BIODIVERSITY and PROTECTED TERRITORIES

What is biodiversity – levels, how it originates and how it is maintained, where it occurs, loss of biodiversity, threats to biodiversity, etc.

What is biodiversity?

The term “biodiversity” was first used by the American scientist Walter Rosen in 1985. The word is a combination of the Greek “bios” – life and the English “diversity”

The Biodiversity Convention has been signed by 159 countries on the Earth Summit in Rio de Janeiro in 1992 and has legalized the use of the term. According to the Convention “biological diversity” is the diversity of living organisms in all their forms, including of the terrestrial, marine and other aquatic ecosystems and the ecological complexes to which they belong; this includes the diversity with the individual species, between the species and in the ecosystems.

What are the levels of biodiversity?

In the broadest sense the biodiversity is a synonym for the Life on Earth. It is used as a term to describe the number, the diversity and the variability of the living organisms. Widely used practice is to explain the biodiversity in its triple unity – the genetic, species and ecosystem diversity, thus referring to the fundamental and hierarchically correlated thee levels of organization of the living matter.

The Life on Earth is a part of an immense mutually related system. The biodiversity, resulting from four billion year evolution is an expression of the variety of the living matter on the Planet. Simply said – biodiversity means the richness of living forms: millions of different plants, animals and microbes, the genes they carry and the complex ecosystems they form. One simplified idea is to accept a unit for biodiversity – the species, and a measure for biodiversity – the number of species. The diversity of Life, however, is much larger than the species diversity. Each species carries also its internal diversity – the differences between the individuals, the sub-species, the varieties and breeds. Besides this, the species interact, forming communities, the combination of which makes the ecosystems. Many species inhabit strictly specific ecosystems only, so that the biodiversity is discussed at three fundamental levels: genetic, species and ecosystem diversity.

The terms species diversity is easy to understand, may be because a person comprehends the surrounding living world as a combination of different species. Therefore, the mistake is often made to think the biodiversity just as the species richness, i.e. the number of species occurring in a habitat. So far, some 1,700,000 species have been described; the assessments for the expected species richness vary between 5 million and 100 million species. This component of the biodiversity could be measured in various ways, and till now the scientists have not defined any of them as the best. The number of species in a region – its species richness – is an often used measure, but another more precise way of measuring is the registry of the taxonomic diversity. For example, an island with two species of birds and one lizard species has a higher taxonomic diversity than an island with three species of birds and no lizards. The land is inhabited by much more species than the ocean, but they are in much closer relations. And consequently, the species diversity of the marine ecosystems is much greater than the simple counting would indicate.

It is more difficult to understand the other two components of he biological diversity: the “smaller” and the “bigger” than species. The smaller is the diversity hidden within the species itself, the genetic diversity. These are the inheritable changes of the genetic information. In the organisms with sexual reproduction, these changes can affect the whole population. It has been proven that the number of the possible genetic combinations in both humans and fruit flies is larger than the number of atoms in the Universe. Only a small part (very often less than 1%) of the genetic information is expressed in the shape or the functioning of an organism; the purpose of the rest of the information and the meaning of its changes remain unclear. The genetic diversity is in the basis of both the natural evolution processes and of the possibilities for artificial selection.

The larger is the ecosystem diversity. It is also more difficult to define because it comprises many species, which besides between themselves are also related to the environment, i.e. to the non-living nature components. Differing from the species and genetic diversity, there is no unique definition and classification of the ecosystems at the global level. Therefore, it is very difficult in practice to assess the ecosystem diversity, except at the local or regional level, based only on the descriptions and classifications of vegetation.

These three components cover the whole diversity of Life, which in fact is the biodiversity.

Isn’t Biodiversity just another word for Nature?

“Nature” is an abstracts idea and therefore its measuring is impossible. In contrast – the biodiversity is objective. It considers all the species and habitats equal, no matter if we like them or not; even poisonous bacteria like Salmonella are equally significant part of the biodiversity as the bears, otters and eagles. They are just as important as the pine forest and the flower meadows.

The biodiversity is measurable. One can determine the number of different species and describe their habitats. With some considerations one can calculate the range of difference among the individuals of a given species and among the types of ecosystems.

How the biodiversity emerges and is maintained?

