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KRYSTYNA STARZYKOWA

Populacje wioSlarek (Cladocera) i widlonogéw (Copepoda)
w zbiornikach zaporowych poludniowej Polski

Populations of Cladocera and Copepoda
in dam reservoirs of southern Poland

Mémoire présenté le 5 avril 1971 dans la séance de la Commission Biologique
de ’Académie Polonaise des Sciences, Cracovie

Abstraci — Population of planktonic crustaceans were investigated in 10 dam
reservoirs on rivers lying in the Vistula basin. 90 species were found in them
(37 Rotatoria, 32 Cladocera, and 21 Copepoda). The most varied crustacean plankton
occurred in the water of water steps, where the diversity index amounted to 23—25,
and the most uniform in the lowland reservoir at Kozlowa Goéra and in the sub-
montane one at Roznéw (2). The magnitude of zooplankton production depended
on the rate of water exchange and on the age of the reservoir. Three types of curves
of the development of populations in the course of the season were distinguished.
In. the majority of reservoirs seasonal maxima were simultaneously attained by
two populations. In the populations of Cladocera mature individuals prevailed and
among Copepoda particular stages of development.

Dam reservoirs, built more and more frequently on rivers in southern
Poland, have as yet been little investigated with regard to their fauna.
Fauna communities on the one hand reflect the external environment, and
on the other exert a considerable influence on it, determining the usefulness
of the water for techmical, water-supply, and fish farming purposes.

The aim of the present work was to investigate the qualitative and
quantitative composition of zooplankton in dam reservoirs and tc analyse
the features of the dominant populations of Cladocera and Copepoda.

Samples of zooplankton were taken in the investigated reservoirs at
monthly intervals in the period free from ice cover. The plankton was
caught, according to the size of the reservoir, in vertical section from
several sampling places in the pelagic and littoral zones, and from the
bottom with the aid of a sampler of Patalas type.and of plankton nets.
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The results of the present work were based on 80 catches made in the
course of four years’ investigations.

The investigations were carried out on 7 dam reservoirs and 3 water
steps in southern Poland in the years 1965—1968. Various types of dam
reservoirs were chosen for these investigations: typically lowland ones
(limnic), as e.g. at Przeczyce on the Czarna Przemsza and at Kozlowa
Gora on the Brynica, rheolimnic at Porabka on the river Sola, Myczkowce
on the San, Wapienica on the river Wapienica, and Roznow on the Dunajec,
and finally a mountain reservoir of entirely swift-flowing water at Wisla-
-Czarna. Simultaneously, for comparison, the zooplankton of small water
steps was investigated on the Vistula at Laczany, Dabie, and Przewoz.
All these reservoirs lie in the Vistula basin (fig. 1).
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Ryc. 1. Polozenie badanych zbiornikéw
Fig. 1. Situation of the investigated reservoirs

Of all these reservoirs observations on zooplankfon had previously been
carried out only at Kozlowa Gora, Porabka, and Roznow (Otto 1957,
Czapik 1958, Smagowicz 1962, Olszewski 1964, Siemin-
ska 1952, 1966, Biernacka 1963, KrZzanowski 1965).

Table I lists the most important features of the investigated reservoirs,
reported in the works of Kolder (1964), Starmach (1958), and
Wajdowicz (1958, 1966, 1968). ;

Przeczyce and Kozlowa Gora are typically limnic reservoirs, lying on
lowland, slow-flowing rivers. They are distinguished by a slow exchange
of water (at Przeczyce the water is exchanged twice a year and at Kozlowa
Gora five times). The characteristic trait of the reservoir at Kozlowa Gora
are the considerable fluctuations of the water level in the course of the
year. The upper part of the reservoir is often dried :up, which has
a considerable influence on its tropic conditions.
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Tabela I. Opis 1 cechy fizyozne zblornikéw
Table 1. Desoription and physical feature of reservoirs

