s 
one i s not c o m p l e t e . Such t h r e e - n e e d l e s l e a v e s a r e f r e q u e n t l y found i n t h e 
Hu n g a r i a n Lower O l i g o c è n e , m a i n l y i n the T a r d C l a y F o r m a t i o n . NOVAK ( 1 9 5 0 ) 
d e s c r i b e d t h e s p e c i e s from t h i s f o r m a t i o n , from t h e l o c a l i t y K i s e g e d . T r i p l e 
n e e d l e s were found a t t h e B u d a p e s t l o c a l i t i e s of t h e T a r d C l a y F o r m a t i o n as 
w e l l : VARGA ( 1 9 5 6 ) m e n t i o n e d i t from t h e B u d a ú j l a k Lower O l i g o c è n e , ANDRE-
Á N S Z K Y ( 1 9 6 3 ) , P Á L F A L V Y ( 1 9 7 8 ) from t h e Buda p a r t of the s e c t i o n opened d u r ­
i n g t h e c o n s t r u c t i o n of t h e un d e r g r o u n d t r a i n (METRO). HABLY ( 1 9 7 9 b ) m e n t i o n ­
ed t h e s p e c i e s from t h e b o r e h o l e marked H. 

P r o b a b l y t h e same s p e c i e s l i v e d on d u r i n g t h e Upper O l i g o c è n e of V é r t e s -
s z ő l ő s a s w e l l . I t s more s p e c i f i c r e l a t i o n s c a n n o t be e s t a b l i s h e d l a c k i n g t h e 
cone. There a r e s e v e r a l more n e e d l e s of P i n u s e n c o u n t e r e d i n t h e f l o r a , w h i c h 
a r e however v e r y f r a g m e n t a r y , t h e r e f o r e we c a n s a y n o t h i n g f o r s u r e about 
them. The s p e c i e s P. t u z s o n i i s not v e r y i n f o r m a t i v e i n r e s p e c t of c l i m a t e 
and h u m i d i t y , s i m i l a r to o t h e r f o s s i l P i n u s s p e c i e s . 

P i n u s s p . 

M a t e r i a l : No.: 76.8.1.; 76.23.1.; 76.28.1.; 76.59.1.; 76.121.1. 
5 p i e c e s 

6 



D e s c r i p t i o n : P i n e t r e e f r a g m e n t s and d o u b l e n e e d l e s a r e a s s i g n e d t o t h i s 
g roup, where t h e f r a g m e n t a r y s t a t e does not a l l o w a more p r e c i s e o b s e r v a t i o n 
on t h e p o s i t i o n of t h e l e a v e s i . e . , t h e i r t a x o n o m i c a l p o s i t i o n . The l e n g t h of 
t h e n e e d l e s c a n n o t be a s c e r t a i n e d , but t h e y a r e s e e m i n g l y v e r y l o n g i n some 
c a s e s . The s m a l l number of f r a g m e n t a r y p i n e n e e d l e s i n t h e f l o r a d e n o t e t h a t 
t h e y were p r o b a b l y t r a n s p o r t e d to t h e p l a c e of f o s s i l i z a t i o n from more d i s ­
t a n t a r e a s . P r o b a b l y t h e y were members of h i g h e r l y i n g t e r r a i n s , p r o b a b l y 
m o u n t a i n o u s a r e a s . 

T a X o d i a 
Taxodium R i c h . 

c e a a e 

Taxodium dubium ( S t e r n b e r g ) Heer  
P l . I , F i g . 3; P l . I I , F i g . 1. 

1B23 P h y l l i t e s d u b i u s S t e r n b . ; S t e r n b e r g , p. 37, P I . 36, F i g . 3. 
1825 P h y l l i t e s b u b i u s S t e r n b . ; i b i d . 4, t e n t , e t i n d e x . 
1825 F ' i l i c i t e s ; i b i d . 4, P I . 24, F i g . 2, t e n t , e t i n d e x . 
1838 T a x o d i t e s d u b i u s ( S t e r n b . ) P r e s l i n S t e r n b e r g , p. 204. 
1853 Taxodium dubium ( S t e r n b . ) Heer; Heer, p. 136. 
1971 Taxodium dubium ( S t e r n b . ) Heer; Buzek, p. 37, P I . 6, F i g s . 9-11; 

P I . 8, F i g s . 1-6. 

M a t e r i a l No.: 76. 
76.11.1. 
76.21.1. 
76.54.1. 
76.91.1. 
76.105.1 
76.119.1 
76.131.1 
76.151.1 
76.168.1 
76.183.1 
76.210.1 
76.233.1 
76.243.1 
76.254.1 
76.291.1 
76.300.1 

140 p i e c e s 

1 . 1 . ( 7 ) ; 
76.12.1 
76.26.1 
76.59.1 
76.95.1 

( 2 ) ; 76. 
; 76.124 
( 2 ) ; 76. 
; 76.153 
; 76.171 
; 76.188 

( 2 ) ; 76. 
; 76.234 
( 3 ) ; 76. 
; 76.270 
; 76.294 
( 3 ) ; 76. 

76.2.1.; 76 
. ( 2 ) ; 76.14 

76 . 2 7 . 1 . 
76.62.2. 
76.101.1 

107.1. ; 76. 
.1.; 76.125 
132.1.; 76. 
. 1 . ( 2 ) ; 76. 

.3.1. ; 76.7.1. 

.1.; 7 6 . 1 5 . 1 . ; 
; 76.39.1. ; 76 
; 76.79.1. ; 76 
. ( 9 ) ; 76.103.1 
1 0 9 . 1 . ( 4 ) ; 76. 

. 1 . 

. 1 . 
213 
. 1 . 
244 
. 1 . 
. 1 . 
308 

76.177 
76.189 

1. ; 76. 
76.239 

1.; 76. 
76.271 
76.296 

1.; 76. 

1 . ( 2 ) 
141.1. 
154.1. 
.1. 
. 1. 

76.129 
76.144 
76.160 

76.180.1. 
76.192.1. 

215.; 76.216.1 
. 1 . ( 2 ) ; 76.240 
247.1.; 76.250 
.1. ; 7 6 . 2 7 2 . 1 . 
.1.; 7 6 . 2 9 8 . 1 . 
309.1. 

( 2 ) ; 76.8.1. ( 6 ) ; 76.9.1 
76.19.1.; 76.20.1.; 

.48.1. ; 76. 53. 1.; 

.82.1. ; 76.90.1. ; 

.; 7 6 . 1 0 4 . 1 . ( 2 ) ; 
1 1 1 . 1 . ( 2 ) ; 7 6 . 1 1 6 . 1 . ( 3 ) 
.1.; 76.130.1. ; 
.1. ; 76.147.1. ; 
.1. ; 7 6 . 1 6 1 . 1 . ( 2 ) ; 

( 2 ) ; 76.182.1.; 
; 76 . 204.1 . ; 
. ( 2 ) ; 76. 230.1.; 
. 1 . ( 2 ) ; 76.242.1. ; 
.1. ; 76.251.1 .; 
; 76.277.1. ; 76.283.1. ; 
( 3 ) ; 76.299.1.; 

D e s c r i p t i o n : T h e r e were numerous f r a g m e n t s of s p r o u t s found i n t h e V é r -
t e s s z 5 1 5 s f l o r i s t i c a l a s s e m b l a g e . The s i z e of t h e l e a f l e t s i s v a r i a b l e , g e t ­
t i n g narrow and s h o r t e r t o w a r d s t h e end of t h e s p r o u t . T h e i r w i d t h v a r i e s 
between 0.1-0.3 cm, t h e i r l e n g t h r a n g i n g between 0.5-2.5 cm. Thus t h e y c a n be 
f a i r l y w e l l d i f f e r e n t i a t e d on t h e b a s i s of s i z e from t h a t of S e q u o i a a b i e t i n a 
and C e p h a l o t a x u s h a r r i n g t o n i a . The a n g l e of d i v e r g e n c e of t h e l e a f l e t s on t h e 
s p r o u t s v a r i e s between 50-60 , however, i t i s not to be t a k e n f o r g r a n t e d 
t h a t t h i s i s c o r r e s p o n d i n g to t h e o r i g i n a l s i t u a t i o n , b e c a u s e t h i s v a l u e was 
p o s s i b l y d i s t o r t e d d u r i n g e n t e r r e m e n t . 

T h i s s p e c i e s i s known to o c c u r r a r e l y i n t h e Lower O l i g o c è n e . I t i s not 
even f r e q u e n t i n t h e Upper O l i g o c è n e of Hungary. Such a g r e a t q u a n t i t y of t h e 
s p e c i e s was e n c o u n t e r e d o n l y on t h i s l o c a l i t y . The acme of t h e s p e c i e s took 
p l a c e i n Hungary a s w e l l as s e v e r a l p o i n t s of E u r o p e d u r i n g t h e Miocene, when 
i t s e r v e d as r o c k - f o r m i n g f o s s i l of c o a l seams. 

The abundant o c c u r r e n c e of t h e s p e c i e s a t V é r t e s s z ô l ô s c a n be e x p l a i n e d 
by l o c a l f o r m a t i o n of m a r s h e s . P a r a l l e l t o t h e d e t e r i o r a t i o n of t h e c l i m a t e 
t h e s p e c i e s became g r a d u a l l y e x t i n c t from Hungary. I t i s no l o n g e r met by t h e 
end of t h e P l i o c e n e and d u r i n g t h e P l e i s t o c e n e . 



S e q u o i a E n d l . 

c f . S e q u o i a a b i e t i n a ( B r o n g . ) K n o b l .  
P l . I , F i g . 2. 

1822 P h y l l i t e s a b i e t i n a B r o n g n i a r t i n C u v i e r ; p. 617, P I . 11, F i g . 13, 
1828 T a x i t e s l a n g s d o r f i i B r o n g . ; B r o n g n i a r t , p. 108. 

Brong.; Unger, p. 2, P I . 13, F i g . 1. 
54. P I . 20, F i g . 2; P I . 21, 

1849 T a x i t e s l a n g s d o r f i i 
1855 S e q u o i a l a n g s d o r f i i H e e r ; Heer, p 

F i g . 4. 
1867 S e q u o i a l a n g s d o r f i i ( B r o n g . ) Heer; S t u r , p 
1964 S e q u o i a a b i e t i n a ( B r o n g 

121, 147. 
i n C u r v i e r ) K n o b l o c h ; K n o b l o c h , 60-62, 

M a t e r i a l : No.: 7 6 . 8 . 1 . ( 3 ) ; 76.10.1.; 76.15.1.; 7 6 . 2 1 . 1 . ( 3 ) ; 76.23.1.; 
76.39.1.; 76.45.1.; 76.51.1.; 7 6 . 5 3 . 1 . ; 76.55.1.; 76.56.1.; 
76.59.1.; 76.61.1.; 76.61.1.; 76.64.1.; 7 6 . 7 3 . 1 . ( 2 ) ; 7 6 . 7 5 . 1 . ( 3 ) ; 
7 6 . 8 1 . 1 . ( 2 ) ; 76.85.1.; 7 6 . 8 8 . 1 . ( 2 ) ; 76.103.1.; 76.108.1.; 
7 6 . 1 1 6 . 1 . ( 2 ) ; 7 6 . 1 2 9 . 1 . ( 2 ) ; 76.133.1.; 7 6 . 1 3 8 . 1 . ( 8 ) : 7 6 . 1 3 9 . 1 . ( 4 ) 

47 p i e c e s 

D e s c r i p t i o n : I t s o c c u r r e n c e c a n be c o n s i d e r e d abundant i n t h e f l o r a of 
V é r t e s s z ő l ö s . The s p r o u t f r a g m e n t s a r e p r e s e n t i n n e a r l y 50 s p e c i m e n s . The 
n e e d l e s a r e v e r y s m a l l , t h i n , t h e i r l e n g t h i s o n l y a few mm. C o n s i d e r i n g t h e 
f a c t t h a t no c o n e s were a c t u a l l y found h e r e , we c a n n o t be a b s o l u t e l y c e r t a i n 
i n t h e t a x o n o m i c a l a s s i g n m e n t . 

C u p r e s s a c e a e 
L i b o c e d r i t e s E n d l . 

L i b o c e d r i t e s s a l i c o r n i o i d e s ( U n g e r ) E n d l i c h e r 

1838 H e l l i a s a l i c o r n i o i d e s Ung.; Unger, p. 101. 
1841 T h u y t e s s a l i c o r n i o i d e s Ung.; Unger, p. 11, P I . 2, F i g s . 1-4. 
1847 L i b o c e d r i t e s s a l i c o r n i o i d e s (Ung.) E n d l , ; E n d l i c h e r , p.275. 
1855 L i b o c e d r u s s a l i c o r n i o i d e s (Ung.) Heer; Heer, p. 47, P l . 21, F i g . 2, 
1919 C u p r e s s i n o c l a d u s s a l i c o r n i o i d e s (Ung.) Sew.; Seward, p. 307. 
1964 L i b o c e d r u s s a l i c o r n i o i d e s (Ung.) Heer; K o l a k o v s z k i j , p. 26, P l . 1, 

F i g s . 12-14; P I . 2, F i g . 1. 
1969 L i b o c e d r i t e s s a l i c o r n i o i d e s (Ung.) E n d l . : K n o b l o c h , p. 45, 63, 

P I . 25, F i g . 3. 
1971 H e l l i a s a l i c o r n i o i d e s Unger; F e r g u s o n , p. 55, P I . 3, F i g s , d-g; 

F i g s . 1 0 d - l . 
1976 L i b o c e d r i t e s s a l i c o r n i o i d e s (Ung.) E n d l . ; 

p. 16, P I . 3, F i g s . 5-8; P I . 15, F i g . 16; 
1978 L i b o c e d r i t e s s a l i c o r n i o i d e s (Ung.) E n d l . ; 

F i g s . 14-18; P I . 17, F i g s . 1-8. 
1979 L i b o c e d r i t e s s a l i c o r n i o i d e s (Ung.) E n d l . ; 

P I . 3, F i g s . 3-4; P I . 4, F i g . 2. 
1980 L i b o c e d r i t e s s a l i c o r n i o i d e s (Ung.) E n d l . ; Z a s t a w n i a k , p. 43, P l . 1 

F i g s . 1, l a . 

K n o b l o c h e t Kvacek. 
P I . 18, F i g . 3. 
Mai e t W a l t h e r , P l 

H a b l y , P l . 2, F i g . 1 

14, 

M a t e r i a l : No.: 76.116.1 
1 p i e c e 

D e s c r i p t i o n : G e n e r a l l y t h e r e a r e s e v e r a l l e a v e s o c c u r r i n g t o g e t h e r , 
f o r m i n g a c h a r a c t e r i s t i c b r a n c h i n g s p r o u t . Here we have o n l y a w h o r l of 
0.B cm X 0.5 cm found. The form of t h e c h a r a c t e r i s t i c L i b o c e d r i t e s w h o r l i s 
c u n e i f o r m , t h e b a s i s i s c o n c a v e , w i d e n i n g t o w a r d s t h e a p i c a l p a r t s . On t h e 
a p i c a l m a r g i n t h e r e a r e s h a l l o w rounded s i n u s e s . L e a f w h o r l s a r e t r a n s v e r s e d 
by 3 major v a s c u l a r b u n d l e s . 

From t h e Upper O l i g o c è n e of Hungary, NAGY and P Á L F A L V Y ( 1 9 6 3 ) m e n t i o n e d 
a p l a n t from t h e o u t c r o p of t h e E g e r - U i n d ' s B r i c k y a r d under t h e name of Ca 1o- 
c o d r u s ( L i b o c e d r u s ) s a l i c o r n i o i d e s Ung. n. comb. 



From t h e Lower O l i g o c è n e ( T a r d C l a y F o r m a t i o n ) VARGA ( 1 9 5 6 ) , A N D R E Á N S Z K Y 
( 1 9 6 3 ) , NOVAK ( 1 9 5 0 ) c o u l d d e s c r i b e s i m i l a r p l a n t s from t h e B u d a ú j l a k , C s i l ­
l a g h e g y and K i s e g e d f l o r a s , a s w e l l a s s e v e r a l b o r e h o l e s (HABLY 1 9 7 9 b ) . 

The o n l y p r i n t found a t V é r t e s s z ő l ő s p r o v e s t h a t i t was p r e s e n t i n v e r y 
s m a l l q u a n t i t i e s i n t h e E g e r i a n , p l a y i n g a v e r y s u b o r d i n a t e r o l e i n t h e f l o ­
r a . T h i s i s i n d i r e c t c o n t r a s t w i t h t h e C z e c h E g e r i a n , where t h e L. s a l i c o r ­ 
n i o i d e s i s one of t h e d o m i n a t i n g s p e c i e s , a m a r k e r of t h e h o r i z o n . We have no 
i d e a on t h e c a u s e s of w i t h d r a w a l of L. s a l i c o r n i o i d e s i n t h e H u n g a r i a n E g e r i ­
an. I n t h e O t t n a n g i a n S t a g e ( L o w e r M i o c e n e ) , a g a i n we meet t h e s p e c i e s i n 
g r e a t q u a n t i t i e s on t h e p a l a e o f l o r i s t i c a l l o c a l i t i e s . T h i s i s p r o v e d by t h e 
f l o r a of I p o l y t a r n ó c (JABLONSZKY 1914-15, HABLY 1985) from where s e v e r a l s p e ­
c i m e n s were c o l l e c t e d . 

I t i s w i d e l y d i s t r i b u t e d i n t h e E g e r i a n and t h e Miocene of E u r o p e . T h e r e 
a r e s p e c i m e n s known even from t h e S a r m a t i a n S t a g e and t h e P l i o c e n e f l o r a of 
Kodor as w e l l (K0LAK0VSKI 1 9 6 4 ) . 

C e p h a l o t a x a c e a e 
C e p h a l o t a x u s S i e b o l d e t Z u c c h a r i n i 

C e p h a l o t a x u s h a r r i n g t o n i a ( K n i g h t ) Koch f o s s i l i s  
P l . I I , F i g s . 2-3; F i g . 2. 

1966 C e p h a l o t a x u s d r u p a c e a S i e b , e t Z u c c . f o s s i l i s Andr.; A n d r e á n s z k y , 
p. 141, P l . 1, F i g . 1. 

1978 C e p h a l o t a x u s ex. g r . h a r r i n g t o n i a ( K n i g h t ) K. Koch f o s s i l i s ; Mai & 
W a l t h e r , p. 31. 

M a t e r i a l : No.: 7 6 . 9 . 1 . ( 3 ) ; 7 6 . 1 3 1 . 1 . ( 2 ) ; 7 6 . 2 1 4 . 1 . 
6 p i e c e s 

D e s c r i p t i o n : The w i d t h of t h e s p r o u t a x i s i s s u r p r i s i n g l y g r e a t , 0.3 cm. 
The s i z e o f , t h e l e a v e s s u r p a s s e s t h a t of t h e o t h e r r e l a t e d forms ( T a x o d i u m , 
S e q u o i a ) . t h e w i d t h of t h e l e a v e s i s r a n g i n g between 0.20-0.22 cm, t h e i r 
l e n g t h i s 2.2-2.6 cm. The l e a v e s a r e s w o r d - f o r m, a r c h e d , g e t t i n g narrow by 
t h e end. T h e i r a n g l e of d i v e r g e n c e i s 37-40 to h o r i z o n t a l l i n e . At some 
p l a c e s , the s c a r s l e f t by t h e f a l l e n l e a v e s can be o b s e r v e d , w h i l e on t h e 
o p p o s i t e s i d e t h e a p i c e s of t h e r e a r - s i d e l e a v e s a r e v i s i b l e from under t h e 
s p r o u t a x i s . The genus i s c u r r e n t l y l i v i n g i n E a s t e r n A s i a . 

A N D R E Á N S Z K Y ( 1 9 6 6 a ) p u b l i s h e d s i m i l a r r e m a i n s from t h e S a r m a t i a n f l o r a 
of B ü k k s z e n t m á r t o n . 

L a u r a c e a e 
Daphnogene Unger 

c f . Daphnogene c i n n a m o m i f o l i a ( B r o n g . i n C u v i e r ) Unger 
P l . I V , F i g . 2; P l . V I , F i g s . 1-2; P l . V I I , F i g s . 1-2; P l . V I I I , F i g s . 1-3; 
P l . I X , F i g . 2; F i g s . 4-5, 7, 9-13, 21, 27, 83. 

1822 P h y l l i t e s c i n n a m o m i f o l i a Brong. i n C u v i e r ; B r o n g n i a r t 2 Bd. 
1850 Daphnogene c i n n a m o m i f o l i a Unger; Unger, p. 168, P I . 39, F i g s . 7-9. 
1873 Cinnamomum r o s s m ä s s l e r i Heer; E n g e l h a r d t , p. 26, P l . 5, F i g . 4. 
1950 Cinnamomophyllum polymorphum (A. B r . ) K r ä u s e l & Weyland; K r ä u s e l & 

Weyland, p. 70, P I . 17, F i g s . 2-3; P l . 18, F i g . 1. 
1974 Daphnogene c i n n a m o m i f o l i a ( B r o n g . i n C u v i e r ) Unger; Kvacek & Wal­

t h e r , p. 199, P l . 1, F i g s . 1-2; P l . 2, F i g s . 1-5. 
1974 Daphnogene c i n n a m o m i f o l i a ( B r o n g . i n C u v i e r ) Unger; Kvacek & Wal­

t h e r , i b i d 202, P l . 1, F i g . 4; P l . 3, F i g s . 1-5. 
1974 Daphnogene c i n n a m o m i f o l i a ( B r o n g . i n C u v i e r ) Unger; Kvacek & Wal­

t h e r , i b i d . 201, P l . 1, F i g . 3; P I . 4, F i g s . 1-3. 
1978 Daphnogene c i n n a m o m i f o l i a ( B r o n g . i n C u v i e r ) Unger; Mai & W a l t h e r , 

p. 43, P I . 2, F i g s . 24-25; P I . 20, F i g s . 5-9; P l . 21, F i g s . 1-2. 
1988 Daphnogene c i n n a m o m i f o l i a ( B r o n g . i n C u v i e r ) Unger; Hably p. 39, 

P I . 5, F i g s . 1-5; P l . 6, F i g . 1. 

9 



M a t e r i a l : No.: 76.3.1.; 76.5.1.; 7 6 . 6 . 1 . ( = 7 6 . 1 8 8 . 1 . c o u n t e r p a r t ) ; 76.7.1.; 
76.11.1.; 76.14.1.; 76.21.1.; 76.101.1.; 76.107.1.; 7 6 . 1 3 0 . 1 . ( 2 ) ; 
76.136.1.; 76.141.1.; 76.153.1.; 76. 160.1.; 76.161.1.; 76.188.1.; 
76.194.1.; 7 6 . 1 9 5 . 1 . ( 2 ) ; 76.223.1.; 76.229.1.; 76.269.1.; 
7 6 . 2 7 2 . 1 . ( 4 ) ; 76.283.1.; 76.291.1.; 7 6 . 2 9 5 . 1 . ( 2 ) ; 76.296.1.; 
76.301.1.; 76.306.1.; 76.310.1.; 76.311.1.; 76.312.1.; 76.315.1. 

37 p i e c e s 

D e s c r i p t i o n : The l e a v e s a r e l a r g e , f o u n d g e n e r a l l y w i t h o u t t h e p e t i o l e . 
T h e i r shape i s o b o v a t e , r e a c h i n g t h e i r m a x i m a l w i d t h a t t h e u p p e r t h i r d of 
t h e l a m i n a . T h i s i s 6.3 cm i n c a s e o f t h e b i g g e s t p i e c e , r a n g i n g g e n e r a l l y 
b e t w e e n 3.0-5.0 cm. The c o m p l e t e l e n g t h o f t h e b i g g e s t l e a f ( 7 6 . 6 . 1 ) c o m p l e ­
m e n t e d c o u l d be 16 cm, t h e t o t a l l e n g t h m e a s u r a b l e i s 15.5 cm due t o t h e 
f r a g m e n t e d s t a t e o f t h e a p e x . The c o m p l e t e d l e n g t h o f t h e r e s t o f t h e l e a v e s 
i s r a n g i n g b e t w e e n 10-11 cm. The m a r g i n o f t h e l e a f i s e n t i r e , t h e apex and 
t h e b a s i s a r e a c u t e . The b i g g e s t s p e c i m e n i s a l m o s t c o m p l e t e , t h u s t h e s y s t e m 
Df t h e v e i n s can be s t u d i e d v e r y w e l l . A t 1.2 cm f r o m t h e end o f t h e l a m i n a , 
t h e r e a r e two s t r o n g b a s a l v e i n s b r a n c h i n g o f f a s y m m e t r i c a l l y f r o m t h e m i d v e ­
i n , h a v i n g t h e same w i d t h as t h e m i d v e i n i t s e l f . The s t a r t i n g p o i n t of t h e s e 
v e i n s i s n o t a l w a y s t h e same, t h e y a r e g e n e r a l l y s t a r t i n g w i t h 0.2-0.5 cm o f 
d i f f e r e n c e . I n t h e i r d i s t a n c e f r o m t h e b a s i s t h e r e a r e a l s o s m a l l e r d i f f e r e n ­
ces e n c o u n t e r e d , r o u g h l y p r o p o r t i o n a l to t h e s i z e o f t h e l e a f . 

On t h e s p e c i m e n 76.6.1., t h e two b a s a l v e i n s a r e 1.4 cm a p a r t f r o m t h e 
m i d v e i n and 1.7 cm f a r f r o m t h e m a r g i n a t t h e w i d e s t p o i n t o f t h e l a m i n a . I n 
cas e o f some o t h e r s p e c i m e n s , h o w e v e r , t h e y a r e n e a r e r t h e m a r g i n , and i n 
o t h e r c a s e s , t h e d i s t a n c e f r o m t h e m a r g i n and t h e m i d v e i n i s r o u g h l y e q u a l 
h e r e . 

.Around t h e u p p e r t h i r d o f t h e l e a f , t h e r e i s a s t r o n g e r s e c o n d a r y v e i n 
s t a r t i n g f r o m t h e m i d v e i n , w h i c h i s t u r n i n g b a c k t o w a r d s t h e m i d v e i n a t a 
h i g h e r p o i n t , f o r m i n g a l o o p . The b a s a l v e i n s o f s e c o n d o r d e r c o n t a c t t h i s 
s e c o n d a r y v e i n , a l s o i n a l o o p - l i k e m anner. A t t h e l o w e r t w o - t h i r d o f t h e 
l e a f , v e i n s o f t h e t h i r d o r d e r a r e r u n n i n g b e t w e e n t h e m i d v e i n and t h e b a s a l 
v e i n s a l m o s t h o r i z o n t a l l y , b r a n c h i n g and l a t e r a n a s t o m i z a t i n g . A t t h e s i d e 
f a c i n g t h e m a r g i n t h e r e i s a s y s t e m o f v i g o r o u s v e i n s s t a r t i n g f r o m t h e b a s a l 
v e i n s , t a k i n g an a r c h e d c o u r s e and r e t u r n i n g a t some d i s t a n c e t o t h e s t a r t i n g 
v e i n , c r e a t i n g a more o r l e s s r e g u l a r l o o p s y s t e m i n t h e m e a n t i m e . 

A p a r t f r o m t h e V é r t e s s z ő l ö s s i t e , t h e s p e c i e s was f o u n d on s e v e r a l Upper 
O l i g o c è n e p a l a e o b o t a n i c a l l o c a l i t i e s o f H u n g a r y (HABLY 1982, 1 9 6 8 ) . C l o s e 
a n a l o g i e s o f t h e s p e c i e s w e r e f o u n d i n t h e Z s i l - v a l l s y ( T r a n s y l v a n i a ) i n t h e 
f o r m o f p r i n t s , p u b l i s h e d by STAUB ( 1887 ) u n d e r t h e name o f Cinnamomum p o l y - 
morphum A l . B r . More new f i n d s were p u b l i s h e d by K V A Ö E K and WALT HER ( 1974) 
f r o m t h e l o c a l i t i e s H a b i c h t s w a l d , M e i s s n e r , S e i f h e n n e r s d o r f . I n t h e V é r t e s -
s z ő l ő s f l o r a , i t i s o c c u r r i n g a s s o c i a t e d w i t h P a l a e o t r o p i c a l and A r c t o t e r t i a -
r y e l e m e n t s , t h e c o m p o s i t i o n of w h i c h i s r e l a t e d i n many ways t o t h e S e i f h e n ­
n e r s d o r f and t h e Z s i l - v a l l e y f l o r a s . 

A c c o r d i n g t o t h e t a x o n o m i c a l s y s t e m o f KVACEK and WALTHER ( 1 9 7 4 ) , t h e 
s p e c i e s D. c i n n a m o m i f o l i a i s c h a r a c t e r i s t i c o f t h e b o u n d a r y o f t h e O l i g o c è n e 
and t h e M i o c e n e p e r i o d s . 

