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нию, еще долгое время будут служить базо-
вой информацией для стратегических планов 
Правительства по освоению минерально-сырь-
евых ресурсов нашей страны.
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The paper deals with the issues concerned with 
market appraisal of mineral resource potential of the 
Russian Federation. Strategy regarding reproduction 
and innovation use of the mineral resource potential 
on an expanded scale has been substantiated. Mineral 
resource potential of the Russian Federation is 
considered by the author as a major factor of budgeting 
and national well-being. The structure of national 
wealth (in terms of minerals) has been analyzed. 
New Centers for economic development have been 
justified; they are an essential supplemental base to 
the existing large oil-and-gas and mining regions with 
considerably depleted potential. The statement related 
to the fact that Centers for economic development are 
to be planned with regard to innovation development 
of the mineral resource base, has been substantiated.

The issue referred to innovation use of the 
mineral resource potential of Russia is vital due 
to the fact that mineral resources in Russia play a 
key role in budgeting and national well-being, and 
updated mechanisms of government regulation 
and innovation technologies for reproduction and 
development of the mineral resource base make 
national economy competitive. 

The research results are included in the 
monograph “Mineral wealth of Russia. Appraisal 
of mineral resources and cost” (2008), “Atlas of 
principal deposits of the Russian Federation” and 
in multiple papers and speeches. The research work 
received approval of the relevant committees of the 
Federation Council and the State Duma, and also 
territorial and regional bodies of the Federal Agency 
for Subsoil Use (Rosnedra), Constituent Entities of 
the Russian Federation and Federal Districts. The 
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Mineral resource potential of the Russian Federation:  
Condition and innovation use trends

research results 	provided the basis for a number of 
crucial decisions in the context of reproduction of 
Russian mineral resource base; the results have been 
applied by the Federal Agency for Subsoil Use and 
the administrative authorities of the Constituent 
Entities of Siberia and the Far East.

The research objective was updated market 
appraisal of the mineral resource potential of the 
Russian Federation and substantiation of strategies 
regarding expanded reproduction and innovation 
employment of such potential.

To achieve the objective:
1)	 geological and economic study and cost 

reappraisal of the Russian mineral resource base 
from the perspective of the world market conjuncture 
has been made;

2)	 mineral resource Centers for economic 
development (CEDs) intended for innovation 
development of raw material complex of Russia 
and enhancement of its competitive edge have been 
outlined; 

3)	 based on the mentioned mineral resource 
centers for economic development (CED), 
strategies of geological research and license policy 
by the Rosnedra regarding expanded reproduction 
and innovation development of the mineral resource 
base of the Russian Federation have been determined 
and implemented.

The monograph and the “Atlas” includes 
description of the fields and their place in Russian 
and global subsoil management. Each mineral 
includes the following: deposit map; position of the 
Russian mineral resource base in reference to the 
global one; reserve and mining patterns according 
to deposits; specification of deposits in the State 
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Reserves Register; material cost description of 
Russian mineral resource base referred to a particular 
mineral.

Thus, the Atlas is a concise and rather complete 
information system referred to the Russian mineral 
resource base and the main deposits.

In the context of modern trends of computer 
technology progress, a geo-information analytical 
system that facilitates access to the given information 
was generated based on the Atlas “Subsurface 
resources of Russia” by VSEGEI GIS and “Mineral 
resources of Russia” by GIAS.

Thus, all the branch-wise information regarding 
reserves and resources of minerals, namely, the State 
Reserves Register, deposit and exposure Cadastre, 
approved resources has been used for thorough 
geological and economic analysis of territorial 
allocation of the national mineral resource base.

To display mineral deposits playing the major 
role in generation and development of the Russian 
mineral resource base, a specific “Map of the main 
deposits with over 70% of reserves and annual 
production of minerals in Russia” was included 
in the atlas. The mineral resource potential and 
the extracted value of over 1000 subsurface sites of 
federal significance approved by the Government 
of the Russian Federation are presented on an 
individual geological and economic map.

