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Section I. 
Information about the Region as a whole

Part 1. General geographic, demographic, socio-economic, ecological and environmental information

1.1 General geographic description

Russia’s Taimyr Peninsula is characterized by superlatives in terms of natural conditions. Taimyr Peninsula is the northern-most part of mainland Eurasia and also the northern-most peninsula of Russia. The climate of Taimyr is one of the most severe in Russia. Taimyr is Eurasia’s largest continuous tundra landscape (400,000 km2). The northern-most forested area of the World (Larix dahurika) is located on Taimyr peninsula.
The peninsula supports Eurasia’s largest population of wild reindeer (approximately 1,000,000) and vast wetlands along the northern coast that serve as the endpoint for the East Atlantic Flyway and the Central Asian Flyway, providing crucial nesting habitat for hundreds of thousands of migratory birds representing 200 species.

The territory of the Okrug is 879,900 km2. It occupies the Taimyr Peninsula, the northern-most peninsula in Asia, between the Yenisei Bay of the Kara Sea and the Khatanga Bay of the Laptev Sea. The territory comprises Severnaya Zemlya Archipelago, as well as more than 2.3 million ha of the coastal water zone of the Kara and Laptev Seas. The Taimyr Autonomous Okrug borders the Yamal-Nenets Autonomous Okrug of the Tyumen oblast in the west, the Sakha-Yakutia Republic in the east and the Evenki Autonomous Okrug in the south. It is the only administrative unit of the Russian Federation situated entirely to the north of the Polar circle.

Relief. The bulk of Taimyr is within the North Siberian Lowland, whereas more southerly, there is a steep rise to the Middle-Siberian Plateau. The Byranga Mountains extend in the northern Taimyr reaching an altitude of 800 above the sea level (a.s.l.). Southern Taimyr is occupied by the Putoran Mountains (altitudes: 400 – 1700 m a.s.l.), and more easterly, by the Anabar Plateau (altitudes 600-800 m a.s.l.). The Putoran Mountains are steep and dissected by narrow valleys filled by lakes. 
Permafrost grounds are widely spread in Taimyr. 

Climate.  Climatic conditions of the region are very severe. Winters are harsh and long (10 months a year), and the summers are cold. The minimum temperature in December to January falls as low as -47°C (the absolute minimum is  -63°C); the maximum temperature in July is +19°C (the absolute maximum is +35°C).
The polar night lasts for three months, the frost-free period is very short or almost absent there. The temperature of the cold season of the year (when the mean temperature is below 0оС) in the south does not differ from that in the north. However, following May 15, the difference in the temperatures in the south (in the sub zone of southern tundra) and in the north (in the sub zone of Arctic tundra) sharply increases to reach a maximum during the first ten days of July. Average temperature in July varies from +10оС in the Arctic tundra to +3.5оС in the southern tundra. The low Taimyr Mountains also form a considerable gradient of temperatures in summer. The summer period (with no snow) lasts 100-150 days. In north-facing slopes, snowfields remain throughout the entire summer.  Plant growing season lasts 40-80 days.

The depth of the snow cover in the western plains of Taimyr is 60-80 cm; in the east of the Peninsula, the snow cover depth is 50-60 cm; and in taiga, 30-50 cm. The snow cover in Taimyr lasts 260-280 days and melts in the period between May 25 and June 20. Rains and thaws occur during winter, which results in the formation of ice crust, occurring largely along the seaside. 
Annual precipitation is 110-350 mm. The tundra is characterized by low evaporation while moisture is abundant.

Hydrography. The major rivers are the Yenisei, Pyasina, Khatanga Upper Taimyra and lower Taimyra. The rivers flow into the Kara Sea and the Laptev Sea. They are characterised by mixed type of alimentation, but snow source prevail. The freeze-up period lasts from late September or early October until early June, and in the north, the corresponding dates are mid-September and mid-June respectively. The Yenisei and the Khatanga Rivers are navigable waterways. 

There are more than 500,000 lakes on the peninsula. Most of them are located on the Taimyr lowland and coastal plains. The major lakes are Taimyr Lake (the largest lake in the Russian Arctic, and the second largest in Siberia), Lama Lake, Pyasino Lake and Khataiskoe Lake. 

There are many bog areas within the territory of TAO. 

Soil cover. Soil formation in the tundra zone of Taimyr is governed by three processes, namely gleyzation (gleyzems), turfing (cryozems) and peat accumulation (bog soils). The soils of southern and typical tundra are well studied, as well as those of forest-tundra, while the information about the soils of arctic tundra is rather fragmentary. Vulnerability of soils is an important factor governing the state of tundra ecosystems. Destruction of soils by the herds of migrating reindeer causes the subsequent degradation of vegetation and microfauna and the accelerated erosion.

Soil resistance depends on the permafrost features and the resistance of vegetation cover. Therefore, the most resistant soils are those of sod type, which form on well-drained grounds under the vegetation with lesser share of mosses. These are all types of mountain soils, sod tundra and alluvial soils. Tundra gley soils of plain areas form the following sequence with decreasing resistance: gleic humus – gley humus – gley – peat humic gley – gley peaty soils. The soils of boggy series on icy grounds under the dense moss cover are the least resistant. They are bog tundra peat humic gley and tundra bog peaty- and peat-gley soils. The same is true for forest tundra and northern taiga woodlands. Soil resistance decreases from well-drained sandy sites with humus illuvial podzolic soils to gley-podzolic soils of slopes and flat plains and peat-gley soils of swampy depressions.

Soil cover of the northern taiga and mountain forest-tundra of the Putorana Mountains is composed of non-gleyic frost taiga soils, while in depressions the gley process of soil formation predominates.
Landscapes. Taimyr features the following vegetation zones: taiga, tundra and polar desert. The tundra zone is divided into the following sub zones: Arctic, typical and southern tundra. Common of the Arctic tundra are naked grounds; typical in Taimyr tundra are lichen-moss tundra; and in southern tundra, covered with shrubs (dwarf birch and willow Salix). Between the zones of tundra and taiga there is a transition zone, which is normally referred to as forest-tundra. Taimyr is characterized by a considerably more northerly penetration of the forest and tundra than in other regions of the Earth. The southern boundary of the tundra zone passes at about 71-72оN. The Taimyr tundra accounts for a considerable portion (10 %) of the world’s tundra (400,000 sq. km. out of the 4 million sq. km.). The width of tundra in Taimyr reaches 600-700 km. The development of tundra in Taimyr is determined by plain relief and climate (low temperatures and physiological dryness). 

The characteristic features of Taimyr’s vegetation cover are the poor development of lichens, except in the forest-tundra sub zone, the northernmost location of the forests and consequent shift of all latitudinal boundaries. 

1.2 Short history of the Region

Since the end of 1000 B.C. the territory of Taimyr AO was inhabited by nomadic samodian tribes, ancestors of Dolgans and Nenets. Indigenous population was engaged mainly in hunting and reindeer-breeding.

In the mid 16th century, Russians came to the peninsula and established the Dudinka settlement. Russian merchants provided all the supplies for the peninsula, so the local population was in economic dependence and was exploited by the Russians. Nevertheless, joining of the local population of Taimyr to the Russian Empire promoted the economic development of the region, in spite of colonial policy. Fabric clothing, metal crockery and guns for hunting were incorporated into the indigenous population’s way of life. 

Originally, Taimyr was a part of the Yenisei province with the city of Yakutsk as the administrative centre. Soviet regime was established here in 1920. At the end of the year 1920 first manufactures were established in Taimyr and later were replaced by trading cooperatives. Development of the new branches of the economy promoted the settled way of life of the indigenous population. From the beginning of the 30th, state and cooperative trade was developed, and collective farms were established. 

Taimyrsky (Dolgano-Nenetski) Autonomous okrug was established on December 10, 1930, as a part of Krasnoyarsky Krai. 

1.3 Indigenous Peoples and their traditional user rights and activities

Indigenous population is represented by Dolgans, Nganasans, Nenets, Entses, Kets and some others. Dolgans are the most numerous.

These peoples provide for their living mainly by hunting and fishing. Reindeer husbandry in Taimyr has always been weak and less-efficient compared with other regions of the Russian North. Among the reasons for this was a lack in the indigenous people of the high culture of productive large-herd reindeer herding, which was the basis of success in reindeer husbandry of Koryaks and Chukchi. The reindeer husbandry in Taimyr competed with harvest of numerous wild reindeer.

In the 1970s, the reindeer-breeding was completely wiped out, as the local people believed the hunting of wild reindeer and polar fox and fishing to be more profitable. The so-called “hunting huts” were built along the rivers at a distance of 20 to 30 km from one another. Nomadic indigenous peoples became settled hunters and fishermen.

The overall economic crisis of the 1990s was the starting point for the collapse of hunting based on the system of hunting huts. Market prices for fuel made it inefficient to transport fur and venison from remote sites. This caused people to move to settlements, which were still provided with food, fuel, ammunition, etc. At present seasonally-used hunting huts are located no further than 50 km from the settlements. The inhabitants of the settlements live in poverty, mainly on pensions and social aid. The products of hunting are cheaply sold to strangers. The Russians have moved to towns. Ethnic conflicts have become more often, probably caused by differences in behavior modes and communication psychology of the Nganasans and the Dolgans. The conflicts are fostered by overcrowding and lack of stable income. There are also the pronounced ethnic aspects in the recent social stratification of the population. The Dolgans use their inherent enterprising abilities to adapt themselves to a new market economy, while it is the Nganasans who still stay at remote hunting sites in the hope that “tundra would sustain them anyway.” The majority of indigenous people consider the life in the settlements to have no prospects.

Post-Soviet transformations left indigenous people with no government-sponsored employment and a diminished memory of their traditional knowledge and self-employment practices, and few options in a social/economic system that is still being remodeled.  The most realistic and desirable development route expressed by indigenous leaders is for their people to go “back to the future,” returning to their traditional methods of resource use in a modern, 21st century context.  This must happen soon, while the collective memory of their traditional way of life is still living in their elders.  In this traditional value system, the well-being and traditional lifestyles can be improved only as part of a more enlightened conservation and sustainable management approach to the Taimyr’s natural ecosystems.

1.4 Demographic data

One of the prominent features of the Taimyr is the sparse, widely scattered human population.  The long, harsh winters, short growing seasons, and the high cost of subsidies required to maintain human settlements limits the viability of large-scale settlements here, with the exception of intensive extractive industries and reindeer husbandry.  Most  people of the Taimyr live in the southern part of the peninsula in the mining and nickel-smelting city of Norilsk, in the Okrug capital of Dudinka, (240,000 people).
Since January 1, 2000, the population of the Taimyr Autonomous Okrug amounted to 54,589 inhabitants (ranking 87 in Russia according to the population number), excluding the population of Norilsk area. The Okrugs account for approximately 0.003% of the total population of this country. The urban population is 27,900 people, or 66.2%, and the rural population is 16,200. The indigenous peoples of the North account for 55.8% of the rural population. The territory of the Okrug is inhabited by representatives of more than 20 indigenous peoples of the North, as well as by the Russians (67.1%), Ukrainians (8.6%), Germans (1.5%) and Tartars (1.2%). Since January 1, 2000, there were 9,255 representatives of indigenous peoples of the North, or 21.3% of the total population of the Okrug, which includes 5,100 Dolganes (8.8%); 2,600 Nenetses (4.4%); 1,025 Nganasans (1.7%); 350 Evenks (0.6%); and 150 Enetses (0.2%).

Traditional nature use supports 33.6% of the population. Labour resources account for 59.9% of the population, with a slightly less percentage in the rural areas (53.1%).

Slightly above 3,000 persons are engaged in agriculture and traditional activities. 2,600 people live in settlements and work outside the Norilsk industrial area. Those people who are not engaged with industry account for 12.1% of the working population of the Taimyr Autonomous Okrug (except the Norilsk industrial area). Others are engaged in the industry and in the tertiary sphere.

