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Abstract — Investigations of the bottom macrofauna of the dam reservoir
at Goczatkowice were carried out from 1965—1969 as a continuation of those
carried out from the beginning of its existence. In the years 1965—1967 a further
decrease in the amount of bottom macrofauna was observed, but from 1968 there
was a gradual increase. Oligochaeta and the larvae of Chironomidae (mainly
Procladius and Chironomus plumosus) dominated quantitatively. The number of
large Mollusca, mainly Unio pictorum, also increased. The upper and central zones
were most numerously populated by the bottom macrofauna. Usually the
encountered forms had already been noted in previous years.

The dam reservoir at Goczatkowice is situated 67 km below the
source of the River Vistula. Its exploitation beginning in 1955, it is
intended for retention and water supply for Silesia.

Parallel to other hydrological investigations, the changes in the
composition of the bottom macrofauna have been observed from the
beginning (Grzybowska, 1957, Kyse la 1957, 1958a, 1958b, Zacwi-
lichowska 1965a, 1965b, 1965¢; Krzyzanek 1965, 1966, 1970).

The last work (Krzyzanek 1970) presented a detailed analysis
of the bottom macrofauna in the years 1962—1964, discussed the process
of the formation of the bottom macrofauna of the dam reservoir at
Goczatkowice, and gave a synthesis of the results of previous
investigations. The purpose of the present work was to discuss the
composition of the bottom macrofauna in the years 1965—1969, as a
continuation of the investigations begun by the author in 1961.
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Methods of investigation and the characteristics of the stations

The samples were taken at permanent points situated in 4 zones of
the reservoir (fig. 1). The upper zone covers the north-west (points Ib,
Ib, I1lb, IVb) and the south-west (points la, lla, Illa, 1VVa) parts of the
reservoir. The central zone includes the sampling points I, V, VII, and
the zone of the bay of the River Bajerka, points Va and Vb. The lower
part (at the dam) covers the north-east (sampling points Vc, Vib, VIIb)
and the north-east part (points Vla, VIla). The samples were taken
3 times in the year: in June, July, and September or October.

In 1965 the June samples were taken in the period before the

Ryc. 1. Rozmieszczenie stanowisk poboru préb na zbiorniku Goczatkowice
Fig. 1. Distribution of sampling points in the Goczatkowice reservoir.

reduction of the water level. In July and September, because of the
low level of the water, the sampling points, especially Vla and Vlla,
were situated nearer the central zone. The methods of sampling
remained unchanged (Krzyzanek 1970). The results of physico-
chemical analyses do not differ from those obtained in previous years
and presented in previous works (Krzyzanek 1970). The temperature
of the water in the investigated periods was between 10° and 25°C, the
pH value being 7.5 to 8.0. Only in summer in the long periods of high
day temperatures was an increase in the pH value to 8.5 observed,
mainly in 1965 at a low water level. The sampling points were situated
in places where the depth of the water was between 1.5 and 6.0 m. Only
in the central zone, at point VII, did the depth reach 10 m. The bottom
of the north-east zone of the reservoir was sandy or slimy and sandy.
In other stations it was slimy or covered with decayed vegetation, mainly
in the south-west part of the reservoir.
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Particular attention was paid to the larvae of Chironomidae, the table
of their specific composition being attached, as they continually show
certain differences, especially qualitative ones. The remaining groups,
whose composition showed insignificant qualitative changes, were
elaborated only generally, the most important species being discussed in
the text.

In 1965 the level of the reservoir was reduced by more than 1.5 m.
The fall began in June, and the reservoir reached its lowest state of
252.85 m above sea level in August. This low water level was maintained
till the end of that year. It was supposed that this would bring about
the changes in the animal associations, chiefly in the drained part,
especially as in this reservoir — except for periods of flood changes in
the water level occurred rarely and were insignificant.

As a result of the fall in the water level in the reservoir in 1965
almost all the aquatic plants of the littoral part died out (Kufli-
kowski 1968). These plants decayed on the emerged parts and after
a month the growth of land grasses and weeds was already observed on
the uncovered territory. A fairly low water level was maintained till
the end of 1965 and did not reach 254.0 m above sea level until February
1966.

