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1. Abstract 

Due to human intervention, quarry ponds are very dynamic habitats. Therefore, a large number of 

small biotopes can form even in a small area, which can result in a high level of biodiversity. In our 

project, we looked at individual aspects of the biodiversity of the Durmersheim gravel pit. This is one 

of the few water bodies in Germany where fish are missing as an important predator in a water body. 

In addition, it is located in a nature reserve and thus - apart from the work of HeidelbergCement - free 

from interference by a large human population. Lake Epplesee was chosen as a comparative water 

body containing fish. The investigations showed that both the number of individuals and the number 

of different species of the animal groups studied are higher in the Durmersheim gravel pit compared 

to the fish-bearing Epplesee. Thus, the Durmersheim gravel pit has a higher biodiversity. In addition, 

species and families classified as endangered by the Red List Centre were found in Durmersheim. 

Furthermore, the project has shown that the absence of fish in Durmersheim has a positive influence 

on the development and population density of the pond newt (Lissotrition vulgaris) living there. 

 

2. Introduction 

Quarry lakes are very dynamic habitats due to human intervention and changes in the context of mi-

ning processes. This leads to the formation of a multitude of small biotopes with their own biocoeno-

sis. In the case of the gravel pit in Durmersheim, which is located in a nature reserve, the absence of 

fish as a predator - i.e. as a predator - is also special. Fish-free waters are very rare and are usually 

found in alpine regions or are extremely salty or acidic. Therefore, the Durmersheim gravel pit is an 

almost unique habitat, which is why we decided to take a closer look at it. In doing so, we investigated 

to what extent the absence of fish as a predator affects the biodiversity of a water body. In our project, 

the biodiversity of the Durmersheim gravel pit was investigated, with the main focus on the species 

composition in comparison to waters containing fish. We chose the Epplesee in Rheinstetten as a 

comparative water body. We want to point out the special features of this gravel pit and show how 

worthy of protection such a fish-free body of water is. 

Due to the many research possibilities, we have divided the main project into sub-projects:  

1) Part of the group worked on the macrozoobenthos. These are invertebrates that colonise the bot-

tom of water bodies and, with a size of about 1mm upwards, can just be seen with the naked eye. 

The aim was to compare the number of individuals and the occurrence of species between the 

Durmersheim gravel pit and Lake Epple.  

2) From this sub-project, a second sub-group was formed to study merolimnic insects. These insects 

are characterised by the fact that they spend their larval stage in the water and thus belong to the 

macrozoobenthos and then move to land as adult insects to reproduce after hatching. The primary 

aim was to find out whether the differences in the insect larvae found in the macrozoobenthos are 

also reflected in the hatched insects.  
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3) The third sub-project dealt with the pond newt (Lissotriton vulagaris). The aim was to detect the 

newts in the water and to find out whether they are neotenic, i.e. whether they remain in the water 

and live there as adults with external gills. 

 

3. Reports of the individual sub-projects 

3.1 Macrozoobenthos 

3.1.1 Procedures and methods 

The research deals with the quantitative recording of individuals using area-standardised methods, 

based on the regulation for standardised sampling of the biolo-gical quality element "macro-

zoobenthos" in the eulitoral of lakes of the Leibniz Institute of Freshwater Ecology and Inland Fis-

heries in the Berlin Research Association (BRAUNS et al., 2017). The aim is to ensure a reproducible, 

sensitive and cost-efficient assessment of the ecological status of the littoral zone of lakes. The me-

thod is based on mixed sampling, taking into account basic environmental factors such as wind expo-

sure, habitat diversity and habitat characteristics. Sampling took place over a period of 10 weeks and 

at intervals of about 2 weeks. More precisely, the first sampling took place on 27 April 2022 and the 

last on 29 June 2022. Immediately after sampling, but at the latest in the laboratory, the composite 

samples were preserved in 80% ethanol, and the sample sites were examined and recorded separa-

tely. 

 

3.1.2 Results and discussion 

The results of the investigations show that there is a clear difference in the composition of the macro-

zoobenthos of a fish-free water body. For example, the fish-free gravel pit in Durmersheim has signifi-

cantly more captured individuals compared to the 

fish-stocked Epplesee. The study also shows 

that Durmersheim is subject to greater fluctua-

tions in terms of the number of animals and that 

phenological developments within the fauna can 

be better observed. For example, the develop-

ment of the mayflies can be observed very well, 

because peaks can be seen again and again, 

which testify to the fact that the species hatch in 

cohorts, leave the water body and continue to 

reproduce. This can also be observed with ma-

yflies, bugs, dragonflies and other animal spe-

cies..  

