
ECOLOGY FOR EVERYONE

HISTORY OF TRANSFORMATION OF THE 
ECOSYSTEM COVER 
OF THE MODERN FOREST BELT FROM THE 
PLIOCENE TO THE PRESENT DAY

ONE WHO DOES NOT KNOW THE PAST CANNOT THINK 
ABOUT THE FUTURE.

N. K. Roerich, 1914.



HISTORY OF THE ECONOMY –
MAP OF HUMAN SETTLEMENTS ACROSS THE GLOBE

It took humans a long time to leave Africa and settle in the other parts of the
world. Archaeological and genetic studies have shown that modern humans
appeared 200,000 years ago. Theories and dating continue to change due to
constantly occurring new discoveries.

ВСЕ – before the Common Era, СЕ – Common 
Era



Split bones of Sivatherium, rhinos,
hippos, proboscideans, even the
skeletons of the Elephas recki and
Deinotherium bosazi were found at
sites of Homo Habilis
(Australopithecus africanus) and
Australopithecus (A. africanus), who
lived 3–1 mio years ago. The meat
was cleaned from those bones with
stone tools
(Clark, 1977; Brain, 1981, etc.)

APPROPRIATING ECONOMY IS OUR FIRST STEP IN THE 
NATURE RECLAMATION

https://www.pinterest.ru

https://disgustingmen.com

https://abc-24.info



African Australopithecus (Lat. Australopithecus africanus) is a species of
Australopithecus that lived 3.5–2.4 million years ago (in the Pliocene).
According to some paleoanthropologists, the African Australopithecus may have
been an ancestor of humans.

APPROPRIATING ECONOMY IS OUR FIRST STEP IN THE 
NATURE RECLAMATION

https://antropogenez.ru/species/15/ https://in.pinterest.com/pin/197173289919934323/



APPROPRIATING ECONOMY IS OUR FIRST STEP IN THE 
NATURE RECLAMATION

APPROPRIATING ECONOMY is a way of life of an ancient man who obtained food,
clothing, and tools by hunting, fishing, and collecting plants.

https://fb.ru/post/science/2017 https://stepangilev.artstation.com/projects

https://mypresentation.ru/presentation

https://mypresentation.ru

https://indianapublicmedia.org/amomentofscience/inbred-mammoths.php



APPROPRIATING ECONOMY IS OUR FIRST STEP IN THE 
NATURE RECLAMATION

https://stepangilev.artstation.com/projects

https://mypresentation.ru/presentation

Products made of bone, horn and tusk:
1 – spearhead with flint inserts;
2 – spearhead made of mammoth tusk; 3,4 – harpoons;
5,6 – batons (rods); 7 – needle-case;
8 – piercing plug with a zoomorphic finial; 9 – bead;
10–12 – needles; 13 – bone crafts with ornaments;
14, 15 – polisher

https://arheologija.ru

https://fishing-pro-39.ru

https://facesave.ru/uprazhneniya-dlya-lica/shevelit-ushami



The early (Lower) Paleolithic is a period in human history at the end of the 
Pliocene, when the ancestors of modern humans began to make stone tools. 
These were relatively simple tools: cleavers, spheroids (roughly chipped off stones), 
and flakes. Homo habilis mastered stone tools during the Olduvai culture, when they 
began to use them as bifaces and stone cores. This culture is named after the Olduvai 
Gorge in Tanzania, where these tools were found. People of this period lived 
mainly on the meat of fallen animals and collecting wild plants, since hunting hadn’t
spread yet. 

https://ru.wikipedia.org/wiki/Олдувайская_культураhttps://onenaturehotels.com/nyaruswiga/experience_gorge.html



Africa:  Olduvai culture – 2.5–1 mio years ago
Acheulean culture – 1.5 mio – 200 tsd years ago

