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Abstract: For many reasons urban environment cannot affect positively on amphibian fauna, thus the
most of amphibian species decrease in their abundance, become endangered or simply extinct in such areas.
Scattered, inconsistent, sometimes simply not available data on amphibian fauna in towns do not facilitate
action to protect the species. Therefore the collecting and compiling of the studies on amphibian fauna of
different towns of Poland is important for the further research to reveal general rules in changes connected
with urbanization. In sum, in 9 Polish towns 13 amphibian species plus one natural hybrid – the edible frog
Rana kl. esculenta Linnaeus, 1758 were recorded. Eight to thirteen taxa were found in a town and it may
be assumed that lack of other species occurring in Poland is connected only with their limited ranges. The
current knowledge presented in the collected articles can become the starting point for the further studies on
amphibian occurrence in urban environment and for appropriate protective measures in towns.
Key words: Amphibia, anthropopressure, urbanization, urban fauna, habitat changes, frog, toad,
newt

Urban ecology appeared as a separate branch of ecology more or less at the beginning of the 1970’s (the first issue of the journal “Urban Ecology” was published in
1975). It was initially concerned with climate, soil, and air as well as the occurrence
of various organisms in cities. In the 1990’s more and more weight was attached to
nature conservation in such areas. The first step flora and fauna preserve was the listing
of detailed information on distribution and overall condition of populations. In many
cities, atlas studies or other investigations took place, e.g. in Germany the inventories of
biotopes in 223 cities and towns were carried out (Marzluff et al. 2008).
The most frequently studied animals in urban anthropogenic habitats are birds and
mammals (Pickett et al. 2001). In the case of these two groups of vertebrates, a decrease
in the total number of species with increasing urbanization is observed (e.g. McKinney
2008). However, at the same time, a much higher population density of particular species that are able to survive in such human modified habitats has been noted (e.g. Luniak
2004). Luniak (1998) presents a few specific urban features, that positively influences
the condition of bird and mammal populations living in cities. These features are: weaker pressure of natural predators, easy access to anthropogenic food, large quantities
of available nest sites, warmer microclimates that facilitate both winter survival as well
as longer breeding season, and a usually welcoming attitude of humans towards many
birds and mammals living in cities.
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Abstract: From 2005 to 2007 the water bodies in the area of Gniezno have been controlled to establish
amphibian species composition and their number. Thirty four of water bodies were under observation. In 23
among them (67.6%) the following species of amphibians were present: common frog Rana temporaria,
moor frog Rana arvalis, “water frogs” Rana esculenta complex, common spadefoot, fire-bellied toad Bombina bombina, common toad Bufo bufo; green toad Bufo viridis; and smooth newt Triturus vulgaris. “Water
frogs” and common frog formed the largest populations. Great crested newt Triturus cristatus, natterjack
toad Bufo calamita, and tree frog Hyla arborea were not observed.
Key words: amphibians, urban habitat, Wielkopolska

