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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 Bom- 
bina bombina, common toad Bufo bufo; green toad Bufo viridis; and smooth newt Tritunis vulgaris. “Water 
frogs” and common frog formed the largest populations. Great crested newt Tritunis cristatus, natterjack 
toad Bufo calamita, and tree frog Hyla arborea were not observed.
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In t r o d u c t io n

The lowland species o f amphibians, typical o f the whole area ofWielkopolska are as 
follows: great crested newt, Tritunis cristatus (Laurenti, 1768), smooth newt, Tritunis 
vulgaris (Linnaeus, 1758), fire-bellied toad, Bombina bombina (Linnaeus, 1761), com
mon spadefoot, Pelobates fiiscus (Laurenti, 1768), common toad, Bufo bufo (Linnaeus, 
1758), green toad, Bufo viridis Laurenti, 1768, natterjack toad, Bufo calamita (Lau
renti, 1768), tree frog, Hvla arborea (Linnaeus, 1758), moor frog, Rana arvalis Nilsson, 
1842, common frog, Ranct temporaria Linnaeus, 1758, edible frog, Ranct kl. esculenta 
Linnaeus, 1758, pool frog, Ranct lessonae Camerano, 1882, marsh frog, Rana ridibunda 
Pallas, 1771 (Rybacki 2002, Rybacki & Berger 2003).

Habitats in the area o f Wielkopolska have been undergoing rapid transformations, 
forced by the growing industry and agriculture. Dynamic processes o f changes o f 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 o f the anthropogenic effects on the number o f am
phibians is present in cities, which makes the living conditions in those areas acutely un
favorable for amphibians (Siwak & Chętnicki 2002). In urban areas, apart from global 
conditions endangering the life o f amphibians, the main causes o f their decline are con
sidered to be the lack o f small reservoirs with clear water in which reproduction takes 
place, and the increasing traffic (Krzyściak-Kosińska 2000).
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The species composition and number of species o f the population o f amphibians are 
rapidly changing in the dynamically changing urban environment. The difficulties in de
fining the scale o f this phenomenon arise mainly from the insufficient knowledge o f the 
count o f amphibians in the cities and o f the habitats in which they live (Sura & Rybacki 
1998). For this reason compiling a long-term and systematically repeated inventory in 
urban areas is needed. The results o f such research allow for an estimation o f the present 
population o f amphibians in the given area as well as an analysis o f the changes which 
the populations o f particular species undergo (Mazgajska 1998) and are necessary for 
decision making o f the state and local authorities, which concerns planning and realiza
tion o f industrial goals and nature preservation (Schimscheiner & Kal 2004).

The aim of the work was to: 1) conduct an inventory o f amphibians in the bodies of 
water in Gniezno area, and 2) estimate the number o f particular species o f amphibians 
in the examined bodies o f water.

S tu d y  a r e a

Gniezno is the largest town of the Gniezno Lake District, located in the north-eastern 
part of the Greater Poland Lowlands. It is an agricultural area, with few woods (Kond
racki 2002). Gniezno has a population o f about 70 thousand people, covering an area of 
40.89 square kilometers. The town is abundant in green areas. Within its area he lakes: 
Winiary (19.37 ha), Świętokrzyskie (16.19 ha) and Jelonek (15.33 ha), as well as many 
ponds, ditches, pits left after minerals have been mined. Woodlands cover 542 ha of the 
towns' surface. In total, the green areas, that is woods, and woodlands, arable land, mead
ows, orchards, and fruit and vegetable gardens constitute 44% of the town's surface.

The very center o f the town, with its characteristic, congested housing is relatively 
small and covers 60.75 ha, which amounts to 1.46% of the town's area. The new hous
ing developments: Winiary (67.5 ha), Grunwaldzkie (36 ha) and Ustronie (47 ha) cover 
together with the town center 211.25 ha, i.e. 5.11% of the whole area o f the town. The 
buildings in the rest o f the town are scattered.