As of the beginning of 2009, the State Reserves 
Register of Russia registered 12  245 deposits 
according to 65 types of minerals, including solid 
minerals — 7425. The number of developed deposits 
of solid minerals is 1909, which is only 38% of the 
registered by the State Reserves Register of Russia. 
Total 97 deposits, or approximately 5% of their 
total amount, provide 70% of the produced mineral 
resources in the country.

In Russia, as well as worldwide, single large 
deposits with the majority of minerals determine 
mineral resource base formation and exploitation.

Cost estimate of the mineral resource base was 
accomplished based on the socio-economic rates 
according to the Constituent Entities of the Russian 
Federation for the period since 2000. Therewith, 
legal and tax policies of subsoil use effectual in Russia 
have been considered. Global and national prices 
for mineral resources as of January 2008 have been 
applied. In 2009 cost estimates have been updated.

To specify the Russian mineral wealth, a 
recovered value of mineral resources has been 
taken as a cost estimate. Output of the given 
mineral resources is cost effective, and reserves 
satisfy the demand predicted for 25-year term. In 
the context of calculation of the mineral wealth 
of Federal Districts and Constituent Entities of 

the Russian Federation, four levels according to 
the scale of the registered reserves and approved 
resources of different categories have been singled 
out. In-demand mineral wealth (IDMW) referred 
to deposits under development, and potential to be 
increased in the future for account of the reserves 
and resources of the unallocated subsoil reserve fund 
are of particular interest.

According to Figure 1, fossil fuels — chiefly, 
raw hydrocarbons, are substantial for the mineral 
wealth. Solid metal and non-metal minerals take 
approximately 10% in cost estimate of the mineral 
resource potential.

The Ural, Siberian, Privolzhsky Federal Districts 
yield over the half of total national mineral resources 
at all the four levels.

Therewith, 95–97% of the mineral wealth of 
the Ural Federal District is represented by raw 
hydrocarbons.

Over the half of the actual mineral wealth of the 
Siberian Federal District is represented by highly 
liquid minerals (gold, nickel, copper, stibium, 
platinoids, oil, gas); three quarters — in the 
Privolzhsky Federal District, over the half — in the 
North-Western Federal District. Mineral wealth of 
the Southern Federal District is specified by 80% of 
highly liquid minerals, and the Far-Eastern Federal 
District — by three quarters. Up to 65% of the actual 
mineral wealth of the Central Federal District is 
represented by iron ore. The facts mentioned above 
are rather advantageous for the national mineral 
wealth within the framework of the Federal Districts. 
However, let us consider that the given administrative 
units are rather conventional, and they do not have 
appropriate infrastructure to develop the mineral 
resource base by way of innovations.

Thus, for instance, 90% of the explored coal 
reserves are located in the Asian part of Russia, yet 
they are allocated rather unevenly; and consumption 
orientation of the given reserves is more European. 
Although total reserves of iron ore are sufficient, iron 
and steel works of the Southern Urals and Western 
Siberia with two thirds of total ironworks capacity 
and only one third of iron ore production incur 
acute deficiency in the resources mentioned. Highly 
deficient kinds of minerals include manganese 
and chromium ore, titanium, zirconium and some 
others. A lot of minerals lack reserve base.

Therefore, to develop the national mineral 
resource base by way of innovations based on the 
geological, economic and cost analysis, 33 new 
mineral resource Centers for economic development 
(CEDs in the North-Western part of the country, 
the Urals, the South, Siberia and the Far East have 
been distinguished.



137

ЭКОНОМИКА РЕГИОНА № 2/2010

O. V. Petrov

20 CEDs in the territories of Siberia and the 
Far East have been justified. They are connected 
by infrastructure (TRANSIB, BAM railways; 
Barnaul — Chita — Khabarovsk motor roads; and 
power transmission lines). New feeders and oil and 
gas pipelines (Eastern Siberia — Pacific ocean) are 
under construction within the given area. There 
are investment projects intended for construction 
of new heat power plants, chains of power plants, 
metallurgical and other plants. Thus, mineral 
resource CEDs are essential for geological and 
socio-economic zoning of the Russian territory.

