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Eutrophication this-well known phenomenon in lakes surrounded by
cultivated countryside is progressing in Lake Balaton. Attention has been
called to this phenomenon repeatedly by SEBESTYEN (SEBESTYEN, 1952; 1973).
The recent situation expressed as the changing rate of primary production
was demonstrated by algal cell countings and by the *C methodics (HERODEK
and OrvAm, 1973; HEroDEK and TamAs, 1973; 1974; 1975). Similarly OrAn
conducted some measurements on primary production by oxygen determina-
tions (OLAH 1975; OLAH 1976 — verb. comm.).

A wider application of this method seemed to be very meaningful because
of its simplicity, fast performance and the possibility of the evaluation of the
results on the spot (VOLLENWEIDER, 1969), to execute simultaneous or semi-
simultaneous studies on wider lake areas in different biotopes, comparing the
data immediately to each other and to obtain circadian data.

Purpose of the work was to clear whether extremely high oxygen satu-
ration would appear during summer or autumn 1975, due to remarkable water
bloom or water coloration (Vegetationsfirbung) indicating the possibility of
a new winter fishkill. Another goal was to study the highly eutrophic south-
western lake areas and to check more exactly their northern limits to state
whether any expansion can be noticed for 1975 in comparison to the previous
years.

Methods

Measurements have been carried out by the Dissolved Oxygen Meter
Model 15A (Electronic Instruments Ltd. Richmond Surrey). Temperature
and oxygen saturation values were recorded from the surface to the bottom
at distances of 0.5 m each. By this way the absolute amounts of dissolved
oxygen could be calculated for selected water layers and for the water column
as a whole. From time to time control measurements have been conducted
by the classical methods of WINKLER and MAUCHA (MAUCHA, 1945—4T7).

Regional measurements have been executed during windless periods
following windy days. It is worth mentioning that in the open water of the
lake on windy days the oxygen saturation of the whole water mass ranged
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around 100 per cent. This situation could be used as comparison for our
resuits during windless periods.

In the lake section near Keszthely (Keszthelyi-obol, Keszthely-basin,
Bay of Keszthely) showing very high productivity (HErRODEK and TAMmAs,
1975), some circadian measurements have been carried out. The amounts
of dissolved oxygen lost by respiration processes were calculated from samples
taken from any depth at night by calm weather under unstratified conditions
and in the afternoon from the lower aphotic water layer during stratification.
Stability values (S) in mkg/m?were calculated according to RuTTNER (RUTTNER,
1962).

Data of semi-synchronic measurements obtained in the late afternoon
within a short time period in different lake areas seem to be well comparable
to each other as far as results on fixed stations under similar conditions did
not show remarkable variations. The values of oxygen productions calculated
are underestimated because of loss of dissolved oxygen by diffusion, especially
by high O, saturation (e.g. 150—200 %). This loss is not included in our cal-
culations.

Though application of this method is restricted in the open water to
calm, almost windless periods, its great advantage is to reach comparative
results of the lake by one person in the cross-section of Lake Balaton within
about a half hour and in its length within 2 to 3 hours.

Results and conclusions

1. Circadian measurements. Studies on temperature and oxygen satura-
tion have been performed on 22—23th July and 13 —14th August 1975, at a
fixed station in the Bay of Keszthely, near the point marked since years as
Station M, (SEBESTYEN, 1960). Measurements were carried on at some occa-
sions in the evening and at night but regularly at one hour intervals from
dawn till afternoon (Figs 1 and 2).

From the temperature data the mean values for the upper water layer
(layer “A” between surface and 1.25 m depth) and the lower water layer
(layer “B” between 1.25 and 2.50 m depths) could be calculated. Form these
mean values the stability values (S) became available (Tables I and IT).

It was evident that during a windless night following the temperature
decrease at the surface a reverse temperature stratification occurred. This kind
of stratification induced according its negative stability naturally convection
currents due to differences in specific gravity. Starting at daybreak (form about
430 a.m. in July and 6°° a.m. in August) caused by the warming up of the surface
water layers, the temperature instability decreased but still persisted for some
time. At this stage the slightest breeze can mix the total water column. Further
increase of the surface temperature during the next period leads to positive
stratification and in the meantime to increased thermal stability.

