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INTRODUCTION OF FISHES INTO POLAND: BENEFACTION OR PLAGUE?
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"Introduction of fish species into waters that are foreign is a highly controversial practice... ", "...one fact remains certain: only a few species are 
generally accepted as having been beneficial introductions... " (Holčik 1991) 

”... There is no other branch of zoology where introducing and relocating species is as widespread and is carried out on such a large scale, as in the 
case of fishes. A "man with a bucket" is the curse of the last century, bringing about profound disturbances in freshwater ichthyofauna, not sparing 
from his intervention even the communities of endemic fauna of enormous value to human knowledge... " (Głowacinski 2001 )

Abstract: Cyprinus carpio was the first fish introduced into Polish waters - as early as in the Meadieval times. Up until the present day, 30 more species 
have been introduced, either intentionally or unintentionally, most of them after World War II. At present the zoogeographic integrity coefficient (Z/C) of 
the freshwater ichthyofauna of Poland is 0.70. Several of the species (Pseudorasbora parva, Carassius auratus. Lepomis gibbosus, Ictalurus nebulosus, 
Perccottus glenii, Neogobius gymnotrachelus, N. fluviatilis, N. melanostomus) dispersed quickly in open waters and sill demonstrate great potential for 
expansion. The introduction of fishes caused a number of adverse changes in the aquatic environment and autochtonie fish communities, contributing to: 
increased eutrophication, a decrease in the number and disappearance of native species of fishes and invertebrates, and the introduction of exotic 
parasites and diseases. Some of the introduced species (Coregonus peled C. muksun) entered into reproductive interactions with native species so 
affecting their genotypes A successful outcome of the introductions was noted only for a mere two species (C. carpio, Oncorhynchus mykiss) bred in 
aquaculture.
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INTRODUCTION

Untill quite recently it has been presumed that regulation 
projects (collection systems, draining wetlands, hydro-engi
neering structures erected on water courses, e.g. weirs, river 
bars, or impoundments), water pollution (industrial waste wa
ter and sewage) and overexploitation have a decisive effect on 
modifying the structure of species composition and numbers 
in ichthyofauna communities (Backiel 1985; Cooper and 
Wheatley 1981 ; Elvira et al. 1998; Holčik 2001 ; Jungwirth et 
al. 1998; Jurajda 1995; Jurajda et al. 1998; Nielsen et al. 1986; 
Penczak 1972, 1995, Penczak and Mann 1993; Penczak et al. 
1992; Peter 1998; Petts 1984; Ward and Stanford 1979; Włodek 
1978; Wolter and Vilcinskas 1997).

In recent years it is increasingly the case that the adverse 
effects of other factors on the native ichthyofauna are also not
ed. These are elements of “biological contamination”: fish spe
cies either introduced intentionally or brought in accidentally. 
The essential nature of this problem is underscored by numer
ous symposia and conferences and an abundant body of scien
tific literature, pertaining to both general and special aspects 
of introduction and acclimatisation of fishes and other aquatic 
organisms in various regions of the world (e.g. Allardi 1984; 
Arthington 1991; Billington and Herbert 1991; Burmakin 1961; 
Crossman 1991; Delmastro 1986; De Silva 1989; Drake et al. 
1989; Dryagin 1954; Elvira 2001; Fernando 1991; Fernando 
and Holčik 1991; Fitzmaurice 1984; Holčik 1984, 1991; Ka
puscinski and Hallerman 1991; Karpevič 1975; Krueger and 
May 1991; Loftus 1968; Lusk 1988; Maitland 1987; Molnar
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1984; Mooney and Drake 1986; Nilsson 1984; Rosenthal 1976; 
Sindermann et al. 1992; Welcomme 1981, 1988, 1991; Žitnan
1974).

In Poland, the issue offish introduction, and particularly its 
effect on the native ichthyofauna and water environment has 
recently attracted an increasing level of attention (Hesse 1997; 
Kostrzewa and Grabowski 2003; Krzywosz et al. 1980; Mam- 
carz 1992; Mastyński et al. 1987; Opuszyński 1972, 1987,1989, 
1997; Radziej and Krzywosz 1979; Wilkońska 1988; Witkows
ki 1989, 1992, 1996a,b, 1998).

