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A b s t r a c t : In the f i r s t pa r t of t h e i r planned s e r i e s the authors descr ibe the f l o r a of 
the entrance of two, p r e h i s t o r i c a l l y we l l -known caves in the Bi ikk M t s . , Including the 
h e r b a r i u m and other data, the f lo ra of the cave Ló'k-völgyi-barlang consists of 11 
alga and 7 bryophyte taxa, that of cave Szele ta-bar lang consis ts of 38 alga, 12 moss , 
1 fern and 1 dicotyledonous species and inf raspee i f ic taxa . 

Plants l i v i n g i n the caves have at t racted the at tent ion of botanists fo r cen tu r i e s . The m u s h 
rooms were the f i r s t plants to be studied in th is specia l habi ta t . As e a r l y as i n 17fi0, the f i r s t 
study on the f l o r a (SCOPOL! 1760) conta in ing data on cave plants , i . e . two mushroom species f r o m 
the m e r c u r y mines near I d r i a i n C a r n i o l i a (nowadays I d r i j a , Yugoslavia) was publ ished. However 
MORTON & GAMS (1925) mentioned some e a r l i e r sporadic data as w e l l , f r o m the very beginning of 
the 18th cen tu ry , which we could not t r a c e . Later on, severa l publ ica t ions appeared on the subject 
c o v e r i n g not only the mushrooms , but other phyla of the p lan t s . Regard ing the h i s to ry of cave plant 
r e sea rch we r e f e r to MORTON & GAMS (1925) and D O B A T (1966) and t h e i r c i t a t i ons . A r ev i ew of 
the Hungar ian r e sea rch i s avai lable as w e l l (HAJDII 1977) . Many data on cave bryophytes were pub
l ished by BOROS and V A J D A , as w e l l as G Y O R F F Y . 

Regard ing the Hungarian cave algae main ly the mys t e r ious d a r k f l o r a (CLAUS 1955. P A L I K 
1964, SPBA 1957, e t c . ) and the f l o r a o f the l a m p - l i t areas i n i l l u m i n a t e d caves (HAJDÚ & ORBÁN 
1982, P . - K O M Á R O M Y & a l . 1985) were s tudied. The examinat ion of the cave pa r t r e a d i e s t i n plants 
i . e . the entrances, stayed behind t h e m . There are only two publ icat ions available (KOL 1964, P . -
KOMAROMY 1977) and our knowledge on the algal f l o r a o f cave entrances i s r a the r poor even on 
a w o r l d - w i d e sca le . 

In our new ser ies we intend to publ i sh the r e su l t s of our examinat ions i n the Hungar ian caves . 
We r e s t r i c t the t e r m " f l o r a " here to the green plants ( i n c l . b lue-green algae, but e x c l . fungi) . 

Desc r i p t i on of the caves . - Both caves are s i tuated i n the Bi ikk M t s , NE Hungary ( F i g . 1), 
on the t e r r i t o r y of the Biikk Nat ional P a r k . In the f i r s t ha l f of the 20th cen tury excavations were 
c a r r i e d out i n the caves . The cave Lők-völgyi-barlang opens to S i n the wes te rn slope of the 
va l ley Lok-völgy , N f r o m Felsőtárkány (elevation 445 m s . m . ) . The entrance is 2 .2 m high and 
3 .5 m wide , the cave i t s e l f i s 64 m long . D u r i n g the excavations so i l i n the v i c i n i t y o f the e n 
t r ance was deepened to the r o c k and a more then one m deep di tch was dug i n the cent re o f the 
passages (KADIC & M O T T L 1938), The cave is r a the r d r y , the eastern niche at the entrance i s 
b r igh t , the inner pa r t s are d i m ( F i g . 2 ) . Reg i s t r a t ion number i n the Hungar ian Cave Survey: 
5343/63. - The cave "Szele ta-bar lang" is situated i n the southern slope of the M t . Szeleta-tető 
at the e levat ion of 335 m s . m . I t was excavated to the r o c k , the ground was deepened m o r e then 
4 m at some p laces . The cave opens t o S. F o r m e r l y the entrance was shel tered by bushes and 



