UNIQUE BOREAL FORESTS OF
EUROPEAN RUSSIA
Olga Smirnova1, Tatiana Braslavskaya1,
Alexey Aleynikov1, Vladimir Korotkov2
1Centre for Forest Ecology and Productivity,
Russian Academy of Sciences, Moscow
2Institute of Global Climate and Ecology, Moscow

INTRODUCTION






The northern (taiga) forests of Russia have preserved
the integrity of their cover in the greatest degree.
However most of forests lost by now their primary
structure, soil richness and biological diversity due to
clear felling, fires and other anthropogenic impacts.
Therefore, search and research of unique areas of
forest cover that have preserved a pre-anthropogenic
structure and taxonomic composition is of great
importance now for deep understanding of the
principles of natural self-regulation and the stability
of taiga ecosystems.

Forest regions:

Boreal



The total forest cover in these
three regions comprises an area
of approximately 1,700,000 km2
(about 60% of the total area)



The boreal forest region of
European Russia supports more
forest than all other regions
(forests occupy 77% of the area
(Bartalev et al. 2004).



The northern taiga is less
disturbed by man than the Middle
and the Southern Taiga: there is
relatively less logging and there
are fewer fires in the northern
forests on loam compared to the
more southern forests, while
forests on light sands and rubbly
soil are almost equally disturbed
throughout the entire boreal
forest region.

Hemiboreal
Nemoral

Bartalev et al. 2004

MATERIAL AND METHODS






Detailed studies of forest vegetation, soils and the ontogenetic
structure of tree populations were conducted in the large intact areas
of the northern taiga of European Russia.
Dotted maps of distribution of unique boreal tall herb forests and
areas of tall herb species have been compiled on the basis of field
studies and the analysis of herbarium collections.
Historical and archival data on the types of nature management in
the north taiga forests, as well as paleontological data on the
taxonomic composition of paleo-ecosystems in the studied areas
were summarized to identify the root causes of the differences in
different types of boreal forests.

Map of intact forest landscapes in the boreal
European Russian region (Yaroshenko et al. (2001)
Intact forest
landscapes (IFL)
were defined as areas
essentially
undisturbed by
human development
with an area of at
least 500 km2
(Yaroshenko et al.
2001, 2008).
An area was considered to
be in an intact natural state
if showing no signs of
permanent settlements or
communications, of
industrial forest harvesting
during the last 60 years, or
mining, land clearing, and
other essential human
impacts.

Typical appearance of intact taiga forests

Piceeta fruticuloso-hylocomiosa with Vaccinium myrtillus and V.
vitis-idaea in Karelia (Photo by M. Bobrovsky)

Piceeta parviherboso-hylocomiosa with Gymnocarpium dryopteris,
Solidago virgaurea, Maianthemum bifolium, Trientalis europaea, and
Vaccinium myrtillus in Karelia (Photo by M. Bobrovsky)

Soil profiles (Haplic Podzol) in the Piceeta (P.-Abieta) fruticulosohylocomiosa: (a) Karelia and (b) the mountain part of the Pechora-Ilych
Reserve (Photos by M. Bobrovsky)
• Charcoal was

Smirnova et al., 2017

found in all soil
profiles.
• Lamellar charcoal
usually occurs as a
layer at the
boundary of litter
and the mineral
horizon;
• This points to a
large fire and the
absence of
subsequent
treefalls with
uprooting

UNIQUE TYPE OF BOREAL TALL HERB FORESTS
Together with green moss spruce(-fir) forests
(association Linnaeo borealis-Piceetum abietis Caj.,
1921) investigated in detail in this zone,
 Unique type of boreal tall herb forests dominated by
Picea spp. and Abies sibirica and tall herb sprucefir forests with Pinus sibirica (association Aconito
septentrionalis-Piceetum obovatae Zaugolnova et
al., 2009) was distinguished and described.


Points of descriptions of tall herb forests

Points of descriptions of tall herb forests
Forest tundra
North taiga
Middle taiga
South taiga
Mountain taiga forests

Database of the Center for Forest Ecology and Productivity of the Russian Academy of
Sciences (CEPF RAS), 2018

Piceeta magnoherbosa with Geranium sylvaticum, Phegopteris
connectilis, Maianthemum bifolium, Vaccinium myrtillus, Luzula
pilosa, Pulmonaria obscura in the Pyaozersk forestry unit, Karelia
(Photo by M. Bobrovsky)

