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their high biodiversity and high level of primary production. The
is the fundamental biological characteristics for the marine eco-
meaning the formation of the organic substance in the water by the
hyll-contains organisms — phytoplankton. The primary production
un exceptional role in the functionality of the marine ecosystem's
onts as the level of primary production is a basic element in the
lcal food-chain hierarchy and therefore, the ecosystem with dam-
wioplankton operation and low level of primary production dooms
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Therefore, the broad objective of the study was to identify location of
carbon deposits as sources of phenol contaminations accordingly to
ture features of the Pechora Sea ecosystem and to compare them
the distribution of the areas with high biological productivity and
y level of the primary production within the Pechora Sea. The results
vesearch demonstrate that both are located in the south-eastern part
Pechora Sea. Thus, the major deposits of oil in Pechora Sea and
it the Prirazlomnoe oil-field with large reserves of hydrocarbons
Sliuated exactly in the eastern part of the Pechora Sea, some of them
located in immediate proximity to the coast. At the same time, shelf
of the Pechora Sea is distinguished for its high level of the primary
uction, high bioproductivity and uniqueness of its natural resources,
mely hardly renewable under the conditions of the polar environment.
This paper details question of the ecological interrelation of the nat-
ccosystems and man's activities in this region, where any negative in-
(rial human impacts can have an un-compensable consequences for the
e environment of this little sea. Also, the capability of aquatic ecosys-
(0 resist towards human negative effects was examined, depending on
siructure and character of its fundamental ecological components (e.g.
s of bottom sediments, relief of the sea floor, and the direction of cur-

Is (ransferring).
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Geothermal energy is a clean, environmentally friednl,
resource .that provides energy around the world. Heat ﬂowir)l) :
Jrom the interior of the Earth ensure to be an inexhaz;stible s'ug
2. Hf)wever, existing traditional sources of energy, such ;spgll
Z;iv stezilo popular nfawadays. Current paper gives a remarkable
s s n;}:ze fr{endly and envzrqnmentally dangerous these
- bA he given example of oil and gas operations within th

echora basin in the shelf and the coast of the Pechora Sea ca
mination .of waters by phenol and its accumulation in the botto
and life tissues of the marine habitants. At the same time, the e::)
the south-eastern part of the Barents sea, the Pechora :S'ea, are

Introduction. At present, among all the types of the sea water conta-
nations in the Arctic Ocean, the most vital part plays phenol and hydro-
bon contamination, what could be taken up as an example of global
hnogene contamination. Annual entrance of oil products from different
urces into the marine environment of World Ocean in general estimates
about 1.7—8.7 mil tons, what exceeds natural confluent of oil [5]. Main
uses of the seawater pollution by phenol and other contaminants are con-
quences of the oil spilling during the mining works, the damages and the
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Table 2
Monthly mean air temperature and extreme minimum t C° [8].

at the pipelines, shipwrecks, oil drilling and rigs. B
e ination, petroleum ion brings others 'satellite'
e.g. heavy metals, nitric oxides, benz(a)pyrene etc. Phenol co
closely related with more and more increasing oil-drilling acl
the marine aquasystems of Barents, Pechora, Norway Seas,
tion as a fuel of lubricanting oils and other secondary chemi

January February March April

] il . d YA
1 rmin l-mean Tmin Tinean Tmm Tmean min

mean
ts Sea (central)  -5.0 -24 -7 25 -6 24 3 -22
n PechoraSea -10.6 -40 -12.6 -40  -11.6 42 -6.7 -32
rn PechoraSea -17.5 -48 -183 48 -17 46 -98' 37
Sea 1183 -50 201 -50 207 -48 -124 -38

Determinative factor in formation of modern ecological
the hydrochemistry in the Pechora Sea has anthropogenic im
geological activities in the shelf and coastal regions [11]. It i§
nected with the intensity of the exploitation of the Timan-Pei
basin and the Pechora coal-basin — major parts of industrial st
Nenets autonomous region. The Timan-Pechora oil-gas carbon
largest source of raw fuel-energy materials in the northern part
Within the Nenets, autonomous region 76 deposits of oil and
covered, including 64 oil-fields. 6 oil-gas, 4 gas-fields and 1 g
[16].

