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Inform ations on th e  organic m a tte r co n ten t o f th e  bo ttom  deposits ol 
Lake B alaton  were presen ted  the  f irs t tim e b y  E mszt (1911) on th e  basis o f 
six mud-cores. This s tu d y  was followed by  th a t  o f Csa já g h y  an d  T o ln a i (1955) 
publishing d a ta  on th is topic on th e  basis o f tw o sam ples tak en  in  th e  K ereked  
Bay. Entz e t al. (1963) carried  o u t studies on th e  bo ttom  deposits of the  
K eszthely  B ay.

P o n y i e t al. (1972) and  F ra n k ó  and  P o n y i (1973a; b) provide d a ta  o f a 
large num ber of analyses on organic carbon. The firs t s tu d y  concerned exam ined 
64 samples tak en  a t  nine transversal sections o f L ake B alaton, and  th e  la tte r  
one clarified th e  seasonal fluctua tion  in  th e  q u an tity  of organic carbon conten t 
o f  bo ttom  deposits a t five stations o f th e  K eszthely  Bay.

Owing to  th e  curren t conditions a  significant q u an tity  o f the  sedim ent 
an d  o f th e  particu la te  organic substances m igrate tow ards th e  calm est w ater 
areas (dead d rift spaces) and  accum ulate there (L ig e t i , 1974). B ased on previous 
works on th e  bo ttom  sedim ent o f th e  K eszthely  B ay  it  was suggested th a t  th e  
organic m atte r occurs in  spots on th e  bottom .

The aim  of our work was to  draw  a  possibly clear p ictu re on th e  d istrib u ­
tion  o f the  organic m a tte r of bo ttom  deposits on th e  basis o f sam ples tak en  
from  the  whole lake.

Localities, dates and methods of collection

Samples were tak en  w ith  Ekm an-B irge b o ttom  sam pler from  7 points 
each of th e  24 transversal sections of th e  lake ( Fig. 1) in  the  period of A ugust — 
Septem ber 1971. D etailed  description of th e  sections worked up is given in  the 
s tu d y  of Mü l l e r  (1969). A liquot sam pler were tak en  from  th e  hom ogenizate 
o f the  top  5 cm th ick  sedim ent layer and  dried  a t  40—50 °C in an  ae ra ted  
desiccator.

The organic carbon con ten t was determ ined by  th e  m ethod  ad ap ted  
from  W a l k l e y  and  B lack  (1934). The end  po in t o f th e  titra tio n  o f K 2C r20 ? 
was determ ined in th ree  parallels w ith  R a v e h ’s and  A v n im e l e c h ’s m ethod 
(1972) using an  au tom atic  titr im e te r o f th e  ty p e  R adelkis OP-506 connected 
to  Ag/AgCl reference electrode of th e  ty p e  Op-8212 and  poten tiom etric g raph it
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F új. 1. D is tr ib u tio n  o f  o rgan ic  c a rb o n  content in  th e  u p p e r sed im en t lay e r o f L ak e  B a la to n

158



159

electrode o f th e  ty p e  OP-C-7111-D. The determ ination  o f organic carbon 
con ten t (D a v i e s , 1974) was n o t d istu rbed  b y  th e  very  high C aC 03 con ten t 
which is characteristic in Lake B alaton  ( E m s z t , 1911; E n t z , 1959; F r a n k ó  
and  P o n y i , 1973 a; b).

Results and discussion

Com pared to  o ther lakes (S c h ö n b o r n  e t al., 1965; H a n s e n , 1961; 
R y b a k , 1969; T h o m a s  e t al., 1973) th e  results show th a t  th e  organic carbon 
conten t of th e  open w ater bo ttom  sedim ent o f L ake B alaton  is approxim ately  
low. B ased on 168 m ud-sam ples analysed (Fig. 1) it  was found th a t  localities 
w ith  higher organic carbon con ten t (over 1.9 per cent) are s itu a ted  in th e  tw o 
south-w estern basins o f th e  lake. The organic carbon conten t of these basins 
(sections I —V II) is d is trib u ted  in  spots. From  th is  po in t o f view th e  cen tral 
basin of th e  lake shows hom ogenous d istribu tion  (sections V I I—XVI). The 
north -eastern  basin (sections X V III  —XXV) d istribu tion  has a mosaic p a tte rn  
as well as in  th e  tw o basins of th e  south-w estern region, w ith  th e  distinction 
th a t  higher values th a n  1.9 per cent were absent. On th e  basis of th e  average 
organic carbon con ten t calculated for one section th e  four basins can well be 
d ifferen tiated  from  each o ther (Fig. 2).

