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Abstract: The Dutch amphibian monitoring program started in 1997 to detect changes in 
amphibian populations in the Netherlands. Sixteen amphibian species are native to the 
Netherlands. Nine of these species can be  found on the national red list, and are considered as 
threatened species. Populations of these  threatened species are declining very rapidly as a 
result of human interference and environmental factors. 
While setting up a monitoring network we encountered two methodological problems. First, 
amphibians can have large natural fluctuations in population size. Even in stable communities 
the number of observed amphibians within one pond often shows strong variation from year 
to year. Therefore, yearly variation in estimated population size is not always representative 
of trends in the status of a species. Secondly, in the Netherlands pond creation projects are 
carried out to increase the number of ponds. Monitoring individual ponds therefore does not 
reflect the situation in an area. 
The amphibian network concentrates on the aquatic (reproduction) phase, except for 
Salamandra salamandra which is counted by terrestrial monitoring. The survey unit is an area 
of 100 ha which contains a minimum of three (potential) reproduction sites. Plots are visited 3 
to 4 times a year, in the breeding season. During each visit the observed species are recorded 
for all water bodies. Their presence (not present, rare, common, abundant) is estimated based 
on the observed numbers of eggs, larvae and (sub)adults. As a consequence of working with 
volunteers the methods used are restricted to observation. Methods that require handling of 
animals or disturbing the habitat are kept to the minimum. The only equipment used are torch 
and dip net.  
The network detects changes in local distribution and average abundance. The total number of 
breeding sites per species is evaluated, as is the estimated numbers per site.  
The network started in 1997 with 41 plots including 230 different water bodies. Our target is a 
minimum of 100 plots, with each species being present in a minimum of 10 plots. Volunteers 
and employees of nature conservation organisations carry out the surveys. Results are checked 
for questionable data and direct feedback to the observer is possible.  
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 INTRODUCTION 

 

The Dutch association for reptile, amphi-
bian and fish research in the Netherlands 
(RAVON) co-ordinates two national 
monitoring networks, a reptile network and 
an amphibian network. The government 
funds both networks. Both networks rely 
strongly on the participation of volunteers. 
The Reptile Network is described in these 
proceedings by Zuiderwijk et al. This 
paper describes the approach for the 
Amphibian Network.  
 
In the Netherlands, like in many other 
countries, amphibian populations have 
declined rapidly in the last decades. The 
main causes for the decline are considered 
to be change in land use and change in 
water management. More intensive 
agriculture, more effective drainage 
systems, urbanisation, increasing 
infrastructure and organic deposition ("acid 
rain") all contribute to an ongoing habitat 
loss and habitat fragmentation for 
amphibians (Creemers, 1996). These are 
the main threats for many species of flora 
and fauna in the Netherlands. 
 
NATURE POLICY PLAN 
In 1990 the Dutch government published 
the Nature Policy Plan, in which it adopted 
the concept of developing a National 
Ecological Network (Ministerie LNV, 
1990). This NEN is a network of core areas 
connected by ecological corridors. Core 
areas are defined as existing nature 
reserves, national parks, and nature 
development areas and agricultural areas 
with an important function for nature.  
The Nature Policy Plan defines species 
which need specific measures of nature 
policy for conservation. Evaluation of the 
national nature policy is the motivation for 
the Amphibian Network. The Dutch 
government therefore funds the Network 
Ecological Monitoring. Besides the 
Amphibian Network, the Network 
Ecological Monitoring includes networks 
for another six species groups: reptiles, 

birds, butterflies, mammals, flora and 
mycoflora. 
 
For the Amphibian Network the following 
targets have been defined: 
• Detecting changes in populations of 

target species of the Nature Policy Plan 
as well as species that occur on the Red 
List (Table 1); 

• Detecting changes in amphibian 
populations within core areas of the 
National Ecological Network; 

• Acquire knowledge of the main factors 
that cause changes in amphibian 
populations in the Netherlands. 

All targets contribute to the evaluation of 
national nature and environmental policy.  
 