i t was so low that one had to bend to 
enter the cave (KADIC 1915) . Now i t i s 3 
m high and 4 m w i d e . Before the entrance 
there is a huge heap of rocks buil t d u r i n g 
the excavations ( F i g . 3 ) . Th i s wall t h r o w s 
a shadow on the ve ry beginning of the cave . 
The f i r s t ha l l of the cave i s ra ther b r i g h t , 
even d i r e c t sunshine can be seen round 
noon. Immedia te ly after the excavations 
KADIC (1915) repor ted that on the N w a l l of 
th i s ha l l one could see mosses and algae, 
being ve ry picturesque in green, l i l a c , y e l 
low and green c o l o u r s . The c l ima te of the 
cave i s ra ther even, the a i r humid i ty is 
high (LOKSA 1962). R e g i s t e r number i n the 
Hungar ian Cave Survey: 5 3 6 3 / 1 . 

METHODS 

We v i s i t ed the cave Lök-völgyi-barlang i n 25. A p r i l , 1985. and the cave Szele ta-bar lang 
i n 26. A p r i l , 1985. The algal coat were scraped off w i t h a knife s t e r i l i z ed by b u r r i n g before t ak ing 
each sample, and put in to p r e s t e r i l i z e d c o l l e c t i n g tubes f i l l ed w i t h inorganic f lu id Bold medium 
(STEIN 1973). W i t h i n 12 hours a l l the samples were d iv ided in to t w o . One pa r t o f each sample was 
fixed by formaldehyde solut ion (2-4%), the other pa r t was cu l t iva ted in the l abo ra to ry (room t e m p e r 
a ture , 12 hours l igh t - 12 hours darkness ) . Af ter 1, 9 and 15 months of c u l t i v a t i o n these samples 
were examined under m ic ro scope . This way we united the advantages of the " d i r e c t method" (cf. 
HAJDÚ & ORBÁN 1981) and of the c u l t i v a t i o n method used by us in our prev ious w o r k ( P . - K O M Á 
ROMY & a l . 1985). Thus we could get a bet ter knowledge on the frequency re la t ions of the o r i g i n a l 
f lo ra f rom the fixed sample and the cu l t iva ted samples helped in the iden t i f i ca t ion of the coccoid 
green algae ( reproduct ional stages) and i n finding those species which are too r a r e . The cu l t iva ted 
samples are essent ial when the o r ig ina l s c rap ing contained too much inorganic m a t t e r . On the f i r s t 

occasion P . - K O M Á R O M Y ident i f ied the 
a lgae. The iden t i f i ca t ion of the fixed m a 
t e r i a l and the 9 and 15 months old samples 
were c a r r i e d out by BI T C ZKÓ. Per manent 
d ia tom s l ides were made when requi red 
w i t h the hydrogen perox ide method of 
HORVÁTH (1975). 

Fou r samples were taken from L o k -
völgyi-barlang and 11 f r o m Szele ta-bar
lang (Table 1, F i g s . 2 - 3 ) . Mosses were 
co l lec ted f rom al l of the surfaces where 
they were observed. The presence of ferns 
and f e rn p ro tha l l i a were only noted i n the 
f i e ld -book . The f o r m e r unpublished b r y o -
phyte co l lec t ions were r ev i sed as w e l l (Ló'k-
völgyi-barlang: BOROS 2 2 . 0 5 . 1937; Sze
l e t a -ba r l ang : BOROS 2 9 . 0 5 . 1928; V A J D A 
2 1 . 1 0 . 1969). The nomencla ture of mosses 
fol lows D U E L L (1984, 1985). E i the r the 
bryophyte specimens or the alga samples 

i g . 2 . The map of the cave Lök-völgyi -ba r l ang are deposited in B P . 

( redrawn f rom KADIÓ & M O T T L 1931). 
1-4: a lgological sampl ing s i tes ; A - D : c o l 
lect ing s i tes for other plants (the l i ne 
wi th dots m a r k the ditches excavated) 



F i g . 3. The map of the cave Szeleta-bar lang 
( redrawn f r o m Kadic 1915). - 1-11: 
a lgological s a m p l i n g si tes; A - G : c o l 
lec t ing s i tes f o r other plants; H : heap 
of rocks p i l ed up d u r i n g the excavations 

Table 1 . Desc r ip t ion o f the sampl ing and co l l e c t i ng si tes 

I . Lők-völgyi-barlang ( F i g . 2) 

1 . B l u i s h - g r e e n coa t ing on the rock of the c e i l i n g , 2-3 m f rom the entrance 
2 . Glaucous coa t ing on thé wa l l of the excavation d i t ch , c c a . 5 m f rom the entrance 
3. B lack i sh coa t ing on the wa l l of the cave (dropping w a t e r ) , 2-3 m f rom the entrance 
4 . Grey i sh -g reen coat ing near 1 . 

