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INTRODUCTION

Within the project “development of amphibian habi-
tats in an agricultural landscape“ population dynamics of
seven amphibian species in an agricultural landscape near
Bonn (Northrhine-Westphalia, Germany) have been sur-
veyed during eleven years (1989 – 1995, 2000 – 2003).
Here, we present preliminary results on the population dy-
namics of three species at two ponds from 1989 till 2003,
including and continuing the results of Schäfer (1993) and
Kneitz (1998).

Central aims of the project are:
� Monitoring of the amphibian fauna in a typical

middle-European landscape;
� Knowledge on population ecology and population

genetics of native amphibian species (population sizes and
dynamics including sex ratios and reproductive output, re-
turn rates, long-term captures and migration based on ge-
netic data);

� Scientific contributions for species and nature con-
servation in Germany.

Major questions are:
� What do the long-term population dynamics look

like?
� Which conditions have to be met for persisting and

self-maintaining populations?
� Are there clear differences between natural and ar-

tificial ponds?

STUDY SITE AND METHODS

The study area is located 20 km south of Bonn (Ger-
many). It represents a typical middle-European agricul-
tural area with acres, meadows, small forests and villages.
In this landscape five breeding ponds were examined,
which were situated in distances between 300 and 1800 m.
Two of them have a natural origin, three waterbodies (with

waterproofing foil) have been build artificially to support
the amphibian populations in this cultural influenced area.
These five breeding ponds were enclosed by permanent
drift fences with pitfall traps in order to record abundance
and migration of all occurring amphibians throughout the
whole year.

To mark the specimen, we used two different methods:
Either toe-clipping or implantation of passive integrated
transponders (PIT) for the anurans and only toe-clipping
for newts.

RESULTS

Triturus alpestris colonized the new ponds within a
few years and was present in all five study ponds up to the
last study year 2003. In the beginning, the number of adult
individuals in the whole pond system ranged 455 speci-
mens (1989), increased till 1995 up to 3706 individuals
and stagnated in the last three years between 2755 and
4625 animals. In the artificial ponds the population devel-
oped from 14 specimens more or less continuously to 3326
specimens till the year 2001, but stagnated as well in 2002
(1866 individuals) and 2003 (1656 individuals). Figure 1
for example shows the dynamics in pond 1. In the same

150 Herpetologia Petropolitana, Ananjeva N. and Tsinenko O. (eds.), pp. 150 – 152

1 Zoologisches Forschungsinstitut und Museum Alexander Koenig, Sektion
Herpetologie, Adenauerallee 160, D-53113 Bonn, Germany;
E-mail: w.boehme.zfmk@uni-bonn.de; www.amphibien-projekt.de.

0

200

400

600

800

1000

1200

1400

1600

1800

2000

19
89

19
90

19
91

19
92

19
93

19
94

19
95

2 0
00

20
01

2 0
02

20
03

A
bs

ol
ut

e
nu

m
be

r
of

an
im

al
s

N
o

da
ta

Juveniles
Females
Males

Fig. 1. Development of breeding population of Triturus alpestris at pond 1.



period annual reproductive success ranged from 0 up to
8174 (year 1991 in pond 3, see Fig. 2).

Bufo bufo in contrast settled only temporarily in all
waterbodies; in our study area it showed the most irregular
dynamics of all species under concern. The breeding pop-
ulation at pond 3 consisted of 2200 males and 530 females
in 1989 (Fig. 3). Reproduction in that year was very suc-
cessful with 66,000 juveniles. Due to changes in habitat
conditions (pond drying, strong decrease of fish popula-
tion, increasing populations of newts and other potential
predators) there were heavy losses in population size of
the common toad. Currently, also the artificial pond 4 was
regularly used as spawning site with remarkable reproduc-
tion, however its success was irregular (Fig. 4). Mean-
while pond 3, representing the former main breeding site,
had lost importance. Adult numbers decreased extremely
to 15 males and 19 females in 2003. Even in the whole

study area population size of adults during breeding period
in 2003 did not exceed 37 males and 32 females.

Rana dalmatina occurred in all ponds but showed re-
markable fluctuations. After colonization of the artificial
ponds the spawning populations increased within four
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Fig. 2. Development of breeding population of Triturus alpestris at
pond 3.
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Fig. 3. Development of breeding population of Bufo bufo at pond 3.
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Fig. 4. Development of breeding population of Bufo bufo at pond 4.
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Fig. 5. Development of breeding population of Rana dalmatina at
pond 2.
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Fig. 6. Development of breeding population of Rana dalmatina at
pond 3.



years from 4 up to 138 adults in these waterbodies (for ex-
ample pond 2 in Fig. 5). Nevertheless, since the year 2000
only two ponds (pond 2 at the edge of the wood and pond 3
situated in arable land; see Fig. 6) showed higher numbers
of adults (i.e., far more than ten specimens per sex) and
regular reproductive output. In three ponds only single in-
dividuals (25 or less per year) could be observed in the last
three years, but in some years high reproductive output
took place anyway.

In all species no positive correlation between number
of adults and juveniles could be observed.

CONCLUSIONS

Especially for newts the population size in the pond
system grew according to the creation of additional ponds.
In contrast, for Bufo bufo the water system seemed to be
only temporary convenient whereas concurrence between
species (especially newts) and�or predation may be impor-
tant negative factors. Even though Rana dalmatina
adopted only some of the new ponds, its population was
strengthened and enlarged by their creation.

General conclusions for amphibian populations are:
� Species composition, population size and repro-

ductive output can change within a few years.
� Reproductive success and size of the spawning

population are not correlated; a phenomenon, which is
characteristic for animal species with large numbers of
eggs.

� Population dynamics differ between species. Given
the total time of 14 years in our study, the patterns rather
look like an irregular developmental process than periodi-
cal dynamics which can not yet be recognized.

� There are no obvious differences between natural
and artificial ponds with respect to species composition
and reproduction rates.

� Artificial ponds in an agricultural landscape can be
inhabited by amphibians for long time spans. They are
useful to strengthen and interconnect amphibian popula-
tions even throughout intensive arable landscapes.
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