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There is only one work (E ntz et al., 1963) that provides information on 
the organic matter content of the bottom deposit of Lake Balaton. These 
investigations have been made along transversal section M, intersecting the 
Bay of Keszthely in north-south direction. It is not possible to draw conclu
sions on the basis of these data concerning Lake Balaton as a whole, because 
the properties of the bottom deposit in the Bay of Keszthely greatly differ 
from other areas of the lake (Mü l l e r , 1969; Fő n y i, 1971).

The present contribution continues earlier investigations on sediments 
(Mü l le r , 1969; P o n y i, 1971). The purpose of these investigations was to 
establish the horizontal distribution of organic matter and of the bacteria 
participating in their decomposition in the bottom deposit of the open water 
of the lake.

Collecting places and methods
Bottom samples were collected with the Ekman-Birge dredge at seven 

points of each of the 9 transversal sections of the lake. The aliquots taken from 
the homogenizate of the upper 5 cm layer of bottom were examined ( Fig. 1). 
Five of the transversal sections were identical with the sites of previous exam
inations. Detailed description of location and nomination of the transversal 
sections is given in the works of Se b esty én  (1960) and Mü ller  (1969).

The distances between the points of collections marked on the transversal 
sections was different, and even the points nearest to the shore were at least 
500 m off the shoreline.

к

F ig. 1. C ollecting p laces in  L ake B a la to n
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Organic matter content was determined by the method of E ntz et al. 
(1963), and the organic carbon content was obtained by computation (B a l l e - 
n e g e r  and M a d o s , 1944; H a n s e n , 1959).

Total N-content was determined by Kjeldahl’s method, and bacterial 
count by the technique recommended by K uznetsov and R omanenko (1963). 
Counts of particulate organic matter (3—15 p. and 15 — 40 p fractions) were 
made on membrane filters, using staining with erythrosine and by means of a 
green colour filter.

Results

1. Distribution of organic matter in the lake

Comparison of average values of organic matter content of the different 
transversal sections (Table 1) shows that in the greatest part of the lake the 
values are nearly identical (3—4%), except in the Bay of Keszthely where the 
values are twice as high (8 — 9%).

Significant deviation (0,05 >  P >  0,02) in organic matter content was 
found in two of the transversal sections (I,II) widely differing from the rest. 
The amounts of Kjeldahl-N are nearly identical (0,3 —0,5%) in the bottom in 
different areas (Table 1).

TABLE 1

Average values oj the components examined in  the different transversal sections

T ra n sv e rsa l 
sec tio n  N*

%  of m a te ria ls  
d isso lved  in  

10%  HC1

%  of o rg an ic  
m a te ria ls

%  of o rg an ic  
0 %  o f K je ld ah l-N 0 /N

i. 50.70 8.32 4.82 0.36 13.97
i i . 46.25 9.37 5.43 0.32 16.88

i n . 50.95 3.22 1.86 0.46 3.80
IV. 63.98 4.11 2.57 0.26 8.01
V. 64.02 3.57 2.06 0.38 5.46

X III. 69.55 3.21 1.86 0.29 5.73
X V III. 51.73 2.86 1.65 0.29 5.66
X X II. 61.19 2.70 1.56 0.25 6.42
XXIV. 61.26 3.04 1.76 0.31 5.86

The amounts of materials dissolved in 10% HC1 solution (largely CO!- ) 
ranged between 46 — 51% in the Bay of Keszthely and its vicinity (transversal 
sections I —III), while in the other aresa of the lake — except for one trans
versal section — their amounts were above 60%.

A significant quantitative difference in organic matter content between 
the different points of the individual transversal sections was only registered 
in the Bay of Keszthely ( Fig. 2). In the other areas of the lake the values of 
organic matter content generally varied between 1 — 5%. There was not, how
ever, any significant difference in the distribution of Kjeldahl-N content 
within the individual transversal sections. Noteworthy differences ranging 
from 0,2 to 0,6% N were only observed along transversal section III.

