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D a d a y  (1897) and F r a n c é  (1897) were the first to investigate the Proto
zoa and Crustacea of the benthic fauna. Later L e n z  (1926), Z i l a h i -S e b e s s  
(1932) and B e r c z ik  (1960) reported valuable observations on Chironomida. 
Quantitative investigations on the benthic animals of Lake Balaton have 
first been carried out by M o o n  (1934) and for a long time to come only his 
data were available however, even these discussed the macrobenthos of only 
one transversal section. S e b e s t y é n  wrote in 1948: “Only informatory data 
are available on the benthic fauna . . ., however, its intense investigation is 
absolutely indispensable . . (p. 8).

The first quantitative evaluation of Chironomida larvae began by E n t z  
in 1950—1952, which, however, continued only later in 1964 and 1965. The 
results of these investigations give more detailed informations about the 
quantitative distribution of Chironomida inhabiting the lake.

E n t z  (1954) was the first who reported some informatory quantitative 
data about the benthic animals being smaller (designated as microbenthos 
M a r e , 1942) than Chironomida (macrobenthos). More intense investigations 
began in the 1960s, ( E n t z  et al. 1963; B ir ó  et al. 1968; P o n y i , 1969), especially 
on Crustacea and Nematoda. These investigations involved mainly the ben
thos of the open water of Lake Balaton.

There are no data available concerning the composition of the benthic 
fauna of the areas near the shore, displaying different degrees of eutrophica
tion. From point of view of applied research this problem was apparently very 
important, thus the investigations were carried out with the financial support 
of VITUKI (Budapest). The concrete aim of the investigations was to establish 
the qualitative and quantitative differences of the benthic fauna in the sewage 
inflow areas at Balatonfiired and Tihany as well as in front of the Biological 
Research Institute far from the sewage-inflow.

Collecting places and methods

a) Description of collecting places
Sample takings were carried out on three different areas of the lake 

between August and October:
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1. Sewage-inflow at Balatonfüred,
2. Sewage-inflow at Tihany,
3. In front of the Biological Research Institute (500 m off shore).

Samples were taken from the following places of sewage inflow of Balatonfüred 
during August (Fig. 1A):

No. 1. sewage-inflow, 1 m off the reeds.
No. 2. in front of the sewage-inflow, 10 m off the reeds.
Nos. 3 — 4. 5 m off the reeds.
No. 5. 80 m off the sewage-inflow
(Nos. 6—10. samples from the above mentioned stations taken with the 

Craib-sampler for the study of Nematods).
The samples collected in August at the sewage-inflow of Tihany were taken 
on the following places (Fig. IB) :

Nos. 11—14. sewage-inflow, 3 m off the reeds 
Nos. 12—15. the reed-grass, 15 m off the reeds.
Nos. 13—16. the reed-grass, 30 m off the reeds.
Nos. 17—18. 1 m of the reeds (samples taken with Craib-sampler for 

study of Nematods).
Samples Nos. 19-23 were collected in August in front of the Biological 

Institute as far as 500 m from the shoreline, at one point.
The points of sample takings at the sewage-inflows were reduced to two 

in September—October and 5 parallel samples were collected at each place.

В A

Fig. 1. C ollecting sites  a t  th e  sew age-inflow  a t  B a la to n fü red  (A) a n d  T ih a n y  (В) in  A ugust.
D eta iled  ex p lan a tio n  in  th e  te x t
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Samples taken in September at the sewage-inflow of Balatonfüred origi
nated from the following places:

No. 24—28. The skirts of the reeds in front of the sewage-inflow.
No. 29—33. 80 m from the same place.
Samples taken in September a t the sewage-inflow of Tihany were taken:
No. 34— 38. The skirts of the reeds in front of the sewage-inflow.
No. 39—43. 30 m from the same place.
Samples taken in September in front of the Biological Research Institute 

(500 m off), are: No. 44—48.
Samples taken in October at the sewage-inflow of Balatonfüred, were:
No. 49—53. The edge of the reeds in front of the sewage-inflow.
No. 54—58. 80 m from the same place.
At the sewage-inflow of Tihany:
No. 64— 68. The edge of the reeds.
No. 69—73. 30 m from the same place.
In front of the Biological Research Institute (500 m off): No. 59—63.
The three places of sample takings were significantly different consider

ing the detritus content of the benthos and the abundance of the vegetation. 
The highest amounts of vegetable detritus were found at Balatonfüred while 
the lowest in front of the Biological Research Institute.

b) The method used
For collecting mud samples the E k m a n -B i r g e  tool and the modified 

Craib mud-dredge (Ponyi et al. 1967) were used. The first brings 1 dm2, 
whereas the second 33 cm2 area of mud, onto the surface.

The mud-dredger was enclosed by a net (No. 6) under the water in order 
to avoid the loss of animals from the samples.

The sample has been washed in the framed net and placed in a plastic 
vessel. After a careful homogenization the samples were screened using nets of 
5 and 0.4 mm meshes subsequently, to remove particles less than 0.4 mm 
(detritus, grains of sand, living beings). The samples were flushed several times 
as long as living organisms remained on the net of 5 mm mesh. The content 
of the more dense net was flushed to a conic net then placed in a glass-vessel 
and conserved by means of ethanol.

A further cleaning was carried out in the laboratories by sedimentation 
(Ponyi et al. 1967).

The material, prepared this way, was placed into small dishes bearing a 
square network of 1 cm mesh and using a suitable dilution, all animals found 
in the samples were selected under a stereoscopic microscope. The selection 
was done step by step, first the larger then the smaller animals were selected.

Notes about the species new to the fauna of Hungary and
Lake Balaton
O STRA CO DA

Ilyocypris bradyi G. 0 . S a r s

New to the fauna of Lake Balaton. I t was observed in 7 samples collected 
at the inflow of sewage of Tihany. It is a wide-spread species in Europe, North 
Africa, Central Asia and North America; in Hungary it was first collected in
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Fehér Lake (Farkas, 1958). This species has frequently been found in  springs 
and small waters, thus showing a hardiness to the great fluctuations of tem
perature.

Isocypris arnoldi D ubowsky  (Photo 1)
Both the genus and species are new to the fauna of Hungary. I t rarely 

occurs even in Europe (Il l ie s , 1967; B r o n stein , 1947). The ecology of this 
animal is completely unknown. Several specimens were found at both sewage- 
inflows.

Cypridopsis newtoni B rady  e t R obertson

Until now it has not been known from Lake Balaton. A new Cypridopsis 
species had been described by D a d a y  (1894) from the lake, called verrucosa 
and described as similar to C. newtoni. Since species of D a d a y  has not been 
accepted, it may probably be identical with the latter. A considerably large 
number of it was collected on one c ccasion at the sewage-inflow of Balaton- 
fiired. I t is at home in waters of constant character, however, it occurs also 
in sodic waters of the Great Hungarian Plain.

Cypridopsis vidua (0. F. Müller)

In spite of its common and wide-spread occurrence it has not been known 
from Lake Balaton. D a d a y  (1897) mentioned it from Lake Kis-Balaton, where 
it generally occurs. I t is found of waters of constant character and rich in 
vegetation. Its population increases twice a year at the beginning and at the 
end of summer, however, some individuals can be found even in winter. I t has 
been collected in large number at the sewage-inflow of Balatonfiired.

IN SE C T A

Limnochironomus ex gr. nervosus (Staeg .)

I t has been found for the first time in the fauna of Lake Balaton. The 
8 mm long larva occurs both in lakes and rivers, mainly among water plants 
(Tsern o v sk y , 1949; B erczik , 1967a).

Limnochironomus ex gr. tritomus K ie e e .

New to the fauna of Hungary. The 7 mm long larva lives in the littoral 
and sublittoral zones, the mud and among the water plants of eutrophic lakes 
(Tsernovsky , 1949).

Cryptochironomus ex gr. defectus K i e f f .

New to the fauna of Balaton. The larva is 15 mm long and has a brown 
colour. I t occurs in littoral and sublittoral zones of lakes and rivers. I t prefers 
the sandy bottom (Tsernovsky , 1949; B erczik , 1967b).



Photo 1. Isocypris arnoldi D txbowsky O. L e ft side o f  th e  shell

Photo 2. Isocypris arnoldi D ttbowsky O. P o ste rio r p a r t  o f  th e  le ft side, o f  th e  shell
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Tbe quantitative distribution of zoobenthos of the three collecting 
sites in different months

P O R IF E R A

Spongilla carteri ssp. balatonica Arndt.

A single colony was found 80 m away from the reeds at the sewage- 
inflow of Balatonfiired. I t cannot quantitatively be evaluated.

N EM A TO D A

The three collecting sites stand out in sharp contrast to each other con
sidering the quantitative results of samples taken on the 5th August (Table 
I) .  The number of Nematodes was remarkably low at the sewage-inflow of 
Balatonfiired and its surrounding. Receding from the inflow area, the number 
of Tobrilus gracilis and an other Tobrilus species increased to some extent. 
On the contrary, the inflow area of the sewage of Tihany was rich in Nematodes 
and also the number of individuals was the highest there: it reached 502, 
whereas it was 27 at Balatonfiired, and 230 in front of the Biological Research 
Institute when counting all individuals in the 5 samples of each site.