Rzeka, na Wysokoéé Rok Maksymal~ |Maksymal-|Okres TYpP Przezaaczenie
:tgroaiznaj— wm budowy n; po—hni :a gtqbo— catkowi - limnolo- zblornika
uje sie n.p.m. wierzo alkos tej wy- |glozny
ZblorniX zbiornlk w ha LA miany zbiornika
Reservoir | River on Height in| Year of |Maximum Maximum :°gyi p|l4mnologi-|Purpose of
which the m above |construot-|area in hal|depth niadhisg)l type [the reservoir
reservolr sea-level|ion inm Period |of the
is found of total|reservoir
exchange
of water,
Czarna nizinn energetyozn

Prreozyoe | gl oeaa ok. 150 1963 420 11,5 190 lilnlo’ po'.g yozny

Koztowa 1935~ nizinny wodoolggo

Géra Bryaica ok. 180 1939 531 5.5 72 |3imnte nntlr-lup;gy
reolimni- rEetyoE

Porgbka Soza 320 1936 380 15.0 30 |ezny ;::.g oDy
rheolimnie
reolimni-

Wapienioa | Waplenioa 380 1941 18 18,0 15 |ozny wodociggowy
rheolimnio water-supply
reolimni- tyoz

Roznéw Dunajeo ok. 350 1943 1900 28,0 32 |ozny SRETEALYRENY
rheolimnic| POTeT
reolimni-

Myozkomoe | San 350 1961 270 15,0 6 |ozny S0eTEeLYDERY
rheolimnic| POVeT

o reolimni- osadzanie

sia ozny Zwiru

Czarne Wista 450 1949 1.6 5.0 0 rheolinnic| depositicn

of gravel

On the other hand, no such strong fluctuations, either daily or annual,
were observed at Przeczyce. Moreover, a strong influence of spring waters
was marked there, owing to which the water in summer had a relatively low
temperature.

The dam reservoirs at Roznéw. Wapienica, Myczkowce, and Porgbka
have features of rheolimnic reservoirs, lying on swiftly flowing submontane
rivers. The period of total exchange of water is much shorter in them than
in the lowland reservoirs (e.g. at Roznow it takes place 11 times within
the year, and at Myczkowce even every week).

_Of all the investigated reservoirs the most different in character are
the water steps on the Vistula and the reservoir at Wisla Czarna. The
water steps are built in such a way that the withdrawn Vistula water
forms a channel of varying length according to the reservoir. The
conditions prevailing in these reservoirs recall on the one hand rivers
(constant, daily exchange of water) and on the other dam reservoirs.

The most reminiscent of a river is the small reservoir at Wista-Czarna.
It has strongly swift-flowing water and only in its western part in a small
bend is the water partly still. '
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Qualitative composition

In the investigated reservoirs altogether 90 species were determined
(37 Rotatoria, 32 Cladocera, and 21 Copepoda). Of all the species occurring
only some were distinguished by a high frequency of occurrence (Table I1).
Furthermore, those caught in the majority of or in all reservoirs were
distinguished at the same time by a high frequency within the particular
reservoirs.

The majority of the species determined were cosmopolites and
ubiquitous species occurring in the plankton of reservoirs lying in a similar
latitude.

To detect the relationship between the number of species and their
density, the density index introduced by Die trich (1966) was elaborated.
This is the ratio of the number of species to the logarithm of the total
density of the zooplankion. The higher the value of this index the greater
is the diversity of zooplankton in the reservoir, i.e. many species occur,
their density being small.

The greatest diversity was noted in the zooplankton on water steps at
Laczany and Przewoéz (the diversity index amounting on the average to
25 and 23), and then at Myczkowce (17) and Wapienica (11). On the other
hand, the most homogeneous was the crustacean plankton at Kozlowa Goéra
and Roznéw (amounting on the average to 2).