Figure 1: Total number of individuals and overview of animal 
groups in the Durmersheim gravel pit (blue) and in Lake Epp-

lesee (orange), sampling period 27.4.22 - 29.06.22 
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 In terms of species diversity, the greatest differences between the two biotopes can be seen: many 

organisms that were caught in large numbers in the Durmersheim gravel pit were not found at all in 

the comparative water body. These include mayfly larvae and beetle larvae, but also caddisfly larvae, 

diptera larvae, arachnids, dragonfly larvae, bugs and crustaceans, which serve as food for the fish. 

This illustrates how species richness can develop undisturbed among herbivorous zooplankters as 

primary consumers and carnivorous zooplankters as secondary consumers if the water body is home 

neither to pelagic peaceful fish as tertiary consumers nor to pelagic predatory fish as final consumers 

(PAFFENHÖFER, 2006). In contrast, the number of invasive molluscs in Epplesee exceeds that de-

tected in Durmersheim many times over. Among other things, indicator species were also present in 

Lake Epplesee, which speak for a lower quality of the water.   

 

If one compares the species richness of the Durmersheim gravel pit, where 73 different individuals 

were found, with the figures for Lake Epple, where 16 species were found, it becomes clear that the 

composition of the macrozoobenthos is influenced by the fish factor. It has to be taken into account 

that the majority of the animals present in Lake Epplesee consist of invasive species that develop 

unhindered and partly displace native species, or have been introduced into the water body by 

humans for fishing purposes, like most of the Crustacea found. The fact that a stillwater free of fish is 

indeed a unique biotope for the renaturation of plant and animal habitats destroyed elsewhere is also 

proven by the findings of the animals listed in the Red List. The water spider (Argyroneta aquatica) 

(Clerk, 1757) has only been found three times in nature reserves in Baden-Württemberg in the last 20 

years and is considered an endangered species. This is mainly due to the fact that water quality 

suffers under the influence of human activities, because the water spider prefers unpolluted habitats. 

Figure 2: Identified species in Lake Epplesee, results of all sampling between 27.04.2022 and 29.06.2022, 2 
Locations combined. 
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Particularly pleasing is the finding of the mud swimmer (Hygrobia hermanni), which was considered to 

be in decline in its population over the last century due to habitat loss caused by melioration and 

drainage. A species profile for both species is available in the appendix. Their presence once again 

confirms the special nature of this biotope. The results show that an even distribution of fauna without 

predators is important for biodiversity. The diversity of the macrozoobenthos also indicates that the 

water body is ecologically intact.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Identified species in the Durmersheim gravel pit, results of all sampling between 27.04.2022 and 

29.06.2022, 4 Locations combined 
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3.2 Merolimnian inscetes 

3.2.1 Procedures and methods 

o record the merolimnic insects, we built so-called emergence traps according to the instructions of P. 

Cadmus, J. P. F. Pomeranz, J. M. Kraus (see appendix). These are pyramid-shaped constructions 

made of polyethylene tubes, which are covered with PE pipe insulation and thus made to float. A 

curtain fabric is stretched over the tubes, so that the traps cover the respective water points with a 

net. At the top of the trap, under the net, is a screw-off bottle with an opening containing alcohol. The 

newly hatched insects then move inside the net and get into the bottle with the alcohol, which kills 

them and prevents them from escaping from the trap.  

After completion and after an exemption from the prohibition regulations of the nature conservation 

area ordinance by the Regional Council of Karlsruhe, we fixed four traps each at different positions 

along the bank with poles in the bottom of the water in Durmersheim as well as at Lake Epplesee in 

the Allmendäcker nature conservation area (see Figure X in the appendix). 

In the following weeks we visited our traps in regular intervals of two weeks and replaced the alcohol 

containers with the trapped animals by empty containers. After each emptying of the traps, the 

individuals were identified to the family with the help of stereo magnifying glasses and literature, 

counted and the biomass measured. 

 

3.2.2 Results and discussions 

When comparing the number of individuals found, 

it is immediately noticeable that about three or 

almost four times more individuals were found in 

the gravel pit Durmersheim, which does not 

contain fish, than in the Epplesee, which contains 

fish (cf. Figure 4).  