A . Side wa l l s of the entrance (on rock) 
B . On the r o c k o f the c e i l i n g , near 1 . 
C . On the r o c k i n the eastern niche, near 3. 
D . On the w a l l of the excavation d i t ch , ground l eve l , near 2 . 

I I . Sze le ta-bar lang ( F i g . 3) 

1 . On the w a l l of the cave, 2-3 m f r o m the entrance 
2 . On the inner w a l l of the heap of rocks i n the entrance 
3. B lack i sh coa t ing near 2 . 
4 . B l u i s h coa t ing on the w a l l of the cave 
5. Epiphyt ic algae f r o m mosses near 6 . and 8. 
6. Ivy green coa t ing on the cave w a l l , ground level 



7. Steel blue coat ing on the cave w a l l 
8. D a r k green coat ing cca . h a l f m higher then 6. 
9 . Light g reen coat ing on the cave w a l l 

10. Ivy green coat ing on the w a l l 
1 1 . On dr ips tone i n the semi-darkness 

A . On the heap of rocks in the entrance 
B . - E . On the cave wa l l s 
F . On so i l 
G . On the cave w a l l 

RESULTS 

Lők-vötgyi-barlang 

A l g a e - One of the four samples was comple te ly s t e r i l e . The r e m a i n i n g three samples contained 
11 species . The only species o c c u r r i n g i n a l l of the th ree samples was Navicula contenta f . biceps 
(Table 2 ) . 
B r y o p h y t e s - We gathered 6 species f rom the c a v e . Rhynchostegiel la tenella, that was c o l l e c t 
ed by BOROS i n r e m a r k a b l e quant i t ies w i t h sporophytes, has vanished f r o m the cave, and T o r t u l a  
m u r a l i s co l lec ted also by BOROS i n the eastern niche (our C . si te) inc rus ted wi th calc was found 
only i n the entrance reg ion (Table 4 ) . No higher plants were found i n the cave . 

F i g . 4 . D i s t r i b u t i o n pa t t e rn of the alga species i n Szeleta-bar lang (inside the 
dotted l ine : Navicula contenta f . biceps; inside the broken l ine: M e l o s i -
r a roeseana, T r o c h i s c i a granulata and Gloeocapsa punctata) 



Szele ta-bar lang 

A l g a e - In course of the examinat ion 36 species and 2 f o r m s were ident i f ied (Table 3 ) . Apar t 
f rom Cymbe l l a aff inis , a l l species are typ ica l aerophytic o rgan i sms and/or are a l ready known f rom 
caves . Cymbe l l a affinis is a f reshwater epiphyte being quite c o m m o n i n Hungarian w a t e r s . The most 
frequent alga species i n the cave was Navicula contenta f. biceps (9 s a m p l e d . Gloeocapsa punctata  
(7 samples) , M e l o s i r a roeseana (6 samples) and T r o c h i s c i a granula ta (5 sa: j les) were frequent as 
w e l l . D i s t r i b u t i o n of these species may be l i m i t e d by the l igh t condit ions i ie cave ( F i g . 4 ) . Two 
species p roved to be sciophylous as they occured only i n the sample f rom semi -da rkness (Phor -
m i d i u m p r i s t l e y and Stichococcus m i n o r ) . The f i f th frequent species, Monodus subterranea (5 s a m 
ples) could be found i n the samples e i ther f r o m the v i c i n i t y of the entrance or f rom the s e m i -
darkness . In th is case l igh t l i m i t a t i o n i s out of ques t ion. The re were 18 species o c c u r r i n g i n 
only one sample . 
B r y o p h y t e s - We gathered 8 species and va r i e t i e s f rom the cave (Table 5) . There were 4 spe
cies once col lec ted here and not col lected aga in . Euc lad ium v e r t i c i l l a t u m , a r emarkab le plant of 
cave rn habitats was gathered by BOROS i n 1928. Nei ther V A J D A nor we have found th is spec ies . 
VAJDA gathered 3 species i n 1969 which were not found by us: Lep tob ryum p y r i f o r m e , P la tydic tya  
confe r tum and B r y u m l a e v i f i l u m (in the cushion of the prev ious species) . We detected only one 
species being new to the cave: Rhynchostegiel la t ene l l a . The r i c h e s t co l l ec t ing si te i n bryophyte 
taxa was the B . The specimen f rom site A . was unident i f iable because of the t h i c k coverage of 
blue-green algae and l ichens ( L e p r a r i a ) . 
H i g h e r p l a n t s - Asp len ium t r ichomanes L . was noted by BOROS i n his f ie ld book. We also 
found th is species i n c o l l e c t i n g si tes C . and D . Besides we noted f e rn p r o t h a l l i a (most probably 
of A . t r i chomanes) at s i tes C, D . and E . We found p r o t h a l l i a i n the bryophyte specimens of BOROS 
and V A J D A as w e l l . In BOROS's f ield book there i s a note of S t e l l a r i a media ( L . ) V i l l . Anyhow, we 
have found no f lower ing plant i n the cave. 