Species not belonging to the eulimnetic plankton were most frequently
caught in the reservoir with strongly swift-flowing water at Wista-Czarna.-
On the other hand, in the slightly slower flowing water steps on the
Vistula typically planktonic crustaceans were chiefly caught, characteristic
of large reservoirs of standing water. Hence it follows that the composition
of crustaceans was conditioned by the rate of water exchange in the
reservoir.

At Myczkowece, in the first years of investigations, forms characteristic
of the bottom or marginal zone of water reservoirs prevailed. It was only
in' the last year of observations that pelagic species formed a chief part of
the zooplankton.

The greatest qualitative variety of Cladocera occurred in two limnic
reservoirs at Przeczyce and Kozlowa Goéra and in the rheolimnic reservoir
at Porgbka. The number of cladocer species at Kozlowa Goéra considerably
increased as compared with the data from 10 years earlier (Czapik
1958), since then only 6 species and now 23 were caught. The least number
of cladoceran species were caught at Wista-Czarna and on the water steps
on the Vistula. Hence it [ollows that in the group of Cladocera the specific
diversity is conditioned by the type of reservoir and especially by the rate
of water exchange. The greatest number of species was noted in the
reseirvoir in which the water was exchanged 2 to 10 times within the
year, and the smallest in reservoirs in which this took place from 12 times
up to a daily exchange.
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Quantitative data

In contradistinclion to the relatively small qualitative differences,
considerable quantitative differences were observed between the
investigated reservoirs. Detailed data concerning the density and biomass
of the particular groups of zooplankton are presented in Table III.

In the reservoir at Przeczyce a marked systematic increase in biomass
was noted in the group of Crustacea in the successive seasons of
observations, whereas Rotatoria were characterized by the largest biomass
in the second year of investigations. One distinct peak of increased density
of all the investigated groups was observed in this reservoir in the season
of 1965, followed by a rapid fall towards autumn (fig. 2). Moreover, in the
group of Rotatoria a slight increase in density was observed in June. The
curve of changes in numbers in the following year ran slightly differently.
In the group of Rotatoria and Copepoda two peaks of increased density
were noted (in June and September), whereas in the group of Cladocera
only one peak occurred in September.

Taken as a whole Rotatoria prevailed in number, especially during the
second season. Among Crustacea more Cladocera were caught in the
summer of the year 1965 and 1966, Copepoda being more numerous in
spring and autumn.

Tabela I11. Jrednie zageszczenie 1 blomasa Rotatoria, Cladocera, Copepoda

Table III. MNean density and biomass of Rotatoria, Cladooera,and Copepoda

st | RO g e
eservolr ¥:§r Rotatoria|Cladocera|Copepoda gz:;g‘ 52};’ Rotatoria|Cladocera|Copepoda gg:;?
reeicusnala|: 1562 ] - 5a1 '8 193 |48 (132 9% | 2o &5 [3:53
1968 175 9 12 400 -] 1968 0,07 3:5 ?.:" 5.27
Koustowa Géra 1967 501 81 31 613 1967 1,5 3,07 0,7 5,27
Porgbka 1967 154 28 58 240 1967 0,14 0,5 1,0 1,64
Waplenioa 1967 5 15 9 29 1967| 0,004 2,4 0,23 2,634
Ro2néw 1968 204 95 103 402 1968 0,37 0,94 0,91 2,22
1965 0,2 0,1 0,2 0,5 | 1965 0,005 0,004 0, 0008 0,0098
Myczkowoe 1966 5,3 0,1 0,2 5,6 1966| 0,03 0, 006 0,0005 | 0,0365
1968 61 4 13 108,0 | 1968 0,05 0,36 0,15 0,56
Wisxa-Czarne 1967 0,2 3,3 15,5 19,0 1967| 0,005 0,03 0,07 0,105
g 4> 7 10 20 e | 1297 | v 0,3 0.4 0,76
Przewdz 1966 1966 % 4

The second richest after Przeczyce with regard to the production of
zooplankton proved to be the reservoir at Kozlowa Goéra. Rotatoria prevailed
here numerically, but Cladocera had the largest biomass. In the density of
the whole zooplankton a distinct maximum occurred in August (fig. 2).
Another slight increase in number was noted in October. The greatest
seasonal variations occurred in the group of Rotatoria. Broadly speaking,
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46

the curves illustrating the changes in number of the three groups are
similar to each other.

