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B. Z ó l y o m i  called attention on the frequent occurrence of both Pedi- 
astrum and diatom remains in the sediments of Lake Balaton (Z ó l y o m i  1952, 
527, 1953, 405). In the course of initial studies on cladoceran remains in the  
Balaton sediments it  became evident, th a t with some additional effort both 
Pediastrum and Cladocera remains could be counted on the same quantitative 
slides and the data  might be used as a basis for paleolimnological interpretation.

Preliminary investigations were made on cores I I I  (Szigliget—Balaton- 
fenyves) and, on A I (off Akaii [ S e b e s t y é n  1965]). Later on a representative 
core, В 28 (Boglár—Révfülöp in the middle of the profile, 1964) was recom­
mended by Prof. Z ó l y o m i  because no trace of transgression could be establish­
ed in the course of his palynological studies when comparing the pollenspectra 
of a series of cores. ( Fig. 1)

The organic m atter of the samples was recovered by the following 
methods: Z ó l y o m i  1952, 493 494, 1953, 370 371 (samples 1 —11, 25, 36 of
core III), P r e y  1951, 1955 (one sample of core I  A), P r e y  1961 and personal 
communication (3—4 samples, of core I  A, 9 samples of core В 28, and one 
sample, of core В 24). To eliminate minute particles the sediment was rinsed 
through a stainless steel screen of a 400 mesh (37 p/mesh) fitted  in a Clarke — 
Bumpus Bucket ( F r e y  1961 and personal communication, G o i j l d e n , personal 
communication). Because the sample No 140, В 28 included quite an amount 
of coarse p lant debris, a sieve of coarser mesh was also applied.

For the mounting of the slides poly vinil lactophenol lignin pink, chlora- 
zole, and glycerinegelatine-gentiana violet was used with good success. 
Glycerine-picric acid (v a n  D o u w e  1925) proved convenient also, being, how­
ever, less satisfactory for permanent slides. Material of both plant and animal 
origin stained well with lignin pink. Chlorazole makes also fine preparates. 
Gentiana violet* stains plant fragments, in general, distinctly. However, all 
these methods proved to be convenient for quantitative investigation.

* Most o f the  rem ains of the P. species found in the samples of core В 28 assum ed a 
b righ t blue color with gentiana-violet, w ith th e  exception of P. duplex. Rem ains of this 
species assumed a  faded blue shade sometim es w ith a  pale brownish tin t. There were 
specimens the presence of which could only be established by  the d istinct refraction a t 
the  contact of th e  inner cells and a t  the tip s o f the processes of the m arginal cells. In 'th e  
m aterial recovered by Z ó l y o m i’s ZnCl2 m ethod (core I I I )  P. duplex also assumed an 
intensive blue shade.
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70 years ago from Lake Balaton proper the following Pediastrum  species 
were mentioned: P. simplex (M e y e n ) L e m m e r m a n n  and few varieties of P. 
duplex M e y e n  ( I s t v á n f f i  1897, 1898). The same author noted P. boryanum 
( T u r p i n ) M e n e g h i n i , P. angulosum ( E h r e n b e r g ) M e n e g h i n i  and P. tetras 
( E h r e n b e r g ) R a l f s  in ancient bays of Lake Balaton (berek, pl. berkek)  and 
from Kis-Balaton, formerly a part of the lake. Three decades later P. clathra-

Figure 1. Sketch of Lake B alaton showing the sites of the borings m entioned in  the  te x t

1. ábra. A B alaton vízrajzának vázlata, a  szövegben em líte tt furatok helyének
meg j elölésé vei

tűm  (S c h r o e t e r ), P. boryanum L e m m e r m a n n  and some of its varieties were 
noted (S c h e r f f e l  1930). Both P. biradiatum M e y e n  and P. tetras were found 
in the lake off Boglár respectively off Fonyód ( H o r t o b á g y i  1952, 1953), 
P. tetras was found recently also in the Keszthelyi-öböl a t the SW corner of 
the lake in the neighborhood of the inflow of the river Zala ( T a m á s , personal 
communication). In the meantime other varieties of the species mentioned 
were noted ( K o l  1938, T a m á s  1959).

From B ig ea rd ’s 8 Pediastrum  species-groups enum erated from Europe 
(Bigeard  1933) 5 occur in Lake Balaton: Pediastrum simplex Me y e n , Pedi­
astrum duplex Me y e n , P. boryanum (Tu r pin ) Me n e g h in i, P. biradiatum Mey en  
and P. tetras (Eh ren berg ) R a lfs . In  the subfossil material with the exception 
of P. biradiatum and P. tetras the other three species-groups were recovered 
(see p. 207). {M. ph. 8— 13.)
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In  addition remains of P. kawraiskyi Schmidle were also found (identi­
fied by G. U herkovich) (M .ph. 1—7.) This species is noted from Hungary rather 
recently in the upper reaches of the river Tisza, and in the Keleti-Főcsatorna 
(Eastern-Main-canal) connecting the rivers Tisza and B erettyó (Uherkovich  
1966, 1966a). I t  is considered in these habitats as a cenoxene element of the 
plankton. The biota of both these waters are enriched by specimens of species 
from northern habitats (Uherk o vich , personal communication).

*

Figure 2. Sketches of Pediastrum kawraiskyi remains 
a —b =  m arginal cells of cenobium No. 752. (See m icrophoto No. 1.); c =  Cenobium No. 
823, sample В 28, 100. Cell wall granulated . D iam eter of the cenobium (---) 102 it. — 

Picric acid — glycerine; d — Detail of the cenobium 407b (see microphoto No. 2.)

2. ábra. Vázlatok a  Pediastrum kawraiskyiról 
a —b =  a  752. sz. példány perem sejtjei (vő. 1. sz. m ikrofelvétellel); с =  823. sz. példány 
а В 28, 100. sz. m intából. G ranulált sejtfal. A cenobium átm érője (--) 102 y. — P ikrinsav — 

glicerin, d =  467b sz. példány részlete (vö. 2. sz. mikrofelvétellel)
Camera lucida sketches (comp. ос. 6, obj. 7a) with the exception of Fig. 2b, which is 

drawn by free hand. For fu rthe r details see explanation of the m icrophotos 
Rajzolókészülék-vázlatok (comp. ос. 6, obj. 7a) a 2b sz. áb ra kivételével, mely szabadkézi 

vázla t. További adatok  a megfelelő mikrofelvételek m agyarázatában



Figure 3. В 28. Pollenspectrum . A P  (%), N A P  (in % of AP. F rom  Zólyomi’s data, 1964, 1965, 2 — 3 item s being u n ite d . C /P  =  
Percentage d istribu tion  o f Cladocera (cross-hatched) and Pediastrum  (solid white) rem ains. 1, 20, 40 . . . 160. =  No. o f  sample; 

ATFU =  Acer, Tilia, F raxinus, Ulmus; G =  gram inea, Gc =  gram inea cult., J  =  Juglans

3. ábra. В 28. fu ra t pollenspektrum a. AP =  fapollen, %; NAP =  nem fapollen, a fapollen % -ában. Zólyom i 1964, 1965 adata ibó l 
3, néhány esetben 2 ad a t összevonásával. C /P  =  Cladocera (vonalkázott) és Pediastrum  (üres) m aradványok aránya, % ; 1, 20,

40 . . .  160 =  m in ta  száma
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The rate of sedimentation in Lake Balaton amounts to 0.4 mm/year 
(Z ó l y o m i , p. c.) and not to more than  0.5 —1.0 mm/year (S z e s z t a y  1965). 
A t the location of core В 28 the thickness of the lacustrine sediments amounts 
to  410 cm: 300 cm silt +  90 cm sand -f 20 cm peat (Zó l y o m i 1965).

