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In modern limnological research the study of the physical and
chemical conditions of the water plays a constantlv growing part, as
these conditions and their variations influence decisively the formation,
continuity and changes in the living world of the water. Among these
decisive factors are the movement of the water, its temperature, light
conditions, total salt concentration, oxygen content, pH, organic substan-
ces, the maximum or minimum presence of numerous dissolved inorga-
nic ions etc.

Much research has been devoted to the study of these fac-
tors in Lake Balaton (ENTz, G. and SEBESTYEN, 1946:219—255) but this
work was not carried out throughout all the seasons, most of it being
done in summer, and furthermore most of it took only one of the factors
into consideration. As the different factors and their changes do not act
singly on the different organisms but together and even reciprocallv®)
(OsTERLIND, 1947, [.. D. TownseND and H. CuevNE, 1944, WELCH, 1935),
it seemed desirable to undertake systematic investigations along these
lines in Lake Balaton. The first part of my investigations, from the.end
of September, 1948, to April 1949, were principally devoted to the tem-
perature, transparence, pH, dissolved oxygen and dissolved organic sub-
stances, their seasonal changes, and the possible relations existing
among these factors.

Samples were collected in two places: 1.) In the open water in
front of the Hungarian Biological Research Imstitute at about 250 m
from the shore, in water 3 m deep; 2.) In the ., K ut“, the deepest part
of Lake Balaton, near the Tihany ferry, in water 10 m deep. We took
the water samples at distances of 1 m, advancing from the surface to
the boitom, with a Ruttner vessel. The collected material was brought
to the laboratory in vessels with polished glass stoppers and worked up
in the shortest possible time.

* THIENEMANN 1939 p. £271—272: ,18. Alle Einzelfaktoren eines Biotops wie auch
des gesamten Lebensraumes stehen in engster Wechselwirkung miteinander; daher wirkt
thre Gesamtheit wiederum als iibergeordneter Faktor — ,lokaler Einheitsfaktor*
FrIEDERICHS) fiir Einzelbiotop als ,Holocoen“ (FRIEDERICHS) fiir den gesamten
Lebensraum (Weltzusammenhang) ...
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TEMPERATURE

A thermometer with a scale marked at 0.1° C intervals, installed
in the Ruttner vessel, indicated the temperature. As appears from
Table I. and Figure 1, the temperature of the water dropped
gradually from 16—18° C in September, to 1—2° C at the end of No~
vember and oscillated thereabout until it froze. There was no appre-
ciable difference in the temperature at any distance from the surface
to the bottom, so that we cannot speak of temperature stratification
in either of the collecting places, in front of the Institute or in the Kut.
Slight temporary differences in temperature occurred between surface
and bottom in the former spot (e. g. September 28th 1.5° C and Octo-
ber 19th 0.6° C) whereas during the same time, under the same circum-
stances, the greatest difference observed in the Kiat was 0,3° C. This
is probably closely connected with the almost constant strong current
existing in the Kit, amounting at the time of our collections to 10—20
m/min. With the formation of ice a reversed temperature stratifica-
fion* occurred, which gradually became more pronounced with the
warming of the water which, as we know, takes place under the ice
{ENTz, G. and SEBESTYEN, 1946:239). Whereas at Collecting place I. on
December 14th, the day it froze, the difference between surface and
bottom water was 0.0° C, on December 29th it was 1.0° C, and by Ja-
nuary 10th had risen to 3.0° C. At the same time, a similar stratifica-
tion occurred in the Kit (on January 4th 1.5° C). On the breaking up
of the ice the stratification diminished again, and ceased on its dis-
appearance, in booth places ( fanuary 22nd 0,1° C). In the meantime the
water cooled to a uniform 1—2° C. After this, no similar prolonged
temperature stratification was observed. At one, time, when the lake
froze in again there was, onx March 12th, a difference in temperature
between surface and bottom water (1.2° C) but it ceased after a few
days, when' the ice melted.** The conditions of temperature on March
23rd were interesting. At that time, after several days of blustering
storm, the morning temperature was uniformly 2,7° C. In the after-
noon, with quiet sunny weather, a great warmth set in. It began to heat
the surface of the very troubled water, which reached 3.1° C, while at
the bottom the temperature remained at 2.7° C. This paradoxical condi-
tion ceased on the following day, and from then on, the water became
gradually warmer and was at the beginning of April 10—12° C, at the
end of April 18—20° C. This very decided and rapid heating. means
that'raising the temperature of the whole water volume of the lake re-

quires 36.10" calories, which represents the consumption of 4,500,000
ions of the best coal.