DISCUSSION 

A l g a e - The alga f lo ra o f the Szeleta-bar lang is very r i c h , the r iches among the examined 
caves i n Hungary . In the cave Szoplaki-ördöglyuk ( P . - K O M Á R O M Y 1977) 21 alga species, i n the 
s m a l l i ce -cave near Telkibánya (KOL 1964) 24 species were de tec table . The alga f lo ra of the Ló'k-
völgyi-barlang i s the poores t of a l l . The reason to r this con t ras t i s that the Lök-völgyi-barlang 
is ve ry d r y and s m a l l - i t s c l i m a t e is far f r o m being a rea l " c a v e - c l i m a t e " . On the c o n t r a r y , 

Szele ta-bar lang has a r a the r even, cave - l ike c l i m a t e . The a i r humid i ty is high, d ropping wa te r s 
are quite c o m m o n . The stands are d iverse as w e l l : l imestone r o c k , dr ips tone , ca l c - tu f f , c l ay and 
s o i l . 
B r y o p h y t e s - A r e m a r k a b l e phenomenon is the disappearance of c e r t a i n species f rom the caves . 
The excavat ion works i n Lők-völgyi-barlang f in ished i n 1933. BOROS col lec ted here four years 
l a t e r . Th i s must be the reason of vanishing of Rhynchostegiel la tene l la , a t yp ica l "cave-p lan t" f rom 
th i s cave . Most probably after the gather ing the species could not p r o l i f e r a t e again i n the more 
and m o r e d r y cave (as d u r i n g the excavations the entrance became b i g g e r ) . The f l o r a is now r i c h e r 
but th is i s cha rac t e r i s t i c of the entrance reg ion on ly . At present we can give no explanat ion of the 
disappearance of four species f r o m the Sze le ta -bar lang . The si te of Euc lad ium v e r t i c i l l a t u m 
migh t have been destroyed as the excavations las ted t i l l the f o r t i e s . 

M E T H O D O L O G I C A L REMARKS 

Examina t ion of the f ixed a lgological samples resul ted 18 t a x a . Af ter 1 month c u l t i v a t i o n 
fur ther 10 taxa, after 9 months fur ther 8 taxa and after 15 months fur ther 2 species was found 
(Table 3 ) . Though we have w o r k e d wi th the greatest ca re (we used p r e s t e r i l i z e d ins t rument s d u r i n g 
the examinat ion) one cannot exclude the p o s s i b i l i t y of con tamina t ion . Probably C h l o r h o r m i d i u m f l a c c i -



Table 2 . Occurrence of algal species i n the cave Lók-völgyi -ba r lang 

Species Sampling sites 

1 2 3 

abed abed abed 

CYANOPHYTA 

1 . C a l o t h r i x sp. - + - - 1 
2 . Chroococcus minutus ( K i i t z . ) Nag. -+++ 1 
3. Gloeocapsa punctata Nag. 4 + + + ++++ 2 
4 . Plectonema nostocorum B o r n . ++++ ++++ 2 