There is a railroad running through the middle of the town of the Poznafi-Inowroclaw 
line. On its northern side 23 bodies o f water have been examined: lake Koszyk (no. 1), 
pond in Osiedle Kazimierza Wielkiego (no. 2), garden pool in Powstańców Wielkopol
skich street (no. 3), lakes Winiary (no. 4) and Świętokrzyskie (no. 6). There also exist a 
couple o f ponds -  in Rycerska street (no. 5), next to the cathedral in Seminaryjna street 
(no. 8), in Os. Tysiąclecia (no. 9), Mogileńska street (no. 10), Roosevelta street (no. 
11), Wieśniacza street (no. 12), Poznańska street (no. 13) and shallow backwater in the 
meadows in Os. Kustodia (no. 7). In the center o f the town there is the lake Jelonek (no. 
14). In Sobieskiego street there is a small pond (no. 15), and the next pools o f water of 
the same kind exist in the town park (Park Miejski -  no. 16 and 17), Piastowski Park 
(no. 18), in Wierzbiczany street (no. 20), Wschodnia street (no. 21), Fredry (no. 22), and 
in Konikowo street (no, 19) a garden pond. In the meadows in Baczyńskiego street (no. 
23) there are pits filled with water, abandoned after the peat had been extracted.
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In the southern part of town the following bodies o f water have been examined: 
water hole in Os. Dalki (no. 24), industrial storage reservoirs o f a closed sugar factory 
in Kostrzewskiego street (no. 25), field ponds Kawiary (no. 26) and Osiniec (no. 27), 
local pond in Ślusarska street (no. 28), pits in Wiejska street (no. 29), storage reservoir 
in Wolności street (no. 30), ponds in Pułkowa street (no. 31) and Głogowa street (no. 
32), lake Zacisze (no. 33) as well as a group o f small pits close together in Nowaszki 
street (no. 34).

The detailed characteristic o f the 34 controlled bodies o f water can be found in 
Appendix 1. They amount to about 75% of all bodies of water within the city limits. 
Among them, 10 bodies of water (29.4%) are natural; five o f them are lakes within the 
city limits, and the other five are pits o f different sizes and depth, usually surrounded by 
meadows, created a few dozen years ago after peat, gravel, or sand in those places had 
been extracted.

The remaining bodies o f water (70.6%) bear visible traces o f human interference. 
As many as 20 among them (58.7%) are typical ponds. Five o f them (14.7%) have the 
bed hardened with concrete slabs and their banks strengthened with stakes and fascine. 
The next two (5.8%) are garden ponds, the banks and beds o f which are laid with foil. 
The storage reservoir in Kostrzewskiego street (no. 25) has a typically industrial charac
ter and its water was used by the sugar factory which has been closed since a few years. 
The storage reservoir in Wolności street (no. 30), is also o f great utilitarian value since it 
gathers rain water in the region. The bodies o f water with strengthened banks and beds 
constitute 23.5% of all reservoirs controlled during taking inventory o f amphibians in 
Gniezno area. The accessibility o f a given body of water, as well as its importance for 
reproduction and growth o f amphibians depends on its position within the city limits. 
For that reason each o f the controlled bodies o f water has been, depending on its sur
roundings, qualified as one o f the classes o f urban space (Appendix 1).

The most numerous bodies o f water (38.22%) lie next to meadows, grazing grounds 
and undeveloped areas with characteristics o f green wastelands. 20.58% of the bodies 
o f water lie in parks and other urban green areas. Among the low, scattered buildings 
there are 29.40% of the reservoirs, but only one pond (2.94%) lying in Osiedle Kazi
mierza Wielkiego (no. 2) is surrounded by tall residential houses. Three bodies o f water 
(8.82%) are garden ponds in fruit and vegetable gardens.

M eth o d s

The preliminary list o f bodies o f water which were planned to be included in obser
vation, was prepared on the basis o f the town maps. During the process o f compiling 
the inventory, the list was broadened to include other bodies o f water which had been 
found to exist in the area.

Field observations connected with the inventory o f amphibians in Gniezno area 
had begun in 2005 (Adamiak 2006) and were continued during 2006 and 2007. The 
research was conducted during the breeding seasons o f amphibians, i.e. from March to
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June, when all adult specimen of every species gather in the bodies o f water. The inven
tory was complied while walking along the reservoirs' banks, when the number o f live 
and dead specimen of adult amphibians was recorded. The duration o f observation time 
depended on the size o f a given body of water and lasted from 15 minutes to 2-3 hours. 
During the whole research period each reservoir was visited at least 6 times. Pond has 
been classified as a breeding site if  presence o f adult amphibians in breeding season, 
characteristic o f the species, was confirmed.

The species o f amphibians were determined according to the classification key 
o f amphibians (Glowacifiski & Rafmski 2003). The correct classification o f species 
o f "water frogs" is difficult due to their close morphological similarity and matching 
habitats (Juszczyk 1987), as well as occurrence o f specimen with shared traits. Ber
ger's research proved that the population o f "water frogs" consists o f not only pool 
frog Ranct lessonae and marsh frog Rana ridibunda but also their crossbreeds (Uzzell 
& Berger 1975, Berger & Czamiewska 2002). For that reason this group o f amphibians 
was named Ranct esculenta complex (Blab & Vogel 1999, Buszko-Briggs & Okołów 
2002 ).