* By stratification here and in the following I do mnot mean stratification as
generally used in the limnology, occurring in deep lakes, but merely the ,micro-
stratification evidenced in small differences occurring from t#ime to time in the shoal
water of Lake Balatomn.

** It is {o be noted that the ice does not often break up and then form again in
Lake Balaton (see EXTZ and SEBESTYEN, 1946 239),
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Fig. 1. Changes in temperature, pH and dissolved oxygen content of the water of
Lake Balaton from October 1948, to April 1949, at Tihany in front of the Biological
Research Institute at 250 m from the shore. The pH graph (7.8—84) here and there
consists of a double line, when there was an appreciable difference in the values
measured at the same time and pllace between surface and bottom. The double line
represents the outside values. The double line of the temperature graph T (16—0° C)
expresses the difference on November 19, but especially from December 14 to March 13,
again between surface (0 m) and bottom (3 m). Where there is a single line no diffe-
rence in temperature could be observed between surface and bottom. The Q content is
expressed in mg/l (10—46) and in ©°<wua Saturation.

DISSOLVED OXYGEN CONTENT

Determination of the oxygen content of the water was made by
M aucha's method (1945)AS Mualler (1929), Maldura (1931), Csegezy
(1938), Doby and Jacze (1939), Szabs (1930), and other investigators
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have shown, the water of the Balaton is saturated or super-saturated
with oxygen. But continuous investigations extending over the whole
year have not yet been made. During the present investigation the
amount of dissolved oxygen was 10.5—10.7 mg/l at the beginning of Oc-
tober. From then on, it rose with the lowering of the temperature, and
by the middle of December, when the lake froze, it had attained 13—14
mg/l. This rise continued under the ice, up to 15—16 mg/l. The maxi-
mum oxygen content, like the maximum relative saturation, is reached
just before the ice breaks up. As the ice begins to melt and then dis-
appears, the oxygen content drops again to 13—14 mg/l. This contin-
ues with the further rise in temperature and at the beginning of April
there was only 11—12 mg/l oxygen in the water. The relative satu-
ration in the open water in autumn, oscillated between 93 and 107%.
Wheen the surface was frozen, the saturation rose to 120—125% but after
the ice!melted it again dropped to a value of about 100%. Generally in
front of the Institute higher saturation values than 103% were only
obtained in quiet weather, lower than 99% only in stormy weather, in
violently agitated . water, or immediately after storms. (See SzaB6 1. c. p.
492). Apparently in the Kit the current also plays an important part
in the formation of oxygen saturation, for here the differences appearing
elsewhere between quiet and stormy weather are much more indistinct.

I found conditions deviating significantly from the saturation
values, only under quite special conditions. Thus in the Kis-6bol — near
the shore — large shoals of fish assemble in November and December.
In their midst the saturation values were very low (85—50, or even
30%). But here there were really ,,more fish than water”, so that these
?x’{lreme values are due to the significant oxygen consumption of the
ich.

We can scarcely speak of oxygen stratification in the different
depths. The whole mass of water in Lake Balaton is uniformly satura-
ted with oxygen, from surface to bottom. From December 14th 1948,
to January 13th 1949, when the lake was entirely frozen there devel-
oped a slight stratification; the difference, however, between the sur-
face and the bottom values in front of the Institute, scarcely amounted
to 0.1—0.8 mg/l of oxvygen. After the ice began to break up here and
there, but in water samples taken from under the ice, more oxygen oc-
curred near the bottom than on the surface. After the final melfing of
the ice, the oxygen distribution became again completely uniform. On two
occasions less oxygen was found in the Kit near the bottom than on
the surface. This, however may be considered a merely transitory state
of affairs, because while, for example, the oxygen distribution observed
on November 11 was on the surface: 1152 mg/1=100%, and on the
bottom 10.84 mg/1=93.6%, the following day there was again a com-
pletely uniform distribution. But all these divergent values in respect to
depth differ so little from one another, that they can have only the
very slightest effect or none at all on the depth distribution of the living
organisms.

