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As regards num ber of ind iv idual and  biom ass, Evdiaptomus gracilis is 
th e  m ost im p o rtan t filte r feeder o f th e  planktonic crustaceans in  L ake B alaton  
(S e b e s t y é n , 1960; P o n y i , 1968; P o n y i  and  P . - Z á n k a i , 1972). On the  one 
hand, its decided role has been borne o u t by  those investigations proving th a t  
i t  serves as im p o rtan t food to  fry, even fry  of pike-perch on th e  o ther hand, 
as th e  only filtering copepode o f th e  lake, its  breeding goes on th roughou t 
th e  year, and  all the  developm ental stages are present in each season. These 
facts called for detailed  studies on th is  species.

This s tu d y  presents d a ta  on Eudiaptomus gracilis on th e  basis o f sam ples 
tak en  during th e  periods 1965 -67, 1972 and  p a rtly  1973.

Time table sampling stations and methods

The stations are given in  Fig. 1 and  th e  detailed  description of th e  t ra n s ­
versal sections can be found in  previous papers (S e b e s t y é n , 1960; P .- Z á n k a i  
an d  P o n y i , 1970). The num ber o f sam pling sites of th e  separate  sections were 
different. Samples were tak en  m onthly  from  1 po in t each of th e  section in 1965, 
3 -3  points in  1966 -67  and  5 —5 poin ts in 1972 -73. The sam pling generally 
took  place in  the  w arm -w ater period, except some years when the  sam ples were 
tak en  in early  spring and  late  au tum n.

Dates of sampling:
1965: 9 —10 Ju n e , 1 — 2 Ju ly , 3 — 4 A ugust, 7 — 8 S ep tem ber, 13 —14 O ctober.
1966: 17 — 18 M ay, 14— 15 Ju n e , 26 — 27 Ju ly , 23 — 24 A ugust, 21 — 22 Sep tem ber,

18 — 19 O ctober, 15 —16 N ovem ber.
1967: 16 —18 M ay, 20 Ju n e , 26 Ju n e , 19 — 20 Ju ly , 15 — 16 A ugust, 19 — 20 

Sep tem ber, 23 O ctober, 26 O ctober.
1972: 1 9 —21 A pril, 17 — 19 M ay, 21 — 23 Ju n e , 2 4 —26 J u ly , 1 5 — 17 A ugust, 

2 6 —29 S ep tem ber, 16 —18 O ctober.
1973: 25 A pril, 14 M ay, 4 Ju n e , 19 Ju n e , 2 Ju ly , 18 Ju ly , 7 A ugust, 20 S ep tem ber, 

2 O ctober, 25 Ó ctober, 13 N ovem ber (only  a t  sec tion  M).

Samples were tak en  w ith in  a 1 — 3 days period from  th e  77 km  long 
L ake B alaton, thus even those of the  far-off sections could be com pared.
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The sam ples were tak en  w ith  a  w ater-colum n-hfting-filtering apparatus 
(Sebestyén, 1960). F o r details on th is m ethod and  th e  analysis o f sam ples 
see  F ő n y i  an d  P .-Z á n k a i , 1972.

Results

Surveying the data  of Eudiaptomus gracilis samples taken in the periods 
of 1965—67 an d  1972 — 73, i t  became ev iden t th a t  th e  density  per litre  of each 
life stage h ad  considerably changed (F igs 2 6). The qu an tita tiv e  fluctua tion
of th e  developm ental stages was represented w ith  curves. According to  th e  
p a tte rn  o f curves th e  following eight types could be distinguished:

1. spring peak  (abbr. T)
2. summer peak (abbr. N)
3. au tum n  peak  (abbr. Ö)

These th ree  types o f curves showed only one peak;

4. peaks in  spring an d  sum m er (abbr. TN)
5. peaks in  spring an d  au tu m n  (abbr. TÖ)
6. peaks in  sum m er an d  au tu m n  (abbr. NÖ)

In  these types th e  num ber o f developm ental stages increased tw ice a  year. 
Sometimes, betw een th e  tw o peaks, p rio r to  or a f te r  them , a  th ird  increase 
was observed b u t because of its  low value (1 individual/litre) i t  was dis­
regarded.

7. peaks in  spring, sum m er an d  au tu m n  (abbr. TNO)
8. undefin ite peak  or peaks (abbr. B)

Of course, in  th e  periods non-investigated  or betw een th e  investigations 
fu rth e r num erical increases or decreases m ight occur.

W hen exam ining th e  sam ples o f 1 year an d  th e  frequency o f p a tte rn s  
o f th e  different developm ental stages along th e  neighbouring transversal sec­
tions, th e  followings could be s ta ted :

a) Iden tical p a tte rn  (N) a t  each of th e  five sections (from M to  E) was 
shown once b y  males (Table I )  (F igs 2 —6, 1967).