The number o f amphibians in a given body of water was determined according to 
the highest number o f specimen observed. In order to determine the size o f population 
in respective bodies o f water, three quantitative classes o f amphibians have been as
sumed (Strijbosch 1979; after Mazgajska 1998), assuming that class 1 designates up to 
20 specimens, class 2 from 21 to 100 specimens, and class 3 over 100 specimens.

R esu lts

The bodies of water in which the presence o f breeeding amphibians has been detected 
are evenly located across the town of Gniezno. During the observation amphibians have 
been found in 23 waterbodies (67.6%) out of 34 investigated (Appendix 1). While the ob
servation was being conducted, the following species of amphibians in Gniezno area have 
been found: Rana temporaria, Ranct ctrvctlis, Pelobcttes fitscus, Bombinct bombinct, Bufo 
bufo, Bufo viridis, Tritunis vulgaris and groups of water frogs (Ranct esculenta complex). 
On average (± sd), every single controlled body of water contained 1.50 ± 1.31 species, 
and the reservoirs chosen as place of reproduction contained 2.21 ± 1.31 species of am
phibians.

The number o f breeding amphibians in a given water body varied from several to 
several hundred specimens. As a rule their populations were not large, up to 100 speci
mens (Table 1). At the time, the most numerous populations were formed by "water 
frogs" and the common frog. Water frogs (Ranct esculenta complex) were found to 
occur most frequently in controlled water bodies (58.8%).

Mating specimens o f the great crested newt, natteijack toad and the tree frog were 
not found in the controlled water bodies.

The most preferred breeding site o f amphibians was the Wierzbiczany pond (no. 
20), surrounded by meadows and located in an area with low buildings. Five species
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Table 1. Frequency of breeding amphibians’ occurrence and their estimated abundance in studied bodies 
of water in Gniezno.

No Species Number of water bodies 
(%) used for breeding

Nun
particu

1-20

iber of water 1 
ar class of abi

21-100

»dies in 
mdance

> 100

1 Rana temporaria 10 (29.4%) 4 4 2

2 Rana arvalis 5(14.7%) 2 3

3 Rana esculenta complex 20 (58.8%) 9 5 6

4 Pelobates fit sens 2 (5.9%) 2

5 Bombina bombina 3 (8.8%) 3

6 Bufo bufo 6(17.6%) 5 1

7 Bufo viridis 3 (8.8%) 3

8 Tritunis vulgaris 2 (5.9%) 2

have been found there, i.e. 62.5% of all taxa o f amphibians present in Gniezno area. 
The lake Zacisze (no. 33), with shallow water and overgrown banks, 4 species (50.0%) 
were present, i.e. a half o f all species o f amphibians in Gniezno area. Three species of 
amphibians (37.5%) had been mating in each: Winiary lake (no. 4), in the pits in Os. 
Kustodia (no. 7), in Dalki pond (no. 24) and in the industrial storage reservoir in Kos
trzewskiego street (no. 25) and in the storage reservoir in Wolności street (no. 30).

D isc u ssio n

As a result o f detailed research 13 species o f amphibians have been found to exist 
in the Wielkopolska area. The most extensively researched area in Wielkopolska is, as 
regards the condition o f amphibian fauna, General Dezydery Chłapowski Landscape 
Park near Kościan. Researches of amphibians have been conducted here continuously 
since the 1960s. Particularily intensive and detailed research o f amphibians in this area 
was conducted in 1995-1997 (Rybacki & Berger 1997, Berger & Rybacki 1998, Karg et 
al. 2003). The Park territory is a fragment o f typical, agricultural landscape o f Greater 
Poland.

The closest major city in vicinity o f Gniezno is Poznań. In 1993 the inventory of 
amphibians was produced by Pawłowski (1993). According to his findings, 12 species 
o f amphibians live in Poznań area. If  we regard "water frogs'’ as one taxonomic group 
(Ranct esculenta complex) then there are 11 taxa o f amphibians in Greater Poland, 10 in 
Poznań area, and 9 in Warsaw (Mazgajska 1998).

During the observations conducted in Gniezno area 7 species of amphibians have 
been recognized to exist, as well as the represented in large numbers group o f "water 
frogs” (Rcma esculenta complex), which constitutes 72.7% of species o f amphibians 
living in Greater Poland area, and 80.0% in Poznań.
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According to Pawłowski (1993) the smooth newt is not fastidious about its choice 
o f reservoirs for breeding and in Poznań can be found abundantly in the very center of 
the city. Similar observations are applicable to Warsaw (Mazgajska 1998) and Białystok 
(Siwak & Chętnicki 2002). In Gniezno area this species has been found only in two 
ponds (5.9%) located in the outskirts o f town, in clear, shallow water and on gentle, 
grassy banks. The aforementioned authors agree that the great crested newt is a very 
rare species in Poznań and Warsaw. It has not been found in Gniezno area.