At the sewage-inflow of Tihany 3—47 Monhystera paludicola were found 
per sample. The frequency of this species was only 3—13 per sample of the 
other collecting site of Tihany.Theristus setosus showed a similar distribution. 
A considerably number of Monhystera stagnalis occurred only at the first 
collecting place. Tobrilus longus and Tripyla papillata were of similar distri
bution, however, their number was lower. Several other species occurred only 
sporadically, thus their distribution cannot quantitatively be evaluated.

O LIO O C H A E T A

Tubifex sp.
It occurred in 3 of 13 samples of August, in 20 of 25 samples of September 

and in 4 of 25 samples of October (Tables V, VI and VI I ). Its amount is only sig
nificant in the samples of September. At the sewage-inflow of Tihany, 30 m off 
the reeds 6—42 individuals were found per dm2; at the skirts of the reeds, at 
the sewage-inflow of Balatonfiired, the same data were 1 —18; in the mud of 
the region in front of the Biological Research Institute it was represented by 
low number of individuals (1 —5/dm2), nevertheless, it was present in every 
sample.

A N N E L ID A

Piscicola geometra L. and Glossiphonia sp.
Quantitatively cannot be evaluated.

CRUSTACEA

Samples of 5th August
Low numbers of benthic Crustacea were observed in this period of the 

year (Table I I ) .  From the Cladocera and Ostracoda only the numbers of



TABLE I

Quantitative distribution of Nematoda at different collecting places, 5th August 1969

Species
Collecting sites

Sewage-inflow area a t Bala- 
tonfüred

Sewage-inflow area 
hany

a t  Ti- A rea  in  front of the  Biol. 
R es In s t. Tihany, ab o u t 

500 m  from the shore

N um ber of sam ples 6 7 8 9 10 14 15 16 17 18 19 20 21 22 23

1. Aphanolaimus aquaticus  D a d  a y _ _ ■
_ _ 1 _ _ 1 1 l

2 . Ethmolaimus pra tensis  d e  M a n — — — — — l l _ — — — - — — —
3 . Eudorylaimus s p . — — — — — — l — l l — — — —
4 . Hemicycliophora aquatica  M i c o l e t z k y — l — — — — — — — — — — — —
5 . Ironus tenuicaudatus d e  M a n — — — 2 — — — 1 — 3 — 4 10 9 0 1
6 . M erm is  s p . — — — — — — 3 — — — — — — —
7 . Monhystera paludicola  d e  M a n — l — — 3 36 4 7 5 2 3 1 3 3 — 3 3
8 . Monhystera stagnalis B a s t i a n — — — ~ — — 17 2 6 3 18 — — _ — —
9 . Monhystera macramphis F i l i p j e v — — — — — — — — — 2 — — — — —

1 0 . Paraphanolaimus behningi M i c o l e t z k y

1 1 . Paraplectonema pedunculatum
1 — — — — — 4 1 5 1 4 1 8 6 7 9 5

H o f m ä n n e r — — — — — — — 2 5 2 4 19 11 4 2 7 6 3
1 2 . Plectus tenuis B a s t i a n — — — — — — 1 1 — — — — —
1 3 . Theristus setosus F i l i p j e v — — —  • — — — 11 3 9 1 6 13 2 3 1 4 1
1 4 . Tobrilus gracilis — — — 2 1 0 9 1 8 1 3 2 2 4 5 7 2
1 5 . Tobrilus longus L e i d y — — — — — — 6 1 0 — .--- — — — —
1 6 . Tobrilus medius G. S c h n e i d e r 1 — — — — — — — — 6 — — — — __
1 7 . Torbilus sp. 1 — — 1 7 3 4 13 2 7 — — — — — ----
1 8 .  Tripyla papyla papillata B ü t s c h l i — — — — — 1 1 1 2 2 — — — . — —

T o t a l :  
(3 3  c m 2)

3 2 — 6 17 4 7 115 1 8 1 65 9 4 47 25 2 5 1 0 9 24



TABLE II

Quantitative distribution of Crustacea at different collecting sites, 5th АидиШ, 1969

No. Species
Collecting sites

Sewage-inflow area a t  Bala
to n i tired

Sewage-inflow area a t  T i
hany

A rea in  front of the  Biol. 
Res. In s t. Tihany, ab o u t 

500 m  from the shore

N um ber of sam ples 1 2 3 4 5 11 12 13 19 20 21 22 23

1. Diaphanosoma brachyurum  ( L i e v i n ) 7 1 l
2 .  D aph nia  hyalina  v a r .  galeata  G . 0 .  S a b s l — — — — — — — — —  . 1 — —
3 . D . cucullata f .  Jcahlbergensis S c h ö d l e b — — — — — — — — 9 — — — —
4 . Iliocryptus sordius L i e v i n 1 — — — — — — — — — ' — ’ —
5. M onospilus d ispar  G .  O .  S a b s — — 1 — — — — — 1 — — —

6 . L eyd ig ia  leydigii ( L e y d i g ) — — — — — — — — 1 — — —
7 . A lona quadrangularis (O .  F .  M u x l e b ) — — 1 — — — — 1 — — — l l
8 . Cyclocypris  s p . — — 3 — — 1 — — — — — —
9 . Candona  s p . 1 — — — — — — — — 6 — l l

1 0 . D arw inula  stevensoni ( B e a d y  e t
R o b e e t s o n ) — — — — — — — 4 1 б — 3 —

1 1 . Limnocythere inopinata  ( B a i e d ) — — — — — — — 1 —  ■ — . — — —
O s t r a c o d a  s p . — 2 — — — — — — — — — — —

1 2 . E udiaptom us gracilis  (G . O .  S a b s ) l — — — — — — — 4 6 7 4 и
1 3 . E ucyclops serrulatus ( F i s c h e e ) — • — 1 — — — — — — — — — —
1 4 . Paracyclops fim briatus  ( F i s c h e e ) — 1 — — — — — 3 15 3 2 9 2
1 6 . C yclops ricinus  U l j a n i n — — 4 2 1 0 — 4 6 9 0 6 8 129 7 0 9 2
1 6 . A canthocydops v ir id is  ( J u b i n e ) — — — — — — — — 1 — — 6 2
1 7 . M esocyclops leuckarti (C l a u s ) 2 1 — — — — — 1 2 2 — 4 1
1 8 . Ectinosoma abrau  ( K b i t s c h a g i n ) 1 1 1 1 — 1 1 3 — 6 — 1 1
1 9 . Canthocamptus staphylinus  ( J u b i n e ) — 1 — — — — — — — — — — —
2 0 .  N annopus palustris  B e a d y — — — — — — — — 7 1 1 6 —
2 1 .  Corophium  curvispinum  f .  devium

W U N D S C H — — — — — — 2 1 — — — —

T o t a l : 7 6 11 3 1 0 2 7 2 0 1 3 8 9 7 141 1 0 3 1 1 2
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TABLE II

Quantitative distribution of Crustacea at different

Species
Collecting sites

Sewage -inflow area atBalatonfiired

The edge of reeds About 80 m from the edge of reeds

Number of samples 24 25 26 27 28 29 30 31 32 33

1. Sida crystallina (О. F. Müller) — — — — — — — — —
2. Diaphanosoma brachymum ( LieyI\ ) — — — — — — — — — —
3. Daphnia hyalina var. galeata

Gr. 0 .  S a r s  • —  —  —  —  —  —  —  —
4. Daphnia cucullata G. O. S a r s  1 — 3 — 1 — — — — 1
5. D. cucullata f. kahlbergensis

S C H Ö D L E R  —  1 —  —  —  —  —  —  —  —
6 . Macrothrix laticornis ( J u r i n e ) — — — — — — — — — —
7. Iliocryptus sordius L ievin  12 14 7 15 3 4 11 3 23 11
8 . Monospilus dispar G. O. S a u s  — — — — — — — — — —
9. Leydigia acanthocercoides (Fischer) 4 37 23 40 5 5 11 Í 4 66 5

10. Pleuroxus uncinatus v a r .balatonicus •
D a d a y  —- —  —  _ _ _ _ _  —  1 3  —

Pleuroxus sp. — — — — — — 1 —; — —
11. Alona af/inis L e y d i g  — — — — 1 — — — —
12. Alona quadrangu!aris (O. F. M ü l l e r ) — — 1 — — — — — 10 —
13. Alonella rostrata ( K o c h ) — — — — — — — — — —
14. L e p to d o r a  k in d t i i  (F o c k e ) — — — — — — — — — —
16. I ly o c y p r i s  g ib b a  (E a m d o r h ) — — — — — — — — — —
16. Ilyocypris bradyi G. O. S a r s  — — — — — — , — — — —

Ilyocypris sp. — — — — — — — , — — —
17. Isocypris arnoldi ( D u b o w s k y  — 4 3 — — — — — — —
18. Cyclocypris ovum. (J u rin e) — — — — — — — — 2 —

Cyclocypris sp. — 7 — — — — — — — —
19. Candona marchica H a r t w i g  — — — — — — — — — —

Candona sp. — — — — — — — — — —
20. Darwinula stevensoni ( B r a d y  e t

R o b e r t s o n ) —  1 —  —  —  —  —  —  —
21. Limnocythere inopinata ( B a i r d ) — — — — — — — — — —
22. Eudiaptomus gracilis (G. O. S a r s ) — — — — — — — — — —
23. Macrocyclops albidus ( J u r i n e ) — 1 — — — — — — — —
24. Eucyclops serrulatus ( F i s c h e r ) — 2 1  4 1 1 3  — 10 —
26. Paracyclops jimbriatus ( F i s c h e r ) 1 — —
26. Cyclops ricinus U ljanin  1 4 1  7 1 6 3 4  10 6
27.  Acanthocyclops viridis ( J u r i n e ) — — — — — 1 1 — 2 —
28.  Acanthocyclops vernalis ( F i s c h e r ) •— — — — — — — 1 — —
29.  A. vernalis f. robusta (G. O. S a r s ) — 1 1 — — — 1 — — —
30. Mesocyclops leuckarti (C l a u s ) — — — — — — — — — —

Cyclops sp. — — — — — — — — — —
31.  Ectinosoma abrau ( K r i t s c h a g i n ) — 1 — — — — — — —
32.  Canthocamptus staphylinus ( J u r i n e ) 12 1 — 7 — 9 7 3  5 3
33.  Limnomysis benedeni (C z e r n .)  — — — — — — — — — —
34.  Dicerogammarus sp. — 1 — 9 — 1 — — — —
35.  Corophium curvispinum f. devium

W u n d s c h  —  22 — 40 1 70 1 —  —  —

II

Total 31 96 41 122 13 96 39 15 130 2 6
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collecting sites, on September 2nd and 3rd, 1969

Sewage-inflow area a t  T ihany A rea in front of the  Biol.

