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BRIEF PREHISTORY OF PROJECT

FULL TITLE OF THE PROJECT AND ITS ACRONYM

SUSTAINABLE DEVELOPMENT OF THE PECHORA REGION
IN A CHANGING ENVIRONMENT AND SOCIETY (SPICE)

The Pechora region, which includes the North and East of the Komi Republic and a major part of the
Nenets Autonomous Region, faces considerable challenges both in terms of socio-economic development and
environmental conditions.  The region has extraordinary natural resources,  both renewable (e.g.  forests) and
non-renewable (e.g.  coal,  oil and gas).  In addition,  traditional livelihoods such as reindeer herding and fishing
are important subsistence factors. In terms of the environment, the region is unique in continental Europe
with extensive lowland tundra and permafrost in the North and the largest continuous old-growth taiga
forest in the Ural mountains. The Pechora region has also a range of anthropogenic impacts, from almost
uninhabited to relatively densely populated regions, from Indigenous economies to modern industries, and
from pristine to heavily polluted areas.

Like  the rest of Russia, the Pechora region faces economic difficulties related to the transition from a
centralized system to a market economy. The conditions in the region are very special due to its rich
renewable and non-renewable resources and its northern location. The oil and gas are of particular strategic
importance to the region and to the European Union, and are expected to expand significantly. Some
segments of the coal industry are in decline due to poor quality of the coal and expensive transport costs.
Both the booming oil and gas sectors and the prospects of closing coal mines bring about significant risks of
environmental pollution.  The forestry sector has a high economic potential but management practices need
to safeguard the high biodiversity. As a result of the present difficult economic times, an informal economy
is prominent which if maintained could result in over-harvesting of wildlife and fish populations.

PROJECT LOGO & MAP OF THE PROJECT TERRITORY
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SPICE stands for sustainable development of  the Pechora region in a changing environment and society.
The overall aim of  the SPICE project is to present strategies for sustainable development of  the Pechora
region (Northeast European Russian) formulated in consultation with stakeholders,  to regional government.
The project is interdisciplinary by its nature and involves economists,  civil engineers,  social anthropolo-
gists, geohydrologists, ecologists and experts in Arctic global change, pollution and biodiversity.
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INCO-COPERNICUS 2 Programme of the European Commission
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Dr V. Ponomarev, Institute of Biology, Syktyvkar, Russia
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PROJECT STRUCTURE

The SPICE project had an integrated, problem solving approach. It answered a clear and immediate need of
regional authorities for quality information regarding the state of  society,  economy and environment in the
Pechora region. The work was organised in 4 research themes with a total of 13 workpackages (wps):

A) Economy and Society (3 wps)
B) Terrestrial and Aquatic Pollution (4 wps)
C) Indicators of Biodiversity (4 wps)
D) Impacts of Global Change (2 wps):

Specific objects of the project:

to evaluate the present-day viability and employment of economic sectors in the Pechora region
to understand public opinion about social and environmental conditions in urban and rural areas
to investigate the distribution, transport and effects of pollutants in terrestrial, freshwater, deltaic
and coastal environments
to assess and contrast biodiversity in pristine,  protected,  managed,  over-exploited and polluted areas
of the Arctic coast, Pechora Delta, inland tundra, lowland taiga and Ural mountains
to estimate possible impacts of climate change on the environment and economy within the next 20 to
100 years
to develop cartographic applications of the region with the use of GIS-technologies
to distribute results of the project in the scientific community through publications, conferences and
a CD-ROM disc on the results of the work
to formulate strategies for the sustainable development of  the Pechora region after consultations with
representatives of different sectors of population
to discuss policy variants with regional government and the broad public during a final conference in
the Pechora region
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WP 1: Analyses of  economic (formal) and subsistence (informal) sectors;  employment and standards of
living;  demographics;  alternative socio-economic development scenarios.  Institute of  Economy,  Ural
Division, Yekaterinburg, Russia.

WP 2: Social perception and stakeholder involvement. Department of Sociology, University of Aber-
deen, Scotland, UK.

WP 3: Economic losses of infrastructure damage due to permafrost collapse. Stock Company Polarnou-
ralgeologia, Vorkuta.

WP 4: Terrestrial pollution,  based on lichen and soil analyses.  School of  Life and Environmental
Sciences, University of Nottingham, UK.