Taking into consideration the data presented above, the zooplankton of
the reservoir at Kozlowa Gora can be characterized as rotifer-crustacean
with a predominance of cladocerans.

A slightly different development of zooplankton was noted during the
investigated season in the reservoir at Roznow, where the density of all
the examined groups gradually increased from May to September. On the
average, rotifers prevailed numerically in the course of the year and it
was only in June that crustacean were decidedly predominant (fig. 2).

Among the submontane rheolimnic reservoirs the reservoir at Roznow
was distinguished by the greatest density of the whole zooplankton.

Much poorer with regard to the production of zooplankton proved to
be the reservoir at Porgbka. Two peaks of increased density were observed
in this reservoir. The most intensive development of Crustacea occurred in
September and of Rotatoria in June. In the group of Crustacea the
percentage share of Copepoda was almost always higher than that of
Cladocera, except in June, Thus, the zooplankton of the dam reservoir at
Porgbka is of crustacean-rotifer character with a predominance of copepods.
The above data were corroborated in a control investigation in the following
season, in which copepods also prevailed numerically.

The other submontane reservoirs, such as those at Myczkowce, Wapie-
nica, and Wisla-Czarna were characterized by a very poor zooplankton.
Even as compared with the extremely oligotrophic Tatra lakes (W o z-
niczka 1965), the mean quantities of planktonic organisms at Wisla-
-Czarna and in the two first seasons of observations at Myczkowce were
several times lower. .

A systematic increase in number and thereby in biomass was observed
at Myczkowce in each successive season of investigations. In 1968 the.
density of all examined organisms increased by more than 200 times as
compared with the year 1965. In the last year of investigations cladocerans
developed most intensively, their share in the biomass being then the
greatest. This characteristic increase in density referred to relatively few
intensively developing populations of crustaceans.

Taken as a whole, the animal plankton of the dam reservoir at Mycz-
kowece was of rotifer-crustacean character. The mean percentage share of
rotifers in all three seasons was larger than that of crustaceans. However,
a dislinct increase in the number of the latter was noted in each of the
following seasons. In the years 1965 and 1966 copepods were most often
the dominant forms among crustaceans, whereas in August 1968 cladocerans
prevailed. Thus, with the ageing of the reservoir the share of crustaceans,
especially of cladocerans, increased.

The water of the reservoirs at Wapienica and Wisla-Czarna was
characterized by a minimal density of rotifers (on the average from 0.2
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to 5 individuals in one litre of water). Thus, the zooplankton of these two
reservoirs was of crustacean character with a marked predominance of
copepods at Wisla-Czarna and of cladocerans at Wapienica.

The curves illustrating the changes in number of the particular groups
of plankton in the reservoir at Wapienica differed from one another
essentially (fig. 2). In the group of Rotatoria two peaks of increased density
were noted in spring and in autumn. The maximum density of Copepoda
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occurred in October and that of Clddocera in July, followed towards autumn
by a systematic decrease.

A characteristic trait of the water of water steps on the Vistula at
Laczany, Dabie, and Przewdz were the considerable variations in the
density of zooplankton, especially in the group of Cladocera and Copepoda.
In 1966 at Laczany the maximum density amounted to 91 individuals per
litre and the minimum to only 0.2 individuals per litre. Moreover, it was
found that in the investigated water steps there occurred no differences,
either qualitative or quantitative, between the water in the Vistula above
the barrier and the channel.

