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Abstract. This paper focuses on ‘other,’ i.e. non-resource, non-public sector and non-subsistence econo-
mies of the Arctic. We investigate the geography and assets of the Arctic’s knowledge sector by examining
both supply and output side of the knowledge production at the circumpolar and regional scales (using
Alaska as a case study). In other words, this paper provides a first-cut analysis of the “Arctic variety” of the
knowledge economy. We find that the Arctic has variable endowment with human capital engaged in new
knowledge generation. Clusters of high knowledge potential tend to locate in larger cities and regional cap-
itals. An analysis of patent registration in Alaska, confirms this pattern, but also reveals a complicated and
evolving picture of localized innovation. Alaska demonstrates limited, albeit growing, variety knowledge-
producing sectors, a strong role of individual inventors and a weak connectivity with outside knowledge
clusters. It is also evident that knowledge production in the Arctic has underdeveloped circumpolar linkag-
es, and thus requires urgent efforts to stimulate research cooperation between private and public sector
inventors in the Arctic jurisdictions.

Keywords: knowledge economy, Arctic, patent, innovation, development.

Introduction

A textbook description of the Arctic economy traditionally refers to the three ‘pillars:’ re-
sources, public sectors, and traditional sectors [1, Knapp G., Huskey L.]. However, as argued below,
this notion is no longer valid due to the increasing diversification of the Arctic’s economy instigated
by the evolving global and national economies of the Arctic states. In most regions of the Arctic, with
the exception of Russia, the non-pillar industries produce 30-50% of GDP [2, Glomsrgd et al]. There
is a good argument that some of these emerging industries have higher productivity and lesser vola-
tility than the resource sector, and therefore are more compatible with the notion of sustainable
economic development in Arctic regions. Thus, a proper study of the modern Arctic economy cannot
be conducted without examining ‘other’ economies.

Under ‘other’ economies we understand a broad range of economic activities, which are not
(non-renewable/large scale) resource, public or traditional, although they may be connected to
these through various linkages [3, Petrov A.]. ‘Other’ economies tend to be more endogenous and
embedded. As a result, they may have stronger internal linkages and multipliers, generate more lo-
cal development, and serve as avenues to empower local communities. At the same time, these

economies are not solely local [4, Huskey L.], but can also serve as a strong link between Arctic’s lo-
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cal economies and the global capitalist system. Examples of ‘other’ economies include knowledge-

based industries, such as high-tech, arts and crafts, small-case custom manufacturing, professional
and technical services, food, recreation, and local retail trade.

Based on data from Glomsrgd & Aslaksen [5], the GDP generated by the non-pillar sectors,
excluding construction, was approximately $120-125 billion in 2005-2010. When compared to the
resource sector, especially mining, some of the new industries grew faster and demonstrated higher
productivity [5, Glomsrgd S., Aslaksen 1]. The growth of these industries is induced by their tendency
to locate in Arctic urban centers, which now concentrate most of the of Arctic’s population [6, Meg-
atrends]. Although the volume of the ‘other’ economies in the Arctic is substantial, their share is
smaller compared to the southern regions. In other words, the role of post-industrial economy, to
which most of the Arctic’s ‘other’ industries belong, in the circumpolar region, is modest.

Recent studies demonstrate that despite strong impediments, peripheral communities can
foster a diversified economy [7, Beyers W., Lindahl D.; 8, Boschma R.; 9, Gradus Y., Lithwick H.; 10,
Selada C. et al.]. Investment in human capital has been identified as a key element in diversifying lo-
cal economies [6, Megatrends; 11 Petrov A.]. Human capital in this context can be defined as a stock
of knowledge and skills vested in the local population, while creative capital refers more specifically
to the aggregate ability to generate ‘meaningful new forms’ (i.e. to innovate) that have economic
value [12, Hirshberg D., Petrov A.; 13 Florida R.]. In order for peripheries to foster economic growth
spurred by ‘other’ economies, there has to be a connection to localized knowledge and social capital
that can be formed with institution-building and formation of civic society [14, Aarsaether N.].

A development based on knowledge economy is an integral part of a larger sustainable de-
velopment strategy, especially for Arctic cities and towns [15, Pelyasov A.]. Bringing and sustaining
knowledge and human capital-intensive industries provides a new opportunity for northern urban
communities to avoid boom-bust cycles, reduce dependency on external economic and political ac-
tors, and improve the wellbeing of the local residents. Recent studies demonstrated that some Arc-
tic cities have considerable concentrations of highly educated professionals [6, Megatrends]. These
are predominantly administrative and economic urban centers. Albeit only some Arctic regions
could strongly capitalize on ‘other’ economies, or high-tech specifically, it is certainly a possible in-
gredient for achieving sustainable development in northern urban communities.

This paper discusses emerging high-tech industries and uses two scales of analysis to provide
insights in a knowledge-based economy of the Arctic. The general discussion of ‘other’ economies’
has been started in Petrov [3], and this paper serves to extend the earlier argument focusing on high
technology (high-tech) economic activities, which are defined here as knowledge-producing sectors
and activities reliant on codified technical knowledge, such as Information Technology and Profes-
sional, Scientific, and Technical Services. High-tech is not the only knowledge-generating segment of
the economy, and other sources of innovation in the Arctic include cultural, social, and civic econo-
mies [16, Petrov A.]. However, high-tech is more vividly represented in the literature and in statisti-

cal dataset. One characteristic of the high-tech industries is the elevated share of STEM jobs, such as
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engineers, IT workers, designers, scientists, managers, etc. [17, BLS]. However, technology

knowledge production is not confined to these sectors, but spreads across the entire economy in-
volving all workers in creative technology-related occupations [13, Florida R.]. Thus, in order to ex-
amine (high-tech) knowledge economy one needs to consider knowledge workers in all industries,
employment in technology firms, and knowledge production itself. Below, the analysis follows this
logic by looking at three snapshots of the Arctic knowledge economy: through occupational and ed-

ucational characteristics of labor force, employment in high-tech sectors, and patents output.

