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In troduct ion 

T h e H u n g a r i a n a n a l y t i c a l i n v e s t i g a t i o n s o n p o l l e n of t h e L o w e r E o c e n e ( S p a r n a t ) a r e 
r e s t r i c t e d u p to n o w m o s t l y t o t h e coa l b a s i n of D o r o g (5, 6 ) . Bu t w e h a v e a l s o d a t a a b o u t 
t h e L o w e r E o c e n e o f H a l i m b a (3 , 7) a n d H . DEAK (2) g i v e s u s in h e r p a p e r o n t h e 
B a u x i t of G a n t s o m e i n f o r m a t i o n a b o u t t h a t t e r r i t o r y . T h e i n v e s t i g a t i o n s o n t h e L o w e r 
E o c e n e c o a l d e p o s i t s of D o r o g , o n t h o s e of H a l i m b a (5, 6 , 7 ) , a n d t h e a s y e t u n p u b l i s h -
e d r e su l t s o f t h e o b s e r v a t i o n s m a d e o n t h e s t r a t a of t h e L o w e r E o c e n e of D u d a r h a v e 
ra i sed u p n u m e r o u s p r o b l e m s : 

1. W a s t h e L o w e r E o c e n e f l o r a o f H u n g a r y u n i f o r m o r w e r e a t l eas t t h e d o m i n a t i n g 
e l e m e n t s g e n e r a l l y d i s t r i b u t e d ? 

2. D i d a n i d e n t i c a l v e g e t a t i o n c o n t r i b u t e t o t h e f o r m a t i o n o f c o a l d e p o s i t s of i d e n t i c a l 
a g e , i. e. w e r e t h e e c o l o g i c a l c o n d i t i o n s a t a g i v e n t i m e i d e n t i c a l ? 

3 . I s i t t h u s poss ib le t o i d e n t i f y a l l t h e L o w e r E o c e n e s t r a t a o f H u n g a r y o n a 
p a l y n o l o g i c a l bas i s b y t h e i r p o l l e n s p e c t r a ; o r a r e t h e r e su l t s of p o l l e n s t r a t i g r a p h y v a l i d o n l y 
t o c e r t a i n t e r r i t o r i e s , in a n i d e n t i c a l a g e ( L o w e r E o c e n e ) ? 

4. I s i t poss ib le t o c h a r a c t e r i z e a n a g e b y i n d i v i d u a l s p o r e s a n d p o l l e n o r b y t h e i r 
a s s o c i a t i o n s , r e s p e c t i v e l y , b y a s t r a t i g r a p h i c d i a g r a m , c o n s t r u c t e d o n t h e bas i s o f t h e p o l l e n 
s p e c t r a s y n t h e t i s a t i o n of t h e c o n t e m p o r a r y foss i l f l o r a s of t h e d i f f e r e n t t e r r i t o r i e s ? 

E s s e n t i a l l y , t h e a b o v e m e n t i o n e d p r o b l e m s a r c c o n n e c t e d w i t h t h e f u n d a m e n t a l t he se s of 
p o l l e n s t r a t i g r a p h y , h o w e v e r , w e h a v e a l s o t o d e a l w i t h t h e m f r o m a c r i t i c a l p o i n t o f v i e w 
so as n o t t o d r a w e r r o n e o u s s t r a t i g r a p h i c c o n c l u s i o n s f r o m s o m e l o c a l d i f f e r e n c e s . 

Mater ia l and M e t h o d 

T o solve these problems, i t seemed most sui table to invest igate the Lower 
Eccene f r e shwa te r l imestone of L á b a t l a n . I wan t here to express m y a p p r e -
ciation to D R . I . M I H Á L T Z w h o supplied me wi th the mater ia l fo r the invest ig-
ations. T h e sample had been t aken east of the cement w o r k s of L á b a t l a n , 
f rom the somewhat d i sco rdan t ly settled f r e s h w a t e r l imestone layers u n d e r n e a t h 
the g rave l ly - sandy bed of the sandpi t on the eastern p a r t of the val ley. 

T h e p repa ra t ion has been d o n e wi th dil . H N O . i , q u a n t i t y of ma te r i a l 
used: 5 g. 



