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The horizontal distribution of phytoplankton and its fluctuation in the 
num ber of species in Lake Balaton are described in some earlier studies (T a m á s , 
1965b; 1967; 1969; 1972b). Partly , they  are dealing with species observed 
in larger quantities in the samples of 1960s and, on the other hand, with 
water-blooms. The sample series lifted with the Friedinger apparatus and fil
tered with nets of silk bolting cloth No. 25 and No. 6 fielded information on an 
increase in the population density of new alga species and the  spreading of 
some species in other parts of the lake (T a m á s , 1964a, b; 1965 a; 1966; 1972a). 
On the basis of the quantitative and qualitative da ta  of the algological investi
gations we can draw conclusions on the changes and their tendency during the 
past years and decades. On the other hand, with a full knowledge of the phy to
plankton stand we are able to  give a detailed explanation on the dynamism 
of the  zooplankton population ( P o n y i , 1969; 1973; P o n y i  and P . - Z á n k a i , 
1972; P . - Z á n k a i  and P o n y i , 1972).

The aim of the present study is to  make known the change of phy to
plankton biomass on the basis of population d a ta  obtained from the horizontal 
water samples taken in the 1960s.

Methods

To calculate the biomass, in addition to  the samples taken horizontally 
in the warm water periods of 1962, 1965, 1967 and 1969, it was also necessary 
to  measure the species of algae earlier unpublished (S e b e s t y é n , 1954; T a m á s , 
1955). The mean volume of each species was calculated from the average of 
several hundred individuals. Most of the species were similar to  geometrical 
solids (W e l c h , 1948; S c h n e s e e  and S c h w a r t z , 1971). The number of indi
viduals counted under the Uterm öhl plankton microscope was multiplied 
with the mean volume of algae. In  the tables these values are given in 10е y:!/litre 
and the weight of algae in the whole water column, in g/m2.

The samples lifted on Ju ly  19, 1962 from various depths were counted 
under Uterm öhl plankton microscope (U t e r m ö h l , 1958). Although the  data  
concern only the population density of the phytoplankton in Ju ly , they  serve
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for good basis of comparing the collecting site in the Keszthely Bay, between 
Szigliget and Balatonm ária (К), to  th a t in front of the Biological Research 
Institu te, between Balatonfüred and Zamárdi (A). The data  reflect the state 
a t  one point of each of the five transversal sections in 1965 and a t 3 — 3 points 
of the section in 1966 and 1967. The biomass values of these la tte r years are 
averaged now.

For the sake of a good perspicuity next to  the biomass values of the 
transversal sections in the tables we named only those species which amounted 
to  10 pg wet weight/litre. The biomass values of the other species were sum
marized and in the list of the phyla they were marked: “other species” (H e r o - 
d e k  and T a m á s , 1973; 1974).

Results and discussion

To evaluate the biomass values of the horizontal phytoplankton in the 
sixties we summarized the data  concerning the years, months, collecting 
sites, filtrates and lifted samples in Table 1 together with the species, varieties 
and forms.

T A B L E  1

D a ta  o n  th e  h o r izo n ta l sa m p le  se r ie s  ta k e n  in  L a k e  B a la to n  in  th e  1 9 6 0 s

Year Month Collecting
site

Number 
of lifted 
samples

Species Variety Form Total

1962 V II. 8 30 220 27 6 253
1965 V I - X . 5 97 165 14 2 181
1966 V—X I. 15 413 165 17 3 185
1967 IV —X I. 15 495 147 11 2 160

T A B L E  2

D is tr ib u tio n  in  th e  n u m b e r  o f  sp e c ie s  o f  th e  p h y to p la n k to n

M К

1962 1965 1966 1967 1962 1965 1966 1967

IV. 62 55
V. 43 93 21 69

VI. 79 39 120 48 39 81
V II. 75 34 38 128 75 37 44 86

V III. 45 49 130 43 61 88
IX . 32 27 129 44 32 86

X. 33 32 96 55 51 75
X I. 34 57 36 51

Average 44 37 102 45 4o 74
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The m onthly numerical values of species a t each of the transversal 
sections during the three years are shown in Table 2. The highest values to 
gether with the mean values can be found a t the 1967 columns of each of the 
transversal sections. In  Table 3 we summed up the yearly, monthly and 
sectionally distributed data  on individuals/litre. On the basis of this la tte r 
table the August values a t the two farthest transversal sections of the south
western area of Lake Balaton [between the Keszthely Bay (M) and the Szig- 
liget—Balatonm ária section (K)] with their am ount of a million are consid
erable. The th ird  transversal sections of the southern area (between Ságpuszta 
and Balatonszemes), near Tihany, with its number of individuals being m axi
mum in Ju ly  approximates th a t of the section between Balatonfiired and 
Zamárdi (A) in the northern basin of the lake. Between Balatonalm ádi and 
Balaton világos (E) the population density am ounted to  the highest value in 
various warm water months of each of the three years. The high mean values 
in 1965 resulted in water discoloration caused by Asterionella formosa —Melosira 
granulata and its variety, while a t the transversal section “K ” the higher 
number of individuals indicated the growth of population density of blue- 
green alga Aphanizomenon flos-aquae — Microcystis.

The result of our biomass calculation to  the phyla for 1965 is given in 
Tables 4—8, for 1967 in Tables 9—13 and for 1967 in Tables 14—18.

Similarly to  earlier studies we distinguished organisms occurring soli
tary , in coenobiums or filaments from the point of view of biomass calculation.

C y an o p h y ta P3
F  A nabaena  scheremetievi 3500
F  A . spiroides 3500
C A phanocapsa delicatissim a 500
C Ohroococcus lim neticus 100
С C. m in u tu s 150
C M erism opedia  tenu issim a 4
F  Oscillatoria am phibia 424
F  0 . tenu is 3500
F  Pseudanabaena catenata 2500

in  Lake B ala ton  during the years of investigations

Gr A E

1965 1966 1967 1962 1965 1966 1967 1965 1966 1967

59 53 50
31 71 44 77 46 67

46 38 75 69 51 96 56 27 76
36 59 74 59 68 65 100 65 51 86
50 55 79 71 68 96 55 60 74
52 49 75 62 58 94 52 49 78
38 49 61 55 54 72 50 50 6 6

38 50 43 48 39 47
44 45 68 65 54 79 55 46 68
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TABLE 3
T h e  d is tr ib u t io n  in  i / l  o f  the  p h y to p la n k to n  in  L a k e  B a la to n

M К

1962 1965 1966 1967 1962 1965 1966 1967

IV . 104.7 108.5
V. 186.5 299.7 175.7 181.3

VI. 85.4 301.0 691.6 128.5 255.7 479.2
V II. 253.1 116.7 229.7 706.3 581.3 206.1 161.8 499.3

V III. 4204.6 1300.1 699.6 1185.0 1727.8 548.0
IX . 187.7 723.3 423.3 125.2 1014.2 313.0

X. 54.9 89.1 251.5 73.6 33.5 209.1
X I. 24.1 82.9 25.2 171.0 2.5

Average 929.8 407.6 407.4 343.6 484.8 313.6

T A B L E  4

T h e  b io m a ss  o f th e  p h y to p la n k to n  in  L a k e  B a la to n , 1 9 6 5 , 
be tw een  G y e n e sd id s  a n d  th e  m o u th  of R iv e r  Z a la  ( M )  1 0 ey 3/ l

VI. VII. VIII. IX. X.

Cyanophyta
Aphanizomenon flos-aquae 0.9 1.0 1.6 0.2
Microcystis flos-aquae — 5.0 — — 7.0
O ther 0.5 0.8 3.4 0.7 1.3
Total 1.4 5.8 4.4 2.4 8.5
Euglenophyta 
Euglena oxyuris 6.3 4.5 4.5 18.0
O ther 5.9 0.1 5.2 1.6 3.5
Total 12.2 4.6 9.7 19.6 3.5
P yrrophyta  
Ceratium hirundinella 1.0 37.1 392.7 256.0 1.1
Diplopsatis acuta — 0.7 20.7 3.5 1.0
O ther 0.5 — 3.1 1.0 —
Total 1.5 37.8 416.5 260.5 2.1
Chrysophyta 
Dinobryon divergens _ 111.3
Amphora ovális 22.5 0.8 1.6 1.7 0.7
Asterionella formosa — 0.3 258.8 0.2 —
Cyclotella bodanica 172.6 40.6 4.0 17.3 9.8
C. ocellata 11.4 6.7 5.3 2.6 3.4
Cymatopleura elliptica 48.0 — 7.5 — 3.0
Melösira granulata 9.7 32.2 6931.6 327.0 71.8
M . granulata var. angustissima ---  . 17.0 469.6 36.2 9.0
Surirella robusta var. splendida 20.0 — — 2.5 —
O ther 25.8 5.6 11.0 1.4 2.0
Total 310.0 214.5 7729.4 388.9 99.7
Chlorophyta
T otal 5.7 4.6 18.4 2.1 1.8
T otal algae 330.8 267.3 8178.4 673.5 115.6
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in  the 1960s ( i / l  =  1000 in d iv idua ls  p er litre )