In the first months of 1966 the water level continually rose, reaching
255.86 m above sea level at the end of May. After a slight fall in June,
the water level was maintained between 254.30—255.0 m above sea level
till the end of November. At the end of December a small rise up to
255.42 m above sea level occurred. In that year considerable changes
in the composition of aquatic vegetation were noted (KuflikowskKi
1968). Besides the disappearance of certain species such as Myriophyllum
verticullatum and Elodea canadensis, an abundant development of
Rorippa amphibia and, in the bay of the River Bajerka, of Armoracia
lapathifolia, was observed. The majority of plants which had died out
in the previous year reappeared, only the area of their occurrence being
changed.

In 1967, after an initially high water level in the first months, the
level was between 254.70—254.25 m above sea level from March to the
end of December.

At the end of January 1968 the water level fell to 253.90 m above sea
level, and was thus maintained till the end of March. From April to
July it varied between 254.20 and 254.90 m above sea level. At the end
of July a strong flood wave raised the level to the ordinate 255.90 m
above sea level; from August to December a constant fall was observed,
reaching 254.10 m above sea level in the last days of December.

In 1969 from January to the end of February the level of the
reservoir was maintained at the rather low level of the ordinate 254.00 m
above sea level. Beginning from March a continual rise in the water
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level was observed, its maximum being reached in the middle of July —
25480 m above sea level. This level did not significantly change till
the end of the year, being within the range 254.20—254.80 m above sea
level.

The general charcteristics of the bottom macrofauna
in the years 1965—1969

In summer 1965 on the uncovered area of the bottom of the reservoir,
which extended over about 800 ha, large numbers of Mollusca, mainly
of the genera Unio and Anodonta were scattered. Already from 1960
(Zacwilichowska 1965a) constant increase in the number of these
molluscs had been observed and in later years especially in the north-
-east part of the reservoir (Krzyzanek 1966).

The fall in the water level and the emergence of such a large area
offered the opportunity of obtaining more detailed information about
the numbers of these molluscs. On the whole area Anodonta cygnea
predominated. This species was recorded for the first time in 1958
(Zacwilichovwska 1965a) when one specimen was found in the
north-east part of the reservoir. Later it was reported more and more
often. In the upper eastern part of the reservoir the macrofauna was
more numerous in June, while in the lower zone a richer macrofauna
was observed in July and September. In 1965 the average density of
population of the whole reservoir amounted to 1188 individuals/sq.m
with a prevalence of the larvae of Chironomidae.

In 1966 the bottom macrofauna was less numerous, the average
density of population amounting to 1025 individuals/sg.m. This mainly
applied to the sampling points situated in the dam zone, especially in
the south-east part. Only the upper and central parts of the reservoir
showed numerous bottom macrofauna at certain periods. The larvae of
Chironomidae with an average density of 658 individuals/sq. m.
dominated, especially in the central zone. The greatest number of
Oligochaeta were recorded in the upper zone (the south-west part) and
in the central one, Mollusca being found in the north-west part.

In 1967 the bottom macrofauna was also poor, amounting to 1060
individuals/sg.m. on the average. This mainly applied to the sampling
points situated in the south-west part of the reservoir, where the
numbers of the bottom macrofauna did not exceed 500 individuals/sg.m.
Also at the points where the bottom macrofauna had been previously
more numerous (sampling points la, I, Ib), its numbers amounted to
1 500 individuals/sg.m. only in some periods.

