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Abstract. The reconstruction of the verbal pre-anthropogenic Northern Eurasia forest cover has been pro-
posed on the basis of paleontology and historical ecology data analysis. It was used as a basis for evaluating the
ability of the reserves in the studied area to act as reference objects capable of performing the ecosystem living
soil cover functions. The analysis indicated immense anthropogenic transformation of the Biota in this territory
and the requirement for urgent measures to restore the full-fledged Biota of the reserves at the state and global
levels. A list of necessary activities for the initial phase of Biota recovery in the modern protected areas has been
proposed.
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AHHOTaumA. Ha ocHOBe aHa/M3a AaHHbIX Ma/I@OHTO/I0TUM U UCTOPUYECKOM 3KO/I0MMU Npes/ioxeHa BepbasibHan
PEKOHCTPYKLMA AOAHTPOMOreHHOro /iecHoro nokposa CeBepHoii EBpasun. Ha ee ocHOBe npoBegeHa OLeHKa BO3-
MOHOCTU 3aM0OBeAHNKOB aHa/IM3UPYEMOW TEPPUTOPUM BbICTYNATb KaK 3Ta/loOHHble 0OBEKTbI, CIOCOBHbIE peasnn3o-
BaTb 3KOCUCTEMHbIE QYHKLMU }KMBOFO MOKPOBA. AHa/IM3 MOKa3a/l OrPOMHYIO CTEMNeHb aHTPOMNOreHHOW Npeobpa3oBaH-
HOCTU BUOTbI 3TOM TEPPUTOPUM U HEOBXOAUMOCTb MPUHATUA CPOYHBIX Mep BOCCTAHOB/IEHUA MO/IHOLEHHOW BUOThI
3anoBeAHWKOB Ha roCyAapCTBEHHOM U ObLLieYe10BeHeCKOM YPOBHSAX. [pes/ioKeH nepeyeHb He06X0AUMBIX AeNCTBUIA
4/19 HA4a/1bHOr O 3Tarna BOCCTAHOB/IEHUA BUOTbl COBPEMEHHbIX 0COH0 OXpaHAEMbIX MPUPOAHBIX TEPPUTOPUIA.
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KAatoueBble c/10Ba: 3anoBeAHWUKM, Na/leOPEKOHCTPYKLMM, PEUHTPOAYKLMSA, KAOUYEBbIE BUADI, TMIaHTbl-GUTOdparu
MaMOHTOBOIO KOMI/IEKCA, BIOPM, «MapagoKC 40UCTOPUYECKMX MAcTOMULL», «NapagoKC HEKOMMNEHCUPOBAHHbIX BIOP-

MCKMX BbIMUPAHUIA».

The increasing awareness of HUMANITY de-
pendence on the BIOSPHERE state forces us to
identify the problems to be solved BY THE
ENTIRE WORLD with the suggestion of the pos-
sible solutions. The essence of these problems is as
follows: the modern living cover of Earth cannot
support the conditions necessary for the sustainable
existence of humankind, namely: optimal climate,
hydrological and temperature conditions, soil fertili-
ty and biological diversity, since most of its territory
is devoid of natural cover [1-5] for which it ac-
quired a completely fair name: “Scalped Earth” [6].

The created reserve territories (protected areas)
have been considered by their organizers as the
standards of Nature not yet transformed by human
beings [7, 8]. The study of the laws of their exist-
ence has been assumed to serve as a basis for the
solution of the environmental management prob-
lems focused on the maintenance of the ecosystem
functions of Earth Biota for the humanity survival:
biodiversity, high productivity and climate optimi-
zation.

Approximately 100 years have passed since the
creation of the first protected areas in Russia. Dur-
ing this time, huge paleo data have been accumu-
lated and paleo reconstructions have been conduct-
ed which allowed analyzing the history of the
living cover on Earth from the beginning of the
Anthropogenic era: a period in Earth development
during which man became the main medium trans-
forming force through climate change, hydrologi-
cal regime, biological diversity, biological produc-
tivity and other properties of Earth natural cover.

A new science — historical ecology — has arisen
on the basis of a conjugate analysis of paleo data
and archival documents. The anthropobiotic con-
cept has been created in the process of its devel-
opment being a well-argued idea of the decisive
role of humans in the sequential destruction of the
structural and functional organization of Earth Bio-
ta due to massive destructions of key species that
determined the possibility of the full implementa-
tion of the Biota ecosystem functions in the pre-
anthropogenic period [9-11].