Or A E

1965 1966 1967 1962 1965 1966 1967 1965 1966 1967

122.2 111.2 150.6
115.7 189.9 89.5 198.9 24.0 158.2

115.4 222.4 299.9 125.3 106.4 297.6 61.0 123.7 261.1
126.7 396.1 399.6 213.3 137.8 134.2 354.1 110.3 94.3 335.2

78.6 158.7 382.9 108.6 105.7 383.7 88.8 97.5 353.6
80.1 69.6 240.2 61.6 68.1 333.4 69.0 95.5 266.8
44.0 22.1 155.1 35.8 23.7 178.0 28.0 23.4 166.8
79.9 89.5 83.5 20.2 80.6
88.9 141.0 233.7 93.8 88.1 242.5 71.4 68.3 221.6

T A B L E  5

The biomass of the phytoplankton in  Lake Balaton, 1965, 
between Szigliget and  B ala tonm ária  ( K )  10efi3/ l

VI. VII. VIII. IX. X.

C yanophyta
Aphanizomenon flos-aquae 2.8 1.9 9.4
Microcystis flos-aquae — — — 15.0 —

O ther 4.3 2.2 8.7 6.1 2.4
Total 7.1 2.2 8.7 . 23.0 11.8
Euglenophyta 
Euglena ehrenbergii 6.3 17.2 5.0 2.1
E . oxyuris 13.5 22.5 162.0 27.0 4.5
O ther 0.5 0.5 6.6 5.1 11.5
Total 20.3 23.0 185.8 37.1 18.1
Pyrrophyta 
Ceratium hirundinella 17.5 96.5 811.4 2445.0 1 . 0

Diplopsalis acuta — 0.3 41.0 5.6 0.3
O ther — — 4.7 3.6 —

Total 17.5 96.8 857.1 2453.2 1.4
Chrysophyta 
Synura uvella 14.6 0.8
Amphora ovális 98.1 1.0 3.1 1.5 10.3
Asterionella formosa — — 28.8 — —

Cyclotella bodanica 241.2 211.3 32.5 8.4 39.0
C. ocellata 23.5 43.8 5.5 2.5 7.1
Cymatopllura elliptica 90.0 10.5 69.0 — 15.0
Melosira granulata 10.1 98.9 1896.3 99.9 34.8
M . granulata var. angustissima 0.3 17.1 206.9 14.2 7.9
Surirella robusta var. splendida 37.5 6.2 — — —

O ther 12.0 9.4 2.0 3.8 18.5
Total 512.7 398.6 2258.7 131.3 132.6
Chlorophyta
Total 15.1 10.9 15.8 10.7 10.2
Total algae 572.7 531.5 3326.1 2655.3 174.1
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TA B L E  6

T h e  b io m a ss o f the p h y to p la n k to n  in  L a k e  B a la to n , 1965,
betw een S á g  p u s z ta  a n d  B a la to n szem es ( 0 )  106p 3/ l

VI. vn. VIII. IX. X.

C yanophyta 11.7 1.9 41.6 38.5
Aphanizomenon flos-aquae 
Microcystis flos-aquae _ 5.0 15.0
O ther 12.7 3.8 6.1 9.3 7.6
Total 24.4 8.8 23.0 50.9 46.1
E uglenophyta 
Euglena ehrenbergii 4.2 10.0
O ther 0.6 4.6 4.9 3.8 6.4
Total 0.6 4.6 9.1 13.9 6.4
Pyrrophy ta  
Ceratium hirundinella 42.4 835.8 2623.5 1751.1 69.4
O ther — 7.3 6.7 9.7 1.4
Total 42.4 843.1 2630.2 1760.8 70.8
C hrysophyta 
Amphora ovális 106.5 1.5 0.7 3.1
Cyclotella bodanica 162.6 192.4 9.4 14.6 21.6
C. ocellata 16.1 39.6 1.8 3.9 3.9
Cymatopleura elliptica 165.0 1.5 22.5 30.0 —

Melosira granulata 10.3 8.6 8.8 5.3 —
Surirella rdbusta var. splendida 25.0 2.5 — 8.7 —

O ther 17.3 4.5 6.3 6.9 7.1
Total 502.9 249.2 50.5 70.4 36.0
Chlorophyta
Total 14.1 10.0 12.7 15.4 11.7
Total algae 584.4 1115.7 2725.5 1911.4 171.0

E u g len o p h y ta  p 3

Colacium  vesiculosum  1570
E uglena ehrenbergii 42000
E . k lebsii 3500
E . lim noph ila  2000
E . oxyuris  90000
P hacus acum ina tu s  9000
P . p y ru m  3320
Trachelomonas volvocina  500

P y rro p h y ta

Cryptom onas erosa 2500
P erid in iu m  inconsp icuum  30000

C h ry so p h y ta

C Botryococcus braun ii 4180
Stipitococcus urceolatus 75
C hrom ulina  sp . 280

Ghrysococcus rufescens 270
M allom onas acaroides 1500
M . tonsurata  1260
Salpingoeca frequentissim a  280
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T A B L E  7

T h e  b io m a ss o f the  p h y to p la n k to n  i n  L a k e  B a la to n , 1965,
betw een É a la to n fü re d  a n d  Z a m á r d i ( A )  1 Oe(i3/ l

VI. VII. VIII. IX. X.

Cyanophyta
Aphanizomenon /los-aquae 13.4 112.9 5.4 24.9 16.1
O ther 12.9 20.7 11.0 13.5 4.9
Total 26.4 133.6 16.4 38.4 21.0
Euglenophyta 
Euglena oxyuris 9.0 9.0 9.9 2.0 23.4
Other 14.6 3.2 4.7 14.7 8.3
Total 23.6 12.2 14.6 16.7 31.7
Pyrrophyta
Ceratium hirundinella 58.3 222.6 596.2 304.2 37.6
O ther 2.5 6.4 4.0 6.6 —

Total 60.8 229.0 600.2 310.8 376
Chrysophyta 
Amphora ovális 37.4 21.7 10.9 4.5 4.7
Cyclotella bodanica 165.6 82.6 58.3 20.3 19.7
C. ocellata 20.4 17.6 7.7 5.2 3.3
Cymatoplema elliptica 60.0 46.5 4.8 7.5 10.5
Diploneis elliptica 17.3 9.1 18.9 10.2 4.5
Melosira granulata 14.2 26.2 107.5 6.4 1.7
Surirella robusta var. splendida 18.7 43.7 17.5 2.5 —
O ther 27.8 29.6 22.8 8.0 12.1
Total 361.4 277.4 248.4 64.7 56.9
Chlorophyta
Total 17.3 16.0 16.1 19.4 10.2
Total algae 489.5 668.2 895.7 450.0 157.4

