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Habitat(s): 

7110 - Active raised bogs;7120 - Degraded raised bogs still capable of natural regeneration;7140 - 

Transition mires and quaking bogs;7210 - Calcareous fens with Cladium mariscus and species of the 

Caricion davallianae;7230 - Alkaline fens  91D0 - Bog woodland 

 

Biogeographical region: 

Continental 

 

Member state: 

France 

 

Region(s) (if applicable): 

Franche-Comté 

 

Issues and pressures 

Peatlands in the Jura Mountains still keep today the traces of past human activities:  

• drainage (J02 - human induced changes in hydraulic conditions), For the sake of economic recovery, 

almost all of the Jura peatlands underwent drainage work. Formed as ditches, drains cause a hydrological 

disturbance with the lowering of the water table. In bogs, this reduction causes more soil disturbance 

manifested by a compaction of peat, decreasing of the porosity and of the water holding capacity. In a 

context of climate change, these attacks can only increase in the medium term without restoration 

action. Impact on habitats and species With drying, habitats will change and stop producing peat. We are 

witnessing the growth or proliferation of common species such as purple moor grass and birch. A vicious 

circle then sets because these species, with their strong evapotranspiration power, induce further 

lowering of the water table, accelerating the changes in the environment. Furthermore, the 

mineralization of the peat causes the release of fertile elements inducing an increase in the level of the 

food medium. Habitats and specific species of peatland ecosystems (including Sphagnum) hygrophile and 

usually heliophilous oligotrophic can no longer be maintained under the new conditions. 

• rectification of rivers, Low areas of the Jura peat complexes are often crossed by naturally meandering 

streams. In undisturbed situation, the average level of the river is close to the level of full board and the 

accompanying table in the bog remains at a high rating. However, some of these streams have 

undergone rectification, generating a new rectilinear bed, wider and deeper than the original. In addition 

to the destruction of aquatic habitats itself, effects on the surrounding bog are disastrous. The stream 

then acts as a drain. The oversized bed decreases greatly overflows, thus limiting groundwater recharge. 

Finally, the corrected bed creates the acceleration of flow velocities increasing the erosion and 

penetration of the bed. The consequences on the habitats are the same than with the drainage.  
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• peat extraction (C01 - Mining and quarrying), The extraction of peat in the traditional way (and 

sometimes industrial) was systematized in the Jura (18th - early 20th century). It concerned especially 

the raised bogs and was often conducted in the form of disbursement bays, penetrating more or less 

deeply into the peatlands from its margins. If water is not retained downstream, the pits behave as 

drains, while the mining pits themselves show no recovery in turfigenesis. Impact on habitats and 

species: Peat was exported, the extraction is a direct habitat destruction. In addition, this type of pit 

negatively impacts the habitats surrounding bog. Furthermore, the bottom of the tank is most often 

colonized by groupings of degradation, no peat producing, birch base.  

• forest plantations (B01 - forest planting on open ground, B02 - Forest and Plantation management & 

use) In an attempt to economically develop these areas, some peatlands have been spruce plantations 

during the second half of the 20th century. This practice has often been coupled with drainage work.  

 

Impact on habitats and species: The planting of conifers causes the disappearance of the open areas 

related communities (ie d. Most heritage species bogs). Similarly, samples increased evapotranspiration 

and interception phenomenon leads to a decline in the water table and surface moisture. The 

consequences are similar to drainage. In conclusion, these attacks cause disturbances particularly on the 

hydrological functioning which have for consequences the drying up of peatlands, a scrub encroachment, 

loss of biodiversity and carbon release. The conservation status of the habitats and species listed in the 

annexes of the EU Habitats Directive has been degraded. On degraded habitats, can also developed 

some non-native species (I01 - invasive non-native species)  

 

Human activities done on peatlands can also directly impacted the habitats and species conservation:  

• D01 - Roads, paths and railroads  

• E04 - Structures, buildings in the landscape  

• E05 - Storage of materials  

• E03 - Discharges  

• G01 - Outdoor sports and leisure activities, recreational activities  

 

Some pressures and threats are also linked to the peatlands environment and hydrological basin:  

• A07 - use of biocides, hormones and chemicals  

• H01 - Pollution to surface waters (limnic & terrestrial, marine & brackish)  

