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The d istribu tion  o f th e  organic carbon con ten t in  the  upper layer o f the  
sedim ent o f th e  open w ater of L ake B alaton  has roughly been outlined  in our 
previous papers ( P o n y i  e t al., 1972; F r a n k ó  an d  P o n y i , 1973). I t  has been 
established th a t  K eszthely  B ay  an d  its  surrounding significantly  differ from  
th e  m ud of o ther regions of th e  lake. R ecently  th e  seasonal change of th e  o r
ganic conten t of th e  m ud has been investigated . However, th e  m ethod  o f 
“ d ry  com bustion” having been applied  so fa r did  n o t prove to  be suitable 
for th is purpose, m ainly because of its  high tim e-consum ption. Am ong th e  
m ethods of “ w et com bustion” we found to  be th e  best described in  No. 16 
o f th e  IB P  H andbook, th e  application o f which allows us to  com pare our 
resu lts in th e  fu tu re  w ith  those ob tained  during th e  exam ination  of o ther lakes.

Therefore th e  presen t paper has tw o aim s: to  presen t th e  results o f 
organic carbon analyses carried  ou t m ainly in  K eszthely  B ay , an d  on o ther 
hand , to  com pare th e  form erly used an d  th e  new m ethods on th e  m ud sam ples 
of B alaton  according to  necessity.

Dates, places and method of collecting

M ud sam ples were tak en  m onth ly  from  th e  m iddle of M ay till th e  m iddle 
o f N ovem ber 1972 from  5 points o f each o f th e  5 s tan d ard  transversal sections 
of th e  lake b y  m eans of an  Ekm an-B irge dredge ( Fig. 1). A liquotes were tak en
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F ig . 1. C ollecting p laces in  L ake B a la to n



186

from  th e  upper layer of 5 cm thickness, dried  a t  40—50° C in  a  ven tilla ted  ex 
siccator, th en  powderized. The organic carbon con ten t was determ ined  using 
th e  m ethod of W a l k l e y  and  B l a c k  (1934) (cit. by  H o lm e  and  M c I n t y r e ,
1971).

Results

M ud sam ples tak en  during Septem ber 1971 were analyzed  b y  bo th  
m ethods of determ ination  o f organic carbon con ten t (Table I ) .  No essential 
difference was found betw een th e  tw o series of results, a p a rt from  th e  sam ples 
o f K eszthely  B ay  being richer and  m ore heterogeneous in  organic substances, 
where th e  differences were larger. The s tan d ard  errors o f th e  m eans ob tained  
from  the  5 places of the  transversal section originate no t only in  th e  inaccuracy 
of th e  m ethod b u t also in  th e  d ifferent s tru c tu re  w ith in  th e  section.

T A B L E  I

C om parison o f organic carbon determ inations by m eans 
o f the wet com bustion  (W a l k l e y  and  B l a c k , 1934) and  

the dry one ( E n t z  et al. 1963) on the sam ples taken  
from  d ifferent regions o f Lake B alaton during  Septem ber 1971

Section
% of organic carbon, 
value of chromic acid 

oxidation
% of organic carbon, 
value of dry oxidation

M (Keszthely) 2.23±0.05 4.61±1.90
к 1.83 +  0.03 2.00±0.04
G 1.71±0.02 1.83±0.34
A 1.52±0.08 1.70±0.33
E (Bffizfo) 1.53±0.34 1.60±0.01

The results o f a spring an d  au tu m n  series of sam ples from  1972 clearly 
ind icate  th e  separation  of K eszthely  B ay  from  th e  o ther regions o f the  lake 
as regards th e  organic carbon con ten t (Table I I ) .  A  strongly  significant 
difference was found betw een section M (Keszthely) and  section A (in fron t 
o f th e  Biological In stitu te ) (P  <  0.01).

T A B L E  I I

The percentual occurrence o f organic carbon in  the m ud  
o f 5 sections o f Lake B ala ton  in  M a y  and Septem ber 1972

Section May September

M (Keszthely) 1.98±0.05 2.01 ±0.05
К 1.66±0.04 1.78±0.01
G 1.61±0.03 1.52±0.03
A 1.59±0.05 1.60±0.03
E (Bfűzfő) 1.52±0.02 1.54±0.01
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T A B L E  I I I

Change o f the organic carbon content 
in  the transversal section o f K eszthely B a y  ( M )  

during 1972

Month % of organic carbon

May
June

1.98 ± 0 .05  
1.85 ± 0 .04  
1.84±0.03 
1.83±0.04 
2.01 ± 0 .05  
1.96±0.07 
2.27±0.09

Ju ly
A ugust
Septem ber
October
November

The m onthly  analyses carried ou t in  K eszthely  B ay  display a significant 
change of th e  organic carbon con ten t (Table I I I ).  D uring th e  w arm er m onths 
(June, Ju ly  and  August) i t  varied  betw een 1.83 — 1.85 percent, whereas during 
th e  colder spring and  au tu m n  m onths, values betw een 1.96 — 2.27 percent 
were found.

The results ob tained  using th e  m ethod o f “w et com bustion” for the  
determ ination  of organic carbon con ten t support th e  earlier findings ( P o n y i  
e t al., 1972), nam ely th a t  th e  organic carbon con ten t o f th e  m ud of th e  open 
w ater of L ake B alaton  is low, furtherm ore, th e  m ud o f K eszthely  B ay  differs 
from  o ther regions o f th e  lake because of its  higher organic m a tte r content.