The data of Welcomme (1981,1988) indicate that since the 
1980s, there were ca. 1,350 documented introductions of 237 
species of fish (Table 1 ). Before that period, into the territories 
of29 European countries (except Andorra, Monaco, San Mari
no and the Vatican) out of 33 existing at the time, 134 species 
of 34 families were introduced, including as many as 74 spe
cies from outside the continent. At that time the USSR was 
(also) "the super power in this respect, as it introduced to, and 
transferred on its European territory, 70 species including 40 
exotic and 30 native, i.e. slightly more than half of the total 
number of fish species received by all other European coun
tries"  (Holčik 1991). Regrettably, at that time, Poland with 23 
exotic species occupied a high (4th) place in Europe while the 
zoogeographic integrity coefficient (ZIC) of the freshwater ich
thyofauna of Poland was 0.70 (Fig. 1) (Witkowski 1996a, b).

Fig. 1. The zoogeographic integrity coefficient (ZIC) of the fresh
water ichthyofauna of Poland in principal parts of major river catch
ments (black portions indicate the percentage share of introduced 
species; after Witkowski 1996b)

Fig. 2. The expansion of the stone moroco Pseudoras bora parva 
in Europe (after Wohlgemuth, Šebela 1987, Witkowski 1991; 
supplemented)

HISTORY OF THE INTRODUCTION OF FISH INTO 
POLISH INLAND WATERS

Over the period of the past 800 years, many attempts at intro
ducing exotic fish species into the Polish national territory have 
been made. The intensity of these practices was evidently de
pendant on the degree of mastering the breeding techniques, 
the ability to transport fish over long distances as well as of the 
fashion for exotic species. This period can be divided into three 
stages: I - from the early Meadieval times, till the end of the 
first half of the 19th century; II - from the second half of the 
19 th century till the second half ofthe 20th century; III - from 
the second half of the 20th century till its end (Table 2).

In the first period, several attempts at introducing new fish 
species were made, and the first and also successful one was 
the introduction of carp (Cyprinus carpio). It is likely that it 
was brought by the Cistercian monks from the area of Bohe
mia and Moravia in the 12-13th century, because it was then 
already bred in many ponds at monasteries (Balon 1974), and 
that the first fish pond farming operations started in the Silesia 
and Małopolska regions (Rudziński 1962, 1963a,b). The 19th- 
century attempts to introduce four more species (Salvelinus 
alpinus, Acipenser ruthenus, Coregonus nasus, Oncorhynchus 
kisutsch) were not successful (Daszkiewicz 2000; Leśniewski 
1837; Weigel 1806; Zawadzki 1840).

In the second period some 10 exotic fish species appeared 
in the territory of Poland. Out of this number only 6 (Onco
rhynchus mykiss, Ictalurus nebulosus, Salvelinus fontinalis,
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Table 1. Number of species introduced into different continents by decade (after Welcomme 1988)

Decades Africa Asia Europe Near East North America Oceania South America Total
Ancient times - 
Meadieval times

- 1 4 - 1 1 - 7

before 1850 - 4 9 - - - - 13
1850 2 - - - - - 2 4 

1860 1 - 2 - - 5 1 9

1870 - 3 9 - - 6 2 20

1880 - 2 27 - 3 - 1 33

1890 2 1 27 - 4 - 4 38

1900 3 6 14 - 1 10 17 59

1410 6 11 5 - 1 - 5 28

 1920 19 6 14 1 2 9 8 59

1930 16 11 14 1 1 5 17 r 65

1940 12 10  4 1 - 5 21 53

1950 67 21 11 1 9 13 44 166

I960 44 37 40 7 10 21 41
200

1970 35 20 43 1 2 3 71  175 

1980 1 7 14 - 1 2 37 62

Subtotal  208 140 237 12 35 80 271 983

Unknown 48 45 57 4 54 80 72 360

Total 256 185 294 16 89 160 343 1343

Le pomis gibbosus, Micropterus salmoides, Carassius aura
tus) have acclimatised themselves and they are found in open 
waters to the present day (Witkowski 1989).

In the last 50 years, as many as 17 species have been intro
duced either intentionally or accidentally, which constitutes 
more than 50% of all the fish species introduced to date (Wit
kowski 1989, 1996a,b,c). This number must be increased by 4 
more species of the “sturgeon group” (Acipenser ruthenus. A. 
baeri, A. gueldenstaedti, Polyodon spathula) and their hybrids 
( A. baeri x A. gueldenstaedti, Huso huso x A. ruthenus and 
other) because they appear fairly often in many fish pond farms 
(Kolman 1999). Unfortunately, we do not have data yet on 
their presence in our rivers (Arndt et al. 2000).