TARGET SPECIES FOR THE AMPHIBIAN 

NETWORK 
In the Netherlands sixteen native 
amphibian species are found. Nine species 
occur on the Red List. Two of these 
species are seriously threatened. Bombina 

variegata has always had a limited 
distribution in the Netherlands and is 
recently known from only one location. 
For Salamandra salamandra only two 
isolated populations still exist. The other 
seven species on the Red List are 
threatened or vulnerable.  
For the Amphibian Network eleven target 
species have been selected (Table 1). The 
list of target species includes all the Red 
List species plus Triturus alpestris and 
Bufo calamita. The latter two species have  
 
Target species Red List 

Salamandra salamandra Threatened 
Triturus alpestris not included 
Triturus cristatus Vulnerable 
Triturus helveticus Vulnerable  
Alytes obstetricans Vulnerable 
Bombina variegata Threatened 
Pelobates fuscus Threatened 
Bufo calamita not included 
Hyla arborea Threatened 
Rana arvalis Vulnerable 
Rana lessonae Vulnerable 
Tab 1: Target species of the Nature Policy Plan of the 
Netherlands and their status (LNV, 1990; Creemers, 
1996) 
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a restricted distribution but are not yet 
considered as threatened or vulnerable. 
The Netherlands has an international 
responsibility for the conservation of those 
two species (Creemers, 1996).  
Target species are mainly distributed 
within core areas of the National 
Ecological Network.  
Five species are not recorded as target 
species, as they are considered fairly 
common species. 
 

NATIONAL ECOLOGICAL NETWORK 
The NEN is expected to be realised within 
a period of thirty years (LNV, 1990). The 
NEN is used as an instrument to stop or 
even reverse the process of habitat loss and 

habitat fragmentation. The Amphibian 
Network will try to answer questions like: 
To what extent do amphibians inhabit 
potential habitats? Are amphibians able to 
colonize newly developed nature areas? 
Some populations of target species occur 
outside the NEN. Conservation of these 
populations deserve special attention since 
their breeding sites are not protected. The 
NEN is not designed as a nature refuge, but 
should serve as a sustainable source for 
nature to colonize rural areas. In order to 
evaluate national populations the 
Amphibian Network should not focus only 
on NEN areas but include sites outside the 
NEN as well. 

 

 THE NETWORK DESIGN 

 

Amphibian inventories in the Netherlands 
usually focus on breeding sites. Most 
native species have a restricted breeding 
period in which adults gather in and around 
water bodies. Surveys conducted at 
breeding sites are an effective way of 
monitoring amphibian populations (Heyer 
et al, 1994). Designing a monitoring 
network for amphibians implies handling 
of some fundamental problems in 
amphibian monitoring.  
 

SELECTING THE UNIT OF MONITORING 
An amphibian population can make use of 
different breeding sites within one year and 
between years. The number of animals 
found at a site in a specific year depends 
on local circumstances. Shallow ponds, for 
example, might be temporarily unsuitable 
for breeding in dry years or after the pond 
fills up with helophytes as reed or Typha. 
In successive wet years or after removal of 
the vegetation, the absence of aquatic 
predators such as fish might result in very 
successful reproduction. If several suitable 
breeding sites are present in an area 
animals might migrate between those sites 
within one breeding season. Regular 
migration between breeding sites is known, 
for instance, in Triturus species (Kroese & 

Van Leeuwen, 1979) and Bufo calamita 
(Sinsch, 1992). There is also evidence for 
water frogs that suggests that populations 
depend rather on a network of water bodies 
than on single breeding sites (Gulve, 1994; 
Bressi, 1998).  
The conclusion is that a change in numbers 
at one individual breeding site does not 
necessarily reflect a change in population 
size. The individual animals simply might 
have moved to an adjacent breeding site. 
Taking this into consideration, the unit of 
monitoring preferably includes a group of 
potential breeding sites. The guide-line for 
selecting a monitoring unit is an area of 
100 hectare. This area should include a 
minimum of three water bodies, which 
serve as potential breeding sites. The area 
should be located in one type of landscape 
and not dissected by motorways or other 
elements that might serve as barriers for 
migration. The selection of units is 
restricted to areas with at least one target 
species.  
In several regions of the Netherlands the 
number of breeding sites is increasing due 
to local pond creation projects. In other 
areas ponds still disappear as a result of the 
lack of maintenance or filling in. The area 
based approach makes it possible to 
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evaluate the effects of creating breeding 
sites or loss of breeding sites. An area 
based approach is also known from other 
studies (Scott & Woodward, 1994). 
 