Derived values of minerals and other economic 
indices referred to RF Constituent Entities, Federal 
Districts and Russia in general are calculated for all 
such Centers.

The planned CEDs are a substantial supplement 
to the existing base of the oil-and-gas and mining 
areas, which are considerably exhausted.

As a result of effective geological exploration at 
the water area of the Caspian Sea and the bottom 
of the Volga river in 2000–2008, a mineral resource 
base was created with an objective to establish the 
Caspian Center for oil and gas extraction with annual 
capacity, according to one of the developers V.P. 
Orlov, of approx. 20 million tons of fuel equivalent; 
and up to 35-40 million tons of fuel equivalent in 
case if the existing deposits are taken into account. 
The Northern Center involves the Russian part of 
the Barents and the Pechora Seas’ shelf plate, as well 
as the neighboring parts of the Nenets Autonomous 
District, the Murmansk and Arkhangelsk regions. 
A new unique area for hydrocarbon production will 
be Yamal-Kara Center, which involves the Kara Sea 
shelf plate, the Yamal peninsula, the Gulf of Ob and 
the western part of the Gydansky peninsula. In 2009, 
when oil production at the Vankor Field is launched, 
the Turuhansk Center will be established; it will 
produce about 30 million tons of oil.

Among other advanced Centers is the East-
Siberian, involving the majority of oil and gas fields 
of Evenkia, the Republic of Sakha (Yakutia) and the 
Irkutsk Region. Along with large gas and chemical 
complexes, installation of gas service at industrial 
and social units, at construction, transport and power 
complexes, the East-Siberian Center will become a 
backbone element of a powerful industrial cluster by 
2020, with approx. 60 thousand new workplaces, 30-
35 million tons of oil production and 65-70 billion 
cubic meters of gas annually. 

As to the Eastern part of the country, the South-
Okhotsk oil-and-gas Center based on the Sakhalin 
projects is being developed. Raw hydrocarbons 
are already being produced there within the scope 
of approx. 20 million tons of fuel equivalent; 

construction of the largest works for gas liquefaction 
was launched. By 2012–2013 annual capacity 
related to hydrocarbon production will reach 30-35 
million tons of fuel equivalent, by 2015 — 40-45, 
and gas liquefaction capacity will amount to 9,6 
million tons. The Sakhalin projects are executed by 
almost totally applying innovation technologies and 
advanced equipment. 

And finally, establishment of the advanced 
North-Okhotsk Center is also to be mentioned; it 
involves northern parts of the water area of the Sea 
of Okhotsk and the Western part of the Kamchatka 
peninsula. Potential scale of annual production 
of raw hydrocarbons, according to OJSC “NK 
Rosneft”, is estimated 25-30 million tons of fuel 
equivalent.

Development of other mineral resource centers 
is planned on the basis of solid mineral field 
development.

In the context of consolidation of the sulphide 
nickel MRB with associated platinoids, the East 
Sayan Center in the south of the Krasnoyarsk area 
and the Irkutsk region (particularly in the Kanskaya 
metallogenic zone, which is most well-investigated) 
is the most advanced. The given region is already 
considered to be strategically appealing for the 
“Norilsk nickel” company — the world’s largest 
producer of nickel. General estimate of the resource 
potential of the Kanskaya and Biryusinskaya 
metallogenic zones conforms to the estimate of 
analogous nickeliferous zones of Canada and 
Northern China. Thus, the East Sayan nickeliferous 
province can be considered as a new prospective 
CED with annual nickel output of at least 300 
million tons in over 30 years; minimum 20 thousand 
people can be employed. The given province can 
make a worthy alternative to the depleting high-
grade Norilsk deposits; therefore, it is a matter of 
national significance that development of the given 
area is launched as soon as possible.