The main motivations for introducing fishes into Poland, as 
it was throughout the world (Welcomme 1988), included: 
aquaculture, spinning/angling, control of undesired organisms, 
as well as 'improving' the initial species composition aimed at 
increasing the biodiversity of natural aquatic communities and 
others listed in Table 3. Unfortunately, in addition to ‘large 
species’ purposely introduced and kept under control, there 

was also a group of approximately ten species brought in 
accidentally, that were not wanted at all (Table 4). Most of 
them due to their small size, great adaptation capabilities, and 
- above all - insufficient knowledge of their biology among 
people, spread rapidly over significant parts of Poland, invading 
various aquatic ecosystems so that now they elude any control 
measures.

EXAMPLES OF INVASIONS BY FISH SPECIES 
OF POLISH NATIONAL TERRITORY

Several cases reported from Poland indicate that species both 
introduced (for breeding purposes) and accidentally brought 
into the area, rapidly succeeded in getting out of control and 
colonising large areas of the country.

Brown bullhead lctalurus nebulosus introduced in 1885 
from the eastern parts of the United States into what was then 
Germany (ponds near Barnówek in western Pomeranian 
province), in a mere couple of years succeeded in penetrating 
into open waters (Horoszewicz 1971). In a similarly short time
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Table 2. Introduction of fishes into Poland (names of species 
whose introductions have proven successful are given in bold 
italics)

Year Species
1200-1300? Cyprinus carpio Linnaeus, 1758
1603?, 1840 Salvelinus alpinus (Linnaeus, 1758)

1837 Acipenser ruthenus (Linnaeus, 1758)
1858-1862 Coregonus nasus (=C. fera) (Pallas, 1776)

1859 Oncorhynchus kisutsch Walbaum, 1792
1881-1889 Oncorhynchus mykiss Walbaum, 1792

1885 lctalurus nebulosus (Le Sueur, 1819)
1889 Oncorhynchus tschawytscha Walbaum, 1792
1890 Salvelinus fontinalis (Mitchill, 1815)

1912? Micropterus salmoides (Lecepede, 1802)
1921, 1967 Umbra krameri Walbaum, 1792

1927 Lepomis gibbosus Linnaeus, 1758
1930-1933 Carassius auratus (Bloch, 1783)

1964 Ctenopharyngodon idella (Valienciennes, 
1844)

1965" Hypophthalmichthys molitrix 
(Vallenciennes, 1844) 
Aristichthys nobilis Richardson, 1836_____

1966 Coregonus peled Gmelin, 1788
1973 Thymallus baicalensis Dybowski, 1874

1973-1975 Oncorhynchus gorbuscha Walbaum, 1792
Î974 Huso huso (L.) x Acipenser ruthenus (L.)
1984 Coregonus muksun (Pallas, 1814)
1989 Ictiobus niger Rafinesque, 1820
1990 Clarias gariepinus (Burchell, 1922) 

Pseudorasbora parva (Schlegel, 1842)
1993 Perccottus glenii Dybowski, 1877

 1994 Oreochromis niloticus (Linnaeus, 1758)__
1995 Umbrapygmaea (De Kay, 1842) 

Neogobiusgymnotrachelus (Kessler, 1857)
1997 Neogobius fluviatilis (Pallas, 1811)
2002 Neogobius melanostomus (Pallas, 1811)

it invaded most of the European inland waters (except the 
Italian, Iberian and Scandinavian penninsulas). In Poland, over 
several decades (particularly after World War II) it became a 
common and numerous species. At present it is distributed 
throughout the Pomeranian lake district, Wielkopolska, Kujawy, 
Mazowsze, Silesia, Małopolska and Podlasie regions. The rapid 
expansion of brown bullhead was caused mainly by accidental 
admixture to the stocking material of other species, escapees 
from fish farms to rivers and canals linking various bodies of 
water. The habitat preferences of this species are limited to 
eutrophic lakes, lower courses of lowland rivers, oxbow lakes 
and small bodies of water-. In these types of ecosystems, the 
species grew rapidly into numerous populations evidently 
limiting the numbers of native species (Admczyk 1975). 
According to Kornijów (2001 ) there are several characteristics 
contributing to the colonisation success of th is species: a/ high 

resistance to pollution and temporary deficits of oxygen, b/ 
modest requirements as to the quality of food taken, c/ parental 
care over spawn and the young, d/ adverse effect on native 
species (e.g. by feeding on their spawn and fry), e! great 
resistance to parasites, and f/ low attractiveness for predators.