C o n s i d e r i n g t h e f a c t t h a t o u r l o c a l i t y i s d a t e d t o t h e E g e r i a n s t a g e , 
t h i s s t a t e m e n t i s c o r r o b o r a t e d by t h e V é r t e s s z ő l ö s e v i d e n c e as w e l l . The au­
t h o r s o f t h e c i t e d p a p e r c o n s i d e r t h e s e l a r g e l e a v e s as m e s o m o r p h i c shadow 
l e a v e s , w h i l e t h a t o f t h e D. l a n c e o l a t a Ung. w h i c h i s s m a l l e r and more n a r r o w 
w o u l d be t h e x e r o m o r p h i c l i g h t - l s a f . I n t h e V é r t e s s z ő l ö s f l o r a , b o t h s p e c i e s 
( o r t y p e s ) a r e o c c u r r i n g , t h a t i s , n o t e x c l u d i n g t h a t t h e r e m a i n s b e l o n g t o 
t h e same s p e c i e s as shadow- and l i g h t - l e a v e s , r e s p e c t i v e l y . 

From t h e p o i n t o f c l i m a t o l o g y , t h e D. c i n n a m o m i f o l i a c a n be r e g a r d e d as 
a u t h o r i t a t i v e . I n a c c o r d w i t h t h e r e s t o f t h e p l a n t s p r e f e r r i n g h u m i d e n v i ­
r o n m e n t we can s t a t e t h a t t h i s p l a n t was t h e c o n s t i t u e n t o f a s u b t r o p i c a l 
f o r e s t a b o u n d i n g i n h u m i d i t y , g r o w i n g D. l a n c e o l a t a t y p e l e a v e s i n t h e o u t e r 
p a r t s o f t h e f o l i a g e e x p o s e d t o l i g h t . 
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c f . Daphnogene l a n c e o l a t a Unger  
F i g s . 3, 15, 17, 29, 35, 38. 

1850 Daphnogene l a n c e o l a t a Unger; Unger, p. 424. 
1850 Daphnogene l a n c e o l a t a Unger; Unger, p. 167, 
1873 Daphnogene u n g e r i H e e r ; E n g e l h a r d t , p. 27, 
1873 E u c a l y p t u s o c e a n i c a Unger; E n g e l h a r d t , i b i d 
1934 Daphnogene l a n c e o l a t a Unger; Weyland, p. 83 

P l . 13, F i g . 7; P l . 14, F i g . 8. 
1950 Cinnamomophyllum s c h e u c h z e r i ( H e e r ) K r ä u s e l 

Weyland, p. 68, P l . 11, F i g . 7; P l . 16, F i g 
T e x t - f i g . 25. 

1963 Cinnamomophyllum s c h e u c h z e r i ( H e e r ) K r ä u s e l 
F i g s . 4-6. 

1963 L a u r o p h y l l u m acutimontanum Mai; Mai, i b i d , 
f i g s . 11 a - e . 

1964 Cinnamomophyllum s c h e u c h z e r i ( H e e r ) K r ä u s e l 
p. 48, P l . 17, F i g s . 1-4. 

1965 Cinnamomophyllum b i t t e r f e l d e n s e S c h n e i d e r ; 
P I . 4, F i g s . 11-13. 

1976 Daphnogene l a n c e o l a t a Unger; B û z e k , Holy & 
F i g s . 1-4; P I . 19, F i g s . 3-7. 

1978 Daphnogene l a n c e o l a t a Unger; Mai & W a l t h e r , 
F i g s . 1-23; P I . 19, F i g s . 1-15; P I . 20, F i g 

P I . 34, F i g s . 1-7. 
P I . 5, F i g . 5. 
. 29, P I . 5, F i g . 11. 
, P I . 11, F i g . 6; 

& Weyland; K r ä u s e l & 
s . 1-6; P l . 17, F i g . 1 

& Wey l a n d ; Mai, P l . 8 

P l . 8, F i g . 10; T e x t -

& Weyland; W a l t h e r , 

S c h n e i d e r , p. 1241, 

K v a c e k , p. 100, P I . 7, 

p. 40, P I . 2, 
s . 1-4. 

M a t e r i a l : No.: 7 6 . 2 . 1 . ; 76.3.1 
76.82.1.; 76.83.1.; 76.95.1.; 7 6 . 1 0 1 . 1 . ; 76.104.1.; 76.109.1. 
76.115.1 
76. 153. 1 
76.198.1 
76.244. 1 
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76.116.1. 
76.157.1. 
76.202.1 
76.245.1. 

76.7.1.; 7 6 . 2 1 . 1 . ; 76.49.1.; 7 6 . 5 1 . 1 . ( 2 ) ; 

76.119.1. 
76.165.1. 
76.214.1 
76.246.1. 

7 6 . 1 2 8 . 1 . ; 7 6 . 1 4 5 . 1 . ; 76.150.1 
7 6 . 1 8 0 . 1 . ( 2 ) ; 7 6 . 1 8 8 . 1 . ( 2 ) ; 
7 6 . 2 1 6 . 1 . ; 76.234.1 . ; 76.243.1 
7 6 . 2 7 2 . 1 . ( 4 ) ; 7 6 . 2 8 7 . 1 . 

D e s c r i p t i o n : The l e a v e s a r e g e n e r a l l y of s m a l l s i z e , t h e i r s h a p e i s l a n ­
c e o l a t e o v a t e or narrow o v a t e . T h i s way t h e y can be d i f f e r e n t i a t e d from D.  
c i n n a m o m i f o l i a , a p a r t from t h e i r s i z e , on t h e b a s i s of form as w e l l . The mar­
g i n of t h e l e a v e s i s e n t i r e , t h e apex and t h e b a s i s i s a c u t e . The s t r o n g p a i r 
of b a s a l v e i n s i s b r a n c h i n g o f f from t h e m i d v e i n a t d i f f e r e n t d i s t a n c e s . The 
l e a v e s a r e a s y m m e t r i c a l . On some s p e c i m e n s i t c a n be o b s e r v e d t h a t t h e b a s a l 
v e i n s j o i n t h e m i d v e i n a g a i n i n a l o o p - l i k e manner a t t h e upper p a r t of t h e 
l e a f t h r o u g h a s e c o n d a r y v e i n s t a r t i n g from h e r e . T h i s l a t t e r v e i n Ls r u n n i n g 
a r c h e d t o w a r d s t h e apex, f o r m i n g a l o o p h e r e a g a i n t h r o u g h a h i g h e r s e c o n d a r y 
v e i n . The b a s a l v e i n , which i s a p p r o x i m a t e l y of t h e same w i d t h as t h e m i d v e i n 
i t s e l f i s r u n n i n g , i n most c a s e s , much n e a r e r t h e m a r g i n t h a n t h e m i d v e i n . On 
t h e s p e c i m e n 76.115.1'. t h i s d i f f e r e n c e i s s e e m i n g l y v e r y s h a r p . The b a s a l 
v e i n s h e r e a r e r u n n i n g o n l y 0.2 cm f a r from t h e m a r g i n , a l m o s t p a r a l l e l to 
t h e m a r g i n of t h e l e a f . T h e i r d i s t a n c e from t h e m i d v e i n a t t h e w i d e s t p o i n t 
of t h e l e a f i s 0.60-0.65 cm. The b a s a l v e i n s have an a n g l e of d i v e r g e n c e of 
32-34 a t t h e i r s t a r t , becoming a l m o s t p a r a l l e l by a q u i c k a r c h i n g p h a s e up­
w a r d s . I n t h e l o w e r t w o - t h i r d of t h e l e a f , t h e network of t e r t i a r y v e i n s i s 
s e l d o m v i s i b l e . I n some c a s e s we c a n o b s e r v e a t h i n h o r i z o n t a l v e i n h e r e and 
t h e r e between t h e m i d v e i n and t h e b a s a l v e i n s . Between t h e b a s a l v e i n s and 
t h e m a r g i n of t h e l e a v e s , however we c a n n o t f i n d t h e l o o p - l i k e t e r t i a r y s y s ­
tem a s i t i s a p p a r e n t i n c a s e of t h e D. c i n n a m o m i f o l i a . The c h a r a c t e r of t h e 
l e a v e s i n g e n e r a l i s much more s k i n - l i k e t h a n t h a t of D. c i n n a m o m i f o l i a . T h i s 
would s u p p o r t t h e h y p o t h e s i s a c c o r d i n g to w h i c h t h e D. l a n c e o l a t a i s a l i g h t 
l e a f . 

I h e s p e c i e s was e n c o u n t e r e d i n Upper O l i g o c è n e ( E g e r i a n ) l a y e r s from 
Hungary, from t h e t e r r i t o r y of t h e Kovacov F o r m a t i o n . 

L a u r a c e o u s f o r e s t s today a r e s i t u a t e d a r o u n d or under 800 m a . s . l . T h e i r 
r e q u i r e m e n t of a n n u a l p r e c i p i t a t i o n i s around 1000-2000 mm, t h e mean t e m p e r a ­
t u r e i s a round 21-23"C. Even i f we do not s u p p o s e s u c h a t r o p i c a l c l i m a t e f o r 
t h e H u n g a r i a n O l i g o c è n e , we can s u p p o s e t h a t t h e D. l a n c e o l a t a was an e s s e n ­
t i a l c o n s t i t u e n t o f a humid s u b t r o p i c a l f o r e s t h e r e . 
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P l . I X , F i g s . 1, 3; P l . X, F i g s . 1-3; P l . X I , F i g s . 1-3; P l . X I I , F i g s . 1-2; 
F i g s . 6, 8, 14, 16, 18-20, 23-26, 28, 30-34, 37, 39. 

1847 C e a n o t h u s b i l i n i c u s Unger; Unger, p. 145, P l . 49, F i g . 9. 
1950 Cinnamomophyllum s c h e u c h z e r i ( H e e r ) K r ä u s e l e t Weyland; K r ä u s e l e t 

Weyland, p. 68, P l . 11; F i g . 7; P l . 16, F i g s . 1-6; P l . 17, F i g . 1; 
P l . 18, F i g s . 2-4; T e x t - f i g s . 2 5 -26. 

1963 Cinnamomophyllum polymorphum ( A l . B r . ) K r ä u s e l e t Weyland ; Weyland 
e t K ü p p e r , ' p . 104, P l . 25, F i g s . 28-29, T e x t - f i g . 10. 

1964 Cinnamomophyllum b i l i n i c u m ( U n g e r ) K n o b l o c h ; K n o b l o c h , p. 601. 
1965 Cinnamomophyllum b i t t e r f e l d e n s e S c h n e i d e r , p. 1241, P l . 4, 

F i g s . 11-13, T e x t - f i g . 5. 
1967 Daphnogene b i l i n i c a (Ung.) K n o b l o c h e t K v a c e k ; K n o b l o c h e t K v a c e k ; 

p. 201. 
1971 Daphnogene b i l i n i c a (Ung.) K n o b l o c h e t K v a c e k ; K v a c e k , p. 67, 

P l . 2, F i g s . 1-4; P l . 9, F i g s . 4-6; T e x t - f i g . 14. 
1978 Daphnogene b i l i n i c a (Ung.) K n o b l o c h e t K v a c e k ; T i c l e a n u e t G i v u l e s -

c u , p. 140, P l . 2, F i g s . 1-4, 8-9; P l . 3, F i g s . 6-7. 
1979 Daphnogene b i l i n i c a (Ung.) K n o b l o c h e t K v a c e k ; H a b l y , p. 56, T e x t -

f i g . 1. 
1988 Daphnogene b i l i n i c a (Ung.) K n o b l o c h e t K v a c e k ; H a b l y , p. 36, P l . 3, 

F i g s . 1-5; P l . 4, F i g . 6; P l . 7, F i g . 3. 

M a t e r i a l : No.: 76.1.1.; 7 6 . 6 . 1 . ( 4 ) ; 7 6 . 8 . 1 . ; 76.11.1.; 76.12.1.; 7 6 . 2 1 . 1 . ; 
76.28.1.; 76.49.1.; 76.66.1.; 7 6 . 7 0 . 1 . ; 76.72.1.; 76.77.1.; 
76.83.1.; 76.92.1 .; 76.105.1.; 76.116.1.; 76.134. 1 . ( = 7 6 . 1 4 5 . 1 . ) ( 3 ) ; 
76.140.1.; 76.141.; 76.144.1.; 7 6 . 1 4 8 . 1 . ( 6 ) ; 7 6 . 1 6 1 . 1 . ( 5 ) ; 
7 6 . 1 6 2 . 1 . ( 2 ) ; 7 6 . 1 8 0 . 1 . ; 7 6 . 1 8 8 . 1 . ( 5 ) ; 76.194.1.; 7 6 . 1 9 5 . 1 . ( 2 ) ; 
7 6 . 2 0 2 . 1 . ( 2 ) ; 7 6 . 2 1 7 . 1 . ( 2 ) ; 7 6 . 2 3 9 . 1 . ; 76.242.1.; 76.243.1.; 
76.247.1.; 76.267.1.; 7 6 . 2 8 3 . 1 . ; 76.291.1.; 76.313.1.; 7 6 . 3 1 4 . 1 . 
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D e s c r i p t i o n : The l e a v e s a r e g e n e r a l l y l a r g e , t h e i r c o m p l e t e l e n g t h e x ­
t e n d i n g to 8-11 cm, w i d t h r a n g i n g between 1.8-3.8 cm. T h e i r g r e a t e s t w i d t h i s 
r e a c h e d i n t h e upper t h i r d o f t h e l e a f , t h u s t h e i r s h a p e i s o b o v a t e , g e n e r a l ­
l y e l o n g a t e d o b o v a t e . I n t h e V é r t e s s z ő l ő s f l o r a two t y p e s of t h e s p e c i e s 
c o u l d be d i f f e r e n t i a t e d , w i t h t r a n s i t i o n a r y forms between them. The f i r s t 
t y p e i s w i d e r , mesomorphic i n c h a r a c t e r , e.g. 76.195.1, 76.8.1., 76.194.1. 
and an i n t e n s i v e l y e l o n g a t e d narrow t y p e l i k e 76.161.1., 76.188.1 (4 p i e c e s ) 
and 7 6 . 1 9 5 . 1 . A l l of them h a v e an o b o v a t e form and t h e c h a r a c t e r of t h e v e i n 
s y s t e m i s s i m i l a r . 

The b a s a l v e i n s w h i c h a r e v e r y s t r o n g a r e b r a n c h i n g o f f i n a V-shape 
from t h e m i d v e i n , t h a t i s , g e t t i n g g r a d u a l l y f u r t h e r from i t t o w a r d s the 
apex. I n t h e upper t h i r d of t h e l e a f , a t t h e w i d e s t p o i n t , t h e y a r e f o r m i n g a 
l o o p w i t h a n o t h e r c o n s i d e r a b l y s t r o n g p a i r of s e c o n d a r y v e i n s s t a r t i n g from 
the m i d v e i n . ' T h e i r f u r t h e r l o o p - l i k e c o n n e c t i o n s c a n be t r a c e d t i l l t h e apex. 
Between t h e m i d v e i n and t h e b a s a l v e i n s t h e r e i s a n e a r l y h o r i z o n t a l s y s t e m 
of t e r t i a r y v e i n s , w h i l e t o w a r d s t h e m a r g i n , v e i n s from t h e b a s a l v e i n s c a n 
be o b s e r v e d , a r c h i n g u p w a r d s . I n c a s e of t h e s e v e i n s , however, t h e f o r m a t i o n 
of l o o p s c a n be o b s e r v e d v e r y r a r e l y , o n l y i n t h e upper h a l f of t h e w i d e r 
t y p e l e a v e s . 

D. b i l i n i c a was found i n Hungary a t t h e V e r ő c e m a r o s s i t e a s w e l l , a l s o 
i n E g e r i a n l a y e r s . I n t h e n e i g h b o u r i n g c o u n t r i e s ( C z e c h o s l o v a k i a , Romania, 
GDR) i t i s w i d e l y d i s t r i b u t e d i n t h e Upper O l i g o c è n e , though a c c o r d i n g t o the 
s y s t e m of KVACEK and WALTHER ( 1 9 7 4 ) i t i s more t y p i c a l f o r t h e M i o c e n e . A p a r t 
from t h e i r f r e q u e n t o c c u r r e n c e i n t h e M i o c e n e , t h e y a r e dominant e l e m e n t s a t 
some p l a c e s a l r e a d y i n t h e Upper O l i g o c è n e , e.g., i n Hungary. I n t h e E g e r i a n 
of C e n t r a l E u r o p e i t can be found m a i n l y among t h e A r c t o t e r t i a r y e l e m e n t s a l ­
r e a d y . I n t h e V é r t e s s z ő l ő s and V e r ő c e m a r o s f l o r a s t h e s p e c i e s u s e d t o l i v e 
among s u b t r o p i c a l c o n d i t i o n s , i n c a s e of V é r t e s s z ő l ő s , among c o n s i d e r a b l y hu­
mid c l i m a t i c r e l a t i o n s . I n t h e l a t t e r f l o r a i t c an be c o n s i d e r e d a s d o m i n a t ­
i n g s p e c i e s due to i t s g r e a t i n d i v i d u a l number. 
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Daphnogene sp. 
P l . X I I , F i g . 3; F i g s . 22, 36. 

M a t e r i a l : No.: 7 6.105.1; 76.229.1; 76.293.1. 
3 p i e c e s 

D e s c r i p t i o n : C h a r a c t e r l e s s s m a l l l e a v e s , t h e e x a c t t a x o n o m i c a l p o s i t i o n 
of w h i c h i s h a r d t o s p e c i f y . The two s t r o n g b a s a l s e c o n d a r y v e i n s o f f e r some 
g u i d a n c e i n e s t a b l i s h i n g t h e Daphnogene c h a r a c t e r of t h e p i e c e s . 

A p a r t from t h e s e , t h e r e a r e a number of f r a g m e n t s p r e s e n t i n t h e assem­
b l a g e t h e c o r r e c t a s s i g n m e n t of w h i c h i s i m p o s s i b l e , l a c k i n g t h e c h a r a c t e r i s ­
t i c d e t a i l s . 

L a u r o p h y l l u m G o e p p e r t 

L a u r o p h y l l u m s p . I .  
P l . V, F i g . 1; F i g . 40. 

M a t e r i a l : No.: 7 6 . 1 5 1 . 1 ( = 7 6 . 1 5 2 . 1 . c o u n t e r p a r t ) . 
1 p i e c e 

D e s c r i p t i o n : Only t h e b a s a l h a l f of t h e l a m i n a was p r e s e r v e d . I t s w i d t h 
i s 7 cm, t h e c o m p l e t e d o r i g i n a l l e n g t h c o u l d have been about 16 cm. The b a s i s 
i s a c u t e , t h e apex m i s s i n g , t h e m a r g i n of t h e l e a f i s e n t i r e . B e c a u s e we have 
th e f r o n t a l s i d e of t h e l e a f p r e s e r v e d , t h e t e r t i a r y v e i n s y s t e m and t h e end­
i n g s of t h e s e c o n d a r y v e i n s a r e v i s i b l e o n l y i n a g l i d i n g l i g h t a t c o r r e c t an­
g l e . The m i d v e i n i s s t r o n g , 1.5 mm wide a t t h e b a s i s , g e t t i n g narrow t o w a r d s 
th e apex. The v e i n s of t h e s e c o n d a r y o r d e r a r e v e r y t h i n , t h e i r s t r a i g h t 
p h a s e i s s t i l l o b s e r v a b l e ; however, t h e camptodromous v e i n s y s t e m i s v e r y 
d i f f i c u l t to t r a c e . The d i s t a n c e between t h e s e c o n d a r y v e i n s i s v e r y g r e a t . 
At t h e l e f t s i d e of t h e l a m i n a , p r o c e e d i n g from t h e b a s i s t i l l t h e apex, 
t h e i r d i s t a n c e m e a s u r e d on t h e m i d v e i n i s 1.8 cm, 2.4 cm, 2.5 cm, w h i l e on 
t h e r i g h t s i d e , 1.6 cm, 2.1 cm, 2.5 cm, r e s p e c t i v e l y . The a n g l e of d i v e r g e n c e 
of t h e v e i n s i s 45 , 45 , 50 and 55 on t h e l e f t s i d e w h r l e 43 , 48 , 52 
and 49 on t h e r i g h t s i d e , a l s o p r o c e e d i n g from t h e b a s i s t o w a r d s t h e apex. 
Between t h e m i d v e i n and t h e s e c o n d a r y v e i n s t h e r e a r e f u r t h e r i n t e r m e d i a t e 
v e i n s s t a r t i n g , w h i c h a r e , however, v e r y t h i n . T h e s e can be f u r t h e r c o n n e c t e d 
to o t h e r i n t e r m e d i a t e v e i n s or s e c o n d a r y v e i n s t o form l o o p s . 

S t a r t i n g from t h e s e c o n d a r y v e i n s , t h e r e i s a v e r y f i n e s y s t e m of t e r t i ­
a r y v e i n s c o n n e c t i n g t h e s e c o n d a r y v e i n s w i t h each o t h e r , f o r m i n g , i n t h e 
meantime, l o o p - l i k e p a t t e r n s . 

L a u r o p h y l l u m s p . I I . 
P l . X X I I , F i g . 1; P l . X X I I I , F i g s . 2-4; F i g s . 41-43, 46-47. 

M a t e r i a l : No.: 7 6 . 1 0 6 . 1 ; 76.107.1; 76.195.1.; 76.200.1; 76.300.1. 
5 p i e c e s 

D e s c r i p t i o n : The form of t h e l e a v e s i s n a r r o w e l l i p t i c , t h e apex and t h e 
b a s i s a r e a c u t e , t h e m a r g i n of t h e l e a v e s i s e n t i r e . The m i d v e i n i s s t r o n g , 
t h e s e c o n d a r y v e i n s a r e t u r n i n g upwards i n an a r c h , t h e i r c o n n e c t i n g e a c h 
o t h e r v e r y r a r e l y v i s i b l e , t h a t i s , t h e camptodromous c h a r a c t e r g e n e r a l l y 
c a n n o t be e s t a b l i s h e d , due to poor s t a t e of p r e s e r v a t i o n . At some p l a c e s , 
t h e r e a r e f u r t h e r i n t e r m e d i a t e v e i n s randomly b r a n c h i n g out of t h e m i d v e i n . 

L a u r o p h y l l u m sp. I I I . 
P l . X X I , F i g . 4; F i g s . 44-45. 

M a t e r i a l : No.: 76.146.1.; 76.190.1. 
2 p i e c e s 
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D e s c r i p t i o n : The l e a v e s a r e l a r g e , l o n g , one of them i s 13.6 cm w h i l e 
t h e o t h e r one c a n n o t be e x a c t l y measured due to t h e l a c k of t h e b a s a l p a r t s , 
but i t s t o t a l l e n g t h p r o b a b l y r e a c h e d a s much as 17-18 cm. The w i d t h of the 
l e a v e s i s o n l y 2.6 and 3.4 cm, r e s p e c t i v e l y . T h e i r form i s e l o n g a t e d , t h e 
m a r g i n of the l e a v e s i s e n t i r e . The m i d v e i n i s v e r y s t r o n g , m a i n l y a t t h e 
b a s a l p a r t s , but a l s o a t t h e m e d i a l p a r t s a s w e l l . The a n g l e of d i v e r g e n c e of 
the s e c o n d a r y v e i n s on t h e s p e c i e s 76.147.1. i s somewhat s t e e p e r t h a n on t h e 
o t h e r . Here we a r e f a c i n g an a n g l e of d i v e r g e n c e w e l l u n d e r 60 , w h i l e i n 
c a s e of t h e s p e c i m e n 76.190.1. t h e same a n g l e i s about 63-69 . The camptodro­
mous v e n a t i o n i s not s t r i k i n g , we can o b s e r v e l o o p s o n l y i n c a s e of some s e c ­
ondary v e i n s . The s e c o n d a r y v e i n s b r a n c h i n g of t h e m i d v e i n f o l l o w e a c h o t h e r 
a t r e l a t i v e l y r e g u l a r i n t e r v a l s . 

L a u r o p h y l l u m s p . I V . 
P l . XXIV, F i g . 1; P l . XXV, F i g . 1; F i g s . 48-52. 

M a t e r i a l : No.: 76.1.190.1.; 7 6 . 2 0 0 . 1 . ( 2 ) . 
3 p i e c e s 

D e s c r i p t i o n : The form o f t h e l e a v e s i s e l o n g a t e d o v a t e . T h e i r l e n g t h i s 
9-12 cm, t h e i r w i d t h r a n g i n g about 3-5 cm. The b a s i s i s a c u t e , f r a g m e n t e d a t 
a l l t h e t h r e e s p e c i m e n s . The apex i s m i s s i n g . The m a r g i n of the l e a v e s i s 
e n t i r e . The v e n a t i o n s y s t e m seems to be, a t a q u i c k g l a n c e , c r a s p e d o d r o m o u s , 
b e c a u s e t h e v e i n s a r e s t r o n g enough o n l y a t t h e s t r a i g h t p h a s e . I n f a c t , t h e 
l e a f i s camptodromous. A c h a r a c t e r i s t i c f e a t u r e of t h e s p e c i e s , however, t h a t 
the l o o p - l i k e c o n n e c t i o n of t h e s e c o n d a r y v e i n s a r e v e r y t h i n , p o o r l y v i s i b l e 
to t h e naked e y e . Over t h e l o o p - l i k e c o n n e c t i o n of t h e s e c o n d a r y v e i n s t h e r e 
a r e f u r t h e r l o o p s y s t e m s formed a t a l o n g e r p h a s e . The number of l o o p s can 
r e a c h 6-7 a t t h e m e d i a l p h a s e of the l e a f . The s e c o n d a r y v e i n s a r e v e r y r e g u ­
l a r , r u n n i n g p a r a l l e l t o e a c h o t h e r a t no g r e a t d i s t a n c e s . They a r e r i g i d and 
form no a r c h e d c u r v a t u r e opposed to most of t h e l e a v e s w i t h a camptodromous 
v e n a t i o n . ( F i g . 4 9 ) . 

The e n t i r e margin and t h e c h a r a c t e r of t h e v e n a t i o n d e n o t e s t h e f a m i l y 
of L a u r a c e a e . U n f o r t u n a t e l y , t h e r i g i d s e c o n d a r y v e i n s y s t e m does n o t a l l o w 
us to i d e n t i f y our s p e c i m e n s w i t h any of t h e known s p e c i e s of t h i s t a x o n . 
L a c k i n g t h e e p i d e r m i s i t would be h a z a r d o u s to b r i n g i t i n t o c l o s e c o n n e c t i o n 
w i t h any s p e c i e s . 

L a u r o p h y l l u m c f . a c u t i m o n t a n u m Mai  
P l . X I I , F i g . 4. 

1950 L a u r o p h y l l u m p h o e b o i d e s ( E t t . ) K r ä u s e l e t Weyland; K r ä u s e l e t Wey­
l a n d ( e x p a r t e ) , p. 58, P I . 15, F i g s . 5-8. 

1963 L a u r o p h y l l u m ( T e t r a d e n i a ) a c utimontanum Mai; Mai, P I . 8, F i g s . 7-9. 
12; P l . 9, F i g s . 1-4; F i g s , l l f - h . 

1964 L a u r o p h y l l u m p r i n c e p s ( H e e r ) s e n s u s t r i c t o W a l t h e r ; W a l t h e r , 
P l . 16, F i g s . 1-5. 

1971 L a u r o p h y l l u m a cutimontanum Mai 
P I . 6, F i g s . 4-6; P l . 7, F i g s . 

1976 L a u r o p h y l l u m a cutimontanum Mai: 
P I . 8, F i g s . 4-5; P l . 18, F i g s . 

K v a c e k , p. 53, P l . 2, F i g . 5; 
1-2; F i g s . 3-4. 
B û z e k , Holy e t K v a c e k , p. 96, 
3-5. 

M a t e r i a l : No. 
5 p i e c e s 

76. 130.1.; 76. 1 5 4 . 1 . ( 4 ) . 