As far as gold is concerned, the existing gold ore 
plants may be supplemented by the Yano-Kolymsky 
CED in the Magadan region and the Republic of 
Sakha (Yakutia). Its mining potential exceeds 5 
thousand tons, and annual gold output can amount 
to minimum 100–120 tons for over 50 years; at least 
50–60 thousand people can be employed in the given 
geopolitical region. The Natalkinskoye field — the 
major object in the territory — can produce up to 40 
tons of gold annually starting from 2012. 

The West-Verkhoyansky CED has relatively equal 
area as the Yano-Kolymsky CED has, they adjoin in 
the North-West. Its silver ore potential (approx. 60 
thousand tons) supplements the base of the Dukat 
Gold-Silver Ore Field and some others, and it is 
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equivalent to the world-level provinces in terms of 
its potential. It can secure mineral production with 
annual silver output of 1000 tons for 35-40 years. The 
quality of the ore is competitive with that produced 
at the Dukat Field, and several objects are already 
licensed. Growth in demand for silver is to motivate 
the Government, on the one hand, to reach the 
mentioned volume of production in as short time as 
possible; on the other hand, the Government should 
be interested in additional employment in the given 
geopolitical territory.

As to the East-Zabaykalsk CED, the reserve 
generated there will secure operation of the new 
mining-and-metallurgical integrated works with 
industrial capacity up to 4 thousand tons of stibium 
for over 30 years, which is ground to employ up to 
7 thousand people. In relation to that, the project 
of development of the given region is already being 
implemented though private-public partnership; 
the given project allows for integrated mining with 
stibium ore and gold-stibium ore objects taken into 
consideration.

Along with the geological and economic 
analysis, socio-economic development scenarios for 
particular regions and the whole constituent entities 
have been elaborated based on realization of their 
mineral resource potential. Such work has been 
done in reference to a number of Russian regions.

Particularly, regarding the Chukotka 
Autonomous District, where destructive processes 
in the mineral resource sector had been acute since 
the beginning of the 90s, with large-scale population 
outflow to the continent, the calculations were 
based on the existing mineral resource base of solid 
minerals, and gold primarily. Thus, for instance, 
development of the Kupol field will make it possible 
to reach annual gold production of 15 thousand tons 
in the short term. Step-by-step implementation of 
basic points of the program suggested by us will be 
ground for development of not only gold fields, but 
also tin, copper and coal fields with phased growth 
of the GRP: by 2013 — 4 times as much, by 2025 — 
10 times as much. Alongside with that, the matter 
of consolidation of geopolitical interest by Russia in 
the Asia-Pacific region will be resolved.

Centers for economic development appear 
particularly significant in the context of integration 
of the Russian mineral resource base in the global 
system of economic relations. The Centers are 
indispensable for planning of mineral resource base 
reproduction activities and for making decision 
regarding subsurface use of certain objects. Besides, 
such Centers are required for substantiation of 
a master plan referred to allocation of mining, 

processing, service and infrastructure sectors of the 
Russian economy.

Centers for economic development are to be 
planned with regard to innovation development 
of the mineral resource base, i.e. when a territory 
comprising several close fields is settled, necessary 
industrial and social infrastructure is provided, and 
extracted raw minerals are exposed to high-level 
processing.

Such an innovation approach conforms to the 
fundamentals of the theory of economic planning 
by a soviet scientist N.N. Kolosovsky and the 
theory of industrial agglomeration development 
by Paul Krugman, an americal scientist and the 
Nobel Laureate (2008). According to the latter, 
certain conditions generate a so-called core, which 
eventually draws capitals and people together. 
Network cooperation accelerates introduction 
of innovations and affects rapid development of 
agglomeration.

That was the ground for the authors of the present 
paper to justify the strategy of geological research 
and the license policy by the Rosnedra.

Accumulation of the federal budget resources 
afforded an opportunity for the Rosnedra to execute 
highly efficient geological exploration during 2006–
2008 within the selected CEDs. For instance, the 
following predicted resources were located and 
estimated in 8 such Centers last year: gold — 50%, 
silver — 97%, stibium, nickel and platinoids — 
almost 100%.