In the graphs of the derivatographic analyses of bottom samples from 
the Bay Kis in front of the Biological Research Institute, Tihany, only peaks
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P oin ts  o f  tra n sve rsa ! sections

F ig . 2. C hanges in  organic  m a t te r  c o n te n t a long th e  tran sv e rsa l sections in v es tig a ted

for quartz (570—590°C) and dolomite (800—900°C) appear. Gradation for 
loss of weight indicating the presence of organic matter was not observed 
(Fig. 3).

The amounts of HCl-soluble substances increase from the southern shore 
towards north in the majority of transversal sections. Especially high values 
were registered between the depth axis and the northern shore rich in macro
vegetation.

2. Distribution of bacteria and particulate organic materials in the bottom deposit

Average values of bacterial count are greater in the Bay of Keszthely 
and its neighbourhood (transversal sections I —V) than at other points of the 
lake, except for transversal section XVIII where the values for bacterial count 
were as high as those obtained in the Bay of Keszthely (Table 2). Particulate 
organic materials, especially fractions of 3—15 p size were found to be of 
similar horizontal distribution.

The quantitative distribution of bacteria and particulate organic mate
rials in the transversal sections was heterogeneous (Table 3). At points near
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TABLE II

Bacterial counts ( i 69 celljg wet weight) and amounts of particulate organic materials of 3— 15 //. 
(10e/g wet weight) and 15— 40 /i (106/g wet weight) along the transversal sections examined

T ran sv e rsa l
sec tio n B a c teria l c o u n t

P a r t ic u la te  o rg an ic  m a te ria l

3— 15 /X 15— 40 i i

I. (M) 1.14+0.15 19.7±5.9 4 .5± 2 .4
i i . 1.17+0.24 22 .8±9.6 11.5±14.0
i n . 1.14+0.55 15.6±9.4 3 .9± 2 .3
IV. 1.02 ± 0 .26 17.5±6.0 3.7 rh 1-1
V. (K) 1.08+0.07 17.2±1.5 4 .5± 1 .4
X III . (G) 0.69±0.35 10.9±6.0 3 .5± 2 .5
X V III (A) 1.10± 0.20 13.4±5.0 3 .0± 0 .7
X X II. 0 .93±0.21 5 .9± 1 .3 1.8 ± 0.2
XXIV . (E) 0.53±0.09 4 .8± 4 .8 2 .4± 0 .3

TABLE I I I

Bacterial counts (109 cell/g wet weight) and amounts of particulate organic materials of 3— 15 //, (10e/g 
ivet weight) and 15— 40 g  (10bfg wet weight) at 7 points of transversal section I I

B a c te r ia l c o u n t
P a r t ic u la te  o rg an ic  m a te r ia l

3— 15 f t 15 - 4 0  /1

1. 0.3 6.7 4.0
2 . 1.4 25.9 14.9
3. 1.2 27.4 7.0
4. 1.4 21.9 7.7
5. 0.7 19.7 1.6
6 . 1.4 38.2 6 . 0
7. 1.4 20.0 40.3

to the sandy .southern shore quantities of bacteria and particulate organic 
materials were generally lower than at points near the northern shore.

Discussion

The results show that the organic matter content of the bottom deposit 
in the open water of Lake Balaton is lower than in other lakes ( R y b a k , 1969; 
H a n s e n , 1959; S c h ö n b o r n  et ah, 1965; etc.).

The organic materials were found to occur in uniform distribution over 
large areas of the lake. As a result of the conditions of current in River Zala 
the distribution of organic materials in the bottom deposit of the Bay of 
Keszthely is rather variable (Fig. 4). Our examinations proved the previous 
results concerning current conditions in the Bay of Keszthely ( P á s z t ó , 1963; 
ViTTJKi, 1966), and also that the sedimentation of organic materials takes 
place along the depth axis of the lake “proceeding” from the mouth of the 
River Zala towards Keszthely and Siófok, respectively.