C S y n u ra  uvella  65000
A m p h o ra  ovális 5300
A . ovális v a r. ped icu lus  1570
A sterionella  /ormosa  200
A ttheya  zachariasi 500
Caloneis schum anniana  v a r. biconstricta  3900
C am pylodiscus noricus v a r . hibernica  11300
Cocconeis placentula  4000
Cyclotella m eneghiniana  3000
D iploneis elliptica  10200
D . puella  1100
E p ith em ia  sorex 500
Fragilaria  construens 400
Oyrosigma acum ina tum  15400
G. attenuatum  70000
G. distortum  v a r. parker i 8200
G. kuetz ing ii 9000
G. prolongatum  12500
M elosira  granulata  v a r. angustissim a  376
N a vicu la  cryptocephala  400
N . gracilis 4410
N . hungaruca  v a r. capitata  350
N . p lacentula  4600
N . radiosa  3900
N eid iu m  dubium  f. constricta 6200
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TABLE 8
T h e  b io m a ss o f the p h y to p la n k to n  in  L a k e  B a la to n , 1965,

betw een B a la to n a lm á d i a n d  B a la to n v ilá g o s ( E )  10ep 3/ l

VI. VII. VIII. IX. X.

C yanophyta
Aphanizomenon flos-aquae 17.1 68.6 39.9 50.6 13.8
Microcystis flos-aquae — 10.0 — — —
O ther 5.1 15.3 11.5 12.5 6.0
T otal 22.3 93.9 51.4 63.1 19.8
Euglenophyta 
Euglena ehrenbergii 10.5 2.9 1.2 2.1
O ther 8.7 8.6 1.1 1.4 1.8
T otal 8.7 19.1 4.0 2.6 3.9
Pyrrophy ta  
Ceratium hirundinella 90.1 735.1 1149.7 636.0 5.2
Gonyaulax apiculata — 1.0 13.0 6.2 —
O ther — 1.7 9.4 4.2 1.4
T otal 90.1 737.9 1172.2 646.4 6.6
C hrysophyta 
Cyclotella bodanica 81.4 89.4 14.9 21.1 14.0
C. ocellata 13.1 14.5 2.7 4.8 2.9
Cymatopleura elliptica 7.5 24.0 15.0 30.0 3.0
Melosira granulata 3.6 13.5 41.7 19.2 1.9
O ther 24.6 31.5 23.0 24.7 19.2
T otal 132.8 173.0 97.4 99.9 40.1
Chlor ophyta
Clo 8 ter гит aciculare 1.5 5.8 18.4 0.9 0.3
O ther 7.5 15.3 25.0 10.3 7.1
Total 9.0 21.1 43.5 11.2 7.4
T otal algae 262.9 1045.0 1368.5 823.2 77.8

p 3
N itzsch ia  acicularis 268
N . am phibia 628
N . hungarica 3300
N . palea 400
N . sigmoidea 13740
N . subrostrata 198
N . tryblionella  v a r. debilis 1000
N . tryblionella  v a r. levidensis 2360
Opephora m arty i 1900
P in n u la r ia  m icrostauron 4710
Stenopterobia pelagica 9900
Stephanodiscus dubius 3140
Surirella  biseriata 141000
S . elegáns 120000
S . robusta  v a r. splendida 125000
S . tenera 106000
S . tenera  v a r. nervosa 70650
S . turgida 31400
Synedra  acus 2000
S . acus v a r. angustissim a 604
S . parasitica 750
S . u lna 2500
S .  u lna  v a r. spathulifera 4200
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T A B L E  9

T h e  b io m a ss o f the p h y to p la n k to n  in  L a k e  B a la to n , 1966,
betw een G yen esd iá s a n d  the m o u th  o f R iv e r  Z a la  ( M )  106fi3/ l

V. VI. VII. vm . IX. X. XI.

Cyanophyta
Aphanizomenon flos-aquae 3.2 95.6 3893.7 2433.2 5.0 0.7
Microcystis flos-aquae — — — 854.0 — — —

O ther 1.2 0.4 1.3 1.8 0.1 — 0.3
Total 1.2 3.6 96.9 4749.6 433.3 5.0 1.0
E uglenophyta 
Euglena ehrenbergii 3.3 6.7 16.8 4.2 1.3 1.2 4.2
E . oxyuris 9.0 46.8 47.7 52.2 — — 9.0
O ther 0.8 4.0 3.1 21.0 0.7 3.8 1.2
Total 13.1 57.5 67.6 77.4 2.0 5.0 14.4
Pyrrophy ta  
Ceratium hirundinella 4.2 1121.0 1343.0 9Í3.2 216.8 3.7 1.6
Diplopsalis acuta — 2.8 51.8 60.6 0.7 0.3 0.4
Gonyaulax apiculata — 2.1 14.6 98.6 3.6 — —
O ther — — 0.3 1.5 — — —

Total 4.2 1125.9 1409.7 1074.1 221.1 4.0 2.0
Chrysophyta 
Mallomonas tonsurata 11.4 3.0
Amphora ovális 2.5 0.7 2.8 1.4 1.4 11.2 1.2
Cyclotella bodanica 361.0 368.5 238.5 223.8 17.3 65.0 21.7
C. ocellata 56.2 66.2 50.8 50.8 4.6 24.5 5.2
Melosira granulata 34.4 206.4 105.5 21.0 17.2 17.2 34.4
M . granulata var. 

angustissima 2.8 20.2 0.7 1 . 0 0 . 1

Surirella robusta var. 
splendida 2.5 116.2 10.0 16.2

Cymatopleura elliptica 22.5 — 120.0 37.5 15.0 60.0 4.6
O ther 17.5 3.5 19.4 21.6 6.0 24.0 9.0
Total 499.4 665.5 653.2 378.2 64.5 219.2 72.2
Chlorophyta
T otal 3.6 22.6 9.2 18.2 2.8 0.6 2.5
T otal algae 521.5 1875.1 2236.6 6297.5 2723.7 233.8 92.1

C h lo rophy ta

C A ctinastrum  hantzschii 
A nkistrodesm us falcatus 
A . falcatus v a r. acicularis 
A . falcatus v a r. sp irillifo rm is  
A . lacustris 
Chodatella balatonica 
G. ciliata

C Crucigenia fenestrata  
C G. tetrapedia  
C  D ictyosphaerium  pulchellum  
C Oocystis elliptica  
G 0 . elliptica  f. m inor

0 . solitaria  f. w ittrockiana  
C 0 . subm arina

Schroederia setigera

70
700

1000
51

335
100

1000
200
220
100

2280
1500
3000

400
210
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TA B L E  10

T h e  b io m a ss o f the p h y to p la n k to n  in  L a k e  B a la to n , 1966 ,
betw een S z ig lig e t a n d  B a la to n m á r ia  ( К )  106p 3/ l

У. VI. VII. VIII. IX. X. XI.

C yanophyta 
Anabaena spiroides 0.2 35.0 0.4
Aphanizomenon flos-aquae 1.0 1.0 52.5 5050.0 3423.0 1.8 0.7
Microcystis jlos-aquae — — — 40.0 — — —
O ther 0.2 í . i 0.8 2.7 0.3 0.2 0.3
Total 1.2 2.1 53.5 5127.7 3423.7 2.0 1.0
Euglenophyta 
Euglena ehrenbergii 5.4 24.0 2.9 53.3 7.5 5.0 2.1
E . oxyuris 5.4 31.5 18.9 414.0 10.8 6.3 9.0
Phacus tortuosus -г- — — 15.0 — — —

O ther 0.3 4.7 5.0 29.0 — 1.4 0.5
Total 11.2 60.2 26.8 511.3 18.3 12.7 11.6
P yrrophyta  
Ceratium hirundinella 61.5 775.4 2767.7 6486.1 755.7 5.8 2.1
Diplopsalis acuta — 3.5 304.5 41.0 2.1 1.8 0.3
Gonyaulax apiculata — 4.2 10.4 53.6 4.1 1.0 —
O ther — 0.5 0.5 2.5 — — —
Total 61.5 783.6 3083.1 6581.1 762.0 8.6 2.4
Chrysophyta 
Planktonema lauterborni 5.2 12.9 0.6 0.5 0 . 1 0.2 0 . 1

Amphora ovális — — 2.1 1.4 1 . 0 11.7 3.4
Cyclotella bodanica 436.3 384.8 103.0 180.0 16.2 20.3 18.3
C. ocellata 52.7 75.8 25.2 28.8 4.0 4.3 4.2
Cymatopleura elliptica — 1.5 99.0 30.0 4.5 37.5 15.0-
Melosira granulata 18.1 77.4 34.4 24.9 38.7 23.1 40.8
Nitzschia sigmoidea — — 6.7 5.5 — 15.1 —

Surirella robusta var. splendida -----  . — 83.8 12.5 3.7 95.0 —

O ther 1.9 1.8 20.8 26.5 0.7 20.4 8.1
Total 514.2 554.2 375.5 310.1 68.9 227.6 89.9
Chlorophyta
Total 4.2 13.3 5.6 21.0 6.8 4.1 3.8
Total algae 592.3 1413.4 3544.5 12 551.2 4280.0 255.0 108.7

C Scenedesm us acum inatus  
C S . arcuatus 
C S . balatonicus 
C S . ecornis 
C S . in term edins

Selenastrum  gracile 
S ty losphaerid ium  s tip ita tum  
Tetrastrum  staurogeniaeforme 
Tetraedron m in im u m  
C losterium  parvu lum  
C. po lystictum  
G. prolongatum  
C. p ronum  
S taurastrum  gracile

p3
70

125
70
90
90
62
63

500
30

7000
39000

127170
4000
6150

M yco p h y ta

C. P lanktom yces békefii 1
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TA B L E  11

T h e  b iom ass o f the  p h y to p la n k to n  in  L a k e  B a la to n , 1966,
betw een S á g p u sz ta  a n d  B a la to n szem es ( в )  10ßp 3/ l