In the course of investigating the horizontal distribution of animal
plankton (fig. 3) in all these reservoirs one could observe that in the large
ones, such as those at Przeczyce, Kozlowa Gora, and Roznéw, the main
mass of zooplankton was concentrated in the middle part of the reservoir,
whereas near the dam and the banks the plankton was poor. In reservoirs
of a smaller area and marrow, as e.g. at Porgbka, the organisms were
distributed more uniformly. Moreover, it was noted that under conditions
of swift current in the proximity of tributaries a relatively large number
of copepods were caught.

Characteristic features of the dominant populations of
Cladocera and Copepoda

Since only a few species occurred commonly, being of greater
significance in the whole biocenosis, while others occurred rarely and
played no important role, it would seem that a close investigation of the
dominant populations would be sufficient to learn the development and
structure of the community of crustacean plankton in ithe investigated
reservoirs.

Changes in the density of the population, as well as its age and spatial
distribution were closely examined in the present work.

The observed changes in the density of populations illustrate in great
measure the curve of the increase in population, but are not equivalent
to it, since the material was taken at too great intervals. In populations
of copepods the data obtained concerning changes of density are more
exact than in the group of cladocerans, since ontogenesis in this group lasts
about 3 to 4 weeks, whereas in cladocerans this peried is much shorter (some
days).

A characteristic feature of the investigated populations were the
considerable variations of density, occurring both between the particular
reservoirs and between the successive catches. The most numerous
populations were noted among Cladocera (Bosmina coregoni 145
individuals per litre, Daphnia cucullata and Ceriodaphnia quadrangula
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110 individuals per litre, Bosmina longirostris 76 individuals per litre,
Daphnia longispina 34 individuals per litre, and Diaphanosoma brachyurum
24 individuals per litre). Slightly lower values occurred in the group of
Copepoda (Mesocyclops leuckarti 81 individuals per litre, Acanthocyclops
vernolis 48 individuals per litre, Thermocyclops crassus 63 individuals per
litre, and Eudiaptomus gracilis 19 individuals per litre). These magnitudes
as compared with ponds or other natural lakes in Poland should be regarded
as medium high (Ferefiska-Lewkowicz 1966, Krzeczkow-
ska-Woloszyn 1961, Patalas 1954) On the other hand, they are
many times lower as compared with the large dam reservoirs from the
territories of the USSR (Morduchaj-Bollvevskoj 1953, 1958,
Voronina 1960).
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Ryc. 4. Sezonowe zmiany liczebno$ci dominujacych populacji Crustacea
Fig. 4. Seasonal changes in the number of dominant populations of Crustacea

On the basis of observations carried out, three types of curves can be
distinguished, representing the changes of density of the investigated
populations of Cladocera (fig. 4).

a) The development of populations began in May (from 1 individual
per litre on the average). There then occurred a rapid increase in density
until a maximum was attained, after which an equally rapid decrease was
observed towards autumn. Such was the course of development of

4 Acta Hydrobiologica 14/1
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populations of Daphnia cucullata at Przeczyce in 1965, of Bosmina longiro-
stris at Przeczyce, Porabka, and Roznow, of Daphnia longispina at Porgbka
and Roznéw, of Ceriodaphnia quadrangula at Porabka, Wapienica, and
Przeczyce and of Diaphanosoma brachyurum at Przeczyce.

b) The development of populations began in spring, but in the course
of the season there occurred several peaks of increased density. This type
of change was observed only in the population of Bosmina coregoni at Koz-
lowa Gora.

c) The development of populations also began in May, but their density
increased slowly and more systematically, a maximum occurring in autumn.
This type of change was noted in the population of Daphnia cucullata at
Przeczyce in 1966 and of Ceriodaphnia quadrangula at Wapienica.

The same three types of quantitative changes occurred in the group of
Copepoda. According to the first type, Thermocyclops crassus developed
at Kozlowa Goéra and Przeczyce in 1965, and Mesocyclops leuckarti also at
Przeczyce. According to the second type, the population of Mesocyclops
leuckarti and Thermocyclops crassus developed at Porabka, and according
to the third type the population of Mesocyclops leuckarti at Roznow.