Currently, the tremendous advances of paleon-
tology and historical ecology make it possible to
create the model reconstructions of the prehistoric
composition and structure of Biota from different
territories and evaluate their capabilities in the pro-
cess of optimization of the ecosystem functions of
Earth Biota [12-28].

In this regard, the territory of the reserves and
other protected areas considered as the standards of
nature attracts most attention.

It is believed that the detailed studies of these
territories and identification of the ways of exist-
ence and development of the remaining “fragments
of nature” will allow us to optimize the ways of na-
ture management and thereby prolong the survival
time of humanity on Earth [24, 26-28, 29].

By now, the synthesis of paleontology and his-
torical ecology data enables the reconstruction of a
significant part of the BIOTA in protected areas.

It becomes obvious that the territories of most
protected areas of the forest belt in Northern Eura-
sia experienced a powerful anthropogenic impact
at the early stages of human development with the
increase of such reconstructions; therefore they
need not only to preserve the surviving living area,
but also to restore its full composition and struc-
ture.

The studies demonstrated that the size of the
territories of most protected areas is so small that
they are not able to maintain steady flows of gen-
erations in the populations of many species of ani-
mals, plants or representatives of other kingdoms
that have still remained. Moreover, they cannot ac-
commodate the species that once lived there, but
are now preserved only in separate refugia [19-24,
27-35].

Therefore, the restoration of the optimal for the
humanity state BIOSPHERE is possibly based on
the coordination of fundamentally new methods of
environmental management and conservation of
NATURE developed according to the laws of
ecology.

The first step in this direction is to evaluate the
degree of anthropogenic transformation of the pro-
tected areas based on paleo reconstructions and
analysis of the history of environmental manage-
ment in their territories [20, 24, 28, 30].

To our regret, it should be noted that the use of
the world advances in natural sciences for evaluat-
ing the current state of our country’s reserves is
almost impossible. This is due to poor financing,
insufficient staffing in different areas, lack of
equipment, inability to enhance knowledge when
studying the world advances and perform experi-
ments on the reintroduction of species exterminat-
ed in the analyzed territories as a result of previous
environmental management. It is also related to the
rapid decline in the educational level in the field of
natural sciences at all levels: from schools to uni-
versities.
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It should be noted that the problem of evaluat-
ing the Biota inferiority in protected areas has re-
peatedly arisen in the public mind and one of the
results was the experiments on reintroduction of
certain key animal species: bison, beaver, horse,
marmot, etc. The reintroduction organizers sug-
gested that the addition of species into the Biota of
protected areas according to the paleo data and his-
torical ecology information would lead to an in-
crease in their diversity and the resilience of eco-
systems as a whole to anthropogenically caused
climate changes, biological diversity, productivity
and other adverse effects of humanity on
NATURE.

Nevertheless, the experiments revealed the im-
perfection of reintroductions for the following rea-
sons: size of protected areas, diversity of their
landscapes, hydrological features and condition of
the soil cover degraded as a result of anthropogenic
influences [19, 20, 24, 25, 27, 28] that do not meet
the conditions required for the sustainable exist-
ence of the populations of key species of land and
soil animals, plants and representatives of other
kingdoms.

According to the modern studies, the territory
of protected areas required for the sustainable ex-
istence of the populations of key animal species,
even as small as beaver, should be equal to or
greater than the area of the small river basin [36].

The size of the territories required for the
maintenance of stable flows of generations of larg-
er animals, such as bison, horse, moose, bear, deer,
etc., which populations are currently being restored
in some reserves, should be much larger.

The Serengeti National Park can be considered
as a standard for evaluating the size of the areas
required for the existence of a complete set of ani-
mals of Northern Eurasia that have survived to the
present: large phytophages and predators. Current-
ly, there is a complete set of key animal species
similar to such species of Northern Eurasia both
preserved to the present time and existing to the
end of the Pleistocene — the beginning and middle
of the Holocene. The park area is 14,763 km”.