The edge of reeds A bout 30 m  from  th e  edge of reeds 500 ш  from  the  shore

34 35 36 37 38 39 40 41 42 1 43 44 45 46 47 48

— — — — — — — — 1
2 — 17 33 26 14 и

l 4
]
3 37 8 4 2 l 20

—
7

— — 1 —

13 6 4 l

—
1

—
1

— — — — 1 —
3 1

—
1

—

— 1 3 — 1 1 2 l 16 4 — — — _ _
1 — 12 16 11 19 7

— —
2

1

— 2
1

5 6 14

1

1
1

1
—

5
2

— 2

—

_ _ _ 2

3
2

1
3

— — — — — — — — — —

3 6 1 12
1
4 2

— l
l

4
8 — 21 13 9 3 5

— 4 2 6 6 1 1

—

1
—

— 8 5 4 6
2
1

—

61 22
1

43
2

19 40
1

— — — — —

1

1 —
5 1

1

— —
2

2
— 2

1
— — 5 2 — — 7 — — — — — —

— — — — 1 — — — 113 1 2 — 6 1 —

4 23 14 59 35 21 17 15 200 6 128 108 103 65 67
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Candona and Darwinula showed 5—6/dm2 in several samples collected in open 
water areas in front of the Biological Research Institute in Tihany.

Two Copepoda species (copepodid stages of Paracyclops fimbriatus and 
Cyclops vicinus) were found in larger quantities also in the material collected 
far from the shoreline (500 m), in front of the Institute. Ectinosoma abrau 
occurred in the majority of samples, however, in very low number. Nannopus 
palustris was found exclusively in this collecting site.

Considering the total number of Crustacea, there is a considerable differ - 
ence between the collecting places. I t reached 2 — 20/dm2 at the sewage- 
inflows and 97 — 141/dm2 in the open water area in front of the Institute.

Samples of 2nd and 3rd September
Twice as much Crustacea have been found in September than in August 

(Table I I I ) .  Attention should be called to the propagation of 4 species of benthic 
Cladocera. Large number of Iliocryptus sordidus was found only at Balaton- 
füred (80 m off the reeds at the inflow of the sewage). I t was observed only 
randomly on the other two collecting sites. The Monospilus dispar was re
stricted only to the sewage-inflow of Tihany (mainly 30 m from the reeds). 
The largest number of Leydigia acanthocercoides (37, 40, 55 individuals per 
dm2) Was found at Balatonfüred, however a considerable number of it occurred 
alsc in the samples collected in front of the Institute. I t was practically absent 
at thq sewage-inflow of Tihany. Significant number of Alona affinis was found 
in the two collecting sites of Tihany, only 30 m from the inflow of sewage. 
Eucyclops serrulatus is frequent primarily in the environs of the sewage-in
flows. Considerable number of Canthocamptus staphylinus was found at Bala
tonfüred. Juvenile samples of Corophium occurred in markedly high number 
in several samples (40, 70, 113/sample). Ten times more juvenile forms of 
Cyclops vicinus were present in the samples collected in front of the Institute 
than in the others.

Considering the total number of Crustacea, the relations between the 
three collecting sites display no sharp differences as compared to those found 
in the previous month.

Samples of 3rd October
The number of Crustacea in the samples increased again:

D ate of collecting T otal num ber of Crustacea

5th  August 657
2nd-3rd Septem ber 1.474
3rd October 3.752

The increase may be attributed mainly to the propagation of several 
benthic Cladocera (Iliocryptus sordidus, Monospilus dispar), Ostracoda (Cyp- 
ridopsis vidua) and Copepoda (Paracyclops fimbriatus, Canthocamptus sta
phylinus), in spite of the fact that even the planktonic Crustacea are more 
frequent in that period of year as compared with the earlier months.

The lowest frequency of Iliocryptus sordidus was found at Balatonfüred 
where only 4 samples of all the 10 contained it, however, a value of 46/dm2
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also occurred. The largest number of Monospilus dispar was found in front of 
the Biological Research Institute; about half of that number occurred in the 
inflow area of the sewage-inflow of Tihany (30 m from the reeds); its number 
was very low at other collecting places (Table I V ).

Alona affinis was present at all collecting sites of Tihany except one 
sample, however, it was totally absent from the samples of Balatonfüred. 
Relatively large numbers of Alona quadrangularis and Alonella rostrata could 
only be collected at the internal edge of reeds situated in the inflow area of 
the sewage of Tihany. On the other places only a few specimens were found or 
were completely absent. Macrothrix laticornis was frequent only in front of the 
Institute, at other places only a few individuals occurred.

Cypridopsis newtoni and vidua as well as Cyclocypris ovum (Ostracoda) 
were observed almost exclusively at the skirts of the reeds of the sewage- 
inflow at Balatonfüred. The occurrence of Darwinula stevensoni is just the 
inverse, it is frequent everywhere except the above area, however, it was not 
collected in large numbers the highest value: 8 (dm2). Limnocythere inopinata 
is restricted almost completely to the sewage-inflow of Tihany.

Among copepods, Eucyclops serrulatus mainly at the two sewage inflows, 
while Canthocamptus and Macrocyclops almost exclusively at that of Balaton
füred were observed. Paracyclops fimbriatus was found everywhere except the 
several samples collected at Balatonfüred. I t reaches even 21 —23/dm2, at 
some places.

E P H E M E R O P T E R A

A Cloeon species and Caenis horaria L. were found, however, they can
not be evaluated quantitatively.

D IP T E R A

Tany pus punctipennis (M e i g .)

It occurred in 4 of 13 samples of August, in 15 of 25 samples of September 
and in 13 of 25 samples of October six pupae were found in September (Tables 
V, VI, VII) .

High number of it occurred (3—16/dm2) in the samples collected in front 
of the Institute in September and October. I t is remarkable that it was absent 
in the area of the sewage-inflow of Tihany in August and September, and even 
in October only a few individuals were present there.

I t  is more frequent a t  the sewage-inflow of Balatonfüred (1 —11/dm2) 
than  in the previous place, especially when receding from it (10—56/dm2).

Procladius sp.

In August, when the number of other organisms is generally low in the 
samples, this species was found in a very large number, especially in front of 
the Institute (10—118/dm2), and in collecting sites being locahzed farther from 
the sewage-inflow (1 —25/dm2; Table V).

14 T ih an y i É v k ö n y v
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TABLE IV

Quantitative distribution of Crustacea at different

Species

•

Collecting sites
Sewage-inflow area a t  Balatonfüred

The edge of reeds A bout 80 m  from th e  edge of reeds

N um ber of samples 49 1 50 51 52 53 64 55 56 57 53

1. Diaphanosoma brachyurum (L i b v i n ) 20 1 _
2 . Daphnia hyalina v a r .  galeata 

G . O . S a r s

3 . Daphnia cucuttata G. O . Sa k s .— — 5
4 . D. cucullata f. kahlbergensis 

S c h ö d l e r

5 . Macrothrix laticornis ( J u r i n e ) 2 ~

6. Iliocryptus sordidus L i e v i n — — 46 — 38 — — 2 3 — 2
7. Camptocercus rectirostris 

ScHAEDLER 1
8. Monospilus dispar G. O . S a r s — — — — — — — 9 — 1
9 . Leydigia acanthocercoides ( F i s c h e r ) — — — — 1 — — 1 — —

10. Pleuroxus aduncus ( J u r i n e )
11. P. uncinatus v a r .  balatonicus D a d  a y 2
12. Alona affinis L e y d i g

13. Alona quadrangularis 0 .  F .  M ü l l e r —

14. Alonella rostrata ( K o c h )
16. Ilyocypris bradyi G. O . S a b s —
16. Cypridopsis newtoni B r a d y  e t  

R o b e r t s o n 21
17. Cypridopsis vidua O . F .  M ü l l e r 36 168 53
18. Gyclocypris ovum ( J u r i n e ) 2 39 15 6 1 — — — — —

19. Candona s p . 5 4 20 — — — — 1 — —

2 0 . Darwinula stevensoni (B r a d y  e t  
R o b e r t s o n 1 1

2 1 . Limnocythere inopinata (B a i r d ) 1
2 2 . Eudiaptomus gracilis (G . O . Sa b s ) 1 1 42 — 3 — 2 — 4 —