Measurement of diurnal variations were made twice, on March
12—13th, in a lively storm in cloudy weather and on April 6—7th, in
quiet sunny weather. On both occasions the collections were made every
4 hours and the water samples were taken from the surface. The diur-
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nal variation was less in stormy weather than| in the quiet, sunny
weather (See Figure 4). In both cases the oxygen content decreased
from 10 to 14 hrs. and mounted in the afternoon from 14 to 18 hrs. From
18 hrs until morning in quiet weather there was a gradual decrease,
whereas in stormy weather after 22 hrs at night a slow increase set in.
In quiet weather in the open water with less diurnal change there
was on an average less oxygen present than in the Kis-obol at the
same time. There, at a distance of 4—5 m from the shore, with greater
changes, the values fall between those obtained in the open water and
in the reed. The most extreme values were obtained among the broken
stubblé of last year’s reed, thickly overgrown with the organism which
live in its coating. Peak values in all three collection places were ob-
tained at 18 hrs. in quiet weather. [The daily variation wvalues reached,
and even exceeded the differences existing between the different
depths at the same times and places.

LIGHT CONDITIONS

We have at our disposition a number of literary data on the
light-transmitting capacity of Balaton water, from different periods. A
good part of these are no more than measurements with a Secchi disc.
The other more accurate measurements were all made in July and
August (GARTNER, 1929, LUDANY-PATER, 1929, ULrLyorT and KNIGHT,
1938). All the investigations showed, that the water of Lake Balaton is
very turbid and its transparency can change radically in a very short
time — primarily on account of the wind — so that ‘the light conditions
in the lake are exeptionally variable. This circumstance and the fur-
ther one that light is an essential factor in water habitats, makes a de-
tailed study of the problem desirable (BiRGE and Jupay, 1933 Sau-
BERER, 1941, UTTERBACK, 1941. BURR, 1941). I myself approached the
question in several ways. I measured the transparency with a Secchi
disc, I also determined the turbidity indirectly with a Pulfrich photometer,
and recently began investigations with the photoelectric method.

The transparency values as measured with the Secchi disc, from
the end of September to the end of November varied between 70—170
cm in a wind of less than 4 m/sec. Between November 19 and 22 there
were three completely windless days. The transparency then reached
almost 200 cm. A violent storm which followed, on November 24, again
reduced the transparency to 20—30 cm. The values measured at other
similar times of severe storms likewise moved around 20—30 cm. In the
winter under the ice there was a constant, gradual sedimentation of the
{loating particles. The transparency thus gradually increased and on
January 13 in front of the Institute extended to the bottom, (275 cm)
and in the Kat at the same period, was 354 cm. After the ice broke up,
the transparency again diminished. This decrease was especially strik-
ing at the beginning of April, when during 5—6 days of almost com-
pletely windless weather the water kept a milky turbidity and the
iransparency never rose above 40—60 cm.

Parallel with this I began measurements similar to GARTNER's
(1929) with a Pulfrich photometer. In this investigation I worked up
the samples within one or'at the most two hours, and to avoid as far as
possible the settling of the sediment, reversed the bottles several times
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every 15—20 minutes. Contrary to Gartner (1929:187) | guarded
against a ,,thorough shaking*1 as it is my experience that, especially invery
turbid water, where there are large floating particles, the particles
themselves are thus shaken to bits and we get a significantly greater
turbidity than the actually existing one (e. g, a 5% transparency in-
stead of 20%0). | used a 5 cm long cuvette for the measurements and
distilled water as comparative fluid. | also used a yellowish-green filter
for the measurements. (Nioi S. 57 Zeiss). The results are percentage values,
which express what quantity of light progresses) through the water un-
der investigation, as compared with distilled water. The values obtained
are approximately identical with the Secchi disc data (Figure 2).

Fig. 2, In Graph 1 appear, in can, the transparency values as measured with a

Secchi disc. In Graph 2 are given the transparency values as measured with a

Pulfrich Stepphotometer. The curve at the bottom Shows the windl force measured

at collecting time, in mi/sec. On windless days and, naturally, under the ice the wind
force was O, so the curve falls within the abscissa axis.

