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Man's interrelation with Nature which has generated 1n hLm 

the relat1onship between the biosphere and the sphere of rea­

son and labour, the noosphere, is one of the most imp~tant and 

involved issues facing mankind. The conflicts that are arising 

on this ground are sometimes interpreted as a global ecological 

crisis and are numerous and diverse. On closer exam1nat1on, 

however, they do in most cases stem from a common root, which 

comes down basically to the conflicting interaction of two sys­

tems capable of self-regulation, the biosphere and human society. 

The ecological crisis is not so much the outcome of man's 

thoughtless activities which cause destruction of biological 

resources, as it is a consequence of the fact that the capacity 

of natural complexes for self-regulation 1s undermined or that 

the self-regulation begins to "work" against man and 1118Illc1nd. 

The emergence of a socialist society creates objective precon­

ditions for a new harmonious union. These preconditions will 

not be used to advantage unless the laws of the biosphere's 

evolution are known. The guidelines of this approach have been 

laid down by T.I. Vernadaty and V.N. Sukachev. 

J'or a vel')' lmg time evolution was regarded aa nothing aore 

than the development of organiBDa, ae the tlow of pby1ogeneaea. 

But it has now become clear that the evolution of organiau and 

that of the biosphere are two interrelated processes. The bio­

qphere's structure and tunctions do not remain invariable, but 

are changing together with the changing morphophysiological 
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propert1es of organisms. Nevertheless the basic properties of 

living matter and of the biosphere as a whole have been vir­

tually immutable for more than 3,000 million years. Classical 

examples of this are the common hereditary code of all the or­

ganisms inhabiting the earth and the universal principle of the 

trHns!ormation o! energy. The basic structure of elementary com­

munities capable of self-regulation and development also emer­

ges, with all its distinctive features, at the very dawn of lite. 

lbotosynthetic plants - producers creating primary organic 

substance; animals -consumers feeding on plants and on other 

animals; and bacteria - reducers and destroyers. It is a com­

monly known scheme. It is also generally known that the acti­

vity of bacteria reducing organic substance to a form in which 

it can be assimilated by plants is as indispensable a part of 

the earth's natural cycle as the process of photosynthesis. 

Obviously, the processes of creation, accumulation and decay 

of organic substance even at the dawn of life must have been 

coordinated in some way to secure the continuous cycle of mat­

ter and energy. A major feature of the biosphere's activity was 

the considerable pre-eminence it gave to processes of produc­

tion over those of destruction, to creation over decay. As a 

result, oxygen appeared in the atmosphere and combustible mine­

rals in the bowels of the earth. This phenomenon must have been 

fUlly manifest at the very early stage of life's evolution, 

since by the time multicellular organia.s emerged(680 million 

years) the oxygen content of the atmosphere already amounted to 

10 per cent of its present level. In this way an ozone screen 
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waa formed which protected the live ayatems f~om the damaging 

effects of UV-rndiation, which, in turn, intensified the oxygen 

inflow into the atmoaphere. The primal ~recondition for an un­

limited morphophysiological progress had been brought about by 

unicellular organiams in the course of thoir evolution. Sub­

sequently, the atmospheric homeostasis - the maintenance by life 

of optimum physico-chemical conditions for its own development -

became a law of tho biosphere's evolution. The present-day con­

centration of oxygen in the atmosphere and the strict balance 

between the oxygen cycle and the carbon cycle date from a time 

about 50 million years ago. This meant a dynamic stabilization 

of the biosphere at the highest level of integration of living 

matter. It was an emphatically important event. It is important 

indeed for us to know the sort of biosphere that mankind had 

found itself in when it attained the planetary frontier of 

evolution. The biosphere had maintained optimum proportions of 

the vital elements in the atmosphere for hundreds of millions 

of years. Several decades of the industrial revolution have been 

enough to disrupt this equilibrium. This mere fact impresses 

on me the urgency of "Man and Biosphere" problem more than a 

thousand local ecological confrontations can do. 

The producers - consumers - reducers triad underlies 8D1 

plant-animal association, any biogeocoenosis. But depending on 

the specific ecological and morphophysiological features of the 

member species of the triad, the workings of the biocoenosis 

may be different. Compare, for example, three groups of herbi-

vorous animals - priaarJ 

and ungulates. 

consumers - insects, amall rodents, 
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Large herbivorous mammals consume from 30 to 60 per cent of 

the primary produotion of the biogeocoenosis, while insects 

and rodents rarely account for more than 10 per cent. But ro­

dents assimilate more than 80 per cent of the energy they con­

sume, whereas large herbivores,not more than 6 per cent, and 

insects, 30 per cent. But then insects use up to 30 per cent 

to build up their body's biomass of the energy assimilated, 

whereas mammals usually expend not more than 2 per cent on it. 