Circumpolar Knowledge Economy: Knowledge Workers in Arctic Cities

The data on knowledge economy in the Arctic are limited. However, several recent studies de-
veloped a system of proxies, which could be used to estimate the size and potential of the
knowledge sector in peripheral jurisdictions, such as the Arctic [11, Petrov A.]. One way to meas-
ure knowledge production is to look at knowledge output (e.g., patents or other forms of innova-
tions). Another option is to examine knowledge supply (e.g., the education/skills level of the labor
force, and the number of employees in high-tech sectors and in knowledge-intensive occupa-
tions). The three main indices used here are supply-based and include: Talent Index (Tl), Applied
Scientists (“Engineers”) Index (ASl), and Tech Pole Index (TPI). The two first indices are based on
information on workers occupations. The Tl is defined as the location quotient (LQ) of adult popu-
lation with a university degree, while ASI is the LQ of labor force with occupations in applied and
natural sciences, computer science, and engineering. The Tech-Pole Index (TPI) is a LQ of the em-
ployment in high technology sectors (including Information and Professional, Scientific and Man-
agement, and Administration occupations in the national classifications). The data used in this
study date between 2006 and 2010. Only the largest cities (population over 20,000) and the re-
gional capitals are included.

Figure 1 shows the Talent Index for the circumpolar cities. Most Arctic regions have relatively
low educational attainment as described by the Tl. As seen in Table 1, Arctic cities have varying
degrees of ‘talent’ concentration. These clusters include regional and national capitals both in
Russia and across the Arctic, such as Anadyr’, Salekhard, Yakutsk, Umea, Magadan, Juneau, Yel-
lowknife, Tromsg, and Reykjavik. Another group of cities with highly educated labor force is locat-
ed in Yamal-Nenets Okrug of Russia (most likely reflecting the influx of educated labor migrants in

the last decades).
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Figure 1. Location quotient of adult population with a university degree (Talent Index) in Arctic cities

Table 1
Talent Index in Selected Arctic Cities
City Tl City Tl City TI

Anadyr, RU 1.72 Noyabrsk, RU 1.14 Hammerfest, NO 0.89
Nuuk*, GL 1.55 | Bodo, NO 1.11 | Narvik, NO 0.88
Umea, SE 1.51 | Luled, SE 1.11 | Faribanks, US 0.87
Salekhard, RU 1.50 Bilibino, RU 1.09 Apatity, RU 0.84
Novy Urengoy, RU 1.47 | Whitehorse, CA 1.09 | Monchegorsk, RU 0.83
Nadym, RU 1.42 Igaluit, CA 0.99 Olenegorsk, RU 0.80
Yakutsk, RU 1.39 Ukhta, RU 0.98 Dudinka, RU 0.80
Yellowknife, CA 1.29 | Harstad, NO 0.98 | Kirovsk, RU 0.79
Juneau, US 1.29 Norilsk, RU 0.96 Pited, SE 0.77
Reykjavik, IC 1.28 | Alta, NO 0.96 | Skelleftea, SE 0.76
Magadan, RU 1.27 Labytnangi, RU 0.96 Vorkuta, RU 0.74
Tromsg, NO 1.25 Boden, SE 0.96 Tura, RU 0.69
Murmansk, RU 1.16 | Anchorage, US 0.95 | Kandalaksha, RU 0.67
Severomorsk, RU 1.16 | Vadso, NO 0.92 | Kiruna, SE 0.65

Pevek, RU 0.91 Susuman, RU 0.63

*baseline is Greenland; Source: data collected from national statistical agencies for 2006-2010. Note: CA —
Canada, GL- Greenland, IC — Iceland, NO — Norway, RU — Russia, SE — Sweden, US — United States.

The ASI measures a relative concentration of labor force in applied and natural sciences,
computer science, and engineering (occupations traditionally considered as a part of the
knowledge economy, but not inclusive of all knowledge workers). Similar to the Tl, the ASI in the
Arctic is relatively low. However, we see a number of concentrations, notably the Northwest Terri-

tories, Yukon, urban Alaska, Yakutia, and northern Scandinavia. Although not a perfect proxy of
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the spatial distribution of Arctic’s knowledge economy, the ASI indicates that people with

knowledge-intensive occupations tend to locate in urban and more industrial areas.

. Applied Scince Index
of Arctic Regions

Figure 2. Location quotient of labor force in applied and natural sciences and engineering in the

Arctic regions (ASI). Source: [3, Petrov A.]

Finally, the Tech Pole Index assesses the employment in high-tech industries (Florida, 2002;

Figure 3). It estimates the volume of knowledge-based economic activity in the Arctic regions rela-

tive to the country’s base. Not surprisingly, the TPI generally follows ASI and is larger in the

Northwest Territories, Yukon, and selected regions of Alaska. The index is much lower in northern

Eurasia. Remarkably, oil and gas-rich regions of the Russian Arctic have small high-technology em-

ployment: most engineers and technology workers (captured by the Tl and the ASI) are employed
in the extractive industry, which is not considered high-tech by the TPI.
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Figure 3. Location quotient of the employment in high technology sectors (TPI). Source: [3 Petrov A.]
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Regional Knowledge Production: Patented Innovations in Alaska

Patents are registered and recognized instances of product or process innovations. Patent
production has been routinely utilized to characterize the knowledge economy’s output [18, Acs
Z.)., Audretsch D; 19, Feldman M.]. In the United States, intellectual property right is granted and
the patent is awarded by the U.S. Patent and Trademark Office (USPTO). The volume of patents
registered to inventors in particular region is closely related to the knowledge economy output in
the area [20, Archibugi D.; 21, Kogler D.].

The total number of patents granted to Alaska residents between 1976 and 2010 was 1,959
(Figure 4). Over half of these patents were issued to residents of Alaska’s three largest cities: An-
chorage (855), Fairbanks (191), and Juneau (73). Other towns with considerable innovation activity
included Wasilla (117), Homer (64), and Palmer (58). A large concentrations of patents in urban
Alaska is natural. However, if normalized by population, a more complex picture of knowledge
production would emerge: many smaller areas emerged as visible hubs of innovation activity, alt-

hough many of them are highly specialized and/or localized.
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Figure 4. Number of patents (left) in Alaska cities and towns. (Source: USPTO database)
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It is interesting to compare the geography of innovation to the employment in the high technology
sectors (Figure 5). The TPI for Alaska’s boroughs illustrates a similar picture, where Anchorage and
its neighboring boroughs have the largest relative proportion of employees in the knowledge sec-
tor. Rural parts of the state with high TPI, such as the Northwest Arctic Borough, are associated
with the areas of intensive resource-based activity with a relatively large knowledge labor force,
but very few patents. In other words, these areas represent the end nodes of the knowledge pro-
duction chain, where technology is being implemented (e.g., for mining) rather than developed.