The biodiversity emerges in the process of evolution. The individuals in one population differ in terms of morphology, physiology and behavior and a large par of these differences are hereditary. Some of these hereditary features increase the chances for survival and reproduction of the respective individuals. The abiotic factors of environment (e.g. climate, soil types, etc.) also predetermine the survival of some individuals in a population. The species emerge when the populations change sufficiently to make impossible the cross-breeding and the production of fertile off-spring among them. The barriers to their cross-breeding vary from molecular through geographic to behavioral. Two populations of the same species that are adapted to different environments could after many generations change sufficiently to become new species.

So, why are there so many species? It is difficult to give a definite answer, as many factors contribute to this. The natural selection responds to the “opportunities and constrains of the environment”, thus creating new species, which on their side contribute to the increase of these opportunities and constrains. In the historical plan the processes of species formation and extinction did not happen with the same speed. There had been periods of more intensive species formation, followed by periods of delaying of the process and relative stability, periods of comparatively fast species extinction, followed by a new intensive process of species formation. Some examples about the “opportunities and constrains of environment” include:

· The changes in the environmental conditions on the Earth of a tectonic or universal character (increased volcanic activity, the tectonic movements, the asteroids, etc.) are connected with periods of species extinction.

· The continental movements ands new climates resulting from the movements, the rising of new mountains are processes affecting biodiversity

· The glaciations (considered to have been at least 22 during the last one million years) have had significant impact. The hydrologic and other erosion processes create new environments through the change of river currents, creation of new water bodies, etc. 

· The size and geographic isolation of a habitat are important for the functioning of the natural selection. Classical examples are the ocean islands, but the circumstances are similar with the so-called habitat islands – lakes, mountains, and even protected areas. 

Does biodiversity refer to wild species only?

In the course of time, the human cultures have settled in and adapted to the local environment, using and changing the local biological resources. A mosaic of cultures was established – beliefs, traditions, lifestyles and a large diversity of local breeds and varieties. Thus the biodiversity is a global concept. It includes the social and economic dimensions of public life and symbolizes the commitment and involvement of governments, non-governmental organizations and individuals for preservation of the Global Natural Heritage.  

Where does biodiversity occur?

The biodiversity is in the endless deserts, in the frozen tundra, in the hot sulfur springs, thanks to the diversity of genes allowing for the adaptation to a variety of conditions. Of course the species are not evenly distributed along the planet and the biodiversity is higher in some regions.

The plants are the primary producers in the ecosystems. They use the sun-light energy and produce organic substances, carbohydrates from carbon dioxide and minerals. Given the fact that the plants flourish at the places where it is at the same time warm and humid, the greatest plant diversity is concentrated in the wet tropics. The plants are the main source of food for the whole animal world. Therefore, the animal diversity follows the plant diversity. Thus the trend is that it decreases with the increase of the distance from the tropical warmth and humidity.

However, the diversity is not typical only to the land, the oceans and the coastal zones concentrate a vast number of species. The primary producer in the open ocean is the phytoplankton – the microscopic plants floating on the water. They form the food of animals called zooplankton, which on their turn serve as food for the larger aquatic animals. After the death of the zooplankton large parts of the nutrients contained in their remains fall on the ocean bottom where no light penetrates. They leave the food cycle. The clean and warm water of the shelf in the tropical seas contributes to the formation of the coral reefs. A complete food cycle is accomplished in them. The productivity of these ecosystems is higher and can only be compared to the tropical forests productivity.

How do we lose biodiversity?

The extinction of biological species has always been a part of the natural evolution process. The fossil remains prove that the Life on Earth originated more than four billion years ago – the birth date of some bacteria and blue-green algae. During the next three-billion-something years the main organism groups have slowly evolved. Since then the emerging of each new group has been inevitably linked to the suppressing and extinction of another similar group. The average life-span of a species (organism group) has been 5 million years, respectively the whole species spectrum has changed repeatedly. The process, however, did not follow with a permanent speed. There were several periods of mass extinction, which “erased” from the face of Earth some 1/2 of all extinct forms. And even the stability periods (lasting hundreds to thousands of years) have been marked by species loss. It turns out that some 90 species naturally disappear each 100 years. The selective elimination of some species and the predominant development of others has resulted in the present mosaic of life, a part of which are also the humans.

