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Introduct ion 

C h i e f g e o l o g i s t , LÁSZLÓ VÖLGYI, h a s sent t o o u r I n s t i t u t e s o m e c o a l s a m p l e s f r o m 
b o r i n g s o n d i f f e r e n t t e r r i t o r i e s a n d l eve l s f o r p a l e o b o t a n i c a l i n v e s t i g a t i o n . O n e of t h e s a m p l e s 
c o n t a i n e d a l s o f u s i t , s u i t a b l e f o r a n a t o m i c i n v e s t i g a t i o n . P r o f . D r . P . GREGUSS d e t e r m i n e d 
i t a s t o b e l o n g t o Alnoxylon ( o r a l c o m m u n i c a t i o n ) . H e g a v e m e s o m e of t h e a m o r p h o u s 
c o a l s a m p l e s f o r p a l y n o l o g i c a l i n v e s t i g a t i o n . I w o u l d e s p e c i a l l y l i ke t o e x p r e s s m y t h a n k s 
t o h i m f o r s u p p l y i n g m e w i t h t h i s m a t e r i a l . 

Materia l and M e t h o d 

T h e fo l lowing coal samples proved to be suitable fo r pollen ana ly t ica l 
inves t iga t ion: 

1. T ú r k e v e 2'"1 bor ing , 1 3 0 9 - 1 3 1 4 m 
2. E r n ő d I s ' boring, 4 2 0 - 425 m 
3. S z e r e p i f l bor ing , 1010—1015 m 

P repa ra t i ons were m a d e of 1 g of mater ia l . T h e method used was tha t of 
D E L C O U R T , M U L L E N D F . R S & P I E R A T (2) k n o w n as „ a t t a q u e á l 'acide n i t r ique" , 
fo l lowed by an a f t e r t r e a t m e n t w i th H F . 

Because of the l imited space of the per iodical I vill publish the qua l i t a t i ve 
results later on; now I shall discuss only the q u a n t i t a t i v e results. 

R e s u l t s 

T h e results of the q u a n t i t a t i v e invest igat ion are summed u p in f igure 1. 
The sample f r o m T ú r k e v e indicates a p l an t assemblage p re fe r r ing we t 

ecology. Th is is c o n f i r m e d by the presence of cl. Nympbaeaceae, by the very 
considerable q u a n t i t y of Taxodiaceae-Cupressaceae pollen grains, to a cer ta in 
ex ten t by the high percen tage of Gramineae, and the also no tab le q u a n t i t y of 
Salix pol len. T h e p r o x i m i t y of an open wa te r sur face is also suppor ted by the 
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F i g u r e I . P o l l e n s p e c c r a of t h e i n v e s t i g a t e d s a m p l e s . 
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relat ively big q u a n t i t y of a l loch tonous pol len grains, the quant i t ies of Pinus,. 
Cupuliferae (Castanea), which a re also not to be neglected. 

T h e pollen spectra of the samples f r o m E m o d and S z e r e p are ident ical , 
so t hey can be discussed together . These samples a re devoid of cf. Nymphae-
aceae and Gramineae, Taxodiaceae-Cupressaceae a re represented by a very 
mode ra t e q u a n t i t y , the a m o u n t of a l lochtonous pollen gra ins is also qu i te 
min imal . T h e Almts genus is represented by a d o m i n a t i n g quan t i t y , wh ich 
denotes a wood p re fe r r ing still d a m p but less wet ecological condi t ions t han the 
fo rmer . T h e q u a n t i t y of Alnus pollen suppor t s the xy lo tomic results of 
G R E G U S S . 

D i s c u s s i o n 

From a pa leobotanica l poin t of view the results of the pollen inves t iga t ions 
on all the samples poin t to a d i f f e r e n t facies of an identical p l an t assemblage. 
T h e a l t e rna t ions in the f lo ra , caused by chang ing ecclogic factors , can be 
reconstructed as fo l lows: 

1. Deep s w a m p . It has to be supposed because m a n y m o m e n t s s u p p o r t 
the p r o x i m i t y of an open water surface, though mic rop lanc ton organisms could 
not be observed. 

2. Sha l low swamp. O n e cons t i tuent of it is cf. Nymphaeaceae; but it is 
not impossible t h a t also Gramineae has fo rmed a p a r t of the vegeta t ion to a 
certain extent , especially near the shore. 

3. Taxodiaceae-Cupressaceae s w a m p wood . Based on the invest igat ions of 
E . N A G Y (8) we can possibly speak of a Taxodium wood in the U p p e r P a n -
nonian . 

4. Trans i t ion zone. A f t e r the Taxodium wood a Salix wood appear s bu t 
not in d o m i n a t i n g q u a n t i t y . 