In  Fig. 4 5 data  of the percentage distribution of remains of Pediastrum 
species found in nine samples of core В 28 are given. P. kawraiskyi remains 
were found in five samples in a section of 290—123 cm depth. (±8000 — 
±  1000  year b . p., Z ó l y o m i .) D ata of both earlier and later samples are negative 
(see p. 207). Fig. 4 and Table 1 show further th a t P. kawraiskyi is associated 
with P. simplex, duplex and boryanum in the Balaton sediments.

The occurrence of the remains of P. kawraiskyi only in one section of the 
core investigated as well as the fact th a t a t present it does not belong to  the 
b io ta  of our lake, call our attention toward this species.

P ed ia stru m  k a w r a isk y i S ch m id le  18 9 7

(Fig. 2a d, microphotos (M . ph .) 1 — 7)

The species was found first by W. S c h m id l e  (1897) in material from 
a Caucasian lake a t high altitude. In  the system he placed it between P. sim ­
plex and P. braunii (W a r t m a n n ) . B ig e a r d  in his thorough study on the P. 
species in Europe (1933) enlisted it between P. simplex and P. boryanum 
(p. 102.). This species resembles somewhat P. boryanum by having solid (not 
clathrate) colonies. The inner cells are 5 — 6 sided. Granules in the cell wall are 
either present or absent, depending on the age of the cenobium (B ig e a r d , 171.). 
Its  most significant characteristic is th a t the processes of the marginal cells 
are not situated in the same level (Fig. 2a — b). Neither the compactness of 
the inner cells and the irregular margin nor the uneven surface of the cenobia 
suggest adaptation to the pelagic mode of life (B ig e a r d  1933, 155) (M. ph. 2.). 
P r e s c o t t ’s note th a t this species is eu- and tychoplanktonic supports this idea 
(P r e s c o t t  1962, 225). In  B ig e a r d ’s m aterial most of the cenobia consist 
of 16 cells, those having 8 or 32 cells are rather infrequent. In  the subfossil 
Balaton m aterial the marginal cells in most of the specimens resembles to 
Eig. 30 in B ig e a r d ’s work (p. 10), and have 16 or 32 cells. There occur how­
ever few specimens resembling P .  kawraiskyi v .  brevicorne L e m m e r m a n n , 
which, in B i g e a r d ’s opinion, are benthic or aged specimens (1933, 103).

The distribution of this species is limited like th a t of both P. angolusom 
and P. braunii (B ig e a r d  p. 153). Main centers of its distribution in Eurasia 
are the Baltic region and Middle-Asia. B ig e a r d  gives a detailed list of its 
occurrence (p. 150—151). Three lakes are mentioned in Sweden by S k u j a  
(1948, 129 and 1956, 167) and another one by F l o r in  (1957). (Table 2 j j l t  is 
common in lakes of both Michigan and Wisconsin, USA (P r e s c o t t  1962, 225). 
I t  inhabits two lakes in the Baikal region: Lake Kotokéi and Sor Possolsky 
(K o r d e  1966, 24 -31). (Table 2) I t  seems th a t with the exception of thie 
habitats in N orth America, most of the sites mentioned from Eurasia are 
situated north from the Lake Balaton.* In  Prof. B. F o t t ’s (p. c.) consideration

* In  th is  paper d a ta  in  the list o f the Polish PA N  Biological algotheca have no t 
been taken  into consideration.

14 T ihany i É v k ö n y v
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Rem ains of Pediastrum kawraiskyi S c h m id l e  from  the  sedim ents o f Lake B alaton 

Pediastrum kawraiskyi m aradványok balatoni üledékekből

M . ph. 1. — Specimen'752. from sam ple В 28, 120. Cell wall w ith granules. Some cells w ith 
py rite  (?) crystalls. Size, inner cells 11 — 13 p, m arginal cells ±  16 +  5.5 p. The specimen 
is flattened  under the cover slip. Polyvinil lactophenol-lignin pink. (See F ig. 2 .a—b.)

1. В 28, 120. m inta, 752. sz. példány. G ranulált sejtfal, egyes sejtekben p ir ít (?) k ris tá ­
lyok. Belső sejtek m érete =  11 —13 p, perem sejtek ±  16 +  5.5 p. A példány t a fedőlemez

ellap íto tta . Vö. 2a, b ábrával

M .p h 2 .  — Specimen 467b from sample, В 28, 80. Cell wall no t g ranulated . Size, inner cells 
±  16.2 p, m arginal cells w ith processes i> 21.6 p. The specimen is no t flattened  under 

the  cover slip. Glycerine gelatine-gentiana violet. (See Fig. Id.)

2. В 28, 80. sz. m in ta  467b példányszám . Sejtfal nem  granulált. Belső sejtek =  ±  16.2 
p, perem sejtek, nyúlvánnyal >  21.6 fi. A cenobium nincs ellapítva. Vö. ld  ábrával



211

M . ph. 3. — Specimen from  sample В 28,120. 
D iam eter 124 p. Some cells w ith pyrite  (?) 
crystals and granules. G ranulated cell wall. 

Polyvinil lactophenol-lignin pink

3. В 28, 120. m inta. Á tm érő 124 fi. Egyes 
sejtekben p irít (?). G ranulált sejtfal

M . ph. 5. — Specimen from  sample 
I I I ,  25. D iam eter 140 fi. Glycerine

5. I l l ,  25. m in ta. Á tm érő 140 ,1t

M .p h . 7. — Specimen 1249., sam ple 
I I I ,  36. D iam eter 64.8 p. Glycerine 

gelatine-gentiana violet

7. I l l ,  36. sz. m in ta. Á tm érő 67.8 p

M . ph. 4. — Specimen from sam ple В 
28, 120. D iam eter 102 p. Polyvinil 

lactophenol-lignin pink

4. В 28, 120. p m in ta. Á tm érő
102 p

M . ph. 6. — Specimen 1260, sam ple I I I
6. D iam eter 43.7 p. Size, inner cells 5.5 
p. Glycerine gelatine-gentiana violet

6. I l l  36. m inta, 1260. példány. 
Á tm érő 43.7 p. Belső sejtek =  5.5 p

14*
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i t  is a  n o r t h e r n  f o r m .  In  K o l k w i t z ’s  S y s te m e  (1 9 5 0 )  P. k. i s  c o n s i d e r e d  as a n  
o l ig o s a p r o b i c  f o r m  t o g e t h e r  w i t h  P. duplex, P. tetras a n d  P. rotula ( E h r e n ­
b e r g ) A. B r a u n .