E ssentially  sim ilar results were ob tained  using th e  form er an d  th e  presen t 
m ethod, differences occur only in th e  section o f K eszthely  B ay. Considerably 
wide variations were found betw een th e  5 points of th is  section by  m eans of 
th e  m ethod o f “ d ry  com bustion” . The question m ay arise in  connection w ith  
th a t  m ethod th a t  th e  du ra tion  (15 min) of destruction  by  th e  m ix ture of chrome 
an d  sulphuric acids m ay perhaps be short for th e  m ud sam ples being richer 
in  organic substances (cf. Table I ) .  However, th e  trea tm en ts  of th e  sam e 
sam ples of th e  section M for 15 and  60 m in resu lted  in th e  sam e figures (2.21 
percent a fte r 15 an d  2.30 percent a f te r  60 min). On th is basis one can assum e 
th a t  above 2 percent organic substance conten t, the  resu lts ob tained  by  th e  
m ethod of “ w et com bustion” are more reliable th a n  those of th e  “ d ry ” m ethod.

A p art from  K eszthely  B ay, th e  d istribu tion  of th e  organic substance 
of th e  m ud o f th e  open w ater is relatively  homogeneous which can obviously 
be explained b y  th e  effects of w ind and  waves. One can m ention as a charac
teristic  instance for th a t  th e  percentual frequency of d istribu tion  o f th e  organic 
carbon content. Com paring th e  d a ta  of 5 points of each of th e  20 sections 
dividing th e  points in to  groups being nearer to  th e  sou th  an d  th e  n o rth  shore
line, one can find  th a t  in  a  ra tio  o f f if ty  : f if ty  either th e  southern  or th e  n o r
th ern  values are higher. (The 20 sections used for this com parison involve all 
th e  s tan d ard  sections in M ay and  Septem ber an d  only section M during the  
o ther m onths.)

Discussion
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The decrease o f organic carbon con ten t observed in th e  m ud of K eszthely  
B ay  during th e  sum m er m onths and  its increase during th e  colder period is 
undoubted ly  connected w ith th e  am ount an d  ac tiv ity  o f bac teria  ( P o n y i e t 
al., 1972). The carbon con ten t o f th e  richest alga biom ass in  th e  w ater (Tamás,
1972) is negligibly low as com pared to  a  difference o f 0.2 percent o f th e  organic 
m a tte r con ten t observed b y  us. The reed-grass vegeta tion  am ounts to  281 tons 
w et w eight per year (K á r p á t i  an d  V a r g a , 1970) in K eszthely  B ay. This and  
th e  reed  d e tritu s having no t been calculated  m ay  be sufficient for th e  seasonal 
change o f th e  organic m a tte r content. This indicates th e  im portance of th e  
m acro vegetation in  our lake.

S u m m a r y

1. D eterm inations of organic carbon con ten t ob tained  b y  m eans of th e  
“ d ry ” ( E n t z  e t al., 1963) an d  “w et” (W a l k l e y  an d  B l a c k , 1934) m ethods 
of ox idation  are to  be used well on th e  m ud o f th e  open w ater of L ake B alaton. 
The form er m ethod gives higher values above 2 percen t organic carbon con ten t 
th an  th e  la tte r  one.

2. A p art from  th e  K eszthely  B ay, th e  organic carbon con ten t in  th e  
m ud o f th e  open w ater of L ake B alaton  shows a  re la tively  uniform  distribu tion , 
i t  varies betw een 1.52—1.78 percent.

3. The am oun t of th e  organic carbon changes seasonally in  th e  tra n s 
versal section th rough  th e  K eszthely  B ay. I t  was 1.83—1.85 percent during 
sum m er (Ju n e—August) and  1.96 — 2.27 percen t during th e  spring an d  au tum n. 
The au tu m n al increase represents a consequence o f th e  destruction  of th e  
m acro vege ta tion .
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összefoglalás

1. A  száraz  (E ntz  e t  a l., 1963) és n edves ox idá lás  (W a l k l e y  és B la c k , 1934) 
m ódszerével k a p o tt  szerves szén m eg h a tá ro záso k  a  B a la to n  n y íltv íz i iszap ján  jó l h asz 
n á lh a tó k . A  száraz  ox idációval 2%  o rgan ikus szén fe le tt m ag asab b  é r té k e k e t k ap u n k , 
m in t nedves oxidációval.

2. A  K esz th e ly i öbö ltő l e ltek in tv e  a  B a la to n  n y íltv íz i iszap ján ak  szerves szén 
ta r ta lm a  v iszonylag  egyen le tes m egoszlást m u ta t ,  és 1,52 —1,78%  k ö z ö tt vá ltoz ik .

3. A  K esz the ly i öbö lben  v izsgált keresz tsze lvényen  a  szerves szén m ennyisége 
évszakosán  változ ik . N y á ro n  ( jú n iu s—augusz tu s) 1 ,83— 1,86, őszi és ta v a sz i id őszakban  
ped ig  1,96—2,27%  k ö z ö tt ingadozik .
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