In 1968 a small increase in the bottom macrofauna, especially in
Oligochaeta, occurred at almost all sampling points. The number of
larvae of Chironomidae was almost identical with that of the previous



144 16T €L ¥9¢ 6v1T 0% 6961

1S GET 95 ovT 449 8.1 896T
86T 44 8z 8vT 66 15T 1961 S43HLO
v 18 55 81z 1> I€T 9961 NN
L€ 65 ve 20T 89 8 S96T
44 62 - €e 99 09 696T
STT 6 € 6 9g 09 896T
8¢ €€ 11 - 65 9 L1961 VYISNTION
9T S€ 8z 114 €e vitT 9961
69 6V 6 L€ oy 66 G967
e 65€ 1897 80¢ ¥6S 156 6967
0SS 8. 98L 8. 8EY S9¢ 896T
CeT 16T 8LE S0T 20€ 98¢ 1967 V.13VHD09IT0
18T 002 29¢ ote Sy 0S¢ 9961
JA4) 18¢ 1£°14 90C 09¢ jetor S96T
¥9¢ 96¢ 128 443 78y €69 6961
208 T€9 0€6 eVl €19 [44A 8961
509 ¥95 vLL 0€8 €99 1.9 1967 3IVAINONOYIHO
ovy §ES €59 169 (0514 109 9961
8v.L S.9 S€9 0LL v19 etae] 5961
0SS S.6 185¢ LEL ¢6eT 90TC 696T
€zt €GTT SLLT 12T 62¢T jt44) 896T V1oL
296 128 88TT €80T 160T 1241’ 1961 W31090
189 908 LETT 9917 Sv6 81T 9967
066 91T €0cT STTT L6 443 G967
uonoas uonoas exJaleg uonoes uonoss Tea
uia1se3-yinos uislsed-yuoN PEVNEY] UJ131S9/\-YIN0s w1918 \-YLION
BIUPOLISM-OM BIUPOYISM jo feg eIUPOYORZ-OM elupoyoez H0Y sdnoio
-orupntjod 2s3zo (q -oudoutod 2s3z0 (e reqius) _v_l__w.WNm_ -olupntod 9sd5zo (q -ouooutod 9s35z0 (e auoz Adnio
J9moT - eujod - @ eurenuad -) mv._v_oumN - g laddn - eulg9 -y TEYS

696T-G96T SJeak BUl Ul IIOAISS9Y 92IMOMteZO0D aUl Ul (W "bs/ AIpul) eunej Wonoq JO JA3qWNN | djgel

696T-GO6T UOBIR| M 82IMOMFRZO09 eMiulolqz (Zw/ mozexo) fsuusp Auney AMOIOSO|I pepiS I elegel

Acta Hydrobiologica 152



194

year, with the dominance of the genus Procladius. Out of other groups
of the bottom macrofauna frequently encountered were Trichoptera,
Hirudinea, and Mollusca, especially in the upper zone of the reservoir.

The increase in numbers of the bottom macrofauna observed in the
previous year at the sampling points in the dam zone in the south-east
part, which had emerged in 1965, was even more pronounced in 1968.

In 1969 the investigations indicated an increase in the number of
the bottom macrofauna in the central and upper zones and a decrease
in the zone of the bay of the River Bajerka and in the dam zone. These
changes were brought about mainly by Oligochaeta and the larvae of
Chironomidae. Among the last named the pelophilous and predacious
forms dominated.

In the years 1965—1969 among the most numerous groups of the
bottom fauna were the larvae of Chironomidae (Table I). The specific
composition of this group is presented in Table Il. Besides Chironomidae,
Oligochaeta were fairly numerous, especially in the central zone. The
smallest numbers of Oligochaeta were recorded in the north-east and
south-east part of the dam zone. The most frequently encountered species
were Tubifex tubifex, Tubifex sp., Limnodrilus hoffmeisteri, and Nais sp.
Besides Oligochaeta, considerable numbers of Mollusca, especially Anodon-
ta cygnea and Unio pictorum, as well as small species of the genus Pisidium
(P. amnicum, P. subtruncatum, P. henslovanum) also occurred, these last
species mainly in the central zone, Unio being most often found in the
north-east part.

Among the snails species of the family Valvatidae (Valvata piscinalis,
V. piscinalis f. antiqua, V. pulchella, V. naticina), Lymnaeidae (Radix
limosa, R. auricularia), and Planorbidae (Planorbis planorbis, Planorbarius
corneus) were most frequently encountered.