Tech-Pole Index

Legend
Rankings
I 000-022
[ 0.23-055
| | 0.56-084
[ 085-1.28
I 129205

0 100 200 400 0
[ — Miles ‘

Figure 5. Location quotient of the employment in high technology sectors (TPI)
(Source: Alaska Department of Labor and Workforce Development, 2009)

Alaska innovative activity changed over time (Figure 6). There were at least four distinct
periods when the dynamics of innovation and mix of leading sectors differed. In the early years
(1976-1985), corresponding to the Alaska pipeline construction and the beginning of the oil boom,
the number of patents was relatively small and with no clear dynamic from year to year. The top
five patent-producing producing industries were: fishing, trapping and related activities (a tradi-
tional area of Alaska knowledge specialization, i.e. an “old” industry), hydraulic and earth engi-
neering, wells (both associated with the oil extraction), land vehicles and road structure (the latter
two related to the intensive construction, exploration, and drilling). The picture had changed by
the mid-1980s. In 1986-1995, the dominant sector was wells, joined by hydraulic and earth engi-
neering, boring, and liquid purification/separation. In all of these areas inventors worked on im-
proving design, efficiency, and productivity of oil wells, drilling processes, and extraction and
transportation. Needless to remind that this was the period of low oil process, so investments
were channeled to increase production and productivity. In the following decades, the role of the
wells sector in knowledge production remained very high, and other oil-related industries in-
creased their knowledge production. The innovative activity dipped during the financial crisis of
2008, although it later recovered. Since the 1990s, and especially in the 2000s, the new sectors of
knowledge specialization also emerged, such as medical procedures / surgery, data processing,

and amusement devices.
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Figure 6. Leading sectors by patented innovative activity in Alaska (1976-2010)
(Source: USPTO database)

Overall, between 1976 and 2010, the wells sector produced 11% of all patents created by
18% of inventors. Most patents went to organizations, not individual inventors (8% of patents).
There were 20 organizations and companies that involved in patenting activities. The dominant
company was Atlantic Richfield Company with 196 affiliated inventors who have created 64 pa-
tents, with about 129 inventors were from Anchorage alone. The second largest patent applicant
was for Schlumberger Technology Corporation, followed by Baker Hughes Incorporated. This sec-
tor represents a company-driven innovation, characteristic of large, vertically and horizontally in-
tegrated firms, in this case in the extractive industry. Other similar sectors included liquid purifica-
tion, boring or penetrating the earth, data processing, drug, bio-effecting, and body treating com-
positions, measuring and testing, multiplex communications, communications electrical, and ma-
rine propulsion.

A contrasting example of individual-based innovation activity is surgery. Although this sec-
tor accounted for only 2.7% of total patents, two-thirds of inventors were individuals, mostly from
Anchorage. The co-authors were scattered from Florida to Australia. However, there were six or-
ganizations involved in the patenting process, such as AutoGenesis Corporation. Other sectors
with more individual inventors than company inventors, were land vehicles, fishing, ships, animal
husbandry, exercise devices, package, internal engines, amusement devices, material or article

handling, and others.
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Table 2 illustrates the sub-sectors of knowledge specialization in Anchorage, Fairbanks, and

Juneau. It shows all industries, in which the locational concentration of patents in these three cit-
ies exceeded the national baseline. Anchorage specializes in 11, Fairbanks in 12, and Juneau in six
sectors. The individual areas of expertise vary and include oil-related industries (e.g., wells, hy-
draulic, and earth boring), “old” Alaskan industries (e.g., fishing, marine propulsion, and animal
husbandry), and to new sectors of intensive innovation (e.g., surgery, geometrical instruments,
games, and packaging). In large cities, the portfolio of inventions was diverse with multiple inven-
tors, sometimes out-of-state working together. In contrast, in smaller communities (such as
Ketchikan, shown in Table 3), patented inventions were frequently produced by a few individuals
(repeat inventors with a narrow area of specialization). Most were also confined to one or two
main industries.

Table 2
Sectors of knowledge specialization (1976-2010)

Fairbanks North Star Ketchikan Gateway

Anchorage Borough Borough
(municipality) (administrative dis- (administrative dis-
trict) trict)

Juneau
(city and adminis-
trative dis-trict)

Industry Sector

Wells

Hydraulic X X

Surgery X X

Liquid purification or X
seperatron

Land Vehicles

Boring or penetrat- X X
ing the earth

Fishing X X X X

Data-processing-
measuring
Calrbrating or tesing

Drug, bio-affecting
and body treating
compositions

Measuring and
testing

Ships

Animal husbandry

Supports

Static Structure

Geometrical X X X
Instruments

Exercise devices

Package and article X X X
carrier's

Multiplex Construc-
tions

Communications:
Electrical

Marine Propulsion X X X

Internal combustion
engine

Amusement Devices: X X
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games

Material or article

handling

Fluid handling X
Refrigeration X

(Source: USPTO database)

Two peculiar clusters of patents outside larger cities, in Homer and Palmer, at least partial-
ly resulted from activities of single inventors: Alexander Hills in Palmer was responsible for multi-
ple patents in wireless technology, and James Thacker in Homer patented dozens of inventions in
electrical engineering. This example supports the thesis about the key role of individual inventors
in smaller community’s knowledge economy.

At the same time, most patents registered to Alaska residents, especially in engineering
and electronics, were prepared in cooperation with authors from other states and countries. In
other words, Alaska inventors were involved in the external innovation networks. Figure 7 shows
the growth of non-Alaska co-inventors in time, and Figure 8 maps the network for Alaska-
originated patents in 2006—2010. The global connectedness of Alaska innovators is evident, alt-
hough their linkages are confined to a few regions. The most intensive co-invention took place
with the U.S. counterparts, mostly based in Texas (oil industry patents). There are also a few Ca-
nadian, British, Asian, and Australian connections. Unfortunately, there are no co-inventor net-
works with other Arctic jurisdictions. In other words, innovators in Alaska are detached from other
Arctic jurisdictions, with no co-invention taking place. This lack of linkages appears to be a consid-
erable shortcoming and a missed opportunity for Arctic innovators to work together. Therefore,
enhancing circumpolar research cooperation might create new opportunities for collaborative in-

novation in the Arctic.
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Figure 7. Distribution of the residence of the (co)inventors over between 1976 and 2010
(Source: USPTO database)
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Figure 8. Global co-inventor networks of Alaska inventors in 2006-2010
UcTtouHumK: basza gaHHbix USPTO
Figure 9 demonstrates the affiliations of Alaska inventors and their non-Alaska

counterparts. A notable distinction is the prevalence of individual inventors (not affiliated with a
larger company) among Alaskans compared to their outside co-inventors. Still, 42% of Alaska and
72% of collaborating patent producers were corporate (a company held at least some of the
patent’s intellectual property). Government and universities played a modest role in the

innovation process, although it was not insignificant.