F ig . 1. S am pling  p laces a t  L ake B a la to n
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F ig. 2. V a ria tio n  in  th e  n u m b e r o f  deve lopm en ta l stages o f  E ud iap tom us gracilis 
a t  tran sv e rsa l sec tion  M  in  five  years

b) Iden tical p a tte rn  (TÖ) a t  four neighbouring sections (K-E) was also 
observed once produced by  th e  copepodite stage (Figs 3 —6, 1972).

c) Iden tical p a tte rn  a t  th ree  neighbouring sections was found 5 tim es. 
One of them  was shown by  females (pa tte rn  N) in  1965, while o ther tw o by  
males: a t  sections M-G in 1966 (p a tte rn  T) and  a t  sections K -A  in  1972 (p a t­
te rn  TN) (Figs 4 —6).  The nauplii showed also identical p a tte rn s  tw ice: th e  
f irs t one (T) a t  sections M-G (1965) an d  th e  second one (TN) a t  sections G-E 
(1966).

d) Iden tical p a tte rn s  of tw o neighbouring sections were observed 12 tim es, 
m ostly shown b y  egg-bearing females (4 tim es) an d  females (4 times) (Table I  
and  Figs 2 —6).

Item s a —d  clarify th a t  th e  d istribu tion  o f th e  developm ental stages a t  
th e  sections diverged very  m uch w ith in  th e  sam e year. N ot more th a n  one- 
fifth  of th e  so-called p a tte rn s  showed uniform ity.

By sum m ing up  th e  p a tte rn s  o f th e  d ifferent sections, i t  can be concluded 
th a t  the  seasonal varia tion  of the  developm ental stages of Eudiaptomus gracilis 
differs section b y  section. W hile th e  spring peak  is ra th e r th e  characteristic 
of sections M -K (36—40 per cent), th e  sum m er peak  is of higher frequency 
a t  sections A -E (25—40 per cent). T he spring-sum m er developm ent of the
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F ig . 3. V aria tio n  in  th e  n u m b e r o f  th e  deve lopm en ta l stages o f  E udiap tom us gracilis
a t  tra n sv e rsa l sec tion  K  in  L ake  B a la to n  in  a  period  o f  fo u r years
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Fig. 4. V aria tion  in  th e  n u m b e r o f  th e  deve lopm en ta l stages o f  E ud iap tom us gracilis
a t  tran sv e rsa l sec tion  G in  L ake  B a la to n  in  a  period  o f  fo u r years
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i / l  E section

1965 1966 1967 1972

F ig . 6. V aria tio n  in  th e  n u m b e r o f  th e  d ev e lopm en ta l s tages o f  E udiap tom us gracilis
a t  tran sv e rsa l sec tion  E  in  a  period  o f  fo u r y ea rs
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T A B L E  I

D istribu tion  of patterns of the developmental stages o f E ud iap tom us gracilis 
popula tion  at the sections investigated

yections M K a A E

egg-bearing 1965 Ö N B N N
1966 T T B N N

$ 1967 Ö B N N B
1972 T N B N B
1973 T — — — —

1965 Ö TN N N ' N
1966 TÖ T T TÖ T

$ 1967 TÖ TÖ TNÖ TNÖ NÖ
1972 T T TN TÖ TN
1973 TÖ — — — —

1965 B TN N N T
1966 T T T B N

3  1967 N N N N N
1972 T TN TN TN B
1973 B — — — —

1965 TN T TN N Ö
1966 TÖ T TN TÖ TN

copepodite 1967 NÖ TÖ TN TÖ TÖ
1972 T TÖ TÖ TÖ TÖ
1973 TÖ — — — —

1965 T T T NÖ TÖ
1966 TN T TN TN TN

nauplius 1967 TÖ TÖ TN TN TÖ
1972 T TÖ T TN T
1973 TÖ — —

~

Explanation: T  =  peak only in  spring N =  peak only in  summer Ö =  peak only in 
au tum n TN  =  peak b o th  in  spring and summer TÖ =  peak bo th  in spring and autum n 
NÖ =  peak both  in  summer and  autum n TNÖ =  peak both  in spring, summer and  autum n 
B =  other

populations is characteristic for sections G-A b u t in o ther regions of th e  lake, 
th e  sp ring-au tum n peaks (20 — 28 per cent) are m ore common.

T A B L E  I I
Percentual frequency of the patterns o f the E ud iap tom us gracilis 

developmental stages at different areas o f the lake

Transversal
sections M K Gr A E

T 36 40 20 0 15
N 4 15 20 40 25
Ö 1 2 0 0 0 5
TN 8 15 35 20 15
TÖ 28 25 5 25 20
NÖ 4 0 0 5 5
TNÖ 0 0 5 5 0
B 8 5 15 5 15
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The quality  of th e  population com position can be concluded in  th e  best 
w ay by  com paring th e  p a tte rn s  of th e  copepodite and  naup liar stages (Table 
I I I ) .  B o th  stages are m ostly  characterized by  tw o peaks (62, 72 per cent). 
Spring peak  was also no ticed  though  in  lower percentage. On th is  basis it  can 
be s ta ted  th a t  the  num ber o f E. gracilis increases in  L ake B alaton  tw ice in  
th e  w arm -w ater period.