Y. VI. VII. VIII. IX. X. XI.

C yanophyta 
Anabaena spiroides 0.2
Aphanizomenon flos-aquae 2.8 3.1 701.4 262.5 56.0 2.0 0.6
Microcystis flos-aquae — — — — 110.0 — —
O ther 0.8 2.0 4.7 5.6 4.5 1.0 0.3
T otal 3.6 5.1 706.3 268.1 170.5 3.0 0.9
Euglenophyta 
Euglena acus _ _ 20.3 4.4 0.5 0.2
E . ehrenbergii 8.0 26.9 5.9 6.7 2.5 2.9 4.2
E . oxyuris 4.5 17.1 84.6 81.9 35.1 6.3 6.3
O ther 0.7 0.4 4.6 8.1 1.0 0.3 0.6
T o ta l 13.2 44.4 115.4 101.1 38.6 10.0 11.3
P yrrophyta  
Ceratium hirundinella 198.7 494.0 1445.3 1363.7 521.5 2.7 1.1
Diplopsalis acuta 3.5 14.0 227.5 12.6 0.3 1.4 0.4
Gonyaulax apiculato 4.2 5.7 39.0 33.3 5.7 0.5 —
O ther — 1.1 1.6 0.6 — — —
Total 206.4 514.8 1713.4 1410.2 527.5 4.6 1.5
O rysophyta 
Amphora ovális 0.5 1.6 12.7 9.6 1.1 1.6 42.4
Cyclotella bodanica 23.3 406.5 238.5 32.5 20.6 11.5 17.6
C. ocellata 32.0 74.8 42.2 7.1 4.6 4.0 5.0
Cymatopleura elliptica — 15.0 90.0 42.0 6.0 30.0 7.5
C. solea — — 26.3 4.3 — 5.9 —
Gyrosigma kuetzingii — — 18.0 — — — —
Melosira granulata 0.9 — 38.7 15.1 — 33.3 50.5
Nitzschia sigmoidea — — 13.7 4.1 — 2.7 3.4
Surirella robusta var. 

splendida 20.0 17.5 3.7
O ther 7.5 8.6 21.1 10.8 8.9 2.9 1.6
T otal 64.2 506.5 521.1 143.0 44.9 91.9 128.0
Chlorophyta 
Closterium aciculare 13.5 19.8 3.2 2.5 1.8 2.3
Staurastrum gracile 1.2 2.5 9.3 132.2 11.1 0.9 0.6
O ther 10.7 6.4 24.9 41.2 15.7 2.6 2.9
T otal 11.9 22.4 54.0 176.6 29.3 5.3 5.8
T otal algae 299.3 1093.2 3110.2 2099.0 810.8 114.8 147.5

During data  processing we also distinguished the instantaneous stand 
o f samples either to  be pelagic species or non-pelagic (planktoxen). A t a later 
stage, we added further da ta  concerning size and volume of the species (S e b e s 
t y é n , 1954; T a m á s , 1955; H e r o d e k  and T a m á s , 1973; 1974).

The difference ex tan t between the southern (M, K , G) and northern 
area of the lake during the warm water months (first of all from Ju ly  to  Sep
tember) can be compared on the basis of the detailed tables of biomass (Table
4 —18) of the sixties. Conclusions can be drawn on the numerical percentage 
in the mass of the to tal algae belonging to  various phyla and species included 
(e.g. the Aphanizomenon and Microcystis belonging to  the blue-green algae; 
the Euglena belonging to  the F lagellata; the Ceratium and Diplopsalis belonging
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TABLE 12

T h e  b io m a ss o j the  p h y to p la n k to n  in  L a k e  B a la to n , 1966,
betw een B a la to n fü re d  a n d  Z a m d r d i ( A )  10ep 3/ l

V. VI. V II. VIII. IX. X. XI.

C yanophyta
Aphanizomenon flos-aquae 2.4 0.7 20.4 38.5 34.3 0.8 0.4
Microcystis flos-aquae — —- 80.0 70.0 100.0 — —
O ther 0.7 1.3 4.7 6.7 7.2 0.6 0.2
Total 3.1 2.0 105.1 115.2 141.5 1.4 0.7
Euglenophyta
Euglena acus 0.5 0.2 15.2 0.2 0.5 1.1
E . ehrenbergii 3.8 11.0 4.2 5.9 2.5 2.9 4.2
E . oxyuris 9.9 6.3 155.7 25.2 73.8 9.0 4.5
O ther 1.5 1.2 7.8 1.0 1.5 0.7 0.9
Total 15.7 18.7 182.9 32.3 78.3 13.7 9.6
Pyrrophyta  
Ceratium hirundinella 223.7 480.7 426.1 560.2 285.7 5.3 1.1
Diplopsalis acuta 3.1 1.1 126.0 4.2 3.9 1.0 0.3
Oonyaulax apiculata 2.1 2.6 13.0 6.2 5.2 0.5 —
Other — — — 1.6 ' -- — —
Total 228.9 484.4 565.1 572.2 294.8 6.8 1.4
Chrysophyta 
Botryococcus braunii 10.9 3.3 3.1 0.4 0.4
Amphora ovális 4.2 8.0 4.6 7.5 2.2 2.4 2.1
Cyclotella bodanica 151.8 173.4 119.2 24.4 25.5 16.9 33.2
C. ocellata 25.7 21.8 28.6 6.1 5.8 4.2 4.5
Cymatopleura elliptica 6.0 79.5 24.0 63.0 3.0 15.0 10.5
C. solea — 58.7 — 12.8 8.5 4.3 4.2
Diploneis elliptica 4.1 11.2 14.3 13.3 2.0 1.5 —
Melosira granulata — 9.4 57.2 45.2 18.3 31.2 24.7
Surirella robusta var. 

splendida 6.2 70.0 5.0 88.8 6.2 _
O ther 15.2 46.7 15.7 33.7 6.2 6.4 4.4
Total 213.2 478.7 279.5 298.1 80.8 82.3 84.0
Chlorophyta 
Closterium aciculare 1.5 3.1 3.0 10.8 0.9 1.5
Oocystis solitaria — 0.4 0.9 13.3 1.3 0.5 0.5
O ther 5.7 7.6 19.8 22.9 15.2 5.1 3.9
Total 5.7 9.5 23.8 39.2 27.3 6.5 5.9
Total algae 466.6 993.3 1156.4 1057.0 622.7 110.7 101.6

to  the Pyrrophyta; the Asterionella and Cyclotella, Melosira, the Cymatopleura 
and Smirella  of large volume belonging to  diatoms and the Closterium aciculare 
belonging to  the green algae).

As for 1962, we could calculate the biomass of transversal sections “M” 
and “K ” from only the individual numbers of sample series taken on Ju ly  
19 and 20. The outstandingly high density of the to ta l algae a t the transversal 
section “K ” is due to  the great density of Ceratium hirundinella.

The biomass values of the species of small and moderate size only am ounts 
to  0.5 —L0 mg wet weight/1 in the mass of the to ta l algae during the three 
warm water months.

The to ta l biomass of algae, with two exceptions, shows a maximum in 
August a t the five transversal sections (Table 19). A t transversal section “K ” 
the maximum of phytoplankton (12.5 mg wet weight/1) was noted in August,
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T A B L E  13

T h e  b io m a ss o f the  p h y to p la n k to n  in  L a k e  B a la to n , 1966,
betw een B a la to n a lm á d i a n d  B a la to n v ilá g o s ( E )  10ey 3/ l

V. VI. vn . vn i. IX. X. XI.

Cyanóphyta
Aphanizomenon flos-aquae 2.0 3.1 21.9 95.9 123.2 0.5 0.5
Microcystis flos-aquae — — 8.0 80.0 32.0 '  --- —
O ther 1.0 0.7 3.0 7.9 3.2 0.1 0.2
Total 3.0 3.8 32.9 183.8 158.4 0.6 0.7
Euglenophyta 
Euglena ehrenbergii 11.8 1.3 5.9 3.4 3.3
E . oxyuris 6.9 — 127.8 31.5 44.1 9.0 9.0
O ther 0.2 — 5.2 0.6 3.1 2.6 1.1
Total 1.1 — 144.8 33.4 53.1 15.0 13.4
Pyrrophyta  
Ceratum hirundinella 207.7 635.0 1000.6 1294.8 853.3 3.2 1.1
Diplopsalis acuta 2.8 4.2 115.5 7.7 8.7 0.7 0.7
Gonyaulax apiculata 2.6 4.2 17.1 20.8 7.3 1.0 —
O ther — 0.3 1.3 0.2 — — —
Total 213.1 643.7 1134.5 1323.5 869.3 4.9 1.8
Chrysophyta 
Botryococcus braunii 0.1 1 .8 0.6 12.4 0.3 0.4
Amphora ovális — 1.6 1.3 3.4 . --- 3.7 2.6
Cyclotella bodanica 27.5 211.4 60.7 11.3 34.7 21.7 2.5
C. ocellata 3.7 39.4 13.6 2.7 8.1 4.3 5.2
Cymatopleura elliptica 7.5 — 9.0 36.0 3.0 15.0 15.0
C. solea — — 1.7 23.8 3.4 6.8 1.7
Melosira granulata — 2.1 42.1 53.3 8.3 23.2 7.7
Surirella robusta var. 