2 3 . Macrocyclops aldibus ( J u r i n e ) 6 ----- • 67 — 1 — — — — —

2 4 . Eucyclops serrulatus ( F i s c h e r ) 2 3 4 — 21 — 1 1 — —

2 5 . Paracyclops jimbriatus ( F i s c h e r ) — 3 1 — 9 — 1 10 2 9
2 6 . Cyclops ricinus U l j a n i n 1 1 2 — 4 — 2 2 2 —

2 7 . Acanthocyclops viridis ( J u r i n e ) — 1 — — — — — 1 — —

2 8 . Acanthocy clops vernalis ( F i s c h e r ) — — — — 1 — — — — —
2 9 . Mesocyclops leuckarti (C l a u s ) — — 10 — — — — 1 2 —

Cyclops s p . — — 40 — 5 — — — 1 1
30. Ectinosoma abrau (K r i t s c h a g i n )
31 . Nitocra hibernica (B r a d y ) 4
32 . Canthocamptus staphylinus 

( J u r i n e ) 57 25 136 2 16 __ /__ 1 _ _
33 . Nannopus palustris B r a d y — 1 . —
34. Limnomysis benedeni Cz e r n . — — 1
35 . Corophium curvispinum f. devium 

W u n d s c h 1

T o t a l 109 2 66 46 3 8 100 6 58 16 14
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collecting sites, on October 3rd, 1969

Sewage-inflow area a t  T ihany Area in  fron t of the  Biol.

The edge of reeds A bout 30 m  from  th e  edge of reeds 500 m  from the  shore

64 65 66 67 68 69 70 71 72 73 59 60 61 62 63

— — — — — 6 2 - — — 4 2 l — l 1 2

— — — — — 2 — — — — — — — — —

— — — — — 1 — — — — — — — — —

__ — ___ __ ___ __ ___ __ __ 3 __ _ _ _ _
— — — — — — 1 — — — 1 2 19 3 5 7
3 0 6 3 21 — 4 16 2 7 1 0 2 6 4 3 2 8 6 3 4

l
—

1 5 6 9 5 6 4 8 3 11 5 1 2 7 121 1 2 8 7 9 1 7 9
4 6 и 6 6 — 2 — — ' ----- — — — ___ __
— — — — — 2 — 1 1 1 — 4 1 2 3
— — — — — — 12 — — — 4 9 — — —

3 2 1 — 1 1 4 3 3 1 8 7 4 5 9
4 6 7 4 9 — 1 1 1 — — 3 — 7 3
2 3 4 1 9 — .----- 2 — — 1 ' ----- — ___ __

1 — 1 3 1 1 — 1 — — ; — — —

. - — ;
— — — — — — — — — — — 1 i  —  • ; ■ —

— 1 1 — ■

6 3 8 6 3 __ 2 1 1 2 1 3 3 3 4
3 0 16 7 4 6 6 6 — 3 7 1 -----  . — ------ — <_ —

2 2 16 2 2 19 8 9 18 1 2 9 3 6 7 9 4 1 4 6 6
— — — — — — — — — — 1 —  , — —

8 4 1 — 1 — — — — — 2 — ' ---* — —
1 3 4 1 0 6 7 3 2 1 2 6 3 3 3 4 2 3 3 6

2 7 1 1 1 0 6 3 11 31 6 3 6 3 10 8 — 9
— — — — — — — — — — — — — —

. .--- — — — — — — — — — — — — __ __
— — — 9 9 3 7 3 3 1 4 11 3 9 1 0 1 2 2 2
10 2 4 2 6 2 1 2 4 6 2 3 7 1 1 6 6 1 4
— — — — — — 1 — — 2 — — — —
— — — — — — 1 1 4 — '■--- — — — ■ --- —

1 — — 1 1 — — — — — — — — __ —
— — — — ' --- — 1 1 — — — — — 1 1
— — — — — — — — — — — — —  *

— ' — — — — — — 11 1 1 1 1 1 1 1

2 2 1 6 9 6 3 1 4 4 1 8 2 I l l 1 7 2 2 9 5 3 9 1 3 6 2 4 3 3 4 0 1 9 8 1 4 2 3 6 7

14*
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TABLE V

Quantitative distribution of the macrobenthos at different collecting sites, on August
5th, 1969

No. Species
Collecting sites

Sewage-inflow area a t  Bala
tonfiired

Sewage-inflow area 
a t  T ihany

Area in  front of the  Biol. 
Res. In s t. Tihany, about 

500 m  from  the  shore

N um ber of samples 1 2 3 4 5 11 12 13 19 20 21 22 23

l . Т а п урш  punctipennis
(M e i g .) — — — — 1 — — — 1 1 — 4

2 . Procladius  s p . — — 1 i 6 — 1 — 2 6 10 5 7 1 1 8 5 7 6 7
3. Procladius  s p .  p u p p a e 1
4 .  Polypedilum  e x  g r .

nubeculosum  (M e i g .) — — — — l — — — — — — — —
6 . Polypedilum  e x  g r .

convictum  ( W a l k ) 1
6 . H arnischia  e x  g r .

conjugens K i e f f . 1 1 4 6 — 4
7 . Chironomida  s p . 2 2 — — — — 1 — — — — 2 —

8 .  Fiona s p .  I . 1 2 — 1 2
9 . Fiona s p .  I I . — — — — — — — — 1 — — — —

1 0 . Tubifex s p . — — — — l — — 3 2 — — —

T o t a l : 2 2 1 16 3 l 2 2 9 15 6 4 1 2 4 6 1 77

Its distribution is similar in September, however, its number decreases: 
20 — 43/dm2 were found in front of the Institute and it was absent in the regions 
of the sewage-inflow of Tihany, 1—11/dm2 occurred at the skirts of the reeds 
near the sewage-inflow of Balatonfiired and 80 m from it 10—56/dm2 were 
found.

There was a further decrease in October: in front of the Institute 4—14, 
30 m from the reeds of the sewage-inflow of Tihany 1/dm2 was found. I t was 
absent near the reeds at the sewage-inflow of Balatonfiired, while 3 —4/dm2 
were found 80 m from it.

Crieotopus ex gr. sylvestris (Fabe.)
I t was found only in samples collected at the edge of the reeds of the 

sewage-inflow of Tihany.

Polypedilum ex gr. nubeculosum (Meig.)
Only several individuals were secured in the months of August and 

September at the edge of the reeds and 80 m from it, at the sewage-inflow of 
Balatonfiired. In October it was present only at the edge of the reeds and 30 
m from it, at sewage-inflow of Tihany.

Polypedilum ex gr. convictum (Walk.)
A single individual was found 80 m from the reeds of the sewage-inflow 

of Tihany in August; 1 —9/dm2 were observed 80 m from the reeds of Balatcn- 
fiired; it was absent in front of the Institute.
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Polypedilum sp.
It cannot be evaluated.

Harnischia ex gr. conjugens Kieff.
I t occurred in 13 of the 45 samples of August , in 16 of the 25 samples of 

September and in 7 of the 25 samples of October.
In August it was found only in front of the Institute, a single individual 

was found 15 m from the reeds of the sewage inflow of Tihany. Its amount 
significantly increased by September, mainly in front of the Institute (2— 
11/dm2) and 80 from the reeds of the sewage-inflow of Balatonfüred (1—28/dm2). 
We failed to find any on the latter collecting site in August and October.

Harnischia ex gr. viridula (L.)
It was found only at the edge of the reeds of the sewage inflow of Balaton

füred in September.

Limnochironomus ex gr. nervosus (Staeg.)
I t was not present in the samples of August, it appeared at the sewage- 

inflow and farther off in September, 3 — 19/dm2 were found 30 m from the 
reeds of the sewage-inflow of Tihany in October.

Limnochironomus ex gr. tritomus Kieff.
Its amount was insignificant, 30 m from the reeds of the sewage-inflow 

of Tihany in October.

Limnochironomus sp.
Quantitatively cannot be evaluated.

Cryptochironomus ex gr. defectus Kieff.
A small number was found mainly in September.

Cryptochironomus holsatus Lenz (?)
Quantitatively cannot be evaluated.

Chironomus ex gr. plumosus L.
Several puppae but no larva were found.