• H02 - Pollution to groundwater (point sources and diffuse sources)  

• M02 - Changes in biotic conditions 

 

Conservation requirements 

Legislation Work in natural environments and especially wetlands are especially framed by French 

regulations : Authorization and Declaration for the Water Act and aquatic environments (application of 

the Directive 2000/60 / EC), Derogation for movement and / or destruction of protected species (Article L 

411-1 and 2 of the Environmental Code.), Assessment of the effects Natura 2000 (art L414 of the code of 

the environment, pursuant to Directive 92/43 / EEC.), Statement of general interest (art 41 L151.36 Rural 

Code), Impact Study (application of the Directive 2011/92 / EU); Development and implementation of 

management plans In the context of coherent management in the mid-term and long term, management 

plans are develop and implemented to identify issues of conservation and management objectives 

specific to the relevant bogs. These objectives will permit to prioritize and program conservation and 
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restoration actions. Restoration: The only way to restore the peatland is to restore the hydrology of the 

site. Therefore, drains neutralization and streams remeandering need to be implemented in all the 

affected peatlands. Neutralizing a drain induced a rise in the water table, which enables to saturate it 

with water and promotes the return of "peat producing" communities. Corridors Some re-opening 

operations are meant to halt the closure of peaty habitats and maintain biological connections needed 

for insect fauna, including butterflies like Lycaena helle, Colias palaeno, Euphydryas aurinia and 

Coenonympha tullia Awareness It seems essential to carry out a major awareness raising activities to 

reach decision makers inhabitants (school) and tourists. Trends/Monitoring Each bog will be tracked with 

adaptation to its specific features: Issues, type of work, site history, indicator, interest, etc. But 

monitoring will be as homogenized as possible, especially in an operating perspective and exploitation of 

results throughout the program. This monitoring will also help to assess the working methods used to 

guide the choice of actions gradually and participate in the dissemination of good restoration practices 

for the future. Management and expansion of protected areas Some sites are protected by a designation 

as national or regional nature reserve or a biotope protection order. Nature reserves are managed by 

heritage curators with the help of specifics funds. 

 

Conservation management 

Other management’s measures: It will be essential to carry out a land animation and then proceed to the 

maintenance deemed necessary plots. It seems essential to carry out a major advocacy to reach decision 

makers inhabitants (school) and tourists. 

 

Species specific management: Yes 

Rehabilitation of the overall functioning of the peatland : hydraulic restoration  

• drainage (J02 - human induced changes in hydraulic conditions), If drainage, the only way to restore 

the peatland is to restore the hydrology of the site. Neutralizing a drain induced a rise in the water table, 

which again allows to absorb water walks near the surface and promotes communities return called 

"peat producing", that is to say capable of producing peat. Conservation states habitats and species of 

Community interest are thus improved.  

• rectification of rivers, As for drainage, treat the original disturbance is the most efficient solution. 

Restore the natural morphodynamics of the stream will permit to restore the exchange table / streams 

reactivating or recreating a meandering bed, with appropriates dimensions and altitude. The table is 

then significantly enhanced, leading to a marked improvement in the conservation status of marsh 

habitats.  

• peat extraction (C01 - Mining and quarrying), A total filling of the extraction pits being unthinkable, one 

solution is to retain water in the extraction pits. Raising the water level in the pit quickly allows 

colonization by Sphagnum. The return to the habitats of the active raised bog (7110), is now underway.  

• forest plantations (B01 - forest planting on open ground, B02 - Forest and Plantation management & 

use) Clearcutting of plantations (linked to the neutralization of potential drains) allows a gradual return 

to the original natural habitats: species of open peatland benefit directly from the illumination, direct 

rain water and of the water table rising. While these areas are currently recorded as plantations in the 

FSD, this work will recreate functional peaty habitats of Community Interest and thus increase their 

surface. 
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Leucorrhinia pectoralis (1042), Coenagrion mercuriale (1044), Lycaena dispar (1060), Phengaris 

nausithous (1061), Euphydryas aurinia (1065), Lycaena helle (4038), Vertigo geyeri (1013), Porzana 

porzana (A119), Hamatocaulis vernicosus (1393), Saxifraga hirculus (1528), Liparis loeselii (1903) 