Particularly well known is the expansion in Europe of stone 
moroco (Pseudorasbora parva). The homeland of this small 
(maximum size of 9-11 cm) species is East Asia (Russia - the 
catchment of the Amur river, China - the catchments of the 
Yang-tze and Huang-ho, Taiwan, Japan, Korea) (Berg 1949). 
It was unintentionally brought to the continent of Europe within 
the stocking material of herbivorous fishes (Ctenopharyngodon 
idella, Arstîchthys noblis, Hypophathalmichthys molitrix). This 
species was found in I960 in southern Romania (Nucet fish
farm in Dimbovita river catchment) (Bănărescu and Nalbant 
1965) and probably also in Albania (Knezevič et al. 1978). 
From there it spread either naturally or with the stocking material 
of other species. At the end of 1960s it was found in many 
regions and river systems of Romania, including the Danube 
delta. Spreading along the Danube, as early as in 1963, stone 
moroco was recorded in Hungary. It is not unlikely that P. parva 
got there also with the fry of grass carp, silver carp and bighead 
carp imported by several fish-farms in the same year. In a couple 
of years it was found in most fish ponds and in open waters, 
including Lake Balaton (Biró 1972). In 1972, stone moroco 
was recorded in the European part of the then USSR - the 
Danube delta, and in the Dniester (Kozlov 1974). At the same 
time it was found in Lake Skardar (former Yugoslavia). The 
species also passed into the area of what was then Czecho
slovakia, probably from Hungary. It was reported for the first 
time in 1974 from the Tisza river catchment area (Žitnan and 
Holčik 1976). In subsequent years, the presence of P. parva 
was found in more than 20 sites, several of them near the border 
with Poland (Karvina district) (Wohlgemuth and Šebela 1987). 
In Bulgaria, stone moroco appeared in 1975, brought in with 
the stocks of herbivorous fishes from the USSR. In 1982 and 
later, the species was recorded in Austria (for the first time - in 
the March river) (Weber 1984). In 1984, it was found in 
Germany in the Weisse Elster river (near Gera in former DDR) 
(Arnold 1985), and in 1987 in northern Greece in lake 
Mikroprespa and the Aliakmaon river (Bianco 1988).

In the territory of Poland, P. parva was reported first in 1990 
in the State Fish Farm in Stawno near Milicz, where it arrived 
most likely in the 1980s with stocking material, probably im
ported from Hungary (Witkowski 1991). In the following year 
the species was reported in a neighbouring fish farm at Ruda 
Sułowska as well as in the Barycz river and its tributaries 
(Błachuta et al. 1993). It is probably from these places that 
stone moroco began its rapid expansion throughout most of 
Poland, mainly within the stocking material of other species 
(Fig. 2). Before the end of the 1990s it was found in other 
regions of Silesia (in the Jelenia Góra and Legnica areas, in 
Wielkopolska (Środa Wielkopolska, Sieraków, Miłosław, Lu-
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Fig. 3. The expansion of the Amur sleeper Perccottus glenii in the 
Wisła basin (after Terlecki and Palka 1999; supplemented)

tom, Osieczno, Zgnilice), Małopolska (Brzesk, Pławowice), 
and Mazowsze (Żabieniec) (Kotusz and Witkowski 1998). In 
recent years, the species has been found in the Kozienicka Pri
meval Forest (Zagożdżonka), Łódź upland (Ner), and in the 
Podlasie region (Knyszyn), as well as in the tributaries of 
the upper Odra river: Osobłoga, Stradunia, Olza, Psina, and 
Ruda (Kusznierz et al. 2002; Lojkasek et al. 2000; Witkows
ki et al. 2000).

This species owes its colonisation success to its small size 
and its biological features: Iife style (it hides in densely over
grown parts of bodies of water, high reproductive rate (spawn
ing several times a year) and taking care of its spawn. Quite 
independently, it also benefited from human actions aimed at 
introducing fish species into open waters or waters intensively 
exploited for fish. Unfortunately, its spread was also aided by 
amateurs of bait-fishing because this small fish is often used as 
a live-bait for predatory fish.

