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EXPERIMENTALLY INCREASED FISH STOCK 
lN THE POND TYPE LAKE WARNlAK 

X. NUMBERS AND DISTRIBUTlON OF ZOOMICROBENTHOS* 

(Ekol. ·Pol. 21: 575-581). The numbers o£ zoomicrobefitho~ in the 3 years 

with an increased fish stock was smaller than in the period before the experiment. 

During the 4 years of studies relatively small changes of the qualitative composition 

were observed. In comparison with other Masurian lakes the percentage of theOstracoda 

and juvenile Chironomidae ·fonns was greater, and the zoomicrobentho~ was found 
in deeper layers of sediment. · 

I. INTRODUCTION, AREA AND METHOD 

The aim of this paper is to characterize zoomicrobenthos (numbers, 

qualitative composition, vertical distribution) in pond type lake Wamiak. 

The studies have been a part of joint investigations on the effect of in­

creased fish stock (introduction of carp and bream - Z a \V 1 s z a and C i e pie-
1 e w s k i 197 3) on th e 1 a k e b i o c en os is. 

Lake Warniak is a eutrophic water body of a po.nd type, 38.4 ha of surface, 

3.7 m max. depth, 1.5- m mean depth, and the bottom covered with a thick 

•Praca wykonana w ramach problemu w~ztowego Nr 09.1.7. 
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. . 
sedim~nt . layer of gyttja type. Aquatic vegetation, mostly the submerged one, . 
covers the greater part of the lake (Bern a tow i c z 1969). · 

In i 967 carp and bream were introduced. ~n 1968 and 1969 the introduction 
0 • • • 

of carp was repeated. E.:ach year in spring the 1 ake was divided by nets and· . . 
fish were introduced into the bordered parts. 

~ 

As all introduced fish were 
not caught their stock increased in. the foJ1owing years. 

Jn each fenced part of the lake 2 sites were chosen, on which zoomicro-. 
benthos was sampled. The sites were in the not ·overgrown part of the lake 
and w.ere about 1.5 m deep. 

Tl,.e samples were taken in summer: three times in 1966, 1967 and 1969, . . . 
and four times in 1968. From each site a series of 5-10 samples were taken 
with a tube sampler qf a sudac .e .10 cm 2 constructed by K a j ak, K a c p r z a k 
and P o 1 k o w ski (1965). ·Some samples 16 cm high, were divided into hori· . . 
zonta·] layers: I - from sediment surfa~e to the depth of 2.0 cm, 11 - 2.0-
8o0 cm, UI- the deepest 8.0-·-16.0 cm. . . 

. 
Then 

. 
the samples were 

' 

elaborated according 
. 

to the 
. 

method used in the 
' 

studies of zoomicrobenthos in other Masurian lakes (Stanczykov,· ska 
-

1966~, i.e., · fixed in 4% formalin, rinsed on a sieve of I)lesh diameter 45 p · 
and sorted under 100 enlargement. 

11. THE NUMBERS OF ZOOMICROBENTHOS 

. . 
During the studies conducted in lake \Varnia~ no visible differences were . . . 

observed in the numbers of zoomicrobenthos on different sites and in different 
• 

parts of the lake. In 1966 . (the year preceding the increased fish stock), 
in 1967 and 1968, and in spring 1969 the numbers were similar. ·Some dif· . . . 
ferences were observed in different parts of the lake only in summer and 
autumn 1969. ' 

• 0 • 

The seasonal changes in number had also a similar course in different . ... 
lake parts in particul~r years. ·Therefore in the further analysis the data 
from different lake parts are treated jointly. . . 

No visible regularities of the number dynamics of zoomicrobenthos were . 
observed ' in the season. 'rhe maxima and minima of occuiTence in different . . 
years were recorded at different times. Perhaps, this lack of regularity is . . 
due to the re] ativeJ y rare . sampling. 

Mean zoomicrobenthos numbers caJcuJated from the entire material in 
particular years show a decreasing tendency (Tab. 1). Th~y are higher in 
the years preceding the introduction of fish than in the fo '0')wi·ng years . 
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Numbers of zoomicrobenthos On thousands of individuals per 1 m2 of bottom surface) 
in lake Warniak in successive years of studies . . 

Tab. 1 

I · 

1965* 1966 1967 
• 

1968 1969 

27 Average 45 51 33 
' 

17 

Range 32-80 . 43-78 22-53 15-22 6-42 

•Ace. to Stanczykowska and Przytocka-Jusiak (1968). 

1985 1967 

1068 1959 

:; .. .-~ ........ ·.: .· .. I 7 .. . . . ~ . .. ·~· ~~ 

Fig. 1. Qualitative compositio·n of zoomicrobenthos (in %) in lake Warniak in succes· 

sive years of studies 
1 - ·N~matoda, 2- Oligochaeta, 3 - ·Claclocera, 4- Copepoda, 5 - ·Chironomidae, 6 - Ostracoda, 

7 -others 
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111. QUALITATIVE COMPOSITION OF ZOOl\11CROBENTHOS 

. 

Six groups of fauna were observed mainly in the zoomicrohenthos of 

I ake Wamiak - Nematoda, Oligochaeta, Cl ado cera, Copepoda, Ostracoda 

and Chironomidae (Fig. 1). Among them the 0 stracoda dominated, and then 

the Cladocera, Copepoda and Chironomidae. 1'he Nematoda were hardly few 

per cent, and the Oligo chaeta: 6-17%. 

1'he qualitative composition during the first three years of studies 

(1966-1968) did not change much. The share of Ostracoda increased 

gradually: 33% in 1966 and 46% in 1968. Simultaneously the share of Chirono­

midae decreased: about 21% in 1966, and 5. 7,% in 1968 • 

In 1969 the changes 
• 

in the qualitative composition of zoomicrobenthos 

were more visible than in the previous 
. 

years: 
. 

the share of Ostracoda and 

Cladocera decreased, whereas that of the Chironomidae and Oligochaeta 

increased visibly. 