WP 5: Aquatic pollution,  based on surface water and sediment analyses.  Institute of  North Industrial
Ecology Problems, Apatity, Russia.

WP 6: Historical pollution loading and ecosystem response based on sediment analyses.  Environmental
Change Research Centre, Department of Geography, University College London, UK.

WP 7: Pechora Delta and river monitoring. Rosgidromet, Archangelsk, Russia.

WP 8: Habitat classification and the analyses of  landscape structure.  Finnish Forest Research Institute,
Rovaniemi, Finland.

WP 9: Biodiversity indicators on land. Arctic Centre, University of Lapland, Rovaniemi, Finland and
School of Life and Environmental Sciences, University of Nottingham, UK.

WP 10: Aquatic biodiversity indicators. Institute of Biology, Komi Science Centre, Syktyvkar, Russia.

WP 11: Intraspecific genetic variability of spruce in tundra forest islands. Institute of Biology, Komi
Science Centre, Syktyvkar, Russia

WP 12: Global Change in Northeast European Russia. Arctic Centre, University of Lapland, Rovani-
emi, Finland.

WP 13: Forest ecosystems and global change. Institute of Biology, Komi Science Centre, Syktyvkar,
Russia
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An important integration/representation tool was the implementation of a dedicated geographic informa-
tion systems, GIS, for the study area. Layers  included topography, vegetation and permafrost zones,
detailed habitat classification of the fieldsites, the location of monitoring sites, and thematic layers related
to environmental pollution, forest ecosystems and forestry, infrastructure, population, and industrial and
subsistence sectors.

MAIN SCIENTIFIC RESULTS

The international team assessed alternative scenarios for the sustainable development of  the Pechora
region in order to enhance the economic and social well-being of its population and protect the unique
natural environment and its high biodiversity along the Barents Sea coast,  in boreal forests,  the tundra and
the Urals. Specific attention was paid to the consultations with stakeholders. Researchers also considered the
present-day state of formal and informal economic sectors, demography and employment, public opinion,
environment and biodiversity in relation to the human impact on the natural environment (and climate
change).

Field studies comprised the monitoring of bottom sediments from lakes, water discharge and hydrochemical
composition of the Pechora river with an aim of estimating the amount and transport of heavy metals,
organic carbon, hydrocarbon and pollutants in the region and their flux into the Barents Sea, and biodiver-
sity of different aquatic and terrestrial taxas and related landscape parameters were measured. In the
northern taiga the measurements of carbon flux were conducted. The results of the SPICE project were
widely disseminated through brochures,  a web-site,  scientific publications and stakeholder conferences.

Results have shown that despite the presence of rich renewable and non-renewable resources, about 30%
of the population of the Pechora region live below the poverty line. Therefore the starting point of any
discussion about future sustainable development should be an examination of  the possibility of  increasing
the living standards of  all inhabitants.  This aim should be achieved without damaging the unique natural
environment of the region.
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The current economic development of the Pechora region is characterized by the presence and expansion
of several highly profitable sectors (e.g. oil and gas extraction), whereas other economic sectors are in decline
(coal extraction, agriculture). Long-term economic dependence on one or few sectors is dangerous and cannot
be considered sustainable particularly considering the high fluctuation of  oil and gas prices on the interna-
tional market.

Regarding the assessment of the biodiversity level and human-caused pollution in the region, the present
state of  the region’s natural environment is quite satisfactory,  though in some cases local sources of
industrial pollution and decreases in biodiversity were recorded.

It was concluded, that in the Pechora region there are still vast undisturbed territories, unique in Europe.
Rich natural resources and an almost pristine environment provide optimal opportunities for the sustainable
development of this region, if living standards of its population increase and environmental protection can
be facilitated.

The SPICE project has provided a scientific basis for the assessment of the present-day socio-economic and
ecological conditions in the Pechora region and their comparison with future changes. The project and
especially the meetings with stakeholders present have contributed to public discussion of development
trends of the region in the future.