In quiet autumn weather the surface transparency varied between
80—88%, in winter under the ice in consequence of the constant
settling, it rose to 96% decreased again in spring, so that at the be-
ginning of April, even in quiet weather, it was only 60—80%. From the
surface to the bottom in quiet autumn and winter weather the trans-
parency normally decreased by 1—3%, more rarely by 7—8%, but in
spring, during the greater turbidity, 20 and even 30% differences in
transparency were obtained between surface and bottom. That floating
particles subside in spring much more slowly is probably due — aside
from chemical conditions — to the strong vertical current arising in
consequence of the difference in density of the various layers, caused
by the vigorous warming up in the daytime and extreme cooling at
night, which constantly stirs the water up. In storms, during the whole
period of the investigation, the transparency was 15—20%.
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A good deal of the particles which cause the turbidity dissolves
in diluted hydrochloric acid. (MULLER 1929 p. 151). As second measure-
ment in this investigation, I dropped 0.5 ml 10% hyrochloric acid
into the samples. The values thus obtained were higher than the results
obtained with the original samples by 5—15% in quiet antumn weath-
er, 1—5% higher than in winter under the ice, 20—30% higher in
quiet spring weather, and in general during storms 30—50% higher.
In the samples treated with hydrochloric acid the transparency de-
creases from surface to bottom by 1—4% in the autumn and by about
10% in the spring.

I will not digress here to ‘the photoelectric measurements begun
in the spring, but will discuss them in a later publication.

I carried out several sedimentation experiments during storms
(Figure 3). From these it appears that the settling of floating partic-
les, given ideniical turbidity, is the same in November, March and
May. Thus, with an initial transparency of about 20%, it increased to
52—65% in 2 hours, 64—73% in 4 hours, 74—82% in 8 hours,
70—86% in 12 hours, and after 24 hours® settling was 86—90%. Hence
the distribution as to size of the floating particles agrees, largely speak-
ing in all these samples.

Fig. 3. Results of the sedimentation experiments. The curves show the %oual values
at the different times, measured with a Stepphotometer. Date of samples: 1, 10—6—
1949; 2, 26—11—19483; 3. 5—3—1949; 4. 24—11—1948.

pH CONDITIONS

pH determinations were made by the MAaucHA method (Maucna,
1940, 1945). I myself modified this method slightly. I made two meas-
urements, during which I changed the eprouvettes used for comparison.
1 took the mean value of the two measurements as final result. This
was necessary because the diameters of the different eprouveties, the
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thickness of their walls, differences in shade, etc., affect comparisons
of colour differently. Thus there were differences amounting to as much
as 0.1 pH units in the same samples. On the other hand, by twice meas-
uring the water sample, using several idifferent eprouvettes, the mean
value obtained showed at most a difference of 0.01—0.02 pH unit. Be-
sides this | measured the pH with a Pulfrich photometer and a Sonn-
tagh electric pH measurer. But in the present investigations the M aucnha
method proved the most suitable, for speed and accuracy, and is also
best for field investigations.

Several particulars as to the pH of Balatoni water are given in the
literature. Mutter got a pH of 8.62 in the open water (1929:151) b ory
and Jacze found pH values between 7.8 and 8.9 in the littoral during in-
vestigations made only in the favourable season (1939:33). According to la-
ter measurements (Maucha, Sebestyén, vVerbal communications) the pH
value varies to some extent throughout the year. It likewise varies
throughout the day (Maidura, 1931g).

From the present investigations it was found that the pH of the
water of the Balaton continuously decreases from autumn until the be-
ginning of March, till the disappearance of the last ice covering, with
some relapses (September 27th pH=8.37, March 12th pH=7.88) and
from then on again gradually rises (April 6 pH=8.13). (See Figure
1). The close parallel which appears between seasonal temperature va-
riations and pH changes is interesting. Thus, until the first half of No-
vember both decrease decidedly. From then on, with relatively small
variations, we find low values in both, in fact the lowest temperature
and pH data occur on the same day, March 12th. From then on, both
temperature and pH values gradually rise. Another interesting rela-
tionship, when there was a fairly strong and lasting temperature strati-
fication forming under the ice there was a parallel, fairly significant
difference in pH between surface and bottom (0.05—0.11 pH units).
This is all the more worthy of mention as under experimental con-
ditions a rise in temperature of the water of 10 or even 30° C never
caused a greater change in pH than 0.01—0.02 units, which is still
within the limits of experimental error, and only a rise in temperature
of 40° C caused an appreciable (0.1 pH unit) difference (UsingMaucna‘s
method).