D e s c r i p t i o n : The most c o m p l e t e s p e c i m e n i s a 12.8 cm l o n g , 1.9 cm wide 
l e a f . I t s form i s l o r a t e . The apex and t h e b a s i s a r e e q u a l l y a c u t e . The b a s i s 
i s a l i t t l e b i t f r a g m e n t e d , but s e e m i n g l y s y m m e t r i c a l . The margin of t h e l e a f 
i s e n t i r e . The m i d v e i n i s w e l l o b s e r v a b l e , w h i l e among th e s e c o n d a r y v e i n s , 
o n l y a few a r e v i s i b l e , and even t h e y c a n n o t be o b s e r v e d a t f u l l l e n g t h . The 
e n t i r e m a r g i n , a c u t e apex and t h e c h a r a c t e r of t h e s e c o n d a r y v e i n s d e n o t e t h e 
above me n t i o n e d genus. H a v i n g no r e m a i n s of t h e e p i d e r m i s , the p r e c i s e a s ­
s i g n m e n t of t h e p i e c e i s u n c e r t a i n . 
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On some o t h e r f r a g m e n t e d s p e c i m e n s found i n t h e a s s e m b l a g e , t h e c h a r a c ­
t e r of t h e s e c o n d a r y v e i n s c a n be o b s e r v e d more e a s i l y . They a r e b r a n c h i n g 
o f f t h e m i d v e i n r a t h e r r e g u l a r l y , t u r n i n g i n an a r c h upwards. MAI and WALTHER 
( 1 9 7 8 ) d e s c r i b e d t h e s p e c i e s on the b a s i s of e p i d e r m i s r e m a i n s from t h e 
H a s e l b a c h f l o r a . v T h e r e were f u r t h e r p i e c e s d e s c r i b e d from t h e E g e r i a n f l o r a 
of M a r k v a t i c e ( B Û Z E K , HOLY and KVACEK 1976) and L i n z e n v i r o n s (KOVAR 1 9 8 2 ) . 
The d e t e r m i n a t i o n of t h e p i e c e s was p e r f o r m e d by t h e h e l p of e p i d e r m i s a n a l y ­
s i s , and t h e s e t y p e s of l e a v e s c a n be p r o p e r l y d e t e r m i n e d o n l y u s i n g e p i d e r ­
mis r e m a i n s even t o d a y . T h e r e f o r e t h e V é r t e s s z ő l ő s p i e c e s c a n n o t be unambigu­
o u s l y a s s i g n e d to t h e s p e c i e s m e n t i o n e d . T h e i r a s s i g n m e n t to t h e f a m i l y of 
L a u r e a c e a e , however, seems to be w e l l founded, t h u s y i e l d i n g i m p o r t a n t e c o l o ­
g i c a l i n f o r m a t i o n . T o g e t h e r w i t h t h e o t h e r l a u r e l - l e a f t r e e s i t c o u l d p o s s i b ­
l y c o n t r i b u t e t h e f o r e s t - f o r m i n g s p e c i e s of t h e s u b t r o p i c a l f o r e s t . 

S a s s a f r a s Nees 

S a s s a f r a s t e n u i l o b a t u m A n d r e á n s z k y 
P l . XXVI, F i g . 2. 

1959 S a s s a f r a s t e n u i l o b a t u m Andr.; A n d r e á n s z k y , p. 6, P l . 1, F i g . 2. 

M a t e r i a l : No.: 76.34.1. 
1 p i e c e 

D e s c r i p t i o n : 3 - l o b e d l e a f , t h e l o b e s a r e v e r y t h i n , t h e l a m i n a i s d e e p l y 
d i s s e c t e d . The c e n t r a l l o b e i s t h e l o n g e s t one, 7.0 cm l o n g , w h i l e t h e two 
s i d e l o b e s a r e 6.0 and 6.5 cm, r e s p e c t i v e l y . The w i d t h of t h e l o b e s i s 
0.5-0.7 cm. The v e i n s r u n n i n g a l o n g t h e two s i d e - l o b e s e n c l o s e an a n g l e of 44 
w i t h e a c h o t h e r , t h a t i s , t h e a n g l e of d i v e r g e n c e from t h e m i d v e i n i s 22 . 
The m a r g i n of t h e l e a f i s e n t i r e . The s p e c i e s was d e s c r i b e d from the Lower 
O l i g o c è n e f l o r a of K i s e g e d by A N D R E Á N S Z K Y ( 1 9 5 9 ) , s i m i l a r p r i n t s were found 
a l s o i n t h e Upper O l i g o c è n e l a y e r s of t h e Wind's B r i c k y a r d s e c t i o n d e s c r i b e d 
under t h e name of S a s s a f r a s lobatum Sap. ( A N D R E Á N S Z K Y 1 9 6 6 b ) . 

P l a t a n a c e a e 
P l a t a n u s L. 

P l a t a n u s n e p t u n i B ű z e k , Holy e t Kvacek 
P l . X I I I , F i g s . 1-3; P l . XIV, F i g s . 1-3; P l . XV, F i g s . 1-3; P l . XVI, 
F i g s . 1-3; P l . X V I I , F i g s . 1-2; P l . X V I I I , F i g . 1; F i g s . 53-82. 

1866 S p a r g a n i u m n e p t u n i E t t . ; E t t i n g s h a u s e n , p. 31, P I . 7, F i g s . 9-15. 
1866 S p a r g a n i u m e x t i n c t u m E t t . ; i b i d , p. 31, P I . 7, F i g . 8. 
1869 Bombax c h o r i s i a e f o l i u m E t t . ; E t t i n g s h a u s e n , p. 11, P I . 42, F i g s . 2, 

4-5. 
1869 Q u e r c u s a r c t o c a r p i t e s E t t . ; i b i d , p. 63, P I . 55, F i g . 19. 
1869 C e r a t o p e t a l u m h a e r i n g i a n u m E t t . ; i b i d . p. 6, P I . 40, F i g s . 27-28; 

P I . 41, F i g s . 4-5. 
1885 C e r a t o p e t a l u m c u n d r a t i c e n s e E n g e r h a r d t ; E n g e r h a r d t , p. 48, P l . 11, 

F i g . 2. 
1898 Viburnum o l i g o c e n i c u m E n g e r h a r d t ; E n g e r h a r d t , p. 96, P l . 9, 

F i g . 61. 
1898 A m p é l o p s i s bohemica E n g e r h a r d t ; i b i d . p. 101, P I . 10, F i g s . 23-26. 
1898 E l a e o d e n d r o n g r a n d i f o l i u m E n g e r h a r d t ; E n g e r h a r d t , p. 107, P I . 10, 

F i g . 30. 
1898 P h y l l i t e s q u e r c o i d e s E n g e r h a r d t ; i b i d . , p. 116, P I . 11, F i g . 29. 
1898 P h y l l i t e s a m p h i r o c i o i d e s E n g e r h a r d t ; i b i d . , p. 116, P I . 11, 

F i g s . 47, 68, 79. 
1898 E q u i s e t i t e s e t t i n g s h a u s e n i E n g e r h a r d t ; i b i d . , p. 85, P I . 9, 

F i g s . 6, 8, 11, 30-31, 36-37. 
1967 P l a t a n u s n e p t u n i ( E t t . ) B ú z e k , Holy e t K v a c e k ; B ű z e k , Holy e t 

K v a ő e k , p. 205, P l . 1, F i g s . 1-6; P l . 2, F i g s . 1-9. 



1973 P l a t a n u s n e p t u n i ( E t t . ) B ű z e k , Holy 
F i g s . 1-2, 4. 

1975 P l a t a n u s n e p t u n i ( E t t . ) B Ü z e k , Holy 
p. 88, 89, 91. 

1978 P l a t a n u s n e p t u n i ( E t t . ) B Ü z e k , Holy 
p. 91, T e x t - f i g . 5. 

1978 P l a t a n u s n e p t u n i ( E t t . ) B Ü z e k , Holy 
W a l t h e r , P l . 3, F i g . 6. 

1979 P l a t a n u s n e p t u n i ( E t t . ) B Ü z e k , Holy 
1-5; P l . 9, F i g s . 2-3, 5-6: P l . 10, 

1980 P l a t a n u s n e p t u n i ( E t t . ) B ú z e k , Holy 
P l . 1, F i g s . 1-8; P I . 2, F i g s . 1-9; 
F i g s . 1-5; P I . 5, F i g s . 1-6; P I . 6, 
P I . 8, F i g s . 1-4; P I . 9, F i g s . 1-4; 

1982 P l a t a n u s n e p t u n i ( E t t . ) B ű z e k , Holy 
F i g s . 4, 6, 9-11; P I . 2, F i g s . 1-2; 
F i g s . 1-6; P I . 7, F i g s . 2-4; P I . 8, 

e t K v a c e k ; K n o b l o c h , p. 281, 

e t K v a c e k ; K n o b l o c h e t a l . , 

e t K v a c e k ; Kvacek e t W a l t h e r , 

e t K v a c e k ; B ű z e k , K v acek e t 

e t K v a c e k ; H a b l y , P I . 8, F i g s , 
F i g s . 1-5; P l . 11, F i g s . 1-3. 
e t K v a c e k ; H a b l y , p. 300, 
P l . 3, F i g s . 1-6; P l . 4, 
F i g s . 1-4; P l . 7, F i g s . 1-4; 
P l . 10, F i g s . 1-4. 
e t K v a è e k ; H a b l y , P l . 1, 
P l . 5, F i g s . 1-6; P l . 6, 
F i g . l . 

No : 76 
76 23.1 
76 58.1 
76 86.1 
76 116. 1 
76 135. 1 
76 153. 1 
76 181. 1 
76 237. 1 
76 270. 1 
76 300. 1 

M a t e r i a l : No.: 76.2.1.; 7 6 . 7 . 1 . ( 2 ) ; 7 6 . 8 . 1 . ; 76.10.1.; 7 6 . 1 2 . 1 . ( 7 ) ; 76.21.1.; 
7 6 . 2 7 . 1 . ; 76.43.1.; 76.47.1.; 76.54.1.; 76.55.1.; 
7 6 . 6 6 . 1 . ; 7 6 . 6 9 . 1 . ; 76.71.1.; 76.74.1.; 76.85.1.; 
76.103.1.; 76.106.1.; 7 6 . 1 0 8 . 1 . ( 2 ) ; 76.112.1.; 76.115.1.; 
76.117.1.; 7 6 . 1 2 1 . 1 . ; 76.124.1.; 76.127.1.; 76.134.1.; 
76. 1 4 4 . 1 . ( = 7 6 . 1 8 7 . 1 . c o u n t e r p a r t ) ; 76.145.1.; 76. 150.1.; 
76. 1 5 5 . 1 . ( = 7 6 . 1 5 6 . 1 . c o u n t e r p a r t ) ; 7 6 . 1 8 0 . 1 . ( 5 ) ; 
76.184.1.; 7 6 . 1 8 7 . 1 . ; 7 6 . 1 9 0 . 1 . ( 2 ) ; 76.225.1.; 
76.241.1.; 76.243.1.; 76.251.1.; 76.254.1.; 76.268.1.; 

( 3 ) ; 7 6 . 2 7 2 . 1 . ( 3 ) ; 7 6 . 2 8 2 . 1 . ; 76.285.1.; 76.288.1.; 
( 2 ) ; 76.302.1.; 7 6 . 3 0 4 . 1 . ; 76.305.1. 

75 p i e c e s 

D e s c r i p t i o n : The s i z e of t h e l e a v e s i s c h a n g i n g a m i d s t b r o a d f r a m e s . 
T h e i r w i d t h i s c h a n g i n g between 0.95 cm and 5.4 cm, t h e i r l e n g t h i s 4.5 to 14 
cm. The mean v a l u e of t h e i r w i d t h i s 2.9 cm, t h a t of t h e i r l e n g t h i s 8.6 cm. 
The l a m i n a i s a s y m m e t r i c a l , t h e form of t h e l e a f i s g e n e r a l l y e l o n g a t e d obo­
v a t e or c o n s i d e r a b l y e l o n g a t e d e l l i p s o i d , p o i n t e d a t both e n d s . The v e n a t i o n 
i s camptodromous. The m a r g i n of t h e l e a v e s i s e n t i r e on t h e l o w e r t h i r d , 
s o metimes even above t h i s p a r t . G e n e r a l l y , t h e t e e t h a p p e a r from t h e upper 
t h i r d , s e t f a i r l y d i s t a n t from e a c h o t h e r . At t h e m e d i a l p a r t s , m a i n l y on t h e 
s m a l l e r l e a v e s we c a n s p e a k of v e r y s m a l l , b l u n t t e e t h o n l y . The t e e t h a r e 
g e t t i n g more d i s t i n c t t o w a r d s t h e apex, most c h a r a c t e r i s t i c on t h e p a r t s n e a r 
t h e a p e x . The b e s t i d e n t i f y i n g f e a t u r e s of t h e f r a g m e n t e d p r i n t s a r e t h e s e 
t e e t h , p r o v i d e d t h e m a r g i n of t h e l e a f was p r e s e r v e d . 

The apex of t h e t e e t h i s o b t u s e , t h e i r a p i c a l s i d e i s e s s e n t i a l l y s h o r t ­
er t h a n t h e b a s a l one. The a p i c a l s i d e c a n be s t r a i g h t or c o n c a v e , w i n d i n g a 
l i t t l e b i t upwards, t e r m i n a t i n g i n t h e o b t u s e apex. The b a s a l s i d e i s moder­
a t e l y c o n c a v e , a l m o s t p a r a l l e l t o t h e m a r g i n of t h e l e a f . The s i n u s e s a r e 
r o u n d e d . On t h e whole, one s i n g l e t o o t h h a s a m i l d S-form c u r v a t u r e , s t a r t i n g 
from t h e a p i c a l s i d e t i l l t h e s i n u s . T h i s f e a t u r e of t h e t e e t h c a n be s t u d i e d 
on l a r g e s p e c i m e n s m a i n l y . On s m a l l e r l e a v e s and on t h e b a s a l p a r t of t h e 
l e a v e s t h e t e e t h a r e r u d i m e n t a r y . They a r e p r e s e n t i n s u c h c a s e s o n l y i n form 
of á s m a l l t u m i f i c a t i o n . The rounded s i n u s e s and t h e S-form c u r v a t u r e c a n 
g i v e , i n most c a s e s , good g u i d a n c e f o r a s s i g n m e n t . 

The b a s i s and t h e apex a r e a c u t e . The l e a f i s s i m p l e . I t i s f r e q u e n t l y 
o c c u r r i n g t o g e t h e r w i t h t h e p e t i o l e o r , p a r t s of t h e p e t i o l e . 

Among t h e numerous r e m a i n s found i n t h e V é r t e s s z ő l ö s a s s e m b l a g e , t h e r e 
a r e v e r y l a r g e s p e c i m e n s as w e l l , s i m i l a r t o w h i c h were c o l l e c t e d o n l y i n t h e 
Lower Miocene f l o r a of I p o l y t a r n o c (HABLY 1 9 8 5 ) . At t h e same t i m e , t h e l e a v e s 
of t h e minimum w i d t h r e a c h t h e minimum v a l u e of t h e p i e c e s i n t h e T a r d C l a y 
(H b o r e h o l e s ) . The s m a l l e s t p i e c e s a r e 4.5 cm l o n g , t h a t i s , u n d e r t h e s m a l l ­
e s t l e n g t h v a l u e s of t h e T a r d C l a y P l a t a n u s p i e c e s . ( T a b l e I . , F i g . 1 3 4 ) . 



F i g . 134. B r e a d t h and l e n g t h of t h e l e a f l a m i n a of P l a t a n u s n e p t u n i 



T a b l e I . The l e a f - s i z e of t h e P l a t a n u s n e p t u n i 

L o c a l i t y Age Minimum Mean Maximum Minimum Mean Max imum 
b r e a d t h b r e a d t h b r e a d t h l e n q t h l e n q t h l e n q t h 

B u d a p e s t , K i s c e l l i a n 0.9 1. 87 2.9 5.0 7.55 10.0 
H - d r i l l i n g s 
V e r ő c e m a r o s E g e r i a n 1. 9 2.6 3 . 3 6.0 8.6 12.0 
V é r t e s s z ő l ő s E g e r i a n 0.95 2. 9 5.4 4.5 8.6 14.0 

The mean v a l u e of w i d t h and l e n g t h of t h e p i e c e s i s i n t e r e s t i n g a s w e l l ; we 
can s e e t h a t t h e mean v a l u e s f o r t h e E g e r i a n f l o r a s a r e a l m o s t i d e n t i c a l , b u t 
t h e y a r e c o n s i d e r a b l y d i f f e r e n t from t h a t of t h e K i s c e l l i a n mean v a l u e of t h e 
P l a t a n u s n e p t u n i , b e i n g more t h a n a whole u n i t l o n g e r . T h i s f a c t seems to 
s u p p o r t t h e s t a t e m e n t t h a t the f o r m a t i o n of t h e l e a f s u r f a c e of P. n e p t u n i i s 
c o n s i d e r a b l y d e p e n d i n g on t h e c l i m a t e . I n t h e d r y c l i m a t e of t h e K i s c e l l i a n , 
a much s m a l l e r s u r f a c e of t h e l e a f was a d e q u a t e , w h i l e i n t h e more humid Ege­
r i a n n o t o n l y t h e maximal l e a f s i z e i s more t h a n i n t h e K i s c e l l i a n , b u t a l s o 
t h e mean v a l u e i s w e l l s u r p a s s i n g t h e K i s c e l l i a n a v e r a g e . The two E g e r i a n 
f l o r a s a r e s i t u a t e d i n d i f f e r e n t f o r m a t i o n s . D u r i n g t h e E g e r i a n , p o s s i b l y a 
c o n t i n u o u s f o r e s t of P. n e p t u n i c o u l d e x i s t h e r e . The a c t u a l d i s t a n c e between 
th e l o c a l i t i e s i s c e r t a i n l y not so g r e a t t h a t we would be c o m p e l l e d to sup­
pose d i s j u n c t a r e a s . T h i s h y p o t h e s i s i s f u r t h e r s u p p o r t e d by t h e o c c a s i o n a l 
o c c u r r e n c e of P. n e p t u n i i n t h e E g e r i a n a s s e m b l a g e s of t h e l o c a l i t i e s l y i n g 
between them. 

The s p e c i e s i s v e r y abundant i n t h e H u n g a r i a n O l i g o c è n e . I t was found 
p r a c t i c a l l y a t a l l s i t e s of t h e Lower O l i g o c è n e T a r d C l a y F o r m a t i o n ( K i s c e l ­
l i a n S t a g e ) , e.g., from t h e B u d a p e s t s u r f a c e o u t c r o p s and b o r e h o l e s , a s w e l l 
as t h e K i s e g e d f l o r a l y i n g c l o s e to t h e town E g e r . From t h e Upper O l i g o c è n e 
( E g e r i a n ) , a p a r t from t h e l o c a l i t y of V é r t e s s z ő l ő s , i t i s known from V e r ő c e ­
maros, P o m á z , K e s z t ö l c , N a g y s á p (HABLY 1980, 1982, 1988) and t h e Wind's 
B r i c k y a r d s e c t i o n from E g e r . These s i t e s a r e p r a c t i c a l l y c o v e r i n g t h e comp­
l e t e e x t e n t of t h e H u n g a r i a n O l i g o c è n e . The w e s t e r n m o s t o c c u r r e n c e of P. nep­ 
t u n i i n Hungary i s , a c c o r d i n g to our p r e s e n t k nowledge, t h a t of V é r t e s s z ő l ő s . 
I t s e a s t e r n m o s t o c c u r r e n c e - so f a r t h e e a s t e r n m o s t o c c u r r e n c e of t h e s p e c i e s 
i n E u r o p e - i s t h a t of t h e Wind's B r i c k y a r d s e c t i o n . 

The P. n e p t u n i i s a t h e r m o p h y l o u s P a l a e o t r o p i c a l e l e m e n t . A c c o r d i n g to 
KNOBLOCH (1 9 73) i t i s a p p e a r i n g bound t o d e f i n i t e l y warm p e r i o d s . On t h e t e r ­
r i t o r y of Hungary, i t u s e d t o l i v e a m i d s t s u b t r o p i c a l c l i m a t i c r e l a t i o n s i n 
t h e K i s c e l l i a n , t h e E g e r i a n a s w e l l as t h e Lower Miocene. I n r e s p e c t of p r e ­
c i p i t a t i o n , t h e p l a n t c o u l d a d a p t to v a r y i n g c i r c u m s t a n c e s , b e c a u s e i t was 
c h a r a c t e r i s t i c of t h e d r y K i s c e l l i a n a s w e l l a s t h e humid E g e r i a n and t h e 
Lower Miocene as w e l l . The r e c e n t e q u i v a l e n t of t h e P. n e p t u n i i s P. k e r r i i , 
c u r r e n t l y l i v i n g i n S o u t h - E a s t e r n A s i a , on t h e t e r r i t o r y of Laos # u n d e r s u b ­
t r o p i c a l , t r o p i c a l c l i m a t e as an e v e r g r e e n member of t h e f o r e s t . BU2eK ( 1 9 7 1 ) 
c o n s i d e r e d i t to be a P a l a e o t r o p i c a l e l e m e n t . I t i s known to o c c u r i n Hungary 
i n t h e Lower K i s c e l l i a n a m i d s t p a l a e o t r o p i c a l e l e m e n t s o n l y , w h i l e l a t e r , 
d u r i n g t h e E g e r i a n ( i n t h e f i r s t p l a c e , on t h i s s i t e ) i t i s mixed w i t h A r c t o -
t e r t i a r y e l e m e n t s . 

U l m a c e a e 
Ulmus L. 

Ulmus p y r a m i d a l i s G o e p p e r t 
P l . X V I I , F i g s . 3-4; P l . X V I I I , F i g s . 2-3; P l . X I X , F i g s . 1-3; P l . XX, 
F i g s . 1-2; P l . XXI, F i g . 1; F i g s . 84, 87-93, 110. 

1845 Ulmus b r o n n i Ung. p a r t i m ; Unger, P I . 26, F i g . 1., non F i g s . 2-4. 
1845 Ulmus l o n g i f o l i a Ung.; i b i d . . P l . 26, F i g s . 5-6. 
1847 Ulmus b r o n n i Ung. p a r t i m ; i b i d . , p. 100. 
1847 Ulmus l o n g i f o l i a Ung.; i b i d . , p. 101. 
1855 Ulmus p y r a m i d a l i s Goepp. ; G o e p p e r t , p. 28, P I . 13, F i g s . 10-12. 
1859 C a r p i n u s p y r a m i d a l i s ( Goepp.) Heer; Heer, p. 177, P l . 87, F i g . 7 f ; 

P l . 150, F i g s . 27-28. 
1866 Ulmus p y r a m i d a l i s G a u d i n ; E t t i n g s h a u s e n , p. 49, P l . 15, F i g s . 5-9, 

F i g . 21. 



1866 Ulmus b r o n n i Ung.; i b i d . , p. 62, P I . 17, F i g s . 9-10. 
1866 Ulmus l o n g i f o l i a U n g . p a r t i m ; i b i d . , p. 62, P I . 18, F i g s . 7, 9-11. 
1866 Ulmus p l u r i n e r v i a Ung.; i b i d . , p. 63, P I . 18, F i g s . 12-13. 
1866 Ulmus m i n u t a Goepp.; i b i d . , p. 64, P I . 18, F i g s . 21-22. 
1866 Ulmus b r a u n i H e e r ; i b i d . , p. 64, P I . 18, F i g s . 23, 2 5 ( 7 ) , 26, 

2 7 ( ? ) . 

1866 P l a n e r a U n g e r i E t t . p a r t i m ; i b i d . , p. 65, P I . 18, F i g s . 14-16, 
1 8 ( 7 ) , 1 9 ( ? ) . 

1881 C a r p i n u s g r a n d i s Ung. p a r t i m ; V e l e n o v s k y , p. 23, P I . 2, F i g . 2 5 ( 7 ) ; 
P I . 3, F i g s . 1-5. 

1881 Ulmus l o n g i f o l i a Ung. p a r t i m ; i b i d . , p. 25, P I . 4, F i g s . 3-13. 
1881 P l a n e r a u n g e r i E t t . p a r t i m ; i b i d . , p. 26, P I . 3, F i g s . 19-21, 

2 2 ( 7 ) . 
1881 B e t u l a b r o n g n i a r t i i E t t . p a r t i m ; E n g e l h a r d t , p. 78, P l . 1, F i g . 13. 
1881 C a r p i n u s g r a n d i s Ung.; i b i d . , p. 81, P l . 1, F i g s . 9-10. 
1891 Ulmus l o n g i f o l i a Ung. E n g e l h a r d t , p. 160, P I . 9, F i g s . 14, 16-20, 

2 4 ( 7 ) . 

1971 Ulmus p y r a m i d a l i s Goepp.; Buzek, p. 56, P I . 19, F i g s . 3-18; P l . 20, 
F i g s . 1-17; P l . 21, F i g s . 1-8. 

M a t e r i a l : No, 76.1.1. ; 76.6.1 
76.20.1.; 76.31.1 
76.63.1.; 76.64.1 
76.108.1 
76.144.1 
76.184.1 

76.109.1 
76.147.1 
76.187.1 

7 6 . 1 9 8 . 1 . ( 2 ) ; 76.199 
76.243.1 
76.283.1 
76.300.1 

59 p i e c e s 

7 6.250.1. 
76.284.1 
76.303.1 

76.10 
76.35.1. 
76.65.1. 

76.115 
76.150 
76.191 

1.; 76. 
76.268 
76.287 
76.304 

• 1.; 
; 76. 
; 76. 
.1. ; 
.1. ; 
.1. ; 
212.1 
.1. ; 
.1. ; 
.1. 

76.12. 
40.1. ; 
76.1. ; 
76.132 
76.174 
76.193 
. ; 76. 
76.269 
76.290 

1- ; 
76. 
76. 

.1. ; 

.1. ; 

.1.; 
215. 
.1. ; 
.1. : 

76.13.1 
43.1.; 
93.1.; 
76.137 
76.175 
76.194 

1. ; 76. 
76.272 
76.292 

. ( 2 ) ; 76, 
76.59.1.: 
76.101.1, 
.1.; 76. 
.1.; 76. 
.1. ; 
238. 1 . ; 
. 1 . ( 3 ) ; 

.1.; 76.297.1.; 

15.1. ; 

142.1. ; 
180.1. ; 

D e s c r i p t i o n : The l e n g t h of t h e l e a v e s c a n r e a c h 10 cm, t h e i r w i d t h r a n g ­
i n g between 2.5-3.8 cm. The m a r g i n of t h e l e a v e s i s t o o t h e d , t h e i r form i s 
narrow e l l i p t i c or o v a t e . The f o r m a t i o n of l e n g t h and w i d t h a r e d e m o n s t r a t e d 
on T a b l e I I I . The apex i s a c u t e , t h e b a s i s i s a s y m m e t r i c a l . The v e n a t i o n i s 
c r a s p e d o d r o m o u s , t h e v e i n s of t h e s e c o n d a r y o r d e r f o l l o w e a c h o t h e r r e l a t i v e ­
l y d e n s e l y . On t h e m a j o r p i e c e s , t h e number of s e c o n d a r y v e i n p a i r s c a n be 
16-20. The f o r m a t i o n of t h e d i s t a n c e between t h e s e c o n d a r y v e i n s a r e p r e s e n t ­
ed on t h e g r a p h s ( F i g s . 1 3 5 - 1 4 0 ) . The v e i n s of t h e s e c o n d a r y o r d e r a r e r i g i d , 
t h e a n g l e of d i v e r g e n c e v a r y i n g between 30 - 60 d e g r e e s . The v a l u e of t h e 
a n g l e s a r e summarized on T a b l e I I . 

The U. p y r a m i d a l i s i s a w i d e l y d i s t r i b u t e d and c h a r a c t e r i s t i c s p e c i e s of 
th e E g e r i a n of Hungary. I t was not found i n o l d e r l a y e r s from H u n g a r i a n t e r ­
r i t o r y , younger o c c u r r e n c e s a r e known from I p o l y t a r n ó c , where some b a d l y p r e ­
s e r v e d s p e c i m e n s were found i n t h e E g g e n b u r g i a n s a n d s t o n e . D u r i n g t h e E g e r i ­
an, however, i t i s p r e s e n t on a l l p a l a e o b o t a n i c a l l o c a l i t i e s . A N D R E Á N S Z K Y 
m e n t i o n e d i t from t h e Wind's B r i c k y a r d under t h e name of C a r p i n u s g r a n d i s , 
HABLY m e n t i o n e d i t from K e s z t ö l c ( 1 9 8 8 ) , N a g y s á p ( 1 9 8 9 ) C s ö r ö g and P o m á z ( u n ­
d e r e l a b o r a t i o n ) . 

The U. p y r a m i d a l i s i s t h e o n l y c o n s t a n t and, s o m e t i m e s dominant A r c t o -
t e r t i a r y s p e c i e s of t h e H u n g a r i a n Upper O l i g o c è n e . As a t y p i c a l r i p a r i a n 
p l a n t , p o s s i b l y i t c o u l d p e n e t r a t e t h e s u b t r o p i c a l f o r e s t s f o l l o w i n g t h e 
r i v e r s i d e s . Thus i t s p r e s e n c e c a n be i n t e r p r e t e d a s a member of an i n t r a z o n a l 
a s s e m b l a g e . 