 

Barriers and bottlenecks 

Insufficient funds Natura 2000 contractual measures could potentially be used for the realization of 

some concrete actions such as restoring the neutralization of drains. This financing have already been 

used in the past for the implementation of this type of work on certain Natura 2000 sites of the Jura 

Mountains. However, envelopes dedicated to Natura 2000 contractual measures allow in no case to 

answer all the demands. Indeed, as an example, the 2013 allocation for Natura contracts is about € 

400,000, this for the whole of the Franche-Comté county and for all types of natural environments (wet 

or not). Seeking additional funds as Life is indispensable but the time to build this kind of projects Is not 

always available to the natura 2000 managers. Policy framework The administrative permits related to 

the regulatory procedures may require a period of up to one year. Some drains were wrongly judged as 

"watercourse" which further lengthens the procedures. Habitats defined as "priority" habitats in the 

directive, bogs woodlands (91DO), have, in some cases, settled consecutively to hydrological disruptions 

which results in drying the ecosystem. To restore this ecosystem, functional rehabilitation can be done 

but its consequences could be the progressive disappearance of these bogs woodlands to the benefit of 

open peatlands habitats. Land ownership The history of peatlands is sometimes the cause of a strong 

chunking land plot bogs. 

 

Solutions and opportunities 

Fund raising: Given the number of affected bogs and the extent of the proposed works on the whole Jura 

massif, seeking additional funds to the usual means (Natura 2000 contracts in particular) became 

indispensable. In order to protect this wealth from disappearance, the Conservatoire d’espaces naturels 

de Franche-Comté with 5 others local structures partnered to submit a restoration program to the 

European commission under the Life fund. Land ownership In recent years, some municipalities or 

management agencies have taken steps to master the land of wetlands. Awareness raising It seems 

essential to carry out a major advocacy to reach decision makers inhabitants (schools ) and tourists. 

 

Cross cutting issues 

Climate change 

When a bog functioning is deeply disturbed, it changes, because of the peat mineralization, from a 

carbon sink to a carbon emitter, increasing the greenhouse effect by feedback. 

The climate change projections established for Western Europe indicate a temperature increase and 

reduced rainfalls in summer. Already hydrologically disturbed by direct damages (drainage, peat cutting, 

etc.), Jura Mountains bogs’ vulnerability can only increase. By restoring the bogs at its full technical 

potential, by the means of a global rise of their groundwater, this project will allow : 

• To give some resilience to the bog ecosystems, a better ability to bear changes such as the climate 

change ; 

• To rebalance and even reverse the carbon footprint of the sites by returning them from carbon emitter 

to carbon sink. 

 

Socio-economic impacts 
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Restoration and management programs and measures will lead to significant direct and indirect benefits 

for the Jura Mountains: 

 

• Direct impacts : specialized companies in environmental engineering, environmental managers 

 

• Indirect impacts: maintenance and development of the tourism economy in the Doubs and Jura link to 

the quality of its natural heritage and landscape. 

 

Lessons learned / best practice 

The approach of the managers regarding peatlands ecosystems is passed in the 2000s from a essentially 

"naturalist" vision (that is to say, based on animal and plant communities) to a more "systemic" one, 

requiring to take into account the overall functioning of these habitats. 

Understanding of hydrology has become a priority for the manager. It is not opposed to the preservation 

of plant and animal communities, quite the opposite: the hydrological functioning restoration of a 

peatland is the best opportunity to conserve these typical habitats and species. 

To implement this approach, different methods of investigation may be used: Aerial topography LiDAR 

piezometry, subsurface investigations (survey or geophysical methods), determination of flows (physical 

chemistry), etc. 

 

The recent restoration programs are implement with the most appropriate methods and techniques to 

functional rehabilitation of peat habitats : drain blockages (dam design, use of alternative materials such 

as sawdust, etc.), streams restoration (eg sediment recharge, design of new beds), revitalization of 

mining pits (dam design and management of water flow, vegetation), etc. 

Some methods developed in others countries are tested: Switzerland, Belgium, etc. Managers seek to 

adapt to the Jura context teachings and methods that have been proven elsewhere, trying to improve as 

much as possible techniques to achieve satisfying results. 

 

Opportunities for joint action 

Fund raising 
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