ALASKAN INVENTOR NON-ALASKAN INVENTOR

Government, 2%

Individual
,17%

Government, 7%

Company
Inventors,
42%

Individual
53%

Company
Inventors, 72% )

Figure 9. Affiliation of Alaska inventors and non-Alaska co-authors
(Source: USPTO database)

A first-cut analysis of the knowledge economy in Alaska as represented by patents shows
that it gravitates to urban centers, demonstrates limited, albeit growing, variety knowledge-
producing sectors, strong role of individual inventor, and weak connectivity with circumpolar

knowledge clusters. In other words, it retains the signs of a resource frontier, such as overreliance
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on resource sectors-based innovations, concentration of the knowledge production in a few urban

centers, relative prevalence of individual inventors, and limited variety of inventions. At the same
time, Alaska’s technology sectors have been evolving to increase external connectivity, collabora-

tive networks, and knowledge production portfolios.

Discussion and conclusions

New trends in the Arctic economy indicate that it is no longer exclusively dominated by the
“pillar” sectors. Many other industries and services, the hallmarks of post-industrial era, occupy
strong, and, in some areas, leading positions in regional economic systems. Given continuing glob-
alization, urbanization, and growth of post-industrial sectors in the Arctic these ‘other’ will be
gaining importance in the future. The urgent task is to improve our understanding of these eco-
nomic activities and their relationships with the “pillar” sectors and sustainable development.

What do we know about the ‘Other’ economies in the Arctic as represented by the
knowledge sectors and high-tech specifically?

‘Other’ economies, and especially high-tech, are predominantly urban. They emerge in cit-
ies (and towns) and constitute the integral part of these local economic systems, resulting from
the application of local human capital and other factors of production.

‘Other’ economies are endogenous, i.e. embedded in local human capital, consumer mar-
ket, and entrepreneurial environment. This is a sharp contrast with the oil sector that depends on
external companies, global demand for fuels, and relies on non-local or highly-mobile labor force,
and thus, is exogenous, and a subject to extraterritorial control. Although the knowledge sectors
can be highly dynamic, and many technology inventions are reliant on external flows of infor-
mation and demand, they are still entrenched in local communities, their social and economic in-
stitutions, creative capacities, and other localized factors. Embeddedness makes the ‘other’ sector
a viable economic link between local socio-cultural models of production and modern capitalism,
when ‘home-grown’ industries become a part of the global knowledge economy. Embeddedness
also means knowledge transfer and exchange within the community (as opposed to the domi-
nance to external flows), and works to further build local capacities.

‘Other’ economies in the Arctic are often less decoupled from other sectors and engage lo-
cal labor force. At the same time, they are less prone to boom and bust cycles generated by the
changes in resource markets. In fact, a Yukon case study found that nearly 60% of local knowledge
workers reported no or limited impact of these cycles on their business [22, Voswinkel S.].

‘Other’ economies give the rise to the “new frontier,” a new Arctic economic system,
where the importance of non-pillar sectors is poised to increase. Innovations, whether business,
technological, civic, or social, often spur new economic activities in northern communities.

‘Other’ economies, and especially knowledge production in the Arctic, have relatively weak
connections to the outside flaws of knowledge, and at the same time may lack internal connectivi-

ty within the region. Many inventions are completed by individual inventors, the “lone eagles,”
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who lack strong linkages to either local or global networks. This lone inventor pattern is well illus-

trated in Alaska: the average number of innovators per patent in the 1980s was under 1.5, and,
although it has increased over the decades, on average a single patent involved only a small group,
2 or 3 individuals, in 2009-2010 [23, Zbeed S., Petrov A.]. In the Yukon Territory, past research re-
vealed that almost 60% of knowledge workers are self-employed and work predominantly with
extraterritorial customers [22, Voswinkel S.].

Finally, ‘other’ economies have underdeveloped circumpolar linkages. The most troubling
finding of this study is that Alaska inventors had no co-author relationship with innovators in the
other Arctic countries. Although the tendency to be closely connected with the rest of the USA
and a few other clusters of expertise pertaining to Alaska’s leading oil and natural gas sectors, is
natural, the absence of circumpolar connectivity is likely to exert a detrimental effect on Alaska
knowledge economy. International collaboration in innovation on aspects associated with north-
ern environments, technological needs, and operational conditions seems to be a lost opportunity
for Alaskan inventors. There is little doubt that the oil sector knowledge production in Alaska
could benefit from cooperation with Norwegian experts, fishing — with Iceland and Norway, ani-
mal husbandry — with Greenland, Finland, Norway, Russia and Sweden, and so forth. In other
words, creating a knowledge exchange and sharing among Arctic innovators is a key economic task
that to be addressed without delay.

This paper provided a first-cut analysis of the “Arctic variety” of the knowledge based
economy. Further studies are needed to improve our understanding of the ‘other’ economies and
their sectors. In the recent years, the Arctic Council advanced an ambitious agenda on fostering
circumpolar scientific cooperation. Science and educational organizations, such as the Internation-
al Science Committee, University of the Arctic and International Arctic Social Sciences Association
introduced concerted efforts to connect Arctic scientists [24, Berkman P. et al]. However, the new
challenge is to build linkages between individual, corporate and government inventors outside the
universities. Perhaps, the newly established Arctic Economic Council can take responsibility for

completing it.
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Abstract. The article is devoted to the problems and prospects for the recreational nature management
development in the Arctic in connection with the state “Strategy for the Development of the Arctic Zone of
the Russian Federation and National Security for the Period up to 2020”. The author considered modern
trends in the development of cruise tourism, environmental problems of the Arctic and the task of embed-
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into the complex project of social and economic development of the Arctic zone of the Russian Federation.
Keywords: the Arctic, nature management, protection of the natural resources, national parks, the North-
ern Sea Route, cruise tourism.

Introduction

The main goal of this article is to draw attention to the development of recreational nature
management and tourism in the Northern and Arctic areas of Russia, while implementing the
strategy of integrated resource development in the Arctic Zone of the Russian Federation. Recrea-
tive nature management and international tourism should find a worthy place in the local plans
and projects of the state program-target management for the Arctic areas of the Russian Federa-
tion.