T a b l e I I . The a n g l e o f d i v e r g e n c e o f Ulmus p y r a m i d a l i s 

7 6 . 1 . 1 . 
l e f t s i d e : 
r i g h t s i d e : -
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7 6 . 1 5 . 1 . 
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7 6 . 3 1 . 1 . 
74 64 53 52 47 46 

7 6 . 5 9 . 1 . 
43 40 45 44 44 

7 6 . 1 3 2 . 1 . 
l e f t s i d e : 40 
r i g h t s i d e : 41 

7 6 . 1 3 7 . 1 . 
l e f t s i d e : 32 
r i g h t s i d e : 36 

40 35 
39 41 

32 
42 

37 34 33 

37 
36 

32 
30 

38 
37 

28 
35 

36 
38 

27 
38 

34 

36 36 

T a b l e I I I . L e a f - s i z e o f t h e f l o r a 

S p e c i e s Minimum Mean Maximum Minimum Mean Maximum 
b r e a d . t h b r e a d t h b r e a d t h w i d t h w i d t h w i d t h 

" A c a c i a " p a r s c h l u g i a n a 1. 0 1. 0 1. 0 
B e t u l a p r i s c a 3 . 6 3 . 73 3. 8 6 . 4 6. 93 8, 0 
B e t u l a s p . t y p e I . 5. 4 5. 4 5. 4 8. 1 9. 63 10 , 8 
B e t u l a sp . t y p e I I . 4 . 4 4. 4 4. 4 7. 2 7 . 2 7. 2 
B e t u l a s p . t y p e I I I . 4. 6 4. 6 4. .6 
C a s s i a s p . 0 . . 7 0. 7 0. 7 1. 3 1. 3 1. 3 
C o r n u s praeamomum 6 . 4 6. 4 6. 4 15 . 0 15. 0 15. 0 
C o r n u s s p . 3. 6 3. 6 3. 6 B . 0 8. 0 8. 0 
C o r n u s c f . w r i g h t i i 3 . 4 3. 4 3. 4 8. 0 8. 0 8, 0 
Daphnogene b i l i n i c a 1. 2 2 . 2 3. 6 4. 0 7. 55 12, 3 
Daphnogene c i n n a m o m i f o l i a 2 . 8 4. 32 6 . 3 7. 3 11 . 45 16 . . 0 
Daphnogene l a n c e o l a t a 1 . 2 1, 68 3. 0 4. ,5 6. 61 9 .2 
Daphnogene p o l y m o r p h a 3. 0 3. 1 3. .3 7, 6 7, 93 8 .5 
Daphnogene s p . 1. 4 1 . 45 1 . . 5 
Debeya h u n g a r i c a 1, . 5 1 . .8 2 1 7. 1 8, 65 10 , ,2 
D i c o t y l o p h y l l u m s p . 2. 4. . 8 4. 8 4. 8 6. . 1 6. 1 6 . 1 
L a u r o p h y l l u m c f . a c u t i m o n t a n u m 1 , . 7 1. 8 1. , 9 9. , 4 11 . 05 12, . 7 
L a u r o p h y l l u m s p . 1 . 7 . 0 7, 0 7. . 0 16 , 0 16. , 0 16 , 0 
L a u r o p h y l l u m s p . 2. 3 0 3 , 1 3 . 2 8. . 0 8, . 0 8 .0 
L a u r o p h y l l u m s p . 3. 2, , 5 3, 0 3 . 4 12. , 2 13 . . 4 14 . 5 
L a u r o p h y l l u m s p . 4. 3. . 1 3. .3 3 5 10 . 1 1 1 . 65 13. ,2 
Palmae 3. . 2 3 .2 3. , 2 22, . 0 22, , 0 22, , 0 
P l a t a n u s n e p t u n i 0 . 8 2, 81 4. . 6 4 . 3 8. .47 13, , 7 
P h y l l i t e s s k o f l e k i 5 . 7 6 22 7. , 2 4 . 8 8, . 88 11 . 7 
Q u e r c u s s p . t y p e I I . 2. . 8 2. , 8 2 , 8 7 . 2 7, , 2 7, ,2 
Q u e r c u s s p . t y p e I I I . 3. . 0 3, . 0 3 .0 5 . 8 5 , 8 5 , 8 
Rosa l i g n i t u m 1 . 3 1, . 3 1 . 3 2 . 0 2 . 0 2 , 0 
S m i l a x t a t a e n s i s 3 . 7 8 . 4 11 . 5 3 .7 7 . 1 13 . 2 
S t e r c u l i a s p . 6 . 0 6. .0 6 . 0 5 . 6 5. ,6 5 . 6 
Ulmus p l u r i n e r v i a 1 . 2 1 .52 1 . 8 2 . 5 3 , 76 4 , 5 
Ulmus p y r a m i d a l i s Í . 6 3 .25 4 . 1 4 .2 7 . 65 10 .3 
W i s t e r i a a f f . f a l l a x 1 . 2 1 . 2 1 . 2 2 . 0 2 , 0 2 . 0 
Z e l k o v a z e l k o v a e f o l i a 1 . 4 1 . 4 1 . 4 2 . 8 2 . 8 2 . 8 



ULMUS PYRAMIDALIS 
76.1.1. 
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F i g . 135. L e a f p a r a m e t e r s o f Ulmus p y r a m i d a l i s No. 7 6 . 1 . 1 . 

ULMUS PYRAMIDALIS 

76.6.1. 
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F i g . 136. L e a f p a r a m e t e r s o f Ulmus p y r a m i d a l i s No. 7 6 . 6 . 1 . 



F i g . 137. L e a f p a r a m e t e r s o f Ulmus p y r a m i d a l i s .No. 7 6 . 1 5 . 1 

F i g . 13B. L e a f p a r a m e t e r s o f Ulmus p y r a m i d a l i s No. 7 6 . 3 1 . 1 



ULMUS PYRAMIDALIS 

76.137.1. 

X X o • 0 
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1 0 vein number above leaf base 

ULMUS PYRAMIDALIS 

76.193.1. 
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F i g . 139. L e a f p a r a m e t e r s of Ulmus p y r a m i d a l i s No. 76.137.1. 

F i g . 140. L e a f p a r a m e t e r s of Ulmus p y r a m i d a l i s No. 76.193.1. 



Ulmus p l u r i n e r v i a Ung  
P l . XX, F i g . 3. 

1847 Ulmus p l u r i n e r v i a Ung, 
1980 Ulmus p l u r i n e r v i a Ung, 

F i g . 7: 4-11. 

Unger, p. 95, P I . 25, F i g s . 1-4, 
Z a s t a w n i a k , p. 58, P I . 2, F i g s . 3-5; 

M a t e r i a l : No 
6 p i e c e s 

76.98.1.; 76.101.1.; 7 6 . 1 1 1 . 1 . ; 76.132.1.; 76.233.1 76.299.1, 

D e s c r i p t i o n : Very s m a l l l e a v e s , t h e i r l e n g t h i s s m a l l e r t h a n 5 cm, and 
t h e i r w i d t h i s l e s s t h a n 2 cm. T h e i r s h a p e i s narrow o v a t e , t h e apex i s 
a c u t e , t h e b a s i s i s c o r d a t e . I n c a s e of most p i e c e s t h e b a s i s i s f r a g m e n t e d , 
t h u s t h i s f e a t u r e c a n be o b s e r v e d o n l y i n a few i n s t a n c e s . The s e c o n d a r y 
v e i n s a r e s t a r t i n g d e n s e l y from t h e m i d v e i n . They a r e s t r a i g h t , r i g i d and 
form no a r c h o r c u r v a t u r e . The d i s t a n c e of t h e v e i n s a r e d e m o n s t r a t e d on a 
graph ( F i g . 1 4 1 ) . A p p a r e n t l y a f t e r a s l i g h t r i s e t h e row of d o t s i s g r a d u a l l y 
d e c l i n i n g . The f o r m a t i o n of t h e a n g l e of d i v e r g e n c e i s p r e s e n t e d on a g r a p h . 
P a l a e o b o t a n i c a l l i t e r a t u r e r e f e r s to t h e s e Ulmus l e a v e s a s U. p l u r i n e r v i a ,  
U. b r o n n i i , U. m i n u t a . The ma r g i n of t h e l e a v e s i s v e r y p o o r l y p r e s e r v e d , 
t h u s t h e t o o t h i n g of t h e l e a v e s c a n n o t be e v a l u a t e d . 

ULMUS PLURINERVIA 

76.132.1. 

x on the left 
0 on the right 

\'/t ' xyk ' aye ' ^8 vein interval 

vein number above leaf base 

F i g . 141. L e a f p a r a m e t e r s of Ulmus p l u r i n e r v i a No. 76.132.1. 

S i m i l a r l e a v e s were found i n t h e Upper O l i g o c è n e f l o r a of P o m á z (HABLY, 
under e l a b o r a t i o n ) , t h e s t a t e of p r e s e r v a t i o n of wh i c h i s e s s e n t i a l l y b e t t e r 
t h a n t h a t of t h e s e . C o n s i d e r i n g t h a t t h e y a r e o c c u r r i n g h e r e , as w e l l a s a t 
P o m á z , t o g e t h e r w i t h numerous l e a v e s of Ulmus p y r a m i d a l i s , we c a n n o t e x c l u d e 
t h e p o s s i b i l i t y t h a t t h e y b e l o n g t o t h e same s p e c i e s as s m a l l e r and b i g g e r 
l e a v e s . I t i s p o s s i b l e t h a t we a r e d e a l i n g w i t h s i z e d i f f e r e n c e s between 
l e a v e s s i t u a t e d a t d i f f e r e n t p a r t s of t h e s p r o u t a x i s . 

Anyway, t h e U. p l u r i n e r v i a o c c u r s a t more s i t e s of t h e E g e r i a n , c o m p r i s ­
i n g more s p e c i m e n s , i n g e n e r a l , o n l y i n minor q u a n t i t i e s . 



Z e l k o v a Spach 

Z e l k o v a z e l k o v a e f o l i a ( U n g e r ) Buzek e t K o t l á b a i n K o t l á b a  
P l . XX, F i g . 4; P l . XXI, F i g s . 2-3. 

1843 

1845 
1847 
1851 
1851 
1851 

1856 

1866 

1881 

1963 

24, F i g s . 9-13, non Ulmus z e l k o v a e f o l i a Ung. p a r t i m ; Unger, P l 
F i g . 7. 
Ulmus z e l k o v a e f o l i a Ung. p a r t i m ; i b i d . , P l . 26, 
Ulmus z e l k o v a e f o l i a Ung. p a r t i m ; i b i d . , p. 94. 
P l a n e r a u n g e r i E t t . ; Anonymus ( r e f . E t t i n g s h a u s e n ) , p. 
Z e l k o v a u n g e r i ( E t t . ) Kov.; Anonymus ( r e f . K o v á t s ) , p. 
P l a n e r a u n g e r i E t t . ; E t t i n g s h a u s e n , p. 14, P l . 2, F i g s . 5-6 ( ? ) , 
7-9, 10-11, 12 ( ? ) , 13-14, 16, non F i g s . 15, 17-18. 
Z e l k o v a u n g e r i ( E t t . ) Kov.; K o v á t s , p. 27, P I . 5, F i g s . 1-12; 
P I . 6, F i g s . 1-6. 
P l a n e r a u n g e r i E t t . p a r t i m ; E t t i n g s h a u s e n , 
20, non F i g s . 14-16, 1 8 - 1 9 . 
P l a n e r a u n g e r i E t t . ; V e l e n o v s k y , p. 26, P I , 
F i g . 16, non F i g s . 18-22, non P l . 4, F i g . 14. 
Z e l k o v a z e l k o v a e f o l i a ( U ng.) Buzek e t K o t l . ; K o t l á b a , p, 
F i g s . 7-8. 

F i g . 7, non F i g . 8. 

145, 
178, 

65, P I . 18, F i g s . 17, 

3, F i g . 23, sub 

59, P I . 3, 

M a t e r i a l : No, 
3 p i e c e s 

7 6.261.1.; 7 6.285.1.; 76.299.1 

D e s c r i p t i o n : The l e a v e s a r e s m a l l , t h e i r s h a p e i s o v a t e . The apex of t h e 
l e a f i s a c u t e , t h e b a s i s i s c o r d a t e . 

The s t a t e of p r e s e r v a t i o n of t h e p r i n t s i s f a i r l y poor i n t h e s a n d s t o n e , 
t h u s tl>e m a r g i n of t h e l e a v e s a r e dim. The r e l a t i v e l y l a r g e t e e t h a r e p l a c e d 
f a r from e a c h o t h e r , a l l of t h e a p i c e s of t h e t e e t h h a v i n g a s e c o n d a r y v e i n 
r u n n i n g up t i l l them. The s e c o n d a r y v e i n s a r e p l a c e d r e l a t i v e l y f a r from e a c h 
o t h e r ( F i g . 1 4 2 ) . 

l e n g t h of t h e l e a v e s ( cm) w i d t h of t h e l e a v e s (cm) 

2.9 1.6 

2.8 

3.3 

1.4 

1. 

The d i s t a n c e of t h e s e c o n d a r y v e i n s on t h e s p e c i m e n 76.285.1.: 
on t h e l e f t s i d e 0.3 0.5 0.45 0.4 0.2 (cm) 
on t h e r i g h t s i d e 0.3 0.3 0.3 0.55 0.35 (cm) 

The v e i n s of t h e s e c o n d a r y o r d e r a r e a r c h e d , n o t so r i g i d a s t h a t of t h e 
U. p l u r i n e r v i a . 

length leaf lamina 

F i g . 142. B r e a d t h and l e n g t h of t h e l e a f l a m i n a of Z e l k o v a z e l k o v a e f o l i a 



The s p e c i e s Z e l k o v a z e l k o v a e f o l i a a p p e a r s i n Hungary f i r s t d u r i n g t h e 
Upper O l i g o c è n e . A N D R E Á N S Z K Y ( 1 9 6 7 ) m e n t i o n e d i t from t h e N o s z v a j s e c t i o n of 
M iddle O l i g o c è n e age ( L o w e r E g e r i a n ) . 

Though R Á S K Y ( 1 9 4 3 ) m e n t i o n e d under t h e name of Z e l k o v a a f r a g m e n t e d 
l e a f from t h e Lower O l i g o c è n e , i t i s u n c e r t a i n . The s p e c i e s i s r e l a t i v e l y 
r a r e i n t h e Upper O l i g o c è n e a s w e l l . T h e r e was a s i n g l e s p e c i m e n found a t 
V e r ő c e m a r o s (HABLY 1 9 8 2 ) and t h r e e s p e c i m e n s a t V é r t e s s z ő l ő s . From t h e Wind's 
B r i c k y a r d , A N D R E Á N S Z K Y d i d not m e n t i o n Z e l k o v a , o n l y a l e a f - p r i n t s i m i l a r t o 
Z e l k o v a d e s c r i b e d under t h e name of Ulmus t y p e I V . T h i s l e a f i s w i d e n i n g t o 
wards t h e b a s i s t e r m i n a t i n g i n a rounded b a s i s , t h u s i t i s e s s e n t i a l l y d i f ­
f e r e n t from t h e V é r t e s s z ő l ő s s p e c i m e n s . The s p e c i e s Z. z e l k o v a e f o l i a i s v e r y 
f r e q u e n t d u r i n g t h e M i o c e n e , m a i n l y , t h e S a r m a t i a n t h r o u g h o u t E u r o p e . I t i s 
p r e s e n t on some l o c a l i t i e s of t h e S a r m a t i a n of Hungary as dominant s p e c i e s . 
On t h e b a s i s of t h e H u n g a r i a n m a t e r i a l i t seems t h a t t h e genus Z e l k o v a a r r i v ­
ed s i m u l t a n e o u s l y w i t h t h e i n f i l t r a t i o n of t h e A r c t o t e r t i a r y e l e m e n t s d u r i n g 
t h e E g e r i a n . I t s boom took p l a c e d u r i n g t h e S a r m a t i a n . P r o b a b l y not t h e d e t e ­
r i o r a t i o n of t h e c l i m a t e p r e s e n t e d more f a v o u r a b l e c i r c u m s t a n c e s but t h a t was 
t h e time when t h e c o n c u r r e n t s u b t r o p i c a l e l e m e n t s d i s a p p e a r e d from t h e assem­
b l a g e . As t h e p l a n t i s known to be t h e r m o p h y l o u s even t o d a y , i t c o u l d have 
l i v e d among o p t i m a l c o n d i t i o n s d u r i n g t h e Upper O l i g o c è n e a s w e l l , b ut t h e r e 
were s t i l l s e v e r a l t r o p i c a l e l e m e n t s p r e s e n t i n t h e f l o r a p r e v e n t i n g t h e i r 
sudden a d v a n c e . P a r a l l e l to t h e d e c r e a s e of t r o p i c a l e l e m e n t s t h e s p e c i e s 
g r a d u a l l y became more and more f r e q u e n t , a t t a i n i n g a dominant r o l e d u r i n g t h e 
S a r m a t i a n S t a g e . From t h e P a n n o n i a n S t a g e , s t i l l we have numerous r e p r e s e n t a ­
t i v e s of t h e s p e c i e s a t many s i t e s . 

F a g a c e a e 
Q u e r c u s L. 

Q u e r c u s s p . t y p e I . 
P l . X X I I , F i g . 3; F i g . 108. 

M a t e r i a l : No.: 76.8.1. 
1 p i e c e 

D e s c r i p t i o n : A l m o s t i n t a c t s p e c i m e n , t h e apex i s somewhat f r a g m e n t e d , 
th e b a s i s i s more i n t e n s i v e l y i n j u r e d . The form of t h e l e a f i s o b l o n g , i t s 
l e n g t h i s 13.5 cm, w i d t h 3.4 cm. The m a r g i n of t h e l e a f i s i r r e g u l a r wavy, 
o t h e r w i s e e n t i r e . The l a m i n a i s randomly p r o t r u d i n g a t some p l a c e s . T h e r e a r e 
no l o b e s on t h e l e a f , opposed to most oak s p e c i e s i n g e n e r a l , b u t t h e m a r g i n 
i s a l r e a d y n o t smooth. The m i d v e i n i s v e r y s t r o n g , m a i n l y a t t h e l o w e r p a r t 
of t h e l e a f , i t s w i d t h r e a c h i n g 2 mm. I t i s g e t t i n g n a r r o w t o w a r d s t h e apex, 
i n t h e upper t h i r d of t h e l e a f i t i s a l r e a d y q u i t e t h i n . 

The s e c o n d a r y v e i n s y s t e m i s a p p a r e n t but not v e r y s t r o n g , w h i c h can be 
a c o n s e q u e n c e of t h e f a c t t h a t we have t h e f r o n t a l p a r t of t h e l e a f p r i n t e d 
and not t h e r e v e r s e p a r t . The v e i n s a r e r u n n i n g o u t t i l l t h e m a r g i n , t h a t i s , 
a c r a s p e d o d r o m o u s v e n a t i o n i s formed, and n o t a camptodromous one as i n c a s e 
of t h e Q. n e r i i f o l i a o r t h e Q. a p o c y n o p h y l l u m . I t i s p o s s i b l e , however, t h a t 
on t h e m e d i a l p a r t s of t h e l e a f a camptodromous t y p e was formed. The v e i n 
s y s t e m h e r e c a n n o t be p r o p e r l y o b s e r v e d . On t h e i n t e r s e c o n d a r y a r e a t h e r e a r e 
weak i n t e r m e d i a t e v e i n s b r a n c h i n g o f f t h e m i d v e i n . From some of t h e s e c o n d a r y 
v e i n s , t h e r e i s a Y-form f o r k i n g s t a r t i n g n e a r t h e m a r g i n . 

c f . Q u e r c u s s p . t y p e I I .  
P l . X X I I , F i g . 2; F i g . 113. 

M a t e r i a l : No.: 76.116.1 
1 p i e c e 

D e s c r i p t i o n : L e n g t h of t h e l e a f i s 7.3 cm, i t s w i d t h i s 2.8 cm. I t s form 
i s o v a t e , t h e b a s i s r o u n d e d , t h e apex a c u t e . The m a r g i n of t h e l e a f i s i n t a c t 
a t t h e l o w e r t w o - t h i r d of t h e l a m i n a and t o o t h e d i n t h e upper t h i r d . I t can 
be wavy on t h e s e p a r t s a s w e l l : t h e c h a r a c t e r of t h e m a r g i n c a n n o t be ade-



q u a t e l y d e t e r m i n e d , b e c a u s e i t was p r e s e r v e d o n l y a t a s h o r t p h a s e . The mid-
v e i n i s f a i r l y s t r o n g , t h e s e c o n d a r y v e i n s a r e v e r y t h i n , The v e i n s a r e b r a n ­
c h i n g o f f t h e m i d v e i n i n an a r c h , r u n n i n g i n t o o b t u s e t e e t h i n t h e p a r t n e a r 
t h e m a r g i n h e r e t h e y a r e a l r e a d y e x t r e m e l y t h i n . The v e i n s of s e c o n d a r y o r d e r 
c a n be c o n n e c t e d i n t h e t e e t h o r , t h e y c a n be a l s o c o n n e c t e d t h r o u g h t h e 
v e i n s of t h e t e r t i a r y o r d e r . The m a r g i n and t h e v e i n s y s t e m of t h e l e a f i s 
v e r y s p e c i f i c , t h e e x a c t a n a l o g y of w h i c h was n o t met i n p r e v i o u s d e s c r i p ­
t i o n s . C o n s i d e r i n g t h a t we have o n l y one s p e c i m e n a t hand c o n t a i n i n g no t r a ­
c e s of t h e e p i d e r m i s , we c a n n o t g i v e i t s more e x a c t t a x o n o m i c a l a s s i g n m e n t . 

Q u e r c u s s p . type I I I . 
P l . X X I I I , F i g . 1; F i g . 109. 

M a t e r i a l : No.: 76.101.1. 
1 p i e c e 

D e s c r i p t i o n : The l e n g t h o f t h e l e a f i s 5.8 cm, i t s w i d t h i s about 3 cm. 
The apex i s a c u t e , t h e b a s i s f r a g m e n t e d . The s h a p e of t h e l a m i n a i s o b o v a t e , 
t h e m a r g i n of t h e l e a f i s f r a g m e n t e d , s t i l l t h e l o b e s a r e f a i r l y w e l l v i s i ­
b l e , though b e i n g i n j u r e d , t h e y do not show t h e i r o r i g i n a l form. The v e n a t i o n 
i s cra-spedodromous, t h e s e c o n d a r y v e i n s t e r m i n a t i n g i n t h e apex of t h e l o b e s . 
The p r i n t r e m i n d s i n some f e a t u r e s to Q. p s e u d o r o b u r . The s p e c i e s was de­
s c r i b e d by K O V Á T S ( 1 8 5 6 ) from t h e S a r m a t i a n f l o r a of E r d ő b é n y e . I t was men­
t i o n e d from t h e E u r o p e a n p a r t s of t h e USSR, l a t e r from W e s t e r n S i b e r i a and 
t h e S o u t h e r n A l t a i . ZASTAWNIAK ( 1 9 8 0 ) m e n t i o n e d i t from t h e S a r m a t i a n f l o r a 
of P o l a n d . I t c a n be r e c o g n i z e d u n d e r s e v e r a l synonyms i n s e v e r a l f l o r a s of 
t h e E u r o p e a n Miocene and P l i o c e n e . 

B e t u l a 
B e t u l a L . 

c f . B e t u l a p r i s c a E t t i n g s h a u s e n  
P l . XXIV, F i g . 3; F i g s . 94-9B. 

1851 
1852 
1852 
1855 
1855 
1866 
1868 
1869 
1919 

B e t u l a p r i s c a E t t . ; E t t i n g s h a u s e n , p. 11, P l . 1, F i g s . 15-
B e t u l a p r i s c a E t t . ; E t t i n g s h a u s e n , p. 5, P l . 1, F i g . 3. 
C a r p i n u s b e t u l o i d e s Unger; Unger, p. 40, P I . 20, F i g s . 6-8 
B e t u l a s u b t r i a n g u l a r i s Goepp.; G o e p p e r t , p. 10. P I . 3. F i a 
B e t u l a p r i s c a E t t . ; G o e p p e r t , i b i d , p. 11, 
uc Luia guu VL lUIÎ U 

B e t u l a p r i s c a E t t 
B e t u l a p r i s c a E t t 
B e t u l a p r i s c a E t t 
B e t u l a p r i s c a E t t 
B e t u l a p r i s c a E t t 
P I . 2, F i g . 12. 

1956 B e t u l a p r i s c a E t t 
2, 4-8; T e x t - f i g . 

10, P I . 3, F i g . 2. 
P I . 3, F i g s . 11-12. 

47, P I . 14, F i g s . 14-16. 
25, F i g s . 9a, 20. 
29, P l . 1, F i g s . 24-26. 

- 37, P l . 1, F i g . 5; 

E t t i n g s h a u s e n , p 
; H e e r , p. 148, P I 
; E t t i n g s h a u s e n , p. , 
; Reimann i n K r ä u s e l , p 

; K r i s t o f o v i c h e t a l . , p. 92, P l . 22, F i g s . 
38. 

l v , 

M a t e r i a l : 
6 p i e c e s 

No.: 76.21.1.; 76.64.1.; 7 6 . 1 5 0 . 1 . ; 76.189.1.; 76.190.1.; 76.301.1 

D e s c r i p t i o n : The b u l k of t h e p i e c e s a r e m e d i a l f r a g m e n t s , t h u s n e i t h e r 
t h e b a s i s , nor t h e apex i s v i s i b l e . The t o o t h e d m a r g i n c a n be s t u d i e d i n c a s e 
of a s i n g l e s p e c i m e n , i n a l l o t h e r c a s e s t h e m a r g i n of t h e l e a f i s m i s s i n g . 
The v e i n s y s t e m i s c r a s p e d o d r o m o u s . The s e c o n d a r y v e i n s a r e b r a n c h i n g o f f 
from t h e m i d v e i n more d e n s e l y t h a n i n c a s e of any o t h e r l e a v e s of B e t u l a s p . 
The l e a v e s can be c o n s i d e r e d of s m a l l and medium s i z e , though t h e i r r e a l 
l e n g t h c a n n o t be m e a s u r e d , due to t h e i r f r a g m e n t a r y s t a t e . The t e r t i a r y v e i n s 
a r e not v i s i b l e on t h e p r i n t . The s e c o n d a r y v e i n s a r e r i g i d , r e a c h i n g t h e 
m a r g i n p r a c t i c a l l y s t r a i g h t from t h e m a r g i n . The f r a g m e n t s b e a r t h e n e a r e s t 
r e s e m b l a n c e t o B e t u l a p r i s c a , however t h e i r f r a g m e n t a r y s t a t e does n o t a l l o w 
us t o i d e n t i f y them w i t h t h i s s p e c i e s u n a m b i g u o u s l y . 
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B e t u l a s p . t y p e 1. 
P l . XXIV, F i g . 2; P l . XXVI, F i g . 1; F i g s . 9 9 - 1 0 0 , 1 0 2 - 1 0 3 . 

M a t e r i a l : No.: 7 6.11.1.; 76.84.1.; 76.125.1.; 76.149.1. 
4 p i e c e s 

D e s c r i p t i o n : T h r e e l e a f p r i n t s of r e l a t i v e l y poor s t a t e of p r e s e r v a t i o n 
as w e l l a s a s m a l l f r a g m e n t was a s s i g n e d to t h i s t a x o n . The l e n g t h of t h e 
l e a v e s i s a r o u n d 10-12 cm, t h e i r w i d t h r a n g i n g between 6-6.5 cm. The apex i s 
a c u t e , t h e b a s i s i s f r a g m e n t e d a t a l l s p e c i m e n s . The m a r g i n of t h e l e a f i s 
t o o t h e d as i t i s o b s e r v a b l e on one of t h e s p e c i m e n s , i n c a s e of t h e o t h e r two 
p r i n t s t h e m a r g i n i s dim. The v e n a t i o n i s c r a s p e d o d r o m o u s . The s e c o n d a r y 
v e i n s a r e b r a n c h i n g o f f from t h e m i d v e i n r e l a t i v e l y f a r from e a c h o t h e r . 

The d i s t a n c e o f t h e s e c o n d a r y v e i n s on t h e s p e c i m e n 76.11.1, s t a r t i n g 
from t h e b a s i s t o w a r d s t h e apex i s as f o l l o w s : 1.0, 1.1, 1.05, 1.0, 0.85, 
0.8, 0.7 cm. 

The v e i n s s t a r t from t h e m i d v e i n w i t h a s l i g h t a r c h , t h e y a r e b e n t a g a i n 
n e a r t h e m a r g i n , i n t h e m e d i a l p a r t s , however, t h e y a r e s t r a i g h t . 