The process of natural species loss continues now-a-days, but … there is something more: the anthropogenous activities during the last centuries accelerate it more and more. There is data that for the last 400 years around 400 birds and mammals have become extinct and that this process speeds up: from one extinct mammal each five years in the 17th century, to one each two years in the 20th! It should be pointed out that the birds and the mammals comprise only less than 1% of all species known to the science, which on their side are just an unsubstantial part of the total number of species on Earth. This trend is indicative, although it does not give an answer to the question “What is happening with the biodiversity?” The scientific community today is unanimous: the species become extinct much quicker than the most pessimistic prognosis, which results in impoverishing of the habitats, posing the world at the brink of a new mass extinction period – this time provoked by Man.

To visualize these threat and to warn the governments and the conservation community Red Data Books and Lists of the species in dander are elaborated. The globally valid Red Lists of the plants and animals have been regularly published each fourth year by the World Conservation Union (IUCN). The issue of 2000 has been organized in a principally new way – quantitative assessments of the species status have been used, and its latest edition of 2004 is also available in the form of a database on web address: www.redlist.org. 

Besides the red data books, which are of a recommendation character action plans for different species are also elaborated. At the international level such are the IUCN Action Plans: Foxes, Wolves, Jackals and Dogs – An Action Plan for Canides Preservation; Dolphins and Wales – An Action Plan for Their Biodiversity Preservation: 1988 - 1992; Otters – Study on The Status and Conservation Action Plan, etc.; of the BirdLife International for some bird species; of the European Large Carnivores Initiative of WWF (on the wolf, the bear, the two lynx species and the wolverine). Lately the European Union approved an Action plan for preservation of large carnivores, which has an obligatory character for the Bern Convention member states.

What are the threats to the biological diversity?

In the broad sense the threats are of a global, regional or national scope. Often the threats are a result of human activities (resources exploitation, habitats destruction or pollution, etc.), but they could result from natural processes (avalanches, floods, etc.) or from the vulnerability of the species themselves and their interrelations; and then threats of a natural origin are considered. Very often the threats are a result of the combination between anthropogenic and natural factors. The species, which are narrowly adapted to definite food or habitat have been more vulnerable. The strong reduction of the food basis or the narrowing of the ecological niche of such species pose them under the direct threat of extinction. The low reproductive potential of a species (for example the high juvenile mortality rate, the large pauses between the breeding periods) also makes it more vulnerable compared to species of high potential. The species of low population numbers and the ones of isolated populations are often among the species threatened by extinction.

The extinction is a natural evolution process. Of the species ever existed 99.9% have been extinct. However, the overall trend is for increase of the species with time and the anthropogenous activities are the factors that lead to acceleration of the extinction speed above the “natural”.

What are the human caused reasons accelerating the species extinction speed? Globally: the human population growth, the increased resource use per capita and the increased mobility of humans, are the main reasons for this, through the following effects:

The global climate change: The air temperature has increased by 0.5oC since 1900. This has been resulting from the “greenhouse effect”, which on its side has been a result of the human-caused increase of the carbon dioxide, the methane, etc. The increase of the “greenhouse gas” will bring to increase of the temperature by 10 to 30 (“greenhouse effect”), which will increase the sea level by 1 to 2 meters. Each increase of the temperature by 1oС will remove the tolerance boundaries of the terrestrial species with some 125 km towards the poles or 150 m in elevation in the mountains. This presupposes significant change in the structure and functions of the ecosystems. According to the most extreme expectations many of the world islands will be completely submerged and their flora and fauna – exterminated. The worsening of the natural conditions will break the balance in the protected areas also, while their species will not be able to find habitats in the neighboring also affected territories.

The pollution: The by-products of the anthropogenous activities are harmful for human health, as well as that of the species and ecosystems. Many of the industrial and agricultural chemicals are hazardous. “The Food Chain Effect” means that the carnivores (including humans), are the most vulnerable – being the endmost segment, the toxins accumulation in them is the greatest. 

 “The artificial chemicals addition”: The use of chemicals even non-toxic also has a negative influence on the ecosystems and the biodiversity in general. For example, the highland lakes are poor in nutrients (especially nitrogen and phosphorous) and organic matter. The household waste-water, the agrochemicals, etc., add nutrients to water causing eutrophication. The species composition also changes (usually several species become dominant), which may result in the exhausting of oxygen and to the “death of the entire ecosystem”.