Cladotanytarsus ex gr. mancus (Walk.)
No specimen were found in August. I t was present in 14 of the 25 mud- 

samples of September and in 13 of those 25 of October. Its occurrence is 
especially significant in September 30 m from the reeds of the sewage-inflow of 
Tihany (27 — 48/dm2). On the same place its number was very low in October.
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TABLE VI

Quantitative distribution of the macrobenthos at

Collecting sites
Sewage-inflow area at Balatonfüred

No. Species The edge of reeds About 80 m from the edge of reeds
Number of samples 24 25 26 27 28 29 1 30 31 1 32 33

l. Tanypus punctipennis (Me ig .) 11 6 2 и l 38 40 10 66 38
2. Tanypus punctipennis puppae 3 1 1 1
3. Procladius sp. — — — — — 7 1 3 15 7
4. Procladius sp. puppae 1 —
6. Cricotopus ex gr. sylvestris (Fabe .)
6.Polypedilum  ex gr. nubeculosum (Me ig .) — — — — 4 — 1 — — 7
7. Poly pedilum  ex gr. convictum  (Walk.) 9 3 — — — — 2 1 — —
8. Polypedilwn  sp. puppae 1
9. Harnischia ex gr. conjugens K ie f f . 2 2 — 1 7 — 14 — 28 26

10. Harnischia ex  gr. viridula L. ' -- — 1 2 — — — — — —

11. Harnischia sp. puppae
12. Limnochironomus ex gr. nervosus

— 2 — — 1 — 2 — — —

(Staeg.) — — — 3 16 — — — 1 1
13. Limnochironomus ex gr. tritomus K ie f f . — — — — 1 — — — — —
14. Limnochironomus sp. — 2
16. Cryptochironomus ex gr. defectus K ieff 1 — — 1 — 1 1 — — —
16. Crytochironomus holsatus Lenz — — — — — — 1 — — —
17. Chironomus ex gr. plumosus puppae L. — 1 1 1 1 1 1 1 — 1
18. Cladotanytarsus ex gr. mancus (Walk.) , -- 2 3 2 — • — 1 — — —
19. Cladotanytarsus ex gr. mancue puppae
20. Cladotanytarsus sp. — — — — 1 — — — — ~

21. Stempellina ex gr. bausei K ie f f . — — — — — — — ----- '

22. Chironomida sp. puppae — — — — — — — — — —

23. Ceratopogoniddla rvae — 1
24. Psychoda sp. larvae
26. Cloeon sp. larvae — — — ' ----- 1 — — — — —

26. Caenis horaria L. larvae
27. Oecetis sp. — — — — — 1 — — —

28. Oxyethira sagittifera R is.
29. Ortotrichia tetensii K olbe — — 2 — — 1 — — — —

30. Ecnomus tenellus R ambur
31. Corixa sp. 2 —

32. Piona  sp. 1
33. Limnesia maculata O. F . Müller 1 — — — 1 — — — — —

34. Hydracarina sp.
36. Tubifex sp. 1 18 6 14 8 1 — — 12 3
36. Piscicola geametra L. — — — 1 — 3 — — —
37. Glossiphonia sp. — — — — — 3 — — —
38. Spongilla carteri spp. balatonica A rndt . -- — — — — — 1 — — —

Total 30 38 16 36 41 66 64 16 „ a 83

A small number of it occurred in 9 samples of the 10 collected in front of the 
Institute in September and October. Only a few individuals were found at the 
sewage-inflow.

Stempellina ex gr. bausei K ieff.
Quantitatively cannot be evaluated.
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different collecting sites, 2nd and 3rd September 1969

Sewage-inflow area a t  T ihany Area in front of the  Biol.

The edge of reeds A bout 30 m  from th e  edge of reeds 500 m  from  th e  shore

34 35 36 37 38 39 40 41 42 43 44 45 46 47 48

1 5 14 9 9 10

l 
1 — — — — — — 1 — — 3 6 2 8 2 0 2 3 4 3

— — — 6 2

1

1

—
—

1 — —

1

3

1

9 11 2 7 7

1 —

— —

— 4 8

l

2 8
3

1

31
6

2 7
3

1

2 7
6

1

1 1 2

—

1

■ —

1 11

3

1

2

1 1

1

— — — —

2

=
—

2

_

— — 1

-

3 6 16 4 2

1

6

5
1

3 0 2
2
1

1
5 3

2
1

2 l 2 2 2 4 8 6 4 7 8 1 4 0 71 6 6 6 7 4 0 4 4 6 4

Ceratopogonidae sp.

Quantitatively cannot be evaluated.

Psychodidcte, Psychoda sp.
Quantitatively cannot be evaluated.
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TABLE VII

Quantitative distribution of the macrobenthos at

Collecting sites
Sewage-infolw area a t  Balatonfiired

No. Species The edge of reeds About 80 m  from the  edge of reeds

N um ber of samples 49 50 51 52 53 54 55 56 57 58

1.
2 .

Tanypus punctipennis (M e i g .)  
Procladius s p .

7
3

5 2

3 . Polypedilum ex gr. nubeculosum (М е ю .)
4. Polypedilum sp.
5 . Harnischia e x  g r .  conjugens K i e f f .
6 . Limnochironomus ex g r . nervosus (S t a e g )
7 . Limnochironomus ex g r . tritomus K i e f f

8 . Cryptochironomus ex g r .  defectus K i e f f — — — — — l — — — —

9. Cladotynatarsus ex gr. mancus ( W a l k .)  
10. Chironomida s p .  larvae

— — — — — — 7 — 1 —

11. Chironomida s p .  puppae
1 2 . Caenis horaria L.
1 3 . Ecnomus tenellus R a m b u r
1 4 . Corixa s p .
1 5 . Fiona s p .

1

1 6 . Limnesia maculata O . F
17. Tubifex sp.

M ü l l e r

Total — — — — — l 2 3 10 6 2

T R IC H O P T E R A

Several species were found in small number, quantitatively cannot be 
evaluated.

H E M IP T E R A

Gorixa sp.
Quantitatively cannot be evaluated.

H Y D R A C A R IN A

Three species were found in different periods, quantitatively cannot be 
evaluated.

The uneven distribution of the zoobenthos an d the bottom

The quantitative data unanimously revealed that there were differences 
between the qualitative and quantitative composition of species of all the 
three collecting sites (Tables I —VI I ) when investigating 5 parallels of each, 
which cannot be attributed merely to methodical inadequacy (see for methodi
cal problems: P onyi et al. 1967). The differences may be connected with the 
uneven distribution of detritus at the bottom of the collecting sites. Especially 
large differences were observed along the borders of the reeds, decreasing 
toward the open water. The amounts of the detritus were 44,11, 18,51 and
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different collecting sites, 3rd October, 1969

Sewage-inflow area a t  T ihany Area in  fron t of the  Biol.

The edge of reeds A bont 30 m  from  th e  edge of reeds
Res. In s t. Tihany, about 

500 m  From  the  shore

64 65 66 67 68 69 1 70 71 72 73 59 60 61 62 63

2 l 2 l 4 i6 8 3 7
— — — 1 — — l — 9 14 5 4 10

l
4 — — — — 4 — — — — — 8 6 2 2

— 1 — l 1 — 19
4

4
2

3 б — — — — —

3

1
—

—

l

14 1 2 — l 3 5
1

4 7 6 3

— — 2 1 1 —
l

— — — — ' —

1

1

1 1

— — — — — — 1 l l — — —
1 —

12 l — 3 21 11 28 8 7 13 20 42 26 17 23

13 ml wet detritus/sample at the border of the reeds at the sewage-inflow of 
Balatonfiired (2nd September). At the same time 80 m from it, values of 68, 
81, 53, 51 and 60 ml wet detritus/sample were recorded, demonstrating a more 
even distribution of the detritus. Similar situation was found in the region of 
the sewage-inflow of Tihany, too. The differences in the distribution of detritus 
are significantly lower in front of the Biological Research Institute (15 —25 ml 
wet detritus/sample).

These facts call our attention to a zonal or mosaic-pattern arrangement 
of the bottom. I t is known that some species closely associate themselves with 
the bottom and its structure due to factors like oxygen-requirement, pollutions, 
microcurrents. This association is especially significant in the case of species 
of restricted motility, being otherwise in need of a certain consistence of the 
bottom because of their habits, as well as of those being more agile and having 
a feeding habit based on the detritus.

The knowledge of cenological relations and exact distribution of mud
living animals in the littoral zone can most probably be achieved by applying 
the principle of the “mosaic-pattern” similarly to the investigation of flowing 
waters (Oláh, 1967). Similar detailed investigations could reveal finer struc
tural differences over and above the qualitative and quantitative differences 
existing between the benthic fauna of the littoral sectors displaying different 
degrees of eutrophication. These problems should be solved in the future.
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Differences between the collecting sites considering the benthic fauna
N EM A TO D A

The three collecting sites are sharply separated from one another from 
a quantitative point of view as it was shown by the data of August. The total 
number of Nematoda was 502 at the sewage-inflow of Tihany, 230 in front of 
the Institute and 27 at the sewage inflow of Balatonfüred.

On the basis of the relative amount of detritus (Table V I I I ) the open water 
area in front of the Institute can be considered as of lowest degree of eutrophi-

T A B L E  V I I I

Detritus content of the samples on the basis of 5 parallels (ml)

Collecting sites

D ate of collecting
vn i. 5. IX . 2—3. X . 3. Mean

Sewage-inflow area The edge of reeds 2 0 * * 27 40
a t Balatonfüred A bout 80 m from the 

edge of reeds 6 * 63 70 37

Sewage-inflow area The edge of reeds 8 * 73 12
a t Tihany About 30 m from the 

edge of reeds 6 * * 6 16 20

Area in front of Biol. Res .Inst. T ihany, about 
500 m from theshore 7 21 8 12

* =  D a tu m  ca lcu la ted  on  th e  basis o f  one sam ple 
** =  D a ta  ca lcu la ted  o n  th e  basis o f  2 sam ples

cation. Comparing the number of species (7) and individuals (230) found here 
with those of other collecting sites, the following numbers can be compared.

T otal num ber of No. of different

species indiv. species indiv.

Sewage-inflow of Tihany 17 502 10 313
Sewage-inflow of Balatonfüred 7 27 3 16

The data show that more than 50 % of the individuals collected at the 
sewage-inflow belong to the species being absent in the “control” area. Conse
quently, the degrees of eutrophication may be different on the three collect
ing sites.