splendida 27.5
O ther 11.6 5.2 14.4 25.7 3.8 7.8 4.8
Total 50.4 259.7 144.6 184.3 73.7 82.8 39.9
Chlorophyta
Closterium aciculare 0.7 5.7 4.2 19.9 1.8 2.7
O ther 5.9 10.8 16.0 16.3 22.6 7.3 5.2
Total 6.6 10.8 21.7 20.5 42.5 9.1 7.9
Total algae 274.2 918.0 1478.5 1745.5 1197.0 112.4 63.7

1966, of which Aphanizomenon constitutes 5 mg/1 and Ceratium nearly 6.5 mg/1. 
A t the same tim e a t transversal section “M” the to ta l algae amounts 6.2 mg/1, 
of which Aphanizomenon constitutes 3.8 mg/1 and Ceratium-Gonyaulax-Diplop- 
salis 1.4 mg/1. The second high value of the to ta l algae (8.1 mg/1) was obtained 
from the August sample in the Keszthely Bay, where the diatoms constituted 
7.7 mg/1. The Melosira granulata and its variety  am ounted to  6.9 mg/1. In  
August, 1967 the values are somewhat lower than  in the previous two years, 
in the Keszthely Bay 5.3 mg/1, a t transversal section Szigliget-Balatonmária
5.9 mg/1. A t transversal section “M” nearly half of it  (2.4 mg/1), while a t 
section “K ” 3.4 mg/1 was formed by the Ceratium-Gonyaulax-Diplopsalis 
species. The num ber of inviduals causing water-bloom and the discoloration 
of water significantly influences the local biomass values, too. A t transversal 
section “G” the values were much lower in each of the three years than  in 
sections “M” and “K ” (2.7 —2.0 —3.8 mg/1). A t both sections in the northern
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TABLE 14

The biomass of the phytop lankton  in  Lake B alaton, 1967,
between G yenesdids and  the m outh of R iver Z a la  ( M )  10ep 3/ l

IV. V. VI. VII. VIII. IX. X. XI.

C yanophyta
Aphanizomenon jlos-aquae 0.7 1.4 16.8 84.0 70.0 17.5 10.5 0.7
Lyngbya limnetica 0.5 0.6 10.9 2.0 4.9 0.8 0.6 0.5
Microcystis flos-aquae 10.0 40.0 20.0 500.0 720.0 80.0 60.0 20.0
O ther 1.4 4.6 0.6 13.5 21.0 32.2 4.4 1.2
Total 12.4 46.5 48.3 599.5 815.9 128.5 75.5 22.4
Euglenophyta 
Euglena ehrenbergii _ 4.2 12.6 25.2 8.4 8.4 4.2 4.2
E . klebsii — 0.3 1.7 2.8 11.2 2.8 0.7 0.3
E . oxyuris — 9.0 9.0 72.0 270.0 72.0 9.0 9.0
Phacus tortuosus — 1.0 1.0 4.0 14.0 6.0 — —

O ther 0.5 2.2 2.1 5.1 13.4 5.9 2.7 1.1
Total 0.5 16.7 26.4 109.1 317.0 95.1 16.6 14.6
Pyrrophyta  
Ceratium hirundinella 10.6 254.4 1208.4 1611.2 2151.8 1070.6 286.2 47.7
Diplopsalis acuta — 7.0 28.0 119.0 126.0 133.0 28.0 3.5
Glenodinium gymnodinium — — 8.0 12.8 9.6 6.4 — —
Gonyaulax apiculata — — 31.2 20.8 145.6 41.6 20.8 —
O ther — — 0.5 0.8 0.2 0.5 — —

Total 10.6 261.4 1276.1 1764.6 2433.2 1252.1 335.0 51.2
Chrysophyta 
Mallomonas acaroides 0.9 6.3 12.0 6.0
M . elongata — — 2.0 0.4 12.0 6.0 3.0 —
M . tonsurata — — 0.1 0.1 10.6 8.3 1.0 —

Amphora ovális 13.3 18.0 24.4 44.5 26.5 26.5 22.2 5.3
Asterionella formosa 6.4 16.0 80.0 32.0 32.0 24.0 6.4 4.8
Cyclotella bodanica 21.6 110.6 138.7 219.5 243.9 216.8 68.3 27.1
C. ocellata 13.6 34.4 61.2 54.4 54.4 20.4 72.2 6.0
Cymatopleura elliptica 60.0 60.0 60.0 120.0 120.0 90.0 60.0 30.0
C. solea 8.5 8.5 17.0 34.0 17.0 8.5 8.5 8.5
Gomphonema intricatum  var. 

vibrio 8.0 12.1 20.1 16.1 16.1 12.1
Gyrosigma attenuatum 19.6 19.6 39.2 58.9 58.9 78.5 — —
G. prolongatum 5.0 10.0 7.5 10.0 7.5 5.0 7.5 5.0
Melosira granulata 86.0 215.0 645.0 774.0 860.0 344.0 215.0 64.5
M . granulata var. 

angustissima 6.8 34.2 76.0 57.0 38.0 30.4 24.7 5.7
Nitzschia sigmoidea 8.2 8.2 6.9 5.5 8.2 11.0 8.2 5.5
Surirella biseriata 14.1 14.1 14.1 14.1 — — — —
S . robusta var. splendida 100.0 100.0 100.0 125.0 100.0 75.0 50.0 50.0
O ther 24.6 34.9 46.3 73.5 101.1 84.3 2885.3 14.5
Total 395.8 683.5 1331.4 1649.3 1718.2 1050.8 3444.4 226.9
Chlorophyta
Closterium aciculare 3.6 5.4 12.6 21.6 19.8 21.6 14.4 3.6
O ther 5.3 21.3 42.9 56.2 62.1 52.3 26.6 10.1
Total 8.9 26.7 55.5 77.8 81.9 73.9 41.0 13.7
Total algae 428.4 1034.9 2737.7 4200.2 5366.2 2600.4 3912.5 328.8
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T A B L E  15

T h e  b io m a ss o f the  p h y to p la n k to n  in  L a k e  B a la to n , 1967,
between S zig lig e t a n d  B a kU o n m á ria  ( К )  106p 3/ l

C yanophyta
Aphanizomenon flos-aquae 
Anabaena spiroid.es 
Microcystis flos-aquae 
O ther 
Total
Euglenophyta 
Euglena acus 
E . ehrenbergii 
E . klebsii 
E . oxyuris 
O ther 
Total
P yrrophyta
Ceratium hirundinella 
Diplopsalis acuta 
Glenodinium gymnodinium  
Gonyaulax apiculata 
Total
Chrysophyta 
Amphora ovális 
Asterionella farmosa 
Cyclotella bodanica 
C. ocellata
Cymatopleura elliptica 
Diploneis elliptica 
Melosira granulata 
M . granulata var.

angustissima 
Surirella biseriata 
S . robusta var. splendida 
O ther 
Total
Chlorophyta 
Closterium aciculare 
Oocystis solitaria 
O ther 
Total
Total algae

IV. V. VI. VII.

0.7 l . i 7.0 70.0
— — 0.3 3.5
10.0 50.0 10.0 450.0

2.6 3.0 5.6 7.9
13.3 54.1 22.9 531.4

1.1 2.2 4.4 5.5
— 8.4 33.6 33.6
— 0.3 2.8 2.8

9.0 18.0 18.0 72.0
1.0 0.7 1.2 6.5

11.14 29.6 60.0 120.4

15.9 132.5 1102.4 2395.6
— 7.0 21.0 98.0
— — 6.4 9.6
— 5.2 20.8 31.2
15.9 144.7 1150.6 2534.4