Europe: Abbeville culture – 1.5 mio – 600 tsd years ago

Tools of the Olduvai epoch:
1 – pebble chopper; 2, 3 – chopping tools; 4, 5, 8 – tools on 
flakes; 6, 7 – disc-shaped cores

http://vse-lekcii.ru/lekcii-po-istorii/istoriya-kamennogo-veka/olduvajskaya-
epoha

https://lib.uni-
dubna.ru/search/files/ped_mesh_vved_chelov/ped_mesh_vved_chelov2.htm

Tools of the Abbeville culture (Кларк, 1977):
1 – bifaces with chisel-shaped tip; 
2 and 4 – pick axe-shaped biface; 3 – cleaver



LATE PLEISTOCENE – PALEOLITHIC (40–12 tsd years ago) 
MAMMOTH HUNTING

The richest pastures are cryogenic forest-meadow-steppe ecosystems regulated 
by giant herbivores of the mammoth complex. Woody flora is preserved in 
numerous refugiums with a favourable local climate.

http://900igr.net/kartinka/istorija/pervobytnyj-mir-sibiri-125032/



THE STATE OF BIOTA IN NORTHERN EURASIA IN THE EARLY STAGE OF
APPROPRIATING ECONOMY. Main features: diverse flora and fauna,
predominance of large herbivores, predominance of herbs, mainly grasses, limited
development of tree species.

Like modern elephants, mammoths in Northern Eurasia reduced the number of
shrubs, undergrowth and adult trees (along the Seronera river in the Serengeti, elephants
annually damage up to 30% of trees). Together with other species of large herbivores, i.
e. bison, aurochs, saigas, musk oxen, woolly rhinos, horses, Asiatic wild asses, as well
as various types of deer, mammoths constantly affected the grass cover and soil, and in
winter also the snow cover. During seasonal migrations their herds dispersed
zoochorous plant species.

Mammoth migration to and from North America took place over thousands of years via the 
Bering land bridge. https://reviverestore.org/projects/woolly-mammoth/species/



The selective impact of grazing of various herbivorous species, uneven trampling, and 
their preference for different habitats and migration routes contributed to the 
intensification of biogenic processes and increased mosaic of the Wurm steppes. As a 
result, the vegetation of the late Pleistocene in most of Northern Eurasia did not have a 
clearly defined forest belt as we know it. The environment-transforming impact of 
herbivores of the mammoth complex (first of all, the mammoth) suppressed the 
development of tree species on the upland, creating advantages for the complexes of 
forest-meadow communities.
A sharp decline in the number and extinction of the largest herbivores in Eastern 
Europe occurred 12–9 tsd years ago. In Eurasia and North America, all species 
weighting more than 1,000 kg became extinct, of those weighting 100–1000 kg –
75%, 5–100 kg – 4%, up to 5 kg – less than 2% of species became extinct.

https://pikabu.ru/story/pleystotsenovyiy_park_6076113?cid=119176169http://safereactor.cc/tag/три+охотника



ELEPHANTS ARE THE KEYSTONE SPECIES OF PRE-ANTHROPOGENIC 
LANDSCAPES AND AN ANALOGUE OF MAMMOTHS IN NORTHERN EURASIA

Elephants lay trails and roads, dig holes that are then filled with water, and 
fell trees that provide feed for many species with their leaves and fruits



Обитатели Печорских ландшафтов в начале голоцена 
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RECONSTRUCTION OF THE SPECIES COMPOSITION OF KEYSTONE ANIMAL 
SPECIES IN NORTHERN EURASIA IN THE EARLY AND MIDDLE HOLOCENE 

ACCORDING TO PALEODATA (UPPER REACHES OF THE PECHORA)



RECONSTRUCTION OF THE SPECIES COMPOSITION OF KEYSTONE PLANT SPECIES IN 
NORTHERN EURASIA IN THE EARLY AND MIDDLE HOLOCENE ACCORDING TO PALEODATA

(UPPER REACHES OF THE PECHORA)
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Map of Upper Paleolithic sites in Siberia, Mongolia 
and the Russian Far East 

Image drafted by Allison Douglas, Pitblado (2017). 

https://www.researchgate.net/publication/319280545_The_role_of_the_R
ocky_Mountains_in_the_peopling_of_North_America