Let us call in mind the part of K o r d e ’s paper (1 9 6 6 )  mentioned above, 
with reference to Lake Kotokéi and Sor Possolsky. Both the recent and sub­
fossil occurrences of P. k. in the Baikal region might give aid for the in ter­
pretation of the subfossil occurrence of P. k. in the sediments of Lake Balaton.

Recent and subfossil occurrences of P. kawraiskyi
in Lake Kotokéi and Sor Possolsky (Korde 1966, 24—31)

«

The a ltitude of Lake K otokéi is 12 m  higher th a n  th a t  o f Lake Baikal (453 +  12 m) 
from  which it was separated by the  change of the water-level. The tem perature o f its 
soft w ater m ay a tta in  25.8 °C in  summ er. I ts  algal com m unity, differing from  th a t of 
L. B aikal exhibits affinities to  the  litto ra l p lankton  com m unities of both  the B aikal’s 
shallow bays and th a t  o f the  ,,Sor” -s (shallow bays of L . Baikal running more or less far 
in to  the ad jacen t land and being separated from  the m ain lake by sand banks). Such 
com m unities ( „Sibirische Artenkomplexe”)  are characteristic of shallow rivers and standing 
water-bodies in the Asian p a r t o f the Soviet Union.

I n  a n  A u g u s t  s a m p l e  o f  L a k e  K o t o k é i  b l u e - g r e e n s ,  P r o t o c o c c a l e s  —  i n c l u d i n g  
P . kawraiskyi —  a n d ,  d i a t o m s  w e r e  n o t e d .  P . k. i s  m e n t i o n e d  a l s o  f r o m  S o r  P o s s o l s k y  
w i t h  m a n y  b l u e - g r e e n s ,  P r o t o c o c c a l e s ,  i n c l u d i n g  s e v e r a l  Pediastrum  s p e c i e s  a n d ,  d i a t o m s .  
S u c h  c o m m u n i t y  d e v e l o p s  a b u n d a n t l y  i n  i t s  s h a l l o w  w a t e r w h i c h  w a r m s  u p  w e l l  i n  s u m m e r .

In  the sedim ents o f L. K otokéi two m ain p a rts  could be distinguished. The border 
between them  is sit uated in ±  500 cm depth. The deepest layer represents the initial age 
of th e  lake, a  warm  phase w ith blue-greens in the  dominancy, Protococcales, including 
P . kawraiskyi and o ther members of the Pediastrum  genus. Some Chrysomonads and 
diatom s are also associated. All th e  species the rem ains of which were found here are 
m em bers o f the recent litto ral p lankton  com m unity of th is lake as well as the bays and 
Sor-s o f Lake Baikal.

Layer rich in algae, m entioned b u t especially in Desmids and Chrysomonads are 
found im m ediately underneath  the border (a t +  500 cm), w ith Drepanocladus aduncus f. 
capillifolia in abundance. Such assembly indicates ra th e r cold climate and shallow w ater 
situation .

In  the section between the border and the  layer situated  about 60 cm below the 
surface of the sedim ents blue-greens, Protococcales, Chrysomonads and diatom s are 
constan tly  present, w ith the  varying dom inance of various species. The Protococcales 
group a tta in s  dom inancy only in the layer near to  th e  upm ost p a r t  o f the  sedim ent.

Changes in the percentage distribution of these algal-assemblies correspond the 
changes tak ing  place in both  the  clim ate and the w ater level, as they  are in terpreted  by 
the  pollenspectra. W ithin such m ajor changes finer details m ay also be established, reflect­
ing, very likely, the  repeatedly occurring seasonal variations in the structu re  of the 
p lankton com m unity.

W ith reference to the reconstruction of the limnological past of Lake 
Balaton the following facts may have a special value:

1. Following the transitory IV. phase, initiated a t the 3 1 7  cm deep layer 
of Lake Kotokéi the Pinus  age (V. phase) is continuously prevailing in the Baikal 
region ( K o r d e  1 9 6 6 , 3 0 ) .

2. The development of a dense algal flora in the well warmed up littoral 
waters during a supposedly short summer is reflected in the sediments.

A seasonal rise of the tem perature in water bodies situated in the region 
of cold climate or high altitude, very likely, takes place in our time as well.
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D iscu ssio n

In  the literature we find indications th a t the microfossil-assemblies 
recovered from the various layers of the sediments, do not reflect completely 
the structure of the biota-series corresponding to the age of the sedimentation. 
Beside the various elements of lacustrine origin allochthonous forms may also 
be present ( F r e y  1958, 210, 1964, 1). From the various factors affecting the 
structure of the microfossil-assemblies the followings are mentioned:

a) the nature of the various substances of the morphological remains,
b) the environmental conditions offered by the lake as an ecosysteme, 

including some individual properties of the habitat in question,
c) the effects of the various techniques applied in the preparation of 

the material for microscopical analysis, and
d) t h e  „ e a s e  o f  t h e  r e c o g n i t i o n ”  o f  t h e  r e m a i n s  ( F r e y  1958, 210).
1. In  the recovery of the organic parts of the samples various methods 

were used (see p. 203), all resulting in the case of Pediastrum  remains a con­
dition suitable for identification a t the species level. Hence the rate  of percent­
age distribution of the few P. species found may mirror fairly well the true 
situation. In  most cases the remains were present in quantities sufficient for 
percentage evaluation. (Table 1, Fig. 4)

2. There are three kinds of data, relating to the occurrence of Pediastrum  
k.:

a) only recent occurrence (see p. 209, Table 2),
b) both recent and subfossil occurrence (Lake Kotokel, K o r d e ),
c) only fossil occurrence (Lake Balaton, in this study). (Table 2)
I t  seems th a t all the positive data  either recent or subfossil, relate to  

the active phase of the life cycle. No data  were found in the literature on the 
cyst (aplanospore) of P. k. with the exception of the possibility of cyst forma­
tion concluded from the distinct morphology of some cells in the cenobium 
( B i g e a r d  1933, 99, 102).

D ata on recent occurrences suitable to our aim should include timeofsamp- 
ling, length of the period of occurrences in both the active and resting states.

The section of core В 28, containing remains of P. k. relates to  the 
vegetation phases ( F i r b a s ) I I I —IV, V, VI, V II, V III. This is the period from 
the border of the Pleistocene and Holocene (younger tundre age and early 
postglacial Pinus-Betula phase, ±  8000 b. p.) until the subboreal (the begin­
ning of the New Holocene Fagus phase, ±  1000 b. p.). In  this period changes 
in the climate and the water level took place: the Holocen maximal water 
level, and brief periods of low water levels (S e b e s t y é n  1968b).

