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Abstract (max 0.5 page) 

Since the discovery of the Yellow-bellied toad (Bombina variegata) on the Châtelet quarry (Ségrie-France) in 2006, 

the LPO Sarthe is working in collaboration with the quarry to maintain the population of this critically endangered 

toad (CR) in Pays de la Loire. Since 2013, the species is monitored annually by the Mark and recapture method 

to monitor the dynamics of the population and its movements. 

In 2016, a genetic study was carried out on the last two main populations of Yellow-bellied toad present in the 

region. Although only 4 km separate them, it appears that exchanges are very low between the two sites, 

constituting a risk of genetic impoverishment for both populations and therefore for their sustainability. 

Upon these results, the restoration of corridors between the two populations became one of the priorities of the 

regional declination of the National Action Plan in favor of the Yellow-bellied toad. The National Action Plan in 

favor of the Yellow-bellied toad is A national program begin for a conservation goal of this species with threatened 

population. The opportunity then arises to restore a wetland located in the immediate surroundings of the quarry. 

This could be the first link in a new corridor linking the quarry to the second station. The creation of a pond is also 

considered. 

The Quarry Life Award was the perfect opportunity to realize these actions to which were added the creation of 

ruts adjacent to these new environments. 8 surveys were then carried out to verify the effectiveness of the 

schemes. 7 individuals were finally observed scattered on the restored wetland during the last two sessions, 

attesting to the success of the project. Since these new habitats are located outside the quarry and they thus 

provide a sustainable solution to the maintenance of the species in the long term, after the cessation of the 

exploitation of the quarry planned for 2037. 

This success is a first step. The process will thus serve as an example and be duplicated on the territory to 

reconstitute a functional corridor between the two populations. 

At the same time, to disseminate the objectives and progress of the project, awareness-raising and promotion 

actions have been organized. 

 

 

 

  



  

 

 4/12 

Introduction 

The Yellow-bellied toad (Bombina variegata) is an amphibian of about 4 cm. The characteristic color of its belly 

gave it part of its name. Once common in pays de la Loire, the species became rarer during the twentieth century 

and is now classified as "critically endangered" (CR) on a regional scale. Today, there are only two main stations, 

in Ségrie and Vernie, both located in Sarthe and 4 km apart from each other, and a few satellite microstations 

(appendix 3). The causes of this regression are varied. One of the main reasons for itsdecline is the disappearance 

of wetlands. 

The two existing stations are thus regularly monitored. The toad was discovered on the quarry in 2006 by the Ligue 

pour la protection des oiseaux (LPO Sarthe), League for the Protection of Birds of Sarthe in English. A collaboration 

was then initiated with the quarry in order to reconcile the presence of the species and the activity of the quarry. 

Since 2013, the population has been monitored by a Mark and recapture protocol that enable to: 

- Estimate the size of the population and the longevity of individuals in the quarry; 

- Track the movements of individuals on the quarry during the breeding season and between years; 

- Follow the dynamics of the toads on each of their habitats. 

It appears that the evolution of the population is partly conditioned by weather conditions. Thus, after a phase of 

rapid growth that saw the population of the quarry doubled, it has been in decline in recent years due to the 

succession of dry summers restricting the availability of habitats. The quarry nevertheless manages to always 

maintain a minimum number of habitats that ensures the maintenance of a hundred individuals on the quarry and 

the reproduction of the species each year. 

In 2016, a genetic study was carried out on the two populations of Sarthe to study whether exchanges existed 

between them. The verdict was clear: genetic exchanges between populations are very low to the point that they 

are practically isolated from each other. Following this observation, a new priority was imposed: the restoration ofe 

corridors between the Ségrie quarry and the Vernie site. Since then, the LPO Sarthe has been thinking about 

opportunities to create new habitats for the Yellow-bellied toad in this territory. 

In 2018, the LPO Sarthe conducted a study on land opportunities that could be conducive to this purpose and 

made proposals in 2019 on three sites. It included the mowing meadow plot below the settling ponds. This location 

has two advantages. It is located only a hundred meters from a habitat occupied by the toad on the quarry. Its 

colonization could thus be rapid. It has on its southern fringe a wetland being closed due to the development of 

vegetation. 