The distribution of population is extremely uneven with pronounced concentration in rare centers of economic activities, mainly along the Yenisei, Khatanga and Pyasina rivers. The density of population is very low, there is only one settlement for the area of 30,340 km2. More than half of the population live in towns and settlements under poor living conditions. Approximately 30% of the population needs the construction or reconstruction of their houses.

Severe natural conditions increase the cost of living in the Taimyr Autonomous Okrug. According to different estimates, the costs of life support are 3.5 to 12 times higher than in the central regions of the country. Economic reforms of the recent decades have reduced the incentives for life and work in the Extreme Northern regions. The Okrug has a negative balance of migration. In 1999 the number of immigrants was 978 persons, while that of emigrants was 1,725 persons.

The following features are characteristic of the current demographic situation in the Okrug:

· the changing structure of population numbers;

· the disproportion in sex structure of the population (95 women per 100 men);

· the increasing numbers of retired workers; and

· an overall decrease in population.

1.5 Socio-economic data

The Taimyr’s economic paradigm is also in transition from a state-supported and controlled economy to a new healthy market-based economy.  The southern-most area of the Taimyr Peninsula is home to Norilsk Nickel (NMMC)- the world’s largest nickel production company.  Nickel mining will continue to be the major economic activity in the Taimyr in the foreseeable future.  Newly discovered ore, oil and gas deposits, spur plans for the construction of new mines, plants, pipelines and communications infrastructure.

Oil and gas are thought to be plentiful in the peninsula and Government is encouraging exploration, having recently signed an agreement with the Shell Oil Company to begin oil exploration activities in the Peninsula.

The economic importance and potential of the Taimyr Autonomous Okrug would be much greater if the Norilsk area and activities were administratively part of Taimyr. The NMMC produces over 90% of nickel, over 70% of copper and cobalt and approximately 100% of platinum metals in Russia. However, the NMMC permanently faces the problems of supporting the life of its workers. Increased labour and infrastructure costs reduce the amount of finances spent on the updating of production technologies.

The Okrug is unique in the amount and composition of its mineral resources that are largely unexploited because of severe natural conditions and poor infrastructure of the territory. At present the only deposits that are developed are those that guarantee high efficiency of extraction and production, particularly copper and nickel ores, which are processed at the NMMC. No changes in the development of mineral resources could be foreseen in the near future. The share of oil and precious metals would likely increase in the total cost of extracted minerals.
The Taimyr Autonomous Okrug is among the least socially and economically developed regions of the Russian Federation. Approximately 70% of the population earns less than the subsistence minimum, and 75% of the Khatanga and 85% of the Ust-Yenisei raion’s population live below the poverty line, far exceeding the respective all-Russian values.

The global risk to biodiversity preservation, both in Taimyr as a whole and within the protected natural territories, is caused by the socio-economic and political crisis in Russia, which is the most pronounced in such remote areas as Taimyr. The state-governed nature protection activities are almost offset because of the catastrophic reduction of the state budget incomes. Other forms of preventing the loss of biodiversity come into sharp conflict with the results of extensive development of the economy, which for decades was oriented on the export of oil, gas and other raw materials as the main source of gaining the foreign currency. The result is a dramatic evolution of the situation when the industrial extraction of natural resources, including those of Taimyr, becomes the priority even under the risk of total or partial large-scale destruction of natural landscapes and unrecoverable loss of unique aboriginal plant and animal cenoses. 
The Taimyr’s population experiences an extremely high level of unemployment; the workers suffer from the wages delay and the living standards are extremely low. The situation cannot but result in the unreasonably intensive exploitation of natural resources. In most cases, the local population use natural resources in order to survive and provide for their subsistence, though sometimes they serve as a source of quick and easy enrichment. 
1.6 Infrastructure of relevance

Transport communications at the Taimyr are mainly marine (the year-round navigation along the Northern marine route) and aviation.

There is a large airport Alykel in Norilsk, local airports in the city of Dudinka, as well as in Talnakh, Khatanga, Karaul and Dikson settlements. Practically all settlements have helicopter-landing sites.

The motor roads are practically absent. The only year-round 100 km long road goes from Dudinka to Norilsk via the Alykel airport (56 km from the town of Dudinka). Parallel to the road is the world’s northernmost railroad from Dudinka to Norilsk.

Automobile communication between the settlements of the Okrug is possible by the so-called “winter roads,” accessible from January until late May. Individual driving in tundra is forbidden.
1.7 Ecological data  (significant ecological features)

The main source of pollution is the city of Norilsk and its NMMC (“Norilsk Nickel”). At present more than 13 million hectares of hunting and grazing lands could not be used because of industrial pollution, with the economic damage being estimated at 50 billion rubles. Sewage discharges have completely destroyed the fish resources of Shchuchiya, Kupets, Ambarnaya, Talnakh and other rivers. Concentrations of pollutants exceed the permissible levels by 106 times for copper, 2 for zinc, 13.8 for ammonium, 6.6 for nickel, 11 for phenols and 150 for iron. The increased pollution of underground water is another environmental problem.

The resulting changes in microclimate and other natural conditions of the region are extremely adverse for indigenous peoples. Land withdrawals and technogenic effects of the NMMC have ceased the activities of many farms and settlements, without any compensation for economic and environmental losses. The Norilsk industrial area and the adjacent territories could be regarded as a zone of environmental crisis.

The adverse effects of other enterprises are much smaller, however they could provoke serious environmental problems on the local level because of extremely vulnerable natural ecosystems of the North. There are no emission-cleaning facilities at all 66 enterprises of the Okrug. The settlements lack sewage treatment, except of the town of Dudinka, where the available capacity is still inadequate. Drinking water supply is therefore the resulting problem. There is also the problem of wastes collection and utilization, including those accumulated on marine coast and riverbanks.

Among other environmental problems are the utilization of mercury lamps (this type of wastes amounts to 4 to 5 tons annually) and the radioactive contamination from the nuclear-powered vessels. The ports of the Okrug are far from meeting the safety requirements and the levels of contamination are 500 to 1500 mrn per hour in the vicinity of lighthouses.

Part 2. Key issues to be investigated and described

2.1 Data on regional administrative system

The Peninsula’s political status is that of an Autonomous Okrug within the Russian Federation.  This means the local officials have wide latitude in establishing local laws and policies governing resource use and conservation.
There are two administrative units within the Taimyr Peninsula, namely the Taimyr Autonomous Okrug and the Norilsk industrial area. The Taimyr Autonomous Okrug is the statutory unit of the Russian Federation.

The Taimyr Autonomous Okrug includes 4 administrative raions, namely Dikson (with the center in the Dikson settlement), occupying the north-western part of the Okrug; Ust-Yenisei (with the center in the Karaul settlement), along the both banks of the Yenisei River to the north of Dudinka; Khatanga (with the center in the Khatanga settlement), occupying the basin of the Khatanga River and the north-eastern part of the Okrug; Dudinka (with the center in the city of Dudinka), covering the Kheta River basin and the central part of the peninsula, as well as the southern belt of forest-tundra along the both banks of the Yenisei River to the south of Dudinka. There are 30 settlements within the Okrug, the central one is the city of Dudinka.

Within the territory of the Okrug there are: the cities of Talnakh, Kayerkan and Oganer; the city of Norilsk under the authority of the Krasnoyarsk krai; and the Snezhnogorsk settlements under the authority of Norilsk.
2.2 Regional partners in biodiversity conservation are as follows:

· Administration of TAO

· Duma of TAO

· Department of agriculture and development of settlements of TAO

· State Committee for Natural Resources of ТАО

· Committee for land resources and land use of TAO

· Research Agricultural Institute of the Extreme North

· Institute of Forestry, Northern Branch of the Russian Academy of Sciences

· Institute of Lymnology 

· Arctic and Antarctic Institute

· Botanical Institute of the Russian Academy of Sciences    

· Moscow State University

· Research Institute of ecology and evolution problems, Russian academy of science 

· Joint-stock Company “Norilsky Nickel”

· Joint-stock Company “Norilskgazprom”

· Environmental NGOs (see part 2.8)

· Association of indigenous peoples of Taimyr

· State biosphere reserve “Putoransky”

2.3 Existing relevant plans or initiatives in progress, underway or planned 

Regional TAO executive and legislative authorities are taking an active interest in solving environmental problems. Therefore, there are good prospects for improving the existing environmental law and policy framework.  In fact, this work is already well underway in the Taimyr.  An examination of the TAO policies recently approved shows that the TAO is making progress in incorporating the strategic principles into its law and policy framework that were enunciated by the Pan European Biological and Landscape Diversity Strategy (PEBLDS):  

· The Principle of Careful Decision Making. Use best available information and adopt economically and socially sound measures to act as incentives for the conservation and sustainable use of biological and landscape diversity (B&LD)  

· The Principle of Avoidance: Require EIAs for projects that are likely to have significant effects and allow for public participation in such procedures

· The Precautionary Principle: Avoid or minimize potentially adverse impacts of activities
· The Principle of Translocation: Relocate, to areas where they will cause less impact, those activities that are exceptionally harmful to B&LD and cannot be avoided

· The Principle of Ecological Compensation: the harmful effects of activities in areas of high B&LD value must be balanced by compensatory conservation measures by the user

· The Principle of Ecological Integrity: the ecological processes responsible for the survival of species should be protected and the habitat upon which their survival depends maintained

· The Principle of Restoration: Where possible, restore damage done in the past

· The Principle of Best Available Technology and Best Environmental Practice  

· The Polluter Pays Principle: costs of measures to prevent, control and reduce damage to B&LD are borne by the responsible party, as far as is appropriate

· The Principles of Public Participation and Public Access to Information: creating sufficient, active public support for B&LD measures by involving public and private stakeholders in decision-making 

Protective measures for the animals of the Taimyr included the following activities:

· Several nature reserves (zapovedniks) and 2 game reserves were organized in 1979 to 1993;

· Rare and threatened species were included in the Red Book. During the last 20 years their numbers were stabilized or restored;

· Successful re-acclimatization of musk oxen took place in 1974 to 1979;

· Experts in the conservation of biodiversity strongly recommended to include many of Taimyr’s sites into the UNESCO List of the World Natural and Cultural Heritage Sites.
The list of relevant projects in Taimyr includes:

1. “Establishment of a System of NPAs in the Russian Arctic.” Three-year project, supported by the Ministry of Agriculture, Fisheries and Environment of the Netherlands, to create nine new NPAs in the Nenets Autonomous Okrug, Sakha and the Taimyr Peninsula. On January 22, 1999, G.N. Nedelin, Governor of the Dolgan- Nenets Autonomous Okrug, signed a Decree on the Creation of a New Brekhov Islands Nature Reserve, which will cover 288,487 ha of land. The Executing Organisation is WWF in Russia. 

2. “Formation of a Database on the Biodiversity of Taimyr Reserve.” Executing Organisation is Taimyr Reserve.

3. “Establishment of Bolshoi Arсtichesky Reserve and a State Nature Reserve of Federal Significance in the Severnaya Zemlya Archipelago.” The project was to contribute to the establishment of one of the world’s largest reserves (area 4,169,222 hа), where unique tundra ecosystems, including the nesting and moulting grounds of hundreds of thousands of migratory amphibious and wetland birds (brent goose, lesser white-fronted goose, sandpipers) are declared to be under protection. The reserve includes many marine arctic islands and archipelagos. Its establishment represents a considerable step forward for the protection of the East Atlantic bird migration route. The reserve was established in 1993. In this project WWF provided assistance with the purchase of equipment and vehicles and the establishment of a reserve office in Dudinka. WWF is the Executing Organisation in Russia. 

It is also planned to implement another GEF Project in Taimyr aimed at biodiversity conservation in tundra ecosystems, and conservation of wild reindeer populations. The project is in its preparatory phase. 

2.4 List of local experts ready to work under the project

Local specialists in biology, geology, tourism, etc., are prepared to participate in the project implementation. Specialists of Research Institute of Agriculture of the Extreme North have extensive experience in the work on Taimyr. These specialists are:  

· Mr. K.A. Laishev, Director of the institute, Doctor of Veterinary;

· Mr. L.A. Kolpaschikov, Head of Division for the Institute, Doctor of Biology; and

· Mr. Y.A. Kokorev, ornitologist, senior specialist of the institute. 