Therefore, insects' productivity can be superior to the maxi­

mum productivity of mammals by an order. However, even insects 

cannot transform into their own biomass more than 5 per cent 

of that of plants (with mammals it is just 0.7 per cent). Na­

turally, such differences in the ecological physiology of dif­

ferent groups at one trophic level predetermine the overall 

workings of the biogeocoenosis. It becomes evident that the 

emergence, in the course of the evolution, of organisms charac­

terized by some basically new relationship to the environment 

(fish, insects, reptiles, horbs,etc.) resulted 1n the change 

in the biosphere's structure and function. At this point it is 

very tempting to take a closer look at the global consequences 

of the appearance of new organism. groups signalling the forma­

tion of essentially important aromorphoses. Understandably, this 

is out of the question, so let us confine ourselves to the glo­

bal results of the appearance of homothermal (warm-blooded) 

animals. Their appearance in the history of the biosphere was 

comparable in importance to the origin of man • An animal's 

ability to keep its body temperature constant in extremely 
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varied environmental conditions was a precondition tor unlimited 

morphophysiological progress, which with the inevitability of a 

law led to the emergence of thinking beings - the humans (from 

an ecologist's point of view, reason is the highest faculty 

ot purposeful response to changing external conditione). 

The need tor keeping the metabolic processes at a oonotant 

high level meant that most of the energy was expended on main­

taining an optimum physiological condition rather than on build­

ing body tissues. A lion weighing 200 kg consumes six to seven 

times as much :feed as a crocodile of the same weight. Small 

DlalllliiB.le and birds expend more than 95 per cent of their energy 

to keep their bOdy temperature constant. These, seemingly spe­

cial, physiological features of mammals and birds have brought 

about a general revolution in the biosphere's structure. 

While the rate ot energy transformation in communities had 

increased many times over, the ecological efficiency or the 

biocoenoses dropped sharply. In ancient coenoses, the plant 

biomass was ;jus·t four to five times that or animals, and not 

less than 15 per cent or the production of the lower levels of 

food chains was converted into that of the upper levels. In the 

new communities, the plant biomass is tens and hundreds (and 

sometimes thousands) ot times that of the animals, mile the 

oommunit7' s efficiency is not more than two or three per cent; 

meanwhile the rapid1t7 of the transformation or matter and eners;, 

has increased dozens timea over. OD the other hand, the coming 

of the bbmothermal animals promoted the creation of direct bio­

logical channels linking the biogeoooenoaea of various regions 

of the earth, fusing the biosphere into one integral whole. 
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Examples can be cited which show that ecological events in the 

Arctic do to a groat extent determine the course of major bio­

coenotic processes in the tropics. 

Mammals acted as powerful catalysts of biocoenotic processes. 

By converting enormous amounts of raw plant ~ss into substan­

ces easily assimilable by plants, the higher vertebrates pro­

vided cond~tions for the formation of highly fertile soils. 

At the same time vigorous growth of higher insects - the polli­

nators of flowering plants began. This led to an intensified 

biochemical evolution of plants and the creation of forms 

with a high content of proteins and lipide. In this way soil 

fertility was enhanced even more. It is remarkable that the 

eo-evolution of higher vertebrates, higher insects and the most 

progressive plant groups created on the earth the steppes and 

the prairies and the most fertile soils. 

Each step that life made in its evolution gave it a foothold 

for further advancement. Progressive animal and plant groups 

paved the wa7 for the appearance of man and for the development 

of mankind. The views on life as the motive force of the pla­

net's development advanced by V.I. Vernads~ and V.I. Sukachev 

are at present being elaborated in all their aspects. 

Man entered the arena of life at a juncture in evolution 

when the biosphere had become a single system of a higher level 

of biological integration, capable of the highest biological 

productivity and stability. What has become of the biosphere 

tod~? 

The annual production of living substance is estimated at 

}80 1000 million tons. In the process more than 300 1 000 million 






































	0001
	0002
	0003
	0004
	0005
	0006
	0007_1L
	0007_2R
	0008_1L
	0008_2R
	0009_1L
	0009_2R
	0010_1L
	0010_2R
	0011_1L
	0011_2R
	0012_1L
	0012_2R
	0013_1L
	0013_2R
	0014_1L
	0014_2R
	0015_1L
	0015_2R
	0016_1L

