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Introduction

    The emergence of the biology conservation dates back to the 60’s when scientists noticed an alarming erosion of the biological diversity. At the same time the development of the road infrastructures was beginning to cause a fragmentation of the environment. This is one of the main risks for countries that are subject to big demographic pressure: The habitat fragmentation and isolation of population are a major cause of the loss of biodiversity.

    The road constructions and the biodiversity preservation are both projects of durable development. This shows the necessity to be vigilant when we apply the site remediation. The object of this report is to present the measures taken in favor of the nature conservation at the time of the building of a road. It rested on the example of the A84 motorway’s construction though the northern part of the Ille et vilaine: A land of forests and bocages.
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  At first we will see the statutory measures existing for the protection of interesting natural areas.

  Then we will describe the mains characteristics of the areas, which are affected by this motorway plan: How these areas are interesting for the biodiversity?

  Finally we will show the impacts that the road makes and the compensatory measures taken in order to limit this damage.

I. Laws and methods of protection

    The natural areas are protected thanks to regulations, which encourage officials to take account. Then they can use several tools to apply these regulations.

A. Governmental directives about the natural preservation

1. Law relative to the nature protection (document 1)

    The development projects must respect the environmental preoccupations: If a work affects a natural habitat, then an impact study has to evaluate the consequences. Public and private organizations together from various disciplines have to participate in the elaboration of the impact study.

The arguments, which have to be clarified, are:

· The initial conditions of the environment

· The damages which could be caused by the project

· The necessary measures to eliminate, reduce and if possible compensate for harmful consequences to the environment

· The reasons for which the project has been accepted

2. Circular relative to the forest (document 2)

    The Prefect of department and region and the National Office of the Forest (O.N.F.) have to be vigilant at the urban development. The latter has to respect the outlying forests and the natural areas, which maintain the ecological liaises between the forests.

Particular case of the A84 and the forest of Rennes: A global study will evaluate the impact of the road. This study will have to be meticulous about the restoration of the way of  “big game” through the road.

B. The tools used to protect natural areas 

1. The Z.N.I.E.F.F. inventories (document 3)

    The Natural Zones that present a Faunistique and Floristique Ecological Interest (Z.N.I.E.F.F.) has been listed since 1982.It gives some information to decision-makers about the natural specifics of an area. However, a Z.N.I.E.F.F. has no status of protected zone. In Ille et vilaine, all the forests crossed by the Estuary road (A84) are listed in Z.N.I.E.F.F. 

    But the law about the conservation areas (1930) cannot be applied in order to keep the forests in their initial conditions.

2. The tools of statutory protection (document 2) 
 As for our forestry clump and its ecological liaises, the possibilities, which are applicable, are the following:


· To list the areas as N.D. in the Plan of Soil Occupation (P.O.S). The P.O.S. is a document, which regulates the soil use. The N.D. zones have to be protected, constructions are forbidden in these areas.

· The prefect can apply a biotope order on these areas in order to:

· Make a census of the protected species in each areas

· Protect biotopes and migrations which are essential to the survival of species 

· To protect with land acquisitions financed by the state, the town or the communities. It gives a definitive protected status. The administrator of these lands could be the O.N.F. or an association for the nature protection.

· To protect by contracts: The state can award some remunerations to the farmers in order to hold the extensive agriculture in the sensitive zones.

II. The initial conditions of the place and its importance for the biodiversity

    The studied zone stretches from the Rennes basin to the Mont Saint Michel’s bay. It cross some bocage landscapes which are more or less damaged by the land consolidation. The majority of the forests are in the south: Rennes , Chevre , Liffre (Appendix 1). 

A. The forestry clump of the Brittany steps (document 2)

    In Brittany, the forestation rate is 9% whereas the national average is about 25%. Nowadays only two sites are bigger than 4000 hectares: The Paimpont forest (5000 ha) and the forestry clump of the Brittany steps (4600 ha).   

 The size of this clump gives it two characteristics: First at a regional scale for the repartition of the species. Secondly it permits a large biological diversity inside the clump:
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1. This clump plays an important role in the biogeography of lots of species. It is a functional reservoir allowing the progress of populations to the west. These forests also permit in case of unfavorable conditions the falling back of populations. 

For example: The Black Woodpecker arrived in these big clumps before colonizing other Brittany forests.

Thus these sites are a source of biodiversity for the department and the region.


2. At a local scale, the main elements are:

· Flora:

Three woods are listed in a national level. They contain sessile Oaks and pedonculate Oaks.

A botanical station of Cornilla varia presents a regional interest.

· Fauna: 

The forests shelter big mammals (Roe Deer - Boar), small mammals (European Otter – Marten – Fox…), avifauna (Black Woodpecker…), amphibians, reptiles, and invertebrates.  

We have to retain two aspects before the road construction:

· The forestry clump is too divided to allow the return of some species like Stag whereas it can live in smaller but denser forests (ex: Paimpont).

· With the continuation of the fragmentation, the local biodiversity will become more damaged.

B. The Amphibian populations:

     About 13 species of amphibians are known in this area: 5 species of French newts and 8 species of toads and frogs.

The richest zones, which shelter amphibians, are around forests and woods, in dense bocage and on moist zones (ponds, peat bog).

C. The bocage:   

  Hedges and orchards symbolize the bocage. It shelters a great wealth of fauna and flora and plays a fundamental part for the biodiversity preservation: It fit into forests and cultivated fields thus it permits migrations and connection between 

populations: Boar and Roe Deer use it 

                                          to travel between the forests.