10.6 15.9 19.1 13.3
4.8 8.0 32.0 22.4

24.4 57.5 164.8 193.0
17.0 27.2 61.2 48.1
30.0 30.0 240.0 120.0

4.0 6.1 10.2 10.2
107.5 172.0 258.0 344.0

3.8 11.4 57.0 45.6

25.0 75.0 75.0 75.0
36.2 34.8 51.4 51.8

263.3 437.9 968.7 923.4

3.6 7.2 12.6 23.4
12.5 1.9 4.2 3.0

3.6 12.5 22.5 30.9
19.7 21.6 39.3 57.3

323.3 687.9 2241.5 4166.9

VIII. IX. X. XI.

63.0 14.0 7.0 1.0
7.0 10.5 0.4 —

500.0 50.0 60.0 20.0
13.1 7.2 9.3 5.9

583.1 81.7 76.7 26.9

11.0 _ 1.1 _
63.0 33.6 8.4 4.2
11.9 1.4 0.3 0.3

585.0 72.0 36.0 9.0
13.3 4.0 1.6 0.2

684.2 111.0 47.4 13.7

3222.4 1399.2 169.6 31.8
115.5 126.0 21.0 3.5

12.8 3.2 — —
145.6 41.6 20.8 —

3496.3 1570.0 211.4 35.3

15.9 16.9 12.7 8 .0
16.0 8.0 4.0 3.2

162.6 164.8 45.5 30.4
41.1 27.3 23.8 10.7
60.0 60.0 30.0 15.0
12.2 8.2 1.0 1.0

645.0 172.0 86.0 43.0

34.2 30.4 30.4 7.6
— — 14.1 —
50.0 50.0 62.5 25.0
57.9 43.3 41.9 25.8

1094.9 580.9 35J.9 169.7

20.7 28.8 18.0 14.4
1.9 0.7 0.4 0.2

39.1 39.0 26.2 9.5
61.7 68.6 44.6 24.1

5920.2 2412.2 732.0 269.7

basin the biomass fluctuated within lower limits in August (between Balaton- 
füred and Zamárdi 0.8—1.0—3.1 mg/1, between Balatonalm ádi and Balaton- 
világos 1.3 —1.7 —4.0 mg/1).

The yearly averages, except the large water-bloom in 1966 (3.2 mg/1), 
usually varied between 1.0 and 2.5 mg/1 in the southern and between 0.4 and 
1.7 mg/1 in the northern basin of the lake.

22
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TA B L E  16

T h e  b io m a ss o f the  p h y to p la n k to n  in  L a ke  B a la to n , 1967,
betw een S á g p u sz ta  a n d  B a la to n szem es (G )  10sp 3/ l

l

IV. V. VI. VII. VIII. IX. X. XI.

C yanophyta
Aphanizomenon flos-aquae 1.0 1.4 3.5 28.0 17.5 21.0 10.5 0.7
M  icrocystis flos - aquae 10.0 30.0 40.0 200.0 450.0 60.0 40.0 20.0
O ther 4.0 3.8 18.8 16.3 13.6 14.7 6.3 5.7
Total 15.0 35.2 62.3 244.3 481.1 95.7 56.8 26.4
Euglenophyta 
Euglena acus 8.8 30.8 11.0 _ 1.1
E . ehrenbergii — 8.4 33.6 16.8 33.6 8.4 4.2 8.4
E . oxyuris 18.0 27.0 — — — — 9.0 9.0
O ther 1.2 0.9 1.4 2.5 5.1 1.7 0.9 0.6
Total 19.2 36.3 43.8 50.1 49.7 10.1 14.1 19.1
Pyrrophyta  
Ceratium hirundinella 31.8 243.8 975.2 2120.0 2342.6 1356.8 148.4 42.4
Diplopsalis acuta — 7.0 21.0 52.5 70.0 119.0 14.0 3.5
Glenodinium gymnodinium — — 3.2 12.8 12.8 6.4 — —

Qonyaulax apiculata — 5.2 20.4 26.0 93.6 31.2 26.0 —
T otal 31.8 256.0 1019.8 2211.3 2519.0 1513.4 188.4 45.9
Chrysophyta 
Botryococcus braunii 0.4 0.8 2.1 8.4 2.1 10.4 2.5 0.8
Amphora ovális 11.1 10.6 5.3 6.4 12.7 12.2 11.7 7.4
Cyclotella bodanica 43.4 86.7 108.4 219.5 135.5 109.5 43.4 27.1
C. ocellata 20.4 34.0 68.0 13.6 20.7 13.7 10.2 5.1
Cymatopleura elliptica 90.0 150.0 120.0 90.0 90.0 60.0 90.0 15.0
C. solea 17.0 8.5 8.5 8.5 8.5 8.5 34.0 8.5
Melosira granulata 86.0 107.5 129.0 172.0 344.0 129.0 107.5 36.1
M . granulata var. 

angustissima 7.6 15.2 19.0 57.0 38.0 22.8 19.0 11.4
Surirella robusta var. 

splendida 50.0 50.0 25.0 25.0 50.0 25.0
O ther 32.8 35.8 44.3 45.3 47.5 38.0 35.9 12.1
Total 308.7 499.1 554.6 645.7 699.0 429.1 404.2 148.5
Chlorophyta 
Closterium aciculare 3.6 7.2 30.6 32.4 43.2 41.4 25.2 7.2
Staurastrum gracile — 0.6 1.8 15.4 25.8 18.5 12.3 2.4
O ther 6.0 18.5 21.6 35.0 34.5 26.9 17.3 6.6
Total 9.6 26.3 54.0 82.8 103.5 86.8 54.8 16.2
T otal algae 384.3 852.9 1734.5 3234.2 3852.3 2135.1 718.3 256.1

Summary

The transversal sectional specific somposition of phytoplankton in Lake 
Balaton, the slow or sudden change in the number of individuals of these 
(the so-called water-bloom and discoloration of water) are the outcome of the 
conjugate effects of external and internal factors. On the basis of the algolo- 
gical data  on water sample series taken sectionally in 1972 and 1973 (H e k o d e k  
and T a m á s , 1973; 1974; T a m á s , 1974) we may establish th a t the growth of 
trophy ty  is faster in the southern than  in the northern basin of the lake.

The author, multiplying the num ber of individuals of the phytoplankton 
on 1965, 1966 and 1967 with the mean volume of species in Lake Balaton, 
calculated the quantity  of to ta l algae.
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T A B L E  17

T h e  b io m a ss o f the p h y to p la n k to n  in  L a k e  B a la to n , 1967,
between B ala ton füred i a n d  Z a m á r d i ( A )  10ey 3/ l

IY. V. VI. VII. VIII. IX. X. XL

Cyanophyta
Aphanizomenon jlos-aquae 1.7 0.7 15.7 52.5 24.5 21.0 7.0 0.7
Lyngbya limnetica 1.6 1.4 8.2 8.6 12.6 11.4 5.4 1.6
Microcystis jlos-aquae 10.0 40.0 60.0 80.0 150.0 150.0 60.0 30.0
O ther 2.2 4.0 17.3 12.7 13.4 12.2 5.7 3.5
Total 15.6 46.1 101.2 153.8 200.5 194.6 78.1 35.8
Euglenophyta 
Euglena acus 1.1 1.1 16.5 19.8 5.5 1.1 1.1
E . ehreribergii — 4.2 21.0 8.4 8.4 8.4 4.2 8.4
E. oxyuris 9.0 18.0 27.0 108.0 135.0 90.0 9.0 —
O ther 0.3 2.2 3.4 6.7 8.4 5.6 0.6 0.4
Total 10.4 25.5 67.0 142.9 157.3 105.1 14.9 8.8
Pyrrophyta  
Ceratium hirundinella 42.4 116.6 954.0 826.8 1855.0 1590.0 95.4 31.8
Diplopsalis acuta — 7.0 28.0 63.0 140.0 98.0 28.0 3.5
Glenodinium gymnodinium — — 9.6 12.8 9.6 6.4 — —
Gonyaulax apiculata — 5.2 41.6 20.8 52.0 41.6 20.8 —
Total 42.4 128.8 1033.2 923.4 2056.6 1736.0 144.2 35.3
Chrysophyta 
Amphora ovális 15.9 25.4 15.9 11.1 55.6 31.8 27.6 10.6
Cyclotella bodanica — 47.7 88.9 110.5 81.3 92.1 43.4 46.6
C. ocellata 17.0 24.4 23.8 27.2 20.4 17.0 7.1 4.2
Cymatopleura elliptica 60.0 60.0 60.0 30.0 90.0 60.0 75.0 60.0
C. solea 17.0 17.0 17.0 8.5 8.5 8.5 8.5 8.5
Fragilaria pinnata 1.8 2.4 3.3 32.0 3.3 2.7 2.2 1.9
Gyrosigma attenuatum — 39.2 19.6 19.6 — — 39.2 . —