Through the Quarry Life Award (QLA), LPO Sarthe aims to make the 2019 proposals a reality. The wetland will be 

restored in favor of the toad. A new pond will be created on this same meadow. The aim is both to launch the 

restoration of corridors between the Châtelet quarry in Ségrie and the Vernie population, but also to create new 

habitats on the surface of the quarry to perpetuate the presence of the species in the long term. 

This action has also been promoted to different audiences (schools, the general public, professionals working on 

the toad) via a school animation, the publication of articles on the QLA blog, on social networks and by the 
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transmission of our results to local and national nature protection programs (National Action Plan for the Yellow-

bellied toad in particular).  

Methodology 

The corridor restoration project is divided into 3 components: intervention on the environment, monitoring the 

effectiveness of the work undertaken and enhancing the value and the results of the project. 

Habitat creation 

The conception of the developments likely to be carried out on the plots located below the settling basins was 

carried out in 2019.  

The developments consist mainly of: 

- Striping the wetland of about thirty centimeters in order to put the habitat back in the water; 

- Creating a pond adjacent to the wetland according to characteristics favorable to the species. The 

dimensions of the pond are as follows: length = 15 m, width = 10 m; depth 0.8-1 m. It was chosen for this 

pond to create more rugged banks in order to obtain areas with shallow water depths, both when the 

general water level of the pond is low and when it is high; 

- Managing the vegetation around the new habitats in order to increase the sunshine of the water surfaces: 

de-soiling of the willows present on the bank of the wetland and grinding of the bramble. 

The layouts choices are dictated by the ecological preferences of the Yellow-bellied toad. Indeed, it likes 

environments rich in shallow, stagnant, temporary or permanent and generally sunny water points. These 

conditions enable rapid development of tadpoles.   

As these potentials layouts dated from 2019, a field visit was conducted prior to the initial work to: 

- Validate with the quarry and its external companies the planned actions; 

- Redefine these actions if necessary: location of the second pond, delimitation of the environments, marking of the 

trees and branches to be cut... 

- Prepare the work phase: program the intervention schedule. The work must be carried out before the hibernation 

of the Yellow-bellied toad, i.e. between February and March. 

Monitoring of new habitats 

In order to verify the success of the developments, surveys are carried out on the new environments during the 

period of activity of the toads. Initially, 4 passages were envisaged (2 nocturnal and 2 diurnal). However, since a 

monitoring of the quarry population by the Mark and recapture protocol was being carried out this year, the 

monitoring of these habitats was based on the latter. Thus, 8 nocturnal passages are carried out between May 

and July in search of individuals. 

The search for individuals is carried out in teams of 2 or 3 using flashlights. It can also be guided by the male 

mating calls.  
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The Yellow-bellied toads founded in ponds are captured and 

tagged before being released. The marking consists for this 

species in photographing their belly. Bluish or greyish spots are 

unique, like fingerprints. By comparing them to our databases, 

it is then possible to recognize an individual already captured. 

This marking then makes it possible to follow the evolution of 

individuals (age, movements ...).  

On this occasion, individuals are sexed. males can be 

distinguished from females by the presence of brown or black 

nuptial pads on the forearms. The subadults, individuals of one 

to two years old and not sexually mature, are smaller in size 

and generally have a whitish rim around the blue-gray spots. 

A diurnal passage is also carried out at this period to follow the 

evolution of the habitats: development of the vegetation, 

evaluation of the water levels in period of reproduction...  

Results 

Habitat creation 

The pre-work visit took place on 11th February. It was carried out with the quarry manager Damien Cadieu and the 

Land and Environment manager Vincent Pajot.  

The willows to be stumped as well as the branches to be cut to allowing the passage of the machines were marked 

with spray paint. The future ponds were then delimited with stakes. The boundary of the second pond was widened 

to obtain the gentlest possible slopes. It was also agreed to create ruts in front of the new habitats. These ruts, 

although narrow, can be colonized by the Yellow-bellied toad due to their shallow depth and provided they are 

sufficiently sunny. The objective is to increase the number of habitats on this meadow so that the conditions are 

as favorable as possible for the species. 

The creation of the habitats was carried out on March 3 using 2 mechanical shovels following the delimitations set 

during the previous visit and our advice that day: 
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- The wetland before and after restoration 

 

- The new pond created 

  

Monitoring of new habitats 

The two ponds are evolving on very different 

dynamics. The former stripped wetland remained 

in water throughout the breeding season despite 

very dry weather conditions. The water depth was 

maintained around 20 centimeters.  