MAIN PRODUCTS

Áîáêîâà Ê.Ñ. Ïðèðîäîîõðàííàÿ ðîëü ëåñîâ Ïå÷îðñêîãî áàññåéíà // Ýêîëîãèÿ ñåâåðíûõ òåððèòîðèé Ðîññèè.
Ïðîáëåìû, ïðîãíîç, ñèòóàöèè, ïóòè ðàçâèòèÿ, ðåøåíèÿ: Ìàòåð. ìåæäóíàð. êîíô. (17-22 èþíÿ 2002 ã.,
Àðõàíãåëüñê, Ðîññèÿ). Àðõàíãåëüñê, 2002. Ò. 1. Ñ. 298-301.
Áîáêîâà Ê.Ñ. Äðåâåñíûå ðåñóðñû ëåñîâ áàññåéíà ðåêè Ïå÷îðû // Ãåîãðàôèÿ è ïðèðîäíûå ðåñóðñû. 2003.
¹ 3. Ñ. 92-96.
Áîáêîâà Ê.Ñ., Òóæèëêèíà Â.Â., Êóçèí Ñ.Í. Óãëåðîäíûé öèêë â åëîâûõ ýêîñèñòåìàõ ñåâåðíîé òàéãè //
Ýêîëîãèÿ (â ïå÷àòè).
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Bobkova C., Tuzhilkina V., Kuzin S. Estimation of carbon cycle of forest ecosystems in the Pechora river
basin //  Arctic Climate Impact Assessment (ACIA),  International Symposium on Climate Change in the
Arctic (9-12 November 2004, Reykjavik, Iceland) (in print).
Dauvalter V. Mercury in sediments of the Pechora River system // Abstracts of the AMAP Conf. and
Workshop: Impacts of POPs and mercury on Arctic environment and humans (20-24 January, 2002,
Tromso, Norway). P. 66.
Dauvalter V. Heavy metals in sediments of  Pechora River basin: the preliminary results of  investigation in
frame of  SPICE project //  The 2nd AMAP International Symp.  on Environmental Pollution of  the Arctic
(1-4 October, 2002, Rovaniemi, Finland). Rovaniemi. P-M30.
Dauvalter V. Persistent organic pollutants in sediments of  the Pechora River system: the pre-liminary
results of  investigation in frame of  SPICE project //  The 2nd AMAP International Symp.  on Environmen-
tal Pollution of the Arctic Arctic (1-4 October, 2002, Rovaniemi, Finland). Rovaniemi. P-P15.
Dauvalter V. A. Chemical composition of water and sediments of the Pechora River Delta, North-East
European Russia // European Conference of Coastal Zone Research: an ELOISE Approach. (23-26 March
2003, Gdansk, Poland). Gdañsk, 2003. P. 181-182.
Dauvalter V.A. Metal concentrations in sediments of  Subpolar Ural Mountains lakes,  Russia //  Internat.
Confer. "Arctic – Alpine Ecosystems and People in a Changing Environment", Polar Environmental Centre,
Tromso, Norway, 24 February - 1 March 2003. P. 38.
Dauvalter V. Geochemistry of the Pechora River Delta, Northern European Russia // Arctic Geology,
Hydrocarbon Resources and Environmental Challenges. Eds: Morten Smeltor, Tom Bugge. Tromsø, 2004. P.
31-34.
Äàóâàëüòåð Â.À. Õèìè÷åñêèé ñîñòàâ âîäû è äîííûõ îòëîæåíèé äåëüòû ðåêè Ïå÷îðû // Âñåðîññèéñêàÿ
êîíôåðåíöèÿ ñ ìåæäóíàðîäíûì ó÷àñòèåì "Ãåîäèíàìèêà è ãåîëîãè÷åñêèå èçìåíåíèÿ â îêðóæàþùåé ñðåäå
ñåâåðíûõ ðåãèîíîâ": Ìàòåð. âñåð. êîíô. ñ ìåæä. ó÷àñòèåì (13-18 ñåíòÿáðÿ 2004 ã., Àðõàíãåëüñê, Ðîññèÿ).