Melosira granulata 107.5 111.8 107.5 215.0 260.1 173.7 87.7 43.8
M . granulata var. 

angustissima 5.7 22.8 30.4 34.2 36.1 38.0 26.6 9.5
Surirella biseriata ____ 14.1 — — -----  • 14.1 — —

S . robusta var. splendida 50.0 25.0 50.0 62.5 50.0 50.0 50.0 25.0
O ther 23.3 38.9 73.8 81.9 46.4 49.1 29.7 14.0
Total 298.2 428.7 490.2 632.6 651.8 537.1 397.0 224.2
Chlorophyta 
Closterium aciculare 5.4 7.2 32.4 34.2 39.6 43.2 27.0 12.6
O ther 5.6 20.0 32.2 41.1 52.9 49.1 27.6 11.9
Total 1 1 .0 27.2 64.6 75.3 92.5 92.3 54.6 24.5
Total algae 377.6 656.3 1757.1 1928.0 3158.7 2665.1 688.8 328.6

The biomass values of species of small and moderate size, in the quantity  
of to ta l algae, am ount to  0.5—1.0 mg wet weight/1 in the three warm water 
months (Ju ly—A ugust—September).

The biomass of to ta l algae, except two maxima in July, showed m axima 
in August a t the five transversal sections. In  1966 the highest value (12.5 mg/1) 
was recorded a t transversal section “K ” shared between Aphanizomenon 
(5 mg/1) and Ceratium (6.5 mg/1). At this tim e in the Keszthely Bay the to ta l 
algae am ounted to  6.2 mg/1, of which Aphanizomenon (3.8 mg/1) and Pyrrophyta  
(Ceratium — Gonyaulax — Diplopsalis species 1.4 mg/1) were in large quanti
ties. The second high value was 8.1 mg/1 in the Keszthely Bay in August 1965 
containing 7.7 mg/1 diatoms (Melosira granulata and its variety am ounted to

22*
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TA B L E  18
T h e  b iom ass o f the p h y to p la n k to n  in  L a k e  B a la to n , 1967,

betw een B a la to n a lm á d i a n d  B a la to n v ilá g o s ( E )  10ep 3/ l

IV. V. VI. VII. VIII. IX. X. XI.

C yanophyta
Aphanizomenon flos-aquae 1.2 2.8 21.0 70.0 77.0 52.5 24.5 1.4
Lyngbya limnetica 1.6 1.6 8.4 10.8 13.1 10.0 6.8 2.4
Microcystis flos-aquae 20.0 40.0 300.0 300.0 450.0 200.0 400.0 40.0
O ther 3.4 5.4 11.8 14.4 14.7 14.5 9.8 1.6
Total 27.1 49.8 341.2 395.2 554.8 277.0 441.1 45.4
Euglenophyta 
Euglena acus _ _ _ 19.8 _ _ 2.2 _
E . ehrenbergii — — — 12.6 8.4 8.4 8.4 4.2
E . oxyuris — 36.0 36.0 126.0 72.0 18.0 18.0 —
O ther 0.1 1.8 4.2 8.8 3.0 0.6 0.5 0.3
T otal 0.1 37.8 40.2 167.2 83.4 27.0 29.1 4.5
Pyrrophy ta  
Ceratium hirundinella 106.0 201.4 1060.0 1367.4 2650.0 1325.0 222.6 42.4
Diplopsalis acuta — 7.0 14.0 98.0 105.0 84.0 21.0 3.5
Oonyaulax apiculata — 5.2 31.2 31.2 78.0 41.6 20.8 —
O ther — — 6.4 9.6 8.0 6.4 — —
Total 106.0 213.6 1111.6 1506.2 2841.0 1457.0 264.4 45.9
Chrysophyta 
Botryococcus braunii 0.4 0.4 0.4 8.4 4.2 14.2 3.3 0.4
Amphora ovális 12.7 21.2 10.6 15.9 29.7 18.0 13.2 10.6
Cyclotella bodanica 54.2 78.0 110.6 88.9 55.3 45.5 30.3 18.4
C. ocellata 27.2 20.7 17.0 20.4 17.0 13.6 5.8 5.1
Cymatopleura elliptica 120.0 90.0 60.0 60.0 90.0 90.0 75.0 30.0
C. solea 25.0 25.5 17.0 17.0 8.5 8.5 8.5 17.0
Gyrosigma acuminatum 6.2 — 8.2 12.3 9.2 6.2 6.2 —
G. attenuatum 19.6 — 78.5 39.2 78.5 — — —
Melómra granulata 129.0 77.4 86.0 107.5 129.0 110.1 67.1 35.3
M . granulata var. 

angustissima 7.6 11.4 30.4 38.0 34.2 30.4 22.8 11.4
Surirella robusta var. 

splendida _ 50.0 25.0 25.0 37.5 50.0 37.5 50.0
S . turgida — — 6.3 12.5 6.3 — —
O ther 22.4 29.3 33.8 52.4 26.6 29.8 31.4 9.6
T otal 424.3 403.9 478.5 491.3 532.2 422.6 301.2 187.8
Chlorophyta
Closterium aciculare 5.4 7.2 34.2 36.0 37.8 41.4 34.2 7.2
O ther 6.9 18.4 28.7 41.1 43.4 44.3 21.6 9.5
Total 12.3 25.6 62.9 77.1 81.2 85.7 55.8 16.7
T otal algae 569.8 730.7 2034.4 2637.0 4092.6 2269.3 1091.6 300.3

T A B L E  19
The quantitaive change in  the phytop lankton

M К

1962 1965 1966 1967 1962 1965 1966 1967

IV . 0.4 0.3
V. 0.5 0.1 0.5 0.6

V I . 0.3 1.8 2.7 0.5 1.4 2.2
V I I . 0.7 0.2 2.2 4.2 6.7 0.5 3.5 4.1

V III. 8.1 6.2 5.3 3.3 12.5 5.9
IX . 0.6 2.7 2.6 2.6 4.2 2.4
X. 0.1 0.2 3.9 0.1 0.2 0.7

X I. 0.1 0.3 0.1 0.2
Average 1.8 1.9 2.5 1.4 3.2 2.0
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6.9 mg/1). The values of to ta l algae are rather influenced by the num ber of 
individuals of species predominating in the water-bloom and discoloration of 
water.

At the th ird  transversal section of the southern basin (Ságpuszta—Bala- 
tonszemes) the quantity  of to ta l algae was essentially lower during each of the 
three years. A t the two transversal sections of the northern basin the values 
of to ta l algal biomass were also very low (0.8 —4.0 mg/1.)

The average of years, except the water-bloom in 1966 (3.2 mg/1), in the 
southern basin varied between 1.0 and 2.5 mg/1, while in the northern one 
between 0.4 and 1.7 mg/1.

R E F E R E N C E S

H e b o d e k  S., G. T a m á s  (1973): T he p rim a ry  p ro d u c tio n  o f p h y to p la n k to n  in  L ak e  B a la 
to n  A p ril—S ep tem ber 1972. — A n n á l. B io l. T ih a n y  40, 207—218.

H e b o d e k  S., G. T a m á s  (1974): T he p rim a ry  p ro d u c tio n  o f p h y to p la n k to n  i n  L ake  B a la to n  
O ctober 1972—M arch 1973. — A n n á l. B io l. T ih a n y  41, 205—216.

P o n y i J .  (1969): V ízszennyeződések k ih a tá sa  a  B a la to n  á lla t- és n ö v én y v ilág á ra . — 
S ió fok i Közegészségügyi N a p o k  V I .  Som ogy megyei E üg . tud. B izottság és a  Som ogy  
megyei K Ö J Á L  k iadványa  1969. 12— 14.

P o n y i  J .  (1973): T he b iom ass o f  zoo p lan k to n  in L ak e  B a la to n . — in :  S ym p o siu m  on  
Lim nology of Sha llow  W aters E d s .:  J .  S a l á n k i  and  J .  E . P o n y i  A ka d ém ia i K iadó , 
B udapest (in press).

P o n y i  J .  E ., N . P .-Z á n k a i (1972): In v e s tig a tio n s  on p lan k to n ic  C rustacea  in  L ak e  
B a la to n  V . H o rizo n ta lly  occurring  q u a n ti ta t iv e  changes in  th e  d iffe ren t a reas  o f  
th e  lake  in  1965— 1966. — A n n á l. B io l. T ih a n y  39, 131 — 139.