The Arctic includes extensive coastal areas, islands and seas of the Arctic Ocean. In the 21
century, both in Russia and abroad, it has become a region of increased international attention,
not only from perspective of extracting its natural resources and balancing the interests of indige-
nous people of the North, but also as a promising region for the development of transport, as a
region that needs stronger environmental activities, advanced recreational use of nature and de-
veloped international tourism. In 2013, the Government of the Russian Federation adopted the
“Strategy for the Development of the Arctic Zone of the Russian Federation and National Security
for the Period to 2020”. This strategy contains the following provisions: “.. development of the
arctic tourism and expansion of the ecotourism in the Arctic, ... assistance to the local tourist clus-
ters, promotion of the arctic tourism at the national and international markets”".

So, Russia has an urgent task of the complex use of the existing infrastructure and econom-

ic base in favor of the social and economic development of the polar territories, and it is also rele-
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vant for natural, ethnic, social, recreational and tourist resources of the Arctic. The modern sus-

tainable development paradigm of the Arctic zone of the Russian Federation (AZRF), formulated by
academician A.l. Tatarkin, should be based on a systematic approach to the integrated use of re-
sources of the reference zones of the North, to the preservation of traditional lifestyles of indige-
nous minorities and unique Arctic ecosystems. It is rightly emphasized that it is necessary to com-
ply with the environmental imperative in the development of the Arctic, which means an uncondi-
tional priority of environmental safety over the economic benefits of the development of territo-
ries, the need to calculate the environmental capacity of the territories when placing production,
taking into account the interests of indigenous people and activities aimed at preserving the biodi-
versity of the Arctic territories [1, Tatarkin A.l., p. 339]. Such an approach contains an idea of “the
re-development of the Russian Arctic” throught the integration of the current “regional projects
and developmet programms for the territorial units of the Arctic zone of the Russian Federation in
the interest of achieving common goals of the Arctic megaproject” [2, Leksin V.N., Porfirev B.N., p.
9]. Proposals aimed at forming the “Arctic portfolio of projects” not only at the Federal, but also at
the regional and municipal levels, the introduction of an integrated project approach to the
management of the socio-economic development of the Russian Arctic, the organization of the
public movement “Arctic Exploration” as a mega-project supporting the “living resource” and the
competitiveness of our country, put forward by Yu.F. Lukin [3, p. 80] and V.P. Fedorov [4, pp. 1-6].
It remains to add that the recreational nature management in the Arctic, aimed at the
preservation of the Arctic environment and the organization of specially protected natural areas
(SPNA), the development of nature-oriented forms of tourism is no less important strategic

direction of development than the extractive industries of the economy.

Modern tendencies of the nature management in the Arctic

In the 21° century, the economic interests of many countries of the world crossed in the
Arctic region. It was mainly Russia, the USA and Canada, as well as the Nordic countries: Iceland,
Norway (with Spitsbergen), Denmark (with Greenland), Finland and Sweden. All these countries
relate to the Arctic due to their geographical location, development history, science, economics
and politics. They are interested in the rational use of the natural resources of the Arctic region.
These countries are the main participants of the Arctic Council, established in 1998 for the good
purpose of joint regulation of environmental management in the Arctic latitudes.

Russia has the longest shoreline in the Arctic seas (over 20,000 km) and the largest sector
of the adjacent seas of the Arctic Ocean (AO), extending to the North Pole. This area also has the
largest reserves of minerals in the Arctic sector, including about 105 billion tons equivalent fuel
(Fig.1). The current economic and political interests of Russia in using the Arctic resources are ob-
vious. The shelf waters of the AO seas, adjacent to the territory of Russia, are seasonally free from
ice. They are of a great economic value, since this is not only an area of possible bio and hydrocar-

bon resources extraction, but also an area for navigation along the Northern Sea Route (NSR). At
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present, the significance of the North for the economy of the Arctic states is determined, first, by

its richest natural resources and its raw material potential. Therefore, the priorities of the eco-
nomic development in the Arctic are primarily related to the extractive industries and the gradual
development of transport, focused on the export of extracted raw materials. In the Arctic and
northern areas of Russia, the bulk of non-ferrous and rare metals, gold and etc. provide up to 60%
of the country's exports. According to the Rosstat, the Russian North provides 15-20% of the total
GRP of the federal budget. Here, 72% of all oil and gas condensate is extracted; 93% of natural gas;
almost all diamonds, and 37% of commercial timber are harvested. 90% of nickel and over 65% of
copper are mined in the Arctic Zone of the Russian Federation (AZRF) and transported through the
NSR. The contribution of the Arctic zone to total exports of Russia in the NSR is almost 25% [5; 6].
In addition, cruise trips of tourists from different countries to the North Pole and islands of the
Arctic Ocean from Murmansk are now carried out. The potential volume of cargo transit through
the NSR is estimated at 8—12 million tons per year. Cruise Arctic tourism along the NSR could be a

significant contribution to the rational use of the Arctic resources [5, Dodin D.A. et al.; 7].
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Fig. 1. Common hydrocarbon reserves in the national sectors of the major state of the Arctic region
(in billion tons of equivalent fuel) [5, Dodin D.A. et al.]. Russia has the biggest reserves.

Russia is a northern, Arctic country with the widest sector of access to the Arctic Ocean and
the largest area of the Arctic and polar landscapes in the world. The presence of our country in the
Arctic is due to historical, scientific, economic and strategic reasons. Almost 16 thousand kilome-
ters of the Russian Federation state border pass through the Arctic latitudes. The protection of the
northern borders of the country and the rational use of natural resources of the Arctic are a task
of national importance. In modern conditions, the rational nature management in the Russian Arc-

tic should be based on the ecological imperative, accounting the climate change, protection of the
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natural resources from pollution and depletion. Against the backdrop of the escalating struggle for

Arctic resources, the environmental factor acquires special significance for ensuring strategic na-
tional interests and sustainable social and economic development of the northern territories of
the Russian Federation. For Russia, which has access to the water areas of the 7 seas in the Arctic
sector, there are the most favorable prospects for the use of the NSR, ensuring its safety, support-
ing commercial shipping and organizing international cruise arctic tourism.

The United States, Canada, the Nordic countries also have their own geographic sectors in
the Arctic. The states defend their economic and political interests in the region, rich with biore-
sources and oil and gas reserves, and are increasingly using the natural resources of the Arctic.
Among the non-Arctic countries, China, Japan, South Korea and even India are increasingly showing
their scientific and commercial interests to the Arctic.