0il and gas activities in the region of Timan—Pec)!ora. Actually,
r deposits of the oil-fields are being exploited at the territory of Nenets
onomous region with the total size of 3,5 mil ton annually. At presgnt,
main activities that are been carrying out are the as follows: exploral{on
the Varandey oil gas field (under construction), the explcra{oni boring

preparation of the Prirazlomnoe deposit for furth_er exp]onta!lon and
ers. Taking into account the oil drilling and production fr_om Pl:lrazlom-
and Varandey deposits, the volume of carbon extraction W}l| be in-
sed until the 15-20 mil ton annually [16]. Maximal content of t!w phe-
Is and oil products in the bottom sediments of the Pechora See is fixed
in the samples, taken in the region Bolvanskiy Nos and also at the sand-
¢ of the Pechora river, where the bottom sediments are represented by
e silty sands. High levels of the phenols are fixed in the sampl;s of t‘he
ttom sediments, taken by the shelf zone of the cape Konstantinovskiy,
hich can be explained by the drain of rivers Khylchiya and Dresvyanka
here test oil-drilling is being practiced. The content of the phenols in the
mples, taken by cape Bolvanovskiy Nos (0.8-0.9 mg/kg) exceeds '8-10
imes those in the bottom sediments of the border zone 'bay-sea’. }-lxgher
ntent of the phenols are located in the zones with the siltstone-silty se-
liments [16].

Sources of the oil contamination in the Pechora Sea. One of the
4in sources of oil contamination in the Pechora Sea is maritime transpor-
tion. At present, due to the exploration of the oil-fields i_n the Pechora
d Barents seas, discharge of the oil products is essentially increased l?oth
the process of exploitation of the deposits, and by the‘transponaho'n.
hat is more alerting, the intensity of the navigation, ‘shippl'ng and ﬂ:IC: oil-
ading navy fleet is increased recently as well, which brings additional

for oil inati Climatically, eastern
Pechora Sea differs a lot from its western part, being similar to
Sea. The temperature of the eastern part of the Pechora region
very likely to Kara Sea, whereas the air temperatures of the wi
of the Pechora are generally continue the Barents Sea climatic
The Pechora Sea has one of the mildest wind climate among
seas. The magnitude of the wind speed in the neighbouring
and Kara) is quite similar, and this of Pechora is differs from t
while, the characteristics of the wind (its magnitude and directi
sponsible for different climate, currents and certain ice conditi
Pechora Sea [6]. Western part of the Barents Sea has the most
climate [6]. The Gulf Stream continues here, thus making weste
Sea turbulent [12]. In contrast to it, the Pechora Sea is sheltered
quently lowest waves, compared to the western Barents Sea. A
current of the water in the Pechora Sea is mostly induced by
guev and Litke through the Kara Gates. The average speed of the
currents is about 0.02-0.05 m/s, which is lower than in the B;
with its 0.05-0.5 m/s. Significantly higher speeds of water motis
duced only by the drift and tides. Generally, rather passive temy
rents in the Pechora Sea calls forth certain stagnation and mi
conditions for the holding of the oil spills and contaminants wif
ters.







270 Mamepuanu WGEOENERGY» -

tions of Arctic vulnerable tundra ecosystems. Two main zones 3. Ole Gunnar Austvik (2006): Oil and gas in the High North - A pers-

concentrations are detected in the bottom sediments of the Pech e m),m Noryay, ;
the central part and in its eastern part (the most polluted area), 4. 5Bikmametova M Bakalov V. (199?): Ecological problems of World
Prirazlomnoe oil-field. In the western region the source of water ans MEO Chelyabinsk MGU!(’ Chellyabmsk: 13'!4'
nation is not only caused by the geological activities, but also 2 Dnntr!ev Y:V, (}997): Rianostics,of cealogisalgontrol, apd Nl
come of waters from the Barents and the Norway Sea, polluted jent of sustainability of water ecosystems l_owards anthropogenic im-
and oil. In the south-wertern part of the Pechora Sea the inflow cLs. O?eanqlogy at St-Petersburg U{)lver3|ly, St-Petersburg: 186- 211, 269.
taminated waters from the narrow entrance of the White and B: 6_' (J(?IOV"." N., Kaptey, N;, Maloroy, e_md 0., Khvet.iynyc‘h (1996); [ce
can be considered as additional source for the phenol pollution: vestigations in the Pechora and Kara Seas in the connection with a shelf de-
chora Sea waters. Besides, zone of the high level of contaminan clopment. Proc. Polar Tech. Conference, Moscow: 4, 38__39‘ o
the Kola bay in the Barents sea and in the neighboring aqua 7 Qorshkov S.G. (_1980): /l\tl]as of the Oceans. Arctic chan, Arctic and
eastern part of the Pechora Sea recent geological activities con ntarctic szsearch Institute, Ministry of defence USSR. Main Department of
veloping of the Prirazlomnoe oil-field and other smaller oil dej ¢ Navigation and Oceanography, Moscow, USSR. -
give rise to the ecological crisis in the aquatic ecosystems of 8. Gurevich V.1 (2002): Moder sedimentogenesis and geoecology of
Sea. est-Arctic shelf of Eurasia. - Scientific World, Moscow: 1-218.
9. Ilyin G.V., Petrov V.S. (1994): Research of the contents of the heavy
etals in the grounds. Ecological researches of the industrial development in
¢ zone of Shtokmanovskoe gas condensate deposits on the Barents sea
elf.- MMBI RAS, Apatiti: 44-48.