S c h n e s e e  W ., S. S c h w a k t z  (1971): P la n k to n . — I n :  Ausgewählte M ethoden der W asser
untersuchung V E  В  G ustav F ischer Verlag, Jena .

S e b e s t y é n  О. (1954): M ennyiségi p lan k to n ta n u lm á n y o k  a  B ala to n o n  I I I .  P e lag ik u s  
D in o flag e ila ták  b iom asszája . (M ódszertan i tan u lm án y ). — A n n á l. B io i. T ih a n y  
22, 185— 197.

T a m á s  G. (1955): M ennyiségi p la n k to n ta n u lm á n y o k  a  B ala to n o n . V I. A  negyvenes év ek  
fito p la n k to n já n a k  b iom asszája . — A n n á l. B io i. T ih a n y  23, 95— 109.

T a m á s  G. (1964 a): A lgenflo ra  des B ala ton -S ees (zusam m engeste llt n ach  A ngaben  au s 
den  J a h re n  1959— 1963). — A n n á l. B io i. T ih a n y  31, 245—253.

T amás G. (1964 b ): B e iträg e  zu r  A lgenflo ra  des B ala ton -S ees I I I .  A lgologische U n te r 
suchungen  im  A ufw uchs d e r M ak rovege ta tion  des Sees im  J a h re  1963. — A n n á l. 
B io i. T ih a n y  31, 255—272.

T a m á s  G. (1965 a): M icrocystis-töm egvegetáció  a  B ala to n o n . — B ot. K öziem . 52, 95— 102.

o f  Lake  B a la ton  in  the 1960s (m g /l)
Gr A E

1965 1966 1967 1962 1965 1966 1967 1965 1966 1967

0.3 0.3 0.5
0 .2 0 .8 0.4 0 .6 0 .2 0.7

0.5 1.0 1.7 0.4 0.9 1.7 0 .2 0.9 2 .0
1.1 3.1 3.2 0.5 0 .6 1.1 1.9 1.0 1.4 2 .6
2.7 2 .0 3.8 0 .8 1.0 3.1 1.3 1.7 4.0
1.9 0 .8 2.1 0.4 0 .6 2 .6 0 .8 1.1 2 .2
0.1 0.1 0.7 0.1 0.1 0 .6 0.1 0.1 0.1

0.1 0 .2 0.1 0.3 0.1 0.3
1 .2 1.0 1 .6 0.4 0 .6 1.4 0.7 0 .8 1.7



342

T a m á s  G. (1965 b): H orizon ta le  P lan k to n -U n te rsu ch u n g en  am  B a la to n  IV . Ü b er das 
P h y to p la n k to n  im  südw estlichen  Teil des Sees, a u f  G rund  von  Schöpf- u n d  N e tz 
filte rp ro b en  vom  Ju l i  1962. — A n n á l. B ioi. T ih a n y  32, 229 — 245.

T a m á s  G. (1966): B e iträg e  zu r A lgenflo ra  des B ala ton-S ees IV . V orkom m en d e r ep ip lank- 
to n isch en  O rganism en C olacium  cyclopicola  (G ic k l h .) B o u b b . u n d  G. sim p lex  
H ttbee-P e s t a l o z z i. — A n n á l. B io i. T ih a n y  33, 211 — 216.

T a m á s  G. (1967): H o rizo n ta le  P lan k to n -U n te rsu ch u n g en  im  B a la to n  V . Ü b er d as  P h y to 
p la n k to n  des Sees, a u f  G rund  d e r im  Ja h re  1965 g eschöp ften  u n d  N etz filte rp ro b en .
— A n n á l. B io i. T ih a n y  34, 191 — 231.

T a m á s  G. (1969): H o rizo n ta l p la n k to n  in v es tig a tio n s in  L ake  B a la to n  V II . O n th e  p h y to 
p la n k to n  o f L ake  B ala to n , based  on scooped sam ples an d  f i ltra te s  ta k e n  in  1966. — 
Annál. Biol. Tihany 36, 257— 292.

T a m á s  G. (1972 a): T he occurrence o f  R hizochrysis lim netica  G. M, Sm it h  in  th e  p la n k to n  
o f  L ak e  B a la to n . — A n n á l. B iol. T ih a n y . 39, 149—150.

T a m á s  G. (1972 b ): H o rizo n ta l p h y to p la n k to n  s tu d ies  in L ake B a la to n , based  on  scooped 
sam ples an d  fi ltra te s  ta k e n  in  1967. — A n n á l. B io l. T ih a n y  39, 151 — 188.

T a m á s  G. (1974): T he occurrence o f  R haph id iopsis mediterranea  Sk t jja  in  th e  p la n k to n  
L ake B a la to n . — A n n á l. B iol. T ih a n y  41, 317—321.

U t e b m ö h l  Н . (1958): Z ur V ervo llkom m ung  d e r q u a n ti ta t iv e n  P h y to p lan k to n -M e th o d ik .
— In te rn . Verein  f. theor. u . angewandte Lim nologie. M itt. 9, 1 — 38.

W e l c h  P . S. (1948): L im nological M ethods. — B lakiston , P hiladelph ia  Toronto, 1 — 381. 
P .-Z á n k a i  N -, J .  E . l ’ONYi (1972): Q u a n tita tiv e  re la tio n sh ip s o f th e  R o ta to r ia  p la n k to n  

in  L ak e  B a la to n  d u rin g  1965— 1966. — A n n á l. B io l. T ih a n y  39, 189 — 204.

A  B A L A TO N  F IT O P L A N K T O N JÁ N A K  BIO M ASSZA  V ÁLTOZÁSA  
A H A T V A N A S É V E K B E N

T am ás Gizella

Összefoglalás
Szerző 1965, 1966 és 1967 évek  ho rizon tá lis  f i to p la n k to n já n a k  egyedszám át a  

b a la to n i fa jok  á tla g  té r fo g a tá v a l szorozva s z á m íto tta  k i az  összes a lg a töm eget.
A  kis és közepes te rm e tű  fa jo k  b iom assza  é rték e i a  h á ro m  m elegvízi h ó n ap b an  

(jú liu s—au g u sz tu s—szep tem ber) az  összalga töm egében  0 ,5 — 1 m g é lő sú ly /lite rt te sz 
n ek  ki.

A z összalga b iom assza az 5 h a rán tsze lv én y en  — k é t jú liu si m ax im u m tó l e lte k in t
ve  — augusz tu si m ax im u m o t m u ta t .  1966 évben  Szig liget—B ala to n m ária  k ö zö tt 12,5 mg/1 
a  legm agasabb  é r té k e t k a p ta  (az é r té k  egyik  fe lé t az  A phanizom enon  (5 mg/1), m ásik  fe lé t 
ped ig  a  Ö eratium  (6,5 mg/1) t e t te  ki. A  K eszthely i-öbö lben  ugy an ek k o r az  összalga töm ege 
6,2 mg/1, m elyben  je len tő s az  Aphanizom erion  (3,8 mg/1) és a  P y r ro p h y ta  (C eratium  — 
G onyaulax— D iplopsa lis  e g y ü tte s  1,4 mg/1). A  m ásod ik  m agas é r té k é t 1965 augusz tu si 
K eszthely i-öbö l m in tá b a n  8,1 mg/1, ebből az  összes ko v am o sza t 7,7 mg/1 (a M elosira  
granulata  és v á lto z a ta  ebből 6,9 m g/l-t t e t t  k i). Az összes a lgatöm eg  é r té k é t je len tő s 
m é rték b en  befo lyáso lták  a  v ízv irágzás és vízszíneződésben u ra lkodó  fa jok  egyedszám ai.

A  tó  déli részének h a rm ad ik  h a rán tsze lv én y én  (S ág p u sz ta—B alatonszem es) összes 
a lga töm ege  lényegesen a lacsonyabb  v o lt m in d h áro m  évben. Az északi rész k é t szelvényé
n ek  összes a lgab iom assza a d a ta i  u g y an csak  lényegesen a lac so n y ab b ak  v o ltak  (0,8 és 
4 ,0  mg/1 k ö zö tti é rtékek).

Az év i á tlag o k  — k ivéve az 1966 év i n ag y m ére tű  v ízv irágzás t 3,2 mg/1 — á lta lá b a n  
a  déli tó részen  1,0—2,5 mg/1, m íg  az északi szelvényeken  0 ,4— 1,7 mg/1 k ö zö tt a lak u ltak .
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