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I) INTRODUCTION

 The first question we could ask might be “What does biodiversity mean?”.

Most of the time, we use this word when we want to speak about the whole diversity of living organisms and the organization of their communities. At least, it can deal with a diversity of landscapes or ecosystems as well as a diversity of species in some particular habitats or biotopes.

I would like to introduce this concept of biodiversity according to different main lines.

-First, I want to show that we can have several levels of biodiversity by using the example of a French region: the Burgundy. In this area, there is a diversity of landscapes and ecosystems. And each of them induces a diversity of habitats, communities of fauna and flora.

-Then, I would like to be more specific about one of this landscape and try, in order to illustrate in concrete terms this concept of diversity, to present all the diversity of living-organisms, of habitats that you can find there.

-According to this diversity, it could be interesting to look into problems, which can affect this richness and the way of protecting and managing the biodiversity. What can we do in order to protect the environment in this area.

II) THE BURGUNDY

  This region is situated to the northeast of France (Map). It possesses a varied geology, climate including some mountains, northern, atlantic or southern influences. The diversity and the richness of its biotopes and biocenoses are substantial. In this region, the landscapes ‘diversity is a first level of biodiversity.

 Indeed, we can find several typical landscapes:
-The forest: It covers a large territory. The forest is a significant ecological value.

-The bocage: Farmland criss-crossed by hedges and trees. It’s not a natural landscape but made by human.

-Limestones grasslands: Grassland very drought where you may find some famous orchids.

-Ponds and swamps: They possess a characteristic zonation of vegetation. Ponds constitute a model of ecosystem. In a small area, you can find an important diversity of  biotopes and varied fauna.

-Peat bogs: Rare environment, humid natural area composed by aquatic bryophytes, Sphagnum.

-Alluvial valleys: 4 main waterways go through this region. With a river, a typical ecosystem is setting up. All those landscapes are characterized by their own fauna and flora. Each of them possesses a remarkable biodiversity.

 For this report, I have chosen to investigate alluvial valleys. Indeed, in Burgundy, this 

landscape constitutes one of the most important ecosystems, which has a high impact on Burgundy’s environment.
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III) WHAT IS AN ALLUVIAL VALLEY, THE FLUVIAL DYNAMIC.
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   A) CHARACTERISTICS OF WATERWAY

 Thanks to its fluvial dynamic, the river shapes alluvial plains, creates some landscapes and remarkable biotopes. A whole ecosystem is set up. It’s called fluvial ecosystem. It consists of the river, of course, but also of the alluvial valley, fluvial habitats and humid zones which can be flooded by the river.

                A river can be divided in 5 successive zones, which are:

1) A torrential zone with strong and fast current and with many rocks.

2) A zone of moderate current without any rocks.

3) An area in which current is less fast. The river shifts the sand. We can have in this zone a lot of meanderings.

4) A zone where the river is winding, characterized by slow current.

5) Estuaries.

  In Burgundy, you can find the zones 3 and 4. The biggest rivers wind and shift with them a lot of sand. They go through plains with a high impact.
SUCCESSIVE ZONES OF A WATERWAY
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Legend :

- 1 – Estuaries                                  - 10 – “dead part of the river”
- 2 – Schorres                                   - 11 – Meadows liable to flooding
- 3 – Slikkes                                     - 12 – Riverine forest
- 4 – Swamps                                   - 13 – Ponds 
- 5 – Delta                                        - 14 – Lakes 
- 6 – Farm swamps                          - 15 – Wet meadows 
- 7 – Farm swamps                          - 16 – Peat-bogs 
- 8 – Alluvial humid zones              - 17 – Humid zones
- 9 – sandy islets

B) ECOLOGICAL FUNCTIONS.

1) Hydrologic functions

Humid zones, by being a purification filter, contribute towards the maintaining and improvement of water quality.

What kind of purification filter:

- Physical filter: This favors sediment deposition.

- Biological filter : Many biochemical degradations (thanks to bacteria, plants…) take place in these zones.

   Besides this, humid zones control the river flow, like a “sponge”. When the water level is increasing, humid zones absorb the water surplus and then restore it during drought periods.

2) Biological functions

 Humid zones constitute a habitat for many plant and animal species. In France, 30 per cent of threatened plant species live there, 50 per cent of birds species depend on those zones, 2/3 of fishes interbreed or develop there.

a. Feeding function : Thanks to the richness of nutritious elements, many species feed there.

b. Interbreeding function : Varied food sources, diversity of habitats are very important factors for living organisms reproduction.

c. Function of refuge : Humid zones are characterized by a high biological productivity.

3) Climatic function : They regulate microclimates during drought periods.

Of the four rivers, which cross the Burgundy, the Loire  is of major importance. This river is still a natural waterway, less modified by human than the others. The Loire keeps its fluvial dynamic and this is why it can be interesting to study particularly this ecosystem.

IV) THE LOIRE

a)  MAIN CHARACTERISTICS.