The most frequently occurring type of change in the density of
populations in all the investigated reservoirs was the first one. It is
according to this scheme that the development of the majority of
populations of animal organisms takes place (Odum 1963, Allee et
al. 1968). There occurs here an intensive increase in populations up to
a certain moment, and then, after attaining a maximum under favourable
conditions, the density of populations rapidly decreases till it almost entirely
disappears.

The development of populations according to the second scheme was
most rarely observed in the group of Cladocera and according to the third
scheme among Copepoda.

Moreover, it was found that the curves of development of the same
population were sometimes different in the different reservoirs (e.g. Daph-
nia cucullata or Mesocyclops leuckarti). On the other hand, Bosmina
longirostris and Ceriodaphnia developed according to the same scheme in
all reservoirs. These data probably indicate that in some species internal
factors play the most prominent role (Elgmork 1959), e.g. in Bosmina
longirostris and Ceriodaphnia quadrangula, whereas in others the conditions
of the environment are more important (Mesocyclops leuckarti, Daphnia
cucullata).

In the majority of the investigated reservoirs two populations attained
a seasonal maximum simultaneously. It was only at Przeczyce that as
many as 5 populations attained their developmental maximum at the same
time (in August). This shows that this reservoir was highly productive
then, which is in accordance with the quantitative data (magnitude of the
biomass). According to Patalas (1961), a characteristic feature of the
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dynamics of the population of planktonic crustaceans in deep lakes is the
simultaneous occurrence of developmental maxima of the majority of
species, whereas in shallow and small lakes only 3 species attain their
maxima at the same time. :

A feature much more difficult to investigate in populations of
zooplankton organisms under natural conditions is the age distribution. For
this reason the author tried to present in this work only some very general
facts.

The percentage share of adult individuals within the same population
in the course of the year was different in the different reservoirs both in
the group of Cladocera and Copepoda. Generally. however, an increased
number of adult individuals was encountered in cladocerans. Especially
worthy of note was the regular predominance of sexually mature
individuals in Bosmina longiristris (80 per cent on the average). It was
only in autumn that the density of young individuals in these two
populations increased, which seems to indicate that they develop during the
winter season as well. '

It was found that the greatest number of adult individuals often
occurred simultaneously with the maximum density of populations in the
given season, as was the case with Ceriodaphnio quadrangule and Diapha-
nosoma brachyurum. In populations of Daphnia cucullata the largest share
of adult individuals occurred during the maximum density, or else
immediately preceded it.

In the group of Copepoda a greater predominance of particular stages
of development was noted than among Cladocera. The age distribution of
some populations was very similar in several investigated reservoirs,
whereas in others it was entirely different. In the population of Thermo-
cyclops crassus the largest share of adult individuals was noted in spring
(in the reservoir at Porgbka and Kozlowa Goéra), after which their number
rapidly decreased and then towards the end of summer or in autumn it
again increased. The age distribution of Mesocyclops leuckarti was identical
at Kozlowa Gora and Roznow, being, however, entirely different at Po-
rgbka, where the density of adult individuals increased in summer. An
increase in the number of adult specimens in autumn was also noted in
Acanthocyclops vernalis at Roznow.