Sungir is an ancient human site of the upper Paleolithic period, found in 1955 by 
S. R. Astakhov and U. N. Chernykh on the Eastern outskirts of Vladimir during the plant 

construction and studied by the famous Russian paleontologist O. N. Bader and his 
colleagues. Sungir is famous for human burials with deceased dressed in elaborately decorated 

clothes. The deceased are a 40-50-year old man and teenagers of 12-14 and 9-10 years 
old. Beads made of mammoth tusk (up to 10 thousand) were sewn onto the teenagers' 

clothing, which made possible the reconstruction of their clothes, which turned out to be 
similar to that of modern Northern peoples. In addition, the graves contained bracelets 
and other jewelry made of mammoth bone. Vladislav Zhitenyov's research showed that 

many ornaments were made specifically for burial, as they bore traces of carving, 
roughness, and irregularities on them. 

SUNGIR IS ONE OF THE MOST FAMOUS PALEOLITHIC SITES IN RUSSIA

O. N. Bader Burial site of the man
https://gid-vladimir.tourister.ru/blog/13309

An ivory pendant

https://www.gazeta.ru



The jewels were made both by experienced craftsmen and children.
The grave also contained lances and spears also made of mammoth bone, including a 
2.4 m long spear. To make spears, the tusks were straightened using a special 
technology. Faunal remains in the burial were represented by mammoth, Arctic Fox, 
reindeer, horse, wolf, Alpine hare, lemming…
According to research from the University of Oxford, the age of the double burial is 
estimated at 28,700-29,900 calendar years ago, and the date series obtained at the 
University of Arizona is 30,600-31,700 calendar years ago. 

SUNGIR IS ONE OF THE MOST FAMOUS PALEOLITHIC SITES IN RUSSIA

Perforated disks. Mammoth tusk "Rod". Mammoth tusk Tools (flint)

http://lubovbezusl.ru/publ/istorija/vladimir/p/



Scheme of the Sungir site, unknown author -
http://www.vladimir-

city.ru/city/likecity/press/pdf/june1_07.pdf
Internet.

Sculpture reconstruction of one of 
the buried teenagers
Artist М.М. Gerasimov.

http://www.vladimir-city.ru/city/likecity/press/pdf/june1_07.pdf


RESULTS OF THE INITIAL STAGE OF HUMAN MASTERY OF NATURE:
as hunting was gaining popularity, the mammoth complex's giant herbivores that determined the 
structural and species diversity, maximum productivity, and climate-regulating functions of 
the Biota were wiped out. Their extinction led to a drop in soil fertility due to the lack of 
excrement, which was food for the soil inhabitants; as a result, the proportion of grasses, the main 
food of giant herbivores, decreased, and the species composition of trees and herbs changed due 
to a drop in soil fertility. Along with the keystone species, the clearings they formed disappeared, 
and the species composition of herbs, trees, shrubs, and animals that live in forests changed. 
Climate change caused by the destruction of mammoth fauna caused changes in the 
habitats of many species of animals, plants and representatives of other kingdoms.

Species with large ranges have 
concentrated on much smaller 
territories due to changes in 
environmental conditions. Wiping out of 
giant herbivores was the first step 
towards the formation of modern 
"natural" zones.

Paleo finds – bones of mammoths: the late Pleistocene and Holocene Markova et all. 1995 г.



Slash-and-burn agriculture – Indonesia

Uncontrolled burnings during slashing destroyed forests over large areas, many plants and animals 
were killed, once common areas were divided into separate fragments, and it is very difficult to restore 
the former distribution of species.

DEVELOPMENT OF THE ECONOMY AFTER WIPING OUT OF GIANT HERBIVORES OF THE MAMMOTH 
COMPLEX – SLASH-AND-BURN AGRICULTURE:
Slash-and-burn cycle: year 1 – felling or girdling of trees to make them dry out; 
year 2 – burning trees, ploughing the soil, sowing grasses for 3–5 years until the soil 
is depleted. Break for 20 or more years; the "slash" is moved to another plot. Soil richness is 
declining, many species of plants, animals, fungi, bacteria and other forest inhabitants 
necessary for its life are disappearing.