L a c k i n g i m p o r t a n t c h a r a c t e r i s t i c marks, t h e s p e c i m e n s were no t a s s i g n e d 
to s p e c i e s . 

B e t u l a s p . t y p e I I . 
P l . XXV, F i g . 2; F i g . 101. 

M a t e r i a l : No.: 7 6 . 1 1 9 . 1 . 
1 p i e c e 

D e s c r i p t i o n : The l e n g t h of t h e l e a f i s 7.3 cm, i t s w i d t h i s 4.5 cm. The 
l a m i n a i s f a i r l y a s y m m e t r i c a l , t h e m i d v e i n i s d i v i d i n g i t i n t o two u n e q u a l 
p a r t s . The form o f t h e l e a f , due to t h e c o n s i d e r a b l e asymmetry, i s d i f f i c u l t 
to d e t e r m i n e ; r e m i n d i n g , however, most t o e l l i p t i c or o v a t e . The b a s i s and 
t h e apex a r e f r a g m e n t e d , but t h e apex u s e d to be i n a l l p r o b a b i l i t y a c u t e . 
The v e n a t i o n i s camptodromous. The s e c o n d a r y v e i n s y s t e m i s f a i r l y i r r e g u l a r , 
t h e d i s t a n c e of t h e s t a r t i n g p o i n t s from t h e m i d v e i n a r e c h a n g e a b l e and t h e r e 
a r e c o n s i d e r a b l e d i f f e r e n c e s i n t h e c u r v a t u r e of t h e i r l i n e a s w e l l . Some of 
t h e s e c o n d a r y v e i n s a r e r e l a t i v e l y s t r a i g h t , o t h e r r e a c h t h e m a r g i n i n a b e n t 
a r c h . The m a r g i n o f t h e l e a f i s t o o t h e d , t h e t e e t h a r e s m a l l . As t h e d i s t a n c e 
of t h e v e i n s i s g r e a t , not a l l o f t h e t e e t h h a v e a s e c o n d a r y v e i n r u n n i n g up 
to i t s t o p . The t e e t h a r e f r e q u e n t l y c o m p o s i t e , t h a t i s , under them a s m a l l e r 
t o o t h i s v i s i b l e i n some c a s e s . The a p i c a l s i d e of t h e t e e t h i s g e n e r a l l y 
c o n c a v e or s t r a i g h t w h i l e t h e b a s a l s i d e i s c o n v e x or s t r a i g h t . The apex of 
t h e t o o t h i s a c u t e , t h e s i n u s e s between t h e t e e t h a l s o b e i n g a c u t e . 

B e t u l a s p . t y p e I I I .  
P l . X X V I I , F i g . 1. 

M a t e r i a l : No.: 7 6 . 2 1 6 . 1 . 
1 p i e c e 

D e s c r i p t i o n : The form of t h e l e a f c a n n o t be e x a c t l y d e t e r m i n e d , due to 
i t s f r a g m e n t a r y s t a t e . Only a 1.5 cm l o n g p h a s e of t h e m a r g i n was p r e s e r v e d , 
where t h e t e e t h a r e f a i r l y w e l l v i s i b l e . They a r e s e t a t e q u a l d i s t a n c e s from 
e a c h o t h e r , but t h e y a r e n o t r e g u l a r . The s e c o n d a r y v e i n s j o i n o n l y e v e r y 
s e c o n d t e e t h , t h e t o o t h between t h e s e r e c e i v i n g a b r a n c h - o f f from t h e v e i n 
l y i n g i m m e d i a t e l y o v e r i t . T h i s t o o t h i s , however, no s m a l l e r t h a n t h e r e s t . 
The s h a p e of t h r e e s u b s e q u e n t , c o m p l e t e t e e t h a r e c o n s i d e r a b l y d i f f e r i n g from 
e a c h o t h e r . One of them seems to be o b t u s e , however, i t i s p o s s i b l e t h a t t h e 
apex of t h e t o o t h i s b r o k e n , b e c a u s e t h e o t h e r two t e e t h a r e a c u m i n a t e . The 
a p i c a l s i d e of t h e t e e t h h a v i n g t h e s e c o n d a r y v e i n r u n n i n g up to them i s a c u ­
m i n a t e , t h e i r l o w e r s i d e i s a l s o a c u m i n a t e or c o n v e x . The i n t e r m e d i a l t o o t h 
h a v i n g no v e i n of t h e s e c o n d a r y o r d e r a t t a c h e d to i t i s d i f f e r e n t , b o t h of 
i t s s i d e s b e i n g c o n c a v e . The s i n u s e s a r e o b t u s e . 

28 



The s e c o n d a r y v e i n s y s t e m i s v e r y r e g u l a r . The p a i r s of v e i n a r e s t a r t ­
i n g from t h e same p o i n t , or n e a r l y t h e same p o i n t . The d i s t a n c e of t h e s e ­
c o n d a r y v e i n s from t h e b a s i s t i l l t h e apex i s a s f o l l o w s : 0.75, 0.9, 1.1, 
0.8, 0,9 cm, a n g l e s of d i v e r g e n c e : 50 , 46, 45, 40 . 
The v e i n s of t h e t e r t i a r y o r d e r have not been p r e s e r v e d . The form of t h e 
t e e t h d e n o t e t h e genus B e t u l a , t h e s i z e of them b e i n g , however, f a i r l y l a r g e . 
As we have no i n f o r m a t i o n on t h e s h a pe of t h e l e a f and o t h e r i m p o r t a n t f e a ­
t u r e s , i t i s n o t a s s i g n e d t o any s p e c i e s . 

B e t u l a s p . t y p e I V . 
P l . XXV, F i g . 3; F i g s . 104-106. 

M a t e r i a l : No.: 76.40.1.; 76.207.1 
2 p i e c e s 

D e s c r i p t i o n : M e d i a l f r a g m e n t s c o n t a i n i n g n e i t h e r t h e apex nor t h e b a s a l 
p a r t s . The v e i n s of t h e s e c o n d a r y o r d e r a r e a p p a r e n t , s t a r t i n g a t f a i r l y 
l a r g e d i s t a n c e s from e a c h o t h e r from t h e m i d v e i n . A l l of t h e s e c o n d a r y v e i n s 
t e r m i n a t e i n a t o o t h a f t e r an a r c h e d d i v e r g e n c e . T h e s e g r e a t c o m p o s i t e t e e t h 
a r e g e n e r a l l y composed of t h r e e s m a l l t e e t h of i r r e g u l a r s h a p e , and t h e r e i s 
no p i e c e of d i s t i n g u i s h e d s i z e among them. The p r e s e n c e of l a r g e c o m p o s i t e 
t e e t h i s c e a s e d by t h e b a s a l p a r t s of t h e l e a f , h e r e we have a s i m p l e t o o t h e d 
m a r g i n o n l y . 

J u g l a n d a c e a e 
J u g l a n s L. 

c f . J u g l a n s a c u m i n a t a A I . Braun ex Unger 
P l . X X V I I , F i g . 2; P l . X X V I I I . F i g . 1; F i g . 107. 

1845 J u g l a n s ( C a r y a ? ) a c u m i n a t a A l . B r . ; B r a u n , p. 170. (nomen nudum) 
1845 J u g l a n s l a t i f o l i a A l . B r . ; i b i d . , p. 170. (nomen nudum) 
1850 J u g l a n s a c u m i n a t a A l . B r . ; Unger, p. 468. 
1850 J u g l a n s l a t i f o l i a A I . B r . ; i b i d . , p. 470. 
1854 J u g l a n s l a t i f o l i a A l . B r . ; Unger, p. 25, P I . 6, F i g . 2. 
1855 J u g l a n s p a l l i d a Goepp.; G o e p p e r t , p. 36, P I . 25, F i g . 3. 
1855 J u g l a n s s i e b o l d i a n a Goepp.; i b i d . , p. 36, P I . 25, F i g . 2. 
1855 J u g l a n s s a l i c i f o l i a Goepp.; i b i d . , p. 36, P I . 25, F i g s . 4-5. 
1859 J u g l a n s v e t u s t a Heer; Heer, p. 90, P l . 127, F i g s . 40-44. 

1869 J u g l a n s a c u m i n a t a A I . B r . ; E t t i n g s h a u s e n , p. 45, P I . 51, F i g . 12. 
1869 J u g l a n s p a r s c h l u g i a n a Ung.; i b i d . , p. 46, P I . 51, F i g s . 7-10. 
1881 J u g l a n s a c u m i n a t a A l . B r . ; V e l e n o v s k y , p. 44, P I . 8, F i g s . 2, 4-6. 
1891 J u g l a n s v e t u s t a Heer; E n g e l h a r d t , p. 191, P l . 17, F i g s . 11-12. 
1971 J u g l a n s a c u m i n a t a A l . B r . ; B û z e k , p. 42, P I . 9, F i g s . 9-15; P I . 10, 

F i g s . 1-6; P I . 11, F i g s . 1-3; T e x t - f i g . 3. 

M a t e r i a l : No.: 7 6 . 2 2 2 . 1 . ( = 7 6 . 2 2 3 . 1 . c o u n t e r p a r t ) 
1 p i e c e 

D e s c r i p t o n : A l e a f w i t h a l m o s t c o m p l e t e c o u n t e r p a r t , o n l y t h e t i p of t h e 
apex i s m i s s i n g , and t h e m a r g i n i s f r a g m e n t e d a t some p l a c e s . The c o m p l e t e 
l e n g t h of t h e l e a f i s 14.5 cm, i t s w i d t h i s 4.0 cm. The m a r g i n of t h e l e a f i s 
e n t i r e . The b a s i s i s a s y m m e t r i c a l and a c u t e . The form of t h e l e a f i s l a n c e o ­
l a t e . The v e i n s y s t e m i s camptodromous, t h e s e c o n d a r y v e i n s r u n n i n g out of 
t h e m i d v e i n i n an a l t e r n a t i n g manner, t h e i r a n g l e of d i v e r g e n c e r a n g i n g b e t ­
ween 60 and 80. At t h e i n t e r s e c o n d a r y a r e a s of t h e a p i c a l and b a s a l p a r t s t h e 
i n t e r m e d i a t e v e i n s a r e s e e m i n g l y f r e q u e n t , f o r m i n g no l o o p s and r u n n i n g o n l y 
t i l l t h e q u a r t e r or h a l f of t h e l a m i n a . The m i d v e i n i s c o n s i d e r a b l y t h i c k a t 
t h e l o w e r t h i r d of t h e l e a f . At about t h e same p a r t i t i s c o n s i d e r a b l y 
c u r v e d , and t h i s c u r v a t u r e c a n be o b s e r v e d a l o n g t h e r e s t of t h e l e a f i n t h e 
form of a s l i g h t a r c h . The d i s t a n c e between t h e s e c o n d a r y v e i n s i s f a i r l y 
g r e a t , s m a l l e r t o w a r d s t h e b a s a l p a r t s , where i t i s 0.8 cm. On t h e m e d i a l 
p a r t s i t i s g r e a t e r , 1.2-1.8 cm ( F i g . 1 4 3 ) . 
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F i g . 143. L e a f p a r a m e t e r s of J u g l a n s a c u m i n a t a No. 7 6 . 2 2 2 . 1 . 

T h i s d i s t a n c e i s d e c r e a s i n g a g a i n t o w a r d s t h e apex. The morphology of 
t h e l e a f a g r e e s w i t h t h e s p e c i e s d e s c r i p t i o n of B Û Z E K ( 1 9 7 1 ) , o n l y t h e a n g l e 
of d i v e r g e n c e i s somewhat s t e e p e r on t h e V é r t e s s z ő l ö s s p e c i m e n . T h i s i s , how­
e v e r , n o t e x c l u d i n g t h e i r t a x o n o m i c a l i d e n t i t y , b e c a u s e i n c a s e of some o t h e r 
f i n d s a s i m i l a r l y s t e e p e r s e c o n d a r y v e i n s y s t e m i s met a s w e l l . 

A c c o r d i n g to BOZEK, i t c a n n o t be e x c l u d e d t h a t d i f f e r e n t t a x o n o m i c a l 
g r oups a r e lumped t o g e t h e r on m o r p h o l o g i c a l b a s i s under t h i s name. A s a f e 
d e t e r m i n a t i o n c a n be e x p e c t e d a g a i n by t h e h e l p of e p i d e r m i s a n a l y s i s . The 
l e a f p r i n t o f f e r s no p o s s i b i l i t i . e s on t h e e x e c u t i o n of t h i s t e s t . 

J . a c u m i n a t a was found i n t h e o l d e s t Neogene s e c t i o n s of E u r o p e . The 
d i s t a n c e of t h e v e i n s of s e c o n d a r y o r d e r s t a r t i n g from t h e b a s i s t i l l t h e 
apex i s a s f o l l o w s : 

on t h e l e f t s i d e : 0.8; 0.8; 0.8; 0.7; 1.5; 1.9; 1.5; 1.1; 1.1; 0.95 cm 
on t h e r i g h t s i d e : -, -, -, 0.85; 1.5; 1.2; 1.2; 1.05; 0.8; 1.25; 0.9 cm 

C e d r e l a L. 

c f . C e d r e l a m a c r o p h y l l a A n d r e á n s z k y  
P l . X X V I I I , F i g . 4. 

1955 C e d r e l a m a c r o p h y l l a Andr.; A n d r e á n s z k y , p. 44-45, F i g . 5. 
1966 C e d r e l a m a c r o p h y l l a Andr.; A n d r e á n s z k y , p. 93. 

M a t e r i a l : No.: 76.123.1. 
1 p i e c e 

D e s c r i p t i o n : The o r i g i n a l l e n g t h of t h e l e a f c o u l d be a round 15 cm, i t s 
w i d t h i s 3.8 cm. The shape of t h e l e a f i s e l o n g a t e d o v a t e . Only t h e a p i c a l 
p a r t was p r e s e r v e d . The apex i s a c u t e , t h e m a r g i n of t h e l e a f i s e n t i r e . The 
m i d v e i n i s c o n s i d e r a b l y s t r o n g , t h e s e c o n d a r y v e i n s a r e b r a n c h i n g o f f t h e 
m i d v e i n r e l a t i v e l y d e n s e l y . The a n g l e of d i v e r g e n c e i s f a i r l y l a r g e , some­
t i m e s c l o s e to p e r p e n d i c u l a r . 
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The s p e c i e s was d e s c r i b e d by A N D R E Á N S Z K Y ( 1 9 5 5 ) from t h e E g e r - W i n d ' s 
B r i c k y a r d s e c t i o n , where i t i s f r e q u e n t l y found i n t h e upper f l o r a . I t has 
not been found on o t h e r Upper O l i g o c è n e f l o r a s of Hungary as y e t . As we have 
o n l y a f r a g m e n t e d s i n g l e s p e c i m e n h e r e , and t h e c h a r a c t e r i s t i c b a s a l p a r t s 
a r e m i s s i n g , we c a n n o t u n a m b i g u o u s l y s t a t e t h e p r e s e n c e of C. m a c r o p h y l l a i n 
t h e V é r t e s s z ő l ö s a s s e m b l a g e . 

F a b a c e a e 

L e g u m i n o s a e I . 
P l . X X V I I I , F i g . 2. 

M a t e r i a l : No.: 76.10.1. 
1 p i e c e 

D e s c r i p t i o n : The b a s i s of t h e l e a f i s m i s s i n g ; t h u s we can o n l y e s t i m a t e 
i t s l e n g t h , a p p r o x . 9 cm. The w i d t h of t h e l e a f i s 4.5 cm. The m a r g i n i s en­
t i r e , t h e apex i s e m a r g i n a t e , t h e b a s i s i s m i s s i n g . 

The s t a t e of p r e s e r v a t i o n of t h e l e a f i s poor, t h e v e i n s of t h e s e c o n d ­
a r y o r d e r a r e v i s i b l e o n l y a t some p a r t s : t h e y a r e t h i n , s e t a t r e l a t i v e l y 
g r e a t d i s t a n c e from e a c h o t h e r , r u n n i n g t i l l t h e m a r g i n of t h e l e a f . The form 
of t h e l e a f i s o b l o n g , on t h e m e d i a l p h a s e of t h e l e a f t h e m a r g i n s a r e n e a r l y 
p a r a l l e l to e a c h o t h e r a l o n g a l o n g e r p h a s e . The l e a v e s w i t h e m a r g i n a t e apex 
found .in t h e Lower O l i g o c è n e were m a i n l y d e s c r i b e d under t h e name of D a l b e r - 
g i a b e l l a . T h e s e l e a v e s , however, a r e c o n s i d e r a b l y d i f f e r i n g from t h i s s p e c i ­
men-! The l e a v e s of D. b e l l a found i n t h e T a r d C l a y do not e x c e e d 5 cm, t h e i r 
s h a p e i s o b o v a t e , t h e b a s i s i s c o n s i d e r a b l y n a r r o w . 

T h e r e were s e v e r a l l e g u m i n o s e f r u i t s f o und i n t h e f l o r a , s u p p o r t i n g c o n ­
s i d e r a b l y t h e p r e s e n c e of t h e f a m i l y , however, we c o u l d e s t a b l i s h no d i r e c t 
c o n n e c t i o n between t h e f r u i t s and t h e l e a f , a l l t h e more b e c a u s e s e v e r a l o t h ­
e r r e m n a n t s of l e a v e s were found i n t h e f l o r a t h a t c o u l d be e q u a l l y a s s o c i a t ­
ed w i t h t h e s e f r u i t s . 

L e g umi nosae I I . 

F i g . nr.  
M a t e r i a l : No.: 76.263.1. 
1 p i e c e 

D e s c r i p t i o n : The a p i c a l and b a s a l p a r t s of t h e l e a f a r e m i s s i n g , t h e me­
d i a l p a r t i s i n t a c t . The l a m i n a i s n a r r o w o b l o n g - l o r a t e . The m a r g i n s of t h e 
l e a f a r e p a r a l l e l to e a c h o t h e r t h r o u g h o u t t h e c o m p l e t e m e d i a l f r a g m e n t , 
p r o b a b l y n a r r o w i n g t o w a r d s t h e apex and t h e b a s i s . The m a r g i n i s e n t i r e . The 
m i d v e i n i s a p p a r e n t , t h e s e c o n d a r y v e i n s y s t e m i s much more weaker. The camp­
todromous c h a r a c t e r of t h e v e n a t i o n i s s t i l l f a i r l y w e l l o b s e r v a b l e . The s e ­
c o n d a r y v e i n s b r a n c h i n g o f f t h e m i d v e i n f l a t l y , g e t t i n g t h i n n e r a t t h e bend, 
and t h e l o o p can be o b s e r v e d o n l y by t h e h e l p of m i c r o s c o p e a l r e a d y . The 
m e a s u r a b l e l e n g t h of t h e f r a g m e n t i s h a r d l y r e a c h i n g 4 cm, anyway, i t c o u l d 
be p r o b a b l y e s s e n t i a l l y l o n g e r b e c a u s e t h e r e i s no s i g n of e i t h e r of t h e ends 
g e t t i n g n a r r o w as y e t . The w i d t h of t h e l a m i n a i s 1.3 cm. 

S i m i l a r s m a l l , camptodromous v e i n e d l e a v e s a r e most f r e q u e n t l y e n c o u n ­
t e r e d under t h e name of Sophora i n p a l a e o b o t a n i c a l l i t e r a t u r e . These r e m a i n s 
a r e , however, though s i m i l a r i n s i z e and v e n a t i o n , not so l o n g . T h e i r s h a pe 
i s much r a t h e r o v a t e or e l l i p t i c . 

Most f e a t u r e s i n common were o b s e r v e d w i t h t h e s p e c i e s Sophora m u l t i f o r ­ 
mis d e s c r i b e d from t h e T e r t i a r y f l o r a of A l a s k a by HOLLICK ( 1 9 3 6 ) . Opposed to 
t h e r e s t of t h e Sophora s p e c i e s , t h e l e a v e s of t h i s s p e c i e s a r e e l o n g a t e d , 
t h e i r form i s o b l o n g , and t h e v e n a t i o n i s camptodromous. The l e n g t h of t h e 
l e a v e s v a r i e s between 1.8-7.5 cm, t h e i r w i d t h i s 1.75-5 cm. 

T h e r e were no more r e m a i n s found of t h i s t y p e i n t h e V é r t e s s z ő l ö s f l o r a , 
a t l e a s t none of t h e r e m i n i s c e n t forms were i n a d e q u a t e s t a t e of p r e s e r v a t i o n 
f o r a s s i g n m e n t . Remains of Sophora from Hungary a r e known m a i n l y from t h e 
Miocene, i n t h e f i r s t p l a c e , t h e S a r m a t i a n p e r i o d . 



M i m o s a c e a e 

" A c a c i a " p a r s c h l u g i a n a Unger 
P l . X X V I I , F i g . 3; P l . X X V I I I , F i g . 3; P l . XXX, F i g s . 1-2. 

1859 A c a c i a p a r s c h l u g i a n a Ung.; Heer, p. 130, P I . 139, F i g s . 45-59. 

M a t e r i a l : No.: 7 6 . 2 2 7 . 2 . ; 76.314.2. 
2 p i e c e s ( w i t h c o u n t e r p a r t s ) 

D e s c r i p t i o n : T h e r e were two l e g u m i n o s e f r u i t s of t h e same s p e c i e s found 
w i t h c o u n t e r p a r t s i n t h e f l o r a . The b i g g e r one i s a pod, 6.5 cm l o n g and 1.1 
cm wide, a l m o s t i n t a c t . On t h i s p i e c e , t h e p l a c e of 9-10 s e e d s c o u l d be 
c o u n t e d . The o t h e r s p e c i m e n i s f r a g m e n t e d , t h e p a r t of t h e f r u i t t o w a r d s t h e 
p e d u n c l e i s b r o k e n . The w i d t h of t h e pod h e r e i s a l s o 1.1 cm. The w i d t h of 
the pod i s u n i f o r m a l o n g t h e whole l e n g t h of t h e f r u i t , g e t t i n g narrow o n l y 
by t h e two e n d s , h a v i n g , c o n s e q u e n t l y , no m e d i a l c o n s t r i c t i o n s or w i d e n i n g 
t o w a r d s t h e apex of t h e f r u i t . The apex i s r e g u l a r l y rounded on both s p e c i ­
mens. The s e e d s c o u l d be r e l a t i v e l y l a r g e , t h e i r form b e i n g s l i g h t l y o v a l . 
They were s i t u a t e d i n t h e d i r e c t i o n o f t h e a x i s of t h e pod, i . e . , i n h o r i z o n ­
t a l p o s i t i o n . The b e s t a n a l o g y of t h e V é r t e s s z ő l ő s s p e c i m e n s i s p r o b a b l y t h a t 
of t h e A c a c i a p a r s c h l u g i a n a f o u n d among t h e many l e g u m i n o s e f r u i t s p u b l i s h e d 
by HEER ( 1 8 5 9 ) . 

The t a x o n o m i c a l p o s i t i o n of t h e A c a c i a p a r s c h l u g i a n a i s s t i l l f a i r l y ob­
s c u r e . The l e g u m i n o s e f r u i t , however, p r o v e d t h a t t h e r e p r e s e n t a t i v e s of t h e 
f a m i l y of Mimosaceae were e q u a l l y p r e s e n t i n t h e f l o r a . 

V i c i a c e a e 
W i s t e r i a N u t t . 

c f . W i s t e r i a a f f . f a l l a x ( N a t h o r s t ) T a n a i e t Onoe  
P l . XXIX, F i g s . 3-4; F i g . 114. 

1883 S o p h o r a ( ? ) f a l l a x N a t h o r s t ; N a t h o r s t , p. 58, P I . 10, F i g s . 11-12; 
P I . 11, F i g . 2. 

1961 W i s t e r i a f a l l a x ( N a t h . ) T a n a i e t Onoe; T a n a i e t Onoe, p. 45, 
P l . 10, F i g . 6; P l . 14, F i g s . 2-4. 

1971 W i s t e r i a a f f . f a l l a x ( N a t h . ) T a n a i e t Onoe; Buzek, p. 61, P I . 25, 
F i g s . 1-15; T e x t - f i g . 8. 

M a t e r i a l : No.: 76.56.1. 
1 p i e c e 

D e s c r i p t i o n : The l e n g t h of t h e l a m i n a i s 2 cm, i t s w i d t h i s 1.25 cm. The 
apex i s m i s s i n g , b u t p r o b a b l y i t u s e d t o be r o u n d e d . The b a s i s i s rounded a s 
w e l l . The p e t i o l e of t h e l e a f i s n e a r l y 0.5 cm l o n g . The w i d t h of t h e p e t i o l e 
i s s u r p r i s i n g l y g r e a t compared to t h e s i z e of t h e l e a f . The m i d v e i n i s a l s o 
v e r y s t r o n g , t h e v e i n s of t h e s e c o n d a r y o r d e r a r e a l s o v i s i b l e . The v e n a t i o n 
i s camptodromous, however, t h i s c a n n o t be o b s e r v e d on a l l of t h e s e c o n d a r y 
v e i n s . The a n g l e of d i v e r g e n c e of t h e s e c o n d a r y v e i n s i s g r a d u a l l y d e c r e a s i n g 
from t h e b a s i s u pwards: 62 , 45 , 38 , 32 . The d i s t a n c e between t h e v e i n s i n 
t h e same d i r e c t i o n a r e t h e f o l l o w i n g : 0.3, 0.45, 0.45 cm. The v e i n s y s t e m of 
t h e t e r t i a r y o r d e r i s f a i r l y i r r e g u l a r ; on one hand, f o r m i n g minor l o o p s on 
t h e i n t e r s e c o n d a r y a r e a or r u n n i n g s t r a i g h t , on t h e o t h e r hand, r u n n i n g 
t o w a r d s t h e m a r g i n f o r m i n g l o o p s h e r e and t h e r e . 

The p l a n t was d e s c r i b e d f i r s t from t h e J a p a n e s e f l o r a under t h e name of 
Sophora f a l l a x , l a t e r a s s i g n e d t o t h e genus W i s t e r i a by TANAI and 0N0E ( 1 9 6 1 ) 
B0ZEK ( 1 9 7 1 ) p u b l i s h e d i t f o r t h e f i r s t t i m e from t h e E u r o p e a n f l o r a . I n h i s 
o p i n i o n i t i s n o t a b s o l u t e l y s u r e t h a t t h e same s p e c i e s was s p o t t e d i n t h e 
J a p a n e s e and t h e E u r o p e a n f l o r a , r e s p e c t i v e l y . Jhe V é r t e s s z ő l ő s p i e c e a g r e e s 
c o n s i d e r a b l y w i t h t h e s p e c i m e n s d e s c r i b e d by BUZEK, t h e r e f o r e we a r e u s i n g 
t h e name W. a f f . f a l l a x a s w e l l . Only a s i n g l e s p e c i m e n was found h e r e , t h u s 
p r o b a b l y i t c o u l d p l a y o n l y an i n f e r i o r r o l e i n t h e V é r t e s s z ő l ő s Upper O l i g o ­
c è n e f l o r a . 



S t e r c u l i a c e a e 
S t e r c ü l i a L . 

S t e r c u l i a s p . 
P l . XXXI, F i g s . 1-2; F i g s . 8 5 -86. 