The following specialists could also be involved in the project:

· Mr. V.A. Larin, Director of “Putoranski” zapovednik;

· Mr. V.M. Melnichenko, committee for Land Resources;

· Ms. T.V. Vlasova, “Norilsk Nickel” enterprise, specialist in environmental protection; and

· Mr. O.R. Kroshevsky, founder of the private national park, specialist in relations with indigenous people. 

2.5 Identify and short review of regional (and federal) legislation relevant to the Project 

TAO is one of the regions of the Russian Federation where the environmental law and policy arena is rapidly developing. The regional Law on Protected Areas was approved in 1998. In 2000, the Law on Environmental Protection (LEP) was adopted by the Duma and signed by the Governor as the environmental law framework for the region. In 1997, the TAO Duma adopted the Law on the Conservation and Management of Fresh Water Bodies.

The TAO LEP is the basis for the other regional environmental laws and contains some provisions of particular importance.  It is a well thought out and thoroughly elaborated legal document. The law includes a number of provisions absent in the federal legislation, namely environmental insurance, environmental norm-fixing, environmental audit, etc. 

The LEP: 

1) requires authorities to share information openly with the public on environmental quality and pollution control; 

2) requires the government to set reasonable environmental quality standards;

3) allows the government to establish economic incentives for environmental protection for the private sector; 

4) states the general principles of environmental insurance; 

5) requires EIAs (Environment Impact Assessment) to be conducted; and 

6) allows environmental associations (NGOs) to participate in and contribute to public environmental work.   

These provisions provide a basis which the project and other conservation efforts in the Taimyr are able to build upon. 

The TAO Law on the Protected Natural Territories is of great importance for regulating the problems in the sphere of biological and landscape diversity conservation. This law is largely based upon the provisions of the federal law On the Protected Natural Territories. Of special note is the fact that the proposals of the Reserves Department of the State Committee of the Environment of the Russian Federation have for the most part been taken into account while preparing and approving the regional law. The law contains some important provisions with respect to financing protected areas from the regional administration’s budgetary and non-budgetary funds and bolstering the status of protected areas in Taimyr.  However, the law could be strengthened in terms of making protected areas more open to community input and their management more integrated with their surrounding landscapes.  

These two laws have certain drawbacks; therefore, they should be amended.
Relevant environmental laws that have yet to be developed for the TAO are a Law on Wildlife and a Law on Forests. 

Table 9 lists major federal laws in the sphere of the environment protection and nature management and the corresponding laws of the TAO, as well as the recommendations on the improvement of the TAO legislation.

It should be noted that regional legislation of the Taimyr Autonomous Okrug is not yet adequately elaborated in terms of the indigenous population. TAO legislation needs to be expanded in the sphere of organization of the areas of traditional nature management and development of co-governance on the basis of the territorial self-administration of indigenous peoples of the North.

Active legal regulations to some extent satisfies the requirements, however, it is necessary to strengthen the control over their application and strictly regulate the increasing tourist pressure, particularly, the hunting tourism. Special attention must be given to the problems of investigation and conservation of endemic forms. It is also necessary to protect the upper layer of soils covering tundra areas, tackle the problems of industrial pollution and municipal wastes (the Canadian experience would be helpful in this case), as well as to support the environmental education of the local population.
2.6 Identification of key biodiversity values in the Region

The high biological diversity within Taimyr area is a result of both the unique combination of zonal plant and animal cenoses and the wide occurrence of intrazonal systems. Taimyr is characterized with a unique combination of animal cenoses typical for the zonal continental tundras, as well as their island and mountain invariants. The areas of many species characteristic of Europe and Eastern Siberia overlay there. The southern elements penetrate far to the north. The biogeographical features of Taimyr are typical for the whole Arctic region.

Vegetation diversity. In the zone of polar deserts, vegetation is extremely sparse with predominance of open spaces; mosses and lichens (Ortothecium chryseon, Oncophorus wahlenbergii, Racomitrium spsp., Thamnolia subuliformis, Stereocaulon spsp., Сetraria spsp., etc.) are the main elements of flora and the higher plants are quite few. The projective coverage at watersheds does not exceed 10 to 15%. The close cover of grasses and sedges is typical of the valleys which are the main grazing areas for small groups of reindeer that spend the winter season to the north of the Byrranga Mountains.

There are approximately 50 to 80 species of higher plants in the polar deserts. The vegetation shows signs of degradation and once disturbed, restoration is extremely slow. 

In the sub zone of arctic tundra, the watersheds are dominated by polygon tundra with Salix polaris, Deschampsia borealis, Alopecurus alpinus, Luzula nivalis and other species. The pattern of vegetation cover is polygonal with projective coverage of about 20 to 50%. Flora is more rich than in polar deserts, in some areas numbering up to 100 to 130 species. Zonal vegetation is of grass-dwarf shrub and grass-dwarf shrub-moss types. Moss layer is dominated by the same species that are common in the sub zone of typical tundra, i.e. Hylocomium splendens var.obtusifolium, Tomentypnum nitens, Aulacomnium turgidum, with several species of Dicranum, Oncophorus, Ditrichum and other genders. Few lichens – Dactylina arctica, Cladonia spsp., Cetraria delisei, C. Cucullata – are of low fodder value. Among the higher plants there are Luzula confusa, L.nivalis, Salix polaris, Saxifraga hirculus, S. glutinosa, S. cespitosa, S.platysepala, Alopecurus alpinus, Dupontia psilosantha, D.fisheri, Deschampsia borealis, Eriophorum scheuchzeri, E. polystachion, Carex concolor and C. misandra. Shrubs are nearly absent, except for small groups of Salix reptans in the river valleys.

Arctic tundra areas are the main summer grazing lands and the grasses are the major fodder for reindeer.

In typical tundra, the moss layer composed of Hylocomium splendens var.obtusifolium, Tomentypnum nitens, Aulacomnium turgidum, Polytrichum strictum, and Dicranum elongatum is of primary importance. Among the dominant species are also Carex arctisibirica, C. concolor, Eriophorum polystachion, as well as dwarf shrubs, such as Dryas punctata, Cassiope tetragona and Salix polaris. In some places, particularly in the south, the creeping shrubs are rather abundant, namely Salix reptans, S.pulchra and Betula nana. Dwarf shrubs are more numerous at well-drained sites, while the sedges dominate the flat lowlands. Lichens are abundant only at the snow-covered slopes with Cassiope tundra.

Floristic composition is far more rich amounting to 160 to 190 species in the north and 210 to 230 species in the south of the sub zone. The leadership of arctic species is slightly reduced in the southern regions by an increasing share of hypoarctic species. The watersheds are usually covered with patch and patch-mound tundra, the percentage of patches not exceeding 20% of the area. Zonal vegetation is represented by eriophorum-sedge-moss, eriophorum-willow-sedge-moss and cassiope-moss cenoses. In the valleys there are intrazonal meadow and shrub cenoses with the species composition, which differ from the zonal one. Terraces and ancient lake depressions at the watersheds are now swampy. All types of tundra bogs are present in the area and the mounds of Polytrichum strictum are grown with numerous shrubs.

Resistance of the vegetation of different biotopes greatly depends on the cryogenic situation. Bog cenoses on icy grounds are the least stable, however the share of sedges and eriophorum usually grows after disturbances, thus increasing their fodder value.

Typical tundra is the principal grazing area of wild reindeer in the summer, when the animals use mainly green fodder, such as leaves of shrubs, grasses and even mushrooms.

Vegetation of southern tundra is characterized by the presence of shrub cenoses at the watersheds, with predominance of Betula nana and Salex spp. The variety of species is higher than in typical tundra – about 230 to 260 species are present with a considerable share of hypoarctic ones. This vegetation is nearing forest-tundra in terms of floristic composition and structure of cenoses. The plant cover is continuous, patches play the secondary role. Among the dominating plants are mosses, shrubs and sedges (Carex arctisibirica, C. concolor, Eriophorum polystachion, E.vaginatum, the latter being of higher importance there than in typical tundra). In some places the slopes are covered with Duschekia fruticosa, and the Eriophorum is abundant only at well-drained outcrops of moraine ridges. 

Intrazonal vegetation of valleys and slopes includes grass meadows, shrub communities (Salix lanata s.l.) and grassy bogs. Terraces are mainly covered with polygonal bogs and there are tundra-bog cenoses in the depressions. Mounds are usually grown with Polytrichum strictum, P.juniperinum, Sphagnum fuscum, S. balticum and shrubs.

Vegetation of southern tundra has high fodder value but an unfavorable situation in the summer, namely deep melting of bogs and a host of bloodsuckers, which results in its utilization only during the spring period of calving when the animals feed mainly on the undersnow green grasses.

The major difference between forest-tundra vegetation and that of southern tundra is the presence of sparse forests at the watersheds and rather dense tree stands in the valleys. The vegetation is characterized by low dependence of bush wood and grass layers, lack of common edificating synusia and the typical living form of elfin woodland. Among the dominating plants are mainly shrubs and deciduous dwarf shrubs, as well as sedges (at the bogs). The upper layer is composed of Larix gmelinii. Ecotone situation results in its lower resistance, thus the destruction of the upper layer by fire or cutting leads to intensive growth of lower layers, and woodlands are replaced by tundra. Mutual penetration of forests and tundra is an oscillating process, depending upon climatic conditions and, recently, on the anthropogenic impact, for example, overgrazing.

Vegetation of Byrranga and Putorana mountains shows the obvious altitudinal zonality, although the number of belts is rather limited. The mountain belts exhibit the same features as the vegetation zones of polar deserts, tundra and forest-tundra. The character of mountainous vegetation to a great extent depends on the nature of parent rocks and the slope angle and aspect. Therefore any vegetation type would be less stable in the mountains than at the plain. Specific mountainous environments give rise to unique plant communities, such as cryophytic steppe meadows, chemogenic mountain deserts, hanging eutrophic mountain bogs, etc.

Within the Byrranga Mountains golets deserts and kurums are located higher than 300 to 400m above the sea level. Down the slope they are replaced by grass tundra and grass-moss-eriophorum tundra in more favorable situations. Grass-moss and willow-grass-moss cenoses are more common for the areas covered with fine sediments. Closed meadows are often present in the valleys, and terraces are covered by grass bogs with shrubs, allowing reindeer to stay there for a long period, sometimes for the whole summer.

Lower parts of the Putorana plateau slopes and the valleys are covered with larch woodlands. The rich lichen cover is the major winter fodder of reindeer.

Mountain flora is much more rich than that of the plains. Flora of the central parts, numbering 260 to 270 species, is comparable to southern tundra. The southern slopes of Byrranga Mountains host 300 to 330 species. Many populations of rare species exist there at considerable distances from their main area. Cenoses are dominated by a limited number of plants, namely Dryas punctata, Novosieversia glacialis, Poa glauca, Carex rupestris, Salix polaris, Oxytropis nigrescens, Deschampsia brevifolia and abundant Papaver spsp., Draba spsp., Potentilla spsp. It is the only area where arctic species of Dryopteris, Woodsia, Cystopteris are found. 

There are a total of 47 species of mammals in Taimyr and the adjacent sea areas, representing 7 orders (see Table 1). The majority of these species belong to 3 orders, i.e. Rodentia, Carnivora and Insectivora. Key mammal species are: Thalarctos maritimus; Odobenus r. rosmarus; Monodon monoceros; Odobenus rosmarus Laptev; Ovibos moschatus; Rangifer tarandus; Ovis nivicola borealis; and Ursus arctos.

The fauna of terrestrial mammals, numbering 39 species, is quite diverse as opposed to the marine mammals. Severe conditions of Taimyr’s Arctic lacking the warming influence of the Gulf Stream are the main cause of the low diversity of Pinnepedia and Cetacea species. 

The mammals of Taimyr are of extreme economic importance. The lifestyle and well-being of the local population is largely dependent of their utilization.

See Tables 1 to 3 for the mammals of Taimyr.

