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Arctic entrepreneurship: the conditions and
opportunities for development

A. N. Pilyasov, Doctor of Sciences

Council for Study of Productive Forces of the Ministry of
Economic Development of the Russian Federation

N. Yu. Zamyatina, Ph. D.

Lomonosov Moscow State University, the Geographic
Department Council for Study of Productive Forces of the
Ministry of Economic Development of the Russian Federation

The features, problems and prospects of entrepreneur-
ship in the Arctic, its social importance and the nec-
essary support measures are characterized. The level
of development of business in some Arctic regions of
Russia is analyzed.

Keywords: small-scale and medium business, Arctic enterprise, the
Arctic, social entrepreneurship, public policy.

Mining Projects for the Eastern part

of the Russian Arctic, the Far East and
Transbaikalia: Is there a way to solve the old
problems?

N. Yu. Samsonov, Ph. D., Ya. V. Kryukov, Ph. D., V. A. Yatsenko

Institute of Economics and Industrial Engineering, Siberian
Branch of the Russian Academy of Sciences, Novosibirsk

Overview description of the main problems of large
mining projects in the eastern part of the Russian
Arctic, the Russian Far East and Transbaikalia is given.
The necessity to develop mutually beneficial forms of
co-participation of the state and investors in the proj-
ects is noted.

Keywords: the Arctic, the Far East, Transbaikalia, mineral resources,
extraction of raw materials, development of infrastructure, the
territory of priority development, mining projects.

Assessment of current geo-ecological status
of the Kola Bay based on geochemical data

V. A. Shakhverdov, Ph.D.,
M. V. Shakhverdova

A.P. Karpinski Russian Geological Research Institute.,
St. Petersburg

The data on geochemistry of modern bottom sediments
of the Kola Bay are generalized. Their baseline geo-
chemical characteristics are determined. Comparison
of the data shows that modern sediments in the Kola
Bay are characterized by the highest concentration of
chemical elements in the northwest Russia. Geochemi-
cal zoning of the bottom of the Bay is performed, and
the different regions are characterized by the content
of Cu, Zn, As, Cd, Pb, Hg and hexane-soluble petro-
leum in the bottom sediments. These geochemical
data show that intensive economic activity within the
southern knee of Kola Bay and functioning of the main
base of the Northern Fleet of Russia impacts on the
features of distribution of chemical elements.

Keywords: Kola Bay, geo-ecology, geochemical zoning.

Low-sulfide platinum ores of Norilsk area —
promising sources of precious metals

S. F. Sluzhenikin, Ph. D.,
V. V. Distler, Doctor of Sciences,
A. V. Grigoryeva, Ph. D.

Institute of ore deposit geology, petrograph, mineralogy and
geochemistry of the Russian Academy of Sciences

Low-sulfide platinum horizons in the profile of ultraba-
site-basite intrusions take quite an isolated position in
relation to the main ore bodies and are located in the
areas of the upper endocontacts of these massifs. The
main ore-bearing rocks are taxitic chromite-bearing gab-
bro. Cu and Ni content in the low-sulfide ores does not
exceed 0.20-0.40. mas% in sum. The concentration of
platinum group elements reaches 20-40 g/t, and in some
intersections and piecebl of ore - 60-70 g/t. The main
forms of these elements in the ores are their own miner-
als: sperrylite, sulfides of platinum and palladium, iron-
platinum alloys, stannides, stibnidy, arsenides, plumbides,
bismuth-tellurides of palladium.