Slash-and-burn agriculture – Russia

https://travelask.ru



PERMANENT TRACES OF SLASH-AND-BURN AGRICULTURE: with each cycle of 
slash-and-burn, soil fertility declined and there was less land available for slash-and-burn. 
Traces of SLASHING as the main type of nature management in the early stages of agriculture 
remained in the Russian language in the name of soils: PODZOLS!
V. Dal. Definition dictionary..., 1882, p. 174: "Podzol – soil from the burnt forest, arable land 
on a burning site…"

"Traces of former arable land so often found in the European part of Russia show that almost all of
the current forests and meadows were created on the site of former cultivated land. (lands after
slash-and-burn...") E.V. Ponomarenko, S.V. Ponomarenko, G.Yu.Ofman, V.P. Khavkin. Nature No. 3 (931) 1993, pp. 16-26.

http://rsnvrn.ucoz.ru

https://yandex.ruhttps://www.goodfon.ru

https://www.pinterest.clhttps://proshkolu.ru

year 1-2 – slash-and-burn year 3-4 – ploughing year 5 – abandoned plot



Illuvial-iron podzol. M.V.Bobrovsky. Forest soils of European Russia:
biotic and anthropogenic factors of formation, 2010.

Illuvial-iron soddy-podzol. Photo by S. V. 
Loiko together with M. V. Bobrovsky

http://photosoil.ru/profiles/515/



SLASH-AND-BURN AGRICULTURE IN DIFFERENT COUNTRIES
Slash-and-burn agriculture in Europe and Asia was wide-spread from the Neolithic. Significant
increase in the frequency and number of fires in Europe – 6,000 years ago. In recent centuries,
the average fire occurrence for most forests in Northern Europe has been 50–100 years, and in
the north of the boreal zone of North America – 60–70 years (from 20 to 100 years).
In most of Southern Europe, it stopped at the beginning of the 19th century, but in the mountain
and Northern taiga forests it persisted until the middle of the 19th century. In Russia, the last
slashes were registered in the 1930s. In America, European settlers used slash-and-burn until
the mid-nineteenth century (Bader, 1974).
Currently, slash-and-burn agriculture 
is registered in central Africa, 
Southeast Asia, Oceania, 
South and Central America.



The slash in Iisalmi, Eastern Finland 18th century 
Heikinheimo, 1915 

SLASH-AND-BURN AGRICULTURE: BENEFITS FOR THE FARMER
Tillage was not used or required little effort. No special tools or means of 

production were needed. High yields in the first years: 10–30-fold*, sometimes 
up to 70–100-fold. Fields can be many times smaller than in other farming systems 
(about 0.02 ha). There are few weeds in the first years due to the burning of the 
soil and the distance of the field from seed sources. *"-fold" is a universal measure 
of crop yield. "10-fold" means that 10 times more grain was collected than sowed.



FIRES REGISTERED BY EARTH SATELLITES IN 2012 
MAIN REASONS: SLASH-AND-BURN 

AGRICULTURE IN THE SOUTHERN HEMISPHERE; AGRICULTURAL BURNING, 
INCINERATION OF GARBAGE, UNNATURAL COMPOSITION AND STRUCTURE

OF STANDS - IN THE NORTHERN HEMISPHERE 

MadagascarAfrica Australia



Livestock grazing in forests supported 
the diversity of animal, herb, and tree 
species as well as productivity of forest 
communities in general at early stages 
of animal husbandry.