There are 182 bird species within the protected natural territories of Taimyr. The number of nesting birds amounts to 140 species. Most of them represent the orders of Passeriformes, Charadriiformes and Anseriformes, totally accounting for 85% of the bird fauna. Key species are Branta bernicla, Pagophila eburnean, Rufibrenta ruficollis, Anser erythropus, Falco rusticolus, Haliaeetus albicilla.  
The number of species and the set of taxons decreases to the north of Taimyr, as in other Arctic regions. The areas with specific physical geographical features differ in the composition and ratio of particular systematic groups. The diverse bird fauna of Taimyr includes typical representatives of all natural zones, from the arctic tundras and polar deserts to forest-tundra and northern taiga, as well as a number of marine and mountain species. (See Table 4, for more information on bird fauna). 
Fish fauna of Taimyr is diverse, with 58 species, including one of Cyclostomata. The most numerous families are Salmonidae, Coregonidae, Cyprinidae and Cottidae, accounting for over 50% of the fish species. Special ichtiological studies are few and their results are poorly presented. The most recent monograph about the Russian reserves (1999) mentions little more than 15 species inhabiting the Taimyr reserve. 

The ratio of species belonging to different ecological groups demonstrates the unique diversity of water environments of Taimyr. Vast territory of the peninsula and the dense network of rivers and lakes cause the predominance of typical freshwater species in the local fish fauna. Considerable jutting of the Taimyr Peninsula into the Arctic Ocean, the extremely long shoreline and vast coastal parts of the sea, as well as well-developed and stable links between the large river systems and the sea, determine the occurrence of many marine and anadromous species, and the freshwater species visiting river mouths and sea bays with low water salinity. 

The unique feature of Taimyr is the species diversity of Salvelinus family, four of them are regional endemics, namely S. Tolmachoffi (Esei-lake Charr), S. Boganidae (Boganida-lake Charr), S. Drjagini (Dryjagin`s Charr), S. taimyricus (Taymyr-lake Charr) (Savvaitova, 1989). The most numerous are Coregonus sardinella (Least Cisco), C. Autumnalis (Arctic Cisco), C. Lavaretus (Humpback Whitefish), C. Muksun (Muksun), and Mallotus villosus (Capelin), Boreogadus saida (Arctic Cod) in the coastal waters. The abundance of fish, particularly large numbers of predominant and co-dominant species, determine the appearance of biota, structure and dynamics of both peninsular and marine animal cenoses. Fish is an extremely important element of food chains. The state of fish populations governs the well-being of Taimyr's species of Gaviiformes, and to a lesser degree, many species of Charadriiformes, Haliaeetus albicilla (White-tailed Eagle) and Ursus arctos (Brown Bear). Many common species of fish are very important for people,  8 to 10 of which are intensively used by local residents. 

See Table 7 for the description of fish fauna. 

As for reptiles and amphibians, these groups are generally not typical for Taimyr’s fauna. Their reliable findings are recorded only in 1 to 3 sites within the forest-tundra and northern taiga landscapes of the peninsula. Among the reptiles, Lacerta vivipara (Parous Lizard) is known, while amphibians are represented by Hynobius keyserlingii (Siberian Salamander) and Rana arvalis (Moor Frog).
At present, there has been no comprehensive review on the fauna or the distribution of invertebrates in Taimyr, however some publications analyse the available data on different groups of invertebrates.

Nature protected areas. There are three state nature reserves (zapovedniks), namely Taimyrsky biosphere reserve organized in 1979; Putoranski (1988); and Great Arctic (1993). The Taimyrsky reserve is also the biosphere reserve, and the Putoranski reserve has been nominated to the UNESCO List of the World Natural and Cultural Heritage Sites. There is also Severnaya Zemlya Federal Game Reserve within the Taimyr Autonomous Okrug.  The area of the TAO also includes two other protected territories – Purinski and Bikada wildlife reserves. Protected areas account for approximately 13% of the TAO’s total land area. 

Analysis of fauna of the protected natural territories of Taimyr indicated the presence of practically all rare species of different systematic groups. Therefore the territories are of particular value in the process of the long-term preservation of biodiversity. The almost full range of mammal and bird species occurring in the region characterizes protected natural territory. They are reserves with the functions of preserving the populations of endangered species, conserving biological and genetic resources and the species diversity. However, the network of protected natural territories of Taimyr is far from being all-inclusive and effective, because there are yet no reserves to protect the biodiversity of unique animal cenoses in southern tundra and forest-tundra of Southern Taimyr and on the continental shelf bordering the northern frontier of the peninsula.

The biological diversity of the protected natural territories of Taimyr is not yet adequately studied.

The existing protected area system was not developed, nor is it managed, to maximize connectivity and support a biodiversity conservation and management regime that maintains ecological processes. For example, NPAs do not include many of the key migratory habitats (calving/summer grounds, bottlenecks on migration ways, nesting areas).  There is a lack of understanding on how to do this, in part because there is insufficient knowledge of the Taimyr’s ecology to support good management and decision-making. 
2.7 Identification of key environmental threats in the Region  

A considerable increase in Taimyr’s population during the period of its development in the 1920s, has endangered a number of landscapes and animal species. The most harmful effects are caused by the mineral extraction, construction and operation of industrial and transportation objects, air, water and soil pollution, destruction of landscapes, as well as by hunting and fishing.

The extreme fragility of tundra soils and vegetation and the annual fluctuations in population of arctic lemmings and reindeer makes these habitats sensitive to even minor disturbances. Inappropriate exploration and extraction practices can cause pollution leading to habitat destruction, which is made worse by the low level of resiliency of Arctic plants and soil structure.  Roads and other infrastructure (surface pipelines, and mining activities) have badly fragmented the landscape in areas of western Taimyr.

If nothing is done to prevent and/or mitigate activities such as inappropriate mining and oil/road development, they will ultimately fragment the landscape, reduce connectivity and destroy habitat in the peninsula and disrupt key ecolgocical processes like seasonal migration.  This situation calls for a preventative intervention to demonstrate how the Taimyr can maintain its unique biodiversity and landscape-scale ecological processes.

Risks to Taimyr biodiversity conservation are presented in Table 8 in more details. 

2.8 List of NGOs and their interest

“Taimyr Green Front”

Mr. V.Rapota is the Head. This NGO was established in 1989. The main fields of interest are cutting of industrial emissions of Norilsky Nickel, conservation of the northern protected stows “Valek”, “Melkoe”, and “Khantaiskoe.” 

“Human being and the environment”

Chairman is Ms. N. Kryukova. This NGO was established in 1990. Fields of interest are ecological expertise of projects and managerial decisions, and also environmental education. 

“Centre for arctic culture and civilisation ”

The Director is Mr. N. Lovelius. The Centre was established in 2001, in Khatanga settlement under the auspices of the TAO Administration. 

The major goals are to create optimal conditions for the identification of, research into and conservation of unique values of Taimyr, as well as of the Russian Arctic as a whole, promotion of the sustainable development of indigenous population of the North. One of the main fields of activity for this NGO is a search for the most effective method to solve the problems of the North and to develop model technologies for the conservation of Arctic wealth. 

There should be mentioned the WWF Arctic Programme and WWF Russian Programme Office, which have been key in protected areas development and other environmental projects in the region, the Association of indigenous peoples of Taimyr, private national park “Lama,” and “Golden Ring” Foundation. 
Section II 
Information about the proposed model area

Part 1 Description of the model area “River Popigay Basin”

1.1 General information

The territory is located within Khatangskiy District of TAO, it borders on Anabarskiy ulus of Yakutia. The area is 43,000 km. It includes almost all the basin of the Popigay river, excluding its small left affluents flowing on the territory of Yakutia. 

The major settlements are Popigay settlement located in the mouth of the Rassokha River, Sopochnyi settlement in the lower course of the Popigay River, and there are also summer settlements (uninhabited in winter). 

Indigenous peoples of Taimyr represent almost the entire population of the model territory. Dolgans are the majority. They have almost entirely preserved ancient traditions and lifestyle. A total of 381 indigenous residents are registered within the territory including 133 working persons, all them Dolgans. 130 family economies are registered within the territory.

The life style of the Popigay indigenous population is based on fishing and domestic reindeer-breeding, and to a lesser extent hunting. The industries that proliferated in the Soviet era no longer exist. For instance, fur animal breeding in cages has almost disappeared with the remaining 250 Polar fox. Former Soviet farms have been converted to state-owned unitary enterprises, and the Popigay territory can be referred as such. The State Regional Unitary Enterprise Popigay (GOUSP) occupies an area of 2,663 ha of reindeer pastures. It is the largest reindeer-breeding and commercial farm in the Khatanga region. A total of 132 workers are employed in the Popigay enterprise including 84 workers engaged in traditional crafts (56 in reindeer-breeding, 4 in fishing and 24 in handicrafts).

As of early 2001 the reindeer herd totaled 3,539 heads. Reindeer-breeding is facilitated by vast areas under winter lichen pastures in piedmont and lowland areas. Reindeer-breeding remains the foundation of economy of small-numbered peoples – Dolgans. In 2000, the average salary in the farm was Rubles 3,075 per employee. Some products are sold to Tabo trading firm, and some are sold to the local population. In 2000, the GOUSP Popigay sold domestic reindeer products worth Rubles 20,000 thousand, wild reindeer products worth Rubles 265,000 and fisheries products worth Rubles 27,000. According to the management, the farm needs a mini-plant for processing reindeer and fisheries products, and new in-depth processing technologies should be introduced. It would considerably improve the quality and variety of products, and increase revenues that would facilitate economic and social development of small-number peoples in the territory.

The proposed model territory is the major area of winter pastures for domestic reindeer in the Popigay GOUSP, the leading reindeer-breeding farm in Khatanga region where most of the traditions of domestic reindeer handling have been preserved. Until recently it has been the only territory where the local population migrates together with reindeer to the north and south. A minimum of 13 families permanently migrates within the Popigay region.

Reindeer-breeding in this region has nomadic nature, summer pastures are located close to the coastal zone, and winter pastures lie in the southern part of the territory covered by forest vegetation. 

There are two types of reindeer breeding:

1. Nomadic reindeer-breeding in tundra in combination with hunting (Arctic fox) and fishing. The area for reindeer-breeding is relatively small, sometimes circle-like, livestock in herds is small in number, the area of nature use is in the southern tundra and forest-tundra, close to major water sources (basins of the Bolshaya and Malaya Balakhnya Rivers, lower course of the Popigay River, as well as the territory between the southern coast of the Khatanga Bay and the Popigay river). 

2. Nomadic reindeer-breeding in forest-tundra, with a considerable role of wild reindeer-breeding in the area is located in the middle of Popigay basin. In two easternmost rural areas of Khatangsky district (namely Syndasskovskaya and Popigayskaya rural areas), the Dolgans are in close relations (economic, cultural, marital) with the population of Anabarsky ulus of Sakha-republic. There is a basic centre of traditional reindeer-breeding still remaining. 

A state subsidy is intended to stimulate domestic reindeer-breeding. The sums are negligible - a federal aid of Rubles 110 per one reindeer and a regional subsidy of Rubles 2.5 per one kilo of reindeer meat sold to the state.

Local population traditionally hunts wild reindeer. According to the existing quota, a local resident is allowed an annual kill of 10 reindeer free of charge for local consumption. Above quota, animals can be killed at the cost of Rubles 150 per capita. In addition, wild reindeer are killed on a commercial basis. To participate in this type of activity a candidate should obtain a special license.

The existing fisheries are limited with only 9 metric tons of fish caught in the current year. Such low catch is due to extremely complicated transportation of the catch, and local population catch fish for local consumption, not for sale. The indigenous population is usually allowed to catch fish for local consumption free of charge. When the catch is sold to traders, a fisherman must buy a 1,000 Rubles license.

Today a farming pattern in agriculture is promoted within the territory. Land tenure is free of charge for an ultimate period or for a fixed term. A river section can be hired for a five-year term if an owner plans to fish within a specified territory.