X A N T H O P H Y C E A E 

5. C h l o r i d e l l a neglecta (Pascher et Ge i t l e r ) Pascher - - + + 1 

B A C I L L A R I O P H Y C E A E 

6. M e l o s i r a roeseana Rabh. — + ++++ 2 
7. Navicula contenta f. biceps Arno t t ++++ —++ ++++ 3 

C H L O R O P H Y T A 

8. C h l o r e l l a zofingensis Dbnz —++ 1 
9. C h l o r e l l a sp. ++++ ++++ 2 

10. C h l o r h o r m i d i u m f laccidum ( K i i t z . ) Fot t —++ 1 
1 1 . Stichococcus sp . - 4 + - 1 

Species number 6 3 8 

Age of samples: a = 0 month , b = 1 month , c = 9 months, d = 15 months 

Table 4 . Bryophyte f lo ra of Lők-völgyi-barlang (B - ident i f ied by Boros) 

Species Boros Our c o l l e c t i n g sites 

(1937) A . B . C . D . 

1 . P o r e l l a p l a typhy l l a ( L . ) P fe i f f . + 
2 . Amblys teg ium serpens (Hedw.) B . , S . & G . v a r . serpens - + - - + 
3. Anomodon v i t icu losus (Hedw.) Hook. & T a y l . + 
4 . B r y u m l a e v i f i l u m Syed + 
5. F iss idens v i r i d u l u s (Sw.) (Wahlenb.) v a r . tenui fo l ius 

( B o u l . ) A . J . E . S m . +(B) + + 
fi. Rhynchostegie l la tenel la ( D i c k s . ) L i m p r . v a r . tenel la +(B) -
7. T o r t u l a m u r a l i s Hedw. + + 



Table 3 . Occur rence o f algal species i n the cave Szele ta-bar lang 

1 2 3 4 5 6 7 8 9 10 11 

abed abed abed abed abed abed abed abed abed abed abed 

C Y A N O P H Y T A 

1 . C a l o t h r i x sp. - + — 1 
2 . Chroococcus minutus ( K i i t z . ) Näg. - - + - 1 
3. Chroococcus tu rg idus ( K i i t z . ) Nag. 4 .444 . 1 
4 . C y l i n d r o s p e r m u m sp . - 4 — 1 
5. Gloeocapsa granosa ( B e r k . ) K i i t z . + 4 + 4 j 
6 . Gloeocapsa punctata Näg. 4 4 4 4 4 4 4 4 4 4 — 4 4 + 4 4 4 4 4 4 4 4 + 4 7 
7. Nostoc punc t i fo rme ( K i i t z . ) Ha r io t 4 4 4 4 — 4 4 2 
8. Nostoc sp . — 4 4 — 4 4 2 
9 . P h o r m i d i u m foveolarum G o m . — + - - - - 1 4 2 

10. P h o r m i d i u m p r i s t l e y i F . E . F r i t s c h - 4 - - 1 
1 1 . P h o r m i d i u m r e t z i i (Ag . ) G o m . - - - 1 4 1 
12. P h o r m i d i u m uncinatum ( A g . ) G o m . 444 .4 . 1 
13. Plectonema puteale ( K i r c h n . ) Hansg. 4 4 4 4 4 4 4 4 2 
14. Plectonema schmid le i L imanowska 4 + 4 4 4 4 4 4 4 4 4 4 3 

15. T o l y p o t h r i x d i s to r t a K i i t z . — 4 4 1 

X A N T H O P H Y C E A E 

16. E l l i p s o i d i o n p e r m i n i m u m Pascher 4 4 — _ j . — 2 
17 . Monodus subterranea Boye-Petersen 4 4 — - 4 — - 4 — _ 4 - _ _ _ J . - I . - I 5 

18. P l e u r o c h l o r i s anomala James 4 4 4 4 1 
19. V i s c h e r i a s te l la ta (Chodat) Pascher - - 4 4 1 

B A C I L L A R I O P H Y C E A E 

20 . C y m b e l l a aff inis K i i t z . 4 4 — 2 
2 1 . Gomphonema ol ivaceum (Lyngbye) K i i t z . 4 ] 
22 . Hantzschia amphioxys ( E h r . ) G r u n . - 4 4 4 - 4 4 4 2 
23 . M e l o s i r a roeseana Rabh. + — - 4 4 - + 4 4 4 4 4 4 4 + — 4 4 4 4 4 4 6 
24. Navicula contenta f . biceps A m o t t 4 4 4 4 - 4 + 4 4 4 + 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 - - 4 4 9 