INTRODUCTION
The lowland species of amphibians, typical of the whole area of Wielkopolska are as
follows: great crested newt, Triturus cristatus (Laurenti, 1768), smooth newt, Triturus
vulgaris (Linnaeus, 1758), fire-bellied toad, Bombina bombina (Linnaeus, 1761), common spadefoot, Pelobates fuscus (Laurenti, 1768), common toad, Bufo bufo (Linnaeus,
1758), green toad, Bufo viridis Laurenti, 1768, natterjack toad, Bufo calamita (Laurenti, 1768), tree frog, Hyla arborea (Linnaeus, 1758), moor frog, Rana arvalis Nilsson,
1842, common frog, Rana temporaria Linnaeus, 1758, edible frog, Rana kl. esculenta
Linnaeus, 1758, pool frog, Rana lessonae Camerano, 1882, marsh frog, Rana ridibunda
Pallas, 1771 (Rybacki 2002, Rybacki & Berger 2003).
Habitats in the area of Wielkopolska have been undergoing rapid transformations,
forced by the growing industry and agriculture. Dynamic processes of changes of fauna
and flora take place there (Banaszak 2003), also affecting the habitat of amphibians,
which due to their heightened susceptibility to environmental changes are particularly
at risk (Rybacki 2002, Rybacki & Berger 2003).
A particularly adverse influence of the anthropogenic effects on the number of amphibians is present in cities, which makes the living conditions in those areas acutely unfavorable for amphibians (Siwak & Chętnicki 2002). In urban areas, apart from global
conditions endangering the life of amphibians, the main causes of their decline are considered to be the lack of small reservoirs with clear water in which reproduction takes
place, and the increasing traffic (Krzyściak-Kosińska 2000).
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Abstract: Observations were conducted of 28 water bodies from 2006 to 2009 in Oława, a mid-sized
town (of about 31,000 residents) in southwestern Poland. 13 amphibian taxa were confirmed. These same
taxa were also confirmed in the surrounding areas of the town. Twice as many amphibian species were
found in areas affected to a lesser degree by urbanization than in heavily urbanized areas. Two groups of
amphibians were distinguished, depending on their tolerance of urbanization at breeding ponds and surroundings: 1) species preferring only natural terrain or areas close to being natural – Bombina bombina,
Pelobates fuscus and Rana arvalis; 2) taxa breeding in both natural areas as well as those under the pressure of urbanization – Triturus cristatus, Triturus vulgaris, Bufo bufo, Bufo viridis, Hyla arborea, Rana
esculenta complex and Rana temporaria.
Key words: anthropogenic pressure, ecology, Poland, urbanization

INTRODUCTION
Growing human population numbers and rising consumption lead to the dynamic
development of cities (Kowalewski 2005). Habitats remaining for wild animals, including amphibians, are ever decreasing. The main threats in cities to batrachian fauna are:
elimination of water bodies – which are especially important because these animals
breed in a water environment – and changes to the terrestrial environment, making it
unsuitable habitat for amphibians (Hamer & McDonnell 2008). There is one more important factor in an urban environment – the constant and intense presence of humans.
Together, all these factors result in degrees of urbanization pressure that differ in various
areas of a city. This pressure impacts particular species of amphibians differently, leading to changes in the urban batrachian fauna, both in terms of numbers as well as in the
quality of its population.
The main objective of this study is to verify the hypothesis that urbanization also
causes a decrease in the species’ diversity of amphibians in a town relatively smaller
than the large regional city centers studied thus far (Mazgajska 1996, Siwak et al. 2000).
Additionally, the sensitivity of specific amphibian species to various levels of urbanization pressure was assessed. Information was also collected about the spatial distribution
of amphibians’ breeding sites in Oława in order to later compare the status of the populations and site use.

Amphibians of Oława

151

FRAGMENTA FAUNISTICA 53 (2): 151–162, 2010
PL ISSN 0015-9301© MUSEUM AND INSTITUTE OF ZOOLOGY PAS

Amphibians of Słupsk
Tomasz HETMAŃSKI* and Anna JAROSIEWICZ**
* Department of Zoology, Pomeranian University,
Arciszewskiego 22b, 76–200 Słupsk, Poland; e-mail: t.hetmansk@onet.eu
** Department of Ecology, Pomeranian University,
Arciszewskiego 22b, 76–200 Słupsk, Poland; e-mail: jarosiewicza@poczta.onet.pl

Abstract: The study on the occurrence of amphibians in the city of Słupsk (NW Poland) was conducted during their breeding season in 40 water bodies located in a built-up area, at a forest edge, and in a
ruderal area of the city. Breeding amphibians were recorded from 27 water bodies, or 67.5% of them. The
number of amphibian species varied between 0 and 7, with an average of 2.2, depending on the location
and the degree of modification of the water bodies. The average number of breeding species was 1.2 in
the built-up area, 2.8 at the forest edge, and 2.3 in the ruderal areas. Breeding amphibians avoided humanmodified water bodies, where only 0.6 species were noted as compared with 2.6 species in natural ones. In
total, 9 species of amphibians were recorded from Słupsk. The most frequently observed were the common
frog and the common toad, less frequently green frogs, the smooth newt, and the moor frog. Infrequently
occurred: the common spadefoot, the natterjack toad the fire-bellied toad.
Key words: amphibians, urban ecology, habitat changes