The diurnal pH variation in stormy weather at the end of March
was almost completely insignificant (0-03 pH unit), whereas on April
6th, in quiet, sunny weather, at the same place there was a difference
of 0.11 units, in the values measured. On this occasion a close connec-
tion was shown between the amount of dissolved oxygen and the pH
(See Figure zg a phenomenon similar to which was also observed by
Czerny (1948:4 )

It is possible that the seasonal changes in the transparency of the
water of the Balaton are also connected with the seasonal pH varia-
tions. (Meschkat, 1934 p. 442). Sedimentation tests showed, that if | re-
duced the pH of settling turbid water from 8.1 to 7.8 by adding diluted
hydrochloric acid to it, there was no significant change in the speed of
sedimentation. But on further acidification to pH 7.4, the sedimentation
was definitely accelerated. More detailed investigation is necessary how-
ever, to clear up this question.
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I also determined the dissolved organic contents by MaucHA* g
method (1945). They showed that the oxygen consumption of the organic
material gave values between 1.575—323 O, mg per liter, the mean
value being about 2.5 mg. The values changed constantly, now dimin-
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Fig. 4. Graphs showing the pH, Oz (mg/1), and temperature (° C) data obiained in
diurnal investigations on April 6—7, 1949 and March 12—13. 1. Open water, 2. Interior
o of Kis-6bol. 3. Last year’s reed,

ishing, now increasing according to depth and it was impossible to show
a possible relationship with other factors (see Table I.).

Continuation of the investigations and their extension to other
important factors, as well as knowledge of their closer relationship to
the biology of living organisms, is a task for the future.
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HEKOTOPBIE ®U3WYECKHME W XHUMHYECKHE YCJIOBHUS BOJbl
O3EPA BAJIATOHA; UCCJIEJOBAHHBIE C CEHTSBPS 1948 r-a 10
ATIPEJIA 1949 r-a

{Temnepatypa; mpospauHoOCTb; coflep>XaHue Kucjaopofa; pH u opranuyeckue
BellecTsa)
Astop: BEJIA JHI]
PE3IOME

C ocenu 1948 ropa 0 Becunl 1949 roga s1 uccrenoBan TeMrnepaTypy npospavHocTb,
pH, cofepikanue KUCIOPOJa ¥ OPraHWUECKUX BEmeCTB BOAHI B riivOune 3 M., OKOJIO BOC-
Tounoro Gepera monvocrposa Tuxaub W B riavOune 10 m v ,,Kvr“-a. §I craBun cebe sa-
Aa4dy, YCTaHOBHUTD ONPEACJICHHDIE CE30HHDIE USMEHEHUA UITH-)KE U3MEHEHHUS COOTBETCTBY 10~
e pasHuiM rIyOMHAM, a TaK)Ke VCTaHOBUTb CBSI3b MEXY PaslIMYHbIMA (PaKTOpPaMH.

Bopa o3epa OT nNOBEPXHOCTH 10 [HA ABJIAJACh HACHINEHHON UM NMEepPeHaCHIeHHOH
kucnopoaoM. Munumym Obi1 939, makcumym 1269,. Hacbiienue A0CTUrI0 HaliMeHbIIYIO
crenens BO BpemMst Ovpu a Gonbmvio cTeneHs B TUXVIO norogy. Camasi BbICOKasl CTeNneHb
HACHIMEHHS] BCTpevasiacb 3UMOH, MOJ JIbAOM.

TpospaunocTb, HauuHast ¢ oceHu (70—170 cm. Secchi-puck, 80—889, na (oTo-
merpe Pulfrich-a) nocreneHHo yseliMu¥Balach M [AOCTUrJIa HAWUBLICIIVIO CTENEHb MOJ
nbaom (354 cm., 969,). Becuo#i, xoraa Boaa crana Gosiee Temnsioif, Npo3payHOCTb PE3KO
vmenbmuiachk (4060 cm., 60—809). Bonbinas yacTh MJIOBYUMX YAaCTUL, SIBJISIIOMMXCS
TIPUYHHOW MYTHOCTH pacTBOPAWTCS B pasbanienHoH coysinoi KucioTe.