The slide provided by courtesy of 
M. V. Bobrovsky Martyrology of Usuard, ca. 1270 France

The Gospel, 11th c. Paris
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MAIN TYPES OF TRADITIONAL NATURE MANAGEMENT 
AND THEIR CHRONOLOGY ON THE TERRITORY OF CENTRAL RUSSIA 

(Бобровский, 2010)
MAIN TYPES OF TRADITIONAL NATURE MANAGEMENT 

AND THEIR CHRONOLOGY ON THE TERRITORY OF CENTRAL RUSSIA 
(Bobrovsky, 2010)



DEGRADATION OF THE LIVING COVER OF NORTHERN EURASIA IS THE RESULT OF THE MAN 
TAKING OVER THE NATURE IN THE LATE HOLOCENE (FROM 2,500 TSD YEARS AGO TO THE 

PRESENT DAY)
1. Almost complete destruction of keystone animal species as a result of hunting; together 
with them, clearings with the dominance of grasses, the most valuable feed for livestock, 
disappeared, there was a catastrophic impoverishment of soils, a need to organize meadow 
communities, hay harvesting, and take other ... economic measures. (Lenkova, 1971; Antipina, 
Maslov, 1994);
2. Formation of modern zonality: a single living cover in most of Northern Eurasia, organized 
and regulated by keystone species, has split into “natural” zones” of tundra, forests, steppes and 
semi-deserts in accordance with the methods of nature management: herd reindeer breeding in the 
north; slash-and-burn agriculture and grazing in most of the modern forest belt; agriculture and 
cattle breeding in the south in the modern belt of steppes and semi-deserts, etc. ...(Eastern 
European Deciduous Forests, 1994; Eastern European forests, 2004; Kuester, 2012);
3. Mass podzolization of soils as a result of slash-and-burn agriculture and burning of 
meadow-steppe territories (Bobrovsky, 2001, 2010); 
4. Human-initiated climate change: "Little Ice Age" as a result of the great ploughing up: 
(12th–13th centuries) in Western Europe (16th–18th centuries) and in Eastern Europe (16th–18th 
centuries) (Kulpin, Pantin, 1993);
5. "Choleric" (unpredictable) character of the late Holocene climate (Klimanov, 1989) as a 
result of large-scale replacement of natural, primarily forest, vegetation with agricultural land.



FEATURES OF FAUNA AND FLORA IN THE LATE HOLOCENE

The appearance of natural landscapes that were very gradually losing keystone species of animals and plants,
was preserved until the late Holocene: the saiga range reached the eastern foothills of the Carpathians, Kazakhstan,
ex-Soviet Central Asia, Dzungaria and Western Mongolia; also the north of Belarus and Ryazan Oblast. Remains of
reindeer in the middle and late Holocene are found in most of the Russian Plain, as well as in the Kursk steppes and
in the steppes of the Black Sea region. The current existence of mixed flora allows assuming that the final zoning
of the vegetation cover of Eastern Europe into zones of coniferous, coniferous-broad-leaved and broad-leaved
forests; steppes and semi-deserts occurred during the last millennia or centuries. The combined presence of
animals in open, closed and semi-open landscapes allows for the conclusion that the forest cover was not a
monolith, but had spaces of different sizes sufficient for the sustainable existence of even such animals as saiga
and reindeer (Tsalkin, 1954; Catalog of mammals of the USSR. L., Science, 1981).

https://velesovik.ru https://nat-geo.ru



Comparison of changes in the ranges of forest, steppe and 
tundra animal species from the late Pleistocene to the middle 
(late) Holocene shows that for a long time the vegetation cover 
of these territories was an alternation of forest and open spaces 
of different sizes sufficient for the sustainable existence of 
animals with very different types of habitats such as the saiga and 
The horse (steppes – semi-deserts) and the reindeer (tundra).
Remains of the reindeer in the middle and late Holocene are 
found in most of the Russian Plain, as well as in the Kursk steppes 
and in the steppes of the Black Sea region.
Remains of the saiga in the late Holocene were found in Grodno 
(Belarus), in Moscow and Ryazan oblasts, in Tatarstan, at 
the Eastern foot of the Carpathians, in Kazakhstan, ex-Soviet 
Central Asia, Dzhungaria and Western Mongolia, where the 
remains of forest animal species were also found everywhere.
Remains of wild horses in the middle Holocene were found in 
the Baltic States, Ukraine, and Voronezh and Saratov oblasts. 
Only three findings of the late Holocene were recorded in Eastern 
Europe: in Moldova, in Moscow and Rostov oblasts. The 
mixed nature of the fauna of most of the Holocene indicates 
that the appearance of forest-meadow-steppe natural 
landscapes gradually losing keystone species of animals 
and plants was preserved until the late Holocene. 
(Tsalkin, 1954; Catalog of mammals of the USSR., 1981;
Chibilev, 1990; Eastern European forests, 2004).