The data obtained from samples of the inflow area cf the sewage-inflow 
of Tihany indicate that there is a connection between the number of Nematoda 
and the condition (degree of mineralization) of detritus. Namely, one can 
suppose anaerobic decomposition processes considering the black, putrid mud 
smelling of hydrogen sulphide, collected here. Such phenomenon was not 
observed in the region of the sewage-inflow of Balatonfüred and the number 
of Nematoda was also very low.
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O L IG O C H A E T A , A N N E L ID A , IN S E C T  A

The total number of organisms in the samples collected in the months of 
August—October differed at the collecting sites.

In front of the Institute the highest number of animals was found in 
August (341/5 samples), somewhat decreased by September (271/5 samples) 
and the lowest value was found in October (126/5 samples) (Tables V.—V II).

The number of organisms was practically the same at the sewage-inflow 
of Tihany during the three months:

53/3 samples in August,
31/5 samples in September,
39/5 samples in October.
In the samples taken 30 m from the sewage-inflow values of 324/3 

samples of September and 57/5 samples of October were found.
At the sewage-inflow of Balatonfiired the following numbers were 

observed:
21/5 samples in August,

159/5 samples in September, and these animals were not found at all in 
October. 80 m from the inflow area 334/5 samples and 42/5 samples occurred 
in September and October, respectively.

The above data reveal that the maximal occurrence of these animals 
was observed in September (Table V I  /T h e  relatively high values of August in 
front of the Institute and their gradual decrease by October, were caused by 
the changes of number of Procladius sp.

Considering the total number of organisms collected at the different 
sites during the three months, the following values were obtained:

In front of the Institute 738
30 m from the sewage-inflow of Tihany 381
80 m from the sewage-inflow of Balatonfiired

(except in August) 376
At the sewage-inflow of Tihany 104
At the sewage-inflow of Balatonfiired 180

The majority of the species of mass-occurrence, e.g. Procladius sp. and 
Tanypus pundipennis seem to be found in front of the Institute, poorest in 
organic detritus. These species either are absent in the immediate vicinity of 
the sewage-inflow or only occur in a very low number. Receding from the 
inflow regions, their number increases (Tables V — VII ) .  This pattern of occur
rence indicates that these species do not endure high detritus content. This is evi
denced also by the absence of these two species in the mud containing hydrogen 
sulphide, collected at the sewage-inflow of Tihany during September and 
October.

Similar distribution is characteristic also for Harnischia ex gr. conjugens, 
however, it is not so easy to evaluate because of its low number.

The distribution of Limnochironomus ex gr. nervosus was just the oppo
site compared to that of the above species. I t was absent in front of the Insti
tute during all the three months, whereas it occurred both at 30 m from the 
sewage-inflow of Tihany and in the immediate vicinity of that of Balaton
fiired (Tables V I —VII) .

An extremely higb number of Cladotanytarsus ex gr. mancus was observed 
30 m from the sewage-inflow of Tihany in September while at the same time
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it  was only of scattered occurrence at other collecting sites. In October even 
the above site contained a small number of it, thus one cannot be sure on the 
basis of our data about its distribution.

One faces similar difficulties when analysing the distribution of Tubifex 
sp. and the relative detritus content of the mud. The majority of species of 
genus Tubifex is well-known “indicator” of high detritus content. Nevertheless, 
on the basis of their number found in the samples, one cannot differentiate 
between the collecting sites.

Trichoptera and Ephemeroptera species were of scattered occurrence 
found only in areas near the shoreline.

In the inflow of sewage-inflow small number of Ceratopogonida and 
Psychoda larvae were observed. Their high detritus-requirement is connected 
with their feeding habit.

C RU STA C EA

The Crustacea fauna of the collecting sites differed from each other dur
ing all the three months.

In spite of the low number of individuals observed in August, it can be 
established that the number of Cladocera, Ostracoda and Copepoda is higher 
in front of the Institute than at the other two collecting sites (Table IX) .  The 
difference is especially conspicuous when considering the total number of 
Crustacean individuals. The regions of the two sewage-inflows do not differ 
sharply from each other. Significant difference was observed only in the number 
of Cladocera species, however, this loses its significance when considering the 
extremely low number of individuals of almost all Crustacean species observed 
in August. This “pauperization” of August in Curstacean species of the ben
thos had also been observed earlier. (P o n y t , 1966; 1969). Taking into considera
tion the literary data (Co l e , 1955; G u k v ic , 1961; S m y l y , 1961; St a n c z y - 
k o w s k a  and P k z y t o c k a - J ttsiak , 1968), the decrease of meiobenthic popula-

T A B L E  IX
Q ualitative and  quantitative d istribution  of Crustacea found  in  the m ud  according 

to the m a in  groups. Averages of 5 sam ples of each, 5th A u g u st, 1969

Cladocera O stracoda Copepoda M alacostraca Total

Collecting sites Number
of

species

Total
number

of
indu-

vidwals

Number
of

species

Total 
number 
of indi
viduals

Number
of

species

Total 
number 
of indi
viduals

Number
of

species

Total 
number 
of indi
viduals

Number
of

species

Total 
num ber 
of indi
viduals

Sewage-inflow area a t 
Balatonfüred 4 4 2 о 7 27 _ _ 13 37

Sewage-inflow area az 
Tihany* 1 1 3 6 5 19 1 3 10 29

Area in  front of the Biol. 
Res. In s t. T ihany about 

500 m from the shore 6 23 2 17 7 551 — — 15 591

Total num ber of individuals 657
* =  average  o f  3 sam ples
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tion (Ma b e , 1942; Mc I n t y r e , 1964) seems to take place regularly in summer 
in certain lakes. According to the investigations published hitherto, the decrease 
may he caused partly by the propagation of the carnivorous members of macro - 
benthos and partly by an oxygen-shortage in the mud-layer (McI n t y r e , 1964; 
K a ja k  et al. 1968; Stanczykowska and P rzytocka- J u sia k , 1968). There 
are, however, data reporting a relatively high pesticide content of planktonic 
Crustacea of Lake Balaton in summer months, decreasing only in September 
(P onyi et al. 1968). Thus, it can be assumed that different pollutions also 
contribute to the quantitative decrease of benthic Crustacea.

The number of Crustacean individuals significantly increased in Septem
ber compared to August, especially that of Cladocera (Table X ). The charac
teristic mud-living and detritophag species (Iliocryptus sordius, Leydigia

TABLE X
Qualitative and quantitative d istribution  o f Crustacea found in  the m ud  according 

to the m a in  groups. E ach  da tum  is  an  average of 5 sam ples, 2nd and  3rd of
Septem ber, 1969

Cladocera O stracoda Copepoda M alacostraca T o ta l

Collecting sites Number
of

species

Total 
number 
of ind i
viduals

Number
of

species

Total 
num ber 
of indi
viduals

N um ber
of

species

Total 
number 
of indi
viduals

Number
of

species

Total 
num ber 
of indi
viduals

Number
of

species

Total 
num ber 
of ind i
viduals

Sewage-inflow at 
Balatonfüred 5 168 3 15 7 47 2 73 17 303

Sewage-inflow at Balaton
füred, 80 m off reeds 6 157 l 2 6 75 2 72 15 306

Sewage-inflow at Tihany 6 64 4 12 6 50 3 9 19 135

Sewage-inflow at Tihany, 
30 m off reeds 9 86 3 7 7 43 2 123 21 259

In front of Biol. Kes. Inst., 
500 m off the shore 9 213 — — 4 249 1 9 14 471

Total number of individuals: 1474

acanthocercoides) propagated at the collecting site of Balatonfüred, while in 
front of the Institute mainly the number of juvenile Diaphanosoma increased 
markedly (Table I I I ) .  The number of Ostracoda somewhat increased at the 
sewage inflows whereas it was reduced to zero in front of the Institute. The 
number of Copepoda individuals increased only in the latter region caused by 
the copepodid stages of Cyclops vicinus. Their number was about the same at 
the other two places. The number of Malacostraca considerably increased at 
the sewage-inflows it was, however, insignificant at other places. The number 
of species observed at the collecting sites is nearly identical except that of the 
Ostracoda. The pauperism in Ostracoda in the water area 80 m from the inflow 
of the sewage-inflow of Balatonfüred is conspicuous.

The total number of individuals was high in October compared to the 
previous months. The distribution of the main Crustacean groups was also



222

TABLE X I
Qualitative and quantitative d istribution  o f Crustacea found  in  the m ud  according 
to the m a in  groups. E ach da tum  represents an  average 5 sam ples, 3rd October,

1969

Cladocera O stracoda Copepoda M alacostraca Total

Collecting sites Number
of

species

Total 
number 
of indi
viduals

Number
of

species

Total 
number 
of indi
viduals

Number
of

species

Total 
number 
of indivi 
viduals

Num be
of

species

T otal 
num ber 
of indi
viduals

Number
of

species

Total 
number 
of indi
viduals

Sewage-inflow at Balaton
fiired 5 i n 4 370 9 464 1 1 19 946

Sewage-inflow at Balaton
fiired, 80 m off reeds 6 41 3 4 9 48 1 1 19 94

Sewage-inflow at Tihany 6 302 4 197 в 180 — — 16 679

Sewage-inflow at Tihany, 
30 m off reeds 13 250 3 20 7 471 1 12 24 753

In front of Biol. Res. Inst., 
Tihany 500 m off the 
shore 9 902 3 lb 8 302 20 1290

Total number of ir divide als: 3762

markedly changed (Table X I ) .  The number of mud-living Cladocera signifi
cantly increased (Table IV ) in front of the Institute and at the sewage-inflow 
of Tihany, however, it decreased at Balatonfiired. The most significant changes 
were observed in the case of Ostracoda representing the greatest differences 
between the collecting sites. Large amount of Cypridopsis species feeding on 
definitely suspended organic materials occurred at the edge of reeds of the 
inflow areas of the sewage-inflowes at Tihany and Balatonfiired; it was practi
cally absent at other places. The amount of Copepoda was uniformly high 
except at one collecting site. Only the number of Cladocera species was dif
ferent at the collecting places.