M a t e r i a l : No.: 7 6 . 1 1 5 . 1 ( = 7 6 . 1 2 1 . 1 . c o u n t e r p a r t ) 
1 p i e c e 

D e s c r i p t i o n : A v e r y i n t e r e s t i n g p r i n t of t h e V é r t e s s z ő l ö s f l o r a , w h i c h 
i s r e m i n d i n g us w i t h i t s t r i p l e l o b e s t o s e v e r a l g e n e r a . ( e . g . , A c e r , Hede-
r a ) , t h e v e n a t i o n , however, i s d i f f e r e n t from t h a t of t h e m e n t i o n e d t a x a . The 
margin of t h e l e a f i s e n t i r e , t h u s we c a n e x c l u d e s p e c i e s w i t h a l o b e d or 
t o o t h e d m a r g i n . I n c a s e of t h e l o b e d l e a f s t r u c t u r e we c a n g e n e r a l l y o b s e r v e , 
t h a t s t a r t i n g from t h e b a s i s of t h e l e a f , b e s i d e s t h e m i d v e i n , t h e r e a r e two 
( o r more) s t r o n g s e c o n d a r y v e i n s s t a r t i n g w h i c h r u n d i r e c t l y i n t o t h e l o b e s , 
i . e . , t h e v e n a t i o n i s a c t i n o d r o m o u s . T h i s phenomenon c a n be o b s e r v e d even a t 
t h e S t e r c u l i a s a s w e l l . I n c a s e of t h i s s p e c i e s , however, a b a s i c a l l y d i f f e r ­
e n t v e n a t i o n c a n be o b s e r v e d . U n f o r t u n a t e l y , t h e b a s i s i s f r a g m e n t e d , b u t 
s t i l l w é c a n o b s e r v e t h a t t h e v e n a t i o n i s n o t a c t i n o d r o m o u s , b u t c r a s p e d o d r o -
mous, t h a t i s , a t some d i s t a n c e s from t h e m i d v e i n , t h e r e a r e s e c o n d a r y v e i n s 
b r a n c h i n g o f f a t t h e f o l l o w i n g a n g l e s of d i v e r g e n c e : 56 , 50 , 48 , 45 . The 
v e n a t i o n of t h e s i d e l o b e s a r e v e r y s p e c i f i c a l l y formed from t h e t h r e e v e i n s 
of t h e s e c o n d o r d e r . T h e r e a r e b r a n c h e s r u n n i n g i n t h e d i r e c t i o n of t h e s e ­
c o n d a r y v e i n s from t h e r i g h t and t h e l e f t s i d e i n t h e form of t e r t i a r y v e i n s 
o r i g i n a t i n g from t h e n e i g h b o u r i n g s e c o n d a r y v e i n s , and a t t h e s e b r a n c h e s t h e 
s e c o n d a r y v e i n s t h e m s e l v e s a r e t u r n i n g a l i t t l e b i t i n s i d e . The apex of t h e 
c e n t r a l l o b e of t h e l e a f i s a c u t e , t h a t of t h e two s i d e l o b e s i s o b t u s e . The 
w i d e s t p a r t o f t h e l e a f i s 6 cm, i t s l e n g t h c a n n o t be m e a s u r e d w i t h c e r t a i n ­
t y . The o t h e r i m p o r t a n t f e a t u r e of t h e s p e c i e s i s , t h a t t h e c u r v a t u r e between 
t h e l o b e s i s n o t a c u t e , b u t o b t u s e . The a n g l e between t h e c e n t r a l and t h e 
s i d e l o b e s i s abou t 115 . 

The s p e c i e s i s e s s e n t i a l l y d i f f e r e n t from t h e r e s t of t h e S t e r c u l i a s p e ­
c i e s known so f a r . S t e r c u l i a l a b r u s c a Ung., f o r example, i s of c o m p l e t e l y d i f ­
f e r e n t c h a r a c t e r w i t h i t s n a r r o w , ïïïin, a c u t e l o b e s . The s p e c i e s 5. t e n u i - 
n e r v i s Heer i s a l s o c o m p l e t e l y d i f f e r e n t from t h i s s p e c i e s . N e i t h e r t h e v e n a ­
t i o n , nor t h e form of t h e l o b e s a r e i d e n t i c a l . I n c a s e of t h e S. t e n u i n e r v i s , 
t h e a n g l e between t h e l o b e s i s a c u t e . The S t e r c u l i p h y l l u m s p . p u b l i s h e d by 
KNOBLOCH ( 1 9 6 9 ) from t h e M o r a v i a n f l o r a does n o t a g r e e w i t h t h i s s p e c i e s . The 
m e d i a l l o b e h e r e i s e s s e n t i a l l y w i d e r t h a n t h e s i d e o n e s , and i t h a s more 
a p i c e s . The form p u b l i s h e d by MAKULBEKOV ( 1 9 7 2 ) under t h e name of S. k a l k a m a - 
n i c a i s e s s e n t i a l l y d i f f e r e n t i n i t s form a s w e l l a s t h e v e i n s y s t e m from t h e 
V é r t e s s z ő l ő s s p e c i m e n . I t c a n n o t be r e l a t e d e i t h e r to t h e s p e c i e s 5. r a r i n e r - 
v i a K o l . , d e s c r i b e d from t h e P l i o c e n e f l o r a of Kodor by KOLAKOVSKI ( 1 9 6 4 ) , 
w h i c h h a s a s i m p l e l e a f c o n s t r u c t i o n . 

R o s a c e a e 
Rosa L. 

Rosa l i g n i t u m Heer 1669  
P l . XXIX, F i g . 3. 

1869 Rosa l i g n i t u m Heer; Heer, p. 98, P l . 30, F i g . 33. 
1971 Rosa bohemica E n g e l h a r d t ; B ű z e k , p. 61, P l . 24, F i g s . 1-9. 
197B Rosa l i g n i t u m Heer; Mai e t W a l t h e r , p. 101, P l . 4, F i g s . 8-10; 

P l . 40, F i g s . 3-11. 

M a t e r i a l : No.:•76.116.1. 
1 p i e c e 
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D e s c r i p t i o n : T h e r e were t h r e e a p i c a l l e a f l e t s of an o d d l y p i n n a t e d l e a f 
r e m a i n i n g h e r e , The form of t h e l e a f l e t s i s e l l i p t i c a l , t h e i r apex and b a s i s 
i s r ounded. The b a s i s of t h e s i d e l e a v e s i s s l i g h t l y a s y m m e t r i c a l . The mid-
v e i n i s s t r o n g , t h e v e n a t i o n i s c r a s p e d o d r o m o u s . The m a r g i n of t h e l e a v e s a r e 
t o o t h e d , t h e s e c o n d a r y v e i n s t e r m i n a t i n g i n t h e t e e t h . 

The a p i c e s of t h e t e e t h a r e a c u t e , t h e i r a p i c a l s i d e i s s l i g h t l y c o n v e x , 
t h e b a s a l s i d e i s c o n v e x . The s i n u s e s b etween t h e t e e t h a r e a c u t e . The l e n g t h 
of t h e a p i c a l l e a f l e t i s 2 cm, i t s w i d t h i s 1.3 cm. The two s i d e - l e a f l e t s a r e 
h a r d l y s m a l l e r . 

The l e a f l e t s c o r r e s p o n d to t h e rounded t y p e l e a f l e t s p u b l i s h e d by BUZEK 
( 1 9 7 1 ) . The s p e c i e s i t s e l f i s f a i r l y v a r i a b l e , t h e r e a r e l o n g e r l e a f l e t s and 
p i e c e s w i t h a c u t e b a s i s e q u a l l y a s s i g n e d t o t h i s t a x o n . 

In Hungary, t h e s p e c i e s Rosa l e g á n y i i A n d r e á n s z k y was d e s c r i b e d from t h e 
S a r m a t i a n f l o r a . The morphology of t h i s s p e c i e s , however, i s c o m p l e t e l y d i f ­
f e r e n t from t h e p i e c e f o u n d i n t h e V é r t e s s z ő l ö s a s s e m b l a g e . 

Rosa bohemica was amply found i n t h e Bohemian Miocene f l o r a s . I t s r e c e n t 
e q u i v a l e n t c o u l d be d e f i n e d w i t h g r e a t d i f f i c u l t i e s o n l y , a l l t h e more be­
c a u s e t h e r e c e n t s p e c i e s of r o s e s a r e a l s o v e r y v a r i a b l e . The c l a r i f i c a t i o n 
of t h e i r taxonomy i s f u r t h e r c o m p l i c a t e d by t h e e x i s t e n c e of many n a t u r a l 
h y b r i d s . 

I n r e s p e c t of c l i m a t i c r e q u i r e m e n t s , however, t h e genus i s more u n i f i e d . 
They do not need v e r y h i g h t e m p e r a t u r e , b u t t h e y a r e n o t r e s i s t a n t to l o n g 
c o l d p e r i o d s . I n t h e n a t u r a l v e g e t a t i o n t h e y p r e f e r t h e sunny h i l l s i d e s , 
s p a r s e v e g e t a t i o n . 

A c e r a c e a e 
A c e r L. 

Acer a n g u s t i l o b u m Heer s e n s u Hantke 
P l . X X X I I , F i g s . 1-3; P l . X X X I I I , F i g . 1; F i g s . 115, 117-120, 

1859 A c e r a n g u s t i l o b u m Heer 
F i g s . 4, 7, 13. 

1860 A c e r a n g u s t i l o b u m Heer 
P l . 53, F i g s . 1-4. 

1870 A c e r a n g u s t i l o b u m Heer 
1885 A c e r a n g u s t i l o b u m Heer 

F i g . 16. 
1891 A c e r a n g u s t i l o b u m Heer 
1910 A c e r a n g u s t i l o b u m Heer 
1930 A c e r a n g u s t i l o b u m Heer 
1954 A c e r a n g u s t i l o b u m Heer 
1955 A c e r a n g u s t i l o b u m Heer 
1961 A c e r c f . a r í g u s t i l o b u m 

P l . 19, F i g . 4. 
1963 A c e r a n g u s t i l o b u m Heer 
1964 A c e r a n g u s t i l o b u m Heer 

F i g . 4. 
1965 A c e r a n g u s t i l o b u m Heer 
1972 A c e r a n g u s t i l o b u m Heer 

F i g s . 1-7; P l . 6, F i g s 
P l . 35, F i g s . 1-10; P l 

; Heer, p. 57, P l . 117, F i g . 25a; P l . 118, 

; Ludwig, p. 131-132, P l . 52, F i g s . 3, 8; 

; E n g e l h a r d t , p. 
; E n g e l h a r d t , p. 

27, P l . 7, F i g . 26. 
349, P l . 13, F i g s . 9, 11-13, 

E n g e l h a r d t , p. 180, P l . 11, F i g s . 2-3. 
E n g e l h a r d t , p. 21, P l . 2, F i g s . 15-16. 
K r ä u s e l , p. 41, F i g . 12. 
Hantke, p. 77, P l . 13, F i g s . 2, 4-5. 
N ö t z o l d , P l . 3, F i g s . 7-8. 

Heer; K n o b l o c h , p. 285, P l . 11, F i g . 4; 

; Mai, P l . 10, F i g . 17. 
; W a i t h e r , P l . 19, F i g s . 1, 3, 5; P l . 20, 

; H a n t k e , p. 86-88, P l . 15, F i g s . 6-8, 10. 
; W a l t h e r , p. 40, P l . 3, F i g s . 1-6; P l . 4, 
. 1-5; P l . 33, F i g s . 1-7; P l . 34, F i g s . 1-6; 
. 36, F i g s . 1-4. 

M a t e r i a l : No.: 76.51.1.; 76.101.1, 
76.285.1.; 7 6 . 3 0 2 . 1 . 

7 p i e c e s 

7 6 . 1 2 7 . 1 . ; 76.209.1. ; 76.270.1 

D e s c r i p t i o n : G e n e r a l l y , t h e s e l e a v e s a r e s m a l l and, w i t h one e x c e p t i o n , 
f r a g m e n t e d . T h e i r most c h a r a c t e r i s t i c f e a t u r e i s t h e narrow l o b e s and t h e 
c h a r a c t e r i s t i c v e n a t i o n . The a n g l e s between t h e m i d v e i n and t h e c e n t r a l v e i n 
of t h e l o b e i s as f o l l o w s : 52 , 41 , 47 , 40 , 39 . A p p a r e n t l y , t h e s e v a l u e s 
a r e r a n g i n g a r o u n d 40 , t h u s t h e l e a v e s a r e f a i r l y n a r r o w . An e x c e p t i o n under 
t h i s r u l e i s t h e p r i n t 7 6 .51.1., where t h e a n g l e between t h e m i d v e i n and t h e 
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s e c o n d a r y v e i n i s 52 . T h i s d i v e r g e n c e of more t h a n 10 on both s i d e s i s 
y i e l d i n g a c o n s i d e r a b l y w i d e r l e a f . W h i l e t h e r e s t of t h e r e m a i n s e n c l o s e 80 
between t h e s e c o n d a r y v e i n s , t h e same v a l u e a t t h i s p i e c e i s more t h a n 100 . 
I n s p i t e of t h i s , we c a n n o t e x c l u d e t h a t t h e p i e c e b e l o n g s e q u a l l y to A. an- 
g u s t i l o b u m , b e c a u s e t h e l o b e s a r e narro w , d e e p l y i n c i s e d i n t o t h e l a m i n a , t h e 
margin of t h e l e a f i s t o o t h e d . The t e e t h a r e v i s i b l e on t h i s s p e c i m e n o n l y , 
b e c a u s e t h e m a r g i n of t h e o t h e r p i e c e s i s dim. 

The v e n a t i o n i s a c t i n o d r o m o u s , t h e s e c o n d a r y v e i n s s t a r t i n g from t h e 
p r i m a r y v e i n s a r e p r o c e e d i n g t o w a r d s t h e m a r g i n of t h e l e a v e s not s t r a i g h t 
and r i g i d l i k e i n c a s e of l e s s t o o t h e d m a p l e s , but a r c h i n g c o n s i d e r a b l y up­
wards, f o r m i n g a l o o p w i t h t h e v e i n s i t u a t e d i m m e d i a t e l y o v e r i t . T h i s f e a ­
t u r e , i . e . , t h a t t h e s e c o n d a r y v e i n s do n o t r e a c h t h e m a r g i n , i s c h a r a c t e r i s ­
t i c of t h e A c e r a n g u s t i l o b u m (HANTKE 1965, P I . 15, F i g . 8 ) . 

The most s i g n i f i c a n t o c c u r r e n c e s of t h e s p e c i e s a r e known from t h e Upper 
Miocene ( T o r t o n i a n ) of S w i t z e r l a n d , v t h e E g e r i a n of S e i f h e n n e r s d o r f ( G D R ) , 
E g e r i a n and Miocene of K u n d r a t i c e and C e r m n i k y ( C z e c h o s l o v a k i a ) . I t s d i s t r i ­
b u t i o n known so f a r i s c o n f i n e d t h e r e f o r e from the Upper O l i g o c è n e t i l l t h e 
Upper Miocene. 

On t h e b a s i s of t h e a n a t o m i c a l s t u d i e s of WALTHER" ( 1 9 7 2 ) , t h e s p e c i e s 
b e l o n g s to t h e S p i c a t a s e c t i o n , d e m o n s t r a t i n g a m o r p h o l o g i c a l s i m i l a r i t y w i t h 
t h e s p e c i e s A c e r k w a n q s i i l i v i n g i n E a s t e r n A s i a ( C h i n a ) . T h i s l a t t e r s p e c i e s 
i s a c o n s t i t u e n t of t h e e v e r g r e e n f o r e s t s a t t h e a l t i t u d e of 1300-1700 m. 

Acer s p . 

M a t e r i a l : No.: 76.60.1. 
1 p i e c e 

D e s c r i p t i o n : The f o s s i l i z a t i o n of t h e p i e c e p r o b a b l y took p l a c e a m i d s t 
i n t e r e s t i n g c i r c u m s t a n c e s . Namely, t h e l e a f i s b e n t a t t h e m i d d l e , t h u s t h e 
b a s i s and t h e apex a r e s i t u a t e d on two d i f f e r e n t b e d d i n g p l a n e s , s e p a r a t e d by 
1 cm of s e d i m e n t . I n s p i t e of t h e s t r a n g e p o s i t i o n of t h e p i e c e , t h e s t a t e of 
p r e s e r v a t i o n of t h e l e a f i s f a i r l y good a t i t s m e d i a l p a r t s . P r o b a b l y , t h e 
r a p i d f l o w of s i l t e r e c t e d and p r e s e r v e d t h e p i e c e i n t h i s u n i q u e p o s i t i o n . 
The two l a t e r a l p r i m a r y v e i n s e n c l o s e an a c u t e a n g l e , a s opposed to t h e A.  
a n g u s t i l o b u m . The a p i c a l p a r t of t h e l e a f i s f a i r l y f r a g m e n t e d , s t i l l we c a n 
o b s e r v e s m a l l t e e t h on one s i d e of t h e c e n t r a l l o b e . On some s p e c i m e n s of t h e 
A. t r i c u s p i d a t u m , t h e a n g l e e n c l o s e d by t h e l a t e r a l p r i m a r y v e i n s i s known to 
be v e r y s m a l l , however, more t h a n 40 . B e c a u s e of t h e f r a g m e n t a r y s t a t e of 
the p i e c e , i t c o u l d not be a s s i g n e d t o any s p e c i e s . 

C o r n a c e a e 
C o r n u s L. 

Cornus praeamomum É . K o v á c s  
P l . X X X I I I , F i g . 3; F i g . 116. 

1959 C o r n u s praeamomum É. Kov.; A n d r e á n s z k y , p. 177, P l . 56, F i g . 6; 
P l . 57, F i g s . 1-2; P l . 58, F i g . 2. 

M a t e r i a l : No.: 76.112.1. 
1 p i e c e 

D e s c r i p t i o n : A l a r g e , f r a g m e n t e d p i e c e , t h e b a s i s i s c o m p l e t e l y m i s s i n g . 
The apex i s a c u t e . The o r i g i n a l t o t a l l e n g t h of t h e l e a f c o u l d be a r o u n d 
15 cm, i t s w i d t h i s abo u t 6.4 cm. The s e c o n d a r y v e i n s a r e r u n n i n g a r c h e d t o ­
wards t h e apex, c h a r a c t e r i s t i c of the C o r n u s s p e c i e s i n g e n e r a l . The m a r g i n 
of t h e l e a f i s e n t i r e . Around t h e m i d v e i n , t h e l e a f i s i n j u r e d a t t h e l o w e r 
p a r t s , t h u s t h e d i s t a n c e between t h e s t a r t i n g p o i n t s of t h e s e c o n d a r y v e i n s 
c a n n o t be meas u r e d . The a n g l e of d i v e r g e n c e o b s e r v a b l e on t h e l e a f , however, 
l e t us s u p p o s e t h a t t h e d i s t a n c e between t h e v e i n s i s g r a d u a l l y i n c r e a s i n g 
t o w a r d s t h e a p i c a l p a r t s , w h i c h i s a l s o f a i r l y t y p i c a l of t h e Corn u s g e n u s . 
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The s p e c i e s was d e s c r i b e d from t h e B a d e n i a n f l o r a of N ö g r á d s z a k á l , Hun­
gary ( K O V Á C S 1959 i n A N D R E Á N S Z K Y 1 9 5 9 ) , where 14 s p e c i m e n s were found. T h e i r 
d i m e n s i o n s were c h a n g i n g a m i d s t f a i r l y l a r g e i n t e r v a l s , however, th e y a r e ge­
n e r a l l y l a r g e . The r e c e n t e q u i v a l e n t of t h e s p e c i e s , a c c o r d i n g to K o v á c s , i s 
t h e s p e c i e s C. amomum, w h i c h i s a w i d e l y d i s t r i b u t e d p l a n t of t h e North-Amer­
i c a n marshy r e g i o n s . 

Cornus c f . w r i g h t i i Knowlton  
P l . XXXIV, FigT 2. 

1899 C o r n u s W r i g t i i Knowl.; K n o w l t o n , p. 749, P I . 103, F i g . 4. 
1974 Cornus W r i g t i i Knowl.; B a j k o v s k a y a , P- 93, P I . 23, F i g s . 1, 6. 

M a t e r i a l : No.: 7 6 . 1 2 9 . 1 ( 2 ) 
2 p i e c e s 

D e s c r i p t i o n : One of t h e l e a v e s i s n a r r o w e l l i p t i c , t h e l a m i n a i s g e t t i n g 
narrow t o w a r d s t h e apex and t h e b a s i s . The apex i s a c u t e , p r o b a b l y , t h e b a s i s 
i s a l s o a c u t e but i t i s f r a g m e n t e d . The l e n g t h of t h e l e a f i s 8 cm, i t s w i d t h 
i s 3.4 cm. The w i d e s t p o i n t of t h e l a m i n a i s somewhat below t h e m e d i a l l i n e . 
B e c a u s e of t h e f r a g m e n t a r y s t a t e of t h e b a s i s , t h e p o s i t i o n of t h e w i d e s t 
p o i n t c a n n o t be e x a c t l y d e t e r m i n e d . T h e r e a r e o n l y t h r e e p a i r s of s e c o n d a r y 
v e i n s v i s i b l e on t h e p i e c e , p l a c e d f a i r l y d i s t a n t from e a c h o t h e r . The d i s ­
t a n c e between t h e f i r s t two v e i n s i s 1.8 cm, between t+ie s e c o n d and t h e t h i r d 
v e i n s , 1.9 cm. 1.3 cm f a r from t h e apex we f i n d t h e h i g h e s t s e c o n d a r y v e i n , 
t h u s - t y p i c a l of t h e C o r n u s - t h e r e a r e no f u r t h e r s e c o n d a r y v e i n s s t a r t i n g 
a t t h e a p i c a l r e g i o n . The d i v e r g e n c e of t h e v e i n s i s a r c h e d , t h e most i n t e n ­
s i v e l y c u r v e d p a i r of v e i n s b e i n g t h e h i g h e s t one, w h i l e t h e o t h e r two p a i r s 
a r e l e s s i n t e n s i v e l y c u r v e d . The m a r g i n of t h e l e a v e s i s e n t i r e . 

The form of t h e p r i n t i s v e r y s i m i l a r t o t h a t of t h e s p e c i e s E l a e o c a r p u s  
p a l a e o l a n c e o l a t u s K o l a k . , though t h a t one i s more e l o n g a t e d and i t s l e a v e s 
a r e more narrow, and t h e s y s t e m of t h e s e c o n d a r y v e i n s i s more d e n s e l y s e t . 
A n o t h e r i m p o r t a n t d i f f e r e n c e c a n be o b s e r v e d i n t h e a n g l e of d i v e r g e n c e of 
t h e s e c o n d a r y v e i n s , w h i c h a r e s t e e p e r i n c a s e of t h e E . p a l a e o l a n c e o l a t u s , 
f o r m i n g a l o o p n e a r t h e m a r g i n , t h u s t h e i r s y s t e m i s camptodromous. I n c a s e 
of t h e V é r t e s s z ő l ö s f l o r a , t h e c o n n e c t i o n of t h e s e c o n d a r y v e i n s c a n be ob­
s e r v e d a t t h e o t h e r s p e c i m e n of C. w r i g h t i i a s w e l l . The v e i n s h e r e a r e much 
more a r c h e d t h a n t h o s e of t h e E. p a l a e o l a n c e o l a t u s and a l s o more s p a r s e . The 
l a t t e r s p e c i m e n i s s m a l l e r t h a n t h e o t h e r one, i t s w i d t h i s 2.4 cm, i t s 
l e n g t h c a n n o t be e s t a b l i s h e d due t o t h e l a c k of t h e apex as w e l l a s t h e 
b a s i s . On t h i s s p e c i m e n , t h e t e r t i a r y v e n a t i o n c o n n e c t i n g t h e s e c o n d a r y v e i n s 
i s v i s i b l e a t some p l a c e s . 

Cornus s p . 
P l . XXXIV, F i g . 1 ; F i g . 121. 

M a t e r i a l : No.: 76.4. 1 . ( = 7 6 . 3 2 . 1 . c o u n t e r p a r t ) 
1 p i e c e 

D e s c r i p t i o n : The form of t h e l e a f i s o b o v a t e , i t s l e n g t h i s 8 cm, w i d t h 
i s 3.6 cm. The d i s t a n c e of t h e s e c o n d a r y v e i n s a r e f a i r l y l a r g e , s i m i l a r t o 
t h e o t h e r two C o r n u s t a x a , namely: 1.15; 1.3; 1.7 cm. 

The s e c o n d a r y v e i n s a r e r u n n i n g t o w a r d s t h e m a r g i n i n a wide a r c h , t h a t 
i s t h e a n g l e of d i v e r g e n c e i s r e l a t i v e l y w i d e r t h a n i n c a s e of t h e o t h e r C o r ­ 
nus s p e c i e s . The s p a r s e v e i n s y s t e m r u n n i n g t o w a r d s t h e v e r y edge of t h e mar­
g i n r e n d e r s i t s i m i l a r t o C. w r i g h t i i , t h e form of t h e l e a f , however, i s d i f ­
f e r e n t . The s t a t e of p r e s e r v a t i o n of t h e p r i n t i s not so good t h a t we c o u l d 
e x a c t l y d e t e r m i n e t h e c o r r e c t t a x o n o m i c a l p o s i t i o n . I t i s p o s s i b l e t h a t t h e 
p i e c e i s o n l y a s m a l l e r s p e c i m e n of C. praeamomum. 
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C o r n u s s p e c i e s a r e n o t known from t h e Lower O l i g o c è n e of Hungary as y e t . 
A c c o r d i n g t o r e c e n t e v i d e n c e , t h e i r f i r s t a p p e a r a n c e c a n be d a t e d t o t h e Up­
per O l i g o c è n e . From t h i s p e r i o d on, t h e r e a r e s e v e r a l o c c u r r e n c e s of t h e ge­
nus known from t h e M i o c e n e . Nowhere i n Hungary was i t found dominant. The ge­
nus c o u l d p o s s i b l y a r r i v e t o Hungary a s a member of t h e A r c t o t e r t i a r y wave. 
Numerous r e p r e s e n t a t i v e s of Corn u s used t o l i v e , d u r i n g t h e Mio c e n e , i n t h e 
n e i g h b o u r i n g C z e c h o s l o v a k i a n t e r r i t o r i e s . The genus i s m a i n l y known from t h e 
Miocene a t o t h e r r e g i o n s of E u r o p e and A s i a a s w e l l . 

P r o b a b l y , t h e genus o c c u p i e d a s i m i l a r p l a c e i n t h e v e g e t a t i o n e v e r 
s i n c e t h e E g e r i a n and t h e M i o c e n e . I t i s r e c e n t l y known from t h e bush l e v e l 
of t h e sunny h i l l - s i d e f o r e s t s . On t h e b a s i s of i t s q u a n t i t y , we c a n s u p p o s e 
s i m i l a r r o l e w i t h i n t h e v e g e t a t i o n s i n c e t h e E g e r i a n . 

S m i l a c a c e a e 
S m i l a x L. 

S m i l a x t a t a e n s i s Hably e t Csaba 
P l . XXXV, F i g . 1; P l . XXXVI, F i g . 1; P l . X X X V I I , F i g . 1; P l . X X X V I I I , F i g . 1; 

F i g s . 1 28-133. 

1977 S m i l a x t a t a e n s i s H a b l y e t C s a b a ; H a b l y e t C s a b a , p. 23, 
T e x t - f i g s . 1-8. 

M a t e r i a l : No.: 76.180.1.; 7 6 . 1 8 9 . 1 . ; 76.229.1.; 76.230.1.; 76.231.1.; 
76.232.1.; 76.252.1.; c f . 7 6 . 1 7 7 . 1 . 

8 p i e c e s 

D e s c r i p t i o n : i n HABLY e t CSABA ( 1 9 7 7 ) . The l e a v e s a r e e s s e n t i a l l y d i f ­
f e r e n t from t h o s e of S. w e b e r i , as w e l l a s 5. g r a n d i f o l i a g e n e r a l l y c o n s i d ­
e r e d a s synonim of 5. w e b e r i . One of i t s most d i s t i n c t i v e f e a t u r e s , o b s e r v a ­
b l e on one of t h e l e a f p r i n t s p u b l i s h e d by B Ö Í E K ( 1 971 p. 90, T e x t - f i g . 4.) 
t h a t t h e b a s i s i s s h o r t , i n s p i t e of t h e w i d e n i n g of t h e l o w e r p a r t s of t h e 
l e a f , t e r m i n a t i n g i n an a c u t e peak, i . e . , d e c u r : e n t . On t h e s p e c i m e n s of 5.  
t a t a e n s i s t h e s t a r t i n g p o i n t of t h e v e i n s y s t e m - t h a t i s , t h e c o n t a c t of t h e 
s h a f t and t h e l a m i n a - i s p l a c e d w e l l o v e r t h e end of t h e s h o u l d e r s of t h e 
l a m i n a . T y p i c a l of t h e 5. t a t a e n s i s , i s t h e r e g u l a r v e i n s y s t e m between t h e 
p r i m a r y v e i n s Nr. 1 and 2 from t h e m i d v e i n , c o n s i s t i n g of a c u t e l y t e r m i n a t i n g 
l o o p s . 

5. t a t a e n s i s i s n e a r e s t t o t h e form m e n t i o n e d u n d e r t h e name of 5. g r a n ­ 
d i f o l i a a t HEER ( 1 8 5 5 ) P l . 30, F i g . 8, STAUB ( 1 8 8 7 ) P l . 20-21, F i g s . 1-7; 
P l . 22-23 , F i g s . 1-5; P l . 24, F i g . 1. T h i s s p e c i e s i n o u t o p i n i o n i s not t h e 
same a s S. w e b e r i . A c c o r d i n g l y , t h e s p e c i m e n s p u b l i s h e d u n d e r t h e name of 5.  
w e b e r i and S. g r a n d i f o l i a c a n n o t be lumped t o g e t h e r u n d e r t h e name of one 
s p e c i e s . STAUB ( l B B 7 ) m e n t i o n e d and d e m o n s t r a t e d s e v e r a l S m i l a x s p e c i e s from 
th e Upper O l i g o c è n e f l o r a of t h e Z s i l v a l l e y . T h e s e s p e c i m e n s a r e p r o b a b l y 
t h e n e a r e s t k i n s of 5. t a t a e n s i s , on t h e b a s i s of t h e i r form and v e i n s y s t e m . 
F o r example, on one s p e c i m e n of t h e Z s i l v a l l e y (STAUB 1887, P l . 22, F i g . 2) 
we c a n f i n d t h e l o o p - f o r m v e i n s y s t e m n e a r t h e m a r g i n w h i l e , however, on t h e 
Z s i l v a l l e y s p e c i m e n s t h e c o n n e c t i n g v e i n s a r e a l m o s t h o r i z o n t a l ( b r a n c h i n g 
out a t an a n g l e of 90 ) and t h e y a r e f a i r l y d e n s e l y p l a c e d , i n c a s e of S. t a ­
t a e n s i s , t h e a n g l e of d i v e r g e n c e i s s t e e p ( e n c l o s i n g 35 - 45 w i t h t h e h o r i ­
z o n t a l d i r e c t i o n ) and t h e y a r e f a i r l y f a r from e a c h o t h e r . 