Of the remaining groups of the bottom macrofauna only Trichoptera
(Polycentropus flavomaculatus, Limnephilus sp., Mystacides azurea,
M. nigra, Cyrnus flavidus, and Oecetis ochracea), Ceratopogonidae (genera
Palpomyia and Stilobezzia), Hirudinea (mainly Helobdella stagnalis,
Glossiphonia complanata, and Hemiclepsis marginata), and Ephemeropte-
ra (Caenis sp. and C. moesta) are worthy of note.

The various representatives of Nematodes, Megaloptera (Sialis sp.),
and Isopoda (Asellus aquaticus) were encountered sporadically and
mainly at a few littoral sampling points of the upper zone. Also the
forms of the near-bottom layers were often found in the samples.

Discussion of the results

The present work deals with investigations of the bottom macrofauna
in the years 1965—1969, which are the continuation of the faunistic
investigations begun on the dam reservoir at Goczatkowice in 1955.



195

After initially small numbers of the bottom macrofauna in the
years 1965—1967 an increase was observed from 1968, the average
density of population of 1491 individuals/sq.m. being reached in 1969.
This increase was not large in comparison with the amounts reached
in the years 1958—1961 (Zac¢wvilichowska 1965 Krzyzanek
1970).

In all the investigated years the greatest numbers of the bottom
macrofauna were noted at the sampling points of the central zone of
the dam reservoir, where the bottom was covered with a thick layer of
slime, and of the upper zone, especially of its north-west part. At some
points in this zone the numbers amounted to over 3 000 individuals/sq.m.
with dominance of the larvae of Chironomidae, mainly pelo- and
phytophilous ones. Besides the larvae of Chironomidae, greater numbers
of Oligochaeta and Mollusca, especially of the large molluscs populating
the banks, were found. Unio pictorum was among the most frequently
encountered species in the last years, while Anodonta cygnea was found
more often in 1964—1965. This probably resulted from the fall in the
level of the reservoir, (in summer 1965) which was followed by the
emergence of an area of 800 ha. Many Mollusca died out then, mainly
Anodonta cygnea.

The quantitative decrease in the macrofauna in the years 1965—1967
continued that observed already in 1964. Beginning from 1968,
a quantitative increase occurred. All the phenomena of qualitative and
quantitative changes were also observed in other dam reservoirs in
different periods of intensification of the development of the macrofauna
(Morduchaj-Boltovskij 1961, Joffe 1961, Zelinka 1962).

In the dam reservoir at Goczatkowice the mass development of the
bottom macrofauna occurred after its flooding, with a maximum between
1958—1961, i.e. between the fourth and seventh year of the existence
of the reservoir (Krzyzanek 1970), and with a decrease in the years
1964—1967. Beginning from 1968 an increase in the bottom macrofauna
was again observed.

STRESZCZENIE

W pracy przedstawiono wyniki badan makrofauny dennej zbiornika Goczatko-
wice z lat 1965—1969. Chociaz zbiornik istnieje 15 lat, w dalszym ciggu obserwo-
wano zmiany, zwiaszcza w gestosci wsiedlenia. Poczawszy od 1961 r., kiedy to
obserwowano maksymalny wzrost ilosci makrofauny dennej, nastepowat stopniowy
jej spadek. Najnizsze wartosci przypadly w latach 1965—1967. Poczawszy od 1968 r.
obserwowano ponowny wzrost ilosci makrofauny dennej w catym zbiorniku. Gtow-
nymi grupami makrofauny dennej byty Oligochaeta i larwy Chironomidae, gtow-
nie Procladius, Chironomus plumosus i Cryptochironomus defectus. Z mieczakow
licznie wystepowaty Unio pictorum oraz Valvata piscinalis. Pozostate grupy makro-
fauny dennej odgrywaly wiegkszg role w skiadzie iloSciowym jedynie w gornej
strefie zbiornika, gdzie notowano najwieksze zréznicowanie gatunkowe.

5*
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Tabela 1l. Skiad procentowy poszczegdlnych gatunkéw Chironomidae w Zbiorniku Goczatkowice w latach 1965-1969

Table Il. Percentage of individual species of Chironomidae in the Goczatkowice Reservoir in the years 1965-1969
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