Àðõàíãåëüñê, 2004. Ñ. 225-229.
Äåãòåâà Ñ.Â., Æåëåçíîâà Ã.Â., Øóáèíà Ò.Ï. Îöåíêà ñîñòîÿíèÿ ðàñòèòåëüíîñòè è ôëîðû Çåëåíîáîðñêîãî
ñòàöèîíàðà êàê îñíîâà äîëãîâðåìåííîãî ìîíèòîðèíãà // Ýêîëîãèÿ Ñåâåðíûõ òåððèòîðèé Ðîññèè. Ïðîáëå-
ìû. Ïðîãíîç ñèòóàöèè, ïóòè ðàçâèòèÿ, ðåøåíèÿ: Ìàòåð. ìåæäóíàð. êîíô. (17-22 èþíÿ 2002 ã., Àðõàí-
ãåëüñê, Ðîññèÿ). Àðõàíãåëüñê, 2002. Ò. 1. Ñ. 547-552.
Ãèìàäè È.Ý., Äîáðîäåé Â.Â., Èãíàòüåâà Å.Ä. Ïðîáëåìû è ïåðñïåêòèâû ñîöèàëüíî-ýêîíîìè÷åñêîãî ðàçâè-
òèÿ òåððèòîðèè áàññåéíà ðåêè Ïå÷îðû. Åêàòåðèíáóðã: Èíñòèòóò ýêîíîìèêè ÓðÎ ÐÀÍ, 2002. 54 ñ.
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Gimadi I., Dobrodey V., Ignatieva E. The Pechora river basin development: social and economical problems
and perspectives. – Yekaterinburg: Institute of Economy, Ural’s Branch, Russian Academy of Sciences,
2003. 48 p.
Ãèìàäè È.Ý., Äîáðîäåé Â.Â., Èãíàòüåâà Å.Ä. Îáîñíîâàíèå  ïåðñïåêòèâíûõ ñöåíàðèåâ ñîöèàëüíî-ýêîíîìè-
÷åñêîãî  ðàçâèòèÿ (íà ïðèìåðå Ïå÷îðñêîãî ðåãèîíà) // Òð.  Âñåðîñ. ñèìï. ïî ýêîíîìè÷åñêîé òåîðèè (18
ñåíòÿáðÿ 2003 ã., Åêàòåðèíáóðã, Ðîññèÿ).  Åêàòåðèíáóðã, 2003. ×àñòü 3. Ñ. 732-735.
Ãèìàäè È.Ý., Äîáðîäåé Â.Â., Èãíàòüåâà Å.Ä., Òîñêóíèíà Â.Ý., ßòíîâ Â.À. Ñîöèàëüíî-ýêîíîìè÷åñêîå ðàçâè-
òèå òåððèòîðèè áàññåéíà ðåêè Ïå÷îðû: ïðîáëåìû è ïåðñïåêòèâû. Åêàòåðèíáóðã: Èíñòèòóò ýêîíîìèêè
ÓðÎ ÐÀÍ, 2003. 200 ñ.
Habeck, J.O. How to turn a reindeer pasture into an oil well, and vice versa: transfer of land, compensation
and reclamation in the Komi Republic. // People and the land: pathways to reform in post-Soviet Siberia,
ed. by Kasten E. Berlin: Reimer. 2002. P. 125-147.
Èãíàòüåâà Å.Ä., Êóòðóáàñ Ê.À. Òåîðåòè÷åñêèå è ìåòîäè÷åñêèå àñïåêòû èñïîëüçîâàíèÿ ãåîèíôîðìàöèîí-
íûõ òåõíîëîãèé â èññëåäîâàíèÿõ òåððèòîðèàëüíûõ ýêîíîìè÷åñêèõ ñèñòåì. Åêàòåðèíáóðã: Èíñòèòóò ýêîíî-
ìèêè ÓðÎ ÐÀÍ, 2004. 60 ñ.
Karjalainen T. P., Habeck J. O. When ‘the Environment’ comes to visit: local environmental knowledge in
the Far North of Russia. Environmental Values 13 (2). 2004. P. 167-186.
Ëàâðèíåíêî Î.Â., Ëàâðèíåíêî È.À. Êëîíàëüíàÿ ñòðóêòóðà è èçìåí÷èâîñòü åëè ñèáèðñêîé (Picea obovata
Ledeb.) â èçîëèðîâàííûõ ïîïóëÿöèÿõ íà ñàìîì ñåâåðíîì ïðåäåëå ðàñïðîñòðàíåíèÿ // Ñèáèðñêèé ýêîëî-
ãè÷åñêèé æóðíàë. Âûï. 2. Ñ. 179-190.
Loskutova O. A. State of  bottom biocenoses of  the Arctic rivers under oil contamination.  Proceedings of  the
Second AMAP Intern. Symp. "Enviromental Pollution of the Arctic" (1-4 October 2002, Rovaniemi, Finland).
Rovaniemi, Finland. P-X 10.
Îáåðìàí Í.Ã. Àêòèâèçàöèÿ êðèîãåííûõ ãåîëîãè÷åñêèõ ïðîöåññîâ â çîíå âëèÿíèÿ Ñåâåðíîé æåëåçíîé