Keywords: low-sulphide platinum ore, chromite-bearing taxitic
gabbro, platinum group elements.
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Destabilization of relict
methane hydrates with
observed changes of regional
climate

M. M. Arzhanov, Ph. D.

A. M. Obukhov Institute of Atmospheric
Physics of Russian Academy of Sciences
I I. Mokhov, Correspondent Member of
the Russian Academy of Sciences

A. M. Obukhov Institute of Atmospheric
Physics of Russian Academy of Sciences,
Lomonosov Moscow State University

S. N. Denisov, Ph. D.

A. M. Obukhov Institute of Atmospheric
Physics of Russian Academy of Sciences

The calculations of the thermal state of soil of the Yamal Peninsula and
adjacent regions for the last 90 thousand years are performed. Accord-
ing to the results, the depth of the upper boundary of stability zone of
methane hydrates in the region could reach the surface under the climatic
conditions of maximum glaciation about 90 thousand years ago. The esti-
mates of the impact of current climate change on the strength of perma-
frost and stability of relict methane hydrates on the Yamal Peninsula are
given. The formation of craters after gas emissions on the Yamal Penin-
sula may relate to destabilization of relict methane hydrates by increasing
the surface temperature in recent years.

Keywords: climate change, permafrost, relict gas hydrates, ice ages.

Reconstruction of
paleoclimate indicators and
biota by group palynospectra
in the north of Western
Siberia

A.A. Konovalov, Doctor of Sciences,
S.N. lvanov

Institute of North Development of RAS
Siberian Branch, Tyumen

A method for determining the main climatic and biotic indices (richness,
diversity, productivity and biomass of vegetation) by three group of pa-
lynospectra is developed. The correlation formulas for majority of dimen-
sionless and dimensional climate characteristics are found. The form of
climate and biotic dependence of dominant of surface pollen spectra is
determined. The examples of dominant distribution in depth and in time
during the Holocene are given. The basic indicators of climate and biota
for natural areas of the north of Western Siberia during the Holocene are
calculated.

Keywords: north of Western Siberia, the Holocene, paleoclimate, biota, reconstruction.

Modern geodynamics of
Gakkel Ridge according to
seismological data

Yu. G. Kutinov, Doctor of Sciences

Federal Research Center for a
comprehensive study of the Arctic of RAS,
Center of Space Monitoring of the Arctic
of Lomonosov Northern (Arctic) Federal
University (Arkhangelsk)

Z. B. Chistova, Ph. D.,
T. Ya. Belenovich, Doctor of Sciences
A. N. Morozov, Ph. D.

Federal Research Center for a
comprehensive study of the Arctic of RAS

The modern geodynamic regime of the Mid-Arctic Ridge in general, and the
Gakkel Ridge in particular, is considered on the basis of analysis of seis-
micity, focal mechanisms of earthquake sources, directions of slip vectors
of rock masses in earthquake centers. Complex stress-deformed state of
the Earth’s crust within the Mid-Arctic Ridge is established. The fields
of stresses and deformation from the south-east to north-west change
three times. That is, the stress-deformed state of the lithosphere, which
depends on directions of the axes of compressive stresses, changes in the
layered block medium by layers, and in some blocks varies with time.

Keywords: the Arctic, geodynamics, the Mid-Arctic Ridge, the Gakkel Ridge, seismological
data, the focal mechanisms of earthquakes.

Comparison and use of
observations and modeling of
level in the Kara Sea

E. V. Borisov, Ph.D.
Zubov State Oceanographic Institute
D. N. Rayevsky

Schmidt Institute of Physics of the
Earth, RAS

The results of the comparison of model level of the Kara Sea calculated us-
ing a numerical mathematical INMOM model with observations data of sea
level received by automatic recorders in the summer of 2015 are given. The
observations were carried out on two buoy stations for a month. The level
recorders were set at an intermediate depth of 113 m on the first station
and on the bottom (35 m) on the other. To compare the series of observa-
tions made at various ways of registers setting, the data of specific obser-
vations, carried out at the same station in 2014 were used. Comparison
of model series of level with observations data was carried out using the
method of frequency-phase demodulation and remodulation which allows
selecting the control periodic components corresponding to the period of
effect of formative forces. It is shown that the main contribution to discrep-
ancy between the compared series at random times is made by the errors
associated probably with modeling of basin response to the predicted at-
mospheric wind impact.