Summarizing the quantitative and qualitative distribution of Crusta
cean species found during the whole period of investigations (August—Octo
ber), different Crustacean populations characterize the three collecting sites 
(Tables X I I ). While the definitely detritophag Ostracoda species found of 
voluminous plant fragments occurred at the collecting site of Balatonfiired 
(Table V I I I ), considerable amounts of Monospilus dispar live in the benthic 
areas farther from the shoreline, covered only with thin layer of detritus 
(Se b e s t y é n , 1965).

One of the Harpactlcida (Canthocamptus) lives only in regions covered 
by a thick layer of detritus, while another (Nannopus) prefers the mud surface 
poor in detritus ( P o n y i , 1969).

On the basis of qualitative and quantitative distribution of Crustacea 
the three collecting sites seem to represent different degrees of eutrophication, 
characterized by different Crustacean populations. Further investigations can 
reveal whether these differences are permanent or exist only in the period 
investigated.
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TA BLE X II

Qualitative and  quantitative differences o f Crustacea popula tions observed at the 
sites of investigations (sum m arized  data of m onths A u g u s t—October, 1969. 

N um bers — ind iv idua ls present in  all sam ples)

Sewage-inflow a t 
B alatonfüred

Sewage-inflow a t  
T ihany

Tihany

No. Species Collecting sites
The edge 
of reeds

A bout 80 m  
from  the  

edge of reeds

The edge 
of reeds

A bout 30 m  
from  the 

edge of reeds

In  front of the 
Biol. Res. Inst. 
Tihany, abou t 
500 m  from the 

shore

1 . M acroth rix  la ticorn is ( J u r i n e ) _ 2 2 4 6
2 . M on osp ilu s d isp a r  G. O . S a r s — 10 71 1 8 2 6 3 5
3 . P leu roxu s u n cin a tu s v a r .  

balaton icus D a d a y
— 15 12 14

4 .  A  Iona a f j in is  L e y d i g l — 7 4 0 4 0
6. A lon a  quadrangu laris ( 0 . F. M ü l l e r ) 2 10 6 7 4 17
6 . A lonella  rostra ta  ( K o c h ) — — 3 9 3 1
7 . C yclocypris ovum  ( J u r i n e )
8 . D a rw in u la  stevensoni ( B r a d y  e t

7 3 2 1 — —

R o b e r t s o n ) 1 2 3 0 6 2 3
9 . Iso cy p ris  a rn o ld i D u b o w s k y  

1 0 . C y p rid o p sis  n ew ton i ( B r a d y  e t
7 — 2

R o b e r t s o n ) 2 1 — — — —
1 1 . C y p rid o p sis  v id u a  ( 0 .  F .  M ü l l e r ) 2 5 7 — — — 1
1 2 . Lim nocythere in o p in a ta  ( B a i r d ) — 1 1 6 7 16 —
1 3 . M acrocyclops a lb idu s ( J u r i n e ) 7 4 — — — 1
1 4 . E u cyclops serru latu s ( F i s c h e r ) 3 9 16 3 2 2 2
1 5 . C yclops v ic in u s  U l j a n i n  c o p .  s t a d . 3 0 4 4 27 1 6 4 6 6 4
1 6 . C anthocam ptus s ta p h y lin u s  ( J i t r i n e ) 2 5 7 2 8 5 — —
1 7 . N an n o p u s p a lu s tr is  B r a d y 1 2 16

Summary

1. Investigating the zoobenthos between August—October 1969, 92 taxa 
were found in the following distribution: 1 Porifera, 18 Nematoda, 1 Oligo- 
chaeta, 2 Annelida, 42 Crustacea, 2 Ephemeroptera, 16 Chironomida, 1 Cerato- 
pogonida, 1 Psychodida, 4 Trichoptera, 1 Hemiptera, 3 Hydracarina.

Isocypris arnoldi D ttb o w sk y , Limnochironomus ex gr. tritonus K i e f f ., 
Cryptochironomus ex gr. defectus K i e f f . is new to the fauna of Hungary.

Species new to the fauna of Lake Balaton: Ilyocypris bradyi G. 0 . Sa r s , 
Cypridopsis newtoni B r a d y  et R o b e r t so n , Cypridopsis vidua (Ö. F . M ü l l e r ), 
Limnochironomus ex gr. nervosus (St a e g .), Glyptotendipes ex gr. anomalus 
K i e f f ., Cladotanytarsus ex gr. mancus (W a l k .).

2. The Zoobenthos of the three collecting sites (inflow areas of the 
sewage-inflow at Tihany and Balatonfüred and the area in front of the Biological 
Research Institute) showed considerable quantitative differences as far as 
Nematoda, Crustacea and Insecta are concerned.

The total number of individuals was the lowest in August. The decrease 
of populations of the different groups of animals in summer months was shown 
in the previous investigations. The reasons of this phenomenon are not exactly
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known in Lake Balaton, however, one can suppose that it is caused by the 
oxygen-shortage and the carnivorous members of the macrobenthos.

Variable quantitative relations were observed in groups of animals col
lected at different sites in different months. More detailed analyses are needed 
to reveal the reasons of this phenomenon.

3. The summarized data obtained during the total period of investiga
tions unanimously show definite quantitative and qualitative differences in 
the composition of species found at the three collecting sites. These differences 
may be connected with the quantitative distribution of the detritus and the 
propagation of detritophag organisms. The phenomenon was especially strik
ing in the case of Crustacea being heterogeneous from point of view of feeding.

4. The degree of eutrophication seems to be different on the three collect
ing sites when considering the investigations on the zoobenthos.

On the basis of the detritophag benthic fauna, the most advanced level 
of eutrophication was present at Balatonfüred, followed by the inflow area of 
the sewage-inflow of Tihany, whereas the lowest degree was observed in front 
of the Biological Research Institute.

Acknowledgement

A u th o rs  w ish to  th a n k  d r. L . F e l f ö l d y , sen ior sc ien tific  o fficer o f  V IT U K I an d  
D r. G. D é v a i, a ss is ta n t p ro fesso r a t  th e  U n iv e rs ity  o f  D ebrecen  fo r th e i r  u sefu l adv ice 
concern ing  sam p le-tak ings a n d  fo r th e  rev ision  o f  Chironomida species

R E F E R E N C E S

B e b c z ik  Á . (1960): F au n is tisch e  Ü b e rs ich t d e r  b is je tz t  b e k a n n te n  C h ironom iden  de 
B ala ton-S ees. — A n n . U n iv . Sc ien t. B udapestiensis, Sect. B io l. 3, 69— 73.

B e b c z ik  Á . (1967a): B en thos-C h ironom iden  des M osoner D o n au arm es (D an u b ia lia  H un- 
g arica , X L l) .  — Opusc. Zool. B udapest 7, 46 — 64.

B e b c z ik  A. (1967b): C h ironom iden -larven  u n d  -p uppen  au s dem  H ám ori-S ee . — A cta  
Zool. H u n g . 13, 75—82.

B ib ó  К .,  J .  E . P o n y i, P .-N . Zá n k a i (1968): D ie N em ato d en  im  S ch lam m  des offenen 
W asse rs  des P la tte n se e s  I .  D ie  h o rizo n ta le  A u sb re itu n g  d e r  F a d en w ü rm er im  
F rü h ja h r  1966. — Á lla tt. K öziem . 55, 33— 35. (in  H u n g a rian  w ith  G erm an  su m 
m a ry ) .

B b o n s t e in  Z. S. (1947): O stracodes des eau x  douces. — É d itio n  de l ’A cad . des S e i. de 
l’U R S S . M oscou—Leningrád  2, p p . 339.

C o le  A . G. (1956): A n  ecological s tu d y  o f th e  m ic ro b en th ic  fa u n a  o f  tw o  M inneso ta  lakes. 
— Am er. M id i. N a tu ra l. 53, 213—231.

D a d a y  J .  (1894): N ew er d a ta  to  th e  know ledge o f  m ic ro fa u n a  o f L ak e  B a la to n . — 
M a th . term. tud . É rt. 12, p . 134. (in H u n g arian ) .

D a d a y  J .  (1897): C rustaceen , in : R e su lt, w iss. E rfo rsch . — Balatonsees, W ien, 169— 193.
E ntz В . (1954): P ro d u c tio n  b io log ical p rob lem s o f  L ak e  B a la to n . — M T A  B io l, és 

Orvosi T u d . Oszt. K özi. 5, 433 — 461. (in  H u n g arian ) .
E ntz B., J . E . P onyi, G. Tamás (1963): Sedimentuntersuchungen im südwestlichsten 

Teile des Balaton, in der Bucht von Keszthely in 1962. — A n n á l. B io i. T ih a n y  
30, 103—125.