Myrtem nebonpuo mogudurauun meropa onpegenenus pH npurogxHoro u B nosne-
BbIX VCIIOBHSIX Mbl MOTJiM onpejenuts pH ¢ Touxoctbio + 0.015.

pH nocrenenno ymenpmmuiics ¢ 8,38 (centsibpn) o 7,88 k koHUY 3uMbl. B Havane
anpensi, Korjja Boja crajna Gosee Teruioi pH onsite nogusuiesi no 8,10—8,15.

B obmem pH usmenusics B npsAMOi nponopuuH ¢ temnepaTypoi, a npospayHoCTbL
U COAEp)KaHHe KHUCJIOpPOAAa HM3MEHHJIUCh B 00paTHOW nponopuMu C TeMmmnepaTypoi.



TABLE 1.
Changes in (ransparency, pH, and organic matier content of Balaton water from Sept. 27, 1948 to April 2, 1944

J _ | Transparancy with 9/ Stufen photometer /o H Organic substance

g E§ Tr,:?:c';a in %atura%, cond i vgith HCl1 ; g ’

(=} 2 E [gecchidise] 0O 1 2 ‘275 0 1 2 205 0 1 2 &5 3 0 i 2 72750
27. 9 45 72 80 1 185 .05 93 91 9 90 837 838 837 834

28. 9 21 915 | 8 8 8 19 9o 94 92 93 827 828 826 825

20. ¢ 1 1320 85 8 8 81 05 94 94 O3

1.10 64 30 T 2919 br. %6 % b7

2.10 20 72 $1. G0t 18 73 865 86 835 85

8.10 90 20 56 822

9.10 33 74 84 8 8 84 91, 2 9 81 820 820 820 8.20

19.10 ol 170 88 88 83 82 93 92 91 92 820 820 820 820

10.11 37 45 64 64 63 60 81 81 8 & 808 808 808 808

19.11 30 125 87 85 835 815 925 92 92 93 813 813 810 810

22.11 20 162 885 875 8 86 945 92 92 03 813 812 8.10 810
25.11 80 20 19 1918 19 by 59 §55. B9 810 810 8 0 810

26.11 ' 50 90 50° 55 HR 8 8 84 &0 810 810 810 810

1.12 00 145 86’5 86 845 843 945 94 92 90 810 810 810 810

14.12 45 50 798 768 798 TG8 804

27.12 — 15 91 91" 80 '9% 9% 95 94 94 810 811 810 810
29.12 - 195 91’6 91 90 90 9% 96 96 94 810 810 811 811

3.1 — 215 a5 92 91 90 995 97 96 955 8.03 810 811 809 810

10. 1 — 250 965 945 905 905 97 9% 96 94 791 797 798 798 802

13. 1 — 275 965 965 945 94 99 98 97 955 795 801 803 802 806 | 312 274 27+ 274
221 30 160 9 * 91D - 82 895 80 9y 190 =94 800 795 797 803 276 249 229

10. 2 1-0 140 92 92 895 89 965 95 94 935 799 798 801 799 1796 1'58 158 158 166
5.3 {1t 20 20 685

9.3 - 66 55 385 87 815 715 790 788 788 768

12. 8 - 75 75 R ) R B | 8 88 88 87 791 793 792 792 796 269 284 300 307
2.3 00 40 5 .46 42 8 0. 8 T1 801 800 800 800 271 233 233 308
2.4 20 43 58 <56 58 56 g2 81 8 "85 807 807 807 806 804 | 224 231 254 261

Ed

depths of water in m



Date

27. 9
28. 9

1.10

2.10
9.10
19.10
10.11
19.11
22.11
24.11
26.11

1.12
14.12
27.12
29.12

10.
13.
22.
29.
19.

12.
23.

BWWWNRERRP PP

Wind
m/sec.

45
21
6-4
2-0
3-3
22
37
3-0
20
90
22
0-0
4-5

2-0

depth) in

m 0

165
16-9
15-7
156
132
13-2
102
5-9
60
60
2-6
20
20
TO
T1
0-9
05
T4
T7
T5
20
T1
04
31
8-2

m.