  Since the agricultural industrialization the land consolidation in destroying the hedges has threatened the bocage.

D. The moors of Beauge:

    This moors is an original and sensitive area. It shelters lots of species: Avifauna, reptile, invertebrates (…) and thus has a local interest.

Stretching near the field it ensures the preservation of biodiversity in these cultured zones.

Like bocage, the moors have to be preserved for the role they play in the migration of forestry species.


But in spite of the quality of these areas, no symbolic species can allow a decision of protection (Law of 1930 about the conservation areas). 


III. Analysis of the environmental impacts and the compensatory measures

The road infrastructures generate two types of problems in the natural environment:

· The destruction of habitats and populations because of the roads and its surrounding developments.

· The fragmentation or isolation of habitats and populations, because of a geographical separation.

A. Relations between road and fauna

1. The fragmentation effects on the forests (document 2-4)

The building of the motorway creates three types of consequences

a) At first it reduce the total surface area of the forest but also the number of elements, which make it up: Because the number of species depend on the surface area size.

For example: From a forest of 300 Hectares to a wood of 1000 ha, the number of bird species decrease by about 50%.

b) It cause the increase of the forest border = Edges

    ED       FO          ED                 ED  FO  ED ROAD ED ED   

                                                                         
    BEFORE THE ROAD                   WITH THE ROAD

FO:Forest

ED:Edges

    Edges are some rich and particular areas where the biomass production and the animal activities are intense. The increase of edges generates a large development of some ordinary species (Magpie, Crow). This leads to a reduction of diversity of species.

  The necessary measures are to avoid the forests in order to limit the number of edges. Else buffer zones around the forest have to be created because they keep the edges open and protect the animal activities against the urban perturbations.

The extensive agriculture can play this role of Buffer zone. 

c) It Modifies the exchanges between local populations (fragmentation of populations)

  The road cut creates an insurmountable barrier and an isolation for habitats. 

This removes the immigrations-emigrations witch are essential for the survival of populations: The lack of exchange generates vulnerable populations because of a genetic deterioration.

The risk for populations is a reduction of the genetic variability.

  This leads to a process of genetic drift and increases inbreeding. 


   The objective of rehabilitation is to restore an exchange quality:

· Creation of an ecological network of connected hedges like bocage witch is a primary corridor for exchanges between forests. Land acquisitions, biotope order, classification in the P.O.S. and contracts with farmers will make the protection of these areas.

· Building fauna ways through the road. Several ways will be built, some for big mammals other for small mammals. Various widths will be built for the big fauna: 15 meters, 22 m, and 150m.

· Building walls along the road in order to avoid collisions.
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2. Fragmentation effects on amphibian populations (document 5)

    Like others animals, amphibians need exchanges between their populations. But the habitat fragmentation is more prejudicial for zoological groups like amphibians because they have a complex biological cycle witch involves migrations: The vital zones of the amphibians include aquatic and land habitats (food zones, breeding zones, growth zones).

   The specific measures are to protect pods. Besides a qualitative inventory will be made about 2 or 3 annual cycles in order to specify the compensatory measures about migrations.

· The compensatory measures apply above all to ungulates (Roe Deer, Boar), small mammals and amphibians. However the initial conditions of the site listed various fauna groups: Amphibians, reptiles, birds, and invertebrates. But the ungulates are in expansion. We can deduce that hunters have an important weight for the choice of the compensatory measures.

  Otherwise some associations for natural protection (Bird Protection League) put pressure on the public service to protect the avifauna: They request a speed limit in sensitive areas in order to avoid collisions and to reduce the noise (document 6).

B. Measures in favor of the flora (document 7 and 8)

  The road is crossing interesting areas and causes the destruction of the habitats (Moors of Beauge) and populations (Cornilla varia).

The measures taken are the following:

· During the work, the botanic stations of Cornilla varia will be protected. One station will be transferred.

· In the Moors of Beauge, a biotope order will permit a floristic inventory in order to protect the interesting plants during the works.

In these Moors the state will buy some land acquisitions. This will permit the moor to keep its floristic interest and its connection function between forest populations. The state will put farmers in charge of the management of these lands in exchange for remunerations.

Conclusion:

    Biodiversity means diversity of habitats, diversity of species and genetic diversity within each species. Such constructions like road infrastructures create some perturbations (destruction and fragmentation of habitats) witch often generate an erosion of the biodiversity.

   This project to build a motorway has been accepted for reasons witch are principally economics: It permits first the opening up of the Fougere country witch was dynamic in the past but suffers nowadays from isolation. Secondly the project is within the European prospect to develop the exchanges thanks to the road network.

The environmental politics did not succeed in imposing its arguments justifying the bypassing of the forestry clump of Rennes, Liffre, Chevre.

This threatens the life of the forestry clump witch could become a suburban park if the road network increases. 

   Nevertheless several measures have been taken in order to compensate the road impact on the habitats and the populations. Many efforts have been made as much on a research level as on the impact study level in order to limit the road impact on the environment: Notably about the efficiency of the Fauna ways.

 For the future the priorities are to apply global impact studies. Administrators have to take various projects into account like: The road infrastructures as a whole, the living zones, and the industrial zones. Otherwise programs of revitalization of the ecological network have to be encouraged.

Appendix 1:The road way from the Mont Saint Michel Bay to Rennes
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Road network in construction.


Yellow: The A84-road of Estuaries through Ille et Vilaine. 
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