In recent years, some exotic species have appeared in our 
waters: Amur sleeper tPerccottusglenii), taking a route which 
has not been identified so far. The natural distribution area of 
this species spans from the southern coasts of the Sea of Okhotsk 
to Korea peninsula and Yellow Sea as well as in the middle and 
lower Amur river, Tumyen-ala, and Tugur (Berg 1949). The 
first documented information on the introduction of this spe
cies into Europe (into park ponds in St. Petersburg) dates back 
to 1914. From there, Amur sleeper spread to nearby lakes and 
the Gulf of Finland. In 1982 it was found near Kaliningrad. 
From 1950-1970 there were fish stocking operations carried 
out in lakes around Moscow, and unintentional introductions 
into the fish-farms of Nizhny Novgorod from where the spe

cies spread widely in the Volga and Kamna river systems. It is 
presupposed that this species got also through to the catch
ment areas of the Dnieper and Don rivers (Terlecki 2000). On 
the Polish territory, P. glenii was recorded first in 1993 in the 
Wisła ox-bow lake near Dęblin (Antychowicz 1994). In 1996, 
its presence was reported from the Wisła river and its ox-bow 
lakes between the Solec locality and the mouth of the Wieprz 
river (Terlecki and Pałka 1 999); in 1997 - near Otwock, Ło
mianki, Wyszogród, and in Warsaw (Woźniewski 1997); in 
1998 - in the Włocławek reservoir (Kakareko 1999); and very 
recently - even below the Tczew locality (Wiśniewolski et al. 
2001 ). In the 6-7 years following its discovery, the species suc
ceeded in entering the middle and lower stretches of the Wisła 
river over a total length of nearly 600 kilometres. Additionally, 
it was recorded on a stretch of the Bug river between the Hru
bieszów and Zabuże localities, in the Pacynka river (a tribu
tary of the Radomka river) and in Zwolenka (a tributary of the 
Wisła river near Kozienice) (dr. J. Kotusz, pers. comm.) (Fig. 3). 
Amur sleeper owes the rapid success of its colonisation to its 
extraordinary resistance to oxygen deficits, major fluctuations 
in water temperature and to the freezing and drying of bodies 
of water. This last factor in particular, does not threaten the 
survival of Amur sleepers, as the species has this extraordi
nary feature of being able to winter directly in ice (Sokolov 
2001 ). The high survival rates also result from some other fea
tures of its biology, like high reproduction rate (multi-spawn
ing) and taking care of laid spawn.

Linking the catchments of the Wisła and Dnieper rivers re
sulting from the construction of the Królewski (Royal) Canal 
which connected tributaries of the Bug and Prypet' rivers was

Fig. 4. The expansion of the racer goby Neogobius gymnotrachelus 
and monkey goby N. fluviatilis in the Wisla basin (after Kostrzewa 
and Grabowski 2003; supplemented)
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a likely cause behind the appearance in Polish territory of two 
species of gobies (Gobiidae family): - racer goby (Neogobius 
gymnotrachelus) and monkey goby (N fluviatilis). Their natu
ral distribution area includes brackish bays of the Black and 
Azov seas, and lower stages of the Danube, Dniester, Boh, 
Dnieper and Don rivers (Berg 1949). Both species were found 
in the middle Bug: N. gymnotrachelus in 1995, on the Tere- 
spol-Drohiczyn section and in 1997 also on the Hanna-Ka
mieńczyk stretch, wheras N. fluviatilis in 1997, near Janów 
Podlaski (Danilkiewicz 1996, 1998). These two species prob
ably occur along the whole stretch of the Bug river in Poland, 
including the Zegrzyński reservoir as well as in the middle 
Wisła, because in 2000 N. gymnotrachelus and in 2002 N. flu
viatilis were caught in the Włocławek reservoir (Kostrzewa 
and Grabowski 2001 ). Outside the Wisła R. basin N. gymnotra
chelus was recorded in 2000 from the Strwiąż R. (Dniester 
basin) (dr. J. Kusznierz - pers. comm.)(Fig. 4). In the same 
year, another species - N. melanostomus - was found in the 
lower section of the Wisła (Kostrzewa and Grabowski 2003), 
and earlier (1990 r.) had been caught in the Baltic Sea near the 
harbour in Hel (Skóra and Stolarski 1993).