äîðîãè // Òåõíîãåííàÿ òðàíñôîðìàöèÿ ãåîëîãè÷åñêîé ñðåäû: Ìàòåð. ìåæäóíàð. íàó÷.-ïðàêò. êîíô. (17-19
äåêàáðÿ 2002 ã., Åêàòåðèíáóðã, Ðîññèÿ). Åêàòåðèíáóðã, 2002. Ñ. 182-184.
Îáåðìàí Í.Ã. Ýêîëîãî-ãåîëîãè÷åñêèå ïðîáëåìû óðáàíèçèðîâàííûõ ïëîùàäåé Ñåâåðî-Âîñòîêà Åâðîïåéñ-
êîé Ðîññèè â 21 âåêå // Ãîðîä â Çàïîëÿðüå è îêðóæàþùàÿ ñðåäà: Òð. òðåòüåé ìåæäóíàð. êîíô. (2-6
ñåíòÿáðÿ 2003 ã., Âîðêóòà, Ðîññèÿ). Ñûêòûâêàð, 2003. Ñ. 222-227.
Patova E. Bloom-forming Cyanophyta/Cyanobacteria in tundra water bodies (east-European Russia) //
Flgae and the biological state of waters – a threat or a support? : Proceedings of the 22th  Intern. Symp.
(15-18 May, 2003, Olsztyn, Poland). Olsztyn, 2003.  P. 99.
Patova E. Blue-green algae of tundra water bodies in the zone of impact of oil exploring boreholes //
Ñîâðåìåííûå ïðîáëåìû áèîèíäèêàöèè è áèîìîíèòîðèíãà// Òðóä. ìåæäóíàð. ñèìï. (17-21 ñåíòÿáðÿ 2001
ã., Ñûêòûâêàð, Ðîññèÿ).  Ñûêòûâêàð, 2003. Ñ. 323-327.
Patova E. Bloom-forming Cyanophyta/Cyanobacteria in tundra water bodies (East-European Russia) //
Acta Botanica. Poland, 2003. P. 43-50.
Ïàòîâà Å.Í. Cyanophyta â âîäîåìàõ è ïî÷âàõ âîñòî÷íî-åâðîïåéñêèõ òóíäð // Áîòàíè÷åñêèé æóðíàë. 2004.
Ò. 89, ¹ 9. Ñ. 1403-1419.
Ïàòîâà Å.Í., Óëëå Ç.Ã. Íàõîäêà Isoetes lacustris (Isoetaceae) íà Ñåâåðî-Âîñòîêå åâðîïåéñêîé ÷àñòè Ðîññèè
// Áîòàíè÷åñêèé æóðíàë. 2002. Ò. 88. ¹ 1. Ñ.118-120.
Ïîíîìàðåâ Â.È. Ðûáíîå íàñåëåíèå îçåð áàññåéíà ðåêè Ìàëûé Ïàòîê (Ñåâåðíûé Óðàë) // Ìàòåð. II
ìåæäóíàð. íàó÷. êîíô. «Îçåðíûå ýêîñèñòåìû: áèîëîãè÷åñêèå ïðîöåññû, àíòðîïîãåííàÿ òðàíñôîðìàöèÿ,
êà÷åñòâî âîäû» (22-26 ñåíòÿáðÿ 2003 ã., Íàðî÷ü, Áåëîðóññèÿ). Ìèíñê-Íàðî÷ü, 2003. Ñ. 611-614.
Ponomarev, V., Kuhry, P. International SPICE project //  Arctic town and Environment: Proceedings of
Third Intern. Conf. (2-6 September, 2003, Vorkuta, Russia). Vorkuta, 2003, P. 307-314.
Ponomarev V., Loskutova O., Khokhlova L., Leummens H. The Pechora river: a natural-functioning river
ecosystem or needs for restoration //  River Restoration 2004.  Principles,  processes,  practices.  3rd European
Conference on River Restoration: Proceedings (17-21 May 2004, Zagreb, Croatia). Zagreb, 2004. P. 383-392.
Ponomarev V.I.,Patova E.N., Stenina A.S., Loskutova Î.À., Stepanova L.A. Biological diversity in water bodies
in middle course of the Nerutà River (the Kolokolova Bay Basin, Barents Sea) // Biodiversity of the
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european North: theoretical basis for the study,  socio-legal aspects of  the use and conservation.  Internation-
al conference: Abstracts. Petrozavodsk, 2001. P. 139-140, 301.