In the past, the fur hunt was a substantial component of local economy. Today a demand for wild furs has dropped, and the most broadly hunted species was Polar fox. This decrease in demand is possibly due to a low demand for long-hair furs. The last procurement of Polar fox pelts from hunters took place in 1999 with a total 2,000 pelts purchased at extremely low prices.

The indigenous population usually has 3 or 4 children per family. Unemployment is high, particularly among women. Yet other examples could be cited. Under leasing programs the indigenous population hire equipment and earn good money. For instance, a certain representative of small-number indigenous people has registered an agricultural farm, hired the necessary equipment on a leasing program and paid the debts within a short notice. His two grown sons established their own farms. Like in the past, they are traditionally engaged in reindeer-breeding, fishing and fur hunting.

According to the estimates of local experts, in the post-Soviet time the indigenous population have split into two groups: 1) those who lost everything and are nearly extinct without state support and as a result of unemployment and alcohol abuse, and 2) those, possibly a minority, who were proficient enough to resist adverse impacts. Among them are reindeer-breeders, both old and new. Practically all of them run family-owned farms, and the ratio of state-owned reindeer in Taimyr herds is dramatically decreasing. These people could form a basis for revival of traditional lifestyle and habits, particularly if supported by local authorities, not by subsidies, but by principal decisions on the local legislative level – particularly regulating their relationships with industry.

The indigenous population is most likely to find themselves in traditional nature use rather than in unequal competition with migrants better adapted to life and work in settlements. Traditional handicrafts are being revived, e.g. bone and stone carving. Local residents are often hired as guides of palenothological and archeological expeditions, scientific and ecotourists.

The south-western part of the territory is located in the foothill area near Anabarskoye Plateau (Tis-Tas and Lazar-Keriga highlands). Tara-Tas Chain is located to the north of the Fomich River (left affluent of the Popigay River). 

The northern and the eastern parts of the territory are within the North-Siberian lowland. The relief is plain (heights vary from 30 to 40 metres), primarily with ridges and ouvals (below 100 metres). There are a great number of bogs.  

There is a unique geological structure located within the territory – Popigayskaya astroblem, it has no analogues all over the world.  This vast structure is shaped as a crater about 70 kilometers in diameter. It was created due to the fall of a huge meteorite in the mid- Mezozoic period. Now it is covered by forest, lakes and bogs. 

This structure is located 300 km off Khatanga village. It is well known to a limited number of experts (primarily geologists). So far, the scientific community and NGOs have shown great interest to this phenomenon due to unique geological features and enormous potential of the region.

The Popigay structure appeared approximately 30 million years ago as a result of a large meteorite drop (impact). It is one of the Earth’s largest meteorite craters, with the diameter of about 100-km, filled by mountain rock that formed under the impact of meteorite substance. Although its exterior changed considerably in the course of time, the distinctive features testify its outer space origin. It is characterized by numerous geological objects that can be easily studied from the Earth’s surface, illustrating the internal composition of the crater and its interrelationships with the surrounding rock. Due to its high scientific value, the Popigay cryptoexplosion structure could become a model plot for studying the Earth’s meteorite structures by a broad scope of scientists. It has been included in UNESCO geological heritage list.

In the context of ECORA project, the Popigay structure is important as a large diamond province with prospected bedrock and scattered deposits of technical diamonds. The bedrock deposits have no analogs in the world in terms of diamond stock and capacity. Preliminary tests have shown high quality diamonds for use in various industries.

The model area is located within 3 geographic zones – forest, forest-tundra and tundra. Forest-tundra is very narrow belt and sometimes the light forests in northern taiga are followed by tundra vegetation (going to the north). Mountain tundra and light forests cover the plateaus higher than 400 metres, northern taiga forests with larch grow in valleys. Transitional character of the territory is the reason for extreme originality and richness of its flora and fauna, which are not yet adequately studied. This originality of biota is in the combination of species and ecosystems, which are common for mountains and plains. These species occur in various places with contrast landscape conditions. 

Vegetation cover of mountain areas is represented by tundra and mountainous deserts (the highest places). Foothills are covered with light forest (northern taiga), mosses, lichens and larches. Forest with larch and spruce occur in some places along the river valleys, (it is one of the northernmost areas with Siberian spruce). Siberian pine and fir may occur in the southern part of the territory, as well as dwarf Siberian pine (this is the westernmost area of the latter species). Valleys are covered with light forests and bushwoods (willows, currant, dog-rose, alder). Vegetation in mountainous tundra is represented by low bushwoods, mosses and lichens. 

Plains of the Popigay River basin are in the sub zone of typical tundra. Polygonal tundra with sedges, mosses and dwarf birches are the most common. 

The northern borderline of larch forest growth runs through the area. The largest forests are in the depression of the Popigay astroblem.

Fauna territory is a combination of tundra and taiga species, with the tundra species along the rivers and the taiga species in mountainous areas.  Fauna is not studied in detail (the same is for vegetation).  

As for mammals, such taiga species as red vole and brown bear are common, as well as some tundra species - reindeer, lemmings, and Arctic fox. Squirrel, sable and chipmunk live only in forests. Weasel, ermine, glutton, mountain hare and wolf are found all over the territory. Water areas are inhabited by musk-rat and, probably, otter.

In the last decade, as a result of an eastward shift of migration flows of the eastern Taimyr branch of wild reindeer population, vast herds of this animal concentrate in the southern part of the northern taiga in winter. In spring they move northwest, towards central Taimyr where basic summer fodder reserves are concentrated. Thus the whole area is subject to serious pasture load which acquires importance in view of fodder competition between wild and domestic reindeer, considering that this area is the only remaining in Eastern Taimyr center of traditional pasture reindeer-breeding. One of the vital tasks that could be tackled during zoological studies in the area is the study of the interrelationship between wild and domestic reindeer, using both populations in the system of traditional nature use by indigenous population. The Popigay River basin is the breeding area for many birds. Ornitofauna of the region is not well studied, but, relying on the latest data, there are more than 80 bird species. The territory is inhabited by tundra swan, red-breasted goose, Ross’s gull, lesser white-fronted goose, falcon, and the golden eagle. Waterfowl are very diverse – there are white-fronted goose, bean goose, teal, Baikal teal, Eurasian widgeon, pintail, tufted duck, long-tailed duck, common scoter, red-breasted merganser, spectacled eider, Steller’s eider, and sandpipers. As for typical forest species, there are numerous passerine, three-toed woodpecker, Naumann’s thrush, Siberian jay, and capercaillie. Mountainous areas are inhabited by common arctic species, such as snow bunting and dotterel. The most extensive wetlands, which are favorable for the waterfowl, are located within Popigay astroblem.
Ichthyofauna includes such valuable trade species as muksun, inconnu, taimen, grayling, and Siberian cisco. Commercial catch is presently non-existent and fish caught by the local population is for domestic purposes.

There are no official nature protected areas. One of the parts of Taimyrsky biosphere reserve (“Lukunskiy” branch) is located 50 km to the west. The northernmost areas of northern taiga and forest-tundra are under protection.  In the northwestern part of the model territory, there is an area where they conduct the monitoring of sandpipers’ breeding places in the frameworks of the International programme of cooperation between Taimyrsky reserve, Arctic expedition of the Institute of problems of ecology and evolution, “Wattenmeyer” national park (Germany), and the Working group for the sandpiper studies. For several years, work has been underway to create the Popigay national park in the area, whose tasks will include protection of unique areas, combined with the revival of national traditions of local northern peoples – Dolgans and Nganasans.

To-date the region is free from anthropogenic loads with the scarce population concentrated in the settlement, and in summer – along migratory routes. However the territory has prospected deposits of technical diamonds, the development of which has not been considered so far, but has recently become of interest. Aware of the need for such developments to promote the region’s infrastructure, we at the same time consider that the activities should be carried out under stringent environmental control by environmental bodies. Within the model territory it could be facilitated by creating a special protected natural area with a status of a national park; at the same time, the indigenous population should be granted with a right for preferential nature use. A combination of unique nature objects located within the area, concentration of indigenous population and risks of further technogenic transformation necessitate elaborating a specific legal status for protecting the territory. Furthermore, until now, there exist no federal regulatory documents on the territory and its status, as well as compact residence of indigenous population.

1.2 Objectives and goals

Objectives and goals for the Model Areas in the ECORA Project are in correlation with the main goal of the Project, namely with the implementation of integrated strategies of the environmentally and socially balanced management of ecosystems, taking into account specific local conditions. The final objective is to develop a model for the integrated management of biological resources in order to create stable systems of traditional nature management and lifestyle of the indigenous population, taking into account a possible development of raw diamond deposits, and also to conserve biodiversity, as well as ethnic and cultural heritage of the indigenous population. It is necessary to develop a model for the co-existence of the diamond resources development of Popigay astroblem and of the local indigenous people.   

Developed at the local level, this model will allow: 

· to involve indigenous population more actively in the activities aimed at conservation of ecosystems and valuable objects of biodiversity;

· to increase the level of environmental education and awareness of the indigenous population;

· to promote the use of traditional environmental knowledge of the indigenous population; 

· to use actively the experience of co-management of the other Arctic regions, with the support of foreign experts; and  

· to promote the development of measures aimed at the environmental protection, in particular, the establishment of natural parks with special zones for ecotourism and zones of special protection (monuments of nature).

1.3 Regional capacity and interest to participate in the Project

Administration of ChAO, Administration of Khatanga District, Committee for natural resources of TAO, Association of indigenous population of Taimyr, as well as industrial and agricultural enterprises (reindeer-breeding farm “Popigayskoye”), State biosphere reserve “Taimyrsky” are interested in the establishment of the model area “Popigay.” Possible zones of conflicts between the stakeholders are in the field of traditional nature use control, as well as in the development of raw diamond deposits. Development of models for co-management, with the use of the international experience, could help to minimize contradictions.  

1.4 Conditions required for solving problems of biodiversity conservation in the Model Area 

To address the problems of biodiversity conservation in the model areas within the framework of the Project, it would expedient:

· to conduct an overall inventory of landscapes, flora and fauna, with the further development of GIS and databases, as well as of a complex map of landscapes and ecology, identifying areas of special value;

· to conduct an inventory of traditional environmental knowledge of the indigenous population on the main types of biologic resources and the most valuable objects under protection; 

· to develop a system of biodiversity monitoring with the use of the maps, as well as of traditional knowledge of the indigenous population; 

· to develop a system for registering the use of biological resources (reindeer, fish, birds, fur trade), with their traditional way of usage and taking into account the needs of the indigenous population;

· to develop a complex co-management program for biological resources, which make the basis for traditional nature management (including reindeer-breeding); and

· to develop a plan for the establishment of a network of ethnic and environmental zones, areas under special protection, as well as the areas where environmental protection measures and traditional nature use are combined.

1.5 Further information required

It will be expedient to collect additional information at the beginning of the next stage of the Project, with the active involvement of the indigenous population. 
1.6 Assessment of the proposed Model Area

Model territory “Popigay River basin” meets the basic requirements for the implementation of the main project. 
The model territory “Popigay river basin” is rich in valuable environmental objects representing geological formations; rare species of plants and phytocoenoses; rare and valuable animal species; and the area is crossed by various longitudinal and meridian boundaries. At the same time, it is the unique territory in Eastern Taimyr with a largely preserved traditional culture of nature use by indigenous population. The area’s actuality is also connected with planned development of deposits of technical diamonds which could cause irreversible damage to the region nature without appropriate environmental control.