A gap in the canopy of Piceeta magnoherbosa with Chamaenerion
angustifolium, Phegopteris connectilis, Geum rivale, Equisetum sylvaticum,
Linnaea borealis, Lerchenfeldia flexuosa, Maianthemum bifolium, Vaccinium
myrtillus, and others in the pit and mound formed by treefall with uprooting
in the Pyaozersk forestry unit, Karelia (Photo by M. Bobrovsky)

Piceeto-Abieta magnoherbosa with Athyrium filix-femina,
Calamagrostis arundinacea, Chamaenerion angustifolium, Filipendula
ulmaria, Rubus idaeus, etc. in the plain part of the Komi Republic
(Photo by N. Alatyrtseva)

Soil profiles in the Piceeta (P.-Abieta) magnoherbosa. (a) Entic Podzol in the
Pyaozersk forestry unit (Karelia) and (b) Dystric Cambisol in the mountain part
of the Pechora-Ilych Reserve (Photos by M. Bobrovsky)

Smirnova et al., 2017

Boxplots of the numbers of vascular species per plot for the studied
forest types in the western (a) and eastern (b) study areas.

Tall herb forests

Tall herb forests

Green moss forest types

Green moss forest types

Species composition and biomass of earthworms in the
soil and in the deadwood of Piceeto-Abieta forests
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Высокотравные леса Северного Урала

Северный Урал, Печоро-Илычский заповедник, республика

TALL HERB FORESTS ARE CHARACTERIZED BY:












Clearly expressed gap-mosaics,
Full-scale ontogenetic spectra of tree populations,
Treefalls pit-and-mound topography,
High soil fertility, high species richness and species density,
A significant variety of functional groups of vascular plants
and mosses.
High level of earthworms diversity

Old-growth tall herb forests have a full set of
features characterizing long-existing and selfsustaining forests

CONCLUSION
Boreal tall herb forests were spread over a
significant part of European Russia and Western
Siberia in prehistoric times;
 Widespread modern green moss forests are
secondary and formed as a result of anthropogenic
fires and felling.
 The obtained data on the composition, structure
and distribution of boreal tall herb forests allow us
to consider them as an etalon of prehistoric taiga
forests.


WHY IT IS IMPORTANT?
Natural cool forests play a leading role in
maintaining the Earth's sustainable climate. Forests
of Northern Eurasia are considered to be natural.
 However analysis of paleodata, history of nature
management and assessment of the current state
of ecosystems of taiga forests revealed their
significant anthropogenic transformations.


WHY IT IS IMPORTANT?


An assessment of the degree of species and structural diversity
of boreal forests in Northern Eurasia revealed the main threats:
The practically complete absence or a small proportion of key
animal and plant species (terrestrial and soil biota)
 Very small area of forests with a full set of treefall gap mosaic and a
full-length structure of tree populations.






During the research, forest areas with a stable structure of tree
populations, a unique species composition of ground vegetation
and soil biota, fertile soils were identified.
These fragments of prehistoric forests (map), analysis,
maintenance and restoration of which in most of the boreal
forests of Northern Eurasia, we consider as one of the global
tasks of mankind.

SUGGESTIONS
Inventory of all preserved fragments of
prehistoric forests of Northern Eurasia,
assessment of the degree of their anthropogenic
transformation
 Carrying out of experimental works on model
polygons under condition of conformity of
landscape features of ranges to opportunities of
restoration of populations of key animal species
and plants


Tree species of the Northern Urals in the Early and Middle Holocene according to
palaeodata and spring ephemeroids in modern tall herb forests

Tilia cordata

Pinus sibirica

Corydalis solida

Carpinus betulus

Acer platanoides

Picea spp.

Anemone nemorosa

Quercus robur

Abies sibirica

Gagea lutea

Key species of of the Northern Urals in the Early and Middle Holocene

Обитатели Печорских ландшафтов в начале голоцена
бизон
Bison
bison
Ovibos moschatus
Panthera
leo
spelaea
овцебык
лошадь

Rangifer tarandus
Equus sp.

Castor fiber

Шерстистый носорог
Cervus elaphus

Saiga tatarica

Coelodonta antiquitatis

SUGGESTIONS

Development of recommendations for the restoration
of key biota species on model polygons within the
basins of small rivers as elementary units of forest
cover

DETAILED RESULTS ARE
PUBLISHED:
In the book
https://doi.org/10.1007/97894-024-1172-0

In the Russian Journal of
Ecosystem Ecology
http://rjee.ru/en/

PINUS SIBIRICA (PECHORO-ILYCH NATURE BIOSPHERE
REPUBLIC)

Thank you for attention !!!

RESERVE,

KOMI