T A B L E  I I I

Percentiuil frequency of the patterns o f n a u p liu s  and copepodite stages 
of E ud iap tom us gracilis in  the whole Lake  B alaton (1965  — 73)

Copepodite Nauplius

T 14 33
N 5 0
Ö 5 0
T N 2 4 33
T Ö 48 29
N Ö 5 5
T N Ö 0 0
B 0 0

W hen com paring th e  frequency o f th e  different developm ental stages 
o f th is population  to  one ano ther (Table I V ) ,  i t  was observed th a t  th e  re la tive 
q u an tity  of th e  largest forms (females and  egg-bearing females) gradually

T A B L E  IV
V aria tion  o f the developmental stages iu  the popula tion  during  

the three years investigated (M a y —October)

1966

M K G A E

average % average % average % average % average %

egg-bearing 0 .2 0 1 .7 0 0 .1 8 1.92 0 .1 2 2 .01 0 .2 2 2 .91 0 .21 3 .1 3
female 1 .49 12 .70 2 .1 7 23 .11 1.41 2 3 .6 6 2 .1 8 2 8 .8 7 1 .89 2 8 .1 7
male 1 .32 11 .30 1 .29 1 3 .7 4 0 .9 0 1 5 .1 0 0 .9 9 13 .11 1 .30 1 9 .3 7
copepodite 1.91 1 6 .3 0 1 .86 19.81 1 .83 3 0 .7 0 1 .5 9 2 1 .0 6 1 .77 2 6 .3 8
nauplius 6 .78 5 7 .9 0 3 .8 9 4 1 .4 3 1 .70 2 8 .5 2 2 .5 7 3 4 .0 4 1 .5 4 2 2 .9 5

1967

egg-bearing 0.14 1.64 0.17 2.44 0.21 2.84 0.35 3.80 0.24 3.85
female 2.22 26.00 2.22 31.85 2.52 34.05 3.31 35.98 2.70 43.27
male 1.04 12.18 1.02 14.63 1.16 15.68 1.43 15.54 0.85 13.62
copepodite 2.45 28.69 1.54 22.09 1.48 20.00 1.99 21.63 1.18 18.91
nauplius 2.69 31.50 2.02 28.98 2.03 27.43 2.12 23.04 1.27 20.35

1972

egg-bearing 0.17 1.22 0.27 2.67 0.25 2.83 0.30 3.47 0.24 2.79
female 3.38 24.35 3.07 30.37 3.22 36.47 3.00 34.72 3.37 39.23
male 1.25 9.01 1.24 12.27 1.19 13.48 1.15 13.31 1.24 14.44
copepodite 4.03 29.03 3.21 31.75 2.65 30.01 2.31 26.74 2.04 23.75
nauplius 5.05 36.38 2.32 22.95 1.52 17.21 1.88 21.76 1.70 19.79

14*
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decreased from  transversal section A to  M reta in ing  identical population  levels 
a t  sections A-E.

The num ber o f th e  individuals p er litre  changed inversely. As regards 
th e  average of th ree  years, th e  to ta l num ber of individuals is highest a t  section 
M (11.4) gradually  decreasing tow ards section G (7.4). A t section A it  shows 
a  low increase (8.4) b u t declines a t  section E  again (7.2).

The varia tion  in  th e  egg-number/egg-sac o f 100—100 anim als was also 
w orked up. The sam ples were n e tted  sim ultaneously w ith  those for qu an tita tiv e  
purposes (Table V ). This value was found to  decrease in  each o f th e  four

T A B L E  V

V aria tion  in  the num ber of eggs o f E ud iap tom us gracilis at the five  
transversal sections o f the lake in  the four years of investigations

M K

1965 1966 1967 1972 1965 1966 1967 1972

IV . 2 3 . 5 ± 4 . 5 1 6 . 9 ± 3 . 8 2 1 . 8 ± 4 . 4 __
V . — 1 1 . 4 ± 2 . 1 1 7 . 1 ± 4 . 1 8 . 2 ± 2 . 9 — 7 . 7 ± 1 . 5 1 1 . 6 ± 2 . 7 5 . 8 ± 1 . 5

V I . 1 3 . 1 ± 3 . 9 1 1 . 0 ± 2 . 2 1 4 . 7 ± 2 . 9 1 3 . 3 ± 2 . 8 5 . 4 ± 1 . 2 8 . 6 ± 1 . 7 1 0 . 5 ± 2 . 9 1 1 . 8 ± 3 . 7
V I I . 1 4 . 0 ± 3 . 3 1 1 . 4 ± 2 . 5 1 4 . 8 ± 3 . 7 1 5 . 8 ± 3 . 8 1 0 . 7 ± 2 . 4 9 . 5 ± 2 . 7 1 5 . 1 ± 3 . 4 —