It is common belief that fish species from subtropical and 
tropical zones are not able to live for any long time in open 
waters in our climatic zone. It turned out, however, that several 
of these species have been recorded already outside the breed
ing centres. In 1999, several individuals of Nile tilapia (Oreo
chromis niloticus) were found in the Ruda river (a right-side 
tributary of the upper Odra river) below the Rybnik reservoir 
(Kotusz et al. 2000). Several years earlier, the species was in
troduced for breeding in the reservoir (Kuczyński et al. 1997). 
Also reported are some single individuals of the velvet cichlid 
(Astronotus ocellatus), one of piranha species (Serrasalmus 
sp.), two of pacu species (Piaractus brachypomus) as well as

Fig. 5. The production of carp and other species, rainbow trout and 
lake fishing in Poland figures in 1993-2000 (after Bontemps 2001)

Table 3. Purposes for which species have been introduced 
(after Welcomme 1988)

Motivations Number of 
introductions

Aquaculture 495
Sport fishing/ angling 191
Improvement in species composition 165
-- developing new resources for fishing 45
-- filling in ‘free niches' 33
-- stocking open waters 28
--food for predators 21
--‘reconstruction’ offish communities 24
--management of‘dwarfing’ 
species/populations

2

Accidental 139
--escapes or releases from aquaria 73
-- penetration through canals  20 
-- escape or release of live fish bait 11
-- introduction together with other species 11
-- unknown in detail 10
-- escapes from fish-farms 9
-- discharging with ballast water 4
-- transportation of fish for consumption 1
Decorative species 130
Control of undesirable organisms 82
-- vascular plants 36
-- mosquitoes 35
-- molluscs 5
-- algal blooms 5
-- other fshes 2
Diet considerations 1
Unknown (including introductions by 
private individuals)

312

species of Poecilia and Xiphophorus genera - probably released 
from aquarium breeding (Anonymous 2001). It appears that 
some of these can successfully survive in our region through 
winter.

ADVANTAGES AND DISADAVANTAGES OF THE IN
TRODUCTION OF NON-NATIVE (ALIEN) FISH INTO 

POLAND

The presence in Poland of species, either introduced or simply 
brought in accidentally have resulted in many adverse changes 
in aquatic ecosystems. They are now noted with increasing at
tention but full assessment of the effects is not always possible. 
Here are several examples:

Brook trout (Salvelinus fontinalis) introduced into the wa
ters where the native brown trout (Salmo trutta m. fario) lived, 
contributed to the drop in numbers of the latter“. These two 
species spawn at the same time and quite often interact in re
production giving sterile offspring. The same species intro
duced into lakes in the Tatra mountains (Witkowski 1996c) 
has caused adverse changes in the crustacean plankton com
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munities (Dawidowicz and Gliwicz 1983; Gliwicz 1963), and 
have also possibly contributed to the disappearance of a relict 
phyllopodan species, Branchinecla paludosa (Smagowiczand 
Dyduch 1980).

Introducing peled (Coregonuspeled) into lakes with native 
whitefish (C. lavarelus) has resulted in an extremely high de
gree of hybridisation. Mamcarz ( 1986,1992) reported the pres
ence of hybrids in as many as 70 % ofthe Masurian lakes. It is 
practically very hard to find genetically pure populations of 
native forms of the whitefish. This process intensifies because 
of the strong migratory instinct of peled, colonising increasing 
numbers of lakes.

Introducing great numbers of herbivorous fishes brought 
about many adverse changes in lacustrine ecosystems. Partic
ularly harmful was the introduction of grass carp (Clenopharyn- 
godon idella), which - by intensive feeding on both soft and 
hard vegetation - eliminated the spawning grounds of phyto
philous fishes, as well as sites where they grew and fed. Ac
cording to Mastyński et al. (1987) in some lakes of the 
Wielkopolska region, only a few years after introducing grass 
carp, the catches of pike-perch (Sander lucioperca), pike (Esox 
lucius), tench (Tinca tinca), bream (Abramis brama), roach 
(Rutilus rutilus), white bream (A. bjoerkna) and Eurasian perch 
(Perca fluviatilis) (Krzywosz et al. 1980, Radziej and Krzy
wosz 1979), were reduced and there was also an evident de
cline in the species composition of bird fauna of these lakes. 
Species such as coot (Fulica atra) and swan (Cygnus sp.), feed
ing on tender vegetation, have all but left these bodies of water.