The European fire-bellied toad is rare in both Poznań and Warsaw. In Gniezno its 
presence has been confirmed at three locations (8.8%). Pawłowski (1993) described the 
common spadefoot as quite common in Poznań, living mainly in areas o f character close 
to natural habitat, as less numerous in vicinity o f housing developments. In Gniezno the 
presence o f the common spadefoot was only found at two locations, which constitute 
5.9% of all bodies o f water. A similar result -  6.6% was obtained by Mazgajska (1998) 
in her research in the area o f Warsaw.

According to Juszczyk (1987) the green toad is among all Polish amphibians the 
species the most strongly connected with built-up areas. The thesis is confirmed by 
Pawłowski (1993), who observed this species o f toad on the mating grounds in ponds 
which were located within the limits o f Poznafi's congested housing. The results ob
tained by Mazgajska (1998) for Warsaw and Siwak & Chętnicki (2002) for Białystok 
confirm the view that the green toad is a common animal in city centers. In Gniezno 
its presence was confirmed in three ponds (8.8%), but in ponds surrounded by green 
areas.

Pawłowski (1993) affirmed that the common toad is the most common and the most 
numerous amphibian in Poznań area, although it is not present in the city center. In War
saw area (Mazgajska 1998) this species shows no dominance and in the city center it 
was observed only in large green areas. Also in Gniezno for its mating grounds it choses 
bodies o f water o f natural character, such as lakes Jelonek and Zacisze, as well as badly 
developed ponds, surrounded by meadows on the outskirts o f town.

The common frog and the moor frog in big cities with congested housing are 
common only in the outskirts (Pawłowski 1993, Mazgajska 1998). In Gniezno they 
have been found to be evenly located within the whole town. It is probably the result 
o f Gniezno's scattered buildings and o f the fact that housing developments are separ
ated by large stretches o f green areas with many reservoirs. The presence o f common 
frogs was ascertained in ten (29.4%), and moor frogs only in five (14.7%) bodies of 
water.

The "water frogs'’ (Rcma esculenta complex) in Gniezno appeared in 20 (58.8%) 
bodies o f water. As in Poznań (Pawłowski 1993) the "water frogs” are common here 
and are the most numerous population among all mating amphibians. They inhabit the 
banks o f lakes Winiary, Jelonek, Świętokrzyskie as well as the ponds in the urbanized 
part o f town. This phenomenon proves the thesis that the specimen o f this group o f am
phibians, in particular Rana esculenta, which is the natural crossbreed o f the pool frog 
and marsh frog, display a strong tendency towards claiming new, ecologically diverse 
habitats (Berger 1969, 2000).
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The existence o f large green areas and numerous bodies of water o f diverse charac
ter and size, provides living and mating conditions for the amphibians in the Gniezno 
area. One should concur with Soltysiak's opinion (2004) that such places, despite the 
existent buildings, determine the existence o f amphibians in cities. The choice o f reser
voir by the amphibian is determined by its location relative to urbanized areas, as well 
as the qualities o f the given body of water and its immediate surroundings (Nowakow
ski et al. 2008). The field researches permit the conclusion that for the place o f laying 
their spawn amphibians require reservoirs with clear, well-oxygenized water, with little 
organic and mineral matter (Poleszczuk et al. 2002). Rybacki & Berger (2003) show 
that the successful development o f amphibians at larval stages is also influenced by e.g. 
the degree of overgrowth o f rushes, shade provided by the littoral trees, the presence of 
fish and domesticated ducks in the given body of water, the water pollution, etc. With
out researching these factors it is impossible to explain the reasons for the amphibian 
present choices o f particular bodies of water as their breeding sites in the city area.
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S t r e s z c z e n ie  

[Płazy Gniezna]

W  latach 2005-2007 przeprowadzono obserwacje zbiorników wodnych na terenie 
miasta Gniezna, w celu ustalenia jakie gatunki płazów w nich występują w okresie rozrod
czym i jaka jest ich liczebność.