Tables

Table 1: Mammals of Taimyr (Mammalia)

	№
	Species
	Distribution
	Numbers
	Use
	Protection

	
	
	a
	b
	c
	d
	e
	
	
	

	1
	Sorex minutissimus        
	х
	
	
	
	
	?
	–
	●

	2
	Sorex minutus              
	х
	
	
	
	
	?
	–
	●

	3
	Sorex caecuties        
	х
	
	
	
	
	?
	–
	●

	4
	Sorex roboratus         
	х
	х
	
	
	
	?
	–
	●

	5
	Sorex sinalis       
	х
	
	
	
	
	?
	–
	●

	6
	Sorex tundrensis  
	х
	х
	
	
	
	?
	–
	●

	7
	Neomys fodeins        
	х
	
	
	
	
	*
	–
	●

	8
	Talpa altaica       
	х
	
	
	
	
	*
	–
	●

	9
	Lepus timidus                 
	х
	х
	х
	х
	
	■
	P,S
	○

	10
	Ochotona hyperborea 
	х
	
	
	
	
	●
	–
	●

	11
	Sciurus vulgaris           
	х
	
	
	
	
	*
	P
	○

	12
	Tamias sibiricus    
	х
	
	
	
	
	=
	–
	●

	13
	Pretomys volans         
	х
	
	
	
	
	*
	–
	●

	14
	Dicrostonyx torquatus 
	
	х
	х
	х
	
	■
	–
	●

	15
	Lemmus sibiricus 
	х
	х
	х
	х
	
	■
	–
	●

	16
	Clethrionomys rufoconus 
	х
	
	
	
	
	?
	–
	●

	17
	Clethrionomys rutilus 
	х
	
	
	
	
	?
	–
	●

	18
	Arvicola terrestis     
	х
	
	
	
	
	●
	–
	●

	19
	Ondatra zibethicus  
	х
	х
	
	
	
	*
	(P)
	○

	20
	Microtus oeconomus 
	х
	х
	
	
	
	●
	–
	●

	21
	Microtus middendorffi 
	х
	х
	
	
	
	●
	–
	●

	22
	Microtus gregalis 
	х
	х
	
	
	
	?
	–
	●

	23
	Rattus norvegicus       
	х
	х
	х
	х
	
	●
	–
	*

	24
	Mus musculus      
	х
	х
	х
	х
	
	●
	–
	*

	25
	Monodon monoceros 
	
	
	
	
	х
	=
	–
	■

	26
	Delpthinapterus leucas 
	
	
	
	
	х
	●
	P
	○

	27
	Balaena mysticeta 
	
	
	
	
	х
	=
	–
	■

	28
	Canis lupus                    
	х
	х
	х
	х
	
	○
	–
	*

	29
	Alopex lagopus            
	х
	х
	х
	х
	
	■
	P
	○

	30
	Vulpes vulpes            
	х
	х
	
	
	
	*
	(P)
	○

	31
	Ursus arctos               
	х
	х
	
	
	
	●
	P
	○

	
	
	
	
	
	
	
	
	
	

	32
	Thalarctos maritimus 
	
	
	х
	х
	х
	●
	–
	■

	33
	Mustela erminea  
	х
	х
	х
	
	
	●
	P
	●

	34
	Mustela nivalis             
	х
	х
	х
	
	
	*
	–
	●

	35
	Mustela sibirica      
	х
	
	
	
	
	=
	–
	●

	36
	Martes zibellina         
	х
	
	
	
	
	*
	(P)
	○

	37
	Gulo gulo               
	х
	х
	х
	х
	
	●
	(P)
	○

	38
	Lutra lutra                  
	х
	
	
	
	
	=
	–
	●

	39
	Lynx lynx                       
	х
	
	
	
	
	=
	–
	●

	40
	Odobenus rosmarus     
	
	
	
	
	х
	*
	–
	■

	41
	Phoca hispida       
	
	
	
	
	х
	■
	P
	○

	42
	Pagophilus groenlandicus 
	
	
	
	
	х
	=
	–
	●

	43
	Erignathus barbatus        
	
	
	
	
	х
	○
	P
	○

	44
	Alces alces                     
	х
	
	
	
	
	*
	(P)
	○

	45
	Rangifer tarandus 
	х
	х
	х
	х
	
	■
	P
	○

	46
	Ovis nivicola borealis 
	х
	
	
	
	
	*
	–
	■

	47
	Ovibos moschatus   
	
	х
	х
	
	
	○
	–
	●


Notes:

a – forest-tundra

b – subarctic tundra

c – arctic tundra

d – polar desert

e – sea water, drifting ice 

Numbers:

■ – numerous

● – common

○ – infrequent

* – scarce

= – sporadic

? – unknown

Use:

P – hunting

S – sportive hunting

() – insignificant

Protection:

■ – in Red Books

● – unthreatened

○ – limited use

* – hunting the year round

Table 2: Species and subspecies of mammals of the protected natural territories in relation to the Taimyr Peninsula fauna and the Red Book lists

	№
	Orders
	Number of species and subspecies
	Taimyr’s fauna representation within NPT (%)
	Number of species and subspecies included in Red Books

	
	
	Taimyr Peninsula
	NPT
	
	IUCN
	USSR
	Russia

	1
	Insectivora
	8
	8
	100
	–
	–
	–

	2
	Lagomorpha
	2
	2
	100
	–
	–
	–

	3
	Rodentia
	14
	14
	100
	–
	–
	–

	4
	Cetacea
	3
	3
	100
	1
	2
	2

	5
	Carnivora
	12
	12
	100
	1
	1
	1

	6
	Pinnepedia
	4        (2)
	4        (1)
	100
	(1)
	(2)
	(2)

	7
	Perissodactila
	4        (1)
	4        (1)
	100
	–
	(1)
	

	Total:
	    species                            (subspecies)
	47        (3)
	47        (3)
	100
	2        (1)
	3       (3)
	3       (3)


Table 3: Rare and endangered species and subspecies listed in Red Books

	№
	Species (subspecies)
	IUCN
	Former USSR
	Russia

	1
	Thalarctos maritimus
	+
	+
	+

	2
	Odobenus rosmarus rosmarus
	+
	+
	+

	3
	Odobenus rosmarus laptevi
	–
	+
	+

	4
	Monodon monoceros
	–
	+
	+

	5
	Balaena mysticeta
	+
	+
	+

	6
	Ovis nivicola borealis
	–
	+
	+


Table 4: Typical birds of Taimyr

	
	1
	2
	3
	4
	5

	Gavia stellata Pont.
	-
	+
	+
	+
	-

	Gavia arctica L.
	-
	-
	+
	+
	+

	Branta bernicla L.
	+
	+
	-
	-
	-

	Rufibrenta ruficollis Pall.
	-
	-
	+
	-
	-

	Anser albifrons Scop.
	-
	+
	+
	-
	-

	Anser eruthropus L.
	-
	-
	-
	+
	+

	Anser fabalis Lath.
	-
	+
	+
	+
	-

	Cugnus cugnus L.
	-
	-
	-
	-
	+

	Cugnus bewickii yarr.
	-
	-
	+
	+
	-

	Anas penelope L.
	-
	-
	-
	-
	+

	Anas acuta L.
	-
	-
	-
	+
	+

	Aythya marila L.
	-
	-
	-
	+
	+

	Clangula huemalis L.
	-
	+
	+
	+
	+

	Somateria spectabilis L.
	+
	-
	-
	-
	-

	Melanitta nigra L.
	-
	-
	-
	-
	+

	Melanitta fusca L.
	-
	-
	-
	-
	+

	Mergus serrator L.
	-
	-
	-
	-
	+

	Buteo lagopus Pont.
	-
	-
	+
	+
	+

	Falco peregrinus Tunst.
	-
	-
	+
	+
	+

	Falco columbarius L.
	-
	-
	-
	-
	+

	Lagopus lagopus L.
	-
	-
	+
	+
	+

	Lagopus mutus Mont.
	+
	+
	+
	-
	-

	Pluvialis Squatarola L.
	+
	+
	+
	-
	-

	Pluvialis dominica Miill.
	-
	-
	+
	+
	-

	Pluvialis apricaria L.
	-
	-
	-
	+
	+

	Charadrius hiaticula L.
	-
	+
	+
	+
	+

	Eudromias morinellus L.
	-
	+
	+
	+
	+

	Arenaria interpres L.
	-
	+
	-
	-
	-

	Tringa glareola L.
	-
	-
	-
	+
	+

	Tringa erythropus Pall.
	-
	-
	-
	+
	+

	Xenus cinereus Giild.
	-
	-
	-
	-
	+

	Phalaropus fulicarius L.
	-
	+
	+
	-
	-

	Phalaropus lobatus L.
	-
	-
	+
	+
	+

	Philomachus pugnax L.
	-
	-
	+
	+
	+

	Calidris minuta Leisl.
	-
	+
	+
	-
	-

	Calidris temminckii Leisl.
	-
	-
	+
	+
	-

	Calidris ferruginea Pont.
	-
	+
	-
	-
	-

	Calidris alpina L.
	-
	-
	+
	-
	-

	Calidris maritima Briinn.
	+
	-
	-
	-
	-

	Calidris melanotos Vieill.
	-
	-
	+
	-
	-

	Calidris canutus L.
	-
	+
	-
	-
	-

	Calidris alba Pall.
	+
	+
	-
	-
	-

	Gallinago gallinago L.
	-
	-
	-
	-
	+

	Gallinago stenura Bonap.
	-
	-
	-
	-
	+

	Limosa lapponica L.
	-
	-
	-
	+
	-

	Stercorarius pomarinus Temm.
	-
	+
	-
	-
	-

	Stercorarius parasiticus L.
	-
	+
	+
	-
	-

	Stercorarius londicaudus Vieill.
	-
	+
	+
	+
	-

	Larus argentatus Pont. 
	-
	-
	+
	+
	+

	Larus hyperboreus Gunn.
	+
	+
	-
	-
	-

	Rissa tridactyla L.
	+
	-
	-
	-
	-

	Pagophila eburnea Phipps.
	+
	-
	-
	-
	-

	Sterna paradisea Pont.
	-
	+
	+
	+
	-

	Uria lomvia L.
	+
	-
	-
	-
	-

	Cepphus grylle L.
	+
	-
	-
	-
	-

	Nuctea scandiaca L.
	-
	+
	-
	-
	-

	Eremophila alpestris L.
	-
	+
	-
	-
	-

	Anthus cervina Pall.
	-
	-
	+
	+
	+

	Motacilla citreola Pall.
	-
	-
	-
	+
	+

	Motacilla alba L.
	-
	-
	-
	+
	+

	Corvus corax L.
	-
	-
	-
	+
	+

	Phylloscopus trochilus L.
	-
	-
	-
	+
	+

	Phylloscopus borealis Blas.
	-
	-
	-
	-
	+

	Oenanthe oenanthe L.
	-
	+
	+
	-
	-

	Luscinia svecica L.
	-
	-
	-
	+
	+

	Turdus pilaris L.
	-
	-
	-
	-
	+

	Turdus iliacus L.
	-
	-
	-
	-
	+

	Acanthis flammea L.
	-
	-
	+
	+
	+

	Emberiza pallasi Caban.
	-
	-
	-
	+
	+

	Emberiza pusilla Pall.
	-
	-
	-
	+
	+

	Calcarius lapponicus L.
	-
	+
	+
	+
	-

	Plectrophenax nivalis L.
	+
	+
	-
	-
	-


1 -  Polar desert zone

2 -  Arctic tundra subzone

3 -  Typical tundra subzone 

4 -  Shrub/southern tundra subzone 

5 -  Forest-tundra zone

Table 5: Species of birds of the protected natural territories in relation to the Taimyr Peninsula fauna and the Red Book lists of the IUCN, Russian Federation and the Krasnoyarsk Territory

	№
	Orders
	Number of species
	Taimyr’s fauna representation within NPT (%)
	Number of species included in Red Books

	
	
	Taimyr Peninsula
	NPT
	
	IUCN
	Russian Federation
	Krasnoyarsk Territory

	BIRDS –AVES

	1
	Gaviformes
	3
	3
	100
	–
	1
	–

	2
	Procellariiformes
	1
	1
	100
	–
	–
	–

	3
	Phoenicopteriformes
	1
	1
	100
	–
	1
	–

	4
	Ciconiiformes
	1
	
	0
	–
	–
	–

	5
	Anseriformes
	31
	31
	100
	–
	4
	2

	6
	Falconiformes
	10
	10
	100
	1
	5
	–

	7
	Galliformes
	6
	3
	100
	–
	–
	–

	8
	Gruiformes
	1
	1
	100
	–
	–
	–

	9
	Charadriiformes
	49
	49
	100
	–
	3
	6

	10
	Cuculiformes
	2
	2
	100
	–
	–
	–

	11
	Strigiformes
	6
	6
	100
	–
	–
	–

	12
	Apodiformes
	1
	1
	100
	–
	–
	–

	13
	Coraciiformes
	1
	1
	100
	–
	–
	–

	14
	Piciformes
	5
	5
	100
	–
	–
	–

	15
	Passeriformes
	64
	64
	100
	–
	–
	–

	Total number of species:
	182
	178
	98
	1
	14
	8


Table 6: Rare, regionally rare and endangered species of birds listed in Red Books