V I I I . 1 3 . 8 ± 3 . 3 1 5 . 5 ± 4 . 3 1 2 . 8 ± 2 . 3 1 8 . 2 ± 3 . 8 9 . 9 ± 2 . 5 8 . 3 ± 2 . 4 9 . 9 ± 1 . 7 1 1 . 8 ± 4 . 1
I X . 1 0 . 0 ± 2 . 9 1 0 . 7 ± 3 . 1 1 1 . 0 ± 2 . 9 1 7 . 8 ± 5 . 7 5 . 6 ± 0 . 3 4 . 5 ± 0 . 0 8 . 9 ± 2 . 1 1 6 . 6 ± 4 . 1

X . 1 7 . 1 ± 5 . 1 1 7 . 5 ± 3 . 9 1 3 . 2 ± 2 . 9 1 8 . 4 ± 5 . 0 1 4 . 7 ± 3 . 1 1 6 . 2 ± 3 . 5 1 0 . 5 ± 2 . 5 1 4 . 6 ± 3 . 8
X I . — 12.1  ± 2 . 2 — — — 1 1 . 4 ± 2 . 8

T A B L E  V  ( continued)

G A

1965 1966 1967 1972 1965 1966 1967 1972

I V . 1 3 . 7 ± 2 . 9 1 0 . 6 ± 2 . 5 _
V . — 7 . 4 ± 1 . 6 1 0 . 4 ± 2 . 5 5 . 2 ± 1 . 1 — - 9 . 2 ± 1 . 7 7 . 6 ± 1 . 5 5 . 5 ± 1 . 7

V I . 4 . 8 ± 1 . 0 5 . 0 ± 1 . 0 1 0 . 6 ± 1 . 6 — 7 . 6 ± 1 . 9 3 . 7 ± 0 . 2 4 . 5 ± 1 . 7 5 . 9 ± 1 . 1
V I I . 4 . 6 ± 0 . 3 6 . 3 ± 1 . 2 8 . 8 ± 2 . 2 7 . 9 ± 2 . 4 5 . 7 ± 1 . 3 6 . 5 ± 1 . 6 5 . 4 ± 1 . 4 6 . 0 ± 1 . 4

V I I I . 4 . 1 ± 0 . 0 5 . 4 ± 0 . 0 9 . 1 ± 2 . 0 6 . 0 ± 1 . 0 5 . 1 ± 1 . 1 5 . 2 ± 1 . 0 7 . 0 ± 1 . 5 6 . 3 ± 1 . 3
I X . 6 . 2 ± 1 . 1 4 . 0 ± 1 . 4 4 . 6 ± 0 . 0 8 . 9 ± 2 . 4 5 . 3 ± 1 . 0 4 . 4 ± 0 . 0 5 . 1 ± 1 . 1 7 . 4 ± 1 . 5

X . 1 1 . 4 ± 3 . 2 1 2 . 3 ± 2 . 4 6 . 2 ± 1 . 4 6 . 8 ± 3 . 3 8 . 9 ± 2 . 2 — 5 . 7 ± 1 . 1 6 . 6 ± 1 . 3
X I . — 1 1 . 5 ± 2 . 7 — — — 7 . 9 ± 1 . 6

T A B L E  V  (continued)

E

1965 1966 1967 1972

IV . 1 0 . 9 ± 2 . 1
V . — 7 . 0 ± 1 . 3 7 . 4 ± 1 . 4 4 . 8 ± 1 . 0

V I . 7 . 1 ± 1 . 6 4 .0  ± 1 . 0 5 . 9 ± 1 . 1 —

V I I . 5 . 7 ± 1 . 4 5 . 6 ± 1 . 1 5 . 5 ± 1 . 6 6 . 3 ± 1 . 5
V I I I . 4 . 4 ± 0 . 3 5 . 0 ± 1 . 0 4 . 8 ± 0 . 0 4 . 9 ± 1 . 5

I X . 5 . 3 ± 0 . 0 5 . 5 ± 0 . 0 5 . 5 ± 0 . 0 4 . 9 ± 1 . 5
X . 8 . 4 ± 2 . 0 8 . 7 ± 2 . 5 7 . 5 ± 2 . 3 5 . 5 ± 1 . 3

X I . — 9 . 4 ± 1 . 6 —
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years in the  direction from  section M to  A. The value of section E  was identical 
w ith  th a t  of section A:

egg-number/egg-sac M K  G A E
average of 4 years 14.3 10.9 7.9 6.3 6.2

Discussion

Eudiaptomus gracilis is w idely d istribu ted  and  can be found in the  
B ritish  Isles, Scandinavia, th e  northern  region of the  USSR as well as in  
F rance, Germ any, A ustria  an d  E astern-E urope. I ts  d istribu tion  to  th e  South 
is lim ited by  th e  Alps ( K i e f e r , 1968a). In  H ungary  i t  is common bo th  in 
sm all and  large w ater bodies and  fish-ponds (Po n y i, 1956).