C o n c l u d i n g from t h e l a r g e l e a v e s of t h e 5. t a t a e n s i s a s w e l l a s t h e r e ­
c e n t r e p r e s e n t a t i v e s of t h e genus we can s a y t h a t most l i k e l y i t was a c r e e p ­
e r p l a n t of t h e s u b t r o p i c a l , humid v e g e t a t i o n . 

P l a n t a e i n c e r t a e s e d i s 

D i c o t y l o p h y l l u r n s p . I .  
P l . XXXVI, F i g . 2. 

M a t e r i a l : No.: 76,208.1. 
1 p i e c e 



D e s c r i p t i o n : T h e r e was o n l y one f r a g m e n t a r y s p e c i m e n found of t h i s k i n d . 
The form of t h e l e a f i s o v a t e . The apex i s f r a g m e n t e d , t h e b a s i s i s c u n e a t e . 
The m i d v e i n i s s t r o n g . The p a i r o f s e c o n d a r y v e i n s r u n n i n g t h e n e a r e s t t o t h e 
b a s i s has an a c u t e a n g l e of d i v e r g e n c e , the v e i n s r u n n i n g up v e r y h i g h on t h e 
l a m i n a , f o r m i n g a l o o p n e a r t h e m a r g i n w i t h t h e n e x t p a i r of s e c o n d a r y v e i n s , 
w h i c h i s l e s s s t e e p t h a n t h e f o r m e r one. S t a r t i n g from t h e l o w e r m o s t s e c o n d a ­
r y v e i n s , t h e r e a r e t e r t i a r y v e i n s r u n n i n g t o w a r d s t h e m a r g i n , e n c l o s i n g a 
l o o p w i t h e a c h o t h e r . At t h e i n t e r s e c o n d a r y a r e a , t h e network of t e r t i a r y 
v e i n s i s e q u a l l y v i s i b l e . Our s p e c i m e n r e m i n d s i n some f e a t u r e to P h y 1 1 i t e s  
n e m e j c i , t h e v m a r g i n of w h i c h i s t o o t h e d . On t h e b a s i s of t h e s p e c i m e n s d e l i ­
n e a t e d by B Û Z E K ( 1 9 7 1 ) i t seems t h a t t h e b a s a l p a r t i s i n t a c t a t some s p e c i ­
mens h e r e as w e l l ( P I . 52, F i g . 1 0 ) . 

The s p e c i e s was d e s c r i b e d from t h e Bohemian P e t i p s y Area by BUZEK, from 
Miocene l a y e r s . I t s t a x o n o m i c a l p o s i t i o n i s n o t d e t e r m i n e d , t h e a u c t o r of t h e 
s p e c i e s compared t h e p i e c e s i n q u e s t i o n to Rhamnus a l a t e r n u s , w h i c h i s an 
e v e r g r e e n s p e c i e s of t h e E a s t e r n M e d i t e r r a n e a n r e g i o n . 

The d i m e n s i o n s of t h e V é r t e s s z ő l ő s s p e c i m e n c a n be g i v e n o n l y a p p r o x i ­
m a t e l y , anyway, t h e y a r e e s s e n t i a l l y l a r g e r t h a n t h e s p e c i m e n s d e s c r i b e d from 
t h e s i t e C e r m n i k y . I t s l e n g t h m i g h t have been somewhat o v e r 9 cm, t h e l e n g t h 
about 5 cm. 

We have t o m e n t i o n h e r e a n o t h e r f i n d from Hungary, s e e m i n g l y v e r y s i m i ­
l a r to t h i s s p e c i m e n . A N D R E Á N S Z K Y and NOVAK ( 1 9 5 7 ) d e s c r i b e d i t under t h e 
name of D o l i c h i t e s t r i a n g u l a r i s from the Lower O l i g o c è n e f l o r a of K i s e g e d . 
They p u b l i s h e d two s p e c i m e n s of t h e s p e c i e s ( p . 49, T e x t - f i g . 4 and P I . 3, 
F i g . 8 ) . Among them, t h e l a t t e r p i e c e i s c o m p l e t e l y d i f f e r e n t from P h y l l i t e s  
n e m e j c i , n e i t h e r t h e form nor t h e v e i n s y s t e m i s s i m i l a r , b u t t h e o t h e r s p e ­
cimen i s v e r y c l o s e t o i t . The c h a r a c t e r of t h e s e c o n d a r y v e i n s y s t e m a t t h e 
upper p a r t s of t h e l e a f , however, i s d i f f e r e n t h e r e as w e l l , w h i c h however, 
c a n be r a n g e d w i t h i n t h e v a r i a t i o n s of one s p e c i e s . The s i z e of t h e p i e c e i s 
n e a r e r to t h a t of t h e V é r t e s s z ő l ő s p i e c e ; i t s w i d t h i s 4.5 cm, t h e l e n g t h i s 
about 8.5 cm. 

D i c o t y l o p h y H u m s p . I I . 
P l . X X X I I I , F i g . 2; F i g . 111. 

M a t e r i a l : No.: 76.126.1. 
1 p i e c e 

D e s c r i p t i o n : Only a s m a l l f r a g m e n t was fou n d , on wh i c h t h e r e i s h a r d l y 
any c h a r a c t e r i s t i c f e a t u r e p r e s e r v e d , t h e r e f o r e , l a c k i n g t h e e p i d e r m i s , i t i s 
v e r y d i f f i c u l t t o i d e n t i f y t h e s p e c i e s . The form of t h e l e a f c a n n o t be a s c e r ­
t a i n e d . The m i d v e i n i s v e r y s t r o n g , i t s w i d t h c a n s u r p a s s 1 mm. The v e n a t i o n 
i s camptodromous, t h e s e c o n d a r y v e i n s a r e b r a n c h i n g o f f from the m i d v e i n 
f a i r l y f a r from e a c h o t h e r , c o n n e c t e d to e a c h o t h e r by wide l o o p s . The m a r g i n 
of t h e l e a f i s f r a g m e n t e d , a t some p l a c e s we c an s p o t t e e t h . I n t h e v i c i n i t y 
of t h e b a s i s , t h e m a r g i n of t h e l e a f i s e n t i r e . S t a r t i n g from the s e c o n d a r y 
v e i n s , t h e r e a r e f u r t h e r t e r t i a r y v e i n s s t a r t i n g . The s e c o n d a r y v e i n s a r e 
a l s o c o n n e c t e d by t e r t i a r y v e i n s . 

D e b e ya•Miguel 

De be y H h u n g a r i c a tin Lily  
P l . X X X V I I , F i g . 2. 

1982 Debeya h u n g a r i c a H a b l y ; H a b l y , p. 96-97, P I . 2, F i g s . 8, 10; P I . 3, 
F i g s . 1-3, 5-8; P I . 9, F i g s . 4-5; P I . 10, F i g s . 1-4; P I . 11, 
F i g s . 1-4; P I . 12, F i g . 1. 

M a t e r i a l : No.: 76.105.1. 
1 p i e c e 
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D e s c r i p t i o n : T h e r e were o n l y two l e a f l e t s of t h e l e a f r e m a i n i n g , among 
them, t h e c e n t r a l one i s c o m p l e t e , o n l y c o v e r e d by, on t h e b a s a l p a r t s , a b i t 
of t h e r i g h t s i d e l e a f l e t . The m a r g i n of t h e l e a f l e t s i s e n l i r e . The v e i n s of 
t h e s e c o n d a r y o r d e r a r e h a r d l y v i s i b l e , s p o t t e d sometimes i n t h e v i c i n i t y of 
the m i d v e i n o n l y . T h e i r a n g l e of d i v e r g e n c e i s l a r g e r t h a n 60 . The l e n g t h of 
t h e c e n t r a l l e a f l e t i s 9 cm, i t s w i d t h i s 2 cm. The s i d e l e a f l e t i s f r a g m e n t ­
ed, p r o b a b l y i t was s h o r t e r t h a n t h e c e n t r a l one. The two l e a f l e t s meet w i t h ­
out any p e t i o l e , t h u s t h e y were p r o b a b l y p l a c e d v e r y n e a r t o e a c h o t h e r . T h i s 
i s t h e r e a s o n f o r t h e i r p o s i t i o n , i . e . , c o v e r i n g e a c h o t h e r t o some e x t e n t . 
The form of t h e l e a f l e t s i s e l o n g a t e d e l l i p t i c , t h e i r b a s i s and apex i s a c u t e 

The s p e c i e s was e n c o u n t e r e d a t t h e E g e r i a n f l o r a of V e r ő c e m a r o s f o r t h e 
f i r s t t i m e , d e s c r i b e d by HABLY ( 1 9 8 2 ) . The age of t h e two f i n d s t h e r e f o r e i s 
e q u a l , however t h e y come from d i f f e r e n t l i t h o s t r a t i g r a p h i c a l f o r m a t i o n s . Be­
s i d e s t h e D. h u n g a r i c a , a t V e r ő c e m a r o s we c an f i n d t h e p l a n t s p r e s e n t i n the 
V é r t e s s z ő l ő s f l o r a , i . e . , P l a t a n u s n e p t u n i , Daphnogene, Ulmus, Ace r s p e c i e s . 

S t i l l we c a n n o t draw an immediate r e l a t i o n between t h e f l o r a of V é r t e s -
s z ő l ő s and V e r ő c e m a r o s , b e c a u s e t h e d i f f e r e n c e i n t h e i n d i v i d u a l - and s p e c i e s 
number of t h e two i s so l a r g e t h a t i t might l e a d to s e r i o u s e r r o r s as w e l l . 

P h y l l i t e s s k o f l e k i n .sp. 

P l . I l l , F i g s . 1-2; P l . I V , F i g . 1; P l . V, F i g . 2; F i g s . 122-127. 

H o l o t y p e : No.: 76.20.1 
D e p o s i t e d i n t h e p a l a e o b o t a n i c a l c o l l e c t i o n of t h e K ú n y Domonkos Museum 

( T a t a ) . 
L o c u s t y p i c u s : NNW Hungary, B a r o m á l l á s h i l l between T a t a b á n y a and V é r ­

t e s s z ő l ő s 
S t r a t u m t y p i c u m : E g e r i a n (Upper O l i g o c è n e ) , Many F o r m a t i o n 
D e r i v a t i o n o m i n i s : A f t e r I s t v á n S k o f l e k , H u n g a r i a n p a l a e o b o t a n i s t , 

c o l l e c t o r of t h e f l o r a . 
M a t e r i a l : No.: 76.12.1.; 76.20.1.; 7 6 . 1 8 0 . 1 . ( 2 ) ; 76.206.1.; 76.217.1.; 

76.301.1.; 76.307.1. 
8 p i e c e s 

D e s c r i p t i o n : The form of t h e l e a v e s i s s l i g h t l y o b o v a t e . T h e i r l e n g t h i s 
r a n g i n g between 8-12 cm, t h e i r w i d t h i s between 4.8-7.4 cm. The p r o p o r t i o n s 
of t h e l a m i n a i s 1.6-1.8 cm, t h a t i s , between t h e wide and narrow o b o v a t e . 
The apex i s f r a g m e n t e d a t a l l s p e c i m e n s . The b a s i s of t h e l e a v e s i s o b t u s e , 
t h e m a r g i n e n t i r e . The v e i n s y s t e m i s camptodromous. I n t h e c o n t i n u a t i o n of 
t h e s e c o n d a r y v e i n s , t h e r e a r e f u r t h e r l o o p s formed t o w a r d s t h e m a r g i n . At 
the i n t e r s e c o n d a r y a r e a we c an o b s e r v e a r e l a t i v e l y d e nse n e t w o r k of t e r t i a r y 
v e i n s . The t e r t i a r y v e i n s a r e b a s i c a l l y p e r p e n d i c u l a r t o t h e s e c o n d a r y o n e s . 
I n between t h e v e i n s , however, a n a s t o m o s e s c a n be formed, even b r a n c h i n g . 

The d i s t a n c e of t h e s e c o n d a r y v e i n s from e a c h o t h e r i s p a r t l y d e p e n d i n g 
on t h e s i z e of t h e l e a f , but anyway, i t i s s m a l l e r a t the b a s a l p a r t s t h a n a t 
t h e m e d i a l r e g i o n . The d i s t a n c e between t h e v e i n s i s t y p i c a l l y around 1 cm a t 
most s p e c i m e n s , o n l y a t t h e h o l o t y p e we f i n d t h i s v a l u e a r o u n d 1.5 cm or o v e r 
i t . 

The a n g l e of d i v e r g e n c e of t h e s e c o n d a r y v e i n s i s one of t h e most c h a r ­
a c t e r i s t i c f e a t u r e s of t h e s p e c i e s . 

76.20.1. H o l o t y p e . The a n g l e of d i v e r g e n c e of t h e s e c o n d a r y v e i n s , meas­
u r e d from t h e b a s i s t i l l t he apex i s as f o l l o w s : 

l e f t s i d e : - 76 58 51 37 31 
r i g h t s i d e : 65 65 58 50 44 42 

76 12.1. l e f t s i d e : 59 52 42 37 37 

r i g h t s i d e : 58 50 47 43 40 37 

7 6 307.1. l e f t s i d e : 74 65 60 51 48 42 

r i g h t s i d e : 76 68 67 58 55 47 

59 



I t c a n be o b s e r v e d , t h a t from t h e b a s i s t o w a r d s t h e apex t h e s e c o n d a r y 
v e i n s a r e b r a n c h i n g o f f from t h e m i d v e i n a t e v e r s t e e p e r a n g l e . T h i s f e a t u r e 
can be met a t s e v e r a l s p e c i m e n s , however, not w i t h so g r e a t d i f f e r e n c e s . B e t ­
ween t h e a n g l e s of d i v e r g e n c e m e a s u r a b l e a t t h e l o w e r m o s t and t h e top v e i n s 
can be 20 -30 , o r , a t t h e most c o m p l e t e s p e c i m e n where t h e most of t h e v e i n s 
c o u l d be measured, t h e r e i s a d i f f e r e n c e of more t h a n 40 . 

T h i s i s f a i r l y w e l l o b s e r v a b l e a t t h e w i d e n i n g phase of t h e l a m i n a , t h a t 
i s , t h e p a r t n e a r e r to t h e apex. The v e i n s of t h e s e c o n d a r y o r d e r a r e b r a n c h ­
i n g o f f , s e e m i n g l y , i n a more a r c h e d way t h a n i n t h e v i c i n i t y of tfie b a s i s . 

The d e n s e s y s t e m of t e r t i a r y v e i n s s i t u a t e d between and r u n n i n g p a r a l l e l 
to t h e s e c o n d a r y v e i n s , i . e . , t h e i n t e r c o a s t a l a r e a d e n o t e t h e genus A l n u s . 
L a r g e l e a v e s of t h e s p e c i e s b e l o n g i n g to A l n u s a r e f a i r l y f r e q u e n t l y met a t 
t h e s i m i l a r l y Upper O l i g o c è n e s e c t i o n of t h e Wind's B r i c k y a r d , w h i c h a r e , 
however, t o o t h e d on t h e m a r g i n and t h e i r v e n a t i o n i s c r a s p e d o d r c m o u s . The 
camptodromous v e i n s y s t e m and t h e e n t i r e m a r g i n c o n t r a d i c t an a s s i g n m e n t to 
the genus of A l n u s . T h e s e f e a t u r e s would i n d i c a t e a r e l a t i o n s h i p w i t h t h e f a ­
m i l y of L a u r a c e a e , b u t t h e r e g u l a r s e c o n d a r y v e i n s y s t e m , t h e a n g l e of d i v e r ­
gence of t h e s e c o n d a r y v e i n s and t h e t e r t i a r y v e i n s y s t e m o b s e r v a b l e a t t h e 
i n t e r c o a s t a l a r e a s e x c l u d e t h i s p o s s i b i l i t y . 

Palmae 
P l . X X X V I I I , F i g . 2. 

M a t e r i a l : No.: 76.205.1.; 76.208.1.; 7 6 . 2 1 9 . 1 . ( 1 2 ) . ; c f . 7 6 . 2 2 0 . 1 . ; 76.221.1.; 
c f . 76.271.1.; 76.274.1.; 76.276.1.; 76.278.1.; 76.279.1.; 
c f . 76.289.1. 

22 p i e c e s 

D e s c r i p t i o n : The most c o m p l e t e and l a r g e s t l e a f f r a g m e n t i s 22.5 cm l o n g 
and 3.5 cm wide. I n l o n g i t u d i n a l d i r e c t i o n , p r o m i n e n t r i b s a r e r u n n i n g a l o n g 
t h e l e a f , f l a t t e n e d by t h e p r e s s u r e of t h e l a y e r s , however, s t i l l o b s e r v a b l e . 
On our l e a f p r i n t t h e r e a r e f o u r s u c h p r o m i n e n t r i b s o b s e r v a b l e . The p a t t e r n 
s y s t e m c o n s i s t i n g of s m a l l e r l i n e s e n c l o s i n g 60 w i t h t h e r i b s i s e x t e n d i n g 
o v e r t h e whole s u r f a c e , on t h e b a s i s of w h i c h i t i s e a s y t o c h a r a c t e r i z e t h e 
s p e c i e s even on t h e s m a l l f r a g m e n t s . The s t r i p e s a r e s i t u a t e d f a i r l y d e n s e l y , 
a t 0.5 mm i n t e r v a l s from e a c h o t h e r , r u n n i n g p a r a l l e l t o e a c h o t h e r . The 
s t r i p e s a r e d i s s e c t e d by weak p e r p e n d i c u l a r t r a n s v e r s a l w a l l s s e t a t i r r e g u ­
l a r p a c e s . The d e l i n e a t i o n of t h i s f i n e s t r u c t u r e , however, i s not p r e s e n t e d 
so f a r i n p a l a e o b o t a n i c a l l i t e r a t u r e . On t h e b a s i s of m o r p h o l o g i c a l f e a t u r e s , 
p r o b a b l y , i t i s t h e n e a r e s t to t h e s p e c i e s F l a b e l l a r i a R ü m i n i a n e (HEER 1 8 5 5 ) . 
S i m i l a r r e m a i n s were d e s c r i b e d by H0LLICK ( 1 9 3 6 ) from t h e T e r t i a r y f l o r a of 
A l a s k a under the name of F. a l a s k a n a . More p r e c i s e a s s i g n m e n t of t h e f r a g ­
ments i s not p o s s i b l e . What we c a n s a y f o r s u r e i s , t h a t palm t r e e s were ob­
v i o u s l y p r e s e n t i n t h e a s s e m b l a g e a s d i r e c t p r o o f s of t h e warm c l i m a t e . 

c f . F r u c t u s 
P l . XXXI, F i g . 3. 

M a t e r i a l : No.: 76.109.1. 
1 p i e c e 

D e s c r i p t i o n : The form of t h e f r u c t u s i s e l l i p t i c , i t s l e n g t h i s 1.3 cm, 
i t s w i d t h i s 0.8 cm. At a b o u t t h e m i d d l e of t h e p i e c e , a d e p r e s s i o n i s v i s i ­
b l e , f o r m i n g a r o u g h l y 1.5 mm wide s t r i p e a l o n g t h e e d g e s . S t a r t i n g from t h e 
margin of t h e f r u c t u s , t h e r e a r e e x t e n s i o n s r u n n i n g a t e v e r y d i r e c t i o n t h e 
l e n g t h of w h i c h c a n n o t be e x a c t l y a s c e r t a i n e d . The l o n g e s t m e a s u r a b l e one i s 
0.6 cm l o n g . 
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F L O R I S T I C A L EVALUATION 

E v a l u a t i n g any of t h e f l o r i s t i c a l a s s e m b l a g e s we a r e f a c i n g t h e p r o b l e m 
of t h e d i s t o r t i n g e f f e c t of f o s s i l i z a t i o n on t h e c o m p l e t e f l o r a . Our f o s s i l 
f l o r i s t i c a l a s s e m b l a g e s a r e , a t t h e v e r y b e s t , t a p h o c o e n o s e s , i n c l u d i n g t h o s e 
p l a n t s m a i n l y t h a t were n e a r e r t o t h e p l a c e of f o s s i l i z a t i o n , or t h e i r t r a n s ­
p o r t t o t h e p l a c e was r e n d e r e d p o s s i b l e by some media. E s t i m a t i n g t h e e x t e n t 
of s e l e c t i o n would be t e n t a t i v e , a s we h a v e no d i r e c t p r o o f s on t h i s f a c t . 
P e r h a p s n e a r e s t t o t h e t r u t h , we c a n a d o p t t h e p r i n c i p l e 'many out of many, 
few out of few'. T h e r e f o r e we c a n n o t n e g l e c t t h e i n d i v i d u a l number when e v a l ­
u a t i n g t h e a s s e m b l a g e s . 

F o r an a d e q u a t e s e p a r a t i o n of t h e t a p h o c o e n o s i s a c c o r d i n g t o b i o c o e n o s e s 
we s h o u l d be aware of t h e e c o l o g i c a l r e q u i r e m e n t of t h e v e r y s p e c i e s , w h e r e a s 
we a r e c o n f i n e d h e r e t o h y p o t h e s e s on m o r p h o l o g i c a l b a s i s a s w e l l a s t h e 
p r i n c i p l e of a c t u a l i s p i . T h i s p r i n c i p l e c a n be a p p l i e d a l r e a d y w i t h a c c e p t a b l e 
c e r t i t u d e t o T e r t i a r y f l o r i s t i c a l a s s e m b l a g e s ; however, i n many c a s e s i t i s 
d i f f i c u l t t'o j u d g e , w h i c h i s t h e r e c e n t e q u i v a l e n t of a g i v e n f o s s i l s p e c i e s , 
o r , d e f i n e i t s n e a r e s t r e l a t i v e s . I f we c a n n o t do t h i s , we have to f a c e t h e 
p o s s i b i l i t y of a n o t h e r s o u r c e o f e r r o r c o n s i d e r i n g , i n g e n e r a l , t h e e c o l o g i ­
c a l demands of a genus or a f a m i l y . 

S t i l l t h e r e a r e c e r t a i n g e n e r a or e v e n f a m i l i e s w h i c h a r e v e r y c o n s i s ­
t e n t and u n i f i e d c o n c e r n i n g t h e i r e c o l o g i c a l r e q u i r e m e n t s , t h e r e f o r e even a 
l o o s e d e t e r m i n a t i o n of t h e members i s enough w i t h o u t making g r e a t e r r o r s or 
e c o l o g i c a l i n c o n s i s t e n c i e s i n our d e d u c t i o n s . 

T h e r e a r e 48 s p e c i e s p r e s e n t i n our f o s s i l f l o r a , a s s i g n e d t o 20 f a m i ­
l i e s . I n r e s p e c t of i n d i v i d u a l number, t h e r e a r e members of t h e f a m i l i e s L a u -
r a c e a e , T a x o d i a c e a e , P l a t a n a c e a e and Ulmaceae p r e s e n t i n t h e g r e a t e s t q u a n t i ­
t y . # W n i l e t h e L a u r a c e a e a r e r e p r e s e n t e d by many s p e c i e s of s e v e r a l g e n e r a i n 
t h e a s s e m b l a g e , T a x q d i a c e a e and Ulmaceae a r e r e p r e s e n t e d by two s p e c i e s e a c h , 
P l a t a n a c e a e by a s i n g l e s p e c i e s o n l y . 

The number of A r c t o t e r t i a r y s p e c i e s , o r r a t h e r , g e n e r a i s h i g h e r t h a n i n 
o t h e r H u n g a r i a n f l o r a s of t h e E g e r i a n p e r i o d V e r ő c e m a r o s (HABLY 1 9 8 2 ) , K e s z ­
t ö l c (HABLY 1 9 8 8 ) , N a g y s á p (HABLY 1 9 8 9 ) , b u t i n r e s p e c t of i n d i v i d u a l number, 
i t i s o n l y t h e s p e c i e s Ulmus p y r a m i d a l i s p l a y i n g a more i m p o r t a n t r o l e among 
them w i t h i n t h e a s s e m b l a g e . The f a m i l y of B e t u l a c e a e i s p r e s e n t w i t h v a r i o u s 
forms h a v i n g , however, o n l y one s p e c i m e n s of e a c h h e r e . The same c a n be s t a t ­
ed c o n c e r n i n g t h e r e s t of t h e A r c t o t e r t i a r y e l e m e n t i n t h e f l o r a . 

The b u l k of t h e f l o r a was composed o f , c o r r e s p o n d i n g l y , t h e P a l a e o t r o p i ­
c a l e l e m e n t s . The h i g h d i v e r s i t y and g r e a t i n d i v i d u a l number of t h e f a m i l y of 
L a u r a c e a e i s u n d o u b t e d l y t e s t i f y i n g t h a t t h e genus was i n i t s prime d u r i n g 
t h e E g e r i a n S t a g e . The same can be s a i d a b o u t t h e P l a t a n u s n e p t u n i a s w e l l . 
C o n s e q u e n t l y , t h e f l o r a was d o m i n a t e d by t h e r m o p h y l o u s e l e m e n t s s u p p o r t e d by 
t h e p r e s e n c e of palm t r e e s a s w e l l . 

From t h e p o i n t of a f l o r i s t i c a l e v a l u a t i o n i t i s r e m a r k a b l e t h a t P a l a e o -
c a r y a o r s b e r g e n s i s i s m i s s i n g from t h e a s s e m b l a g e , a s p e c i e s w h i c h i s gene­
r a l l y s p r e a d i n g r e a t q u a n t i t i e s w i t h i n t h e E g e r i a n f l o r a s of Hungary. We 
have t o m e n t i o n t h e p r e s e n c e of t h e f a m i l y of Leguminosae h e r e , r e p r e s e n t e d 
by s e v e r a l l e a f forms, and f r u i t s , s i m i l a r t o o t h e r E g e r i a n f l o r a s i n Hungary, 
t h u s i t c a n be r e g a r d e d a s a c h a r a c t e r i s t i c member of t h e a s s e m b l a g e . 

From t h e p o i n t of f l o r i s t i c a l c o m p o s i t i o n , t h e ' p r e s e n c e and d i v e r s i t y of 
t h e f a m i l y of B e t u l a c e a e s h o u l d be s t r e s s e d a s t h e major d i f f e r e n c e i n r e ­
s p e c t o f t h e o t h e r E g e r i a n a s s e m b l a g e s o f Hungary, a s w e l l a s t h e p r e s e n c e of 
A c e r a n g u s t i l o b u m and t h e h i g h i n d i v i d u a l number of t h e r e p r e s e n t a t i v e s of 
t h e T a x o d i a c e a e f a m i l y . 

THE PHYT0C0EN0SES OF THE V É R T E S S Z Ő L Ö S FLORA AND THE PALAEOGEOGRAPHICAL 
RECONSTRUCTION 

The dominant s p e c i e s i n our a s s e m b l a g e a r e of f a i r l y d i f f e r e n t e c o l o g i ­
c a l r e q u i r e m e n t s . The d i f f e r e n c e s e x i s t i n g b etween t h e i r e c o l o g i c a l demands 
s h o u l d be e x p l a i n e d , f i r s t of a l l , n o t by c l i m a t o l o g i c a l , much r a t h e r , e d a -



p h i c f a c t o r s , b e c a u s e t h e y were l i v i n g under t h e same c l i m a t o l o g i c a l endow­
ments. The dominant s p e c i e s a r e s e e m i n g l y s e p a r a b l e a c c o r d i n g to b i o t o p e a s 
swampy, r i p a r i a n and h i l l s i d e v e g e t a t i o n . 

The dominant s p e c i e s of t h e swampy v e g e t a t i o n was t h e s p e c i e s Taxodium  
dubiurn. Ulmus p y r a m i d a l i s c o n s t i t u t e d t h e r i p a r i a n f o r e s t s , w h i l e the s p e c i e s 
of Daphnogene and L a u r o p h y l l u r n , as w e l l as P l a t a n u s n e p t u n i were the t y p i c a l 
p l a n t s of t h e h i l l s i d e s l y i n g f u r t h e r from t h e s h o r e s . 