Kontrolą objęto 34 zbiorniki wodne. W  23 z nich (67,6%) występowały płazy następu
jących gatunków: żabatrawna (.Rana temporaria), żaba moczarowa (Rana arvalis), żaby 
zielone (.Rana esculenta complex), grzebiuszka ziemna (Pelobcites fuscus), kumak nizinny 
(Bombina bombina), ropucha szara (Bufo bufo), ropucha zielona (Bufo viridis), traszka 
zwyczajna (Tritunis vulgaris). Najliczniejsze populacje tworzyły Rana esculenta complex 
oraz Rana temporaria. Nie stwierdzono występowania Tritunis cristatus, Bufo calamita 
oraz Hyla arborea.
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Appendix 1. Occurrence of amphibians in the particular bodies of water with regard to the features of these bodies, such as: surface area, periodicity, character 
of the bottom and banks, composition of water vegetation. Periodicity: + -  permanent bodies of water, —  seasonal bodies of water emptied by the end of 
summer. Bottom character: + -  concrete, —  non-concrete. Location: a -  city center, congested housing developments, b -  low, scattered buildings, c -  parks, 
urban green areas, d -  fruit and vegetable gardens, e -  meadows, wastelands. The full names of the bodies of water, corresponding with the numeration used 
in the table, can be found in the body of the text.

Bodies of water description Amphibian species

No Area
[ha]

Pe
rio

di
ci

ty

Bo
tto

m 
ty

pe

Lo
ca

tio
n Bank character Water vegetation

Ra
na

te
m

po
ra

ri
a

Ra
na

 
ar

va
lis

Ra
na

 
es

cu
le

nt
a 

co
m

pl
ex

Pe
lo

ba
te

s
fu

sc
us

Bo
m

bi
na

bo
m

bi
na

Bu
fo 

bu
fo

Bu
fo 

vi
ri

di
s

Tr
itu

ni
s

vu
lg

ar
is I

1 1.4 + - e grass Phragniites communis + + 2

2 0.6 - - a concrete slabs on the 
banks, grass + rushes

Phragmites communis, Typha 
latifolia 0

3 0.4 + - d grass + ornamental plants Nymphaea alba + 1

4 19.37 + - e deciduous forest, grass + 
mshes Phragmites communis, Carex sp. + + + 3

5 0.02 + - b grass Carex sp. 0

6 16.19 + - e grass + mshes Phragmites communis, Typha 
latifolia, Carex sp., filamentous algae + + 2

7 0.1 - - e grass + mshes Carex sp. + + + 3

8 0.5 + - b strengthened with fascine, 
grass + mshes Glyceria aquatica + 1

9 0.04 + - c strengthened with stakes, 
grass Lemna minor 0

10 0.09 + - e grass Carex sp., Lemna minor 0

11 0.08 + - c grass + mshes Glyceria aquatica, Typha latifolia + + 2

12 0.1 + - e grass + mshes Carex sp., Phragmites communis + + 2
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13 0.03 + + c grass Nvniphea alba + + 2

14 15.33 + - e grass + mshes Carex sp., Phragmites communis, 
Glyceria aquatica Typha angustifolia

+ + 2

15 0.03 + - c grass Lemna minor 0

16 0.4 + - c grass Lemna minor + + 2

17 0.2 + - c grass + mshes Phragmites communis, Typha 
latifolia, filamentous algae + + 2

18 0.5 + - c grass, osier bed Lemna minor + 1

19 0.02 - + d grass + mshes Glyceria aquatica, Typha latifolia, 
filamentous algae + + 2

20 0.03 + - e grass Carex sp., Glyceria aquatica + + + + + 5

21 0.2 + - b grass Carex sp. 0

22 0.03 - - b grass Glyceria aquatica 0

23 0.02 + - b grass + mshes Phragmites communis, Typha 
angustifolia + 1

24 0.1 + - d grass + mshes, sparse 
shrub

Phragmites communis, Typha 
angustifa, Acorns calamus + + + 3

25 7.4 + + b laid with concrete slabs Phragmites communis, Carex sp., 
Typha latifolia. Acorns calamus + + + 3

26 0.04 - - e grass + mshes Phragmites communis, Carex sp. + 1

27 0.05 + - e grass + mshes Phragmites communis, Carex sp. + + 2
28 0.03 + - b grass Lemna minor 0
29 0.2 + - b grass + mshes Phragmites communis, Carex sp. 0

30 0.1 - + b grass + mshes Phragmites communis, Carex sp., 
Glyceria aquatica + + + 3

31 0.03 - + b grass Lemna minor, filamentous algae 0
32 0.1 + - e grass Carex sp. + + 2

33 2.8 + - e grass + mshes, shrub Phragmites communis, Carex sp., 
Typha angustifolia, filamentous algae

+ + + + 4

34 1.4 + - e grass + mshes Phragmites communis, Typha 
angustifolia, Carex sp. 0
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