FEATURES OF FAUNA AND FLORA AT THE BEGINNING OF THE LATE HOLOCENE

https://vilingstore.net

https://yandex.com



ARABLE FARMING AND THE IMPACT OF FOREST DESTRUCTION ON THE EARTH TEMPERATURE 
REGIME

Many researchers attribute the decrease in temperature in the Northern hemisphere 
from 1000 to 1900 to deforestation and an increase in the area of treeless land.
Large-scale replacement of natural vegetation with agricultural land on Earth in the 
period from 1700 to 1992 led to a cooling of the atmosphere by 0.09–0.22 °C, while the 
cooling of the Northern hemisphere by 0.5 °C was more noticeable. The conversion of 
forests to arable land in the Eastern and Central United States (east of 100° western 
longitude) has reduced the average annual air temperature at the Earth's surface by 
0.6–1.0 °C (Bobrovsky, 2010).

Mikhail Clodt ‘In the fields’ (https://regnum.ru) Ivan Shishkin ‘The road in the rye’ (https://www.goodfon.ru)



OUR COMMON TASK IS TO DEVELOP AND INTRODUCE ENVIRONMENTAL MANAGEMENT 
FOCUSED ON THE GREATEST POSSIBLE DISPLAY OF NORTHERN EURASIAN NATURAL BIOTA, 
WHICH WOULD SUSTAINABLY EXIST ON THE BASIS OF THE PRINCIPLE OF COMPLEMENTARITY

https://yandex.ua



Antipina E.E., Maslov S.P. Some problems of studying the history of interaction of human economic activity with natural biocenoses // 
Evolutionary and historical anthropoecology. Moscow: Nauka, 1994. P. 111 - 120
Bader O.N. Late Paleolithic settlement Sungir. M .: Scientific world, 1998. P. 5–164.
Bakun E.Yu. Reconstruction of tree species areas on the territory of the Russian Plain // Lesovedenie, 2006. No 2. P. 64-70.
Bobrovsky M.V. Comparative analysis of the influence of traditional farming systems (undercut, fallow, three-field) on the soil cover of Central 
Russia // Ecology and soil. Selected Lectures of the X All-Russian School. T. IV. Pushchino: ONTI PSC RAN, 2001, P. 136 - 145.
Bobrovsky M.V. Forest soils of European Russia: biotic and anthropogenic factors of formation M .: KMK 2010. 359 p.
Bobrovsky M.V. Anthropobiotic concept as applied to the evolution of soils of the forest zone // Problems of the evolution of soils. Materials of the 
IV All-Russian Conference. Pushchino: ONTI PSC RAN, 2003b. SP 221-227.
Eastern European broadleaf forests. M .: Science. 1994. 364 p.
East European forests: history in the Holocene and the present M .: Nauka. 2004 Book. 1. 479 p.
Gorodtsov V.A. 1925. Archeology. Vol. 1. Stone Age. M.-L .: Gosizdat. 259 p.
V.P. Grichuk The history of flora and vegetation of the Russian Plain in the Pleistocene. Moscow: Nauka, 1989. 180 p.
Catalog of mammals of the USSR. L .: Nauka, 1981. 456 p.
Danilkin A.A. Bovidae. M: Partnership of scientific publications KMK, 2005.550 p.
Eskov K.Yu. History of the Earth and life on it. Moscow: Nauka / Interperiodika, 2000.352 p.
V. N. Kalyakin On the causes and consequences of the decay of mammoth faunas // Uspekhi sovr. biol. 2014. T. 134. No. 1. P. 81–96.
Map "Zones and types of the zonation of Russia and adjacent territories" M.1: 8,000,000 / rev. G.N. Ogureeva. M .: EKORT. 1999. .
Klimanov V.A. Cyclicity and quasiperiodicity of climatic fluctuations in the Holocene // Paleoclimates of the Late Glacial and Holocene. Moscow: 
Nauka, 1989. P. 29-33.
A. N. Krishtofovich History of paleobotany in the USSR. - M.: Publishing house of the Academy of Sciences of the USSR, 1956 . 111 p.
Kulpin E.S., Pantin V.I. 1993. Decisive Experience // Genesis of Crises of Nature and Society in Russia. Issue 1. M .: Moscow Lyceum. 102 p.
Küster H. History of the forest. View from Germany. M.: Higher. School of Economics, 2012. 304 p.
Levy K.G., Zadonina N.V., Yazev S.A. Radiocarbon chronology of natural and social phenomena in the Northern Hemisphere. V. 1. 517 p., V. 2. 527 
p.., Vol. 3. 847 p. Irkutsk: Irkut Publishing House. state University, 2009, 2011, 2011.
Len'kova A. Scalded land 1971. Publishing house Progress 284 p.
The mammoth and its environment: 200 years of study. Resp. ed. A.Yu. Rozanov. Moscow: GEOS, 2001.361 p.
Smirnova O.V., Shashkov M.P., Korotkov V.N., Shirokov A.I. Forest Islands of South Yamal // Nature. 2008. No. 12. P. 20-24.
Tsalkin V.I. Fauna from the excavations of Grodno // Materials and research on the archeology of ancient Russian cities. T. 3.. Moscow-Leningrad: 
AN SSSR, 1954. MIA No. 41. P. 211-236.
Evolution of European ecosystems during the transition from Pleistocene to Holocene (24-8 thousand years ago) M .: KMK, 2008.556 p.
Yakushkin G. D. Musk oxen on Taimyr. - Novosibirsk: RASH. 1998.236 p.Pitblado B. L. 2017. The role of the Rocky Mountains in the peopling 
of North America. Quaternary International, 461, 54-79.

