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The distribution of the organic carbon content in the upper layer of the
sediment of the open water of Lake Balaton has roughly been outlined in our
previous papers (PoNvyI et al., 1972; FRANKG and Ponyr, 1973). It has been
established that Keszthely Bay and its surrounding significantly differ from
the mud of other regions of the lake. Recently the seasonal change of the or-
ganic content of the mud has been investigated. However, the method of
“dry combustion” having been applied so far did not prove to be suitable
for this purpose, mainly because of its high time-consumption. Among the
methods of “wet combustion” we found to be the best described in No. 16
of the IBP Handbook, the application of which allows us to compare our
results in the future with those obtained during the examination of other lakes.

Therefore the present paper has two aims: to present the results of
organic carbon analyses carried out mainly in Keszthely Bay, and on other
hand, to compare the formerly used and the new methods on the mud samples
of Balaton according to necessity.

Dates, places and method of collecting
Mud samples were taken monthly from the middle of May till the middle

of November 1972 from 5 points of each of the 5 standard transversal sections
of the lake by means of an Ekman-Birge dredge (Fig. 1). Aliquotes were taken
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Fig. 1. Collecting places in Lake Balaton
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from the upper layer of 5 cm thickness, dried at 40—50° C in a ventillated ex-
siccator, then powderized. The organic carbon content was determined using
the method of Walkiley and Birack (1934) (cit. by Holme and Mclntyre,
1971).

Results

Mud samples taken during September 1971 were analyzed by both
methods of determination of organic carbon content (Table I). No essential
difference was found between the two series of results, apart from the samples
of Keszthely Bay being richer and more heterogeneous in organic substances,
where the differences were larger. The standard errors of the means obtained
from the 5 places of the transversal section originate not only in the inaccuracy
of the method but also in the different structure within the section.

TABLE |

Comparison of organic carbon determinations by means
of the wet combustion (Waitkiley and Brack, 1934) and
the dry one (Entz et al. 1963) on the samples taken
from different regions of Lake Balaton during September 1971

. % of organic carbon, o of ic carbon,

Section velue %fxiga]i%am aod  RIue of try oxietion
M (Keszthely) 2.23%0.05 4.61+1.90
K 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 of a spring and autumn series of samples from 1972 clearly
indicate the separation of Keszthely Bay from the other regions of the lake
as regards the organic carbon content (Table Il). A strongly significant
difference was found between section M (Keszthely) and section A (in front
of the Biological Institute) (P < 0.01).

TABLE 11

The percentual occurrence of organic carbon in the mud
of 5 sections of Lake Balaton in May and September 1972

Section May September
M (Keszthely) 1.98+0.05 2.01+0.05
K 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 (Bfiizf6) 1.52+0.02 1.54+0.01
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TABLE III

Change of the organic carbon content
in the transversal section of Keszthely Bay (M)
during 1972

Month I 9, of organic carbon
May 1.98-£0.05
June 1.85-4-0.04
July 1.84-40.03
August 1.83-+0.04
September 2.0140.05
October 1.964-0.07
November 2.274-0.09

The monthly analyses carried out in Keszthely Bay display a significant
change of the organic carbon content (7'able 111 ). During the warmer months
(June, July and August) it varied between 1.83—1.85 percent, whereas during
the colder spring and autumn months, values between 1.96-—-2.27 percent
were found.

Discussion

The results obtained using the method of “wet combustion” for the
determination of organic carbon content support the earlier findings (PonNvr
et al., 1972), namely that the organic carbon content of the mud of the open
water of Lake Balaton is low, furthermore, the mud of Keszthely Bay differs
from other regions of the lake because of its higher organic matter content.

Essentially similar results were obtained using the former and the present
method, differences occur only in the section of Keszthely Bay. Considerably
wide variations were found between the 5 points of this section by means of
the method of “dry combustion”. The question may arise in connection with
that method that the duration (15 min) of destruction by the mixture of chrome
and sulphuric acids may perhaps be short for the mud samples being richer
in organic substances (cf. T'able I). However, the treatments of the same
samples of the section M for 15 and 60 min resulted in the same figures (2.21
percent after 15 and 2.30 percent after 60 min). On this basis one can assume
that above 2 percent organic substance content, the results obtained by the
method of “‘wet combustion” are more reliable than those of the “dry”” method.