25. Navicula contenta f. pa r a l l e l a Petersen 4 4 4 - 1 4 4 4 - 4 2 
_, 26 . Ni tzsch ia palea (Kütz.) W . Smi th + 4 . 4 4 4 2 



Species Sampling si tes 

1 2 3 4 5 6 7 8 9 10 11 

abed abed abed abed abed abed abed abed abed abed abed 

27 . P i n n u l a r i a borea l i s Ehrenberg ++++ ++++ 2 
28 . Synedra ulna (Nitzsch) E h r . + 1 

C H L O R O P H Y T A 

29. Chaetophora sp. - + — 1 
30. C h l o r e l l a homosphaera Skuja +++- +++- 4 - 4 . + + 3 
3 1 . C h l o r e l l a zofingensis Dönz - - + + 1 
32 . C h l o r h o r m i d i u m c renu la tum ( K i i t z . ) Komáromy -+++ 1 
33. C h l o r h o r m i d i u m f lacc idum ( K i i t z . ) Fot t - + - - + 2 
34. Gongros i ra sp . - + + - 1 
35. Oocyst is a s syme t r i ca W . et G, S. West -+++ - 4 - — 2 
36. Stichococcus b a c i l l a r i s Näg. - + — - + + + + + + + - + — 4 
37. Stichococcus m i n o r Näg. —++ 1 
38. T r o c h i s c h i a granulata (Rheinsch.) Hansg . ++-*-+ ++++ ++++ ++++ +4-4-4- 5 

Species number 17 14 7 7 10 9 7 5 3 3 3 

See Table 2 . 



Table 5. Bryophyte flora of Szel e ta -bar lang (B - ident i f ied by Boros , V - by Vajda, Bg - by Baumgar tne r , G - by Galambos! 

Boros Vajda 

(1928) (1969) A . B . C . D . E . F . G . 

1 . B rachy thec ium ve lu t inum (Hedw.) B . , S . & G. v a r . ve lu t inum 4 ( B g ) + (V) + - - + 
2 . B r y u m l a e v i f i l u m Syed - + _ _ _ _ _ _ 
3. Didymodon r i g i d u l u s Hedw. v a r . glaucus (Ryan) W i j k & M a r g . - +(G) -f + + 
4 . Euc lad ium v e r t i c i l l a t u m ( B r i d . ) B . , S . & G . +(B) _ _ _ _ _ _ _ 
5. F iss idens v i r i d u l u s (Sw.) (Wahlenb.) v a r . v i r i d u l u s - -+(V) + •» - - + 
6 . v a r . tenui fo l ius ( B o u l . ) A . J . E . S m . + +(V) _ + J + + _ 
7. Lep tobryum p y r i f o r m e (Hedw.) W i l s . - +(V) _ _ _ _ _ _ 
8 . P lag io thec ium nemora le ( M i t t . ) Jaeg. - +(V) _ _ _ + _ _ 
9. P l a t y d i c t y a confervoides ( B r i d . ) C r u m - +(V) _ _ _ _ _ _ 

10. Rhynchostegie l la tenel la ( D i c k s . ) L i m p r . v a r . t ene l la - - _ _ _ _ _ _ + 
1 1 . Rhynchostegium mura l e (Hedw.) B . , S . & G . - + _ + + _ _ _ _ 
12. T a x i p h y l l u m w i s s g r i l l i i (Garov . ) W i j k . & M a r g . - +(V) - - + 



dum i n sample 6 is the resu l t of such a c o n t a m i n a t i o n . Anyway, appearance of such number of spe
cies proves that this phenomenon must be r a r e (contaminat ion wi th 8 new species i n one occasion 
is ve ry u n l i k e l y ) . As we can see in Table 3 disappearance of species is not r a r e at a l l ( e . g . Ch lo 
r e l l a homosphaera f rom samples 6 and 8 ) . Though we have only few data on the p r o b l e m , i t i s 
c lear that the repeated examinat ion of the c u l t i v a t i o n tubes is e s sen t i a l . 