The loss of habitats: The loss of the traditional land use pattern is a result of the human population growth (more land is used for agricultural, urban and industrial purposes), the cultural changes (the land use patterns, including use of the natural resources and industrialization) reduce the natural habitats and they are no longer able to support viable populations. The “small” loss of areas of habitats (for example to construct roads) may have large impact on the biological diversity, as far as the portion of the “marginal sections” (of a different abiotic environment, flora and fauna) is increased. The most substantial loss on Earth – the loss of natural forests especially in the tropics is already obvious. Another serious issue is the loss of wetlands. They are among the most productive ecosystems on the Earth, although the governments and agencies readily provide loans and donations for their drying and transforming into useful but unsustainable areas.

The overexploitation: The biological resources can be overexploited which leads to species loss and changes in the composition of the communities and ecosystems, from such of high conservation value to such of lower value. The overexploitation may be associated with the logging, gathering of fruits (bilberries, raspberries, etc.), herbs and mushrooms, the grazing, the poaching, etc.

Introduction of exotic species: The natural “invasion” is a normal process leading to the extinction of native species, sub-species and varieties. Its is usually slow and instable, so that the native species may adapt to it; however, they may also become extinct, e.g. the South American marsupials, that were replaced by the North American placental  mammals. This process has been extremely accelerated by the targeted (for the purposes of agriculture, forestry, hunting, etc.) or occasional introduction (i.e. diseases, pests, weeds) of exotic species and varieties by Man.

Genetic degeneration: The small isolated populations lose the ability for maintaining the genetic varieties by cross-breeding. This is the reason for loss of ability for adapting to changes in the environment and accumulation of negative features (reduced fertility and survival ability).

The biodiversity and the biosphere

The biosphere is the thin layer of life covering the surface of our planet like the peel of an apple. The minerals of the earth crust, the solar energy, the atmosphere gases and water combine in the biosphere to form biochemical sets, which we know as living organisms. The circle of these elements has lasted millions of years, the biochemical sets have dissolved and combined again and again in slightly differing combinations, thus creating the treasury of species and the richness of our biosphere.

The differences in the relief, the temperatures, the humidity and the other physical indicators make the biosphere a mosaic of life zones, called ecosystems, sites in which the living and non-living elements interact to ensure the balance of nature. Only an insignificant portion of the life forms on our planet may survive in isolation. The animals use the plants as traps for the solar energy so that they could, on their side, consume it; the microbes need the dead bodies and the remains of the plants and the animals to decay them releasing and returning the composing elements back into the system; the plants need the animals for pollinating their flowers and dispersing their seeds; all of them need the rest of the plants to ensure the optimal conditions for them – direct light or shadow, storming wind or shelter; to form the niches they inhabit.

The diversity of living components of the dynamic ecosystems provides relative stability and independence. However, all ecosystems interrelate. The terrestrial ecosystems accomplish their own water cycles, but they also absorb it from the storms collecting the humidity above the oceans. The surplus soak up into the rivers carrying the nutrients and flow into the seas in the zones of the continental shelf. Numerous processes of this type make the biosphere a self-regulating system securing the Life on the planet.

Four billion years of evolution have been necessary to reach the present state of biosphere. Species have emerged and disappeared, the trends have changed, sometimes drastically, but Life has continued. The contemporary man (Homo sapiens) is just a second in the evolution time, although it seems quite possible that this lonely species is able to change the whole biosphere radically thus destroying also itself in this process. The life will sustain in some form but the human species will be just as vulnerable as the other species that have become extinct in the last four billion years.

What is the connection between biodiversity and sustainable development?

The sustainable development is the one meeting the needs of the present, without compromising the future, so that the future generations may also meet their own needs. If the development had to be really sustainable, the biodiversity is one of the vital resources, which has to be exploited reasonably. Any development destroying the biodiversity can be sustainable.

The biodiversity loss results from the inability of man to live in harmony with nature and use the natural resources in a sustainable way. The obstacle to achieving sustainable development are numerous and diverse. They are rooted in the human greediness and the ignoring of the natural resources state; in the poverty and social inequity in the abnormal misbalance among the national and international economic systems.

In 1980 the WWF, IUCN, UNEP joined efforts in creating the Global Biological Diversity Strategy. It has been presented to governments to demonstrate that the development and conservation are not only compatible, but are also mutually dependent. The strategy defines the conservation as: “management of the biosphere exploitation in a way as to achieve sustainable use by the present generation, preserving its potential for use by the next generations.” …

Why the biodiversity should be preserved?