No remains could be recovered in the two Pleistocene samples (Nos 160, 
and 140, in core В 28), representing partly  high water situations partly  low 
water level. However the extremely scarce occurrence of Pediastrum  remains 
in these samples leaves the possibility for the presence of P. k. still open. 
The analysis of two samples from layers of two other cores corresponding the 
samples 140, В 28 brought positive data  for Pediastrum kawraiskyi. These 
samples as suggested by Prof. Z ó l y o m i  (in litt.) are samples 145, core В 24 (N 
part of the Keszthelyi-öböl, in 300 m distance off the littoral Phragmitetum 
a t  Gyenesdiás) from the same series of borings (1965) as core В 28 and sample 
36 of core I I I  (in the middle of the profile Szigligeti-öböl bay—Balatonfeny- 
ves), an earlier set of borings (1948). (Fig. 1)
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Pediastrum  rem ains from the sedim ents o f Lake B alaton
Pediastrum  m aradványok balatoni üledékekből

M . ph. 8. — Pediastrum simplex clathratum . 
Specimen 493, from  sample В 28, 80. Size 
of the cenobium 153.45x133.6 p. Polivi- 

nil lactophenol—lignin pink

8. P . simplex clathratum. В 28, 80. sz. 
m inta, 493. sz. példány, cenobium =  

153.45x133.6 p

M . ph. 9. — Pediastrum boryanum  from  
sample IA , 4. D iam eter 118.9 p. 
Glycerine gelatine-gentiana violet

9. P . boryanum, IA , 4. m in ta. Á tm é­
rő 118.9 p

M . ph. 10. Pediastrum duplex? Specimen 1142. from  sample В 28, 140. length 140 p. Poly-
vinil lactophenol-lignin pink

10. P . duplex (?) В 28, 140. m in ta, hosszméret 140 p. 1142.pl.
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M . ph. 11.—Pediastrum simplex radians 
from  sample В 28, 80. D iam eter of 
cenobium 75 ^.Glycerine gelatine- 

gen tiana violet

11. P . simplex radians В 28, 80. m inta, 
átm érő 75 p

M . ph. 12. — Pediastrum bidentulum  Ab. 
B r a u n  v . ornatum  N o r d s t e d t  (in 
B i g e a r d ’s consideration i t  is a  varie ty  
of P . boryanum). L ength  of cenobium 
92 p. Size of the m arginal cell w ith py- 
rite  (?) crystal, 21 .6x16 .7  p. Polyvinil 

lactophenol-lignin pink

12. Pediastrum bidentulum  Al . B r a u n  
v .  ornatum  N o r d s t e d t  (B ig e a r d  s z e r in t  
a  P. boryanum  v a r ie tá sa ) .  H osszm éret 92.

M . ph. 13. — Pediastrum boryanum  from  sample I I I ,  36. D iam eter o f cenobium, 70.26 ft.
Glycerine gelatine-gentiana violet

13. P . boryanum  I I I  36. sz. m inta. Á tm érő 70.26 p
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The presence of the remains of Pediastrum k. in the sediment of Lake 
Kotokéi from the Subatlantic b (phase lb , K o r d e  1966, Table IX) supports 
the possibility of the existence of P. k. in the biota of Lake Balaton in the 
Pleistocene (Table 1, microphoto 6—7).

„There is a peat layer above the layer represented by the sample 36. in 
core I II . similarly to the situation of 140. В 28. The palynological investiga­
tions extended to  560 cm below the peat (315 — 350 cm). The layer represented 
by sample 140 В 28 here, regrettably, is thinner and more sandy, however it 
is w ithout doubt identical with th a t of 140. В 28.” (Zó l y o m i , in litt. 2. X II. 
1966.)

Y et their microfossil assemblies others than pollen exhibit interesting 
differences. We have to  keep in mind, th a t in the recovery of the organic part 
of the samples of these two cores different methods were applied (p. 203).

a)  In  the course of quantitative investigations of sample 36. of core III . 
no cladoceran remains were found. Samples 1 —11, 25. of the same core were 
also reduced in such remains (S e b e s t y é n  1965, 218). In  sample 140, B28 
Cladocera remains were frequent (S e b e s t y é n  1968b).

b)  The organic part of III . 36. shows a fine concentration of both pollens 
and Pediastrum remains. Pediastrum  remains in В 28, 140. were very scarce 
(Table 1, Fig. 4).

c) The Pediastrum  assembly in its systematic construction is different, 
although the scarce occurrence of these algae in В 28, 140 has also to be con­
sidered.

d) Cenobia of P. k. having 32 cells are more frequent in III . 36. than 
in В 28, 120, where this species was frequent also (Table 1). Cenobia (32 cells) 
with very small size of cells were also found (microphoto 6 — 7).

e) In I I I  36 spicules of Spongillidae, among them th a t of Trochospon- 
gilla horrida were frequent, diatoms present. In  В 28, 140 both spicules and 
diatoms were found scarce.

On the ground of these differences we are attem pted to draw the con­
clusion th a t a t the late Pleistocene the limnological characteristics in the SW 
p a rt of the lake, situated S from the Tihany peninsula, were not uniform in 
th a t sense th a t the profile Révfülöp—Boglár differed considerably from the 
profile Szigliget—Balatonienyves and th a t these two parts represented by the 
profiles mentioned were probably separated from each other. (See L óczy 1916, 
p. 585, Fig. 274.)

The first datum  of the occurrence of P. k. in core В 28 (sample 120) 
marks a t the same time the maximal value of its percentage distribution. 
W ith the appearance of thermophylous deciduous tree a gradual decrease (?) 
seems to be taking place in the population of this species, lasting - probably 
-  for ±  7000 or more years. Its  ecological requirements could be somewhat 

satisfied as ye t a t the beginning of the New Holocene Fagus phase (sample 
No 40).

No traces of its presence could however be established in the subatlantic 
present (No 20). This sample was the only one in which P. duplex was also 
absent. The palynological data  suggest a sudden decrease of the water level 
and, following fluctuations on a smaller scale, a stabilization. From the Clado­
cera Pediastrum ratio and the dominance of the clathrate varieties of P. sim ­
plex (v. radians, v. duodenarium and v. clathratum, 99% ]) open water situ­
ations (high water level?) might be concluded (Fig. 4-—5).
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The problem arose what could the reason be for the absence of this species 
in the biota of this lake for the last ±  2500 years? Could it  be th a t because 
of the ageing of the lake, through the accumulation of the sediments the th ick­
ness of the water column decreased, resulting in the elongation of the warm 
water season? Such situation may effect the development of the population 
of this species unfavourably (see p. 213).