6 4 M. K f c D V E S 

Resul t s 

T h e p r e p a r a t i o n shows m a n y a m o r p h o u s organic remains but c o m p a r a t i v e l y 
few spores and pollen. O n 1 0 slides ( 1 8 X 1 8 m m ) the re were a l toge the r 5 7 

microfossi ls to be f o u n d ; 24 of them are spores of fung i . 
Wi th pollen I use the nomencla ture of T H O M S O N & P F L U G ( 1 4 ) , w i th spores 

tha t of K R U T Z S C H ( 9 ) . 

Remains of fungi 24 
Leiotriletes adriennis (R. Р О Т . & G E L L . 1 9 3 3 ) K R U T Z S C H 1 9 5 9 subf sp . 
pseudomaximus ( Т Н . & P F . 1 9 5 3 ) K R U T Z S C H 1 9 5 9 2 
Leiotriletes reguláris ( P F . 1 9 5 3 ) K R U T Z S C H 1 9 5 9 1 

Leiotriletes fsp . indet . 1 
Inaperturopollenites dubius (R. РОТ. & VEN.) ТН. & PF. 9 
Inaperturopollenites magnus (R. Р о т . ) Т н . & PF. 1 
Monocolpopollenites tranquillus (R. Р о т . ) Т н . & PF. 18 
Monocolpopollenites zievelensis (PF.) TH. & PF. 1 

Discuss ion 

T h e demons t r a t ed spores and pollen a re u n d o u b t e d l y of a l l och tonous o r i -
gin, coming f r o m f r e shwa te r limestone. It is cer ta in t h a t the f o r m s t h a t h a v e 
fa l len in to the limestone at the time of its f o r m a t i o n show the or ig ina l con-
di t ions ; the possibility of secondary soiling can be exc luded . 

T o the remains of fungi s t ra i igraphic s ignif icance canno t be ascr ibed. O f 
the spores of Pteridophytes the fo l lowing : Leiotriletes adriennis (R . Р о т . & 
G E L L . 1 9 3 3 ) K R U T Z S C H 1 9 5 9 subfsp. pseudomaximus (Th. & P F . 1 9 5 3 ) 

K R U T Z S C H 1 9 5 9 , Leiotriletes reguláris ( P F . 1 9 5 3 ) K R U T Z S C H 1 9 5 9 occur also 
in the H u n g a r i a n Te r t i a ry , in the Miocene of S a l g ó t a r j á n , as the invest i -
ga t ions of S I M O N C S I C S ( 1 2 , 1 3 ) have shown; so these a re also, in these c i r c u m -
stances, not character is t ic fea tures for a n a r r o w per iod . Leiotriletes f sp . recor-
ded here, is an ex t r ao rd ina r i ly corroded specimen bu t p robab ly be longs t o the 
„adriennis" g roup . As this spore could no t be closely invest igated, it c a n n o t 
h a v e any s ignif icance ei ther. 

T h e re la t ively great number of Cupressaceae-Taxodiaceae pollen (Inaper-
turopollenites dubius (R. POT. & VEN.) TH. & PF.) indicates the presence of a 
wet (moist) wood in the su r round ing c o u n t r y . As it is well k n o w n , these pol len 
are to be found in large quant i t ies ra ther in the M i d d l e T e r t i a r y , when these 
trees were p lay ing an i m p o r t a n t role in the f o r m a t i o n of the b r o w n - c o a l depo-
sits. Inaperturopollenites magnus (R. Р о т . ) ТН. & PF. is represented by the 
greatest number of specimens, the q u a n t i t y of M. zievelensis (PF.) TH. & PF. 
is not s ignif icant , but it has to be ment ioned tha t in the op in ion of D U R A N D ( 4 ) 

this f o r m is character is t ic for the Lower T e r t i a r y deposi ts . 
Though M. tranquillus (R. Рот . ) ТН. & PF. may also a p p e a r in y o u n g 