The aquatic vegetation did not develop much 

during the breeding season. The pond thus retains 

a good amount of sunlight and avoids an early 

closure of the habitat, which would be unfavorable 

to the Yellow-bellied toad. 
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The pond created is more temporary. At the 

end of hibernation, its water levels reached 

their maximum (1 m). However, in the absence 

of rainfall and the strong heat which animated 

this year, it has quickly dried up. It should be 

noted, however, that with the benefits of heavy 

rains, it also fills up quickly. 

As a result of this drying up, the vegetation has 

not developed in the pond.  

The ruts follow the same trend. Very sensitive 

to rainfall and temperature variations, they 

were dry for most of the season. 

 7 Yellow-bellied toads were found on the former 

stripped wetland. They were all subadults. 6 were 

captured during the 7th session and 1 during the 

8th. 

In parallel, other species were observed in or on 

the banks of the new ponds: Agile frog (Rana 

dalmatina), Palmate newt (Lissotriton helveticus), 

odonata (dragonflies and damselflies) ... 

Valorization of the project 

The sustainability of the actions undertaken is also 

dependent on their acceptance and therefore their understanding by the actors of the territory. The communication 

around this project is even more important as these actions could be duplicated on other sectors of the municipality. 

An activity with the school took place on 4 July to 

make them aware of the issues relating to the 

species and more generally to biodiversity. 18 

students of CM1-CM2 of the primary school of 

Ségrie went to the site supervised by their teacher 

Mrs. Guerrier. The morning was devoted to the 

discovery of the quarry (history of the quarry, 

geology, species present). The children then 

headed to the new habitats in the the afternoon. 

Discovery of habitats, aquatic species and the 

Yellow-bellied toad were on the program through 

games. The animation was provided by Philippine 
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Labadie (animator at the LPO Sarthe) and Vincent Pajot (GSM HeidelbergCement Group) in company of Alice 

Seguineau, Annabelle Nicolas and Adrien Murguet (Trainees at the LPO Sarthe). 

The actions carried out are also the subject of communications on the various media. 8 articles were posted for 

the QLA website. They were shared on the different social networks: 

- LinkedIn: in total, 2093 impressions concern the 8 articles written. The article about the discovery of toads 

on the new sites peaks at 910 views. We could add the 5808 views generated by the account of Vincent 

Pajot (GSM HeidelbergCement Group), including more than 2000 for the article about the launch of the 

project; 

- Facebook: in total, 3056 views for the 8 articles written. The article dealing with the beginning of 

prospecting was the most viewed (709 views). 

A press article was also planned. A proposal was sent following the school animation but our request remained 

unanswered. 

This experience will be shared with local, regional and national actors working on this toad. In particular, it will feed 

into the National Action Plan for the Yellow-bellied toad and its regional version. For example, iIt will be share 

during our next meetings with local's mayors and Ségrie’s mayor too, to use this experience for other places in 

this territory.  

Discussion 

The objective of this project is to initiate the restoration of ecological corridors between the two main stations of 

the yellow-bellied toad in Sarthe. The Ségrie station is 4 km away in a straight line from the Vernie station. 

However, the absence of corridors does not allow the two populations to mix. The creation of new habitats outside 

the quarry is the first step to allow the species to join the Vernie population.The discovery of 7 individuals during 

the last capture sessions constitutes a success in the objective sought. It attests to the interest of the habitats 

created for the species and is a validation of the experiment conducted through this project. This discovery is even 

more interesting as it comes only 4 months after the creation of the habitats. Their colonization have been fast 

knowing that it sometimes takes several years. These results highlight the need to increase the availability of 

habitats around the quarry. 

To date, it appears that these habitats serve as a migration corridor for young individuals in search of breeding 

habitats. Indeed, the subadults observed at the7th prospecting session seemed to be on the move when they were 

captured. They were not reviewed at the 8th session.  

The habitats created could, however, allow the species to reproduce there in the years to come. They have also 

been designed with this in mind, with characteristics conducive to this purpose. This can be confirmed during the 

next follow-ups that should take place from 2023. If that were the case, the objectives achieved would be beyond 

our expectations. 