China is actively introducing itself into the Arctic: it regularly conducts scientific research us-
ing its “Xue Long” diesel icebreaker and it has already started to carry out sea transportation along
the NSR. Since 1999, the National Arctic Research Expedition has operated in China. It has already
carried out eight large scientific missions in the Arctic on the icebreaker “Xue Long”. The country has
two research polar stations in Iceland and Norway. In 2003, in Ny-Alesund (Spitsbergen), the Chinese
scientific research Arctic station “Yellow River” was organized. China plans to use this station as a
basis for the future tourist cluster and cruise Arctic tourism®.

China received the status of an observer state in the Arctic Council in 2012 (Norway, Ice-
land, Denmark, Sweden, Canada, Finland, the USA and Russia are the member-states) and signifi-
cantly intensified its research in the Arctic. In the same year, within the framework of the agree-
ment with Russia, the icebreaker “Xue Long” passed along the Northern Sea Route and the Russian
coastline and reached Iceland. In 2013, the China-Nordic Arctic Research Center was organized in
Shanghai to support scientific, economic and tourist initiatives in the Arctic. The Chinese govern-
ment established the Arctic and Antarctic Administration (CAA), responsible for scientific pro-
grams, and it is gradually increasing its activity. In 2016, China launched a new research icebreaker
— “Xue Long 2”. In August 2016, the first joint Arctic Russian-Chinese research was made in the
exclusive economic zone of the Russian Federation in the Arctic Ocean. The export potential of the
Chinese economy increases, and China has recently transformed (since 2010) into the world's first
exporting power. The Chinese leadership realizes the benefits of developing trade links across the
Arctic seas, incl. scientific research and tourism in the Arctic’.

Consequently, in the foreseeable future, the NSR will inevitably pass from the status of the
national project to the category of the most important international one, capable of providing

Russia's strategic economic interests.

> Romanova K. Kitajskij biznes idet v arktiku. [Chinese business goes to the Arctic]. URL: http://www.gazeta.ru/busi
ness/2014/05/16/6037137.shtml (Accessed: 10 March 2016). [In Russian]

*Kitaj v arktike. [China in the Arctic]. URL: https://regnum.ru/news/polit/2260803.html (Accessed: 10 December
2017). [In Russian]
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The Arctic zone in the Russian Federation is, in nature, an extremely severe region. The is-

lands and seaside of the Arctic Ocean are dominated by the Arctic and subarctic climate, the land-
scapes of the arctic deserts (with fragmented vegetation) and the tundra zone (plains and moun-
tains). Along the southern border of the Russian Arctic, fragments of the forest-tundra zone and
the northern taiga appear. In this sector, the area of the Arctic seas reaches 6.8 million km?, and
the length of the northern coast of the Russian Federation is more than 22,600 km. This difficult-
to-access and exotic region is attractive from the perspective of its resources, industrial and eco-
nomic potential and from the recreational nature management point of view, for the existence of
specially protected areas (SPAs): national parks and reserves as recreational and tourism facilities.
In the 21" century, the Russian Arctic got such large recreational sites as the Kandalaksha Reserve
and the NP “Khibiny” on the Kola Peninsula, the NP “Onezhskoe Pomorye” on the Onega Peninsula
of the White Sea, and the NP “Russkaya Arktika” on the northern tip of the Novaya Zemlya Island,
the Federal Wildlife Sanctuary on the Franz Josef Land, the unified Taimyr Reserve, the NP “Wran-
gel Island”, the cluster NP “Beringia” in Chukotka (Fig. 2). Further recreational development of
these Arctic natural areas will create the opportunity to use them as objects of ecotourism for the
cruises along the NSR.

As it is known, in Russia, almost 20% of the territory is located to the north of the Arctic
Circle. But if we account the lands referred to the Arctic zone of the Russian Federation by the De-
cree of the Government of the Russian Federation No. 296 of 02.05.2014, the size of this region

extends to 37% of Russia's area® (Fig. 2).
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Fig. 2. The map of the RF Arctic Zone>. The RF Arctic Zone (with landscape and climate conditions) is beyond
the Arctic Circle and makes 37% of the territory of the Russian Federation. The stars mark the main SPAs of
the Arctic Zone
Incl.: The Murmansk Oblast, The Republic of Karelia (incl. Loykhskiy, Kemskiy and Belomorskiy municipal
areas), The Arkhangelsk Oblast (incl. Onezhskiy, Primorskiy and Mezenskiy municipal areas, the town dis-
tricts of Arkhangelsk, Severodvinsk and Novodvinsk and legally adjacent islands), The Nenets Autonomous
District, Yamal-Nenets Autonomous District, Krasnoyarskiy Krai (incl. Taimyr (Dolgano-Nenets) municipal
area, town district of Norilsk, Igarka municipality of the Turukhanskiy municipal area), The Republic of
Sakha (Yakutiya)(incl. Abiisky, Allabkhsevskiy, Anabarskiy, Bulunskiy, Verkhoyanskiy, Zhiganskiy, Olenekskiy,
Nizhnekolimskiy, Srednekolimskiy, Ust-Yanskiy and Eveno-Bitanaiskiy ulus), Chukota Autonomous District,
The Komi Republic (incl. the town district of Vorkuta)

One of the most important incentives for the modern activation of international economic
and recreational activities in the Arctic region of the planet is undoubtedly the warming of the Arc-
tic climate and the softening of the ice conditions in the seas of the Arctic Ocean, observed in re-
cent decades. Researchers note that the ice cover of the Arctic is pulsating. According to Roshy-
dromet, since the early 1980s, a significant seasonal reduction in sea ice has been recorded annu-
ally. This process was quickly accelerated in the late 1990s and reached the maximum values in
2007 (4.3 million km?), then in 2012 (3.41 million km?), and in 2016 (4.1 million km?). Thus, an in-
creasing area of polar ice disappears in the summer time and frees the northern seas for naviga-
tion. According to the data of the Arctic sea ice cover monitoring carried out by AARI specialists: as
of December 2014, the area of the polar ice cap in the Arctic Ocean was 11.67 million km?, which
is 4.2% less than the average multi-year norm. In the Eastern sector of the Arctic: Laptev Sea, East
Siberian, Chukchi, Bering and Okhotsk seas, the ice area was less than the average multi-year value
by 7.9%. In December 2017, the total area of sea ice in the Arctic Ocean 11.75 million km?®7.

Different points of view on the future of the ice situation in the Arctic exist. Supporters of
the directed warming theory advocate the further reduction of the ice cover in the Arctic until its
complete disappearance by the end of this century. According to other experts who study the cy-
cles of climate change: the current climate system is in a bifurcation point, and, in the coming
years, a tendency towards cooling and ice growth in the Arctic may appear. In any case, at the pre-
sent stage and in the foreseeable future, it is advisable to increase the icebreaker fleet and
strengthen the infrastructure of the Northern Sea Fleet.