Keywords: level of the Kara Seaq, time series, demodulation method.
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Development of advanced patterns of
cryogenic steels for gas vessels and
stationary storage tanks of liquefied natural
gas designed for Arctic conditions

M. Yu. Matrosov, Ph. D., V. N. Zikeev, Doctor of Sciences,
P. G. Martynov, E. V. Shulga

I. P. Bardin Central Research Institute for Ferrous Metallurgy
V. S. Nikitin, Doctor of Sciences,

V. N. Polovinkin, Doctor of Sciences, Yu. A. Simonov, Ph. D.
Krylov State Research Centre,

A. A. Semin, Ph. D.

Federal State Research and Design Institute of Rare Metal
Industry («Giredmet»)

Chemical composition and experimental-industrial
technology for production of structural steel alloyed
economically with nickel of increased cold resistance
for promising ice-class gas vessels and storage tanks
for liquefied natural gas with operating temperature
of -164°C are developed. The prospects of such mate-
rials in shipbuilding are shown. The microstructure of
cryogenic steel is studied, for example, it is shown that
impact toughness at cryogenic temperatures increas-
es with proportion of austenite in the microstructure.

Keywords: steel, liquefied natural gas, nickel, double normalizing,

controlled rolling, cold resistance, durability, acicular ferrite,
austenite.

Forecast of emergencies at oil and gas
facilities and elimination of consequences of
emergency oil spills in arctic climate

N. A. Makhutov, Correspondent Member of the Russian
Academy of Sciences

Working Group under the President of the Russian Academy
of Sciences on risk analysis and safety

M. P. Lebedev, Correspondent Member of the Russian
Academy of Sciences,

A. M. Bolshakov, Doctor of Sciences, Professor

Yakut Scientific Center of the Siberian Branch of the Russian
Academy of Sciences, Larionov Institute of Physical and

Technical Problems of the North, Siberian Branch of RAS,
Yakutsk

M. |. Zakharova, Ph.D.

Larionov Institute of Physical and Technical Problems of the
North, Siberian Branch of RAS, Yakutsk

Yu. S. Glyaznetsova, Ph.D., I. N. Zueva, Ph.D.,

O. N. Chalaya, Ph.D., S. H. Lifshits, Ph.D.

Institute of Oil and Gas Problems of the Siberian Branch of
RAS, Yakutsk

The results of accident risk analysis and assessment
for tanks and pipelines operated in the North are pre-
sented, and the results of studies of biopreparation
for elimination of oil pollution produced by native oil-
destructor microorganisms extracted from arctic per-
mafrost soils are given.

Keywords: Arctic zone, low temperature, temperature inversion,
destruction of equipment, frequency of accidents, scenarios of
accidents, individual risk of fires, oil pollution, the elimination of oil,
degradation, microorganisms.

Prospects for development of aquaculture in
the western part of the Russian Arctic

A. A. Lukin, Doctor of Sciences, V. V. Bogdanova, Ph. D.,
V. V. Kostyunichev, Ph. D., A. E. Korolev, Ph. D.

Berg State Research Institute on Lake and River Fisheries,
St. Petersburg

The possibilities and prospects of development of
aquaculture in the western part of the Russian Arc-
tic are analyzed. An algorithm for development of fish
farming using the native species, primarily whitefish,
is proposed. The possibility of utilization of associated
petroleum gas for aquaculture is noted.

Keywords: aquaculture, fish farming, whitefish farming, whitefish.

Icebreaker support for the largest national
Arctic hydrocarbon projects

V. V. Ruksha, S. A. Golovinsky, Ph. D.,
M. S. Belkin

FSUE “Atomflot”

The prospects of expansion of traffic along the North-
ern Sea Route for the coming years and the need to
use nuclear icebreaker fleet in the largest hydrocarbon
projects in the Arctic are shown. The analysis of the
International Gas Union on the world market of lique-
fied natural gas are given. The International Gas Union
expects a high level of competition, where one of the
key factors is the cost of transportation.

Keywords: nuclear icebreakers, hydrocarbons, liquefied natural gas,
“Yamal SPG’, the Northern Sea Route, the Suez Canal, the Panama
Canal, the Asia-Pacific region.