The comparison of the different insect families 

present in the traps also shows clear differences. 

As can be seen in Figure 5, more indiviuals were 

mostly caught at the fish-free water body. In 

addition, 7 families were found in Durmersheim 

alone and not at Epplesee. There are also 

families that we only found at Epplesse, but these 

are only 2 species. Thus, significantly more insect 

families were found in the Durmersheim gravel pit 

than at Lake Epplesee.  

Figure 4  Comparison of the numbers of individuals 
from both study locations 
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Both parameters as well as the comparison of the biomass (see overview Durmersheim in the 

appendix) make clear that there are significant differences in the composition of merolimnetic insects 

between the fish-free gravel pit Durmersheim and the fish-containing Epplesee. The results-se show 

that the diversity regarding these animals is higher in Durmersheim. In Durmersheim we also found 

significantly more of the caddisfly family, of which, according to the Red List Centre, about 33% are 

endangered species, six species are classified as extremely rare and 20% are already on the early 

warning stage (cf. Red List Centre 2016). By comparing this with Lake Epplesee, which is rich in fish, 

one can conclude that the lack of fish as a predator is a major cause of this. However, the fact that the 

Durmersheim gravel pit is located in a nature reserve and is not used by people for fishing or 

recreational activities such as swimming, skating, etc., as is the case with Lake Epplesee, certainly 

also plays a role. 

 

3.3 Newts (Lissotriton vulagaris) 

3.3.1 Procedures and methods 

 Since the pond newt, like other newts found in Germany, leads a rather 

inconspicuous life, detection is often accidental. Often fish traps (Grosse, 

W. R. 2011) are used to study the species. In the case of the gravel pit in 

Durmersheim, 11 holes of sand-lime bricks from Heidelberg Cement were 

used as artificial hiding places and traps for the newts (see red arrow in  

figure 6).  

Figure 5 Comparison of family 
occurrence at both study loca-
tions 

Figure 6 Sandstones as newt traps in the water Source: own photograph 
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The aim of the mapping was to detect the newts in the water body. In addition, it was important to find 

out whether the newts are neotenous, i.e. whether they remain in the water and live there as adults 

with external gills. 

Table 1 shows the control dates with date and time as well as temperature at the beginning of the 

control. For this purpose, the calcareous sandstones were removed from the lake and the surrounding 

area was searched for newts with the help of a landing net. The newts were photographed from the 

ventral and dorsal sides on a piece of cardboard paper and their sex was noted. For each newt, the 

location and the corresponding stone were noted. After documentation, the animals were released 

back into the gravel pit. 

Date  Time Temperature 

04.05.2022 08:30 Uhr 15 °C 

11.05.2022 08:40 Uhr 16°C 

18.05.2022 10:30 Uhr 24°C 

25.05.2022 16:00 Uhr 22°C 

01.06.2022 09:30 Uhr 17°C 

15.06.2022 07:30 Uhr 18°C 

29.06.2022 22:06 Uhr 23°C 

25.07.2022 20:30 Uhr 27°C 

Table 1: Control dates with time and temperature at the beginning of the control of the individual sto-
nes. Source: Own data. 

 

3.3.2 Results and discussions 

A total of 68 newts were sighted during the checks, of which 37 were caught and measured. Of these, 

30 were female and 9 male. Of the females, all captured newts had external gills. Of the males, 3 had 

external gills and 6 had none. During the night check on 29.06, 29 newts were sighted. 

At sites 1, 2, 3 and 8 the lake is very shallow and has a few bulges on the shore. The substrate is very 

sandy here and the first stoneworts (Charophy-ceae) can be seen from 2-3m. Otherwise, there is very 

little cover, sometimes there are washed-up branches or roots at the edge. During the first inspection, 

a strong influence of the weather could already be observed at these sites. While the covered sites 

are protected by the marginal vegetation, this one is very open. In addition, the water warms up more 

quickly due to the shallow depth. Sites 4 to 7 are very densely overgrown places and the bank begins 

to drop sharply from about 2m. The roots additionally shade the bank. 