I ts  re la tively  wide d istribu tion  in  Europe proves th a t  th is  species has 
a  wide ecological valency. Consequently, th e  developm ent o f its  population 
is very  variable. I t  is m entioned b o th  in  th e  old and  th e  la tes t studies th a t  
th is species is represented by  its  mono-, bi- or polycyclic ty p e  in  w aters of 
th e  sam e type, being geographically near to  one ano ther (S p a n d l , 1926; 
E l s t e r , 1954; K i b b y , 1971). The overw intering forms o f th is  species as well 
as th e  cold- and  w arm -w ater form s are well known. In  L ake B alaton  the  
n u tritio n  in ten sity  o f th e  cold- an d  w arm -w ater forms diverges too (P.-Zárkái 
an d  P o n y i , 1974). The forms of th e  tw o seasons show sim ilarly m orphological 
differences. In  th e  cold season a special p ro trud ing  appendix  appears on the  
th ird  segm ent of th e  rig h t an ten n a  o f th e  males, disappearing w ith  th e  w arm ­
ing up  of th e  w ater. This seasonal m orphological deform ation is regarded by  
some au thors as th e  cyclomorphosis of th is species (W o y n á r o v ic h , 1938).

Its quantitative importance is underlined by the fact that this species 
constitutes 50 per cent of total population of plankton crustaceans in the warm- 
water period (May-October) (PoNYiand P.-Zánkai, 1972). Owing to the fact 
that E. gracilis can develop even three cohors in 40 days (Weglenska, 1971), 
the life stages found in the monthly samples could not be related to each 
other. Thus the life stages of this population is evaluated separately. At a given 
place the increase and decrease in the population density of the species is 
expressed by the pattern formed by the majority of developmental stages.

The qu an tita tiv e  change of th e  developm ental stages o f E. gracilis in  th e  
lake is shown by  p a tte rn s  o f 8 d ifferent types. Com paring these p a tte rn s  to  
each other, i t  is obvious th a t  even w ith in  th e  sam e w ater area different types 
a lte rn a te  w ith  one ano ther during th e  sam e year. The w ater areas were com ­
pared  on the  basis of th e ir p a tte rn s  b y  adap ting  the  form ula o f M a r c z e w s k i— 
S t e i n h a u s :

8  = -------—------ X 100,
a -f- b — w

where w =  num ber of identical p a tte rn s  a t  th e  sections com pared; a an d  
b — num ber o f diverse p a tte rn s  separately  a t  th e  tw o sections.

Accordingly, sections A an d  G show th e  g reatest sim ilarity, while sections 
G and  K  are th e  m ost diverse. The ra te  of s im ilarity  was identical between 
th e  tw o sections in  th e  south-w astern  basin (M an d  K ) an d  th e  o ther tw o sec­
tions of th e  no rth -eastern  basin (A a n d E ) . E v idently , as regards th e  develop-
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m ent of the  population, several diverse w ater areas can be distinguished in 
L ake B alaton.

T A B L E  VI
P atterns of the E ud iap tom us gracilis popula tion  at the different sam pling  

stations of the lake shown by the form ula  of M a b c z e w s k i— S t e i n h a u s  
( 1 9 6 5 - 6 7 ;  1972— 73)

M K G- A E

M 36.8 9.7 2.7 2.7
K — 27.3 9.7 5.9
G — 69.2 14.3
A — 36.8

E arlier observations (S e b e s t y é n , 1953; P o n y i , 1968) showed th a t  th e  
population  of E. gracilis increased tw ice a year in  th e  no rth -eastern  basin. 
W ith  special regard  to  the  nauplii and  copepodites, our presen t studies suggest 
(Table I I I )  th a t  th e  population  m ay increase 1 — 3 tim es a  year in  L ake B ala­
ton . In  th e  larger lakes (e.g. L ake Constance) sum m er and  au tum n  peaks were 
observed ( K i e f e r , 1968b), while in sm aller w ater bodies only one spring peak 
was no ted  (S p a n d l , 1926).

W ith in  th e  popu lation  th e  percentage o f egg-bearing females was very  
low, hard ly  m ounting up  to  4 per cent in L ake B alaton. In  his s tu d y  on 42, 
m ostly  shallow lakes S m y l y  (1968) s ta te d  th a t  th is  value rarely  fell under 
20 per cent in  th e  w arm -w ater period. In  con trary  th e  egg-bearing ones, th e  
percentage of th e  ad u lt females varied  between 1.4 and  43.0 per cen t in  th e  
population. In  th e  period o f four years, th e  d a ta  on ind iv idual num ber/litre 
an d  egg-number/egg sacs showed th a t  th e  “production” o f th e  species is 
p robab ly  th e  highest a t section M, gradually  decreasing in  th e  direction to  A 
( Fig. 7).  Sim ultaneously, th e  percentual d istribu tion  o f ad u lt and  egg-bearing 
fem ales was inverse. This phenom enon indicates th a t  th e  degree of grazing 
b y  th e  fish is th e  highest a t  section M, gradually  decreasing tow ards th e  n o rth ­
east basin. This suggestion is supported  by  fishery statistics.