Ponomarev V.I., Patova E.N., Stenina A.S., Loskutova Î.À., Stepanova L.A. Diversity of aquatic communities
of the Pechora region // Biological resources of the White Sea and inland water bodies of the European
North: III (XXVI) International conference: Abstracts,  Syktyvkar,  2003.  P. 69, 156.
Stenina A. The application of diatom ecology to investigate the influence of oil pollution in the Usa River
basin (Russia) // Acta Botanica Warmiae et Masuriae. 2003. No. 3. P. 135-143.
Ñòåíèíà À.Ñ. Ýêîëîãè÷åñêàÿ ñòðóêòóðà äèàòîìîâûõ ýïèôèòîíà êàê èíäèêàòîð íåôòÿíîãî çàãðÿçíåíèÿ
òóíäðîâûõ îçåð â áàññåéíå Ïå÷îðû (Ðîññèÿ) // Ïåðèôèòîí êîíòèíåíòàëüíûõ âîä: ñîâðåìåííîå ñîñòîÿ-
íèå èçó÷åííîñòè è ïåðñïåêòèâû äàëüíåéøèõ èññëåäîâàíèé: Òåç. äîêë. ìåæäóíàð. ñèìï.  (3-5 ôåâðàëÿ 2003
ã., Òþìåíü, Ðîññèÿ). Òþìåíü, 2003. Ñ. 106-107.
Ñòåíèíà À.Ñ. Ýêîëîãè÷åñêàÿ ñòðóêòóðà äèàòîìîâûõ êîìïëåêñîâ â áàññåéíå ð. Êîëâà íà òåððèòîðèè íå-
ôòÿíîãî ìåñòîðîæäåíèÿ (Õàðüÿãèíñê, Íåíåöêèé àâòîíîìíûé îêðóã) // Ýêîëîãè÷åñêèå ïðîáëåìû ñåâåð-
íûõ ðåãèîíîâ è ïóòè èõ ðåøåíèÿ: Ìàòåð. ìåæäóíàð. êîíô. (31 àâãóñòà-3 ñåíòÿáðÿ 2004 ã., Àïàòèòû,
Ðîññèÿ). Àïàòèòû, 2004. ×àñòü 1. Ñ. 76-77.
Ñòåíèíà À.Ñ., Ïàòîâà Å.Í. Ôèòîïëàíêòîí â âîäîåìàõ äåëüòû ð. Ïå÷îðà è Ïðèïå÷îðñêèõ òóíäð // Áèîëî-
ãè÷åñêèå ðåñóðñû Áåëîãî ìîðÿ è âíóòðåííèõ âîäîåìîâ åâðîïåéñêîãî Ñåâåðà: Òåç. äîêë. III (XXVI)  ìåæ-
äóíàð. êîíôåð. (10-15 ôåâðàëÿ 2003 ã., Ñûêòûâêàð, Ðîññèÿ). Ñûêòûâêàð, 2003.  Ñ. 83-84.
Òîñêóíèíà Â.Ý. Íåíåöêèé àâòîíîìíûé îêðóã: âîïðîñû ðåãèîíàëüíîãî ðàçâèòèÿ. Åêàòåðèíáóðã: Èíñòèòóò
ýêîíîìèêè ÓðÎ ÐÀÍ, 2002. 59 ñ.
Walker, T. R. Terrestrial pollution in the Pechora Basin, North-Eastern European Russia. PhD thesis, Univer-
sity of Nottingham. 2003, 181 pp.
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This lake, situated in the floodplain of the Ortina river, a
1st order tributary of the Pechora river, near the Sev-
ergasprom gas exploitation field is still inhabited by valu-
able species of Coregonids common in the region.

Participants of the 2nd SPICE Project Coordination
Meeting in the House of Science of the Kola Science
Centre, Apatity, Russia, February 2001.

The Ekaterinburg Institute of Economy’s specialists Ilya
Yimadi and  Elena Ignatieva executed  an assessment
of the actual economic situation and forecast for fu-
ture developments in the Pechora region.

Prior to the flight to the next field site. From left to
right: Ari Nikula, Peter Crittenden, Tony Walker, Tarmo
Virtanen, Sergei Sendimirov, Vladimir Dauvalter, Gen-
nady Shulepov, Osmo Ratti, Peter Kuhry.
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