In the spatial distribution of Crustacea particular attention was paid to
the vertical distribution. Taken as a whole, all the dominant populations of
this group were distinguished by a considerable mobility, being caught
everywhere, at various depths and at various stations. Most frequently,
however, the majority of populations (Daphnia cucullata, D. longispina,
Bosmina longirostris, Ludiaptomus gracilis, Acanthocyclops wvernalis)
showed in all reservoirs a tendency to concentrate in the upper layers of
water, avoiding the surface itself. Their greatest concentrations occurred
at a depth of 1 or 2.5 m. On the other hand, Ceriodaphnia quadrangula,
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Diaphanosoma brachyurum and Thermocyclops crassus were encountered
in the majority of catches and in all reservoirs in the middle layer of
water (fig. 5).
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Ryc. 5. Rozmieszczenie pionowe dominujacych populacji Crustacea w badanych
zbiornikach zaporowych

Fig. 5. Vertical distribution of dominant populations of Crustacea in the investigated
dam reservoirs

Moreover, it was noted that some populations during the period of
maximum density concentrated most frequently at a particular depth
(Grygierek 1958). E.g. Daphnia cucullata formed in this period the
greatest concentrations in the upper layers of water, and Bosmina longiro-
stris just below the water surface. In the other species of Cladocera and
Copepoda this relationship was not observed.

Worthy of note was also the fact of the occurrence in the same layer
of water of several populations which were at their maximum development.
This phenomenon was encountered at Przeczyce in the season of the year
1966, where populations of Daphnia cucullata, Bosmina coregoni, and Ce-
riodaphnia quadrangula, during the period of maximum density in August
formed simultaneously the greatest concentrations at same depth of 2.5 m.
This would indicate that mo competition occurred between these
populations.
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Some differences concerning the horizontal distribution were considered
when dealing with the horizontal distribution of the whole zooplankton.

The above results concerning the features of the investigated populations
were based only on observations carried out in reservoirs in which the
period of total water exchange lasted the longest, thus at Przeczyce, Kozlo-
wa Gora, Porabka, Wapienica, and Roznéw. On the other hand, the results
of this kind of observation were not interpreted in reservoirs of such swift-
-flowing water as those at Myczkowce and Wisla-Czarna, or the water steps
on the Vistula at Laczany, Dabie, and Przewoz.

STRESZCZENIE

W latach 1965—68 przeprowadzono czteroletnie obserwacje nad zooplanktonem
w 10 zbiornikach zaporowych w poludniowej Polsce. Z calosci zooplanktonu najdo-
kladniej zbadano pepulacje Cladocera i Copepoda. Rotatoria opracowywano tylko
fragmentarycznie. Do badan wybrano réznorodne zbiorniki 'w celu uchwycenia wply-
wu najrozmaitszych warunkéw $rodowiska na badane organizmy. Byly to zbior-
niki zaporowe nizinne, limniczne (Przeczyce, Kozlowa Géra), reolimniczne (Porabka,
Wapienica, Roznéw, Myczkowce), gorski (Wisla-Czarna) oraz male stopnie na rzece
Wisle (Laczany, Dabie, Przewo6z), ktére sg w duzym stopniu zanieczyszczone.

W zbiornikach oznaczono 90 gatunkéw (37 Rotatoria, 32 Cladocera i 21 Copepoda).
Nie wystepowaly wieksze roéznice jakoSciowe pomiedzy poszezegélnymi badanymi
zbiornikami. Nieco odmienny sklad wystapil w Wapienicy i w Wisle-Czarnej.

W celu uchwycenia zalezno$ci pomiedzy iloSciag gatunkéw a zageszezeniem opra-
cowano dla kazdego zbiornika tzw. indeks réznorodnosci wedlug Dietricha (1966).
Na podstawie powyzszego indeksu mozna powiedzieé, ze najwigkszg réznorodnoscia
okazal sie sklad Crustacea na stopniach wodnych (w Laczanach i Przewozie wynosil
od 23—25), w Myczkowcach (17) i mastepnie w Wapienicy (11). Natomiast najbardziej
jednorodny plankton skerupiakowy wystepowal w Kozlowej Gorze i w Roznowie (2).

Przewage ilosciowa Cladocera zanotowano w zbiornikach limnicznych, natomiast
Copepoda w =zbiornikach o szybkiej wymianie wody i odznaczajgcych sie slabsza
eutrofig.