10. Kasimov N.S (1997): Complex ecological mapping (; hical
pect).- Moscow State University, ISBN 5-211-036654, Moscow: 1-146

11. Klenova M.V. (1967): Geology of Barents Sea- RAS USSR,

Conclusions. As demonstrated in this paper, disastrous im|
environment is caused by the oil and gas drilling activities in
most environmentally precious regions of our world — Arctic. So,
we do with it, how can we handle such a problem? Alternative.
energy, such as geothermal energy, or wind energy can be a
placement for the traditional sources. Moreover, geothermal el
effectively used as a supplement for the integrity of the pow:
hancing the efficiency of the entire system while providing ¢l oscow: 1-367
power for the humanity. Geothermal energy is also capable of 12. Mennobart van Eerden, Pechora River Basin Integrated System
high capacity factors in results without damaging the ecosystel lanagement.
world. Current paper contributed to the popularization of the ¢! 13. Preobragensky V.S. (1990): Ecological maps (contents, require-
placement of traditional (oil and gas) energy source by news; ents).- News RAS USSR. Series Geography (6): 51-56.

“green” energy, such as geothermal or wind. 14, 15Romankevich E.A., A.P.Lisitzin, M.E.Vinogradov. (2003): Pe-
Acknowledgements: Current research has been genel ora Sea: integrated research.- Sea, Moscow: 1-352

ported by the DAAD-Program (Referat 325-syp, Kennziffer A), References: Maps

Wegener-Institut fiir Polar- und Meeresforschung Fachbereicl 1. AARI Team (1985): Distribution of waters from the Atlantic and Pa-

senschaften Arbeitsbereiche Bathymetrie und Geodisie, Bl Ific Oceans in the Arctic (Scale 1:20000000), Atlas ~ of Arctic. - Arctic and

Germany. ntarctic Research Institute, Ministry of defence USSR, Moscow.

2. AARI Team (1985): Geological map of the Arctic ocean (Scale

110000000).- Atlas of Arctic, Arctic and Antarctic ~ Research Institute

iC Council of Ministers, USSR, Moscow

3. AARI Team (1985): Geomorphological map of the Arctic, (Scale

120000000).- State Scientific Center of the RF the Arctic and Antarctic Re-

arch Institute, Council of Ministers USSR, Moscow

References:
1. Arild Moe ET Peter Johan Schei. (2006): Le Grand Not
Potentiels. http://www.fni.no/doc&pdf/nordiques-2006.PDF
2. Aibulatov N.A. (2001): Geoecology of shelf and coasts
Russia. - Noosphere, Moscow: 1-428.



272 ENERGY» 273

18. Scott R. A., Natapov L.M. Anderson L. M. S.C.Jamie,
\C.F.Hanni (1995): Tectonic elements of the Arctic (Scale 1:10000000) -
ambridge University, Cambridge Arctic Shelf Program, Cambridge, UK

19. Sigmond Ellen M.O. (2002): Geological map. Land and Sea Areas
{ Northern Europe (Scale 1:4000000).- Geological ~ Survey of Norway,
510

4. AARI Team (1980): Partition of the bottom in the Arctic
1:15000000).- Arctic and Antarctic Scientific Research Instit
Ministry of defence USSR, Moscow.