INTRODUCTION
Among vertebrates, amphibians are the most threatened with extinction, so their
protection is one of the priorities of contemporary ecology. The disappearance of amphibians is observed all over the world, also in natural habitats far from human habitations (Whitfield et al. 2007, Zhou et al. 2008). The possible causes of the world-wide
decline of amphibians include habitat loss (transformation and fragmentation), diseases,
environmental contaminants, and climatic changes. Hamer & McDonnell (2008) argue
that the major source of negative factors is landscape urbanization. This process will
be growing with time. Nonetheless, species diversity of amphibians also depends on
their geographical range, dispersal, and capability of adapting to environmental variation. The studies conducted so far showed a clear dependence of the spatial distribution
of amphibians on habitat changes caused by urbanization. Habitat fragmentation and
disappearance of water bodies significantly reduced the abundance of amphibians in
urbanized areas (Löfvenhaft et al. 2004). Moreover, the intensive vehicle traffic in cities contributes to a high mortality of amphibians during their migration to water bodies
for breeding (Najbar et al. 2006a,b, Hetmański et al. 2007). As a consequence of many
factors related with urbanization, the batrachofauna is impoverished.
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Abstract: In the city of Wałbrzych 67 water bodies (about 95% of all Wałbrzych ponds) were investigated. Among them, 58 water bodies (86.57%) are of anthropogenic origin. In the studied area 9 amphibian
species were recorded: Rana temporaria (present in 44.78% of studied water bodies), Bufo bufo (44.78%),
Triturus vulgaris (17.91%), Trirutus alpestris (16.62%), water frogs of the Rana esculenta complex (Rana lessonae and Rana kl. esculenta, 10.45% altogether), Bufo viridis (10.45%), Bufo calamita (4.48%) and Triturus
cristatus (4.48%). Amphibians were present in 48 ponds (71.64% of studied water bodies). Maximum number
of species (six) was recorded in only 1 water body; minimum number of species (1) was recorded in 19 ponds.
Surprisingly, the maximum number of species occurred in the pond located within dense urban area. One
bank of this pond was a vertical brick wall and there is not much vegetation in the pond. In industrial areas of
Wałbrzych presence of only 5 amphibian species was noted, however on 7 sites there were no amphibians at
all. Similar low number of amphibian species (five) was also noted in mini-ponds in the allotments.
Key words: urbanization, amphibians, Wałbrzych

INTRODUCTION
One third of all amphibian species of the world are nowadays threatened by urbanization and quick development of cities. The fragmentation of habitats, reduction of the
amount of breeding sites, and their isolation are the biggest threats (Hamer & McDonnell 2008). Decreasing number of amphibian species and individuals are observed in
many cities (Guzik et al. 1996, Leontyeva & Semenov 1998, Najbar et al. 2005). Destruction of habitats and urbanization are the main causes. No effective protection and
conservation are possible without determining the species occurrence and localities of
their breeding sites within the city. Knowledge about this allows e.g. proposing location
of various kinds of protection like e.g. ecological sites. Such information is also crucial
for working out a compromise between the city development and the needs of amphibians, like preserving small ponds within the city. Such ponds could serve as recreational
areas for humans, and, in the same time, as breeding sites for amphibians.
Occurrence of amphibians has been already described for many European cities,
e.g. Moscov (Leontyeva & Semenov 1998) and Rome (Ensabella et al. 2003, Vignoli et
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Bartłomiej NAJBAR
Institute of Civil and Environmental Engineering, University of Zielona Góra,
Prof. Z. Szafrana 15, 65–516 Zielona Góra, Poland; e-mail: B.Najbar@iis.uz.zgora.pl
Abstract: During the period of 2005 to 2008, a study was conducted of amphibians at 25 ponds
within the administrative boundaries of Zielona Góra (western Poland) – an agglomeration of 58.32 km2
with a population of 118,000 residents. The ponds chosen for the study were varied by size, location, type
of surroundings and origin. A total of 11 species of amphibians were confirmed in the study sites, whereas
14 species can be found in Zielona Góra’s environs. The common toad Bufo bufo was the most common
species found, while the marsh frog Rana ridibunda was the rarest. Aqueous habitats for amphibians are decreasing, especially those with standing water and wetlands. This is mostly due to increasing infrastructure
development, the filling of aquifers with land or using them as trash dumps, as well as their eutrophication
and desiccation.
Key words: amphibians, Amphibia, western Poland, Zielona Góra, urban environment