The d istribu tion  of organic carbon con ten t m ay be explained b y  the  
currents raised by  th e  prevailing winds (M t js z k a l a y  and  S t a r o s o l s z k y ,

F ig . 2. V aria tion  in  th e  m ean  o rganic  carbon  co n en t a t  th e  sec tions o f th e  fo u r basins
o f  L ake  B a la to n
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1964; S z e s z t a y , 1967; L i g e t i , 1974). Since th e  sam ples were tak en  from  the  
to p  5 cm th ick  layer, the  m ap showing th e  d istribu tion  o f th e  organic carbon 
con ten t based on our investigations, reflects th e  situation  developed in the  
p ast 20 30 years ( P o n y i , 1971).

The open w aters under th e  effects of th e  m ost intensive currents (sections 
I I ,  I I I ,  X V III) have sandy  bo ttom s of low organic carbon content.

Concerning th e  tribu taries, the  effect of R iver Z ala on th e  d istribu tion  
of organic m a tte r  seems to  be significant, however, i t  can be dem onstrated  
only in the  K eszthely  B ay  ( P á s z t ó , 1963; P o n y i  e t al., 1972; L i g e t i , 1974).

In  the  knowledge of o ther lite rary  d a ta  (O h l e , 1958; 1962; K u s n e t z o v , 
1968; K a j a k  e t al., 1970) as th e  m ain source of organic carbon con ten t in  th e  
bo ttom  deposit th e  phy top lank ton  p roduction  should be m entioned although 
there  are studies (S e b e s t y é n , 1949; 1964), which underline th e  role of de tritu s 
o f m acro-vegetation in  th is  aspect. The au thors m entioned above have pointed 
ou t th a t  no t more th an  0.8 — 30.0 per cent of th e  p rim ary  production increases 
th e  carbon con ten t o f the  bo ttom  deposits.

D uring our investigations carried o u t m onth ly  in  th e  K eszthely  B ay  
(F r a n k ó  and  P o n y i , 1973a), classified as hyperthrophic ( H b e o d e k  and  
T a m á s , 1975), th e  annual increase o f organic carbon was found to  be abou t
0.2 per cent. I t  is suggested th a t  because of its rap id  renew al th e  extrem ely  
high alga production (830 gC/m2/year) ( H e r o d e k  and  T a m á s , 1975) rem ains 
suspended in th e  w ater or can be found only in th e  upperm ost m ud layer of 
some m illim etres thickness.

On Ju ly  26, 1972 an  exploratory  s tu d y  was carried  o u t on th e  p articu la te  
organic m atte r discharge o f R iver Zala. W ate r sam ples o f 50— 50 litres tak en  
from  th ree points in th e  m ainstream  of the  river were filtered  th rough  a  No. 25 
n e t and  the  filtra tes  were un ited . The n e t became plugged soon and  has to  be 
rubbed  and  p a tte d  to  filte r th e  to ta l  am ount of w ater. I t  is suggested th a t 
organic partic les larger th a n  50 /x in  diam eters rem ained in th e  net.

A t the  da te  of th e  field collection th e  floating sedim ent was determ ined 
to  be 11.68 g/m 3 in R iver Zala. B y using th e  “ d ry  com bustion” m ethod 0.52 
g/m 3 organic m a tte r was identified  in  th e  sample.

Since th e  average w ater o u tp u t of R iver Zala is 250 300 million m 3/year
( P a c h n e r , 1972) n o t less th an  131 — 157 tonnes of particu la te  organic m atte r 
are yearly  carried into Lake B alaton  by  th e  river. Supposed an uniform  spreading 
of th is  m a tte r in  th e  K eszthely  B ay  (surface of 38 km 2/each m2 w ould share 
3 —4 g of it. In  practice, however, th is value m ay be several tim es higher, since 
th e  above calculation disregarded th e  fact th a t  th e  increase of w ater o u tp u t 
m ay lead to  an  increase of 10—20 per cent of th e  organic m a tte r an d  th a t  the  
q u an tity  of p a rticu la te  organic m a tte r of sm aller th a n  50 /i size m ay be more 
th a n  it  was m easured to  be. D espite these facts, th e  q u an tity  o f particu la te  
organic m a tte r carried  by  R iver Zala cannot be said  to  be significant. I t  becomes 
obvious when com paring it  to  th e  q u an tity  of dissolved organic carbon of 
th e  river ( F e l f ö l d y  e t al., 1970) found to  be as g reat as 2,215 tons a year in 
average.

R egarding th e  rap id  w ater renew al in th e  K eszthely  B ay  (14 m onths; 
S z e s z t a y , 1967) i t  is seen th a t  each m2 of th e  bay  shares in an  average 60 g 
dissolved organic carbon a  year.