The reintroduction experiment results demon-
strate the requirement for a preliminary analysis of
all paleo data and information on the history of en-
vironmental management accumulated so far in the
already established and created reserves [21, 24,
27, 28] which allows reconstructing the composi-
tion and structure of the Biota of the analyzed terri-
tory prior to the protected area creation at the pre-
sent level of knowledge and also evaluating the
size of the areas that are currently required to
maintain stable flows of generations in the popula-
tions of all the species living there.
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Realization of the fact that the territory of any
reserves was subject to the anthropogenic factors
determines the requirement to evaluate the possi-
bilities and methods of the restoration of the natu-
ral (pre-anthropogenic) diversity of the Biota in the
analyzed territory. The generalization of paleo data
and information on the history of environmental
management accumulated to date enables a new
reconstruction and improvement of the existing re-
construction of the pre-anthropogenic vegetation
and animal world of the protected areas of the
modern forests in Northern Eurasia. According to
paleo reconstructions, field experiments and model
experiments conducted by biologists, the living
cover of the modern forest belt of Northern Eurasia
from the late Pliocene to the early Holocene was
represented by forest-meadow and forest-meadow-
marsh-river complexes regulated by the key spe-
cies of giant phytophagous mammoth complex and
by groups of conjugate animal species and repre-
sentatives of other kingdoms [20, 23, 24, 27, 30,
31, 38-40].

The inconsistency of the modern ideas on
Northern Eurasia Wiirm nature formed as a result
of the accumulation of a huge amount of paleo data
along with the ideas of geologists who are not fa-
miliar with this information was more thoroughly
described in classical literature as the “prehistoric
pasture paradox” and “uncompensated Wiirm ex-
tinction paradox” [14-16, 24, 26].

Prehistoric pasture paradox essence: 1) ac-
cording to the ideas of the geologists that exist up
to the present, the Wiirm is a stage of the Ice Age
less favorable for the Biota survival [37-39]; 2)
according to the enormous material obtained by
paleontologists to date, the Wiirm is a stage of the
Ice Age which is most favorable for human explo-
ration of the Northern Eurasia territory [12—-16, 19—
24, 26, 33-35] which is evidenced by the abun-
dance of bone remnants of large phytophages of
the mammoth complex as well as the pollen,
spores and other plant residues that make up the
feed for these animals.

The remains of buildings, lesions, clothing and
jewelry made of wood, bones and skins of animals
of various species; arrows and spears made of
wood and tusks of mammoths, and other weapons
for killing animals at the sites of ancient man, da-
ting from the Wiirm also indicate that [21, 23, 24,
26, 27]. It also means that the Wiirm, the analyzed
stage of Earth Biota development, was character-
ized by an enormous amount and significant total
biomass of the large phytophagous animals and
predators. All the plant species that have survived
to the present and many extinct plant species sim-
ultaneously existed in this territory as the food base
of the giant phytophagous mammoth complex and
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all related species of the land and soil component
of the Biota of the analyzed territory.

Uncompensated Wiirm
extinction paradox essence

Extinction of some groups of species was ac-
companied by the appearance of other more evolu-
tionarily advanced groups of species during a long
evolutionary development. This did not happen in
the Wiirm where the new species did not replace
the extinct mammoth fauna. At the same time, the
reasons for their disappearance are documented by
the gnawed bones, scraps of clothing made of their
skins, dilapidated huts with frames made of mam-
moth tusks and floors covered with the skins of
cave lions [19, 22, 27, 30-35]. The mass destruc-
tion of phytophagous giants is reflected in the
paleontological literature entitled as “noncompen-
sated Wiirm extinctions”. This was the name of the
process for which the paleozoologists could not
find the natural causes of changes in the composi-
tion and structure of the Wiirm Biota in Northern
Eurasia.

The comparison of the concepts called the
“prehistoric pasture paradox” and “uncompensated
Wiirm extinction paradox” makes it possible to
conclude the inconsistency of the “great glacia-
tion” concept which, upon careful examination,
looks paradoxical that has been repeatedly proven
by the works of M. V. Lomonosov, I. G. Pidop-
lichko, V. G. Chuvardinsky, V. N. Kalyakin,
R. B. Krapivner and their followers [40—46]. At the
same time, this comparison demonstrates the de-
gree of the pre-anthropogenic Biota effect signifi-
cance on Earth climate. However, the inertia of our
thinking impedes the development of the ideas on
the huge medium transforming role of the Biota,
which supported the existence of life on Earth dur-
ing both favorable and unfavorable periods of
planet existence.

Therefore, the result of modern paleo data al-
lows us to conclude that the Wiirm is the time of
the beginning of huge changes in the existence of
the Biota in Northern Eurasia when man became
the only species determining its composition,
structure and ability for implementing basic eco-
system functions that determines its absolute re-
sponsibility for the survival of Earth Biota.