The wave action also accounts for the heterogeneous distribution of de
posited particulate organic materials and bacteria acting on them, and only

10



146

F ig . 4. O rganic m a t te r  co n ten t in  d iffe ren t a reas  o f  th e  b o tto m  in  th e  B ay  o f  K esz th e ly

the average data indicate that there is a positive relationship between the 
quantitative occurrence of organic materials and bacteria.

The horizontal distribution of HCl-soluble substances in the bottom 
deposit nearly conforms to the results of M ü l l e r  (1969). In opposition to the 
observations of P á s z t ó  (1963) namely, the values for the carbonate content of 
the bottom deposit are lower in the Bay of Keszthely than in a great part of 
the south-west basin. At present bottoms with highest carbonate content 
occur in the area between the Bay of Szigliget and Balatonszemes-Ságpuszta 
(Table I).

The C/N ratio is often used for characterizing the bottom deposits of 
various waters and for classifying lakes (H a n s e n , 1959; 1961; K u z n e t s o v , 
1970). On the basis of the C/N ratio Lake Balaton may be ranged among 
eutrophic lakes (S o r o k in , 1958; S c h ö n b o r n  et ah, 1965). The higher C/N 
ratio ( Fig. 5) in the Bay of Keszthely is probably due to the presence of 
humic materials transported into the lake by River Zala.

Summary

1. The upper layer of the bottom deposit in the open water of Lake Bala
ton is poor in organic materials. The values obtained were 3—4% except for 
the Bay of Keszthely where values of 8—9% were registered. Noteworthy 
quantitative differences in the organic matter content between the different 
points of the individual transversal sections were found only in the Bay of 
Keszthely.

2. Values of Kjeldahl-N content in the different areas of bottom are 
nearly identical (0,3 —0,5%).



1 4 7

C/N ratio

Points o f  transversal sections

Fig. 5. C hanges in  C/N  ra t io  a long  th e  tra n sv e rsa l sections in v es tiga ted

3. Amounts of HCl-soluble materials in the Bay of Keszthely and its 
neighbourhood are 46—51% and in the other areas of the lake over 60%, and 
proceeding from the southern shore northward the amounts increase in most 
of the transversal sections.

4. Average bacterial counts and the amounts of the 3 5 ц fractions of
particulate organic materials in the bottom are generally higher in the Bay 
of Keszthely and its neighbourhood than in other areas of the lake. The 
quantitative distribution of bacteria and particulate organic materials along 
the transversal sections is heterogeneous.
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N Y ÍL T V IZ É N E K  F E L S Ő  Ü L E D É K R É T E G É B E N

F ő n y i Jenő , Oláh Já n o s  és F rankó  A ndrás

Összefoglalás

1. A  B a la to n  ny íltv izén ek  felső iszap ré tege  szervesanyagban  szegény, a  K e sz t
hely i-öböl k ivé te léve l (8— 9% ) 3— 4% -os é rték ek e t ta lá ltu n k . A  keresz tsze lvényeken  
belü l a  szervesanyag  m enny iség i eltérései csak  a  K eszthely i-öbö lben  je len tősek .

2. A  kü lönböző iszap te rü le tek  K je ld ah l-N  ta r ta lm a  közel azonos (0,3— 0,5% ).
3. A  IíC l-b an  o ld h a tó  an y ag o k  m ennyisége a  K eszthely i-öbö l és kö rn y ék én  46—  

51%  a  tó  egyéb te rü le te in  60 %  fe le tt v an  és a  déli p a r t tó l  észak felé h a la d v a  a  szelvé
nyek , többségében  em elkedik.

4. A  b ak té r iu m szám  á tlag o s é rték e i és a  fo rm á lt szervesanyag  3— 15 p  n ag y ság ú  
frak c ió ja  a  K eszthely i-öbö l és kö rnyéke iszap jáb an  á lta lá b a n  m ag asab b ak , m in t a  tó  
egyéb te rü le te in . A  keresz tsze lvényeken  a  b a k té r iu m o k  és a  fo rm á lt szervesanyag  m eny- 
nyiségi m egoszlása heterogén .
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