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ABSTRACT 

This paper describes an introduction of aquarium ornamental fish, Xiphophorus interspecies 

hybrid (Poeciliidae) in an artificial water reservoir in Pole Mokotowskie park complex in Warsaw, 

Poland. Caught individuals have been identified, described and presented in photographs. Measurements 

of selected physicochemical parameters of water were made and perspectives for the studied population 

were evaluated. The finding is discussed with available literature describing introductions of alien 

species with aquaristical origin in Polish waters. 
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1.  INTRODUCTION 

 

The fish kept in aquariums and home ponds are often introduced to new environment 

accidentaly or intentionaly by irresponsible owners. Some species of these ornamental animals 

are characterized by high expansiveness and tolerance to water pollution, which in the case of 

their release in a new area may result in local ichthyofauna biodiversity decline. (Kudhongania 

et al., 1990, Latini and Petrere, 2004; Rixon et al., 2005; Singh and Lakra, 2011). 

Among the available on the aquarium market fish, tropical species predominate (Strayer, 

2010), which prefer water at a temperature much higher than those recorded during the year in 

inland waters of Europe, thus creates a natural barrier to their spreading on the Old Continent. 

However, milder and milder winters resulting from the progressing climate change allow some 

of them to acclimatize in a large area of the entire continent. In addition, in recent years, 

numerous cases of introductions of alien aquarium origin species to thermally contaminated 

tanks such as power plant cooling channels have been reported. It is assumed that in some cases 

these introductions could have been a transitional stage, facilitating the adaptation of animals 

to new environmental conditions, as well as the survival of the species during the winter period 

(Duggan et al., 2006, Koščo et al., 2010, Jourdan et al., 2014). The main reasons for the release 

of aquatic species into the environment include high costs of maintaining, problems with sale 

or handing over, as well as boredom with the aquarium hobby. The introduction is most often 

in urban agglomerations (Maciaszek et al., 2019). The most invasive species of exotic 

viviparous fish kept in aquariums are representatives of the Poeciliidae family. They are one of 

the most widespread fish in aquariums, which owe the ease of breeding and rapid population 

growth. The green swordtail Xiphophorus hellerii (Heckel, 1848), southern platyfish 

Xiphophorus maculatus (Günther, 1866) and variable platyfish Xiphophorus variatus (Meek, 

1904) are poecilids originating from Central America and North America (Skelton, 1993). They 

reach respectively from 2.3 up to 16cm body length (Wischnath, 1993; Hugg, 1996). In the 

natural environment, their food mainly consists of small invertebrate animals and plant matter 

(Mills and Vevers, 1989). They prefer warm (22-28 °C) water with slightly alkaline pH (7.0-

8.0) and dGH range: 9-19 (Riehl and Baensch, 1991). These species can cross together to form 

hybrids that give fertile offspring, which is used not only in the creation of new varieties of 

color in aquarium breeding, but also in genetic research (Walter and Kazianis, 2001). 

This paper presents data on the presence of Xiphophorus fish in an artificial water 

reservoir in Pole Mokotowskie park complex in Warsaw, in central Poland. 

 

 

2.  MATERIAL AND METHODS 

 

The work was a part of the Alien Hunter project (pl: Łowca Obcych), which aims are to 

locate and cover  with the monitoring plants and aquarium animals introduced into Polish 

waters, where they may become a threat to the natural ecosystem. It is an initiative based on 

information from people who observed foreign ornamental species in Polish waters which were 

available to authors of this paper. 

 

Locality 

Pole Mokotowskie park complex is a green area of 73 hectares, designed in the 1970s and 

1980s located in the central part of Warsaw. In the complex there are two shallow concrete 



World Scientific News 132 (2019) 291-299 

 
 

-293- 

tanks connected by a channel with a total area of approx. 1.5 ha and an average depth of approx. 

40 cm. Research positions are planned on both tanks and on the channel (S2) draining the excess 

water from the smaller tank (S1) to the larger one (S3) (Fig. 1). The reservoirs are usually quite 

well sun-filled (Fig. 2), in contrast to the channel locally intensely shaded by trees. Position S1 

is distinguished by locally occurring coastal vegetation.  

 

 
 

Figure 1. Stands designated on the area of water facilities Pole Mokotowskie park complex 

and the location of the park on the map of Poland. 

 

 
 

Figure 2. A park bridge above the upper part of a smaller pond, at which the location S1  

was designated. 



World Scientific News 132 (2019) 291-299 

 
 

-294- 

Despite the swimming ban, in both ponds we can regularly watch dogs swimming here 

during walks, as well as people visiting the park.  

The distance of the reservoirs from the open waters of the Vistula River is 3.24 km, while 

the nearest water reservoirs located in the parks are 1.68 km away (Morskie Oko Park) and 1.88 

km (Royal Lazienki Park). 

 

Fish detection and identification 

On July 1, 2019, information about catching an ornamental aquarium fish in a shallow 

concrete pond belonging to Pole Mokotowskie park complex in Warsaw by aquarists was 

obtained. The individuals were caught by using aquarium net at the edge of the tank. Fish were 

photographed and their measurements of length and body weight were made. Two daily 

controls were made on 6 and 8 July 2019, during which observations of individuals still present 

in the tank were made. After initial consultation with aquarium fish breeders individuals were 

identified by using available scientific literature (Rodriguez, 1997) and the probable purpose of 

their introduction was established. 