The checks of the stones showed that the more open locations of the stillwater are more frequently 

visited by the pond newts. Also according to Große in "Der Teichmolch". Lissotriton vulgaris prefers 

still waters to flowing waters. Of the melduges of L. vulgaris, about 3.33% were reported in lakes. In 

comparison, 5% were found in ponds, which are known to be the classic habitat of the animal. Size 

and vegetation also have an influence on the habitat preference of the newt. According to Cabela et 
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al. (Atlas Zur Verbreitung Und Ökologie Der 

Amphibien Und Reptilien in Österreich, 

2001), this is due to shallow water zones that 

can be quickly warmed up and are richly 

weeded.  

shallow water zones. The number of catches 

in the Durmersheim gravel pit confirms this. 

At sites 2 and 3, 22 and 24 individuals, 

respectively, were recorded. In contrast, a 

lower number of newts were recorded in the 

rather steeper areas of the pit bank.  

During the last survey on 25.07.2022, the stones of sites 1-3 and 8 were dry, due to the strongly de-

creased water level. No newts were found at site 4-7.  

Große (2011, p. 129) names 5 water body characteristics that he was able to develop through the 

Europe-wide surveys of various authors. The distribution and habitat selection of the newt species 

play a special role here. Criterion number one is a well-sunlit, standing body of water. The preferred 

strongly sun-exposed location is present in sites 2 and 3 and is reflected in the number of individuals 

sighted there. The second criterion is a permanently water-bearing body of water with large shallow 

water zones and small vegetation. The finely structured vegetation is used for egg laying and as a 

hiding place. The stoneworts present in the Dumersheim gravel pit can fulfil this habitat requirement. 

It was also observed during the night survey that rather shy animals took refuge in the algae. The 

third item is mentioned as a substitute for the second criterion and includes small temporary water 

bodies as alternative habitat.  

The fourth aspect is a water body free of fir and predatory aquatic insects. This is only partially true in 

Durmersheim. Although no fish were detected there, Ms Luisa Ill was able to detect various aquatic 

insects that were found to be enemies of the pond newts living in the water. The larvae and beetles of 

the genera Dystiscus and Cybister, as well as the water bugs of the genera Notonecta, Nepa, 

Ilyocoris, Ranatra and the large dragonfly larvae in the last stages. When catching the newts from the 

gravel pit, incisions or injuries in the tail area could also be detected. The large population is a 

protection against predation pressure as well as a statement that the population can reproduce well 

due to the lack of large predators (Große, 2011). 

The 37 captured newts were measured over the photographs using a measurement tool. The head-

torso length (figure 8 yellow line) and the total 

length of the newts (figure 8 red line) were 

measured. The males of Lissotriton vulgaris had a 

mean total length of 71.49 mm. The females, on 

the other hand, are smaller with a mean of 66.77 

mm. Males range in size from 70.14 to 75.71 mm. 

Figure 7 Total captured pond newts at the respective sites. 

 

Figure 8 Head-torso length (yellow) and total length 
(red) Source: own photograph 
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The females between 63.5 to 70.685 mm. The difference in body size speaks for a sexual diphormism 

in L. vulgaris. According to Buschendorf & Günther (1996) the mean values of the total length of 

males are within the values for adult males valid for Germany (between 70.1 and 88.8 mm). The 

females from the Durmersheim gravel pit are slightly smaller than the values for adults from the two 

authors. These lie for Germany in the range between 68.0 and 89.3 mm.  

According to Große (2011), paedomorphosis or neoteny is the disturbance in the metamorphosis 

process caused by a disturbance in the functioning of the newt's thyroid gland, genetic or other 

reasons. In such a disorder, adults may retain larval characteristics such as the possession of 

external gills. 

Neotene animals grow larger than hibernating larvae and reach a greater body length, which can 

already correspond to adults. The two stages can be distinguished by the formation of the cloaca. 

While young larvae only have cloacae recognisable as a slit, the cloacae of neotenous newts are 

already formed and they can mate (sexually mature animals in the larval stage) (Denoël, 2017). 

The newts with external gills caught in the Durmersheim gravel pit with the help of the calcareous 

sandstones had a body size beyond the larval stage and developed cloacae (cf. Fig. 9). 

During the determination of the macrozoobenthos, isolated newt larvae were found. In addition, 

smaller newts were caught when the insects were scooped out, but these were not included in the 

study. 

 

Figure 10 Neotenic female L. vulga-
ris. Source: own photograph. 

Figure 9 Size differences between 

the sexes of pond newts 
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It is questionable whether the newts only use the sandstone in the adult/neotene stage. Over a longer 

study period, it could be determined how well the sand-lime brick is accepted as a hiding place or 

whether the use improves or deteriorates. Further studies in winter could provide information on 

whether the larger animals remain in the water.  