A c k n o w l e d g e m e n t s . - The authors are g r e a t l y indebted to L . V A J D A and I . G A L A M B O S who 
gave the p e r m i s s i o n to publ ish the i r data and t o K . SZÉK.ELY, c u r a t o r of the Hungar ian Cave 
Survey of the Speleological Ins t i tu te of the Nat ional A u t h o r i t y for Envi ronment P ro t ec t i on and Nature 
Conservat ion, whose help was invaluable in ge t t ing both the geographical and the l i t e r a t u r e data of 
the caves . 

R E F E R E N C E S 

CLAUS, Gy. (1955): Algae and the i r Mode of L i f e i n the Barad la Cave at Aggtelek. - Ac ta bot . 
hung . , _2: 1-27. 

DOBAT, K . (1966): Die Kryptogamenvegetat ion de r Höhlen und Halbhöhlen i m Bere ich der 
Schwabischen A l b . - A b h . K a r s t . Höhlenkunde, Reihe E (Botanik) , 3. pp . 63 . 

D U E L L , R . (1984-85): D i s t r i b u t i o n of the European and Macaronesian mosses ( B r y o p h y t i n a l . P a r t I . 
- I I . - Bryologische Bei t raege , 4: 1-113. , _5j 110-232. 

HAJDÚ, L . (1977): The f lora of Hungarian caves . - Ka r sz t és Bar lang (Budapest), Special Issue, 
1977: 39-42 . 

HAJDÚ, L . & ORBÁN, S. (1982): Über die grüne Pf lanzenwel t de r Baradla-Höhle bei Aggtelek 
(Ungarn) . - Studia bot . hung . , 1_5: 5-17. 

HORVÁTH, K . (1975): A novel rapid method for p r e p a r a t i o n of d i a toms . - Acta b i o l . debrec ina , 
12: 117-118. 

KADIC, O. (1915): A Szeleta-bar lang kutatásának eredményei. (Ergebnisse der E r fo r schung der 
Szeleta-Höhle.) - Magy. Állami Földt. Intéz. Évk. , 23_: 147-278 (157-302). 

KADIC, O. & M O T T L , M . (1938): Felsó'tárkány vidékének ba r l ang j a i . (Die Höhlen der Umgebung 
von Felsó'tárkány.) - Barlangkutatás (Budapest) , 16_: 8-89. 

KOL, E . (1964): The Microvege ta t ion of a s m a l l Ice-Cave i n Hungary . - I n t . J . Spe leo l . , 1: 19-24. 
LOKSA, I . (1962): Über die Landarthropoden der István-, For rás - und Szeleta-Höhlen bei Lillafü

r e d . - K a r s z t - és Barlangkutatás (Budapest), 3_: 5 9 - 8 1 . 

MORTON, F . fe GAMS, H . (1925): Höhlenpflanzen. - Speläologische Monographien V . , E . H o l z e l , 
Wien , p p . 227. 

P . -KOMÁROMY, Z s . (1977): The algal flora of the Ördöglyuk cave at Szoplak (Hungary) . - Annls 

h i s t . - n a t . M u s . natn. hung . , £9j 29-35. 
P . - K O M Á R O M Y , Z s . , PADISÁK, J . & R A J C Z Y , M . (1985): F l o r a i n the l a m p - l i t areas o f the 

cave "Anna-ba r l ang" near Lillafüred (Hungary ) . - Annls h i s t . - nat . M u s . n a t n . h u n g . , 77: 103-112. 
P A L I K , P . (1964): Über die Algenwelt der Höhlen i n U n g a r n . - I n t . J . Speleol . , 1: 35-44 . 
SCOPOLI, J . A . (1760): F l o r a c a r n i o l i c a . - J . T . T r a t t n e r , Viennae, pp . 607. 

STEIN, J . R . (1973): Handbook of phycological methods , cu l tu re methods and growth measuremen t s . 
- Cambr idge U n i v . P ress , pp . 448. 

SUBA, É. (1957): Die Algen de r Pálvölgyer Höhle i n U n g a r n . - V e r h . z o o l . - b o t . Ges. W i e n . , 
97: 97-110. 

Authors ' address: D r . M . R A J C Z Y 
K . B U C Z K O 

D r . Z s . P . - K O M Á R O M Y 
Botanical Department of the 
Hungarian Natura l H i s t o r y Museum 
Budapest, Pf: 222. 
H-1476 
HUNGARY 