5. Alnus, p robab ly grove . 
T h e above discussed zona t ion is shown in out l ine in f igu re 2. All these 

s ta tements agree wi th the results of E . N A G Y (8) achieved th rough the m o n o -
graph ic w o r k on the U p p e r P a n n o n i a n b r o w n coals of Matraalja, located in the 
so-called f la t land par t , which E. N A G Y (8) dev ided into moor or s w a m p wood 
and moist wood on the shore. 

T h e p lant assemblages con t r ibu t ing to the coals of the U p p e r P a n n o n i a n 
give, compared wi th the vegeta t ion of the o the r H u n g a r i a n coal s t ra ta , the 
fo l lowing results: 

I h a v e t rea ted the p rob lem of the Lower Eocene f lo ras in deta i l in an 
o the r paper , so here I w a n t on ly to s ta te tha t trees of a t ropica l or subt ropica l 
f lora con t r ibu ted to these coal s t ra ta . But the s ignif icance of Taxodiaceae-Cu-
pressaceae as coopera t ive f ac to r s can also no t be neglected. 

Based on the s ta tements of E . K R I V A N - H U T T E R (6) the f lo ra of the Midd le 
Eocene points to more t empera t e c l imat ic condi t ions than those of the L o w e r 
Eocene, and the vegeta t ion quan t i t a t i ve ly d i f f e r s f r o m the Lower Eocene f lo ra , 
v iz . the quan t i ty of Palmae decreases. T h e f lo ras of the U p p e r Oligocene (5) are 
accord ing to our present knowledge s imilar to the vegeta t ion of which the 
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Miocene coal s t ra ta have been f o r m e d , there is a s t rong increase in the q u a n t i t y 
cf Taxodiaceae-Cupressaceae. Conce rn ing the Miocene s w a m p t y p e s (3, 4 , 

10) the Myricaceae zone which fo l lows a f t e r the Taxodiaceae-Cupressaceae 
zone may be accompanied by a more s ignif icant q u a n t i t y of Cyrillaceae-
Cletbraceae, sometimes the la t te r can possibly a p p e a r as an independen t zone , 
resp. Bctulaceae (cf . Betula) may p lay a similar role. T h e appea rence of the 
Alnus s w a m p wood has been proved by MAÁCZ & SIMONCSICS (7) in t h e H e l -
vetian of B o r s o d - P e r e c e s , too, so the Alnus wood m a y a p p e a r a lso in the 
Miocene in such quant i t ies as to build up coal s t ra ta . 

[ M O D 
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F i g u r e 2 R e c o n s t r u c t i o n o u t l i n e o f t h e p l a n t s t h a t c o n t r i b u t e d t o t h e coa l s t r a t a o f t h e 
U p p e r P a n n o n i a n . 1. D e e p s w a m p , 2. S h a l l o w s w a m p , 3. Taxodiaceae-Cuprcssaccac 
s w a m p w o o d , 4. Taxodiaceae-Cupressaceae, Salix, Alnus t r a n s i t i o n z o n e , 5. Alnus 
s w a m p w o o d . 

In our present knowledge the f loras of the T e r t i a r y coal s t r a t a a re all 
ana logous in tha t respect tha t all of them begin wi th a Taxodiaceae-Cupres-
saceae s w a m p wood . Di f fe rences a re to be observed on ly in the fo l lowing zones : 
the t ropica l and subtropical elements a re decreasing, the quant i t i es of pol len 
of p lants , ind ica t ing a more t empera te cl imate, a re increasing. We must re fer 
here to A N D R E A N S Z K Y ' S ( 1 ) s ta tement , t ha t wa te r p lan t s a n d in some degree m o o r 
o r s w a m p p lan t s are not as good c l imate- indica tors as l and p lan t s are, a n d tha t 
the values of t e m p e r a t u r e and also the var ia t ions of t empera tu re h a v e much less 
in f luence on the vegetat ion, and this in f luence is fel t by the p l a n t s m o r e 
indis t inc t ly and bela ted. T h u s the results of the pa lynologica l inves t iga t ions on 
au toch tonous p lants which f o r m these coal deposi t s t ra tas will need a ce r ta in 
correct ion f r o m paleocl imatological as well as f rom the s t ra t ig raph ica l po in t of 
v iew. 
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S u m m a r y 

T h e inves t igated b rown coals poin t to a f l o r a of a mode ra t e bu t wa rm 
cl imate . T h e s w a m p on which the coal s t ra ta h a v e been fo rmed can be dev ided 
into: deep s w a m p , shal low swamp, Taxodiaceae-Cupressaceae s w a m p wood , 
Taxodiaceae- Cupressaceae, Salix, Alnus t rans i t ion zone, Alnus s w a m p , p ro -
bab ly grove . 

T h e s ta ted results agree in the essantials wi th those of E. N A G Y (8), de-
mons t ra ted on the U p p e r P a n n o n i a n of M a t r a a l j a . 
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