S tudying th e  fluctua tion  in  th e  num ber of individuals on E. gracilis 
populations from  th e  th irtie s  till recent years (Fig. 8) i t  is seen th a t  this 
num ber (w ithout nauplii) ranged  in  th e  period of 1936—38 from  12 to  22, 
while betw een 1946 and  1972 i t  was less th an  7 individuals/litre.

W hen com paring Figs 7 and  8 i t  was concluded th a t  th e  density  of fish 
an d  fry  feeding on E. gracilis h ad  increased in  th e  lake. The suggestion th a t  
p lanktonic crustaceans of large body size are grazed intensively by fish is well 
supported  b y  investigations in  fish-ponds ( H i l l b r i c h t - I l k o w s k a  e t al.,
1973), establishing th a t  th e  decrease in  th e  biomass of crustaceans was fol­
lowed in  some cases by  a  decrease in  th e  production.

According to  th e  lite ra tu re  th e  egg-num ber/egg-sac value of E. gracilis 
is low in  oligotrophic lakes an d  is high in  eutrophic w aters (C z e c z u g a , 1959; 
1960; S t e e m a n n  N i e l s e n , 1962). T h o m a s  (1961) com pared th e  egg-num ber 
of E. gracilis w ith  th e  to ta l ion-content of th e  w ater. H e s ta tes  th a t  th e  egg- 
num ber of th is  species is more ab u n d an t in  low ionic concentrations th a n  in 
high concentrations. Our investigations showed an  inverse p ictu re for L ake 
B alaton  (Table VI I ) .
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1 =  Frequency o f Q Q  in 
-1 the population * *

— total Eudiaptomus

F ig. 7. Comparison of the egg-number/egg-sacs, to tal individuals and females a t dif-
seotions of the lake

TA B L E  V II
C omparison o f total ionic content to the egg-numbers o f E ud iap tom us gracilis 

in  four E ng lish  lakes and  in  different regions o f Lake  B alaton

T h om as (1961) 
T o ta l  io n  expressed  in  th e  

%  o f m ax im u m
eg g -n u m b er

Orsós  (1968)
T o ta l  io n  expressed  in  %  

o f m ax im u m

P o n y i e t  a l.
(1975)

egg-num ber

Windermere 100.0 8.71 £  M 100.00 14.30Grasmere 88.8 9.30 P  K 97.74 10.86Derwent 85.1 6.05 <J G 95.02 7.41Ennerdale 64.8 10.53 P  A 93.52 6.27
B E 91.45 6.19
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F ig . 8. V aria tio n  in  th e  n u m b e r o f E ud iap tom us gracilis in  M ay —O ctober a t  tran sv e rsa l 
sec tion  A  (w ith o u t naup lii) on  th e  basis o f  th e  d a ta  o f  S e b e s t y é n  (1953; 1960), S e b e s ­

t y é n  e t al. (1951) an d  E n t z  e t al. (1937)

I t  is suggested th a t  in case o f L ake B alaton  th e  increase in  th e  egg-num ber 
o f Eudiaptomus gracilis can be ascribed to  th e  degree of tro p h y ty , and  th e  
q u an tity  of salt-con ten t is of secondary p art. The highest egg-num ber was 
found a t  th e  hypertroph  region of th e  lake ( H e r o d e k  an d  T a m á s , 1975) 
decreasing parallel w ith  th e  degree of tro p h y ty .

Sum m ary

In  th e  periods of 1965—67 an d  1972 — 73 th e  au thors investigated  th e  
varia tion  of Eudiaptomus gracilis populations on th e  basis o f sam ples tak en  
m onth ly  a t  w ater areas o f different troph ic level o f L ake B alaton.

In  the course of the investigation the following could be stated:
1. The developm ent o f th e  population of th e  species differs in  space and

in seasons. A t th e  south-w estern end of th e  lake (section M) where th e  w ate r 
qua lity  is hypertrophic a  spring peak  of 36 40 per cent frequency was found,
while in th e  o ther basin (sections A-E) sum m er peaks dom inated  (25—40 p er 
cent). In  th e  middle of th e  lake m ostly  spring-autum n peaks were observed 
(20 — 28 per cent).

2. Adapting the formula of M a r c z e w s k i S t e i n h a u s  the patterns o f 
the highest sim ilarity were found a t the mesotrophic areas (sections G-A), 
while those of the less sim ilarity a t sections K-G.

3. In  th e  population  th e  re la tive q u an tity  of form s of large body size
(females and  egg-bearing females) g radually  decreases from  section A (meso- 
trophy) to  section M (hypertrophy). R egarding th e  m ean values of th e  period 
1966 67 and  1972, i t  is seen th a t  th e  to ta l num ber of th e  species is th e  h ighest
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a t  the  south-w est end of th e  lake (11 individuals/litre) gradually  decreasing 
to  the  north -east basin (7.2 individuals/litre).

4. The egg-number/egg-sac was found to  be th e  highest in  th e  h yper­
trophic south-w est basin (14.3) decreasing to  6.2 a t  th e  o ther end  o f th e  lake.