Owing to  m ethodological differences th e  presen t d a ta  on organic carbon 
canno t be com pared to  those ob tained  previously ( F r a n k ó  and  P o n y i , 1973a).
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However, th e  d a ta  of “ d ry  com bustion” (Table I )  were to  be com pared and  
i t  was found th a t  in th e  K eszthely  B ay  th e  q u an tity  o f organic m a tte r increased 
to  3-fold during the  p a s t 70 years w ith  lower increase a t  o ther places. As a  
whole, th e  organic m a tte r  conten t of th e  sedim ent of the  lake is low. I t  m ay be 
a ttr ib u te d  to  th e  wave action d rifting  a  p a r t  o f th e  organic m atte r ashore 
(drifts) and  to  the  currents raised by  w ind carrying the  organic m a tte r tow ards 
th e  w ind-protected  n o rth  shore, th e  site o f reed  stands. A t th is  la tte r  area 
e v e n  organic m a tte r  con ten t o f 40 per cent was found ( E n t z  e t al., 1963).

T A B L E  I
Organic matter content of the upper sediment layer of Lake  B alaton  

in  different years
(a t a  depth o f 3 m , m easured by “dry com bustion")

E mszt
1911
%

E n tz  e t  al. 
1963
%

E r an kó  an d  
P o n t i  1973

%

Keszthely 2.13 3.20 7.95
Akaii—  Szemes 3.21 — 3.15
T i h a n y ,  n o r t h  s h o r e 1.25 — 2.93

Summ ary

H aving  th e  organic carbon con ten t o f 168 m ud-sam ples tak en  a t  24 
transversal sections in  L ake B alaton  analysed w ith  W a l k l e y ’s and  B l a c k ’s 
m ethod, th e  au thors conclude as follows:

1. Com pared to  o ther E uropean  lakes th e  organic carbon con ten t of the  
to p  5 cm th ick  sedim ent layer of th e  lake (varying between 0.27 an d  2.33 
per cent) is very  low.

2. In  th e  tw o basins o f the  south-w estern region w ith  m ost of th e  w aters 
inflowing here, th e  organic carbon con ten t is re la tively  higher (over 1.9 per 
cent).

3. A p art from  th e  cen tral basin th e  organic carbon is d istribu ted  in  spots. 
This phenom enon is due to  th e  typ ical hydrodynam ic conditions of th e  lake 
an d  p a rtly  to  th e  effedt of R iver Zala (K eszthely Bay).

4. The m ean organic carbon con ten t of th e  sections decreases from  the  
south-w est end  of th e  lake (section I) to  th e  beginning of th e  north -east basin 
(section X V III) w ith  a slow increase from  here. P robably , owing to  th e  currents 
th e  m ean organic carbon conten t decreases between th e  basins.
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A  SZ E R V E S S Z É N  H O R IZ O N T Á L IS  E LO SZ LÁ SA  
A  B A LA TO N  F E L S Ő  IS Z A P R É T E G É B E N

F rankó  A n d rá s  és P o n y i Jenő

Összefoglalás

A  B a la to n  24 keresz tsze lvénybő l szárm azó  168 iszap m in ta  szervesszén ana líz isé t 
W a l k l e y  és B lack  m ódszerével végez ték  el a  szerzők, m elynek  a la p já n  a  következő  
m eg á llap ítá so k a t te t té k :

1. A  tó  felső 5 cm -es iszap ré tegének  szerves C ta r ta lm a  m ás  eu rópa i ta v a k h o z  
v iszo n y ítv a  igen alacsony  és 0 ,27—2,33%  k ö z ö tt vá ltoz ik .

2. A  tó  D N y-i részén  fekvő k é t m edencében , a h o v á  a  v ízbefo lyások  d ö n tő  többsége  
to rko llik , v iszonylag  m ag asab b ak  a  szerves C é rték ek  (1,9%  fe le tt).

3. A  középső m edencé tő l e ltek in tv e  a  szerves C fo ltszerűen  oszlik el, m e ly e t a  tó  
sa já tság o s h id ro d in am ik a i v iszonyai (É K -i m edence), és részben  a  Z ala-folyó h a tá s a  
(K eszthelyi-öböl) m agyaráz .

4. A  v izsgált keresz tsze lvények  szerves C ta r ta lm á n a k  á tlag é rték e i a  tó  D N y-i 
végétő l (I. szelvény) csökkenő te n d e n c iá t m u ta tn a k  az É K - i m edence kezdeté ig  (X V III . 
szelvény), m a jd  ú jra  v a lam ely es t m egem elkednek . A  m edencék  k ö zö tt, fe ltehe tően  az 
á ram lások  m ia tt ,  az á tla g  szervesszén é rték ek  lecsökkennek.
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