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ABSTRACT. The aim of this study was to describe the ichthyofauna composition of the Gocza³kowice

Dam Reservoir based on records in fisheries logs of commercial catches conducted in this basin over a

16-year period (1986-2001). The results indicate that the Gocza³kowice Reservoir was managed

appropriately during this period. The dominant species in the reservoir was bream at 49.74% of the

overall biomass of all the fish caught. The second most common fish was a mix of small fish (31.62%).

Evidence of the rational management of this basin is that 17% of the ichthyofauna are predacious fish,

with pikeperch comprising 56% of all the predacious fish caught.

Key words: ICHTHYOFAUNA, DAM RESERVOIR, GOCZA£KOWICE RESERVOIR

Studies of the characteristics of the ichthyofauna of Polish dam reservoirs were ini-

tiated as soon as the reservoirs were put into operation after 1945 (Backiel et al. 1956,

Kaczyñski 1974, Wiœniewolski 1994, Wiœniewolski et al. 2001). Located in the valley

of the Upper Vistula, the Gocza³kowice Dam Reservoir was created in the 1950-1955

period when the river was dammed at kilometer 67. The reservoir was created to meet

municipal and industrial water needs as well as to provide important storage capabili-

ties (Krzy¿anek and Kownacki 1987, Starmach and Jelonek 1996). Maintaining the

necessary water purity level for municipal requirements (Starmach 1994) is impossible

without proper fisheries management (Erdmañski 1996). In recent decades, fisheries

and angling managers together have come to the conclusion that determining limits for

angling catches is a key element in the exploitation management of dam reservoirs (Bie-

niarz et al. 1990a, b, Bieniarz and Epler 1993, Wo³os and Grzegorczyk 1999, Augustyn

2000, 2001, Wo³os et al. 2000).
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The aim of the current study was to characterize the ichthyofauna of a dam

reservoir in which fisheries have been appropriately and systematically managed for

many years (Riss 1986, Starmach 1994).

The Gocza³kowice Dam Reservoir is one of the largest such basins in southern

Poland. The dam is 2980 m in length and 16 m in height. The shape of the basin is

elongated along an east-west axis, and its maximum length, including the backwater, is

as much as 20 km, while the width does not exceed 6 km. The shoreline is poorly

developed and is from 30 to 45 km in length depending on the water level (Falkowski

and Wo³os 1998). At an exploitation level of 255.2 m above sea level, the surface area

of the reservoir is 2990 ha, and the volume is 120.2 million m3. The long-term water

level variation ranges from 0.9 to 3 m, while the surface area of emerged terrain ranges

from 300 to 1300 ha. Water exchange occurs every 90 to 180 days (Krzy¿anek and

Kownacki 1987). According to various estimations, the average depth of the basin

ranges from approximately 2 m (Falkowski and Wo³os 1998) to 5.3 m (Krzy¿anek and

Kownacki 1987). Shallow areas were the depth does not exceed 1.5 m have a surface

area of approximately 800 ha. Water is drained from the reservoir only through lower

sluices or spillways when water levels are high. The average velocity of the reservoir

outflow is 10 m3 s-1 and does not exceed 20 m3 s-1. One of the shortcomings of the dam

is that there are no fish ladders. The dam effectively blocks the ecological flow of the

Vistula River and renders impossible the restoration of diadromous fish populations to

the upper Vistula drainage basin (Wiœniewolski 2003). The water in the reservoir

comes from the Vistula River (80%), drainage canals (10%), Bajerka Stream (4%), and

atmospheric precipitation. Starmach and Jelonek (1996) classified the reservoir primarily

as class II purity, and it does not pose a serious sanitary threat.

The source material for the study was comprised of data from fisheries logs from

1986 to 2001 and annual management reports for the Gocza³kowice Reservoir from

the 1986-1987, 1991-1995, 1996-1998 periods. These were made available by the

Upper Silesia Water Supply System – Fish Hatchery in £¹ka (Poland). The data used

came from the “Register of Fish Caught” section of the management logs and the sec-

tion regarding catches from the annual fisheries reports. Since the data used to charac-

terize the ichthyofauna referred to commercial catches, only the weight of the fish was

used. Riss (1986) reported that the surface area of the reservoir exploited for fisheries

was 2400 ha, and this figure was used to calculate fisheries efficiency.
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The Gocza³kowice Reservoir was classified as moderately warm with an average

annual temperature of 10.2�C, with thermal stratification occurring only in winter

(Mastyñski and Wajdowicz 1991). The moderate depths of the reservoir had a beneficial

impact on the oxygen conditions and facilitated the accelerated exchange of mineral

compounds between the water and the bottom sediments (Falkowski and Wo³os

1998). Nineteen fish species from five families were noted in the catches made in the

1986-2001 period: European eel, Anguilla anguilla (L.), pike, Esox lucius L.,

pikeperch, Sander lucioperca (L.), perch, Perca fluviatilis L., wels catfish, Silurus glanis

L., bream, Aramis brama (L.), tench, Tinca tinca (L.), carp, Cyprinus carpio L., roach,

Rutilus rutilus (L.), ide, Leuciscus idus (L.), rudd, Scardinius erythrophthalmus (L.),

grass carp, Ctenopharyngodon idella (Val.), Crucian carp, Carassius carrasius (L.),

white bream, Blicca bjoerkna (L.), bighead carp, Aristichthys nobilis (Rich.), European

chub, Leuciscus cephalus (L.), belica, Leucaspius delineatus (Heck.), bleak, Alburnus

alburnus (L.), ruffe, Gymnocephalus cernua (L.).