The Arctic navigation shows that ensuring year-round safety in the NSR depends on power-
ful icebreakers able to navigate through the ice and escort vessels even in summer. At the same
time, the difficulties associated with navigation in high latitudes are obvious: long, severe winters
and heavy ice, which does not completely disappear even in the warmest months of the year. Nav-

igation of freight and cruise ships through heavy ice in winter is possible only with the help of ice-

> |bid with the authors adds.

® Global Sustainable Development  Report, 2015 edition. Advance Unedited version. URL:
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n.pdf (Accessed: 10 February 2016).
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breakers but it is a complex and very expensive exercise. The icebreaker fleet of the Russian Fed-

eration, which is currently in operation, has 6 nuclear-powered icebreakers: four heavy icebreak-
ers of the “Arktika” class and two “Taimyr” class icebreakers with less draft and five diesel-electric
icebreakers. One nuclear icebreaker “50 Years of Victory” equipped with cabins for tourists, as
well as the atomic icebreaker “Vaigach” [8, Ruksha V.V. et al., p. 29] are actively used for wiring of
vessels and for cruise tourism. In Russia, the presence of the most powerful icebreaking fleet
makes it possible to realize the opportunities for the development of minerals on the shelf and to
provide perspectives for the continuous use of the Northern Sea Route (NSR) along the Eurasian
coast in the framework of regional, national and international projects. This opens new opportuni-
ties for the development of the nature conservation and tourist-recreational activities in the polar
latitudes. The icebreaking fleet and the global climate warming provide the access to the ports lo-
cated at the NSR — Sabetta and Novy Port in the mouth of the Ob River; Dixon, Dudinka and Igarka
on the Yenisei River; the Tiksi Port at the mouth of the Lena River, etc. These ports built in the So-
viet era, require significant reconstruction, but they maintain coastal navigation in the “river-sea”
system in the summer, serve as points for reloading mineral resources and wood, being the refer-
ence point and the center of life along the NSR [8, Ruksha V.V. et al., pp. 32—-35].

In accordance with the modern paradigm of the complex “reassessment” of the Arctic, re-
organization of the NSR and the development of supporting regions should stimulate the for-
mation of tourist and recreational centers and cruise tourist service centers, the number of which
will only grow in the Arctic. Recreative use of nature along the NSR relates to the organization of
new national parks and reserves, attractive for cruise tourists and the identification and inclusion
of new attractive tourist objects in tourist activity. An important aspect is the creation of new jobs
and the active involvement of representatives of local indigenous peoples in environmental and
tourist activities. It is necessary to emphasize that, unlike the resource-producing industrial nature
management that prevails in the Arctic, recreational nature management does not have such a
devastating impact on the environment, but, on the contrary, contributes to the protection of na-
ture and the formation of an ecological outlook among tourists and the local population. The
modern research on recreational nature management in the Arctic latitudes should be aimed at
identifying and studying the remaining unique corners of nature and objects associated with the
history of development of the northern territories of Eurasia with the goal of creating new SPAs
and preserving the nature of the Arctic.

It should be accounted that favorable prospects for the development of navigation in the
Arctic seas, ice-free in the summer, promise great economic benefits, but increase the danger of
growth of pollution caused by the extractive industry. Therefore, the development of the maritime
transport system in the North of Russia and regular navigation along the NSR should be accompa-
nied by the creation of an independent special state service for the environmental monitoring of

the Arctic environment under the Ministry of Natural Resources and Ecology.
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Development of recreation and tourism in foreign countries

It should be specially noted that in recent years the water areas of the Arctic seas have been
increasingly used not only for fishing and cargo transportation, but also for cruise arctic tourism.
North of the Arctic countries start to bring a considerable economic benefit from its geographical
position in relation to the growth of the tourists’ interest to the harsh arctic landscape, natural,
historical and cultural sites and other polar attractions. The most attractive objects for tourism in
the Arctic are natural objects: exotic islands, glaciers, fjords, rocks, cliffs, waterfalls and icebergs,
bird bazaars, sea animals, whales and polar bears, minerals, aurora etc. Tourist interests could be
represented by memorable objects related to geographic discoveries and the history of the Arctic
exploration. It is noteworthy that the Arctic tourism in the US, Canada, Greenland, Iceland and
Norway develops with substantial state support and brings considerable profit. E.g., according to
the UNWTO (2010), Alaska in the US earns up to 3.4 billion dollars in tourism, and Canada — 6.5
billion dollars a year. A sharp increase is observed in the number of tourists visiting Greenland: in
the early 1990's the territory was visited by about 3,500 people per year, and in 2011 — almost
65,000 people a year. Thus, over 20 years, the tourist flow has increased by more than 18 times,
exceeding the number of residents — Inuit and Danes (Fig.3). [6 Sevastyanov et al., pp. 91-92].

The other area of the Arctic with similar dynamics is Iceland. Its number of international visi-
tors increased by more than 4 times. Norwegian Svalbard — 3 times. In other regions of the over-
seas Arctic (Alaska, Canadian Archipelago) the growth rates were comparable with the world aver-
age and amounted to 42 to 84% respectively. In general, in 2010 the number of tourists who visit-
ed the foreign Arctic and the circumpolar regions (excl. Russia) exceeded 700 thousand people [9,
Sevastyanov et al., p. 485].

After a surge in the activity of Arctic tourism in 2006-2007, in all high-latitude regions there
was a drop in the number of visitors. The acute phase of the economic crisis (2008—2009) seriously
affected the dynamics of tourism in the Arctic. However, in 2012-13, in the Svalbard archipelago
(Norway) and Iceland, there was a significant increase in the number of tourists. At the same time,
in Alaska and Greenland, according to these indicators, there was a decline in visits (Figure 3).

The peak of the tourist flow to the Arctic falls on the summer months from June to Septem-
ber. It is especially typical for sea cruises, determined by the possibility of navigation. The air ac-
cessibility of Alaska, Greenland, Iceland and Spitsbergen smoothest the seasonality of visits, and
the participation of residents in the use of tourist infrastructure at other times of the year makes it

possible to ensure its minimum load in winter [10, Maher P.T., p. 53].
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Fig. 3. Dynamics of tourist visits to the foreign Arctic zone [14]. The Arctic Alaska, the Arctic Canada Nu-
navut, North-West territories, Greenland, Spitsbergen.