Comparison of the reconstructions of the Biota
in Northern Eurasia in the Wiirm created by pale-
ontologists with the statement of the geological
glacialists about this time as the most unfavorable
stage of the glacial period for life on Earth raises
serious doubts on the reality of the geologists’ ide-
as about the ice age as a whole and on the legibility
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of the Wiirm period climate reconstruction.
The unfoundedness of the ideas on the features of
Earth Biota in the so-called “Ice Age” is the result
of the incredible disunity of researchers and confi-
dence in the possibility of understanding individual
manifestations of the Life of Earth without con-
stant comparison with general processes at the lev-
el of knowledge reached by humanity. This is per-
fectly demonstrated in the article that analyses the
studies of V. G. Chuvardinsky on the Ice Age
problem [40], which contains information on the
age of mammoth bones (main food of humans in
the Wiirm period) found on the Scandinavian
shield covered with 5 km layer of ice at the time,
according to geologists.

The reasons for the misunderstandings that de-
termined the enormous discrepancy between the
results of the study in the related fields of natural
sciences are due to the narrow specialization of re-
searchers, their immersion in the solution of specif-
ic problems without perceiving the need for mutual
consistency in understanding the conditions of ex-
istence of Earth Biota as a whole.

At present, the most powerful medium-
transformation activity of terrestrial Biota in
Northern Eurasia in the late Pliocene — Pleistocene
finds confirmations in numerous paleo data, model
and field experiments for evaluating the effect of
the vital activity of the mammoth complex giant
phytophages on the ecosystem functions of Earth
Biota during the “Ice Age” [47-49].

The synthesis of the results of paleo data and
modern experiments on the restoration of popula-
tions of phytophagous giants of the mammoth
complex convinces the enormous productivity and
considerable biological diversity of prehistoric pas-
tures so that it simultaneously confirms the ideas
on the decisive role of Earth Biota in climate opti-
mization, which are increasingly and persistently
expressed in the literature.

Comprehension of the current information from
the paleontology, historical ecology and population
biology data on the composition, structure and
methods of interaction of animal species, plants
and representatives of other kingdoms enables the
reconstructions and analyses of changes in Earth
Biota in the development process of the appropriat-
ing economy and, then, the producing economy.
However, the disunity of representatives of the dif-
ferent areas of biology and other natural sciences
does not allow for summarizing data to answer the
question concerning the role of the effect of the de-
struction of the giant phytophages of the mammoth
complex on the subsequent change in the appropri-
ating economy that produced and intensified the
destruction of the system-forming bonds of Earth
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Biota on the climate control functions of Earth
Biota.

The lack of clear ideas about the backbone con-
nections of the land and soil components of Earth
Biota is one of the weak points in the solution of
the problem of restoration of the Biota natural state
on Scalped Earth.

Paleohistory of the Soil Block of Earth Biota is
less investigated since major part of the organisms
that are large in their biomass is distinguished by
poor preservation. They are not subject to fossiliza-
tion and are poorly detected in paleo materials due
to the absence of hard tissues.

In this regard, the reconstruction of the soil bio-
ta only on the basis of paleo data is very difficult.
The indirect evidence of the rich soil population in
the past is: age data (3-9,5 thousand years) of
powerful dark-colored relic humus horizons (up to
120 cm) on the territory of modern boreal forests
and the presence of mull like humus which for-
mation is difficult to imagine without the earth-
worms [50]. So far and in many respects the rela-
tionship in the soil between plant roots, fungi,
bacteria, algae, protozoans, soil invertebrates and
vertebrates remains a “black box” for the research-
ers. The current level of the paleoecology and his-
torical ecology development does not allow for of-
fering a fundamentally new system of
relationships.

The new molecular genetic methods [51] can
now be used to look into the “black box”. They al-
low for the age evaluation, reconstruction of poten-
tial distribution and phylogenetic relationships of
soil inhabitants. The study of the phylogeography
of modern key species of soil-formers of earth-
worms and the application of molecular methods
demonstrate that, for instance, the evolutionary
discrepancy between the different lines of the Ei-
senia nordenskioldi nordenskioldi subspecies liv-
ing in most of the territory of Russia ranges from
125 thousand to 1 million years [52], i.e., it is
possible that the earthworms are an even more
ancient group than was considered based on paleo
data [53].