R E F E R E N C E S

C z e c z u g a , B . (1959): O viposition  in  E u d i a p t o m u s  g r a c i l i s  G. O. S a b s  an d  E .  g r a c ilo id e s  
L i l l j e b o b g  (D iap tom idae , C rustacea) in  re la tio n  to  season an d  tro p h ic  level o f 
L akes. —  B u l l .  A c a d .  P o l .  S e i .  7. 6. 227— 230.

C z e c z t jg a , B. (I960): Z m iany  p lodnosci n iek to ry ch  p rzedstaw icieli zo o p lank tonu  I . 
C ru stacea  Jez io r R a jg rodzk ich . —  P o ls k .  A r c h .  H y d r o b io l .  7, (20) 61— 91.

E l s t e b , H . J .  -(1954): Ü b e r die P o p u la tio n sd y n am ik  von  E u d i a p t o m u s  g r a c i l i s  S a b s  
u n d  H e te r o c o p e  b o r e a lis  F i s c h e b  im  B odensee-O bersee. —  A r c h .  H y d r o b io l .  20, 
546— 614.

E n t z ,  G ., J .  K o t t á s z , O. S e b e s t y é n  (1937): Q u a n tita tiv  ta n u lm á n y o k  a  B a la to n  bio- 
ses to n ján . —  M a g y .  B io l .  K u t .  M u n k .  9, 1— 73.

H e b o d e k , S ., G . T a m á s  (1975): T h e  p r im a r y  p r o d u c tio n  o f  p h y to p la n k to n  in  th e  K e s z t ­
h e ly  b a s in  o f  L a k e  B a la to n  in  1973— 74. —  A n n á l .  B i o l .  T i h a n y  42, (in  l i t t . ) .

H i l l b b i c h t - I l k o w s k a , A ., A . P b e j s , T. W e g l e n s k a  (1973): E x p e rim en ta l increased  
fish  s to ck  in  th e  po n d  ty p e  L ak e  W arn iak  V I I I .  A p p ro x im ate  assessm ent o f  th e  
u tiliza tio n  b y  fish  o f th e  b iom ass a n d  p ro d u c tio n  o f  zoop lank ton . —  E k o l .  P o l .  
21, 34. 553— 562.

K i b b y , H . (1971):-E nergetics an d  p o p u la tio n  dynam ics o f  D i a p t o m u s  g r a c i l i s .  —  E c o l .  
M o n o g r .  41, 311— 327.

K i e f e b , F . (1968a): V ersuch  eine R ev ision  d e r G a ttu n g  E u d i a p t o m u s  K i e f e b . (Cope- 
poda, C alanoida). —  M e m .  1 s t .  I t a l . - I d r o b io l .  24, 9— 160.

K i e f e b , F . (1968b): D er B odensee. I n :  D e r  L a n d k r e i s  K o n s t a n z - I . —  S ta a t l i c h e n  A r c h i v ­
v e r w a l tu n g  K o n s ta n z ,  55— 106.

O b s ó s , E .  (1968): Ü b er die chem ischen  V erhältn isse  des offenen W assers des B a la to n ­
sees n ach  U n te rsu ch u n g en  im  J a h re  1966 u n d  1967. —  A n n á l .  B io i .  T i h a n y  35 , 
155— 167.

P o n y i , J .  E . (1956): D ie D iap to m u s-A rten  d e r N atrongew ässer a u f  d e r G rossen U n g a­
rischen  T iefebene. —  Z o o l.  A n z .  156, 257— 271.

P o n y i , J .  E . (1968): S tu d ien  ü b e r das C ru staceen -P lan k to n  des B a la to n . IV . B e iträg e  
zu r K en n tn is  d e r in  d e r K rebsgem einschaft des Sees h o rizo n ta l a u ftre te n d e n  
V eränderungen . —- A n n á l .  B i o i .  T i h a n y  35 , 169— 182.

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

S e b e s t y é n , O ., P . T öbö k , L . V a b g a  (1951): M ennyiségi p la n k to n ta n u lm á n y o k  a  B a la ­
to n o n  I . —  A n n á l .  B i o l .  T i h a n y  20, 69— 125.

S e b e s t y é n , O. (1953): Q u a n tita tiv e  p la n k to n  s tud ies  in  L ake  B a la to n . I I .  D ecennial 
changes. —  A n n á l .  B io l .  T ih a n S  21, 63— 89.

S e b e s t y é n , -O. (1960): H o rizon tá lis  p lan k to n v izsg á la to k  a  B ala to n o n . I .  T ájékozódás 
a  p la n k to n rá k o k  ho rizon tá lis  e lte rjedéserő i. —  A n n á l .  B i o i .  T i h a n y  27, 93— 113.

S m y l y , W . J .  P . (1968): N u m b er o f eggs an d  body-size in  th e  fresh w ater copepod D i a p t o ­
m u s  g r a c i l i s  S a b s  in  th e  E ng lish  L ak e  D is tric t. —  O ik o s  19, 323— 338.