The presence of Yellow-bellied toads in the former stripped wetland, on the other hand, testifies to the functionality 

of the habitat. It has maintained stable water levels despite particularly unfavourable climatic conditions (low 
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rainfall, high temperatures). This is not really surprising. Already, during our visits of the site in previous years, the 

environment kept its wet character in all circumstances. This was the reason why we chose to restore this habitat 

in favor of the Yellow-bellied toad at the origin of this project. 

The other habitats were much more temporary in nature. The new pond and ruts quickly dried up and were not 

suitable for the Yellow-bellied toads this year. However, there are three reasons to put the absence of an individual 

into perspective. 

The pond quickly regained high water levels when it rained. It could thus play its role as a corridor for individuals 

migrating during these short periods. 

The summer of 2022 was particularly dry leading to the premature drying of the pond. It is therefore not possible 

to assess the extent of its functionality under less extreme conditions. This will be done in the coming years and 

adjustments could be made if necessary to maintain water in the pond during the breeding season of the Yellow-

bellied toad. 

Finally, this temporary nature can be an asset for the Yellow-bellied toad. Indeed, the species does not appreciate 

the competition of other species, including green frogs. This temporary aspect of the pond then limits colonization 

by these competing species while the Yellow-bellied toad adapts perfectly to these pioneer environments. This 

makes it possible to have on the same site two environments with different functioning and yet favorable to the 

species. 

Conclusion 

The restoration of the corridors between the last two stations with more than 100 individuals in Pays de la Loire 

was initiated as soon as the results of the genetic analysis carried out in 2016 were known. It then became essential 

to focus on this issue and allow its two populations to interact. 

This project thus concretizes the launch of the restoration of corridors led by the LPO Sarthe in favor of the Yellow-

bellied toad on the territory. Two new habitats were created in the immediate surroundings of the quarry, 

constituting a starting point for a new corridor. A wetland has been restored according to the ecological preferences 

of the species and a new pond has been created. To these two main habitats are added ruts enriching the available 

habitats and bringing diversity. 

The discovery of 7 individuals thus attests to the interest of this action and the choices that have been made. 

Habitats are functional within the framework we were looking for, that is, to allow individuals to migrate from, or to, 

the quarry. The temporary nature of the new pond is not necessarily a problem. It may be favorable to the Yellow-

bellied toad in wetter years and this makes it possible to limit competition with other amphibians. 

These new environments can also be used for the reproduction of the species. They thus increase the availability 

of habitats for the Yellow-bellied toad on the territory, an important point for population dynamics. Especially since 

these new habitats are located outside the quarry and they thus provide a sustainable solution to the maintenance 

of the species after the cessation of the exploitation of the quarry planned for 2037. 
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With this in mind, these habitats will certainly not be sufficient to accommodate the entire current population. 

However, the success of the actions carried out through the Quarry Life Award should allow their duplication on 

new sites, thus increasing the habitats in favor of the Yellow-bellied toad. This duplication will in any case be 

necessary to achieve the primary objective that triggered this project: to reconnect the populations of Yellow-

bellied toads of Ségrie and Vernie.  

To do this, this experience will be shared with local, regional and national actors working on this toad. In particular, 

it will feed into the National Action Plan for the Yellow-bellied toad and its regional version. 

These new environments created, in addition to being beneficial for the Yellow-bellied toad, are conducive to a 

whole procession of species: amphibians that do not compete with the Yellow-bellied toad (Palmate Newt, Agile 

Frog ...), odonata, but also mammals, birds ... 

To conclude, the awareness-raising actions carried out will also play a role in the preservation of the Yellow-bellied 

toad. Their promotion makes it possible to increase acceptance by local actors and opens the opportunity to restore 

or even create new environments on the territory. We are already observing it with contacts in the municipality of 

individuals who volunteer to act in favor of the toad. 



  

 

 12/12 

To be kept and filled in at the end of your report 

Project tags (select all appropriate): 

This will be use to classify your 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 

☐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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Annexes 

Appendix 1: Forecast of the work 

 Appendix 2: Pond Profile: 

 

10-15 ° 
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8 m 
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Appendix 3: Location of yellow-bellied toad stations and corridors planned for the restoration of connections between the two main 

populations (in yellow and orange) 

 

 