Since the soil as a “landscape mirror” [54] re-
flects the past and current processes occurring in
the aboveground parts of the ecosystems, the trans-
formations associated with a fundamental change
in biotic factors (forest cover, abundance and di-
versity of large mammals), as well as a huge diver-
sity of the Biota species certainly affect the soil
population and soil structure overall. In the prehis-
toric ecosystems, the large phytophages of the
mammoth complex introduced a significant mass
of excrement into the soil, the mineral and organic
matter of which was included in the circulation
with the use of the coprophagous invertebrates.
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However, the corpses of animals were consumed
by soil detritophages, as a result, complex organic
substances decomposed to simple ones and became
available for different groups of soil inhabitants.
The soil fertility was formed this way. The plant
litter constitutes the main share (up to 90 %) of the
organic material entering the soil [55] in modern
forests. Besides, the soil biota habitat mosaic in
modern forests is mainly determined only by the
features of the relief and vegetation cover.

Comparison of the structural and functional or-
ganization of the land and soil spaces in forests with
a fully developed gap mosaic and the absence of
traces of any anthropogenic influences in the soil,
namely: fires, plowing, uprooting of trees, excava-
tion of animal holes, etc., reveals their similarity.

The pore space in well-structured soils created
by the digging invertebrates and vertebrates ac-
counts for 50-70 % of the total soil volume, which
corresponds to the volume of open spaces (gaps) in
the aboveground part of the forests.

The pore space in soils determines the air, water
and temperature regimes that are optimal for soil
inhabitants, and, consequently, the wealth of soil
inhabitants, the optimal conditions for the func-
tioning of plant root systems and the productivity
of communities as a whole. A complex spatial en-
vironment in the underground part is created due to
the digging activity of animals [56].

In the aboveground part, the combination of
the closed forest areas and gaps in the stand cre-
ates the conditions for the coexistence of a huge
variety of plant species, animals and representa-
tives of other kingdoms within the same ecosys-
tem by the maintenance of the maximal possible
diversity of the Biota as a whole as the basis of its
sustainability.

Destruction of the giant phytophagous mam-
moth complex almost completed by the middle of
the Holocene was the first but very significant vio-
lation of the ecosystem functions of the Biota that
led to significant losses of species diversity and
soil fertility, weakening of the climate-regulating
functions of the Biota.

It should be noted that the widespread grazing
of livestock in Northern Eurasia forests somewhat
decelerated the degradation of soil fertility due to
the excreta in the soil. However, the massive
spread of slash-and-burn agriculture led to huge
losses in the soil fertility of the forest areas and the
replacement of the natural living cover of the
Northern Eurasia with the natural-anthropogenic
cover. The whole territory of the European part of
Russia where modern protected areas are located
has been repeatedly cultivated by the slash-and-
burn agriculture [50]. Fires are catastrophic for the
forest Biota: they lead to the burning of vegetation,
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bedding, humus and the death of the aboveground
and underground animals. Besides, the fires disrupt
the soil structure for the soil aggregation and po-
rosity decrease as a result of the combustion of
cementitious organic material. The litter burning
exposes the mineral surfaces and leads to the
leaching of mineral substances thus leading to the
formation of nutrient-poor podzolic soils [57].

As a result, the living conditions of soil inverte-
brates have changed dramatically: the vital activity
of soil saprophages, including the elements of min-
eral nutrition in the cycle, began to depend mainly
on the quality of the litter of woody plants and the
ground cover. At present, the most complete com-
plex of saprophages has been preserved only in the
forests with the coniferous and deciduous trees; the
closed areas of the stand alternate with the renewal
gaps that result from the death of large old trees
and tall grasses, including large grasses that domi-
nate the ground cover. The complex of soil formers
is incomplete in the arrays of boreal forests domi-
nated by the coniferous trees and the absence of
tall grass in the ground cover [58, 59]. The soil
block of saprophages is clearly depleted even in
the best-preserved 300—400-year-old dark conifer-
ous forests of the Pechora-Ilychsky reserve due to
the absence of large mammalian phytophages;
earthworms are represented by two groups in the
forests (litter and soil-litter ones), which biomass is
usually very low [60].

The experiments on the inclusion of large
mammals, most often bison, in modern forests are
being carried out in some protected areas. Such
complex and expensive activities are carried out
without evaluation of the soil condition (granulo-
metric composition, humus capacity, main macro-
and microelement content, acidity) and soil biota
population (representation of the main functional
groups of the macro-, meso- and microfauna ensur-
ing for the processing of the organic materials;
fungi and bacteria as final litter destructors includ-
ed into the fertilizer element cycle). The reintro-
duction measures are largely unreasonable without
at least a general evaluation since the soil and soil
biota condition affects the development of the bi-
son food supply including a huge variety of grass-
es, bushes and trees being the most significant food
resource. Thus, the analysis of the soil biota of the
Orlovskoye Polesye National Park has demonstrat-
ed that the complex of coprophages and detri-
tophages in the forests remains incomplete even
20 years after the bison introduction: only the litter
and proper soil earthworms as the key soil formers
live in the forest communities prevailing by area
on sandy soils, and the bison excrements remain
for long in the initial stages of decomposition on
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the soil surface in these forests and are not includ-
ed into the fertilizer element cycle [61].