If  we a ttem pt to interpret the occurrence of P. Ic. remains only in one 
portion of this core we need informations on the followings:

a —b) ecology of both P. k. and the concurrent P.  species,
c)  nature of the related algal assemblies,
d)  geographical position, morphometry and environmental conditions 

of the habitat, including the water climate etc,
e) ecology of the watershed (climate, pollenspectra, hydrography),
f )  ecology of concurrent species others than  Pediastrum, the remains 

of which were simultaneously present.
a)  There is hardly any direct information in the literature on the ecology 

of P. k. However, the fact th a t it  is the only P. taxon enlisted in ,,stenotopic 
species indicative of eutrophic conditions” , in a thorough study on ten lakes 
in Sweden, of which only Lake Masnaren inhabits the ,,rather demanding” 
P. k. (F l o r in  1957, 48, 67) seems to have the meaning th a t it is the rarest 
taxon in the P. genus and its distribution is sporadic (B i g e a r d  1933, 99, 147, 
151). I t  has been reported from three other lakes in Sweden (S k u j a  1948, 1956). 
Only one lake is mentioned from th a t part of France where B i g e a r d ’s material 
for his monographic study originated from (99, 150). All these data  suggest 
stenotopy, and are valuable from both ecological and paleolimnological stand­
points.

b) I t  has been established th a t remains of P. k. in Lake Balaton are 
associated with the remains of all the three P. species which inhabit our lake 
a t the present. (Both P. biradiatum and P. tetras, as small water forms, could 
hardly be considered as members of the typical algal flora of Lake Balaton. 
They are, very likely, carried into the territory  of the lake by waters of the 
draining canals from the adjacent swamps [berek, berkek], former shallow bays 
of the lake and become planktoxene elements here).

Lake Másnaren inhabits 16 taxa of the Pediastrum  genus, including P. k. 
(F l o r in  1957, 110). (Table 2)

I t  could be established th a t P. boryanum is always present in the habitats 
where P. k. is noted from. This is true of both recent and subfossil condition. 
The maxima of the percentage distribution of the remains of these two taxa 
were found in the same sample (No 120) in this study (see Fig. 4, Table 1).

Nevertheless, because the very resistant, plastic and polymorphic P. 
boryanum has an eurytopic and eurytherm ic nature (B i g e a r d , 149), such 
concurrency may come about by coincidence, hence it does not give any clue 
for the ecological valence of P. k.

We are, however, in the position to  say as much th a t the ecological 
valence of P. k. is restricted in comparison with the other three species-groups: 
P. simplex, P. duplex and P. boryanum, the remains of which were recovered 

multaneously from the sediments of lake Balaton and which belong to our 
lake’s biota continuously from the late Pleistocene till present. These findings 
seem to be in consent with the Swedish authors’ view th a t P. kawraiskyi is 
a stenotopic form.
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Table I .

Percentage d istribu tion  of the  rem ains of Pediastrum  species (—groups) in samples of 
cores В 28, I I I ,  В 24. and in q uan tita tive  p lankton  samples from  four dephts, offT ihany 
in 1944. X II  —  1945 —  1947 —  1949 —  1951 —  1952 I.) 41 m onths, 136 1 water)

From  T a m á s ’ data , 1954, Tables 1— 4
+  =  present in  qualita tive samples 
— =  not present
figures in b rackets are included in the figures above

core j в  28

№  of sample
P e d i a s t r u m  \ depth  cm 

Firbas

l
0—3
X

20
60
IX

40
123

V III

60
170

V II

80
208
V II

100
250
V

k a w r a i s k y i — — 0.33 0.22 0.97

s i m p l e x
( v .  c l a t h r a t u m )

80.94
(58.03)

99.78
(61.13)

40.73
(25.92)

91.61
(74.86)

59.37
(32.98)

75.03
(60.39)

d u p l e x 4.99 — 3.71 3.85 15.28 0.97

b o r y a n u m  ( b i d u n t u l u m  
o m a t u m  ) 14.04 0.12 55.54 4.18 25.12

(1)
23.01

№  o f  s p e c i m e n s 547 826 54 907 1322 717

* T o tal of m ean values per sample

c)  The algal communities of the two lakes in the Baikal region (Extent 
ol L. Kotokéi 15x6  k m x 6  m, altitude 465 m) having positive data  for the 
occurrence of P. k. resemble to the ,,Sibirische Artenkomplexe” (K o r d e  24 — 
25). The phytoplankton of Lake Másnaren (extent ±110 ha, depth ± 3  m, 
altitude 27,5 m, F l o r i n , 46) includes Chlorococcales with P. k., Chrysophyts 
and diatoms, the dominant and subdominant members being usually blue- 
greens. ,,Consequently Másnaren resembles eutrophic lakes containing a ‘Baltic 
plankton formation’ characterised by Cyanophyceae water-blooms” (T e il in g  1918, 
quoted by M. B. F l o r i n , p. 67). I t  seems th a t both views suggest Northern 
affinities.

d) Most part of Lake Balaton in situated N of 47° N. Lat. Lake Baikal 
in the neighborhood of which Lake Kotokéi is situated lays in its entire extent 
N from the 50° Lat. The Pinus age is prevalent there continuously since the 
transitory IV. phase. P. k. was sampled here in August, in the shallow littoral 
warm water. Lake Másnaren is situated N  of the 60° N  Lat. P. k. was collected 
there in V —IX. (M. B. F l o r in  1957, 52, 67). Both these details and the dis­
tribution of P. k. in general (see p. 209), suggest th a t P. k. is a northern form. 
We may add th a t it  has, perhaps, rather a demand for high tem perature in 
a brief (?) period of time, than  a tolerance against it.
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I .  táblázat

Pediastrum  fajok m aradványainak  százalékos megoszlása а  В 28., I I I .  és В. 24. furatok 
m intáiban, valam int Pediastrum  fajok százalékos gyakorisága T ihany elő tti vizekben 
g y ű jtö tt m ennyiségi p lanktonm intákban  (4 m  mélység, összesen 136 1. víz, 1944. X II .— 
1945 •— 1947 —  1949 —  1951 — 1952. I. évek 41 hónapjában). Tamás 1954. 1— 4. tá b ­

lázat adata ibó l szám ítva
-j- =  minőségi m intákból 
—  =  negatív  ad a t
A zárójelben előforduló szám ok az e szám adatok fölöttiekben bennfoglaltaknak.

I I I B24 plankton

120 140 160 25 36 145
290 330 370 290—295 350— 370 318—320 •

I I I —IV lb la II ! IV l b l b

6,29 — — 11.08 10.72% + —

8.82 4 3 9.91 All o t h e r  P. 30.51
(4.88) (3) ( i ) s p e c i e s  e t c . (30.51)

9.49 2 l 31.13 89.27% — (v .  ret)
45.28

75.37 (22) l 47.87 (+) - 24,19
(1)

1064 29 5 424 452 4827*

However tem perature itself hardly could be responsible for the changes 
in the environmental conditions in a particular water-body. Along with it, very 
likely, changes are taking place in the intensity and quality of other ecological 
factors (see K o r d e  1966, 27).

There are valuable records on the physical and chemical properties of 
the water of some of the habitats which have positve data  on the recent 
occurrences of P . k. (B i g e a r d , 161, K o r d e  1964, 24, M. B. F l o r i n , 46). 
The comparison of such data  might also give a clue on the limnological nature 
of the environment which is in favour for the development of the population 
of P . k. From the results of this the criterion of its stenotopy might be out­
lined. From culture experiments valuable informations in this effect may be 
expected.

e)  Morphometry of the waterbody with positive data as well as a study 
on the resemblance (?) of the ancient bays of Lake Balaton to Lake Kotokéi 
and to the Sor-s of Lake Baikal may support also fruitful material for the 
enlightening of the ecological demand of this species.

f )  Since in the course of the analysis of the samples both Pediastrum 
and Cladocera remains were taken into consideration, it lays a t hand to make 
a comparison of the occurrence of P . k. with th a t of some species of the chydo-
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Table I I .