The question “Why should we preserve the biodiversity?” could be interpreted from different angles and influenced by a number of cultural and economic factors. Respectively the answers are numerous and diverse, and some of them may be summarized like this:

· The preservation of the biodiversity contributes to maintaining the biosphere in a condition guaranteeing the life of Man on Earth;

· The humankind depends on the present and future use of the biodiversity interpreted as resources;

· The preservation of the biodiversity is a way of maintaining the evolution processes; if the biodiversity is reduced the “resource” of evolution will be lost.

Apparently the biodiversity conservation is needed to guarantee the material basis of human life – on one hand to secure the continuity of the environmental processes in the biosphere creating the air, soil, water, etc., and on the other to provide the resources for the agriculture and other practical needs.

The most important direct use of the species is for food. Despite that a comparatively large number of plants, may be several thousands are used for food, and at least so many are considered suitable, there are just a few species that are crucial at the global level. The situation with the animals is quite the same. The agriculture would be impossible without the pollinator species, the soil microbes or the natural plant pest control.
Large part of the drugs are synthesized from natural raw material - 25% of the “western” drugs are extracted from floral products, over 120 chemical compound could be extracted from just 90 species, and many of these can not be synthesized artificially. Around 80% of the people in the less developed countries count on the traditional medicine, despite the advance of the western medicine. However, excluding the traditional medicine, just like in agriculture only a small portion of the biodiversity is used for medical purposes.

Many natural or semi-natural ecosystems, some of which possessing substantial biodiversity, are of vast importance for man. Such are:

· The forests, being a factor for the functioning of the watersheds and stabilizing the erosion

· The mangrove forests, which strengthen the tropical coastlines and form the habitat of numerous fish species

· The coral reefs as a habitat of numerous fish species

· The natural ecosystems preserved in protected areas, as a source of income generation for the tourism, being the fastest growing form of specialized tourism.

The significance of these ecosystems is not always in a direct relation to their inherent biodiversity. The East Africa savanna is a very important source of tourism income, and yet it is poorer in biodiversity compared to the rain forests of the same region. 

Today Humanity uses a comparatively small part of the biodiversity just because it does no know the remaining part. If discovered and used, the unutilized, unknown part could ensure welfare for Man, as well as turn to be vital in case of a potential change of the conditions on Earth in the future. 

It is clear that the economic arguments for the biodiversity preservation are decisive but they have a measurable power. Therefore the answer to the question “Why should we preserve the biodiversity?” should not be exhausted with its material value. The moral or aesthetic reasons (spiritual, religious, cultural, scientific, educational) have been in the basis of what has been preserved so far and will be valid for the future. 

In general, neither the economic, nor the moral and aesthetic arguments are sufficient by themselves. The realistic approach lies in their specific applying or combining depending on the case. 

Ethical dimensions of the biodiversity conservation

The ethics is a science of the good and bad, the right and the wrong. It is a human creation, which principles find their place in conservation. The Global Charter for Nature, approved by the General Assembly of the United Nations in 1982 states: “Each form of life is unique, deserving respect, and despite of its value for man and the other organisms, in its attitude towards it the humankind should be lead by the moral code.”

Many people and governments believe they have the right of using more and more resources, irrespectively of the consequences. The result of this exploitation approach to nature are the extinct species, the pollution affecting all levels of life, the exhausted soil and resources of the wild nature. Globally the bioproductivity of all renewable resource systems - forests, fish stock, crops and pastures, is declining after the peak of 1960-1970, because our egoistic approach destroys the productivity of the planet.

The global strategy calls for a new approach to both the wild nature, and the Man, for restructuring of life to be in harmony with nature, which will ensure options for sustainable development of the world economic and social systems.

The ethical approach to nature will result in a more rational use of its resources. The solutions of the main conflicts in the social field are hidden in finding the balance between: the right to choose the number of children in the family and the obligation to consider the limited resources of the planet; the national sovereignty and the global responsibility; the increasing consumption and the equitable distribution of goods; the quick profit and the sustainability of development.

Someone may argue that the ethical attitude towards the biodiversity is doomed as the whole political and economic power of the world is used to achieve higher and higher consumption levels. However facts like the loans crisis, the focusing of attention of the growing population of the planet and the destruction of forests, the high deficits of the governments and the unstable prices of goods are clear indicators for the emergence of a new attitude towards the resources.

Moral principles for mutual coexistence

1. The world is a complex system. The wellbeing and health of any part of it, depends on the wellbeing and the health of the others.