5. AARI Team (1985): Prospect of the oil-gas production (1
Atlas of Arctic. AARI SDGC Council of Ministers USSR, Moscou

6. Central Intelligence Agency Team (1978): Mini
1:20000000).- Atlas of Polar Regions, Central Intelligen
‘Washington, USA.

7. Central Intelligence Agency Team (1978): Oil and Gas i In
gion, Mackenzie Delta/Beaufort Sea, and Lower Ob'  basin,
(1:50000000). - Atlas of Polar Regions. Central Intelligen

20. Team Commission de la Carte Géologique (1989): Carte tectonique
nternational de I'Europe, Feuille 3. (Echelle 1:6000000) - Congrés Géologi-
ue International Commission de la Carte Géologique du Monde Sous-

Commission de la Carte tectonique du Monde, Canada.

21. Team Ministry of Geology (1969): Tectonic map of polar regions

Washington, DC. { the Earth, 4 sheets with explanatory note, (Scale ~ 1:10000000).- Minis-

8. Geophysical Atlas of the Barents Sea, i of Geology USSR, Scientific Research Institute of Arctic' Geology, Mos-
http://www2.tgsnopec.no/whatsnew/Barents_Sea_geo_atlas.htm bW

9. Gorshkov S.G. (1980): Types of the coasts in the Arctic,
asimuthal equal-distance (1:15000000).Atlas of the Oceans. Al
AARI, Ministry of Defence USSR. Moscow, USSR.

10. La Direction Norveglenne Du Petrole (2006) Découve
ration en mer de Barents.- http://www.fni.no/doc&pdf/r

11. Matishov G.G. & Veslavsky S. (1995): Eoo]ogy ofNov

22. Team Pennwellmaps (2001): Main oil deposits exploitation in the
arents Sea http:/images.pennwellnet.com/ogj/images/off/56071201.gif
23. Tkachenko B.V. & Egiasarov B.Kh. (1970): Observed geologic

ap of islands of Soviet Arctic and adjoining areas (1:7500000). Council of
Ministers USSR, “Geology of USSR™, v. XX VI. USSR, Moscow.

24. U.S. Navy Hydrographic Department Team (1958): Bottom sedi-
region, (1:2000000). Institute of Oceanology, MMBI, RAS. ments in Arctic Ocean (Scale 1:20000000). Oceanographic Atlas of the Polar

12. Oil and Gaz development in Northern Russia, Seas. Part II. Arctic Ocean. U.S. Navy Hyd phic Office Washi 1
http://www.kaldor.no/energy/berlin200603 1 5-barents. html b.C.

13. Okulich A.V., Lopatin B.G. & Jackson H.R. (1983): Carte.
que circumpolaire de I'Arctique, Carte 1765A, (Scale 1:6000000),
stéréographique polaire a 75 de Latitude N.- Commission géol
Canada; Department of Energy, Mines and Resources; Institut of
ry and Petroleum Geology, Montreal, Quebec, Canada.

25. U.S. Navy Hydrographic Department Team (1958): Circulation of
Atlantic water in the Arctic Ocean and Adjacent seas (Scale 1:20000000).-
(Oceanographic Atlas of the Polar Seas. Part II. Arctic Ocean. U.S. Navy
Hydrographic Office Washington, D.C.
26. U.S. Navy Hydrographic Department Team (1958): Generalized
14. Pennwell Team (1985): Polar Oil and Gas. Arctic Oc mayor rock types in Arctic Ocean (Scale 1:20 min) Oceanographic Atlas of
1:10000000).- Pennwell Maps, Pennwell Publishing the Polar Seas. Partll. Arctic Ocean. U.S. Navy Hydrographic Office Wash-
1S. Petroleum reserves and borders in the Barej Ington D.C.
http://www.kaldor.no/energy/berlin200603 15-barents.html 27. U.S. Navy Hydrographic Department Team (1958): Geologic struc-
¢ 16. Rekacewicz Ph. (1998): Environmental threats in the B {ures in Arctic Ocean (Scale 1:20000000). - Oceanographic Atlas of the
gion (Scale 1:20000000). - UNEP/GRID-Agenda, Barentswatch Al Seas. Part II. Arctic Ocean. U.S. Navy Hydrographic Office Washing-
Norway. fon, D.C.
17. Rekacewicz Ph. (1998): Oil and gas development and seabi)
lonies in the Barents Region (Scale 1:20000000). -  Barentswatch
Norwegian Polar Institute, UNEP/GRID-Agenda, Oslo.