T e r t i a r y layers, this pollen is k n o w n in H u n g a r y to be present in d e t e r m i n a t i v e 
quant i t i es on ly in the Lower Eocene s t ra ta of the coal-basin of D o r o g . As this 
pollen w a s represented by the greatest n u m b e r of specimens, it mus t h a v e 
u n d o u b t e d l y come f rom a nearby si tuated pa lm- t ree w o o d . T h e locat ion of 
the invest igated sample being a place re la t ive ly close to the coal-bas in of D o -
r o g , it is clear tha t the pollen of that p lan t s fell into the l imestone — the 
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place of their conservat ion — t h a t fo rmed the s t ra ta of the coal-f ield of the 
Lower Eocene of D o r o g . It is no t impossible, though I d o not th ink it p robable , 
t h a t the observed spores and pollen may h a v e come f r o m tha t p lants tha t con-
t r ibu ted to t h e fo rma t ion of the coa l -s t reaks of L á b a t l a n . But if later in-
vest igations should p r o v e this, the p lan t s of the Lower Eocene of L á b a t l a n 
mus t have been identical wi th o r at least similar to those of the Lower Eocene 
of D o r o g . F u r t h e r invest igat ions will h a v e to decide this question. It cer ta in ly 
is interest ing to observe tha t besides the m a j o r i t y of Pa lm pollen there is a lso 
a s ignif icant q u a n t i t y of Taxodiaceae-Cupressaceae pollen present . This sup-
por t s the po in t of view abou t the zona t ion of p lan t s I have indicated in a 
fo rmer p a p e r (5). 

If the quest ions ment ioned in the open ing lines have to be answered , we 
h a v e to t a k e in to considerat ion the fo l lowing points : 

1. T h e invest igated sample is u n c o m m o n l y def ic ien t in pol len; bu t we can 
imagine the f lo ra cont r ibu t ing to the L o w e r Eocene coal deposi t of D o r o g 
only as an exube ran t subtropical o r t ropica l vegeta t ion , and species occur ing in 
b ig quant i t ies p roduce an a b u n d a n c e of pol len, as in general all a n e m o p h y l o u s 
p lan t s do ; and the pollen are carr ied very f a r by the wind . ( T h e problem is 
going to be still more compl ica ted if f u r t h e r invest igat ions should p r o v e t h a t 
t h e observed specimens are pollen of the vegeta t ion tha t has con t r ibu ted to the 
coa l s t reaks of L á b a t l a n and had been similar to tha t of the Lower Eocene 
of D o r o g . ) 

2. T h e pollen f lo ra of the Lower Eocene of H a l i m b a and D u d a r is in 
every respect d i f f e r e n t f r o m the pollen f l o r a of D o r o g . 

3. T h e coal s t ra ta of D u d a r and the coal beds of D o r o g (distr ict N a g y -
s á p ) are, as the geologic results show, both Lower Eocene (Sparna t ) f o rma t ions . 

So, if the fo rma t ion of the above ment ioned coal-basins has really t aken 
p lace at the same time, we can state t h a t the aspect of the H u n g a r i a n f l o r a in 
the Lower T e r t i a r y was of cons iderably dissimilar charac te r . Based on o u r 
present knowledge I propose to d iv ide the H u n g a r i a n Lower Eocene f lo ras 
i n t o the fo l lowing dis tr ic ts : 

1. F lo ra dis tr ict of D o r o g ( N a g y s á p ) . 
N o t e . — I separa te this t y p e on the basis of m y invest igat ions m a d e in the 

dis tr ict of N a g y s á p in the coal region of D o r o g . A f t e r a deta i led p a l y n o -
logical s tudy of the basin the fo l lowing charac te r iza t ion will p resumably re-
q u i r e comple t ion . 

Charac ter i s t ic p lan t s are the Pa lms. Though m a n y fo rms could be success-
f u l l y separated inside this ca tegory, the d o m i n a n t tree is (based on the pol len) 
a un i fo rm, w i th M. tranquillus (R. Р о т . ) Т н . & P f . cor responding type . In the 
l i t toral region the f lo ra was zonal , d u e to the d i f f e r e n t ecologic condi t ions (5) : 
open s w a m p , Taxodiaceae-Cupressaceae s w a m p w o o d , Pa lm grove, Myricaceae 
copse, a Sequoia wood on a higher level m a y be supposed. 

2. F lora dis tr ict of H a 1 i m b a. 
Based on the results of H . D e á k ( 3 ) , on her verbal communica t ions , and 

on m y own observa t ions (7) the fo l lowing charac te r iza t ion can be g iven: 
D o m i n a n t f o r m s are the Cupuliferae pol len, pr inc ipa l ly the pollen grains 

of the C a s t a n e a genus, which indicate a vegeta t ion g rowing on a higher level. 
Besides this, on a lower level and under more muist condi t ions , a Myricaceae 
copse was s i tua ted . Signif icant is also the q u a n t i t y of Sapotaceae. This t e r r i t o ry 

5 A c t a ß i o l o g i c a 
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can be demarca t ed f r o m the f lo ra dis tr ict of D o r o g in the f i rs t p lace by the 
min imal quan t i t y of Palmae, respectively, by the heterogenous c h a r a c t e r of 
the f l o r a (7) caused by the var ious ecological condi t ions d u e to level d i f f e r ences . 