 

 

4. Final Conclusion 

For all animal groups studied, a higher number of individuals and a greater diversity of species and 

families were found in the fish-free gravel pit in Durmersheim than in Lake Epplesee, which contains 

fish. This research project thus shows that the absence of fish in the Durmersheim gravel pit 

promotes the biological diversity of the animal groups studied. Since this result was obtained for all 

animal groups, we conclude that a greater diversity or a relatively high occurrence of individuals can 

also be expected for other animal species. Furthermore, it has been shown that the gravel pit is a 

habitat for rare species and families. Besides the absence of fish as a predator, this is certainly 

promoted above all by the fact that the Keisgrube Durmersheim - unlike the Epplesse - is not used by 

a broad mass of people for recreational activities that, for example, disturb the peace of the animals 

or pollute the biotope with rubbish.  

With this project, we were able to show how special and valuable the Durmersheim gravel pit is as a 

habitat and what great animal diversity it possesses. It is therefore worthwhile to continue to work for 

its existence and its protection. One measure for this would be to continue to keep the water body and 

the surrounding area out of the reach of the general public so that the ecosystem can continue to 

develop undisturbed. If the gravel pit is opened to the general public, people could disturb the animals 

during mating, they could pollute the ecosystem with their rubbish, or perhaps someone might have 

the idea of releasing fish there, which would of course be a massive interference in the food 

relationships and reduce the population of the currently occurring fauna. In addition, the gravel pit is 

an exciting research site for the future because of its special features and faunistic diversity. For 

example, one could find out how large the population of Lissotriton vulagaris is there or how the 

populations of the respective animal groups or individual animals will develop in the future. It would 

also be possible to investigate how existing endangered animal species can be increasingly settled in 

Dumersheim without influencing the balance in the ecosystem too much. The gravel pit could also be 

used as an excursion site for a few school classes or other interested parties, whereby of course strict 

nature conservation rules must be observed. 
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5. Annex 

Geographical location of the study sites Kiesgrube am Hardtwald Durmersheim (blue) and Epplesee 

(orange): 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Landing net locations in Durmersheim (left) and at the Epplesse on the right : 
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 Building instructions for emergence traps:  
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Building the emergence traps:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Overview of all macorzoobenthos sites with information on the species and abundance of the animals 

in Lake Epplesee: 
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Overview of all macorzoobenthos sites with information on the species and abundance of the animals 

in the Durmersheim quarry pond:
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Overview of all macorzoobenthos sites with information on the species and abundance of the animals 

in Lake Epplesee: 

 

 

Overview of all merolimnic ascetics found with information on family and frequency in the 

Durmersheim gravel pit:
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Overview of all merolimnic ascetics found with information on family and frequency in the Lake 

Epplesee:
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 Locations of the newt traps in Durmersheim: 
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Project tags: 

Project tags 

This will be use to classify our project in the project archive (that is also available online) 
 

 
Project focus: 

☐Beyond quarry borders 

☐Biodiversity management 

☐Cooperation programmes 

☐Connecting with local communities 

☐Education and Raising awareness 

☐Endangered and protected species 

☐Invasive species 

☐Landscape management  

☐Pollination 

☐Rehabilitation & habitat research 

☐Scientific research 

☐Soil management 

☐Species research 

☐Student class project 

☐Urban ecology 

☐Water management 

 
Flora: 

☐Trees & shrubs   

☐Ferns   

☐Flowering plants   

☐Fungi   

☐Mosses and liverworts 

 
Fauna: 

☐Amphibians  

☐Birds   

☐Insects   

☐Fish   

☐Mammals   

☐Reptiles   

☐Other invertebrates 

☐Other insects   

☐Other species 

 

Habitat: 

☐Artificial / cultivated land 

☐Cave   

☐Coastal  

☐Grassland 

☐Human settlement   

☐Open areas of rocky grounds 

☐Recreational areas   

☐Sandy and rocky habitat 

☐Screes   

☐Shrub & groves   

☐Soil   

☐Wander biotopes 

☐Water bodies (flowing, standing)   

☐Wetland 

☐Woodland 

 

 

Stakeholders: 

☐Authorities   

☐Local community   

☐NGOs   

☐Schools 

☐Universities 
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