Yet in the morning the increased stability values remained low till
8 a.m. on July 23rd and till 10 a.m. on August 14th, not surpassing the values
of 0.04 to 0.08 mkg/m?. This weak stability still does not interfere the mixing
of the layers A and B by gentle water movements. Stability conditions pictured
above are in favour to supply the lower water layers (B) with oxygen suitable
for fish life and possibly to avoid the development of oxygen-free zones in Lake
Balaton near the bottom even at calm periods of longer durations.
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be 0.4 g O,/m?[hour in each water layer (A and B). This value could not be
determined separately in the two layers in the early morning hours because
of vertical water movements of different intensity. Under well stratified condi-
tions in the afternoon the respiration value could be determined again but
only in the lower water layer (B) without assimilation. The result was the
same as at night i.e. 0.4 g O,/m*hour. Thus at the period studied and under
conditions in question the estimated respiration values of the whole water
column were round 0.8 g O,/m?/hour. Using this value as correction, beside
the measured net oxygen production values of the gross production could be
estimated.

The values of dissolved oxygen were increasing overday in the upper
water layers as expected. There was only a slight but gradual increment between
4 and 7 a.m. followed by a rapid increase between 8 and 11 a.m. Afterwards
the increase of oxygen saturation slowed down or ceased and even loss of oxy-
gen could be stated. (Comp. DviHALLY, 1975). A new increment was present
in the afternoon. The same tendency appeared summing up the values of layers
A and B together (Tables 111 and 1V ).

g/m¢
18 13 August 1975—14 August 1975
16 Dissolved 0>
°C
24 Temperature
23
224
21-1
mkg/m?
+0.2 Stability
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Fig. 2. Data on 13—14th August 1975 (Explanation see Fig. 1)
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TABLE V
Values of oxygen production in g/m* on 24th July in the Bay of Keszthely

' | 10-11% | 11913 | 13—15

Time [y | 45 | 6—7 ‘ -8 | 8-9 | o-10 | } ’ 1516
1 I | PFS O i i
| |
Net —0.80 —0.77 —.035 —0.15 4-0.78 | +0.64 ; +1.50 +0.52 —0.09 \ +1.09% l +0.43
Gross 0.00 +0.03 0.45 | 0.65 1.58 I 1.44 | 2.30 1.32 0.71 1.89*% | 1.28
Sum Net —0.80 —1.57 —1.92 l —-2.07 | -129| -—0.65 ‘ +0.85 +1.37 +1.28 +2.37% | +2.80
Sum Gross 0.00 +0.03 ‘ 0.48 | 113 | 2.71 4.15 | 6.45 Py e ‘ 8.48 10.37* ‘ 11.60
\ | T \ 1 »
* Mean values from measurements at 13, 14 and 15 hours
TABLE VI
Data on 14th August 1975 (See Table V')
Time 6—7 ’ 75 i 8—9 } a—to". | . 0-11 i 11—12 : 1213 ‘ 13—14 \ 14—15 15—16
4 ‘ I 5
Net 0.72 E 0.72 076 | 1.68 3.02 ‘ 0.94%% | 0.04%% | 0.04% | 1.3 — 2.92%k*
Gross 1.52 ! 1.52 1.56 | 2.48 3.82 ‘ 1.74%* ‘ 1.74** | 1.74%* i 1.93 — 2.12%**
Sum Net 0.72 1.44 2.20 ; 3.88 6.90 | 7.84%* 8.78%*% | 9.72%* 10.85 7.93%%*
Sum Gross 1.52 3.04 ’ 4.60 | 7.08 10.90 | 12.64** 14.38%* ‘ 16.12%* 18.05 15.93***
\ \ | ‘ |

*% Interpolations. *** Extrapolations

LL
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