Work with an objective to allocate and estimate 
the predicted resources of over 40 types of solid 
minerals has been carried out for account of the 
Federal budget resources within particular CEDs. 
At object 151 (demonstrated on the slide) positive 
results are obtained. The next slide demonstrates the 
dynamics of subsoil value growth as a result of the 
geological exploration for account of the Federal 
budget resources. As we can see, growth in 2007 and 
2008 exceeded the rates of 2006 almost four times 
as much.

Golden ore production has been markedly 
enhanced (the reserves are increased by 47%) due 
to, uppermost, fundamental revaluation of two 
global giants — the Natalkinskoye and the Sukhoy 
Log fields, which contain almost half of the national 
economic resource base.

The research provided estimation of the scale 
of the national mineral resource wealth, its place 
with regard to the global resources, and different 
development scenarios referred to the mineral 
resource complex have been outlined. In point of 
fact, it was for the first time that cadastral appraisal 
of the subsoil was executed; it is based on the mining 
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rent, which amounts to over 60–80% of the subsoil 
use profit in terms of particular types of minerals.

Thus, the given materials became the ground 
for the authors to make a geological and economic 
analysis and cost revaluation of the national mineral 
resource base with regard to the new global market 
conditions; Centers for economic development 
have been singled out, which secure innovation 
development of the national mineral resource 
base and enhancement of its competitive ability; 
strategies of geological research and license policy 
by the Rosnedra aimed at expanded reproduction 
of the national mineral resource base have been 
determined and implemented.

The research and information materials in the 
present work, in our opinion, will serve for long as 
fundamental information for the Government’s 
strategic plans related to mineral resource 
development. 
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В статье дана оценка перспективности ос-
воения объектов, представляющих собой отвалы 
в виде забалансовых руд коренных месторожде-
ний золота. Приведен анализ институциональ-
ных условий и правовой базы вовлечения данных 
объектов в эксплуатацию. На основе геолого-
промышленных характеристик одного из них — 
отвального комплекса Северо-Западного фланга 
месторождения Советское (Красноярский край, 
Северо-Енисейский район) — дан укрупненный 
технико-экономический расчет эффективности 
его вовлечения в переработку способом кучного 
выщелачивания.

Низкий уровень обеспеченности большинс-
тва малых и средних предприятий разведанны-
ми запасами коренного золота, свертывание 
компаниями геологоразведочных работ, дефи-
цит перспективных участков недр в нераспреде-
ленном фонде недр обуславливают изменение 
роли нетрадиционных источников сырья и не-
обходимость проведения системной переоцен-
ки промышленного значения отходов золотодо-
бывающих предприятий. Такие отходы с точки 
зрения достигнутых результатов в области тех-
нологий обогащения и переработки рудных ма-
териалов представляют собой достаточно круп-
ные техногенные месторождения. Существуют 
и ограничения на их эксплуатацию, связанные 

с точностью подсчета промышленных запасов, 
а также с технологическими характеристиками, 
которые определяют возможность переработки 
руд техногенных месторождений.

К техногенным месторождениям относятся 
специальные отвалы забалансовых руд, до-
бытых в результате разработки золоторудных 
месторождений, золотосодержащие отходы 
(хвосты, шламы), образовавшиеся в процессе 
обогащения руд или переработки золотосо-
держащих концентратов комплексных место-
рождений цветных и благородных металлов. 
Они имеют зависящие от происхождения осо-
бенности строения состава золотосодержа-
щего материала, который сформировался под 
влиянием техногенного и последующего ги-
пергенного (влияние низких температур, дав-
ления, процессов окисления и т. д.) воздейс-
твия. Специфические подходы к их изучению 
и оценке изложены в соответствующих методи-
ческих документах [8]. Техногенные объекты, 
сформированные при переработке россыпных 
месторождений различных геолого-промыш-
ленных типов, представлены, кроме того, от-
вальными комплексами техногенных россы-
пей. Хвосты обогащения являются достаточно 
спорным источником техногенного сырья по 
соображениям экологической безопасности, 
сложности для повторной переработки тем или 
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