Occurrence of Pediastrum kawraiskyi and o ther concurrent m em bers of th e  Pediastrum  
genus in some w ater-bodies in E urope and Asia

+  =  recent 
ф  =  subfossil 
—  =  no d a ta

G eogr. p o sitio n N am e  of lak e
Pediastrum

kaw ra isky i s im p lex d up lex b iradia tum boryanum

Europe

H un­
gary

Balaton — + +

• • • — •
France l’etang de 

Serrant + + -j-

Sweden

Sä Säbysjön 
Uppland

+ +
cloth.

-f
v. a r a -  

n e u s u m

+ +
v. b r e -  
v i c o r n e

Tämnaren +

Skedviken +

Masnaren X -f- + + +

U.S.S.R.
Asia

Baikal
region

Lake Kotokéi 

Sor Possolsky

+ — — + +

• • — — •
. .+•

Altaj
mt.

Lake Zaisan ~b
v. n a p é r a  
v. c l a t h .  
v. r e t i e .

+
•

r i d  c l a d o c e r a n s  w i t h  b o t h  a c t i v e  a n d  r e s t i n g  p h a s e s  i n  t h e i r  l i f e - c y c l e ,  w i t h i n  
t h e  p o p u l a t i o n s .  Leydigia acanthocercoides F i s c h e r  s e e m s  t o  b e  a  s u i t a b l e  
o b j e c t  f o r  t h i s  p u r p o s e .

L. a. inhabits our lake a t present. Remains of it  were recovered from all 
samples, analysed, with the exception of samples No 140. and No 160. in the 
Pleistocene (S e b e s t y é n  1968b). Its  population, in comparison with other 
benthic chydorid cladocerans, is distinct by having the shortest active phase 
in the life-cycle. L. a. appears later in the warm water season (early July) than  
any other stenothermic benthic chydorids and, following a sudden increase 
of the population, the males appear in the same month, ephippia are formed 
to  preserve life in form of a resting state which is the longest among any other
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I I .  Táblázat

A  Pediastrum kawra is к у i  n а к és a vele egyidejűleg előforduló m ás Pediastrum  fajok­
nak  előfordulása néhány európai és ázsiai vízben.
-j- =  recens ad a t 
ф  =  szubfossilis a d a t 
— =  negatív  ad a t

Source Remarks
angulosum tetras braunii

— 4“ Tamás, 1959

— — — this study

— BlGEARD, 1933

+ Skitja , 1948 only in this lake in Uppland

Skttja, 1965 168:
„regelmässig und zu verschiedenen Jah­

reszeiten, doch mehr vereinzelt unter 
verschiedenen anderen Pediastren, 
Blaualgen, etc.”

168:
„vereinzelt unter zahlreichen anderen 
Phytoplanktern. 12, 7, 34”

+ + — M. B .-F l o r in , 
1957

and others, alltogether 16 taxa see p. 
110 General table

— — — K o r d e , 1966

— — —

+

+
tricor-
nutum

Skvortzov ,
1928

benthic Chydorids in our lake. Its  sporadic occurrence in Europe (S e b e s t y é n  
1965, 205) and especially the result of D e  C o s t a ’s investigations on a series 
of lakes in the Mississippi valley indicate th a t it  is a „southern form ” (D e  
C o st a  1964, 81 83, S e b e s t y é n  1965, 206, 219 220). The ability of this
species — within the population — to accomodate to the therm ic conditions 
etc. of the environment may explain its existence in our lake both in the border 
of the Pleistocene and Holocene and in the Holocene, including the present. 
We are inclined to conclude th a t the period of the active stage of its life, within 
the population, m ust have been shorter in period of rigid climates in the geo- 
ogical past in Lake Balaton than  it is a t present (in our time).
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R e su m e

In  nine samples of a core from sediments of Lake Balaton which is 
representative in palynological view, remains were found of those Pediastrum  
species which inhabit our lake a t present (P . simplex, P. duplex and P. bory- 
anum). Remains both of P. biradiatum and P. tetras noted in our time as 
planktoxene elements carried by draining canals from adjacent marshy mead­
ows (ancient bays of the lake) and by the river Zala were absent in the analysis 
of quantitative slides.

In  the sections, 290—123 cm depth, corresponding the age ±8000 — 
±1000 b. p., of the 410 cm long core В 28, remains of Pediastrum kawraiskyi 
were found in decreasing percentage frequency. Such remains were recovered 
from other cores from deeper (earlier) layers.

There are several data  on the recent occurrence of P. к. in the literature. 
I t  occurs in both recent and subfossil conditions in one lake in the Baikal 
region and, only the remains were found in the sediments of Lake Balaton. 
All data  refer to the active sta te  of the life-cycle of this species.

From the subfossil Balaton data  we might conclude th a t its ecological 
valence is more restricted than th a t of the other three Pediastrum  species 
which inhabit our lake a t present. I t  seems th a t the environmental conditions, 
offered by our lake, could satisfy the ecological demands of P. к. only in 
a section of its past history: Late Pleistocene ±  part of the Holocene. This 
means, th a t the period when P. к. was a member of the biota of the lake marks 
a distinct portion in the history of Lake Balaton.

From the literature we learn th a t P. к. is a northern form with stenotopic 
nature and perhaps has a demand for higher tem perature for a brief period 
for both the development and the maintenance of the population.

From the differences of the results of the analysation for cladoceran and 
Pediastrum remains in Pleistocene samples originated from two different cores 
but from the same layer - as could be established on palynological ground — 
the conclusion might be drawn th a t the limnological situations in th a t part 
of the lake which situated south from the Tihany-peninsula were not uniform 
in the Late Pleistocene or a t least a part of th a t age. This would also suggest 
th a t in the Late Pleistocene perhaps there were no connections between the 
water-bodies represented by the profiles Boglár Révfülöp and Balaton­
i é n vves —Szigliget. (Pre-Balaton condition?, S e b e s t y é n  1968b See L ó czy  
1916, p. 585, Fig. 274.)

No more could be concluded from the analysis of the microfossils recov­
ered in the course of this study and from the pertinent literature which, 
however, the author was not in the position to consider in its full extent.