3. F lora district of D u d a r . 
T h e results of ou r invest igat ions a r e not yet suf f ic ien t to base on t h e m 

the descr ipt ion of the t e r r i to ry , respectively, the pa leobotan ica l c h a r a c t e r i z a t i o n 
of the fossil f l o ra . Never theless , we know enough to see t h a t it is imposs ib le t o 
b r ing this t e r r i to ry , bo tan ica l ly , in connect ion with the f l o r a d is t r ic t of D o r o g . 
But just because of the insuff ic iency of ou r knowledge we c a n n o t pe r f ec t ly 
m a k e clear its re lat ion t o the f lo ra dis tr ict of H a l i m b a , though a cer ta in re-
semblance between the t w o is obvious. I d o not th ink it impossible t h a t it wil l 
be prac t icable to uni te these t w o f lora dis t r ic ts a f t e r f u r t h e r inves t iga t ions u n d e r 
the name „Flora l dis tr ict of t h e B a k o n y " , and then dist inguish smal ler uni ts 
wi thin this range. This a t t i t u d e in the presen t s ta te of ou r k n o w l e d g e seems 
just if ied as the pa lynologica l condi t ions of the Lower Eocene s t r a t a of t h e 
B a k o n y are very complex . The re la t ionsh ip between the f lora l d i s t r ic t s is 
i l lustrated by this ske tch: 

Flora dis tr ict of D o r o g ( N a g y s a p ) 

F lora dis tr ict of H a l i m b a 

? F lo ra dis tr ict of the B a k o n y 
Flora district of D u d a r 

T h e geographical d i s t r ibu t ion is shown in out l ine in f igure 1. 

' LÓbollon . 
' uorog * 

N ogysóp / 

"Tatabánya 

» UolimSa > _ -

Fig. 1. 
D i s t r i b u t i o n ske tch o f t h e L o w e r E o c e n e f l o r a d i s t r i c t s d e t e r m i n a b l e u p to n o w in H u n g a r y 
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T h e t h o r o u g h , de ta i l ed inves t iga t ion of t he Eocene s t r a t a of the B a k o n y 
m o u n t a i n s , of t he p a l y n o l o g y of t he coa l basin of T a t a b á n y a , a n d of t he 
coal s t reaks of L á b a t l a n wil l be ve ry in te res t ing a n d i m p o r t a n t f o r t he re-
cons t ruc t ion of t he H u n g a r i a n L o w e r Eocene ( S p a r n a t ) f l o r a . 

T h e a b o v e m e n t i o n e d d i f f e r e n t f l o r a d i s t r i c t s c a m e i n t o existence in con-
sequence of d i f f e r e n t ecological cond i t ions . T h o u g h o u r d a t a are in this respect 
still i n suf f i c i en t , based on t he s t a t emen t s of A N D R E Á N S Z K Y ( 1 ) an a t t e m p t can 
be m a d e to es t imate t he f l o r a l assemblages d e t e r m i n e d b y pa lyno log ica l inves-
t iga t ions on sys t emat i c basis. T h e d o m i n a n t assemblages of t he f lo ra l d i s t r i c t 
of H a l i m b a as well as those of the f lora l d is t r ic t of D u d a r can be c o u n t e d 
to t he A e s t i s i l v a e , w h i l e t he Lower Eocene f l o r a of D o r o g belongs r a t h e r 
t o t he Durisilvae. T h e la t te r s t a t emen t is in ag reemen t w i th ANnREÁNSZKY's 
op in ion . I t is a lso w o r t h of a t t e n t i o n t h a t in t he op in ion of A N D R E Á N S Z K Y ( 1 ) 