Apart from Keszthely Bay, the distribution of the organic substance
of the mud of the open water is relatively homogeneous which can obviously
be explained by the effects of wind and waves. One can mention as a charac-
teristic instance for that the percentual frequency of distribution of the organic
carbon content. Comparing the data of 5 points of each of the 20 sections
dividing the points into groups being nearer to the south and the north shore-
line, one can find that in a ratio of fifty : fifty either the southern or the nor-
thern values are higher. (The 20 sections used for this comparison involve all
the standard sections in May and September and only section M during the
other months.)
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The decrease of organic carbon content observed in the mud of Keszthely
Bay during the summer months and its increase during the colder period is
undoubtedly connected with the amount and activity of bacteria (PoNyrI et
al., 1972). The carbon content of the richest alga biomass in the water (TamAs,
1972) is negligibly low as compared to a difference of 0.2 percent of the organic
matter content observed by us. The reed-grass vegetation amounts to 281 tons
wet weight per year (KARPATI and VARGA, 1970) in Keszthely Bay. This and
the reed detritus having not been calculated may be sufficient for the seasonal
change of the organic matter content. This indicates the importance of the
macrovegetation in our lake.

Summary

1. Determinations of organic carbon content obtained by means of the
“dry” (ExTz et al., 1963) and “wet” (WALKLEY and BrLACK, 1934) methods
of oxidation are to be used well on the mud of the open water of Lake Balaton.
The former method gives higher values above 2 percent organic carbon content
than the latter one.

2. Apart from the Keszthely Bay, the organic carbon content in the
mud of the open water of Lake Balaton shows a relatively uniform distribution,
it varies between 1.52—1.78 percent.

3. The amount of the organic carbon changes seasonally in the trans-
versal section through the Keszthely Bay. It was 1.83—1.85 percent during
summer (June—August) and 1.96 —2.27 percent during the spring and autumn.
The autumnal increase represents a consequence of the destruction of the
macrovegetation.

REFERENCES

Bucnanax, J. B., Kamy, J. M. (1971): Measurement of the physiological and chemical
environment. — In: N. A. Horme, A. D. McINTYRE: Methods for the study of
marine benthos, IBP Handbook No. 16, 30—58.

Entz, B., Ponvi, J. E., TamAs, G. (1963): Sedimentuntersuchungen im siidwestlichsten
Teile des Balaton, in der Bucht von Keszthely in 1962. — Annal. Biol. Tihany
30, 103—125.

Franko, A., Ponvyr, J. E. (1973): A szén és nitrogén ardnyénak véltozésa a Balaton felsé
iszaprétegében. — Hidrologiai Kozl. 2, 81—84 (in Hungarian with English sum-
mary).

KAirpATr, I., VARGA, Gy. (1970): Results of studying the reed-grass vegetation of Keszt-
hely-Bay. — Publ. Agricult. Coll. Keszthely, Hungary 12, 67. (in Hungarian with
English, German and Russian summary).

Ponyr, J. E., OLAH, J., FRANKO, A. (1972): Distribution of organic matter and bacteria
in the upper layer of bottom deposit in the open water of Lake Balaton. — Annal.
Biol. Tihany 39, 144—148.

TamAs, G. (1972): Horizontal phytoplankton studies in Lake Balaton based on scoped
samples and filtrates taken in 1967. — Ibid. 39, 151—188.

VITUKI Report (1966): Interagency researches on sedimentation of Lake Balaton in
1963—64. — Ed.: Szeszray, K. pp. 88. (Lithogr., in Hungarian.)

WarLkrLEY, A., Brack, I. A. (1934): An examination of the Degtjareff method for deter-
mining soil organic matter, and a proposed modification of the chromic acid
titration method. — Soil. Sci. 37, 29—38. (cit. ap. J. B. BucHANAN, J. M. KAIN,
1971).



189

A SZERVES SZEN MENNYISEGENEK EVSZAKOS VALTOZASA
A BALATONBAN 1972-BEN

Franké Andrds és Ponyi Jend

Osszefoglalas

1. A szdraz (ExTz et al., 1963) és nedves oxiddlds (WALKLEY és Brack, 1934)
médszerével kapott szerves szén meghatdrozdsok a Balaton nyfltvizi iszapjén j6l hasz-
nélhaték. A szaraz oxiddciéval 29, organikus szén felett magasabb értékeket kapunk,
mint nedves oxiddciéval.

2. A Keszthelyi 6boltél eltekintve a Balaton nyiltvizi iszapjdnak szerves szén
tartalma viszonylag egyenletes megoszldst mutat, és 1,62—1,789, koézott véltozik.

3. A Keszthelyi 6bdlben vizsgélt keresztszelvényen a szerves szén mennyisége
évszakosan véltozik. Nyéron (junius—augusztus) 1,83 —1,85, 6szi és tavaszi idészakban
pedig 1,96 —2,27% kozott ingadozik.
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