The comparison of the qualitative composition of zoomicrobenthos on 

sites in the control part of the I ake and in the part with increased fish stock 

showed no differences. 

IV. VERTICAL DISTRIBUTION OF Z00~1ICROBENTHOS IN MUD 

The semi-liquid character of mud in lake Warniak was probably the reason 

~or the fact of finding zoomicrobenthos organisms at consider ab) e depths, 

such as 16.0 cm. ·In other M asurian lakes about 91% of organisms were found 
. . 

in the 4 top c entimet~es, and be]o,v that the organisms wexe sporadically 

found (St an c z y k o w s k a 1966). In lake Warniak, in the 2 cm surface mud 

layer the percentage of or~anisms was smaller than in other lakes. And so, 

in 1966 and 1967 there was about 60% of organisms, and in 1968 about 80%, 

but in 1969, similar1y as in other Masurian hikes, over 90% of zoomicrobenthic 

organisms (Fig. 2). 
The co~parison of the mud strata in the parts stocked with fish and 

control ones did not show any differences. 

V. DISCUSSION OF RESULTS 

1'he zoon1icrobenthos of 1 ake \Varniak, as shown in the studies preceding 

the experiment, differs considerably from ih:e zoomicrobenthos of other parallely 

examined Masurian I akes (S tan c z y k o w s ka 1967). It occurs very abundanti} 

and the percentage of Ostracoda and juvenile Chironomida.e forms is h~gher 

than in other examined lakes, where the . Nematoda and Copepoda visibly 
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Fig. 2. Vertical distribution of zoomicrobenthos in parti.cular mud layers in lake 
Warniak, in successive years of studies (of. in percentage per 1 cm3 of mud) 

Layers: 1 - 0-2.0 cm, 2- 2.0-8.0 cm, 3- 8.0-16.0 cm 

dominated (St an c z y k o w s k a 1 Q67, S tan c z y k o w s k a and P r z y to c k a­

.Jus i a k 1968, p re j s and s tan c z y k 0 w s k a 1972). 

The 4 years of studies a1lowed to characterize the zoomicrobenthos 

of this lake more thoroughly. 

The zoomicrobenthos abundance, quite great in the period preceding the 

experiment, decreased gradually, almost twice, in the following years and 

ren1ained on the same level as in other Masurian lakes (Stall c z yk ow s k a . . . 
1?67). The chang.es in numbers were quite mild, and such violent changes 

as in the Mikorajskie Lake were not observed (p r·e j s and S tan c z y k o w­

s k a 1972). . 
' The qualitative composition of zoomicrobenthos in lake Warniak did not . . . 

change n1uch in the successive years. The Chironomidae and Ostracoda 

markedly dominated aJl the time. The Copepoda and Ostracoda, although 

the most numerous in the majority of Masurian lakes (Stanczykowska 

1967, Prejs and Stanczykowska 1972), were not very &hundant here • . 
Another specific property of the zoomicrobenthos of Jake Warniak is its 

occurrence at considerable depths in mud, and much lesser occurrence in the 

surface layer. Only in the last year of the investigations the zoomicrobenthos 

was more abundantly ohs erved i.n the top mud J ayers. 

The studies on the zoomicrobenthos in lake Warniak did not show any 

direct effect of fish on this benthic community. No differences were observed 
in particular years between the stocked with fish and control par-ts of 
the lake. 

https://chang.es
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. . 
N eve~hel ess, it seems that the decreasing zoomicrobenthos abundance 

. . ' . 
during the experiment may be indirectly connected with the greater fish con· . . 
c entratio n. Small er abundance and biomass was observ ecl also in the macro-

benthos (K aj ~ k and Du so g e t973). Such changes as smaller phytoplankton 
production, greater destruction of organic matter, and changes in the num­

ber~ and compo~ition of zooplankton (Kaj ak et a]. 1972), in the succes· 
sive years of ~tuclies could not be without .· any effect on the zoomicrobenthos. 
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EKSPERYMENTALNE ZWI~KSZENIE OBSADY RYB 
W STAWOWYM JEZIORZE WARNIAK 

• 

Streszczenie 

W ci~gu 4 kolejnych lat (1966--1969) prowadzono NI jeziorze }Varniak badania 

liczebnosci, skradu jakosciowego i rozmieszczenia pionowego w mule zwierzctt mikro­
bentosowych. Stwierdzono, ze Hczebnosc' tego zespofu w okresie poprzedzaj~cym 
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introdukcj<t ryb byla nieco wieksza od przeci~tnej w innych jeziorac.h mazurs·kich, 
nastftpnie ulegl'a prawie dwukrotnemu obnizeniu (tab. I). Przypuszcza si~, ze bylo 
to zwi~zane z niekorzystnymi 'dla tego zespoht zmianarni srodowiska pod wp~ywem 
rosnqpej koncentracH ryb. 

Nie stwierdzono wptywu ryb na sktad jakosciowy zoomikrobentosu. Przez cal'y 
czas badan dominowaly Chironomidae i Ostracoda; Copepoda i Nematoda, bardzo 
liczne w innych jeziorach, byly tu spotykane stosunkowo nielicznie (fig. 1). 

Odmienne niz w innych jeziorach bylo bardzo g.l'fibokie (do 16 cm) wyst~powanie 
zoomikrobentosu w gt~b warstwy mul'u (fig. 2). W innych badanych zbiornikach zoomikro­
bentos wyst~powal' nie gJ~biej niz do 4 cm: 

• 
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