References


	Слайд номер 1
	Слайд номер 2
	Слайд номер 3
	Слайд номер 4
	Слайд номер 5
	Слайд номер 6
	Слайд номер 7
	Слайд номер 8
	Слайд номер 9
	Слайд номер 10
	Слайд номер 11
	Слайд номер 12
	Слайд номер 13
	Слайд номер 14
	Слайд номер 15
	Слайд номер 16
	Слайд номер 17
	Слайд номер 18
	RESULTS OF THE INITIAL STAGE OF HUMAN MASTERY OF NATURE: �as hunting was gaining popularity, the mammoth complex's giant herbivores that determined the structural and species diversity, maximum productivity, and climate-regulating functions of the Biota were wiped out. Their extinction led to a drop in soil fertility due to the lack of excrement, which was food for the soil inhabitants; as a result, the proportion of grasses, the main food of giant herbivores, decreased, and the species composition of trees and herbs changed due to a drop in soil fertility. Along with the keystone species, the clearings they formed disappeared, and the species composition of herbs, trees, shrubs, and animals that live in forests changed. Climate change caused by the destruction of mammoth fauna caused changes in the habitats of many species of animals, plants and representatives of other kingdoms.
	Слайд номер 20
	Слайд номер 21
	Слайд номер 22
	SLASH-AND-BURN AGRICULTURE IN DIFFERENT COUNTRIES 
	Слайд номер 24
	Слайд номер 25
	Слайд номер 26
	 
	DEGRADATION OF THE LIVING COVER OF NORTHERN EURASIA IS THE RESULT OF THE MAN TAKING OVER THE NATURE IN THE LATE HOLOCENE (FROM 2,500 TSD YEARS AGO TO THE PRESENT DAY)
	FEATURES OF FAUNA AND FLORA IN THE LATE HOLOCENE
	Слайд номер 30
	ARABLE FARMING AND THE IMPACT OF FOREST DESTRUCTION ON THE EARTH TEMPERATURE REGIME
	Слайд номер 32
	Слайд номер 33