SURVEY TECHNIQUES 
The most efficient survey technique for 
estimating numbers of animals varies 
between species. For some anuran species 
estimating the number of calling males is 
an efficient method to provide information 
about the adult population size. It is useful 
for species with clear distinguishable 
calling activity like Bufo calamita, Hyla 

arborea, Rana arvalis and Rana lessonae. 
For species like Pelobates fuscus and 
Bombina variegata this method is less 
reliable. Estimating the number of calling 
males is used in the North American 
Monitoring Program (Bishop et al., 1994; 
NAAMP, 1996). Estimating the number of 
egg clumps (Griffiths & Draper, 1994) is 
useful for species with clumps that can 
easily be seen on the surface of the water. 
This counts for Rana temporaria only, 
which is not a target species of the 
Amphibian Network. 
For Triturus species the most efficient 
method depends on the type of water to be 
surveyed. In shallow water bodies with 
little vegetation the observation of eggs, 
larvae and adults reveals the relative 
abundance of the species present. Night 
counts, using a torch, is a simple and 
effective method (Cooke, 1995). In water 
bodies with dense vegetation, dipnetting is 
necessary to obtain additional information. 
Amphibian traps require regular checking, 
up to several times a day in shallow, warm 
water bodies (Griffiths, 1985; Mölle & 
Kupfer, 1998). Because using traps is time 
consuming and carries a risk of fatalities, 
this method is unsuitable for volunteers.  
There is no one reliable standard method 
for estimating numbers of animals that can 
be applied in different situations which is 
easy for volunteers to use. Therefore the 
network relies on the judgement of 
volunteers in choosing the methods for 
inventory. The guide-lines for available 

methods and the situations in which they 
can be applied have been described in a 
manual that is sent to each participant. A 
simple guide-line for the determination of 
amphibians in their successive 
developmental stage is also available. 
The exception to the described survey 
techniques is Salamandra salamandra, the 
only native terrestrial salamander. For this 
species a visual encounter survey is used, 
by counting the observed animals at night 
along a predefined transect (compare: 
Crump & Scott, 1994; Jaeger, 1994). 
 
ESTIMATING NUMBERS OF AMPHIBIANS 
For each field survey the observed 
numbers of eggs, larvae and adults are 
recorded for each species and water body. 
When large numbers of animals are 
present, the estimation of numbers often 
becomes problematic. For instance, 
estimating small numbers of calling males 
requires relatively little effort. When large 
choirs are involved the estimation of the 
total calling population might show a 
considerable variation between observers. 
The North American Amphibian 
Monitoring Program developed the so 
called Wisconsin index for calling 
amphibians. This index is adopted by the 
Dutch Amphibian Network, it is presented 
in Table 2. 
 
Index Value  

       0 No amphibians calling 
       1 Individuals can be counted. There is 

space between the calls. 
       2 Calls of individuals can be 

distinguished but there is some 
overlapping of calls. 

       3 Full chorus. Calls are constant, 
continuous, and overlapping. 

Tab 2: Wisconsin index values for calling amphibians 
(NAAMP, 1996). 

 
The lack of a standard method for 
estimating numbers of newts, makes trend 
analysis based on the actual observed 
numbers disputable. Changes in numbers 
are easily biased. Observers are therefore 
asked to assign an index value for each 
species based on their judgement of the 
field observations. The index value gives 
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the status of each species for each water 
body. The value is expressed by four index 
classes: the species is not present, rare, 
common or abundant. Guide-lines showing 
how to apply the index to each 
developmental stage of the different 
species are described in the manual 
(Groenveld, 1997). 
Amphibian populations often show strong 
natural fluctuations (Gollman, 1986; 
Arntzen & Teunis, 1993) and show 
changes in local distribution patterns 
(Schoorl & Zuiderwijk, 1981). Trends in 
the number of water bodies occupied by a 
species are expected to be more 
representative than trends based on 
actually observed numbers. An analysis of 
this approach has yet to be carried out.  
 

PRELIMINARY RESULTS 
In 1997 the Amphibian Network started 
with 41 monitoring units. Although all 
native species are represented, the selected 
units are not yet representative of the 
Dutch situation. Not all distribution areas 
are yet equally sampled. The number of 
units is expected to be doubled in 1998. 
The aim is to survey a representative 

network with a minimum of 100 units by 
the year 2000.  
The 41 monitoring units represent a total of 
232 surveyed water bodies, an average of 6 
water bodies per unit. An average of 4 to 5 
species per unit where observed, with a 
maximum of 9 species. The units where 
visited 3 to 4 times during the breeding 
season, with an average of 2,5 hours per 
visit. In 1997 a total of 360 hours of field 
work was invested in the monitoring 
network, most of it by volunteers. 
 

FEEDBACK TO OBSERVERS 
Recruitment of observers is done by 
presentations at herpetological, nature and 
environmental events, publications in 
periodicals and maintaining a website. 
Non-governmental nature conservation 
organisations show interest in the results of 
the network for evaluation of their 
management practices. They are requested 
to co-operate or participate in the field 
work with their own employees .  
Participation is strictly on a voluntary base. 
Every participant receives feedback of the 
network by means of a newsletter which is 
published twice a year. 
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