	№
	Latin name
	IUCN
	Former USSR
	RF
	Krasnoyarsk Krai

	1
	Gavia adamsii Gray
	–
	+
	+
	–

	2
	Phoenicopterus roseus Pall
	–
	+
	+
	–

	3
	Rufibrenta ruficollis Pall
	–
	+
	+
	–

	4
	Anser erythropus L
	–
	–
	+
	–

	5
	Eulabeia indica Lath
	–
	+
	+
	–

	6
	Cygnus bewickii Yarr
	–
	+
	+
	–

	7
	Somateria mollissima L
	–
	–
	–
	+

	8
	Polysticta stelleri Pall
	–
	–
	–
	+

	9
	Pandion haliaeetus L
	–
	+
	+
	–

	10
	Aquila chrysaetos L
	–
	+
	+
	–

	11
	Haliaeetus albicilla L
	+
	+
	+
	–

	12
	Falco rusticolus L
	–
	+
	+
	–

	13
	Falco  peregrinus L
	–
	+
	+
	–

	14
	Heteroscelus brevipes Vieill
	–
	–
	–
	+

	15
	Calidris ruficollis Pall
	–
	–
	–
	+

	16
	Calidris maritima Brünn
	–
	–
	–
	+

	17
	Calidris alba Pall
	–
	–
	–
	+

	18
	Numenius minutus Gould
	–
	+
	+
	–

	19
	Limnodromus scolopaceus Say
	–
	–
	–
	+

	20
	Xema sabini Sab
	–
	–
	–
	+

	21
	Rhodostethia rosea Mc Gil
	–
	+
	+
	–

	22
	Pagophila eburnea Phipps
	–
	+
	+
	–

	Total:
	1
	13
	14
	8


Table 7: Fish fauna of Taimyr 

	№
	Species
	Distribution
	Numbers
	Use

	
	
	a
	b
	C
	d
	
	

	1
	Lampetra  japonica
	х
	х
	Х
	
	○
	-

	2
	Acipenser ruthenus
	х
	х
	
	
	*
	(Р)

	3
	Acipenser baeri
	х
	х
	Х
	
	*
	(Р)

	4
	Clupea harengus
	
	
	
	х
	*
	-

	5
	Salvelinus alpinus
	х
	х
	Х
	
	○
	S

	6
	Salvelinus tolmachoffi
	х
	
	
	
	●
	S

	7
	Salvelinus boganidae
	х
	
	
	
	●
	S

	8
	Salvelinus drjagini
	х
	
	
	
	●
	S

	9
	Salvelinus taimyricus
	х
	
	
	
	●
	P, S

	10
	Hucho taimen
	х
	
	
	
	*
	(P), S

	11
	Brachymystax lenok
	х
	
	
	
	○
	(P), S

	12
	Stenodus leucichthys
	х
	х
	Х
	
	○
	(P), S

	13
	Coregonus sardinella
	х
	х
	Х
	
	■
	P, S

	14
	Coregonus albula
	х
	
	
	
	*
	?

	15
	Coregonus tugun
	х
	
	
	
	*
	(P), S

	16
	Coregonus autumnalis
	х
	х
	Х
	
	■
	P, S

	17
	Coregonus peled
	х
	х
	
	
	○
	P, S

	18
	Coregonus nasus
	х
	х
	
	
	●
	P, S

	19
	Coregonus lavaterus
	х
	х
	Х
	
	■
	P, S

	20
	Coregonus muksun
	х
	х
	Х
	
	■
	P, S

	21
	Prospium cylindraceus
	х
	
	
	
	○
	(P), S

	22
	Thymallus arcticus
	х
	х
	
	
	●
	S

	23
	Osmerus eperlanus
	х
	х
	Х
	
	●
	(P), S

	24
	Mallotus villosus
	
	
	
	х
	■
	-

	25
	Esox lucius
	х
	х
	
	
	○
	P, S

	26
	Rutilus rutilus
	х
	
	
	
	○
	(P), S

	27
	Leuciscus leuciscus
	х
	
	
	
	○
	(Р)

	28
	Leuciscus idus
	х
	х
	
	
	=
	-

	29
	Proxinus percnurus
	х
	
	
	
	*
	S

	30
	Proxinus czekanowskii
	х
	
	
	
	*
	-

	31
	Proxinus phoxinus
	х
	х
	
	
	●
	S

	32
	Gobio gobio
	х
	
	
	
	*
	-

	33
	 Carassius carassius
	х
	
	
	
	*
	-

	34
	Carassius auratus
	х
	
	
	
	=
	-

	35
	Noemacheilus barbatulus
	х
	
	
	
	○
	-

	36
	Cobitis taenia
	х
	
	
	
	○
	-

	37
	Lota lota
	х
	х
	
	
	●
	(P), S

	38
	Boreogadus saida
	
	
	
	х
	■
	-

	39
	Arctogadus borisowi
	
	х
	
	х
	○
	-

	40
	Pungitius pungitius
	х
	х
	Х
	
	○
	-

	41
	Perca fluviatilis
	х
	
	
	
	○
	(P), S

	42
	Acerina cernua
	х
	
	
	
	○
	S

	43
	Lumpenus medius
	
	
	
	х
	●
	-

	44
	Lycodes polaris
	
	
	
	х
	●
	-

	45
	Lycodes jugoricus
	
	х
	
	х
	●
	-

	46
	Triglops pingeli
	
	
	
	х
	○
	-

	47
	Icelus spatula
	
	
	
	х
	●
	-

	48
	Icelus bicornis
	
	
	
	х
	*
	-

	49
	Gymnocanthos tricuspis
	
	
	
	х
	○
	-

	50
	Myoxocephalus quadricornis
	х
	х
	Х
	
	*
	-

	51
	Cottus sibiricus
	х
	
	
	
	*
	-

	52
	Cottus poecilopus
	х
	
	
	
	*
	-

	53
	Ulcina olriki
	х
	
	
	
	■
	-

	54
	Eumicrotremus derjugini
	
	
	
	х
	●
	-

	55
	Liparis liparis
	
	
	
	х
	○
	-

	56
	Liparis laptevi
	
	
	
	х
	?
	-

	57
	Liparis koefoedi
	
	
	
	х
	○
	-

	58
	Liopsetta glacialis
	
	х
	
	х
	○
	-


Notes:

 a – species of the inner waters of the peninsula

 b – also of fresh water (river mouths and sea bays)

 c – anadromous species (inhabit marine water, migrate to the rivers of the peninsula)

 d – typical marine species (also occurring near the coast of the peninsula)

 ■ –   numerous

 ● –   common

 ○ –   infrequent

 * –    scarce

 = –    sporadic

 ? –    numbers unknown

 P –    object of industrial fishing

 S –    object of sportive fishing

 () –   insignificant use 

Table 8: Regional risks to Taimyr biodiversity preservation and their principal causes

	1. Poor moral situation in the society, predominance of consumer’s psychology. People are unprepared to act as effective owners and protectors of the environment. They make decisions and realize them without analyzing their effects for humans and other living beings.

	Principal causes of the risk
	Measures necessary to eliminate or mitigate the risk

	Low level of general and environmental education of local population and those in other regions who governs the development and management of Taimyr
	Improvement of general and higher education, increasing the number and quality of environmental courses, development of environmental propaganda using mass media

	Destruction of traditional environmentally friendly way of life of the local population. Loss of the feeling of being an integral part of the environment, a real owner of the land and its resources. Susceptibility to all vices of civilization 
	State and public support of the restoration of traditional forms of life of the local population in harmony with the Nature

	Large share of temporal population, the majority being immoral in their attitude to the Nature and heartless in the organization of its development which too often means destruction
	Increasing the level of education and the sense of responsibility. Providing moral and material interests in the biodiversity protection. Strict control over the implementation of the environmental legislation

	Putting the biodiversity protection as a problem of second or even third level of priority (an approach formed during the Soviet times)
	Environmental education and propaganda, visual campaigns. Development of respect to the Nature, (particularly for children).

Introduction of environmental priorities into the social consciousness.

	Inadequate information of population about the environmental priorities, ignorance of officials of different levels concerned with the environmentally important decisions
	

	Absence of love for the Nature, hunting without real needs and despite legal norms and regulations
	

	

	2. Inadequate and contradictory legislation aimed at the prevention of risks to biodiversity. Slow development, extension and improvement of relevant norms and regulations. The negative trend to ignore or offset the priority of biodiversity conservation.

	Principal causes of the risk
	Measures necessary to eliminate or mitigate the risk

	Human mentality limited by the low level of environmental education and consciousness
	Environmental education

	Premeditated and unpremeditated underestimating of biodiversity importance for the global process of maintaining the stability of ecosystems and the natural resource potential
	Development of the legislative basis in full compliance with the idea of prior importance of the biodiversity conservation

	Lobbying the interests of different industrial groups during the elaboration and adoption of laws by various legislative bodies
	Opposing the anti-environmental lobbyists by means of mass media

	Inadequate punishment for environmental crimes
	Rigorous prosecution for environmental crimes

	Poor public and non-governmental control
	Improvement of public and non-governmental control

	
	


	3. Elaboration of strategies for the development of Arctic territories (seas) with no account of the biodiversity conservation priority. Their realization would inevitably decrease the resistance of local ecosystems causing their degradation.

	Principal causes of the risk
	Measures necessary to eliminate or mitigate the risk

	General and environmental ignorance of decision-makers directly concerned with the preservation of Taimyr’s biodiversity
	Environmental education

	False perception of Taimyr as a vast and wild region of the country with immense reserves of natural resources which should be immediately developed in spite of possible damage to the aboriginal ecosystems
	Elaboration of regional strategy for biodiversity conservation and sustainable management of natural resources

	Weak position of research organizations and the whole scientific sphere, incapable to influence the decisions on the nature management. Minor public interest to the information concerning the biological diversity as a main factor of the environment protection and the sustainable development of the society 
	Increasing influence of research institutions, participation of scientists in the solution of strategic national problems in biodiversity conservation. Better financing of research and nature protection organizations. Growing prestige and need for biological and environmental knowledge

	Poor information of the wide public and the consequent passive attitude to decision-making on the principal problems of regional development
	Improvement of mass media activities, better public and non-governmental control over nature management

	Bad faith of home and foreign capital participating in the development of the Russian Arctic resources. Attempts to substitute highly technologic and costly solutions of the environment safety problems by the development of infrastructure which is less capital-consuming and much more attractive for the wide public
	Improvement of the legal base to eliminate the curtailment of nature protection activities of industrial companies in the process of mineral prospecting, extraction, transportation and processing

	
	

	4. Construction of enterprises of mining, oil and gas, non-ferrous, transport and construction industries at Taimyr

	Principal causes of the risk
	Measures necessary to eliminate or mitigate the risk

	Global pollution and destructive influence on Taimyr’s ecosystems of the toxic emissions and sewage of non-ferrous metallurgy enterprises in the town of Norilsk
	Permanent monitoring of natural systems affected by the emissions of non-ferrous metallurgy enterprises

	Irreversible transformation of ecosystems in the vicinity of large quarries. The core areas with exposed parent rock becomes absolutely unsuitable for life, while the adjacent areas show the drastic decrease of biodiversity and catastrophic degradation of plant and animal cenoses 
	Strict implementation of the requirements for environmental safety supporting them by economic incentives. Accumulation of the data necessary to carry out the environmental impact assessment