The commercial catch data from the 1986-2001 period (Table 1) indicated that

bream was clearly the dominant species comprising as much as 49.74% of the weight of

all fish caught. The second position was held by the so-called small fish mix (white

bream, European chub, bleak, ruffe, belica, ide), which comprised 31.62% of the fish

caught and corresponds to observations made in other dam reservoirs (Mastyñski

1986, Falkowski and Wiœniewolski 2003). The Gocza³kowice Reservoir differs from

others in that that share of pikeperch in the fish caught was 12.56% and that of eel was

3% (Table 1). The share of pike was relatively high (1.25%) as was that of perch

(0.91%). The share of the remaining species ranged from 0.4% (Crucian carp) to 0.01%

(roach, rudd, tench) (Table 1). In total the share of predatory species in the

ichthyofauna of the Gocza³kowice Reservoir was high at 17.77%. This is a rare

phenomenon and only serves to emphasize the effects of well-managed fisheries. In the

past sixteen years, a total of 668886 kg of fish have been caught in the 2400 ha of the

Gocza³kowice Reservoir that is exploited; the average fisheries efficiency is 17.42 kg

ha-1. The average annual catch for this period was 41805 kg of fish at various

efficiencies for various fish species (in kg ha-1: eel 0.52; pikeperch 2.19; pike 0.22; wels

catfish 0.001; perch 0.16; bream 8.66; roach/rudd 0.21).
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Fisheries management in water system supply reservoirs is difficult. Biomanipulation

must be performed in a way which ensures that the active exploitation of the fish stocks, the

selective protection of brood stocks, and the appropriate stocking structure impact the

ichthyofauna composition in a way that improves the sanitary conditions of reservoir waters

(Wajdowicz 1986, 1988). During the 16-year period analyzed, a fisheries efficiency of

17.42 kg ha-1 was calculated from the average annual catch of 41.8 tons and the exploited

area of 2400 ha; this is higher than the average efficiency of 16.27 kg ha-1 from eight dam

reservoirs selected by Mastyñski (1986). Efficiency in the Gocza³kowice Reservoir in the

following four-year periods was: 1986-1989 – 21.69 kg ha-1; 1990-1993 – 21.48 kg ha-1;

1994-1997 – 14.25 kg ha-1; 1998-2001 – 12.11 kg ha-1. These figures clearly indicate

a downward trend that was probably caused by the substantial decline in populations

of non-predatory species, mainly of bream, which is fished without a legal size limit.

Decreasing fisheries exploitation following overfishing has meant that the bream stock has

a high condition coefficient. In accordance with biomanipulation theory, pike and

pikeperch populations receive primary support in the Gocza³kowice Reservoir and are

stocked with material from artificial spawning. This produced clearly evident effects – 18%

of all the fish caught were predacious. This figure is approaching the

predator-non-predator ratio of 25:75% proposed by Mastyñski and Wajdowicz (1991).

Starmach (1994) also suggested that predators comprise 30% of the reservoir population.

The analyses indicated that the management of the Gocza³kowice Reservoir fisheries had

a positive impact on the aquatic environment and the composition of its ichthyofauna. The

results of the biomanipulation methods applied were positive and should be continued.

Annual catches stabilized at 30 tons thanks to the bream population, which had a high

condition coefficient, and the population of predatory fish of approximately 18%, which

exhibited a growing trend. All of the effects achieved indicate that the fisheries of this

reservoir are being managed appropriately and in accordance with the principles that

should guide management in dam reservoirs.
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STRESZCZENIE

ICHTIOFAUNA ZBIORNIKA ZAPOROWEGO GOCZA£KOWICE, PO£UDNIOWA

POLSKA, W LATACH 1986-2001

Celem pracy by³o okreœlenie sk³adu ichtiofauny zbiornika zaporowego Gocza³kowice, na podstawie

wyników od³owów prowadzonych w przeci¹gu 16 lat (1986-2001), odnotowywanych w ksiêgach gospodar-

czych. Dominuj¹c¹ pozycjê w ichtiofaunie zbiornika zajmowa³ leszcz, stanowi¹c 49,74 % ogólnej biomasy

wszystkich z³owionych ryb (tab. 1). Drug¹ pozycjê stanowi³a drobnica (31,62%). Dowodem racjonalnie pro-

wadzonej gospodarki rybackiej jest niemal 18% udzia³ gatunków drapie¿nych w ichtiofaunie zbiornika.

Sandacz stanowi³ 12,5% biomasy wszystkich od³owionych ryb, wêgorz 3%, szczupak 1,25% i okoñ 0,91%.

Œrednia roczna wydajnoœæ zbiornika Gocza³kowice w badanym okresie wynosi³a 17,42 kg ha-1 i wykazy-

wa³a tendencjê spadkow¹. Wyniki przeprowadzonej analizy gospodarki rybackiej wskazuj¹, ¿e zarz¹dzanie

zbiornikiem na przestrzeni badanego okresu by³o prawid³owe.
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