Aestisilvae a r e t he m o r e anc ien t , Durisilvae t he y o u n g e r , a n d be tween the t w o 
the re exists a d i rec t genet ic connec t ion . I t c a n n o t be l e f t unsa id t h a t if w e t a k e 
the s t r a t i g r a p h i c t ab le of T H O M S O N & P F L U G ( 1 4 ) as basis, t he spores and pol len 
assemblage of H a l i m b a can rough ly be iden t i f i ed wi th the u p p e r depos i t of 
H e l m s t e d t , a n d t h a t of D o r o g wi th the pa lyno log ica l f ea tu res of B o r k e n . 
T h e r e f o r e , if la ter geological results should p r o v e t i m e d i f f e r e n c e s be tween the 
Eocene s t r a t a of t he discussed te r r i tor ies , a sho r t phase of t he evo lu t ion of t he 
assemblages of p l a n t s could be f o l l o w e d u p even on t he g r o u n d of the u p to 
now ach ieved pa lyno log ica l results. (Aes t i s i l vae of Halimba a re more anc ien t 
— T H O M S O N & P F L U G ( 1 4 ) , Durisilvae, p roved by t he inves t iga t ions in D o r o g , 
are de r ived of t hem — A N D R E Á N S Z K Y ( 1 ) ) . 

T o d a y m a n y a u t h o r s insist on it t h a t w o r k i n g on s t r a t i g r a p h i c pol len 
analys is o n e has to t a k e t he ecologic f a c t o r s i n t o cons ide ra t ion . So, e.g. t he 
s ta tements of V A K H R A M E E V & J A R O S H E N K O ( 1 7 ) a re ve ry va luab le . But t he 
results of K R A U S E L ( 8 ) in connec t ion wi th t he ecological s ign i f icance of t he 
T e r t i a r y local f l o ra s a r e also no t to be neglec ted . O n the basis of t he book of 
V A D Á S Z ( 1 6 ) it does no t seem imposs ib le t h a t t he H u n g a r i a n f lo ra s w e r e to a 
ce r t a in ex t en t of this t y p e in the Lower Eocene . Based on m y results, t he p l a n t s 
t h a t h a v e c o n t r i b u t e d to t h e L o w e r Eocene coal s t r a t a of D o r o g c e r t a i n l y i n -
d ica te a f l o r a of local cha rac t e r . V A D Á S Z ( 1 6 ) says in his a b o v e men t ioned b o o k , 
„ A s m o r e or less s epa ra t ed te r r i to r ies can be r e g a r d e d : t he S o u t h e r n B a k o n y 
( A j k a — U r k u t - H a l i m b a ) , the N o r t h e r n B a k o n y ( F e h é r v á r c s u r g ó -
C s e r n y e — Z i r c — B a k o n y b é l — M a g y a r p o l á n y — B a k o n y s z e n t i á s z ló) the 
no r th - ea s t e rn f o r e g r o u n d of t he V é r t e s M o u n t a i n s ( T a t a b á n y a - N a g y e g y -
h á z a ) , t he sou the rn bays of t he V é r t e s M o u n t a i n s ( C s á k b é r é n y — G á n t ) , 
t he n o r t h e r n side of t he G e r e n c s e Moun ta in s , t he t e r r i t o r y of E s z t e r g o m 
( D o r o g - T o k o d ) , t he B u d a e r M o u n t a i n s ( N a g y k o v á c s i — P i l i s v ö r ö s -
v á r — P i l i s s z e n t i v á n ) , t he N ó g r á d e r b l o c k - m o u n t a i n s ( K ó s d — N é z s a ) , 
t he Eocene of t he south p a r t of the M á t r a - M o u n t a i n s ( D e r e c s k e — R e c s k ) , 
and of t he B ü k k M o u n t a i n s . " T h i s e n u m e r a t i o n d e m o n s t r a t e s ve ry well t he 
i m p o r t a n t tasks the H u n g a r i a n Lower Eocene ( S p a r n a t ) p a l y n o l o g y has to 
p e r f o r m . 