	Poor state and non-governmental control over the observation of the environmental standards in industry. Inadequate financing of the elaboration and implementation of nature-saving technologies. Low effective environmental impact assessment before the construction and during the operation of industrial enterprises
	Recruiting mass media and non-governmental organizations to the monitoring of environmental safety. Considerable increase of finances assigned for the development and implementation of modern treatment facilities, as well as for the full-scope environmental impact assessment 

	Discrepant legal basis with unclear amenability for the environmental crimes
	Improvement of the legal basis concerning the environmental crimes

	Morally and physically out-dated equipment, lack of finance and means for its modernization. The result is the increased number of industrial accidents with often environmental catastrophes of various scales
	Creating the incentives and assigning finances for the modernization of equipment

	Intensive use of cross-country vehicles in summer resulting in the irreversible damage of the tundra vegetation cover, destruction of wildlife habitats and permanent disturbance of animals
	Reducing the use of cross-country vehicles in summer, wider application of modern hovercraft

	Lack of alternative strategies of Taimyr’s economy development, particularly in the relation to the unique industrial complex of Norilsk. Large reserves of mineral resources at Taimyr and their high quality would inevitably lead to their wider utilization within the economy of Russia
	Elaboration of the integral program of Taimyr’s biodiversity conservation with recommendations on the minimization of the industrial impact over the environment

	
	

	5. Pollution of coastal water areas, sea shores, rivers and lakes with oil products and domestic waste waters

	Principal causes of the risk
	Measures necessary to eliminate or mitigate the risk

	Transportation of liquid fuel by worked-out tankers with high danger of accidents 
	Transportation of fuel by tankers in good repair

	Regular accidents within the sites of fuel and oils storage in the close vicinity of water objects
	Proper design, location and operation of oils and fuel storage sites to eliminate the penetration of oil products into water bodies 

	Low efficiency of municipal sewage treatment facilities or their total absence. Domestic sewage enters the river and lake system covering the large territory
	Construction of effective treatment facilities in the settlements

	
	

	6. Increased recreation pressure over the territories in the vicinity of settlements and along the water routes. Close neighborhood of protected territories and settlements. Growing accessibility of protected natural territories for the owners of boats and other small watercraft.

	Principal causes of the risk
	Measures necessary to eliminate or mitigate the risk

	Poor infrastructure and recreation industry result in the following hobbies of the local population: hunting, fishing gathering of berries and mushrooms, etc.
	Improvement of living and economic conditions of local population, development of the recreation facilities

	Growing number of small watercraft owners combined with the long and branching river network makes the remote and previously inaccessible areas the objects of recreation. Lack of adequate control over the biodiversity protection in the recreation zones.
	Better financing and equipment of nature protection organizations

	Lack of finance to organize the system of recreation within the Taimyr’s territory. Absence of the environmental impact assessment before the recreation development of new areas.
	Financing of the elaboration and implementation of the program of regulated recreation requiring the obligatory environment impact assessment within the areas of recreation

	

	7. Tundra and forest fires in the southern regions of Taimyr



	Principal causes of the risk
	Measures necessary to eliminate or mitigate the risk

	Lack of finance to pay for the aviation which is necessary to provide for the fire safety
	Financing of aerial fire control measures

	Violation of fire safety rules by those leaving the settlements
	Control over the implementation of the fire safety rules. More severe punishment for their violations

	Inadequate fire safety education and training, particularly through mass media
	Improvement of fire safety propaganda, active use of mass media


	8. Functioning of permanent and temporary settlements



	Principal causes of the risk
	Measures necessary to eliminate or mitigate the risk

	Permanent source of disturbance for animals inhabiting the adjacent territories
	Environmental education. Strategies of settlement development with due account to the biodiversity conservation

	Synanthropization of local animal cenoses, reduction of habitats of the aboriginal species. Increased pressure of domesticated predators, mainly dogs, over the local fauna including the rare and nesting bird species
	Control over the alien species, monitoring of disturbed areas

	
	

	9. Illegal use of natural resources including the illegal hunting within and beyond the protected territories 

	Principal causes of the risk
	Measures necessary to eliminate or mitigate the risk

	Economic instability, wide unemployment and low standards of living cause the unregulated exploitation of natural resources which become the only source of existence
	Improvement of economic and living conditions of the local population, creation of jobs

	Lack of finance and poor equipment of state nature protection agencies and conservation departments of the protected natural territories resulting in the incapability to control vast areas and prevent serious violations of nature conservation rules
	Strengthening of the state environment protection agencies, providing them with modern technical means and sufficient amount of fuel

	Ignorance, inadequate environmental information, lack of environmental propaganda. Minor engagement of local and central mass media
	Environmental and legal education of the local population, active popularization through mass media

	Legal nihilism leading to deliberate violation of the nature conservation laws and regulations 
	Stricter control in the legal sphere, more severe punishment for deliberate violations of the legislation

	Potential risk of illegal nature management within the protected natural territories of Taimyr is due to the fact that hunting and reindeer-breeding sites are situated there
	Prevention and control of illegal nature management within the protected natural territories basing on the Russian Federation Act on the Protected natural Territories

	Great interest to some objects of wildlife, namely rare species of animals, birds and fish. High demand for birds of prey and hunting birds, eggs of endemic birds of Russia, skins of polar bears and tusks of walruses
	Legal provisions for the ban on exporting certain natural objects and their parts, by analogy with the all-Russian ban in accordance with the CITES Convention

	
	

	10. Legal use of natural resources: industrial and recreational hunting and fishing, forest cutting at the northernmost edge of its area, reindeer-breeding within the areas of traditional nature management

	Principal causes of the risk
	Measures necessary to eliminate or mitigate the risk

	Unjustified standards of permitted hunting
	Elaboration and updating of hunting standards

	Non-observance of terms and standards of hunting, use of prohibited means and techniques
	Enhanced control over the terms and standards of hunting and the use of permitted means and techniques

	
	

	11.Increased vulnerability of Arctic ecosystems including the Taimyr’s ones



	Principal causes of the risk
	Measures necessary to eliminate or mitigate the risk

	Low potential of self-regeneration of Arctic plant and animal cenoses due to the extreme environmental conditions and poor reproduction of many species of mammals and birds
	Special programs on saving and restoration of rare and endangered populations. Organization of protected natural territories in the areas of animals’ accumulation during the periods of reproduction, migration, fattening and molting

	Long migrations of mammals and birds which leave Taimyr for other regions of Russia and the world. Consequently limited ability of Russia to save the biodiversity of Taimyr and principal importance of the international cooperation for successful solution of this problem
	Development of the international cooperation aimed at the protection of Arctic animals within the territories of all states that they visit during their annual life cycle

	
	

	12. Inadequate knowledge of the present-day state of biodiversity at Taimyr and the trends of its transformation impeding the elaboration of effective measures for its conservation

	Principal causes of the risk
	Measures necessary to eliminate or mitigate the risk

	Lack of the integrated state program of Taimyr’s biodiversity study. Disintegration of organizations and experts engaged in the biodiversity conservation at Taimyr, lack of coordination and information exchange 
	Elaboration of the complex program on the biodiversity conservation at Taimyr by joint and coordinated efforts of all experts and organizations interested in the problem

	Crisis of research organizations caused by inadequate budget financing
	Increase of the budget financing for the science. Active search for non-budget sources of financing.


Table 9: Major federal laws in the sphere of the environment protection and nature management, the corresponding laws of the TAO and the recommendations on the improvement of the TAO legislation

	FEDERAL LAWS OF THE RUSSIAN FEDERATION
	LAWS OF THE TAIMYR (DOLGANO-NENETS) AUTONOMOUS OKRUG 

(with brief comments)

	The RSFSR Law

On the environment Protection

December 19, 1991

N 2060-1
	The Law of TAO

On the Environment Protection IN THE TAIMYR (DOLGANO-NENETS) AUTONOMOUS OKRUG

№ 6: окЗ
Approved by the TAO Duma on May 23, 2000,

signed by the Governor on June 2, 2000,

to come in force in November 2000.

It is suggested to compile a draft law On the modification and supplementation of the law of the Taimyr (Dolgano-Nenets) Autonomous Okrug On the Environment Protection in the Taimyr (Dolgano-Nenets) Autonomous Okrug and submit it to the Okrug’s authorities



	FEDERAL LAW

On the Protected Natural Territories

March 14, 1995  N 33-ФЗ
	The Law of TAO

On the Protected Natural Territories IN THE TAIMYR (DOLGANO-NENETS) AUTONOMOUS OKRUG

№ 14-79 окЗ
August 20, 1998 

It would be advisable to compile a draft law On the modification and supplementation of the law of the Taimyr (Dolgano-Nenets) Autonomous Okrug On the Protected Natural Territories in the Taimyr (Dolgano-Nenets) Autonomous Okrug and submit it to the Okrug’s authorities

	FEDERAL LAW

On the Clean Air 

May 4, 1999  №96-ФЗ
	It would be advisable to compile a draft law of the Taimyr (Dolgano-Nenets) Autonomous Okrug On the Clean Air in the Taimyr (Dolgano-Nenets) Autonomous Okrug and submit it to the Okrug’s authorities

	
	

	FEDERAL LAW

On the Environmental Expertise

November 23, 1995  N 174-ФЗ
	It is recommended to guide the activities by the Federal law.

	
	

	FEDERAL LAW

On the Sanitary and Epidemiological Wellbeing of the Population
March 30, 1999 № 52-ФЗ
	It is recommended to guide the activities by the Federal law, and develop the regional legal field in the form of “other normative acts”

	
	

	FEDERAL LAW

On the Wildlife

April 24, 1995  N 52-ФЗ
	It would be advisable to compile a draft law of the Taimyr (Dolgano-Nenets) Autonomous Okrug On the Wildlife in the Taimyr (Dolgano-Nenets) Autonomous Okrug and submit it to the Okrug’s authorities

	Land Code

of the Russian Federation

April 25, 1991 № 1103-1
	Federal legislation on land is not yet completed. It is recommended to follow its further development and avoid the adoption of regional laws prior to the federal ones.

	Water Code

of the Russian Federation
November 16, 1995 № 167 ФЗ
	It is recommended to guide the activities by the Federal law, and develop the regional legal field in the form of “other normative acts”

	Forest Code 

of the Russian Federation

January 29, 1997   N 22-ФЗ

	It would be advisable to compile a draft law of the Taimyr (Dolgano-Nenets) Autonomous Okrug On the Conservation and Utilization of Forests in the Taimyr (Dolgano-Nenets) Autonomous Okrug and submit it to the Okrug’s authorities 

	FEDERAL LAW

On the Continental Shelf of the Russian Federation

November 30, 1995 № 187-ФЗ
	It is recommended to guide the activities by the Federal law, and develop the regional legal field in the form of “other normative acts”

	FEDERAL LAW

ON LAND MELIORATION

January 10, 1996 № 4-ФЗ
	It is recommended to guide the activities by the Federal law, and develop the regional legal field in the form of “other normative acts”

	FEDERAL LAW

On the Production and Consumption Wastes

June 24, 1998 № 89-ФЗ
	It would be advisable to compile a draft law of the Taimyr (Dolgano-Nenets) Autonomous Okrug On the Production and Consumption Wastes in the Taimyr (Dolgano-Nenets) Autonomous Okrug and submit it to the Okrug’s authorities. Conservation aspects should be expanded in relation to the federal law.

	FEDERAL LAW

ON FISHING AND CONSERVATION OF WATER BIOLOGICAL RESOURCES

Approved by the State Duma

July 16, 2000
	The Law of TAO

On the Management and Protection of Fishing Water Bodies IN THE TAIMYR (DOLGANO-NENETS) AUTONOMOUS OKRUG

№ 12-61 окЗ
Approved by the Duma on October 28, 1997

It is recommended to improve and adopt the law (see details in the text)

	
	The Law of TAO

ON HUNTING AND HUNTING MANAGEMENT IN THE TAIMYR (DOLGANO-NENETS) AUTONOMOUS OKRUG

№ 16-89 окЗ
April 14, 1999

With no federal analogues.

It would require modification and supplementation when other laws of the TAO come into force.


Note: All recommendations are based only on the requirements of biodiversity conservation and environmentally sustainable development.
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