INTRODUCTION
The condition and functioning of European batrachian fauna is strongly influenced
today by the broadly understood human activity, which is especially evident in areas
with quickly developing urban agglomerations, as well as in areas intensively used for
agriculture, tourism and emerging transportation corridor networks (e.g. Fröhlich et al.
1987, Corbett 1989, Kneitz 1998, Glandt et al. 2003, Głowaciński & Rafiński 2003,
Meyer et al. 2004, Schlüpmann & Nettmann 2006). The impact of urbanization is most
often negative – habitats populated by amphibians disappear or are transformed to such
an extent that their restoration is impossible. This frequently leads to the extinction of
entire amphibian populations or to a drastic decline in their numbers. But even with
such unfavorable conditions, by preserving at least a remnant of suitable amphibian
habitat, these animals are able to function for a certain time depending on the extent and
speed with which changes are made in the environment.
There is insufficient knowledge about amphibians inhabiting cities in Poland, though
several publications have appeared over the past few years on various aspects of this
topic (e.g. Juszczyk 1989, Pawłowski 1993, Mazgajska 1996, 1998, Guzik et al. 1996,
Mrowiec 1999, Siwak et al. 2000, Kierzkowski & Ogielska 2001, Chobotow & Czerniawski 2007). Zielona Góra is one of the cities where amphibians have been studied in the
last several dozen years and where a negative influence has been documented on their
population, primarily related to their quickly diminishing habitats (Najbar et al. 2005b).
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Abstract. The paper presents information about the amphibian species in Wrocław – frequency of
their occurrence as well as number of individuals in water bodies. For the study 31 sites were selected. Only
in two sites no amphibians were found. On the rest of the sites in total 11 amphibian taxons were present –
Triturus cristatus, Triturus vulgaris, Bombina bombina, Bufo bufo, Bufo viridis, Hyla arborea, Pelobates
fuscus, water frogs from the Rana esculenta complex (both a species Rana lessonae and a hybrid Rana kl.
esculenta), Rana temporaria and Rana arvalis. The most numerous were water frogs (occurred on 90.3%
of all sites), Bufo bufo (48.4% sites), Bombina bombina and Rana temporaria (both species on 45.2% sites). The rarest species were Triturus cristatus (16.1% sites) and Pelobates fuscus (9.7% sites). In Wrocław
amphibians are the most abundant in ponds located within river valleys. There are 10 species there (on the
average 4.44 species per pond), with Bombina bombina and water frogs being the most numerous. Second
amphibian-friendly environment are sites within the city forests, having 8 species (on the average 5.22 species). Water frogs, Rana temporaria and Rana arvalis were most common here, and Triturus cristatus and
Triturus vulgaris occurred mostly in this category. The lowest frequency was observed in the city center (on
the average 0.66 species), with one site without any amphibians, and with only water frogs in the remaining
two sites. After a pond reconstruction populations of Triturus vulgaris and Bufo bufo disappeared, and the
number of Bufo viridis increased. For three sites the changes in amphibian species assemblages in consecutive years of observations are provided. In two sites the trend of maintaining the same species composition
was observed, and on third site the composition changed due to the pond reconstruction (T. vulgaris and B.
bufo substituted by B. viridis).
Key words: Urban habitat, urbanization, habitat changes