2. The humankind is a part of nature. The people are dependent on all natural laws, on which are dependent the other organisms on the planet. The Life depends on the intact functions of the natural systems, ensuring the nutrients and energy needed for all organisms. Each of us has a responsibility for the survival and safety, for preserving the dignity of and justice for human communities. The culture should build upon the deep respect to nature, the unity with it and the recognition that the human activities should be in harmony and balance with nature.

3. The limited resources available do not limit the human aspirations, on the contrary – they show the direction in which the solution should be sought of the issue how the human activities could maintain the balance in nature and the stability of the biodiversity, i.e. they point the way to the sustainable development.

4. All species have the right to exist. The processes ensuring the unity and existence of the biosphere, and its diversity of species, landscapes and habitats should go on. In the same way, the whole spectrum of the cultural variations created by humanity and integrated into the local environment should have the opportunity to flourish.

5. The sustainability is the main principle of any social and economic development. While defining the personal and social values the emphasis should be posed on the richness of the flora, the fauna and the human experience. This moral basis allows that the benefits of nature – food, health, science, technology, industry and recreation and tourism – are preserved for use by the future generations in both qualitative and quantitative terms.

6. The wellbeing of the future generations is a responsibility of ours. Therefore, we have to limit our consumption of the non-renewable natural resources to the level needed for satisfying the main needs of the society and to use the renewable ones in a sustainable pattern.

7. Each person has the right to take responsibility for his/ hers personal life and for the Life on Earth. Therefore a full access to education, election rights and sustainable earning is needed.

8. The diverse attitude towards nature and human life should be encouraged by facilitating the interactions that approve life and increase its diversity, irrespective of the political, economic or religious dominants of the society.

Approaches for biodiversity preservation – in situ, ex situ, protected areas, management plans, etc.

How biodiversity is preserved?

The biodiversity preservation activities may consider its three levels: ecosystem, species and genetic. However, it is apparent that the maintenance of species richness, and in particular the prevention of the species extinction is crucial for the preservation of biodiversity. The planning of the activities may consider two approaches – based on habitats or ecosystems or based on species.

The ecosystem approach aims to guarantee the protection of representative samples of ecosystems or of important habitat types – through the designation of protected area networks or imposing control on the land-use. This is made by declaring protected area networks or by enforcing other control over the land-use patterns. Of course the species, inhabiting the territory are also preserved. The advantage of the approach is that it does not require detailed knowledge on the status and distribution of all species occurring, i.e. species that are completely unknown so far are also preserved. The disadvantage being the lack of unified classification of the ecosystems to be referred in the establishment of the protected areas networks, as well as the fact that often the populations of rare and threatened species do not fall within the protected area networks, based on representative samples of the main ecosystem types. 

The species approach requires knowledge of the species to identify the priorities for protection – the threatened, resource and other species. The conservation activities are planned including often combinations of in situ and ex situ measures (see below). The advantage of the approach is that it allows to focus the often limited resources to the most priority cases. The disadvantage is that in view of the limited knowledge and the scarce resources only a small part of the recent biota can be sufficiently studied and prioritized. The main instruments of this approach being the Action Plans elaborated and applied by the Species Survival Commission (SSC) of the World Conservation Union, as well as by other organizations.

The attempts to combine the two approaches have resulted in defining and preservation of territories of high biodiversity and endemism, in particular threatened species; the use of cornerstone species, the protection of which habitats results in preservation of many other species, often of a lower priority.

The biodiversity conservation at all levels requires preservation of viable species populations. This could be gone in two ways: on the site (in situ) or outside the site (ex situ).

On the site or in situ - preserving of the large part of the global biodiversity at present is only possible through preserving the organisms in the wild in their native ranges. In general this is a preferred method allowing for maintaining the native evolution processes. Examples for this are the protected areas and the different sustainable practices outside them.

Out of the site or ex situ - the viable populations may be maintained in cultures or in captivity. The plants are preserved in seed banks and botanic gardens, and there are similar methods for the animals - preservation of embryos, eggs or sperm; zoos. The ex situ conservation is applicable to a few species only. It is extremely expensive for the animals, and even if it seems effective for many of the vascular plants, they are still just a small percent of the living organisms in the world. 

Legal protection mechanisms

The nature protection policy is usually carried out by the national governments. The respective legislation for its enforcement is very diverse, yet there are a few common directions – they deal with the protection of the flora, the fauna and the habitats. 
· The wild flora protection in general is underestimated. Legal protection mechanisms are developed mostly in the western countries.