 

Additional measurements 
 

The analysis of the physicochemical parameters of the water was performed using the pH 

meter HI9118-Hanna Instruments (pH, water temperature), the conductor AquaPro AP-2-HM 

Digital (conductivity) and the Aquaset1 set-Zoolek (GH, KH, NO2, NO3, NH3, PO4). 

 

 

3.  RESULTS AND DISCUSSION 

 

All of the 10 caught individuals were identified as Xiphophorus interspecies hybrid most 

likely the result of crossing the green swordtail Xiphophorus hellerii (Heckel, 1848)  

and variatus of the Xiphophorus variatus (Meek, 1904) belonging to the Poeciliidae family. 

Young fish with a variety of colors presenting features recognizable from different colored 

varieties (Fig. 3) were characterized by an average body length of 2.3 cm and a mass of 0.16g. 

Detailed parameters of individual individuals are shown in Table 1. 

During the activities carried out, other exotic and aquaristic fish species were not caught 

in the tank. It is known that not all poecilids have been caught. However, numerous 

representatives of the invasive cyprinid fish Pseudorasbora parva (Temminck and Schlegel, 

1846), tadpoles and newts were found in the reservoir which are most likely being introduced 

from nearby reservoirs and watercourses by aquatic birds (Green and Figuerola, 2005; Hirsch 

et 2018).  

The presence of the Xiphophorus genus representatives was found only at position S1. 

Larger individuals were swimming separately among larger concentrations of algae in which 

they found shelter (Fig. 4). The smallest fish were observed in groups of 3 individuals in the 

zone of coastal plants. This position also showed the highest frequency of Pseudorasbora parva 

and tadpoles, which formed numerous groups here, while in the S2 and S3 areas they occurred 

sporadically. Consultations with aquarists have shown that Xiphophorus fish, including 

interspecies hybrids, are well-known among local breeders who sometimes use artificial water 

reservoirs in parks as additional breeding tanks during the summer.  
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Figure 3. Variety of coloring of caught Xiphophorus species. 
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The individuals coming from aquariums are released in the spring season, when the water 

temperature in the ponds reaches the value considered by the breeders as minimal. The fish are 

caught in the autumn period most often during draining water for the winter period, where they 

gather in the remaining puddles on the bottom. 

 

Table 1. Length and weight of fish caught in Pole Mokotowskie park complex. 

 

No Species Body lenght [cm] Body weight [g] 

1 Xiphophorus sp. 3.42 0.51 

2 Xiphophorus sp. 2.35 0.15 

3 Xiphophorus sp. 1.91 0.09 

4 Xiphophorus sp. 2.55 0.21 

5 Xiphophorus sp. 2.17 0.13 

6 Xiphophorus sp. 1.92 0.72 

7 Xiphophorus sp. 1.85 0.66 

8 Xiphophorus sp. 1.75 0.61 

9 Xiphophorus sp. 2.42 0.16 

10 Xiphophorus sp. 2.65 0.19 

Average  2.30 0.34 

 

 

 
 

Figure 4. A representative of the Xiphophorus genus surrounded by tadpoles in the tested 

tank on S1 (underwater photography). 
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The analysis of chemical parameters of water showed a low level of contamination with 

nitrogen and phosphorus compounds. The pond water was characterized by alkaline pH   

and medium hardness (Table 2).  

 

Table 2. Selected physicochemical parameters of water taken from the pond  

in Pole Mokotowskie park complex. 

 

pH t EC GH KH NO2 NO3 NH3 PO4 

9.78 22.2°C 850µS 13°d 7°d 0 mg/l 0 mg/l 0 mg/l 0 mg/l 

 

 

Caught fish were most likely the subject of introductions made by irresponsible owners 

in Warsaw (Maciaszek and Sosnowski 2019; Maciaszek et al. 2019). There is a high probability 

that fish have been introduced for temporary breeding using a warm period during the year. 

However, one should not exclude the release due to the holiday period, and thus related to the 

resignation from breeding or difficult to donate excess animals. All collected individuals were 

characterized by small size, which testify that they are young specimens (Wischnath, 1993; 

Hugg, 1996). It is likely that the smallest individuals observed near coastal vegetation may be 

the result of the reproduction of the introduced fish in the pond.  

The physicochemical parameters of water, in particular pH and water temperature, which 

are in the optimum for many Xiphophorus species (Riehl and Baensch, 1991) allow for this. 

Due to temporary emptying of park ponds in winter and cooler water temperature in early spring 

and late autumn, the described population of poecilids may not become a threat to the natural 

environment. The local population may limit the development of amphibian population through 

food competition. A much more negative effect on amphibians can be detected in the 

Pseudorasbora parva reservoir (Hartel et al., 2007), whose putative accidental introduction by 

moving eggs or juveniles by birds (Hirsch et al., 2018) can also work in the reverse direction 

giving the possibility of transmission also other species to other Warsaw reservoirs, including 

open waters. Then there is a chance to transfer Xiphophorus representatives to the warm waters 

of Warsaw's power stations, where they could survive the winter period (Jourdan et al., 2014), 

and then occupy the natural open waters of the Vistula River, negatively affecting the native 

fauna.  

Regardless of the reasons for the introduction and the possibility of survival of the species,  

it is recommended to cover the reservoirs in the Pole Mokotowskie park complex with regular 

monitoring as a place which undesirable species could reach. Observations will allow to 

determine what animals could be introduced in other parks and how they cope in conditions in 

which man has limited control.  
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