Procentowy udzial skorupiakéw planktonowych w calym Zooplanktonie byl rézny
w poszezegélnych zbiornikach. Najwyzszy zanotowano w WiSle-Czarnej (99%) i w Wa-
pienicy (82%). W obu tych zbiornikach zooplankton charakteryzowal sie¢ spektrum
skorupiakowym, matomiast spektrum wrotkowe wystepowalo w zbiornikach w Mycz-
kowecach, Przewozie, Dabiu i Kozlowej Gorze.

Pod wzgledem produkeji zooplanktonu najbogatszym okazal sie zbiornik w Prze-
czycach i Kozlowej Gorze (Tab. 1II). Najnizszg biomase wséréd Crustacea zanotowano
w Myczkowcach podezas dwdch pierwszych lat obserwacji, nastepnie w Wisle-
-Czarnej i Przewozie. Wielko$¢ produkeji Scisle wiaze sie z szybko$ciq wymiany wody
i z wiekiem zbiornika. Zaobserwowano, ze w ciggu badanych sezonéw majczeSciej
wystepowaly jeden lub rzadziej dwa szezyty zwiekszonego zageszczemia pod koniec
lata (w sierpniu lub we wrzesniu).

Na podstawie przeprowadzonych obserwacji nad populacjami skorupiakéw mozna
wyréznié irzy typy krzywych, przedstawiajacych zmiany zageszczenia badanych po-
pulacji (ryc. 4). Najliczniejsze populacje wystepowaly w grupie wioslarek (145 oséb) 1,
nieco nizsze w grupie widlonogéw (81 oséb) 1.

Najeczestszym typem wzrostu badanych populacji byl nastepujacy; rozwdéj po-
pulacji rozpoczynal si¢ w maju, potem nastgpowal gwaltowny wzrost zageszczenia.
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az do osiagniecia maksimum, po ktérym ohserwowano réwnie szybki spadek w je-
sieni. Przy czym zaobserwowano, ze niekiedy krzywa wzrostu populacji tego samego
gatunku przebiegala zupelnie inaczej w dwu roznych zbiornikach. W wiekszo$ci
zbiorniké6w maksima sezonowe osiggaly réwnocze$nie dwie populacje.

W rozkladzie wiekowym populacji Cladocera zaobserwowano, ze wigkszo$é sta-
nowily osobniki dorosle. Czesto najwiecej osobnikéw doroslych lowiono wtedy, gdy
populacja charakieryzowala si¢ najwyzszym zageszczeniem. W grupie Copepoda na-
tomiast najczesciej przewazaly poszezegélne stadia rozwojowe.

Stwierdzono, ze wszystkie dominujace populacje skorupiakéw odznaczajg sie
duza ruchliwoscia, gdyz lowiono je na réznych glebokoéciach. Wiekszo$é jednak wy-
kazywala tendencje do gromadzenia si¢ w goérnych warstwach wody, omijajac sama
powierzchnie (rye. 5). Ponadto zaobserwowano, Ze wiele populacji w okresie swego
maksimum zageszczenia najchetniej gromadzilo si¢ zawsze na tej samej glebokosci.
Zwrocono réowniez uwage na fakt wystepowania kilku populacji bedacych w okresie
najintensywniejszego rozwoju w tej samej warstwie wody. Widocznie wiec nie wy-
stepowalo zjawisko konkurencji pomiedzy tymi dwoma populacjami.

Sledzac rozmieszezenie poziome zaobserwowano. ze w zbiornikach duzych, takich
jak Przeczyce, Kozlowa Goéra i Roznow wiekszo$¢ populacji badanych zwierzat plank-
tonowych gromadzila si¢ w $rodkowej czeSci zbiornika, natomiast blisko samej za-
pory i przy brzegu lowiono ich niewiele. W zbiornikach o mniejszej powierzchni
i waskich, jak na przyklad w Porgbce, organizmy rozmieszczone byly bardziej réw-
nomiernie.
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