· The wild fauna protection has longer traditions. Special legal mechanisms have existed for centuries. They are aimed at control on the use and the possession and trade. The modern legal acts interpret the flora and fauna protection complexly.

· The most important for the biodiversity preservation are the legal mechanisms for protection of the ecosystems and habitats. The control on the land-use is crucial for the management and conservation of biodiversity.
What should we know about the protected areas?

Everywhere in the world the natural ecosystems and the habitats in them have been posed under certain form of control and protection. The legal and administrative mechanisms for this used by the governments vary, and the designation of protected areas is just one of them. Territories, that have been protected in one way or another, in which control on the use of resources has been imposed, have existed since thousands of years. In India such territories had already been designated in the ІV century BC. In Polynesia the use of the taboo status has in fact created protected areas. The “hemmas” in the Western part of the Arabian Peninsula have also played this role for 1,500 years. The hunting reserves have existed in Europe for hundreds of years. The Polish kings began attempts to save the auroch in the 13th century and these continued till it was finally extinct in 1627. 

The contemporary protected areas were first established in the 19th century. In 1853 parts of the Fontainebleau near Paris were declared protected because of their picturesque value. The first in the world territory especially dedicated to nature preservation “for the satisfaction and benefit of the whole nation” is the Yellowstone National Park designated in 1872. During the eighties and nineties of the nineteenth century national parks and similar territories had been declared in New Zealand, Australia, Canada, South Africa, Mexico, India, Argentina. The first national park in Europe was established in Sweden in 1909, followed by Russia in 1910 and Switzerland in 1914. Among the first ten parks declared on the Old Continent is the Bulgarian Vitosha Nature Park.

The declaration of protected areas accelerated immensely during the sixties of last century. Probably a catalyst for this has been the First Park Congress held in Seattle (USA) in 1962 - 80% of the world protected areas have been established after it. By 2005 protected areas, aimed at preserving the biodiversity were created around the world. They numbered more than 100,000 or almost 12% of the world’s land area. The number becomes even higher if it includes the community-based conservation zones or privately protected areas. Special mention deserve the largest national park – Greenland with an area of 970,000 km2 (declared in 1974) and the largest marine park – The Great Barrier Reef with an area of 340,000 km2.

What protected area systems exist?

The Fourth World Park Congress held in Caracas, Venezuela in February 1992, recognized the need of more and better managed protected areas. It underlined that the protected areas should meet the human needs – they should not be just islands within in the sea of economic development, but rather be a part of the strategy of each state for sustainable management and reasonable use of the natural resources and should be envisaged in the spatial planning context.

The congress in Caracas declared confidence in the whole spectrum of different protected areas – from these preserving the most remarkable natural ecosystems of the world to these containing different picturesque landscapes influenced by man, but having an exclusive cultural importance. Within the frames of this broad range of senses and uses the protected areas were given many different names. Only in Australia 45 different names have been used and the UAS National Park Service manages 18 different types of territories. Globally over 140 names have been used for the different kinds of protected areas. The introducing of some order into this diversity aims to provide better understanding of the different categories of protected areas among all stakeholders is apparently a very useful step. 

As result the Congress adopted a recommendation to introduce a system of categories of the protected areas reflecting the management objectives, which should be recommended to the governments and be clarified by the respective guidelines. Below are given some texts of this Guidelines developed on the basis of the work carried out by the IUCN in the last quarter of last century. 

The main principle of the guidelines is that the categories are defined only based on their primary management objectives, and not by the name of the territory or by the effectiveness of achieving these management objectives. Central point is definition of protected area. The definition adopted is derived from that of the workshop on Categories held at the IVth World Congress on National Parks and Protected Areas:

Land and/ or sea territory especially dedicated to the protection and maintenance of the biological diversity, and of natural and associated cultural resources and managed though legal or other effective means.

This definition covers the “universe” of protected areas and all the categories should comply with it. All categories must comply with this definition. But although all protected areas meet the general purposes contained within this definition, in practice the precise purposes for which protected areas are managed differ greatly. The following are the main purposes of management:
· Scientific research

· Wilderness protection

· Preservation of species and genetic diversity

· Maintenance of environmental services

· Preservation of specific natural and cultural features 

· Tourism and recreation

· Education

· Sustainable use of natural ecosystems resources

· Maintenance of the cultural and traditional features

In view of the different combinations and priorities corresponding to the management purposes the presented below international system of protected areas categories of IUCN has been elaborated. 
	