It should be noted that the growth of anthropogenic impact on the Arctic landscapes and
their vulnerability necessitates the scientific support of the Arctic tourism development programs
that provide the sustainability of landscapes and their protection. E.g., Canadian experts identified
the negative impacts of tourism on ecosystems: soil erosion and destruction of vegetation cover
along the hiking routes, the digression of landscapes in places of tourist attractions, and anthropo-
genic pollution near the airports and marinas that reduce the attractiveness of tourist locations.
According to Canadian researchers, in the Arctic, we should pay special attention to the control
and regulation of tourist flows, minimizing the impact of tourism on the living conditions of indig-
enous peoples [10, Maher P.T., pp. 58-59].

Currently, one of the most visited areas of the Arctic is the Spitsbergen archipelago, located
in the zone of the warm Gulf Stream influence. Cruise ships have been visiting Svalbard since 1870.
The increase in the number of cruise tours in the 21st century increases in the anthropogenic im-
pact on the nature of the islands. In accordance with the Regulations on tourist and excursion ac-
tivities on Svalbard, the priority is to minimize the anthropogenic impact on the environment.
Here is a special administrative zone number 10, which includes all the settlements of Spitsbergen,
both Norwegian and Russian. In fact, this is the only visiting area, where the free stay of tourists
and tourist groups is allowed without special registration. In addition to studying the anthropogen-
ic pressure on landscapes, environmental services pay much attention to the “social load” for the
local population. Also, a certain need to study the needs of visitors exists. It should be combined
with the behavior study and a study of affects and forms of loads. Svalbard has been visited by 70-
80 thousand people annually. About 80% of them are Norwegians and citizens of the other Scan-
dinavian countries. Usually the visitors are in Longyearbyen. Russian settlement Barentsburg is less

popular among tourists due to the inadequacy of the infrastructure. Although the territory where
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the Russian settlements are located falls within the administrative zone No. 10. However, in recent

years, Barentsburg experienced the growth in the number of visitors due to the short excursions
(2-3 thousand people per year; among them — 20-30 Russian tourists). At the same time, the
greatest influx of tourists at a local hotel is observed in the spring-summer period, from April to
August [11, Korostelev E.M., Biletsky A.V., p. 13].

The Arctic tourism in the development strategy of the polar areas of Russia

It should be emphasized that in 2012 the Russian Federation adopted the State Program
for the Development of Tourism in the Russian Federation for 2013—-2020, which approves the pri-
ority of the inbound and home tourism, compare to the outbound tourism, and relies on the “De-
velopment Strategy of the Arctic zone of the Russian Federation until 2020”, which, in particular,
provides the opportunity to create regional tourist clusters and promote the Arctic tourism at the
national and international markets®.

The experience of the neighboring Arctic countries shows that rational environmental
management, development of transport and hotel infrastructure should be the basis for the for-
mation of tourist clusters in the Arctic. It is planned to use the protected areas of the Arctic region
— national parks and reserves to carry out nature-oriented types of tourism and environmental
education of recreators. An indispensable condition for the development of the Arctic tourism is
the factor of international partnership and cooperation to ensure the safety of tourism in the Arc-
tic and the transport for the Arctic travel. An example is the “Public-Private Partnership in Tourism
in the Barents Region" (BART), mentioned by Yu.F. Lukin in his article on concepts and approaches
to tourism in the Arctic [12, Lukin Yu.F., p. 61].

Analyzing the development trends of recreation and tourism in the northern and arctic ar-
eas of Russia, one cannot note the expansion of the network of national parks and reserves in re-
cent years. First, this is the opening of the new SPAs: the NP “Russian Arctic”, united with the re-
serve “Franz Josef Land” in the Barents Sea; the NP “Onezhskoe Pomorie” on the Onega Peninsula
of the White Sea; the cluster NP “Beringia”, located in Chukotka and Alaska, as well as reserves on
the peninsula of Taimyr and on Wrangel Island. These SPAs are located within the accessibility of
the NSR, which makes them attractive for cruise tourism in the Arctic seas.

One important event for the preservation of the nature of the Arctic and the development
of recreational nature management in the polar latitudes happened in 2009: The Decree on the
creation of the largest national park in the Russian North was signed. The national park “Russian
Arctic” at the northern part of the Severniy island, the Novaya Zemlya archipelago, including the
Large and Small Oranskiy Islands, Loshkin island and several other islands. The national park “Rus-
sian Arctic” is also managing the state nature reserve of federal significance — Franz Josef Land

(FJL), which since 2016 is a part of the NP “Russian Arctic”. The area of the NP “Russian Arctic” is

8 Strategiia razvitiia Arkticheskoi zony Rossiiskoi Federatsii do 2020 g. [Development Strategy of the Arctic zone of the
Russian Federation until 2020] URL: http://government.ru/news/432/ (Accessed: 25 December 2016). [In Russian]
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14 260 km?, but together with the FJL reserve with its area of 42,000 km?, they make up one of the

largest protected natural areas of the planet [13, Gavrilo M.V., p. 23]. The most important task of
the national park is the preservation of biological diversity and the maintenance of the protected
Arctic natural complexes, as well as the development of tourism within the jurisdictional territo-
ries. The main problem with this is a serious threat to the destruction of the vulnerable Arctic na-
ture, cultural and historical objects located on the islands.

In the FJL archipelago, on the Bell island, there is the house of “Eyre” — the site of the Brit-
ish explorer Arctic Benjamin Lee Smith, named in memory of the yacht “Eyre”, crushed by ice at
Cape Flora in 1881. The main object of tourist interest on the island of Hooker is “Tikhaya Bay” -
the place of G.Ya. Sedov’s expedition wintering in 1913-1914. The same place — a colony of sea
birds more than 10 000 pairs (Fulmarius glacialis, Alle alle, Uria lomvia and Rissa tridactyla). No less
interesting is Champ island in the central part of the archipelago. Unique stone formations of an
ideally round shape, known as spherulites. Southeast of Champ island Is Hall Island, the southern
point of which is Cape Tegethoff. The camp of the Austro-Hungarian expedition of J. Payer (1874)
was located there? As well as the wintering remains of the expedition of the American journalist
Walter E. Wellman (1898-1899). On the rocky slope of the island, there is an object of tourist in-
terest of a geological nature — the dolerite dike of the Tegethoff cape.

According to news agencies, in 2013, 636 tourists from 35 countries visited the “Russian
Arctic” national park. About 30% of them