Results of the investigations of more samples both of the core В 28 and 
other cores of the sediments of the present Lake Balaton and the same of 
the „berkek’’, chemical analysis of the samples, and more knowledge on the 
ecology of P. k. (literature, culture experiments) are needed in order to  approach 
the goal: to gain an insight into the environmental situations in a particular 
part of the past history of Lake Balaton.
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A C K N O W L E D G E M E N T

M a n y  p e r s o n s  w e r e  k i n d  e n o u g h  t o  g i v e  v a r i o u s  a i d s  w h i c h  m a d e  m y  i n v e s t i g a t i o n s  
p o s s i b l e :

D i r e c t o r  D r . J á n o s  S a l á n k i  p r o v i d e d  w o r k i n g  p l a c e ,  l a b o r a t o r y  a n d  l i b r a r y  
f a c i l i t i e s  i n  t h e  B i o l o g i c a l  R e s e a r c h  I n s t i t u t e ,  T i h a n y .  —  A c a d e m i c i a n  B á l in t  Z ó l y o m i  
o f f e r e d  t h e  s a m p l e s  f r o m  h i s  b o r i n g s ,  p l a c e d  m a n y  o f  h i s  u n p u b l i s h e d  d a t a  a t  m y  d i s p o s a l ,  
m a d e  h e l p f u l  s u g g e s t i o n s  a n d  c o m m e n t s  i n  t h e  c o u r s e  o f  m y  s t u d y  —  D r s . G iz e l l a  
T a m á s  a n d  G á b o r  U h e r k o v ic h  g a v e  a i d  i n  t h e  l i n e  o f  a l g o l o g y  w h e n e v e r  i t  w a s  
n e e d e d .  —  M r . T ib o r  F a r k a s  a n d  h i s  a s s i s t a n t ,  M i s s  E t h e l  S z a b ó  p r e p a r e d  t h e  s a m p ­
l e s  f o r  t h e  m i c r o s c o p i c a l  a n a l y s i s .  —  I m r e  Z s .-N a g y M . D .  a n d  M r . I m r e  K e m e n e s i  w e r e  
k i n d  e n o u g h  t o  p r o v i d e  f o r  t h e  m i c r o p h o t o s .

A c c e p t ,  p l e a s e ,  m y  v e r y  b e s t  t h a n k s  f o r  t h e  a i d s  g i v e n .
I  w o u l d  l i k e  t o  e x p r e s s  m y  s i n c e r e  a p p r e c i a t i o n  t o  P r o f e s s o r  D .  G . F r e y  ( Z o o l o g y  

D e p a r t m e n t ,  I n d i a n a  U n i v e r s i t y )  a n d  D r . C .  E . G o u l d e n  ( t h e n  a t  t h e  B i o l o g y  D e p a r t ­
m e n t ,  Y a l e  U n i v e r s i t y )  f o r  a l l  t h e  h e l p  k i n d l y  g i v e n  i n  m y  l a k e - h i s t o r y  s t u d i e s .
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P E  D I  A S T R U M  K A W R A I S K Y I  S C  Г Г М  I  D L  К  M A R A D V Á N Y O K  
B A L A T O N I  Ü L E D É K E K B E N  

P a l e o l i m n o l ó g i a i  t a n u l m á n y

összefoglalás

Sebestyén Olga

E g y  p a l y n o l ó g i a i  s z e m p o n t b ó l  r e p r e z e n t a t í v  b a l a t o n i  f u r a t  9  m i n t á j á b ó l  e l ő k e r ü l ­
t e k  a  t a v a t  m a  b e n é p e s í t ő  Pediastrum  f a j o k  s z u b f o s s z i l i s  m a r a d v á n y a i .  A z o n  k é t  P.  f a j  
m a r a d v á n y a i n a k  j e l e n l é t é t ,  m e l y e k  b a l a t o n i  v o n a t k o z á s b a n  p l a n k t o x e n  e l e m e k n e k  t e k i n t ­
h e t ő k  (P . biradiatum, P. tetras), s  m e l y e k  m i n d e n  v a l ó s z í n ű s é g g e l  a  b e r e k  v i z e k e t  l e v e z e t ő  
c s a t o r n á k  ú t j á n  é s  a  Z a l á v a l  j u t n a k  t a v i  t e r ü l e t r e ,  a  m i n t á k  m e n n y i s é g i  e l e m z é s e  s o r á n  
n e m  l e h e t e t t  m e g á l l a p í t a n i .

A  4 1 0  c m  h o s s z ú  В  2 8  f u r a t  e g y  s z a k a s z á n a k  ( 2 9 0 — 1 2 3  c m  i  8 0 0 0 —  ±  1 0 0 0  i . e . )  
ö t  m i n t á j á b ó l  e l ő k e r ü l t e k  P. k. Sch. m a r a d v á n y o k ,  a z  i d ő k  f o l y a m á n  c s ö k k e n ő  m e n n y i ­
s é g b e n  ( r e l a t í v  q u a n t i t a t i v  a d a t o k ) .  H a s o n l ó  m a r a d v á n y o k a t  m á s  b a l a t o n i  f u r a t o k b ó l  i s  
f e l j e g y e z t ü n k ,  r é s z b e n  m é l y e b b  ( k o r á b b i )  r é t e g e k b ő l .

A z  i r o d a l o m b a n  h á r o m f é l e  a d a t o t  t a l á l u n k  e  f a j  e l ő f o r d u l á s á r a :  r é c e n s  a d a t o k  
( 2 0 9 .  o . ) ,  r é c e n s  é s  s z u b f o s s z i l i s  a d a t o k  e g y a r á n t  ( L a k e  K o t o k é i ,  K o b d e ) c s u p á n  f o s s z i l i s  

a d a t o k  ( B a l a t o n ,  2 1 3 ) .  V a l a m e n n y i  a d a t  e  f a j  é l e t k ö r ó n e k  a k t í v  s z a k a s z á r a  v o n a t k o z i k .
A  b a l a t o n i  s z u b f o s s z i l i s  a d a t o k b ó l  a r r a  k ö v e t k e z t e t h e t ü n k ,  h o g y  e  f a j  e k o l ó g i a i  

v a l e n c i á j a  s z ű k e b b ,  m i n t  a  v e l e  e g y ü t t  s z u b f o s s z i l i s a n  e l ő f o r d u l ó  s  t a v u n k b a n  m a i s  é l ő  
f a j o k é i .  Ü g y  l á t s z i k ,  h o g y  t a v u n k  t ö r t é n e t é b e n  c s a k  e g y  b i z o n y o s  s z a k a s z o n  v o l t a k  o l y a n  
k ö r n y e z e t i  k ö r ü l m é n y e k ,  m e l y e k  k i e l é g í t h e t t é k  e  f a j  e k o l ó g i a i  i g é n y é t .  E z  a z t  i s  j e l e n t i ,  
h o g y  t a v u n k  t ö r t é n e t é b e n  e g y  s a j á t o s  f e j e z e t e t  k é p v i s e l  a z  a z  i d ő s z a k ,  a m i k o r  a  P. k. 
t a g j a  v o l t  b i o t á j á n a k  ( k é s ő  P l e i s z t o c é n  +  e l s ő  r é s z e  a  H o l o c é n n e k ) .  I r o d a l m i  a d a t o k  a l a p ­
j á n  ú g y  l á t s z i k ,  h o g y  a  s z t e n o t o p i k u s  P. k. é s z a k i  f o r m a ,  m e l y  é l e t é n e k  e g y  r ö v i d  ( ? )  
s z a k a s z á n  v a l ó s z í n ű l e g  m a g a s a b b  h ő m é r s é k l e t e t  i g é n y e l .