 In burgundy, all along the Loire, you have 3 main elements:

- Elements, which are strongly modified by human’s activities.

- Natural elements, linear landscapes that lie on the river. The fluvial dynamic creates several ecological environments, many biotopes, which attract a specific flora and fauna.

- Agriculture elements, 2 types:

       - Pasture. A high ecological interest for flora and fauna.

       -Arable land. Not so benefic for fluvial ecosystem. Supply of pesticides and fertilizers, irrigation.

      Natural and agricultural elements are often criss-crossed. This patchwork induces a high biological richness. The Loire assembles a vast number of animal and plant species.

   Due to the aquatic climate, food, type of substrate, relationships between living organisms… each species find its own habitat and its ecological “niche”.

   All along the Loire, several kind of habitats are present, 4 are very common and very important:

   -The minor riverbed: Contained within the banks, you can have several ecological ‘niches’: Gravely, sandy beaches, sheer banks.

   -The willow area: All of the colonization’s stages are represented, from pioneer’s stages to alluvial forests.

   -The “dead branch”: Old meandering, abandoned by the main waterway but still full of water.

   -The major riverbed: Constituted by meadows liable to flooding. These meadows are modified by the water but also by humans’ activities.  

b) VEGETATION OF THE BANK OF LOIRE.
 We may find there several kinds of biotopes, each with characteristic vegetation, for example:

-Gravely, sandy beaches: It’s mostly pioneer and annual vegetation. In this area, the stress is very important and plants have to adapt to extreme ecological conditions. Lower beaches, which are close to the water, possess a semi-tropical climate but, on the other hand, higher beaches’ climate is semi-desert.

-Riverine forest: All along the river. Willow, poplar, ash, elm and oak trees make up the riverine forest. Close to the water, there is soft wood with a willow area; further away, you may find hard wood. For example ash trees or oak trees. These forests have some important ecological influences. Indeed, they fix the banks but also, they constitute a mecanic filter ( permitting the sediment deposition ) and a biological filter which purge nitrates and phosphates.

-The “dead branch”: The aquatic vegetation is important because of absence of current. We may find many aquatic species which can develop roots. This biotope constitutes a food source and an interbreeding area for many birds and birds.

-The major riverbed: It is composed of meadows, moors, and lawns. These kind of biotopes are very characteristic of wetlands. Some areas stay in a pioneer stage because of swelling’s disturbances. Others follow the succession’s dynamic: Lawns replace moors etc…

 The micro-topography, in contact with humidity and granulometry of the substrat, is very important to understand the vegetation of the Loire. 

Due to the vast array of  plant  communities which are criss-crossed all along the river and which are still dependent on ecological factors, the Loire is an interesting area for the study and the preservation of alluvial valleys’ vegetation.
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c) FAUNA OF THE BANK OF LOIRE.

 2 animals’ classes are very common in fluvial ecosystem: Birds and fishes.

According to a horizontal plan, ornithological zonation and fishes’ zonation are nearly the same. Indeed, the structures of communities depend on the same factors: Fluvial dynamic.

Most of the time, we may find 5 successive zones along the river:
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 In Burgundy, we have usually the zone characterized by Sterna albifrons: The Little tern.

Firstly, the different habitats for birds that can be found around the Loire, in Burgundy, include:

-Sandy and gravely beaches, which constitute a favorable area for nesting. It’s a specific area for Sterna albifrons. We can also find Burhinus oedicnemus and Charadrius dubius.

 -On sheer banks, you may have shore swallows.

 -In riverine forests, there are woodpeckers, pigeons, collared doves, the golden oriole: Oriolus oriolus, some species from the genus Sylvia: Warblers.

 -In alluvial plains, the main species belong to genus Upupa ( Upupa epops ), Lanius , Numenius ( Numenius arquata ), Perdrix, genus Motacilla, Lullula ( Lullula arborea) . 

According to seasons, the Loire constitutes a habitat for a multitude of migratory species because of abundant food. In winter, you may have ducks and cormorants, which leave frozen ponds. During one year, you may find 240 of the 500 European species on the Loire’s bank.
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Secondly, the fishes’ community:

 It includes about thirty species. Half of them belong to the family Cyprinidae. The number of species increases downriver due to habitat diversification. There are some migratory species like salmon and others Salmonidae, eels… Others are endangered e.g. turbot, pike because of competition with some introduced species but also because of modifications in the riverbed and pollution. Fish diversity is threatened in the Loire.

Others than birds and fishes, the amphibians, reptiles and mammals classes are also represented.

Variation in amphibian diversity is observed due to a gradation of environmental stresses. Indeed, one of the main stresses for these species is flooding. Diversity is higher in zones non liable to flooding. There, we may have some species belonging to genus Triturus, Salamandra, order Anoura, Suborders archaeobatrachia and neobatrachia.
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For reptiles, there are some species belonging to genus Lacerta, Natrix, Vipera.