1

164
16-9
15-7
15-5
13-2
130
10 2
5-9
59
60
2-7
2-0
20
14
T2
T4
22
15
T6
T6
2-1
T2
0-5
2-9
8-2

Temperature

2

16-4
16-3
15-7
15-4
132
12-8
101
58

60
2-7
20
20
T4
TS5
T5
2-8
20
T6
1.6
21
T2
1-0
2-9
8-2

°C

275

16-4
16-7
15-7
15-2
132
12-6
100
58
5-9
6.0
2-7
21
20
22
21
20
33
3-6
T6
T6
21

T4
2-8
8-1

16-4
16-7
15-7

28

21

2-1
3-5
40
T6

T6
2-7
7-9

10-54

1T36
13-22

12-70
13-47
13-67
13-63
15-26
15-94
16-13
14-60
14-79

15-69
14-15
14-39
14-43
13-35
12-15

TABLE II.

10-60

11-36
1310

12-70
13-47
14-42
13-57
1514
15 94
15-79
1542
1678

15-35
14-52
14-84
14-73
13 42
12-19

Oj mg/1

10-70

1T36
13 16

12-70
13-47
13-98
1357
15-02
15 44
1560
1550
16-40

15-00
14-52
14-58
14-47
13-27
12-14

1060

11-36
12-39

12-70
13-47
14 17

1524
15-30
15-71
1670

15-38
14'15

1462
13-35
1212

13-45
1508
13-76
15-34

1609

14 62
12-65
1T74

101-1

10T3
106-3

102-8
99-4
99-3
99-0

107-8

112-7

113-6

101-7

105-5

112-3
102-8
10T9
100-2

99-8
103-6

Changes In temperature aind oxygen saturation of Balatoni water, September 27, 1048 to ‘April 2, 1940.

0 2 °/o saturation.

1

10T4

10T3
105-3

102*8

99-4
104-7

98-6
108-1
1132
112-8
112-6
1200

110-0
105-7
105-1
102-6

698
1040

2

102-3

101-3
105-5

102 8
994
10T5
98-6
106-7
1106
110-9
115-0
119-1

107-7
1057
103-8
102 2

98-7
103-5

2-75

10T4

10T3
104-3

102-8
99-4
1031

111-0
1119
1181
1265

110-4
1030

104-4
990
1029

3*

97-7
111-4
100-2
116-0

1232

1049
93-6
99-3



81

TABLE III.
Measurements of diurnal variations, April 6—7, 1949.
Transparency
Pulfrich
g -5 b~} =
= R = =)
2 E g 2 oy ) F
5| % S | gg| & 5 g
4 E s 5 B 3 g
5 s SE | X=4 % = = i = | 5
=09 " i =) < (&
218 Eg IOl R S s d
= a &> =2 = o o (o) a. 5 R
100r [ O.W. 1 £ 1137 [o8:2) 1069 | 810 | 67 885
Reed N 55 {1101 | 11081 | 827 | 1079 | 806 | 812 | 93
Bay 1m/sec 111 11-81 827 1079 808 82 93
145 | O.W. 128 | 1090 {763 | 1032 [808 | 78 |89
Reed —_ 60 128 1168 818 1107 803 767 | 90'8
Bay 128 1165 815 11004 | 806 827 | 93
18hr | O.W. 128 1178 | 821 11122 | 811 | 787 | 921
Reed — 55 130 12:89 9:02 122-8 814 842 | 9311
Bay 130 1256 | 879 1196 813 84 9475
220t | OW. 125 11'73 | 821 11004 | 809 | 72 92
Reed SW e 12S 1181 | 827 111:2- ) 812 1832 |- 98
Bay 4m/sec 125 1164 | 815 1096 | 810 | 89 | 98
2br O.W. S 12:0 1143 801 1065 806 73 91
Reed 1m/sec — | 125 11143 | 801 1091 | 805 | 83 95
Bay 125 11115 | 780 1064 | 804 | 89 96'5
6br | O.W. S 11'5 1140 | 804 1056 | 8056 | 651 | 88
Reed 3'5m/sec 50 115 11-23 7-86 1033 804 742 | 887
Bay 11-5 11'10 769 1011 807 855 | 955
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