K é t  b a l a t o n i  f u r a t  p o l l e n a n a l i t i k a i  s z e m p o n t b ó l  m e g f e l e l ő  r é t e g é b ő l  s z á r m a z ó  
m i n t á j á n a k  c l a d o c e r á k r a  é s  Pediastrumok r a  v a l ó  e l e m z é s e  a l a p j á n  a r r a  a  k ö v e t k e z t e t é s r e  
l e h e t  j u t n i ,  h o g y  t a v u n k n a k  a  T i h a n y i - f é l s z i g e t t ő l  d é l r e  f e k v ő  r é s z é b e n  a  l i m n o l ó g i a i  k ö r ü l ­
m é n y e k  a  k é s ő  P l e i s t o c é n b a n  n e m  v o l t a k  e g y s é g e s e k :  a  B o g l á r — R é v f ü l ö p  é s  B .  f e n y v e s —  
S z i g l i g e t  p r o f i l o k n a k  m e g f e l e l ő  v í z t e r ü l e t e k  e g y m á s t ó l  e l  l e h e t t e k  k ü l ö n ü l v e  ( v ö .  Lóczy, 
1 9 1 3 ,  5 1 5  o . ,  2 7 4 .  á b r a ) .

E  t a n u l m á n y  s o r á n  s e m  a  s z á m b a  v e t t  m i k r o f o s s z i l i á k  é r t e l m e z é s é b ő l ,  s e m  a  
v o n a t k o z ó  i r o d a l o m b ó l  n e m  t u d t u n k  t ö b b  k ö v e t k e z t e t é s t  l e v o n n i  a b b ó l  a  c é l b ó l ,  h o g y  
t ó t ö r t é n e t i  s z e m p o n t b ó l  é r t e l m e z z ü k  e g y  p a l y n o l ó g i a i l a g  r e p r e z e n t a t í v  b a l a t o n i  f u r a t  
e g y  s z a k a s z á n a k  n é h á n y  m i n t á j á b ó l  f e l t á r t  P. k. m a r a d v á n y o k a t .

T ö b b  ü l e d é k m i n t a  e l e m z é s e  v o l n a  s z ü k s é g e s  а  В  2 8  f u r a t b ó l ,  m á s  b a l a t o n i  f u r a t o k ­
b ó l  é s  a  b e r k e k  ü l e d é k é b ő l  i s .  S z ü k s é g e s  v o l n a  a z  ü l e d é k e k  v e g y i  v i s z o n y a i n a k  m é r l e g e ­
l é s e  a  m a r a d v á n y o k  e l ő f o r d u l á s á v a l  k a p c s o l a t b a n ,  t ö b b  i s m e r e t  a  P. k. e k o l ó g i á j á r a  
v o n a t k o z ó a n  ( i r o d a l o m ,  t e n y é s z t é s i  k í s é r l e t e k  e r e d m é n y e i ) ,  h o g y  m e g k ö z e l í t s ü k  a  c é l t ,  
f e l i d é z n i  a  B a l a t o n  m ú l t j a  e g y  s z a k a s z á b a n  u r a l k o d ó  k ö r n y e z e t i  k ö r ü l m é n y e k e t .

О С Т А Т К И  P E D I A S T R U M  K A W R A I S K Y I  В  О С А Д К А Х  Б А Л А Т О Н А .  О Ч Е Р К  П О
И С Т О Р И И  О З Е Р А

О л ь г а  Ш е б е ш т е н

В е р т и к а л ь н ы й  а н а л и з  о с а д к о в  Б а л а т о н а  и с п о л ь з о в а л и  к а к  м е т о д  и з у ч е н и я  и с т о р и и  
о з е р а ,  и м е я  в  в и д у ,  ч т о  к о л и ч е с т в е н н ы е  и  к а ч е с т в е н н ы е  и з м е н е н и я  б и о с ф е р ы  п о л у ч а ю т  
о т р а ж е н и е  в  с о с т а в е  ж и в о т н о г о  м и р а  о з е р а .  С  э т о й  ц е л ь ю  а н а л и з и р о в а л и  о с т а т к и  C l a d o -  
с е г а  и Pediastrum  в  м а т е р и а л е ,  п о л у ч е н н о м  и з  9  ш у р ф о в  д н а .  Т е о р е т и ч е с к о е  о б о с н о в а ­
н и е  м е т о д а  д а е т с я  в р а б о т а х  (Z ó l y o m i , 1 9 5 2  и 1 9 5 3 ) .

1 5  Tihanyi Évkönyv
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Во свех  п р о анали зи рован ны х  образцах , кром е одного, обн ар у ж и ваю тся  остатки тех  
ж е  видов P e d ia s t r u m , которы е обитаю т в озере и ныне, разн иц а отм ечается т о л ь к о  в 
частоте и х  встречаемости. В одном из слоев найдены  остатки  Р. kawraiskyi — вода, 
которы й в настоящ ее врем я в озере отсутствует.

Э кологию  этого вида м ож но п о нять  н а  основе данны х о современном р асп ростра­
нении. Р. kawraiskyi  и д р у ги х  видов рода Pediastrum, а  т а к ж е  данны х по изучению  
остатков соврем енны х и ископаем ы х губок  в озере К окотель  в  районе Б а й к а л а .

С оздается впечатление, что этот вид обладает более узким и  экологическим и потен­
циям и, в  отнош ении теплоустойчивости, чем остальны е представители  рода Pediastrum 
(Табл. II). Р. kawraiskyi переносит только  кратковрем енное н агревани е воды. 
О тсю да м ож но понять  особенности р асп ространен и я  этого вида в прош лом  и его отсутствие 
в  современном озере. И зм енение к лим ати чески х  условий  повлекло  за  собой удлинение 
периода летного н агр ев ан и я  воды, что привело к  исчезновению  этого вида из Б ал ато н а . 
О днако в некоторы х о зерах  района Б а й к а л а  и поны не имею тся услови я , подходящ ие для  
его сущ ествования, и там  этот вид встречается  к а к  в ископаем ой, так  и  в современной 
форме.

Н а  основании данны х, относящ ихся к  Pediastrum, м ож но заклю чить , что услови я  
в озере Б ал ато н  за  несколько  ты сяч л ет  не претерпевали  р езк и х  изменений, и исчезновение 
Р. kawraiskyi  м ож но понимать, к а к  р езу л ьтат  естественного р азви ти я  озера.

Э кологическим  исследованием  остатков Р. kawraiskyi и д р у ги х  организм ов 
биосферы мы м ож ем  более реально  реконструи ровать  процессы, происходивш ие в прош ­
лом, и понять  я вл ен и я , протекаю щ ие в  настоящ ее врем я.

Помимо остатков Pediastrum, в этом плане п ривлекаю т вним ание и ископаемы е 
остатки  Cladocera. С оздается впечатление, что эко л о ги я  обитаю щ его в иле вида Leydigia 
acanthocercoides м ож ет бы ть объяснена таким  ж е  путем, к а к  приуроченность Р. kaw­
raiskyi к  определенны м  периодам  истории озера.
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