As in the case of grass carp, the farming of silver carp 
(Hypophthalmichthys molitrix) and bighead carp (Aristich- 
thys noblis) necessitates controlled actions. In some cases , 
the breeding of these species can bring down the overall 
production in lakes and create a danger to the populations 
of the most valuable native species. In his studies on the 
effect of stocking carp ponds with silver carp and bighead 
carp, on the environmental and biocoenotic conditions there , 
Opuszyński (1978, 1979, 1987, 1988, 1989, 1997) found 

that in some cases they can even accelerate the eutrophica
tion process. The two introduced species feed more on de
tritus than on unicellular algae and eliminate zooplanctonic 
filtrators. By this process they accelerate the turnover of 
essential biogens; phosphorus and nitrogen.

Introduction of brown bullhead had an evident impact on 
the ichthyofauna of some lakes and small bodies of water. Ac
cording to Adamczyk (1975), Danilkiewicz (1973) and Ko- 
rnijów (2001) it is soon able to become dominant, because it 
feeds on the eggs and fry of other fish species.

With regard to other introduced species (e.g. Lepomis gib
bosus, Pseudorasbora parva, Perccottus glenii, Neogobius 
gymnotrachelus, N. fluviatilis, N. melanostomus), which have 
recently colonised significant portions of the country, there are 
no literature data available to-date detailing their effects on the 
autochtonie ichthyofauna. They probably compete for food and 
feed on eggs and early forms of native fish species. The data 
avalaible from other parts of Europe indicate that the appear
ance of these species evidently contributed to the gradual dis
appearance of some native fishes (Arnold 1985; Balon 1957; 
Cakič J987; Jankowič 1985; Kautman 1999; Stein and Hertl 
1986; Žitnan and Holćik 1976).

Together with introduced herbivorous fish, Bothrioceph- 
alus acheilognathi (= B. gowkongensis) and Khawia sinen
sis, tapeworms were brought into our waters where they cause 
significant loss among the fry of native cyprinid species (Pańc- 
zyk and Żelezny 1974; Pojmańska 1993). Also, with the trans
location of Danube salmon (Hucho hucho) from the catchment 
of the Czarna Orawa river to the Dunajec and Poprad rivers, 
a species of parasitic crustacean Basanisles huchonis was 
brought to the system of the Wisła river for which it was a 
new species (Witkowski and Błachuta 1980; Witkowski and 
Kowalewski 1989).

Only with respect to a few introduced species, has the breed
ing in controlled conditions resulted in significant economic 
effects in the form of increased numbers of fish available for 
consumption. Traditionally, for many years the major contri- 

Table 4. Motivations for introducing fish species into Poland (A - aquaculture, B -sport/angling, C - 'improving' original species 
composition, D - aquarium keeping, E - controlling other aquatic organisms, F - accidental)

A B c D E F

C. carpio
O. mykiss
I. niger
C. gariepinus 
O. niloticus

S. fontinalis 
O. mykiss

C. peled
C. muksun
O. gorbuscha 
1. nebulosus

L. gibbosus 
U. pygmaea

M. salmoides 
C. idella 
H. molitrix 
A. nobilis

L. gibbosus 
U. krameri
U. pygmaea 
C. auratuus
T. baicalensis
P. parva
P. glenii
N. gymnotrachelus 
N. fluvialilis
N. melanostomus
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bution has come from the breeding of carp (Cyprinus carpio), 
whose annual production figures have been regularly 30-33 
thousand tonnes and rainbow trout (Oncorhynchus mykiss) - 
climbing rapidly in the last decade, with production currently 
at 11 thousand tonnes (Bontemps 2001) (Fig. 5). Because these 
species do not reproduce naturally in the climatic conditions 
prevailing in Poland they can be regarded as relatively harm
less towards the native ichthyofauna.

Fish farming of the thermophi lous species: African walking 
catfish (Clarias gariepinus), Nile tilapia (Oreochromis niloti
cus), buffalo (Ictiobus niger) and sturgeons (Acipenseridae) 
are still at an experimental stage, whereas catches of herbivo
rous fishes and peled (Coregonus peled) and muksun (C. muk
sun) from lakes are fairly low only totalling a mere several 
hundred tonnes a year (Szczerbowski 1985).

In the concluding part of this article there is a question to 
ponder: Do the economic gains from introducing exotic spe
cies of fish compensate for losses in the aquatic environment 
and native fish fauna? The adverse effect of introductions on 
native hydrobionts and aquatic environment in open waters is 
more and more noticeable but currently still difficult to evalu
ate fully. It is likely that the effects of introducing fish may 
manifest themselves strongly only after many years but then 
the damage incurred could be irreversible.
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