Such soils poor in animal populations remain as
a result of previous economic activities: first of all,
burning [62—64] and plowing [65—68]. Internation-
ally the similar problems were faced before: ma-
nure was stored and accumulated in the pastures of
Australia and North America due to the absence of
coprophages. The problem was solved after the in-
troduction of dung beetles [69-71].

Therefore, the results of the generalization of
the constantly accumulating information on the na-
ture in Northern Eurasia from the end of the Pleis-
tocene to the Late Holocene can be formulated as
follows:

1. The formation of the modern forest belt in
Northern Eurasia dissected into the so-called “nat-
ural areas” is the result of the consistent occupation
of the Biota by the only species on Earth that has
achieved absolute domination — Homo Sapiens — in
the process of the appropriating economy and,
then, the producing economy.

2. Thus, the result of this domination led to a
constantly increasing and fast spreading weakening
of the climate regulating functions of the Biota
which became one of the most significant, but yet
underestimated factors for the preservation of LIFE
on Earth. This determines the need for urgent
measures for the restoration of the climate control
and other Biota functions. At the same time, it is
advisable to consider the areas that contact with the
reserves as model polygons for the development of
the systems of approaches and methods for rein-
troduction not of individual species, but of the full
composition of the prehistoric Biota preserved in
different refugia and their complexes.

Practical recommendations

The following studies should be performed for
evaluating the capabilities of the modern reserves
in the Northern Eurasian forest belt to maintain the
highest possible biological diversity and structural
and functional organization of ecosystems:

1) generalization of paleo data on the ranges of
key species of plants and animals of the end of the
Pleistocene-Middle Holocene period when most
active extermination of large animals in the
framework of the appropriating economy in the
analyzed territory took place;

2) synthesis of the reintroduction experience of
different representatives of the Biota of the ana-
lyzed territory within their natural range;

3) collection of historical and archival data on
the times, methods and rates of the environmental
management in the analyzed area;
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4) reconstruction of the potential composition
of the aboveground and soil component of the Bio-
ta and comparison of Biota protected areas in simi-
lar environmental conditions based on the analysis
of the literature and field observations of the state
of BIOTA preserved in protected areas;

5) creation of a model reconstruction of the
species composition and structural and functional
organization of the Biota of the analyzed protected
areas based on the existing paleo data and histori-
cal and archival information on the times, methods
and rates of development of the analyzed territory.
The already conducted studies in the geographical-
ly and ecologically similar conditions can be used
as supplementary data;

6) identification of the most significant losses in
the species composition of key species of animals,
plants and representatives of other kingdoms, as
well as the evaluation of the possibility of restoring
their populations: presence of the necessary habi-
tats and food resources;

7) arealogical and ecological analysis of most
(all) inhabitants of the analyzed territories and
evaluation of the possibility of their reintroduction
using special programs and databases;

8) performance of a series of experiments on
the reintroduction of species and their complexes

Vol. 4 (1), 2019

destroyed in the process of nature management at
biospheric sites as the main experimental sites of
protected areas;

9) analysis of the possibility of using traditional
methods of environmental management, such as
moderate episodic grazing in livestock forests,
simulating the effects of large herd phytophages
completely exterminated by the time of the pro-
tected area organization;

10) performance of volunteer activities for the
reconstruction of destroyed species and their
groups in the aboveground and soil parts of the Bi-
ota based on regular classes organized by the Envi-
ronmental Education Department employees with
the protected area volunteers and schoolchildren.

The solution of the designated tasks undoubted-
ly requires a fundamental change in the state policy
with respect to the protected areas, the last remain-
ing “fragments” of pre-anthropogenic Biota.

The research was carried out within the frame-
work of the State Task of the Center for Problems of
Ecology and Productivity of Forests, Russian Acad-
emy of Sciences AAAA-A18-118052400130-7,
with the financial support of the Russian Founda-
tion for Basic Research (19-04-00-609 A).
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