	Purpose of the Management
	Types of PA in the world

	I. 
	Strict protection
	Strict nature reserve/ wilderness territory

	II. 
	Ecosystem protection and recreation
	National Park

	III. 
	Preservation of specific natural features
	Nature monument

	IV. 
	Preservation through active management
	Species/ habitats management area

	V. 
	Protection of terrestrial/marine landscapes and recreation
	Protected landscape or seascape

	VI. 
	Sustainable use of natural ecosystems
	Resource management protected area


While clarifying the principles for categorizing the protected areas, the following important characteristics should be considered:

The basis of categorization is by primary management objective

In the first instance the categories should be assigned on the basis of the primary management objective as contained in the legal definition on which it was established. Site management objectives are of supplementary value. This approach ensures the solid basis to the system, and is more practical. 

Assignment to a category is not a commentary on the management effectiveness
In interpreting the 1978 system some tended to confuse management effectiveness with management objectives. For example, some areas which were set up under law with objectives appropriate to Category ІІ National Parks have been reassigned to Category V Protected Landscapes because they have not been protected effectively against human encroachment. This is to confuse two separate judgements: what an area is intended to be; and how is it run.

The system of categories is international

The system of categories has been developed, inter alia, to provide a basis for international comparison. Moreover, it is intended for use in all countries. Therefore the guidelines is inevitably fairly general and will need to be interpreted with flexibility at national and regional level. It also follows from the international nature of the system, and from the need for consistent application of the categories (for example, in elaboration of the UN List of Protected Areas) that the final responsibility for determining categories should be taken at the international level. 

The national names of the protected areas may vary

In a perfect world the IUCN’s system of categories would have been in place first, and the national systems would have followed on, using standard terminology. In practice, of course, different countries have set national systems using widely varying terminology. To take one example “national parks” mean quite different things in different countries. Many nationally-designated “national parks” do not strictly meet criteria set by Category ІІ under the 1978 system. In the United Kingdom, for  example, “National Parks” contain human settlement and extensive resource use, and are properly assigned to Category V. In South America a recent study of IUCN found that some 84% of the National Parks include comparatively significant resident human populations; some of these might be more appropriately placed in another category.

A new category is introduced
The Recommendation adopted at Caracas invited IUCN to consider further the views of some experts that a category is needed to cover predominantly natural areas, which “are managed to protect their biological diversity in such a way as to provide a sustainable flow of products and services for the community”. Consideration of this request has lead to the inclusion in the guidelines of a category where the principal purpose of the management is the sustainable use of natural ecosystems. The key point is that the area must be managed so that the long-term protection and maintenance of its biological diversity is assured. In particular four considerations must be met:

· the area must be able to fit within the overall definition of protected area (see above),

· at least two-thirds of the area should be, and is planned to remain in its natural state,

· large commercial plantations are not to be included, and

· a management authority must be in place.

Only if these requirements are satisfied, can areas qualify for inclusion in this category.

All categories are important
The number assigned to a category does not reflect its significance: all categories are needed for conservation and sustainable development. Therefore, IUCN encourages countries to develop a systems of protected areas that meets its own natural and cultural heritage objectives and then apply any or all the appropriate categories. Since each category fills a particular “niche” in management terms, all countries should consider the appropriateness of the full range of management categories to their needs.

…… But they imply a gradation of human intervention

However, it is inherent in the system that the categories represent varying degrees of human intervention. It is true that research has shown that the extent of past human modification of ecosystems has in fact been more pervasive than was previously supposed; and that no part on the globe may escape the effects of long-distance pollution and human-induced climate change. In that sense, no area on Earth can be regarded as truly “natural”. The term is therefore used here as it is defined in Caring for the Earth:

Ecosystems where since the industrial revolution (1750) the human impact: (a) has been no greater than that of any other native species, and (b) has not affected the ecosystem’s structure. Climate change is excluded from this definition.

Under this definition categories І to ІІІ are mainly concerned with the protection of natural areas where the direct human intervention and modification of environment have been limited; while in categories ІV, V and VІ significantly greater intervention and modification could be found.

Management Plans

All protected areas must have a Management Plan comprising interrelated and complementary programmes for all management aspects of the territory - the biological diversity protection, the use of natural resources, the visitor management, the public relations, the research and monitoring, the education programmes, the administration, the infrastructure, etc.
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