INTRODUCTION
For the last three decades Wrocław (together with its closest environs) has been a
city of very dynamic development of large housing estates, industry, commerce and highways; the investments obligatory cause destruction of amphibian habitats, especially
breeding sites. Therefore, there is a need to provide and/or update the information about
the condition of amphibian populations in the city. This will serve as a basis for further
monitoring or other studies. The earliest information about amphibians inhabiting Lower
Silesia (not Wrocław in particular) was provided by Pax (1925), who listed following
species: Salamandra salamandra (Linnaeus, 1758), Triturus cristatus (Laurenti, 1768),
Triturus vulgaris (Linnaeus, 1758), Triturus alpestris (Laurenti, 1768), Bombina bombi-
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Abstract: The aims of the study were determine the effects of anthropogenic pressure on the species
composition and population size of amphibians of small water bodies in Olsztyn city (NE Poland). The presence of 11 amphibian species was noted in 83.5% of water bodies. The dominants were: the common frog
Rana temporaria, the edible frog Rana esculenta, the pool frog Rana lessonae, the common toad Bufo bufo
and the moor frog Rana arvalis. The fire-bellied toad Bombina bombina was an influent, while the common
newt Triturus vulgaris, the common spadefoot Pelobates fuscus, the tree frog Hyla arborea, the green toad
Bufo viridis and the crested newt Triturus cristatus were the recedents. The most frequent were “green
frogs”, which occur in 71.9% of water bodies inhabited by amphibians (60.0% of all water bodies). The
species characterized by the lowest occurrence frequency were the tree frog (6.0% and 5.0%, respectively),
the green toad (5.4% and 4.5%) and the crested newt (3.6% and 3.0%). In the paper the urban pressure on
amphibian communities is widely discussed.
Key words: amphibians, urban habitat, small water reservoirs

INTRODUCTION
The decrease in species diversity and the population size of batrachofauna has been
widely discussed by contemporary researchers (Green 1995, Alford & Richards 1999,
Houlahan et al. 2000, Krzyściak-Kosińska 2000, Stuart et al. 2004, Beebee & Griffiths 2005). Factors whose individual and combined effect may directly and indirectly
contribute to the above include changes in UV spectrum radiation that influence the
reproductive performance and survival of amphibians (Blaustein et al. 1995, Long et
al. 1995, Blaustein et al. 2003, Ovaska et al. 1997), climate change (Bebee 1995, Corn
2005, Wake 2007), predation and competition posed by introduced species (Bradford
1991, Fisher & Shaffer 1996), disease and immunosuppression (Kiesecker & Blaustein
1995, Laurance et al. 1996, Daszak 2003, Rohr & Raffel 2010), environmental pollution
(Rouse et al. 1999, Corn 2000, Sparling et al. 2000), transformations of water-logged
ecosystems (Johnson 1992, Lannoo et al. 1994, Collins & Storfer 2003), environmental
degradation caused by human activity, industrialization and urbanization (Corn 2000,
Brooks et al. 2002, Stuart et al. 2004).
According to Cushman (2006) and Hamer & McDonnell (2008), the degradation,
fragmentation and isolation of ecosystems are the main anthropogenic factors responsible for the drop in amphibian populations. Intensive urbanization efforts are observed
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Abstract: The occurrence of amphibians in Lublin city (South-East Poland) was studied in the years
1998–2006. At 33 localities, including all water bodies in the Lublin area, 12 taxons of amphibians were
found. Common frog Rana temporaria was most frequently observed in studied water bodies (84.7% of all
locations). The results indicate that the rarest and extremely threatened with extinction species are: crested
newt Triturus cristatus and common tree frog Hyla arborea.
Key words: urban fauna, amphibians