  The mammals from genus Myocastor and ondatra are common. After beaver’s reintroduction, during the seventies, this population is increasing. There are nearly 6 hundred individuals in the Loire.



Fauna of alluvial wetlands.
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V) DESTRUCTION AND DETERIORATION PROCESS

 Human activities cause degradation of humid zones Process of destruction and degradation:

a. Intensive agriculture: Farming pollution with pesticides, fertilizers. This induces eutrophication and poisoning. Cultivation is increasing; we notice a disappearance of meadows and the drainage of some areas.

b. Creation of canals in order to build navigable waterways. It induces the destruction of fluvial and aquatic environments.

c. Waterways’ flow control: water dam are building with many consequences for the environment. Water quality is debased, ecological functioning is disturbed .

d. Gravels’ extraction: The waterbed is disturbed, meadows disappear .

e. Urbanization development: It induces space partitioning. Besides this, the industrial pollution with dumping of chemical poison products, hydrocarbons. Thermo pollution cause changes in animal and plant communities.

f. Intensive tree planting causes ecological changes: The disappearance of meadows, of willow areas. Poplar trees are most frequently planted.

g. Fishery production but also water rechannelling for agriculture, industry or domestic uses have all a big impact on humid zones.

                          Humid zones are in danger; it’s time to act!
MAIN DETERIORATION PROCESS
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VI ) MANAGEMENT AND PROTECTION.

  According to scientists, the solution is to respect the fluvial dynamic and the free way of the river. It’s important to consider a global management and also the different uses or activities which exist thanks to the river.

It’ s necessary to:

· Maintain meadows and stop cultivation increases.

· Stop replacing willow with poplar species.

· Limit human influences, in particular, during breeding period and to forbid building near the river.

      To apply these conditions, various programs  are implemented:

1) According to the law: Natural preserve, protected area.

 This is an area which is protected and where human’s activities are limited. Since 1995, a natural preserve has been created in order to protect flora and fauna ‘s habitats. The state manages this area with help from regional organizations. 

2) An agreement between farmers and ecologists: European agro-environmental agreements.

 The aim is to pay farmers in exchange for maintaining and improving environments and landscapes that they use. For example:

                                             - Decreasing cultivation.

               - Increasing breeding.

3) National and European programs for preservation and management:
a) Program LIFE “Loire nature” 
According to Natura 2000, it’ s a financial instrument for environment in order to protect flora and fauna ‘s habitats according to the program Natura 2000. This program is concerned with habitats of humid zones. Several sites have been selected. The valley of Loire is one of them. Thanks to this program, several ecological studies have been conducted in order to define the way of protecting and managing these zones. Some ecological works are already planed in order to preserve valleys:

     - Hedge planting

     - Preservation of sandy and gravely beaches.

b) Program “ Loire grandeur nature”: 
About forty decisions concerning the prevention of flooding and environment ‘s protection. 2 Natural preserve are planed.

c) RAMSAR convention:

 A certain number of wetlands have been designated wetlands of international importance and are protected by an intergovernmental treaty providing the framework for cooperation for the conservation of wetlands.

d) ZNIEFF:
 Natural areas of ecological, fauna and flora interests.

 It’s about an inventory of some areas, which have an ecological interest. They are characterized by the presence of remarkable species, communities or landscapes. Most of them are threatened by humans’ activities. It’s necessary to protect these areas in order to maintain their precious biodiversity. This program allows stopping some projects, which could threaten ecosystems balances.

e) Development and Management projects elaborated by the “ Agences de l’eau” (Water Agency). 
(In order to identify and manage the main wetlands)

 VII) CONCLUSION

Through this concept of biodiversity, we bring to the fore the richness and the complexity of living-organisms systems. We have different level of this diversity. In each level, a network of relations takes place with many ecological consequences. Each habitat provides resources and conditions for the survival of a diverse assemblage of animal life and plant life.  It’s important to keep this diversity in mind when we speak about management and protection and to have a good biological knowledge of each area that we want to protect. Thanks to many scientific studies, we are now able to understand the functioning of more and more ecosystems.

The main problem is to manage ecological functions as well as economical values. Indeed, in these ecological areas, there are some humans’ activities, like agriculture, urbanizations, and industrializations. It’s impossible to suppress all these activities. We have to find an other way of protection. One solution could be found through these agro-environmental agreements. If many farmers are agree for being paid in exchange for maintaining the environments and landscapes that they use, this program could have a beneficial impact for some areas that are threatened by humans.

Most of important ecological areas are now listed. So it’s necessary to control and manage any project that deals with ecological area in order to decide if it’s threatening or not for biotopes and biocenoses.

Humans should also understand that we have to share some resources with other living-organisms if we really want to protect our environment. Sometimes, it’s necessary to forbid humans’ activities in a particular place in order to protect a particular balance that could be destroy by humans influence. That’s why we decide to put some areas in a protected area.
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