Among t h e t h r e e c o e n o s e s , t h e swampy and r i p a r i a n ones c a n be c o n s i d e r e d 
as i n t r a z o n a l ones. I t i s o n l y t h e f o r e s t composed of P l a t a n u s - n e p t u n i -
Daphnogene d i v . s p . wh i c h can be c o n s i d e r e d a s r e a l z o n a l a s s e m b l a g e h e r e , 
d i s t r i b u t e d on h i l l y p a r t s a l r e a d y not i n f l u e n c e d by s o i l w a t e r . I n t h e s e 
l a t t e r f o r e s t s , P l a t a n u s n e p t u n i c o n s t i t u t e d t h e dominant t r e e of the f o r e s t , 
b u i l d i n g up t h e f o l i a g e l e v e l w h e r e a s t h e Daphnogene s p e c i e s o c c u p i e d t h e 
l o w e r f o l i a g e l e v e l , m a i n l y the bush l e v e l . At the h i g h e r f o l i a g e l e v e l we 
f i n d t h e s p e c i e s of L a u r o p h y l l u m as w e l l a s S t e r c u l i a i n h a b i t i n g t h e l o w e r 
f o l i a g e l e v e l . Mixed a r b o r e a l component of t h e f o r e s t were, a p a r t from t h e s e , 
t h e e v e r g r e e n s p e c i e s of Q u e r c u s a s w e l l a s t h e S a s s a f r a s t e n u i l o b a t u m , form­
i n g a h i g h e r f o l i a g e l e v e l . I n t h e bush l e v e l t h e r e w e r e . t h e s p e c i e s of Daph­ 
nogene and Debeya h u n g a r i c a g r o w i n g , t h e l i a n a of t h e f o r e s t was t h e S m i l a x  
t a t a e n s i s . 

The p a l a e o g e o g r a p h i c a l p i c t u r e c a n be f a i r l y a u t h e n t i c a l l y drawn a f t e r 
t h e v e g e t a t i o n . At t h e l o w e r l y i n g r i p a r i a n r e g i o n s t h e r e were f o r e s t s of 
B e t u l a , on t h e h i g h e r l e v e l s , t h a t of Ulmus, Z e l k o v a s p e c i e s formed, f u r t h e r 
from them, g r o v e s of Acer and J u g l a n s were l i v i n g . 

The dominant z o n a l a s s e m b l a g e was composed of a f o r e s t of P l a t a n u s  
n e p t u n i - Daphnogene d i v . s p . , up t i l l an e l e v a t i o n of 800 m a . s . l . 

The h u m i d i t y r e q u i r e m e n t s h e r e were s u p p l i e d by t h e p r e c i p i t a t i o n of t h e 
s u b t r o p i c a l r a i n f o r e s t and not t h e s o i l w a t e r o n l y , c o u p l e d w i t h t h e humid 
atmosphere due to f r e q u e n t r a i n f a l l s . 

A p a r t from t h e e v e r g r e e n l a u r e l - l e a f t r e e f o r e s t s , t h e r e were d e c i d u o u s 
s p e c i e s e q u a l l y p r e s e n t i n t h e f o r e s t , s i m i l a r t o t h e s i t u a t i o n o b s e r v e d r e ­
c e n t l y a s w e l l . P r o b a b l y , t h e s p e c i e s S a s s a f r a s was a l s o d e c i d u o u s , w h i c h i s 
known to be of t h e same c h a r a c t e r even t o d a y , and t h e t y p e of t h e v e g e t a t i o n 
can be d e f i n e d as s u b t r o p i c a l r a i n f o r e s t . 

The l e v e l s of t h e f o r e s t have been p r e s e n t e d i n t h e p r e c e d i n g p a r t s , 
t h u s t h e y w i l l not be p r e s e n t e d h e r e a g a i n . Our f o s s i l a s s e m b l a g e c o n t a i n s , 
however, c e r t a i n s p e c i e s t h a t were not a s s i g n e d to v e g e t a t i o n t y p e s as y e t . 
Among them, we can a s s o c i a t e t h e g e n e r a Rosa and Cornus a s w e l l as t h e f a m i l y 
of L e g u m i n o s a e , on t h e b a s i s of t h e i r r e c e n t b i o t o p e s , to t h e sunny ( s o u t h e r n ) 
h i l l - s i d e s . R e c e n t l y , C o r n u s and Rosa a r e e n c o u n t e r e d a t t h e bush l e v e l of 
s p a r s e f o r e s t s as w e l l . I n t h e r i c h bush l e v e l of t h e O l i g o c è n e f o r e s t s , how­
e v e r t h e y seem not to be a b l e t o c o n c u r w i t h t h e L a u r a c e a e . 

The s p e c i e s of P i nus and S e q u o i a were p r o b a b l y l i v i n g a t h i g h e r l e v e l , 
f a r from t h e s h o r e . Remains of P i n u s a r e g e n e r a l l y known from h i g h e r e l e v a ­
t i o n s , I t s s m a l l i n d i v i d u a l number i n t h e f o s s i l f l o r a p r o v e s t h a t i t was 
t r a n s p o r t e d from r e l a t i v e l y d i s t a n t l o c a l i t i e s t o t h e p l a c e of f o s s i l i z a t i o n . 

O v e r l o o k i n g t h e b i o t o p e of t h e A r c t o t e r t i a r y e l e m e n t s we can s e e t h a t 
t h e y p r o b a b l y i n t r u d e d not i n t o t h e z o n a l a s s e m b l a g e s but t h e i n t r a z o n a l 
o n e s , o c c u p y i n g t h e p l a c e s t h a t were not f a v o u r a b l e f o r t h e P a l a e o t r o p i c a l 
e l e m e n t s . 

CLIMATOLOGICAL EVALUATION 

From t h e c l i m a t o l o g i c a l p o i n t of v i e w we c a n n o t c o n s i d e r t h e i n t r a z o n a l 
a s s e m b l a g e s as m a r k e r s of the dominant c l i m a t e b e c a u s e t h e y a r e dependent on 
e d a p h i c f a c t o r s . When e v a l u a t i n g t h e c l i m a t e , t h e z o n a l a s s e m b l a g e s must have 
a d e c i s i v e p a r t . The dominant s p e c i e s , P l a t a n u s n e p t u n i i s t y p i c a l l y bound to 
warm p e r i o d s . T h ermophylous e l e m e n t s of t h e f l o r a c o m p r i s e t h e members of t h e 
f a m i l y of L a u r e a c e a e , t h e e v e r g r e e n Q u e r c u s s p e c i e s as w e l l a s the J u g l a n s . 
The s p e c i e s c o m p o s i t i o n of t h e f o r e s t t e s t i f i e s a s u b t r o p i c a l c l i m a t e . The 
h u m i d i t y r e q u i r e m e n t of t h e p l a n t s needs more e x p l a n a t i o n . D u r i n g t h e Lower 
O l i g o c è n e ( T a r d C l a y F o r m a t i o n ) t h e r e a r e x e r o p h y l o u s f l o r a s e n c o u n t e r e d . 



They c o n t a i n t y p i c a l x e r o p h y l o u s e l e m e n t s l i k e Z i z y p h u s , D r y o p h y l l u m and even 
t h o s e p l a n t s a r e armed w i t h x e r o p h y l o u s f e a t u r e s w h i c h have no x e r o p h y l o u s 
c h a r a c t e r a t some o t h e r c o n t e m p o r a r y a s s e m b l a g e s or i n o t h e r p e r i o d s . 

Such s p e c i e s a r e t h e P l a t a n u s n e p t u n i and the P a l e o c a r y a o r s b e r g e n s i s . 
The Upper O l i g o c è n e f l o r a s have no x e r o p h y l o u s c h a r a c t e r a t a l l . G e n e r a l l y we 
meet w i t h l a r g e l e a f s u r f a c e s , a t some Daphnogene f i n d s we c a n even r e c o g n i z e 
a d r i p apex as w e l l . S m i l a x i s p r e s e n t , w h i c h i s a t r o p i c a l - s u b t r o p i c a l 
l i a n a . I t h as s p e c i e s l i v i n g r e c e n t l y i n t h e M e d i t e r r a n e a n r e g i o n , b u t t h e 
l e a v e s of t h e s e ones a r e a l w a y s s m a l l and p r i c k l e d . I t s l a r g e l e a v e s w i t h i n ­
t a c t m a r g i n d e n o t e a humid c l i m a t e a bounding i n p r e c i p i t a t i o n . 

The Upper O l i g o c è n e f l o r a of V é r t e s s z ő l ö s does not i n d i c a t e a s t r o n g de­
t e r i o r a t i o n of t h e c l i m a t e a s i t was m e a s u r e d on t h e b a s i s of 0 i s o t o p e 
m easurements i n d i c a t i n g t h e t e m p e r a t u r e of t h e s e a w a t e r . I f we a r e a s s i g n i n g 
t h e f l o r a , a c c o r d i n g to z o n e s of v e g e t a t i o n , t o s u b t r o p i c a l f o r e s t s , more ex­
a c t l y s p e a k i n g , s u b t r o p i c a l r a i n - f o r e s t s , we c a n r o u g h l y o u t l i n e t h e c l i m a t e 
on t h e b a s i s of r e c e n t a n a l o g i e s . The s u b t r o p i c a l zone i s formed a t t h e 
boundary of t h e t r o p i c a l and t e m p e r a t e z o n e s i n a wide b e l t . I n t h i s ' t r a n s i ­
t i o n a l zone', one s e a s o n i s dominated by t h e t r o p i c a l , t h e o t h e r one, by t h e 
t e m p e r a t e e l e m e n t s . The c l i m a t e i s warm, humid, m i l d f r o s t c a n p o s s i b l y o c c u r 
s o m e t i m e s . I n our d a y s , we c a n meet t h i s c l i m a t i c a l and f l o r i s t i c a l zone from 
t h e s p a t i a l r e s p e c t . 

I n my o p i n i o n , we c a n i n t e r p r è t e t h i s c l i m a t i c model i n t e m p o r a l dimen­
s i o n as w e l l . As we know a b o u t a wide t r a n s i t i o n a l zone between t h e t r o p i c a l 
r e g i o n s and t h e t e m p e r a t e z o n e , the same way we have a t e m p o r a l t r a n s i t i o n 
between t h e C r e t a c e o u s - E o c e n e t r o p i c a l f l o r a s and the t e m p e r a t e P l i o c e n e f l o ­
r a s i n a b r o a d t e m p o r a l i n t e r v a l . T h i s s t a t e was e x i s t i n g d u r i n g t h e O l i g o c è ­
ne and t h e Miocene as w e l l . As t h e r e a r e d i f f e r e n t v e g e t a t i o n z o n e s w i t h i n 
t h e s u b t r o p i c a l r e g i o n s l i k e s u b t r o p i c a l r a i n f o r e s t s , l a u r o p h y l o u s f o r e s t , 
h a r d - l e a f e v e r g r e e n f o r e s t s e t c . , t h e same way we can meet d i f f e r e n t t y p e s of 
a s s e m b l a g e s d u r i n g t h e O l i g o c è n e and t h e M i o c e n e , r e s p e c t i v e l y , on a g i v e n 
a r e a . T h e s e a r e go v e r n e d p a r t l y by c l i m a t i c a l f a c t o r s , e c o l o g i c a l s p a c e a s 
w e l l a s c o m p e t i t i o n w i t h i n t h e p o p u l a t i o n s c l u s t e r e d i n a s s e m b l a g e s and, i n ­
s i d e and o u t s i d e t h e a s s e m b l a g e s . 

D u r i n g t h e E g e r i a n , a s u b t r o p i c a l r a i n f o r e s t used t o e x i s t a r o u n d V é r ­
t e s s z ő l ő s . The i n t r u d i n g A r c t o t e r t i a r y e l e m e n t s were f a c e d not w i t h a w i t h ­
d r a w i n g but a dominant s u b t r o p i c a l f l o r a , t h u s t h e y were c o n d e n s a t e d i n t o i n ­
t r a z o n a l a s s e m b l a g e s o c c u p y i n g t h e b i o t o p e s u n f a v o u r a b l e f o r t h e P a l a e o t r o p i ­
c a l e l e m e n t s -
A c k n o w l e d g e m e n t s : I would l i k e to thank f o r t h e i r v a l u a b l e 
h e l p t o t h o s e who were of g r e a t h e l p to me i n p r e p a r i n g t h e c u r r e n t p u b l i c a ­
t i o n . F i r s t of a l l , t h e l a t e I s t v á n SKOFLEK who o f f e r e d t h e c h a n c e of i n v e s ­
t i g a t i n g t h i s f l o r i s t i c a l a s s e m b l a g e and was of g r e a t h e l p to me i n a l l 
p h a s e s of t h i s work. I would l i k e to e x p r e s s my g r a t i t u d e t o P r o f e s s o r T a m á s 
B Á L D I f o r t h e d e t e r m i n a t i o n of t h e m a c r o f a u n i s t i c a l r e m a i n s and A n d r á s NAGY-
MAROSY f o r t h e d e t e r m i n a t i o n of t h e n a n n o p l a n k t o n , e n s u r i n g a s a f e and e x a c t 
c h r o n o l o g i c a l a s s i g n m e n t , as w e l l as to Dr. Z. K V A Í E K f o r h i s v a l u a b l e ad­
v i c e . L e t me th a n k f o r t h e t e c h n i c a l a s s i s t a n c e of J u d i t E S Z T E R G Á L Y O S as 
w e l l . 
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F i g . 2. Cephalotaxüs harringtonia 76.131.1.; F i g . 3, Daphnogene lanceolata 76.271.1.; 
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F i g . 37. Daphnogene b i l i n i c a 76.28.1.; F i g . 38. Daphnogene lanceolata 76.188.1. 



F i g . 39. Daphnogene b i l i n i c a 76.92.1.; F i g . 40. Laurophyllum sp. I 76.151.1.; F i g . 41. Lau­
r o p h y l l u m sp. I I . 76.195.1.; F i g . 42. Laurophyllum sp. I I . 76.200.1.; F i g . 43. Laurophyl­
lum sp. I I . 76.300.1. 



F i g . 44. Laurophyllum sp. I I I . 76.146.1.; F i g . 45. Laurophyllum sp. I I I . 76.190.1 • F i g 46 
Laurophyllum sp. I I . 76.106.1.; F i g . 47. Laurophyllum sp. I I . 76.107.1. 
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Fig. 48. Laurophyllum sp. IV. 76.201.1.; Fig. 49. Laurophyllum sp. IV.; Fig. 50. Lauro-
phyllum sp^ JV.^ 76.200.1.; Fig. 51. Laurophyllum sp. IV. 76.200.1.; Fig. 52. Laurophyllum 



F i g . 53. Platanus neptuni 76.116.1.; F i g . 54. Platanus neptuni 76.154.1.; F i g . 55. Platanus 
neptuni 76.121.1.; F i g . 56. Platanus neptuni 76.135.1. 



F i g . 57. Platanus neptuni 76.190.1.; F i g . 58. Platanus neptuni 76.300.1.; F i g . 59. Platanus 
neptuni 76.10.1. 



F i g . 60. Platanus neptuni 76.121.1.; F i g . 61. Platanus neptuni 76.108.1.; F i g . 62. Platanus 
neptuni 76.283.1.; F i g . 63. Platanus neptuni 76.135.1.; F i g . 64. Platanus neptuni 76.58.1. 



F i g . 65. Platanus neptuni 76.54.1.; F i g . 66. Platanus neptuni 76.71.1.; F i g . 67. Platanus 
neptuni 76.304.1. 



Fig,. 68. Platanus neptuni 76.124.1.; F i g . 69. Platanus neptuni 76.150.1.; F i g . 70. Platanus 
neptuni 76.115.1.; F i g . 71. Platanus neptuni 76.7.1. 



F i g . 72. Platanus nsptuni 76.108.1.; F i g . 73. Platanus neptuni 76.103.1.; F i g . 74. Platanus 
neptuni 76.47.1.; F i g . 75. Platanus neptuni 76.135.1. 



Fig. 76, Platanus neptuni 76.200.1.; Fig. 77. Platanus neptuni 76.127.1.; Fig. 78. Platanus 
neptuni 76.300.1. 



F i g . 79. Platanus neptuni 76.129.1.; F i g . 80. Platanus neptuni 76.127.1.; F i g . 81. Platanus 
neptuni 76.145.1.; F i g . 82. Platanus neptuni 76.112.1. 



F i g . 83. Daphnogene cinnamomifolia 76.107.1.; 
S t e r c u l i a sp. 76.115.1.; F i g . 86. S t e r c u l i a 
76.13.1. 

F i g . 84. Ulmus pyramidalis 76.1.1.; F i g . 85. 
sp. 76.121.1.; F i g . 87. Ulmus pyramidalis 



F i g . 88. UlmLF pyramidalis 76.271.1.; F i g . 89. Ulmus pyramidalis 76.142.1.; F i g . 90. Ulmus 
pyramidalis 76.150,1.; F i g . 91. Ulmus pyramidalis 76.15.1.; F i g . 92. Ulmus pyramidalis 
76.180.1.; F i g . 93. Ulmus pyramidalis 76.193.1. 
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F i g . 94. c f . Betula p r i s c a 76.189.1.; F i g . 95. c f . Betula p r i s c a 76.21.1.; F i g . 96. c f . Be­
t u l a p r i s c a 76.190.1.; F i g . 97. c f . Betula p r i s c a 76.150.1.; F i g . 98. c f . Betula p r i s c a 
76.301.1.; F i g . 99. Betula sp. type I . 76.11.1. 
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F i g . 100. Betula sp. type I . 76.149.1.; F i g . 101. Betula sp. type I I . 76.119.1.; F i g . 102. 
Betula sp. type I . 76.B4.1.; F i g . 103. Betula sp. type I . 76.125.1. 
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F i g . 104. Betula»sp. type IV. 76.40.1.; F i g . 105. Betula sp. type I V . 76.207.1.; F i g 106 
Betula sp. type IV. 76.40.1.; F i g . 107. Juglans acuminata 76.222.1, 
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F i g . 108. Quercus sp. type I . 76.8.1.; F i g . 109. Quercus sp. type I I I . 76.101.1.; F i g . 110. 
Ulmus pyramidalis 76.121.1,; F i g . 111, Dicotylophyllum sp. I I . 76.126.1.; F i g . 112. Legumi­
nosae I I . 76.263.1.; F i g . 113. c f . Quercus sp. type I I . 76.116.1.; F i g . 114. Wisteria a f f . 
f a l l a x 76.56.1. 



F i g . 115 Acer angustilobum 76.209.1.; F i g . 116. Cornus praeamomum 76.112.1.; F i g . 117 Acer 
angustilobum 76.285.1 ; F i g . 118. Acer angustilobum 76.101.1.; F i g . 119. Acer angustilobum 
76.121.1.; F i g . 120. Acer angustilobum 76.51.1. y 



F i g . 121. Cornus sp. 76.4.1.; F i g . 122. P h y l l i t e s s k o f l e k i 76.307.1.; F i g . 123. P h y l l i t e s 
s k o f l e k i 76.217.1.;*Fig. 124. P h y l l i t e s s k o f l e k i 76.206.1. 
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F i g . 125. P h y l l i t e s s k o f l e k i (Holotype) 76.20.1.; F i g . 126. P h y l l i t e s s k o f l e k i 76.300.1. 
F i g . 127. P h y l l i t e s s k o f l e k i 76.12.1. 



F i g . 128. Smilax t a t a e n s i s 76.230.1.; F i g . 129. Smilax t a t a e n s i s 76.189.1. 



+ * ,. 7* 232 1 - Fiq 131 Smilax t a t a e n s i s 76.229.1.; F i g . 132. Smilax 
F i a 130. Smilax t a t a e n s i s 76.232.1., r i g . , 
t a t a e n s i s 76.252.1.; F i g . 133. Smilax t a t a e n s i s 76.180.1. 



E x p l a n a t i o n o f p l a t e s 

P l a t e I . 1. Adiantum c a p i l l u s v e n e r i s 5x 76 101.1. 
2 . c f . S e q u o i a a b i e t i n a l x 76 138.1. 
3. Taxodium dubium 1 5x 76 141.1. 

P l a t e I I . 1. Taxodium dubium 1 5x 76 2.1. 
2. C e p h a l o t a x u s h a r r i n g t o n i a 2x 76 131.1. 
3. C e p h a l o t a x u s h a r r i n g t o n i a 2x 76 9.1. 

P l a t e I l l . 1. P h y l l i t e s s k o f l e k i n. s p . 1 2x 76 206.1. 
2. P h y l l i t e s s k o f l e k i n. s p . 1 2x 76 307.1. 

P l a t e I V . 1 . P h y l l i t e s s k o f l e k i n. s p . ( H o l o t y p e ) l x 76 20.1. 
2. Daphnogene c i n n a m o m i f o l i a 1 2x 76 223.1. 

P l a t e V. 1 . L a u r o p h y l l u m s p . I . l x 76 151.1. 
2. P h y l l i t e s s k o f l e k i n. s p . 1 5x 76 217.1. 

P l a t e VI . 1 . Daphnogene c i n n a m o m i f o l i a l x 76 6.1 
2. Daphnogene c i n n a m o m i f o l i a l x 76 141.1. 

P l a t e V I I . 1. Daphnogene c i n n a m o m i f o l i a 1 5x 76 5.1. 
2. Daphnogene c i n n a m o m i f o l i a 1 5x 76 160.1. 

P l a t e V I I I . 1 . Daphnogene c i n n a m o m i f o l i a l x 76 195.1. 
2. Daphnogene c i n n a m o m i f o l i a 2x 76 291.1. 
3. Daphnogene c i n n a m o m i f o l i a 2x 76 3.1. 

P l a t e I X . 1. Daphnogene b i l i n i c a 2x 76 8.1. 
2. Daphnogene c i n n a m o m i f o l i a 1 5x 76 161.1. 
3. Daphnogene b i l i n i c a 1 5x 76 195.1. 

P l a t e X . 1. Daphnogene b i l i n i c a 1 5x 76 6.1. 
2. Daphnogene b i l i n i c a 1 5x 76 134.1. 
3. Daphnogene b i l i n i c a l x 76 194.1. 

P l a t e X I . 1 . Daphnogene b i l i n i c a 1 5x 76 105.1. 
2. Daphnogene b i l i n i c a 3x 76 92.1. 
3. Daphnogene b i l i n i c a 2 5x 76 66.1. 

P l a t e X I I . 1. Daphnogene b i l i n i c a 1 5x 76 134.1. 
2. Daphnogene b i l i n i c a l x 76 21.1. 
3. Daphnogene s p . 1 5x 76 293.1. 
4. L a u r o p h y l l u m c f . acutimontanum l x 76 130.1. 

P l a t e X I I I . 1 . P l a t a n u s n e p t u n i 1 2x 76 300.1. 
2. P l a t a n u s n e p t u n i 1 5x 76 3001.1 
3. P l a t a n u s n e p t u n i 2x 76 108.1. 

P l a t e X I V . 1. P l a t a n u s n e p t u n i 1 5x 76 304.1. 
2. P l a t a n u s n e p t u n i 1 2x 76 103.1. 
3. P l a t a n u s n e p t u n i 2x 76 124.1. 

P l a t e XV. 1 . P l a t a n u s n e p t u n i 2x 76 108.1. 
2 . P l a t a n u s n e p t u n i 2x 76 288.1. 
3. P l a t a n u s n e p t u n i l x 76 135.1. 

P l a t e X V I . 1. P l a t a n u s n e p t u n i 1 5x 76 54.1. 
2. P l a t a n u s n e p t u n i 1 5x 76 150.1. 
3. P l a t a n u s n e p t u n i 1 5x 76 10.1. 

P l a t e X V I I . 1. P l a t a n u s n e p t u n i 2x 76 58.1. 
2. P l a t a n u s n e p t u n i 2x 76 134.1. 
3. Ulmus p y r a m i d a l i s 2x 76 137.1. 
4. Ulmus p y r a m i d a l i s 2x 76 303.1. 

P l a t e X V I I I . 1. P l a t a n u s n e p t u n i 2x 76 302.1 .' 
2. Ulmus p y r a m i d a l i s l x 76,1.1. 
3. Ulmus p y r a m i d a l i s 2x 76 15.1. 

P l a t e X I X . 1. Ulmus p y r a m i d a l i s 1 5x 76 150.1. 
2 . Ulmus p y r a m i d a l i s 1 5x 76 137.1. 
3. Ulmus p y r a m i d a l i s l x 76 193.1. 

P l a t e XX. 1. Ulmus p y r a m i d a l i s 2x 76 6.1. 
2. Ulmus p y r a m i d a l i s 1 5x 76 13.1. 
3. Ulmus p l u r i n e r v i a 2x 76 233.1. 
4. Z e l k o v a z e l k o v a e f o l i a 3x 76 299.1. 

P l a t e X X I . i . Ulmus p y r a m i d a l i s 2x 76 108.1. 
2. Z e l k o v a z e l k o v a e f o l i a 3x 76 285.1. 
3. 
4. 

Z e l k o v a z e l k o v a e f o l i a 
L a u r o p h y l l u m s p . I I I . 

3x 
l x 

76 
76 

261.1. 
190.1. 



Plate XXII. 1. Laurophyllum sp. I I . lx 76 106.1. 
2. Quercus sp. type I I . 1 5x 76 116.1. 
3. .Quercus sp. type I . lx 76 8.1. 

Plate XXIII. 1. Quercus sp. type I I I . 2x 76 101.1. 
2. Laurophyllum sp. I I . 1 5x 76 200.1. 
3. Laurophyllum sp. I I . 1 5x 76 195.1. 
4. Laurophyllum sp. I I . 1 5x 76 107.1. 

Plate XXIV. 1. Laurophyllum sp. IV. 1 2x 76 200.1. 
2. Betula sp. type I . lx 76 149.1. 
3. Betula cf. prisca 2x 76 150.1. 

Plate XXV. 1. Laurophyllum sp. IV. 1 5x 76 200.1. 
2. Betula sp. type I I . 1 5x 76 119.1. 
3. Betula sp. type IV. 2x 76 207.1. 

Plate XXVI. 1. Betula sp. type I . 1 5x 76 125.1. 
2. Sassafras tenuilobatum lx 76.34.1. 

Plate XXVII. 1. Betula sp. type I I I . 1 5x 76 216.1. 
2. Juglans acuminata 

"Acacia" parschlugiana 
lx 76 223.1. 

3. 
Juglans acuminata 
"Acacia" parschlugiana 2x 76 227.2. 

4. cf. Cedrela macrophylla lx 76 123.1. 
Plate XXVIII. 1. Juglans acuminata lx 76 222.1. 

2. Leguminosae I . 1 5x 76 10.1. 
3. "Acacia" parschlugiana 2x 76 227.2. 

Plate XXIX. 1. Wisteria aff. fallax 3x 76 56.1. 
2. Wisteria aff. fallax 2x 76 56.1. 
3. Rosa lignitum 2x 76 116.1. 

Plate XXX. 1. "Acacia" parschlugiana 2x 76 314.2. 
2. "Acacia" parschlugiana 2x 76 314.2. 

Plate XXXI. 1. Sterculia sp. 1 2x 76 115.1. 
2. Sterculia sp. lx 76 121.1. 
3. Fructus 3x 76 109.1. 

Plate XXXII. 1. Acer angustilobum 2 5x 76 209.1. 
2. Acer angustilobum 1 5x 76 302.1. 
3. Acer angustilobum 1 5x 76 51.1. 

Plate XXXIII. 1. Acer angustilobum 2 5x 76 285.1. 
2. Dicotylophyllum sp. I I . 1 5x 76 126.1. 
3. Cornus praeamomum lx 76 112.1. 

Plate XXXIV. 1 . Cornus sp. 1 5x 76 32.1. 
2. Cornus cf. wrightii 1 5x 76 129.1. 

Plate XXXV. 1. Smilax tataensis lx 76 231.1. 
Plate XXXVI. 1. Smilax tataensis 1 2x 76 232.1. 

2. Dicotylophyllum sp. I . 1 5x 76 208.1. 
Plate XXXVII. 1. Smilax tataensis 2x 76 252.1. 

2. Debeya hungarica 1 5x 76 105.1. 
Plate XXXVIII. 1. Smilax tataensis lx 76 230.1. 

2. Palmae 0 5x 76 205.1. 
Plate XXXIX. Daphnogene cinnamomifolia 

Daphnogene bi l i n i c a 
Ulmus pyramidalis 

lx 
lx 
lx 

76 
76 
76 

6.1. 
6.1. 
6.1. 

Plate XL. Bedding-plane with leaf imprints lx 76 105.1. 
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