INTRODUCTION
In the last years a lot of studies connected with biodiversity of urban areas have been
conducted in Poland (e.g. Barczak & Indykiewicz 1998, Indykiewicz et al. 2001, 2008).
The important subjects of these investigations are amphibians – vertebrates extremely
sensitive to environmental changes and therefore used as excellent bio indicators that
fluctuate very quickly. The main threats for the amphibians in cities are the disappearance of breeding habitats, serious difficulty in seasonal migrations and habitat degradation
(Hamer & McDonnell 2008). The aim of this study is to present the results of research
on population of amphibians in Lublin – the biggest city in the South-East Poland. Results of the studies presented below can be helpful not only for estimating the condition
of amphibian populations, but also as a guide during planning the city development
in the areas, where species whose habitat should be protected by law under European
directives, occur.
The populations of amphibians of the Lublin Upland were subject of a number of
studies conducted firstly in protected areas (Chobotow & Czarniawski 1999, 2001).
Batrachofauna of this region includes 13 lowland species: the common newt Triturus
vulgaris (Linnaeus, 1758), the crested newt Triturus cristatus (Laurenti, 1768), the
common toad Bufo bufo (Linnaeus, 1758), the green toad Bufo viridis Laurenti, 1768,
the moor frog Rana arvalis Nilsson, 1842, the common frog Rana temporaria Linnaeus, 1758, the edible frog Rana kl. esculenta Linnaeus, 1758, the pool frog Rana lessonae Camerano, 1882, the marsh frog Rana ridibunda Pallas, 1771, the common tree
frog Hyla arborea (Linnaeus, 1758), the fire-bellied toad Bombina bombina (Linnaeus,
1761), the common spadefoot Pelobates fuscus (Laurenti, 1768) and considered as rela-
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Abstract: The research was carried out on 100 water bodies, from 1998 to 2000. There were 87 water
reservoirs located in the area of Białystok, another 13 reservoirs were located in the Białystok surroundings, but outside the administrative boundaries (up to 2.5 km away). Several physical features of the breeding ponds in our study as well as their surroundings were described to determine the urbanization pressure
in a given area. The frequency of occurrence of particular amphibian species and their number were determined. In the study area, amphibians belonging to 12 species (with one genetic hybrid) were found. Due to
problems identifying “green frogs”, they were put into one group for most of analyses. The most frequent
amphibians within the administrative boundaries of Białystok were: the “green frogs” (observed in 66.6%
of studied water bodies), the common frog (65.5%) and the moor frog (49.4%). These species occurred
throughout the entire city. The rarest amphibian species were observed only on the outskirts of Białystok.
They were: the crested newt (2.3%) and the natterjack (3.4%). The green toad is considered to be a species
less sensitive to urbanization pressure. Paradoxically, it was rarely found in Białystok (9.2%) and only
22.2% of its breeding sites were located in the city centre.
Keywords: amphibians, Białystok, urban populations, breeding ponds

INTRODUCTION
Amphibians are considered to be the group of vertebrates most threatened with extinction. More than 1800 amphibian species are currently endangered on a world scale
(IUCN 2007 after Brito 2008). The increase in urbanization is one of the main factors
responsible for this situation (Hamer & McDonell 2008). For the purpose of reproduction most amphibians require water. Thus, amphibians of the temperate climate zone are
strongly associated with the aquatic environment. Disappearance of amphibian breeding
sites is caused by changes in habitats (water pollution, destruction of breeding ponds,
and drainage of wetlands). These changes are factors leading to the decline in their
population (Amtkjaer 1988, Beebee 1997, Briggs et al. 1998, Vos & Chardon 1998,
Godreau et al. 1999). Another very often mentioned factor which negatively influences
the number of amphibians, is their mortality on roads. Spring migrations to breeding