S p a n d l , H . (1926): C opepoda. R uderfussk rebse . •—  In : S c h u l z e : B i o l .  d . T ie r e  D e u ts c h ­
l a n d s  15, 1— 15. 78.

S t e e m a n n  N i e l s e n , E . (1962): The re la tionsh ip  betw een  p h y to p la n k to n  a n d  zoop lank­
to n  in  th e  sea. —  R a p p .  C o n s . E x p l o r .  M e r .  153, 178:— 182.

T h o m a s , M. P . (1961): S om e-fac to rs in fluencing  th e  lifeh isto ry  o f D i a p to m u s  g r a c i l i s  
S a b s . —  V e r h .  I n t e r n a t .  V e r e in .  L im n o l .  14, 943— 945.

W e g l e n s k a , T. (1971): T he in fluence o f  various co ncen tra tions o f  n a tu ra l food on  th e  
deve lopm en t, fecu n d ity  an d  p ro d u c tio n  o f  p lan k to n ic  c ru s tacean  filtra to rs . —  
E k o l .  P o l .  19. 30, 427— 473.

W o y n a b o v ic h , -E . (1938): D ie jah rzeitliche  u n d  fluk tu ie ren d e  V aria tio n  von  D i a p t o m u s  
g r a c i l i s  G .-O. S a b s  im  B a la to n s e e .---- M a g y .  B io l .  K u t .  M u n k .  10, 148— 153.



2 1 8

P.-Z án k a i, N ., J . E . P o ít y i 1970): The quantitative proportions R otifera plankton in  
Lake B alaton , in  1967. —  A n n á l .  B i o i .  T i h a n y  3 7 ,  291— 308.

P .-Z án k a i, N ., J . B . P o n y i  (1974): On the seasonal fluctuation  in the food incorpo­
ration o f  E u d i a p t o m u s  g r a c i l i s .  ■—  A n n á l .  B io l .  T i h a n y  4 1 ,  357— 362.

C RUST ACE A -  PL A N K T O N  VIZSGÁLATOK A  BALATO NO N V I  
AZ E U D I A P T O M U S  G R A C I L I S  (G. O. SARS) PO PU LÁ C IÓ JÁ N A K  

M E N N Y ISÉ G I A LA K U L Á SA  A  TÓ KÜLÖNBÖ ZŐ T E R Ü L E T E IN

P o n y i  J e n ő ,  N . - H o r v á th  J u d i t  és P . - Z á n k a i  N ó r a

Összefoglalás

A  szerzők 1965 — 67 és 1972 — 73-ban a  B a la to n  különböző, tro f itá sb a n  eltérő  v íz­
te rü le te in  h a v i g y ű jté sek  a la p já n  v izsg á lták  az E ud iap tom us gracilis G. O. Sabs popu­
lác ió ján ak  v á lto zá sá t.

A  v izsgála tok  a la p já n  a  következő  eredm ényekre  ju to tta k :
1. A  faj pop u lác ió ján ak  kifejlődése évszakosán  és v íz te rü le ten k én t is e lté r  egy ­

m ástó l. M íg a  tó  d é ln y u g a ti végén a  h y p e r tró f  v íz te rü le ten  (M szelvény) a  v izsgála ti 
ese tek  36 — 40 % -áb an  csak egy  tav a sz i m ax im u m  a la k u lt k i, ad d ig  a  tó  m ásik  m edencé­
jéb en  (A —E  szelvények) egy  csúcsú n y á ri m ax im u m o k  a  jellem zőek (25 — 40% ). A  tó  
középső részein  a  tav asz i, Őszi k e ttő s  m ax im u m  k ia lak u lása  a  leggyakoribb  (20 — 28% ).

2. A  Ma b c z e w s k i—STEiNHAtrs-féle hasonlóság i in d ex  seg ítségével az E ud iap to ­
m us gracilis po p u lác ió ján ak  a la k u lá sá t jelölő m in tá z a to k  a la p já n  a  legnagyobb  fokú  
hason ló ságo t a  m ezo tró f v íz te rü le tek en  (G —A  szelvények), a  legk isebbet a  h y p e r tró f  és 
m e z o tró f v íz te rü le t ta lá lk o zásán á l ( K —G szelvény) ta lá ltu n k .

3. A  popu láción  belü l a  legnagyobb  te s tű  a lakok  (nőstény  és p e tés  nőstény) 
re la tív  m ennyisége az A  szelvény tő l (m ezotróf) az M szelvényig  (h y p ertró f) fokozatosan  
csökken. 1966 — 67 és 1972 év  á tla g á t te k in tv e  a  fa j összes egyedszám a a  tó  D N y-i végén 
a  legnagyobb  (11 e /lit.), am ely  fokozatosan  csökken a  tó  m ás ik  vége felé (7,2 e/lit.) .

4. A  p e tezacskónkén ti p e teszám  a  tó  D N y-i végén, a  h y p e r tró f  v íz te rü le ten  a  leg­
m ag asab b  (14,3), m ely  a  tó  m ásik  végén 6,2-re csökken le.
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