So the H u n g a r i a n f lo ra l d is t r ic t s belong, based on the book of V A D Á S Z to 
t he f o l l o w i n g p a r t s : t he f lo ra l d is t r ic t of H a l i m b a to t he S o u t h e r n B a -
k o n y , the f l o r a l d i s t r i c t of D o r o g to t he basin of E s z t e r g o m , whi le t he 
f lo ra l d is t r ic t of D u d a r can be coun ted to t he basin of t he N o r t h e r n B a -
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k o n y . It seems logical to accept the names used in the special geologic l i te ra-
ture , bu t based on our present da t a we canno t yet bo tan ica l ly s e p a r a t e t h e 
above ment ioned p a r t s of the basin, or ra ther , in the decisive m a j o r i t y of t h e 
a b o v e ment ioned terr i tor ies we did not even succeed u p to n o w in d e t e r m i n i n g 
the ident i ty of the f l o r a inside one ind iv idua l p a r t of the bas in : so th i s is no t 
yet a p p r o p r i a t e . But it is sure t h a t the geologic separa t ion is the consequence of 

eographic and ecologic d i f fe rences , which ce r ta in ly could h a v e o r ig ina ted d i f -
erent f loras. T h e deta i led reconstruct ion of the f lo ras of the d i f f e r e n t 

terr i tor ies will be of grea t interest and m a y p e r h a p s furn ish ve ry v a l u -
able d a t a to the phy logeny of the H u n g a r i a n L o w e r Eocene p lant assemblages , 
establishing re la t ionships between them. 

Based on w h a t a l r eady k n o w , the H u n g a r i a n L o w e r Eocene f l o r a w a s cer-
ta in ly very d i f f e r e n t i a t e d and ecologically of dissimilar cha rac te r . 

H o w e v e r , identical o r s imilar f loras h a v e been or ig ina ted on v e r y d i s t a n t 
terr i tor ies in the same per iod by essentially similar ecological condi t ions . F o r 
example , the pollen f l o r a of D o r o g is re la ted to the Eocene f loras of N o r t h -
a m e r i c a (p r iva t e communica t ion by le t ter f r o m Pro f . D r . L. R . W I L S O N ) . 

T h e f lora l d is t r ic t of H a l i m b a shows some connect ion wi th the assemblage 
described by T R A V E R S E (15). 

Identical ecological condi t ions produce an identical or at least ve ry s imilar 
vegetat ion on qui te d i s tan t terri tories, and this can be closely fo l lowed u p by 
the results of pa lynolog ica l invest igat ions; on the o t h e r hand , a c h a n g e in t h e 
ecological condi t ions on a relat ively small t e r r i t o ry (so fo r ins tance in 
H u n g a r y ) b rough t for th a vegetation of ve ry d i f f e r e n t cha rac te r in the 
Lower Te r t i a ry . The re fo re , the question w h e t h e r the H u n g a r i a n L o w e r Eocene 
s t ra ta , the f o r m a t i o n of which has t aken p lace a t the same t ime , h a v e 
the same or at least in the essential feau t res iden t i f i ab le pollen spec t rum 
must be answered on the basis of our present k n o w l e d g e wi th a d e f i n i t e no. 
Th is fo l lows di rec t ly f r o m the above s ta tements . But it a lso agrees b o t h w i th 
the opinion of Z A K L I N S K A I A ( 1 8 ) and , essential ly, w i th the op in ion of K U Y L , 

M U L L E R & W A T E R B O L K ( 1 0 ) . As the results h a v e shown, the charac ter i s t ic po l -
len spect rum of D o r o g is restricted to a ve ry l imi ted t e r r i to ry . So the re is no 
o ther possibil i ty but to solve the s t ra t igraphic ques t ions by a synthe t ica l me-
thod . In the last instance the deciding f a c t o r in solving the s t r a t i g r aph ic p r o b -
lems has to be the reconst ruct ion of the fossil f loras and their ecological con-
d i t ions 

S u m m a r y 

1. T h e spores and pollen, found in the L o w e r Eocene (Spa rna t ) f r e s h w a t e r 
l imestone of L a b a t l a n can be ident if ied wi th the assemblage of t h e L o w e r 
Eocene coal s t ra ta of D o r o g . 

2. Based on the up to now achieved pa lynolog ica l inves t iga t ions of the 
Lower Eocene three H u n g a r i a n Lower Eocene (Spa rna t ) f lo ra l d i s t r ic t can be 
d is t inguished: 1. D o r o g , 2. H a l i m b a , 3. D u d a r . 

3. T h e d i f f e r e n t cha rac te r of Eocene f l o r a s of the same per iod , caused by 
d i f f e r e n t ecological condi t ions , suppor ts the op in ion tha t the pa lynolog ica l s t r a -
t i g r a p h y of the T e r t i a r y canno t be solved wi thou t t h e recons t ruc t ion of the 
fossil f lo ras and the i r ecological condit ions. 
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