F abka s Н . (1958): Seed sh rim ps, O stracoda . — F a u /naH ung . 4, 3, pp . 68. (in H u n g arian ) .
F b a n c é  R . (1897): P ro to zo en , in  : E ntz  G .: D ie F a u n a  des B ala tonsees. — R esultate der 

w iss. E rforschung des Balatonsees 2, 1, p p . 64.
G u b v ic  V . V . (1961): F o rm iro v an ie  fau n y  m ik ro b en to sa  i p ridonnogo  p la n k to n a . — 

A vtoref. D issert. Otdel. biol. N a u k  A N  U S S R , K iev , 16. (c it.: Sta n czy k o w sk a , 
P bzy to ck a - J u s ia k , 1968).

J l l i e s  J .  (1967): L im n o fau n a  E u ro p e a . — G ustav F ischer Verlag, S tu ttgart, X V  -f- 474.



225

K a ja k  Z., К .  D tjsogb, A . Sta nczyk ow ska  (1968): In f lu en ce  o f  m u ta l  re la tio n s  o f  
organism s, especially  C hrinom idae, in  n a tu ra l  b e n th ic  com m unities , on  th e ir  
ab u n d an ce . — A nn . Zool. Fenn. 5, 49—56.

L e n z  F . (1926): C hironom iden  au s dem  B a la tonsee . — Arch. Bálát. 1, 129— 144.
Ma r e  М. F . (1942): A  s tu d y  o f  a  m a rin e  b e n th ic  co m m u n ity  w ith  special references to  

th e  m icro -o rgan ism s. — J .  mar. biol. A ss. U. K .  25, 517—554.
M cI n t y r e  A . D . (1964): M eiobenthos o f  su b - litto ra l m uds . — J .  mar. Biol. A ss. U. K . 

44, 665—674.
Moon  H . P . (1934): A  q u a n ti ta t iv  su rv ey  o f  th e  B a la to n  m u d  fau n a . — M . В . К . M . 7, 

170— 189.
Olá h  J .  (1967): U ntersuchungen  ü b e r d ie  T rich o p te ren  eines B aehsystem s d e r  K a rp a te n  

(N eue E rk lä ru n g  des M osaikm uster — “m osaic  p a t t e r n ” — P rin c ip s  in  F lussw asser 
— T iergem einschaften ). — Acta Biol. Debrecina 5, 71 — 91.

P o n y i J .  E . (1966): O rien tierende U n te rsu ch u n g en  ü b e r  die q u a li ta t iv e n  u n d  q u a n ti ta t i 
v en  V erhä ltn isse  d e r sch lam m bew ohnenden  K reb se  im  offenen W asser des B a la 
to n . — A nnál. Bioi. T ihany  33, 177— 192. (in  H u n g a ria n  w ith  G erm an  sum m ary ).

P o n y i J .  E . (1969): Q u a n tita tiv e  in v es tig a tio n s  on  m u d -liv in g  c ru s tacean s  in  th e  open  
w a te rs  o f  L ak e  B a la to n . — A nnál. Biol. T ihany  36, 213—222.

P o n y i J .  E ., K . B ir ó , N . P .-Z á n k a i (1967): D ie S am m eltechn ik  d e r sch lam m bew ohnen
den  T iere  des B a la to n  u n d  ih re  P ro b lem e . — Állatt. Köziem. 54, 129— 134. (in 
H u n g a rian  w ith  G erm an  sum m ary ).

P o n y i J .  E .,  F . Cso n t i, F . B aro n  (1968): A n  in v es tig a tio n  o f  th e  c o n te n t o f  th e  ch lo rin 
a te d  h y d ro ca rb o n  residues o f  th e  c ru s tacean  p la n k to n  in  th e  B a la to n . — A nnál. 
Biol. T ihany  35, 183 — 189.

Se b e s t y é n  О. (1948): F ro m  th e  p re se n t s itu a tio n  o f  th e  B iological resea rch  o f  L ake 
B a la to n . — M . В . К . M . 1 — 9 (in  H u n g arian ) .

Se b e s t y é n  О. (1965): C ladocera s tu d ies  in  L ak e  B a la to n  I I I .  P re lim in a ry  s tu d ies  for 
L ake  h is to ry  in v es tiga tions. — A nnál. Biol. T ihany  32, 187—228. (in H u n g a ria n  
w ith  E n g lish  sum m ary ).

Sm y ly  W . J .  P . (1961): T he life-cycle o f  th e  fre sh w a te r copepod  C yclops leu ck a rti C laus 
in  E a s th w a ite  W a te r . — J .  anim . Ecol. 30, 153— 169.

Stanczyk ow ska  A ., P rzy to ck a - J u sia k  M. (1968): V a ria tio n s  in  ab u n d an ce  an d  b io 
m ass o f  m ic ro b en th o s in  th re e  M azu rian  lakes. — Ekol. Pol. 16, 539 — 559.

T ser n o v sk y  A. A. (1949): Черновский А. А.: Определитель личинок комаров семейства 
T endipedidae — Изд. АН  СССР.

Zil a h i-Se b e ss  G. (1932): C h ironom iden-S tud ien . — A nnál. Bioi. T ihany  5, 77— 84.

A BALATON FENÉKFAUNÁJÁNAK ÖSSZEHASONLÍTÓ VIZSGÁLATA 
KÉT SZENNYVÍZBEFOLYÓ KÖRNYÉKÉN

P o n y i Jenő , Oláh János, B író  Péter és B író  K á lm á n  

Összefoglalás
1. Az 1969 augusztus—októberi zoobentosz vizsgálatok során 92 taxont találtunk, melyek

nek megoszlása a főbb állatcsoportokban a következő: Porifera 1, Nematoda 18, 
Oligochaeta 1, Annelida 2, Crustacea 42, Ephemeroptera 2, Chironomidae 16, Cerato- 
pogonidae 1, Psychodidae 1, Trichoptera 4, Hemiptera 1, Hydracarina 3 faj.

Magyarország faunájára új fajok: Isocypris  arnoldi D t j b o w s k y , Lim nochironom us  
ex. gr. tritonus  K ieef .

Balaton faunájára új fajok: Ilyo cyp ris  bradyi G. O. S a r s , C ypridopsis new toni 
B r a d y  et R o b e r t s o n , C yptidopsis v idua  (O’. F. M ü l l e r ) ,  Lim nochironom us  ex. gr. 
nervosus ( S t a e g . ) ,  C ryptochironom us ex gr. defectus K i e e e . ,  Cladotanytarsus ex gr. m an- 
cus ( W a l k .) .

2. A három gyűjtőhely (balatonfüredi — 2. gy. pont —, tihanyi szennyvízbefolyó — 2. 
gy. pont. — és a Bioi. Kút. In t. előtti vízterület — 1. gy. pont —) zoobentosza jelentős 
mennyiségi különbségeket m utat, a Nematoda, Crustacea és Insecta állatcsoportokat 
illetően.

A három hónap közül az ossz egyedszámot tekintve az augusztusi a legszegényebb. 
A nyári népesség lecsökkenést a korábbi vizsgálatok alapján, a különböző szervezet-

1 5  T ih an y i É v k ö n y v
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cso p o rto k ra  vo n a tkozóan  m á r  k im u ta t tu k . E n n ek  oka  b a la to n i v o n a tk o zásb an  p o n to san  
n em  ism ert, fe lté te lezhe tő  azonban , hogy  ez t a  je lenséget a  m ezoben to szra  v o n a tk o 
zóan  az oxigén lecsökkenése m e lle tt a  ragadozó  m ik roben to sz  tag o k  idézhe tik  elő.

A  m enny iség i v iszonyok  különböző  h ó n ap o k b an  és g y ű jtőhe lyeken  á lla tc so p o rto n 
k é n t v á lto zn ak . E n n e k  o k á t csak  részletesebb  analíz isek  tá r h a t já k  fel.

3. A z egész v iz sg á la ti periódus eg y ü tte s  a d a ta i  azonban  egyérte lm űen  m u ta tjá k , hogy  a  
h á ro m  g y ű jtő h e ly  k ö z ö tt a  fa jok  m enny iség i, m inőségi összeté te lében  h a tá ro z o tt 
e lté rések  v a n n ak . E zek  a  kü lönbségek  k ap cso la tb a  h o zh a tó k  a  fo rm á lt tá p a n y a g  
(de tritu sz) m enny iség i m egoszlásával é s a d e tr i tu s z t  fogyasztó  szervezetek  elterjedésével.

A  jelenség kü lönösen  a  táp lá lkozásb io lóg ia ilag  h e te rogén  C ru staceák n á l a  leg 
szem betűnőbb  .

4. A  zooben tosz-v izsgálatok  a la p já n  úgy  tű n ik , hogy  a  h á ro m  g y ű jté s i te rü le t eu trofizáló- 
d ás m érték e  e lté rő . A  fo rm á lt tá p lá lé k ra  épülő  fen ék fau n ák  a la p já n  az eu tro fizá lódás 
lege lő reh a lad o ttab b  á lla p o tá b a n  a  b a la to n fü red i te rü le t u tá n  a  tih a n y i szennyv ízbe- 
öm lés és kö rn y ék e  v an , e z t k ö v e ti a  B ioi. K ú t. I n t .  e lő tti  v íztérség .
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