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150 YEARS SINCE ECOLOGY IS AUTHENTICATED  

AS A DISTINCT BIOLOGICAL SCIENCE 

 

Ion I. DEDIU  

Institutul de Ecologie şi Geografie al AŞM 

 

Sunt identificate şi analizate primele paradigme (viziuni dominante) naturaliste, evoluţia cărora a 

condus logic până la cea actuală – privind organizarea şi funcţionarea sistemelor naturale (ecologice). 

Bineînţeles că la începuturi cunoştinţele despre natură, de acum 2 500 de ani, erau mult prea sumare, naive 

şi chiar eronate, ca să nu zicem elementar greşite. 

Noi folosim toţi noţiunea de paradigmă într-un fel convenţional, deoarece în zorile gândirii filozofice 

mod dominant (paradigmatic) de abordare pe atunci încă nu exista; cunoştinţele gândirii empirice despre 

natură (mediul înconjurător) se transmiteau din generaţie în generaţie, conform legilor memeticii.  

Filozofia şi ştiinţa au apărut concomitent în Grecia antică, fondator fiind Tales din Milet (625-547 î. 

Hr.), care afirma că totul este format din apă, iar alt miletean – Anaximandros (610-546 î. Hr.) a efectuat 

prima hartă a Pământului, aşa naivă şi primitivă, imaginară, cum era ea. Compatriotul acestuia 

Anaximenes (588-525 î. Hr.) a făcut, de asemenea imaginar, o mai mare „descoperire”: toată lumea 

înconjurătoare reprezintă un organism integru, care respiră cu aer. Astfel a apărut prima închipuire despre 

ceia ce noi astăzi denumim biosferă.  

Alţi doi mari gânditori elini au fost Heraclit din Efes (540-475 î. Hr.) şi Empedocle din Acragas, 

Sicilia (490-430 î. Hr.). Primul din aceştia considera focul ca bază a tuturor lucrurilor, iar al doilea – cele 

patru stihii (elemente) perene: apa, pământul, aerul şi focul (despre toate acesta Empedocle a vorbit în 

poemul „Despre natură”). 

Pleiada iluştrilor elini a fost încununată de Platon din Atena (427-347 î. Hr.) – părintele filozofiei 

idealiste şi al concepţiei despre sistem, şi Aristotel din Stagira (384-322 î. Hr.), elevul lui Platon, genial 

gânditor şi fondator al ştiinţelor naturii (inclusiv al biologiei cu conotaţii ecologice). 

La începuturile ştiinţei natura înconjurătoare era privită de către anticii elini – gânditori şi filozofi – 

în mod pozitivist şi ca ceva veşnică (dintotdeauna existentă). Astfel s-a conturat prima paradigmă 

naturalistă elinistă,cea a materialismului antic, preluată ulterior şi de romanii antici (de exemplu, Titus 

Lucretius Carus şi Publius Ovidius Naso). 

Evul Mediu al dogmatismului teologic, dominând (circa 1000 de ani), a acumulat prea puţine fapte, 

repere pozitive privind istoria naturală. Dar gândirea umană nu s-a oprit pe loc… Urmează epoca renaşterii 

– trezirii interesului oamenilor faţă de lumea antică – istorie, cultură, filozofie, ştiinţă, om ca atare etc. 

Astfel această fructuoasă epocă a adus cu sine cunoştinţe şi viziuni noi despre natură; adevărul privind 

lumea înconjurătoare era cu greu contestată, ideile pozitive consolidându-se în convingeri noi, mai 

convingătoare. 

Epoca Renaşterii ce favoriza seteade cunoaştere arealităţii, aducând informaţii noi, unele din ele 

dând naştere noilor paradigme, de exemplu, cea a experimentului, viziune fondată de englezul Francis 

Bacon (1561-1626), paradigma însoţită de aforismul filozofic „Criteriul adevărului este experimentul, 

practica”. Alt exponent – cheie, geniu al renaşterii a fost celebrul om de arte (artist), gânditor, savant şi 

inginer – inventator Leonardo da Vinci (1452-1519), care afirma că gândirea, reflecţiile, sentinţele lipsite de 

dovezi experimentale sunt sterile şi lipsite de orice autenticitate". 

După epoca renaşterii, secolele 18 şi 19 s-au dovedit a fi cele mai spectaculoase până atunci 

descoperiri privind natura vie şi funcţionarea ei: bazele ştiinţifice ale sistematicii (principiul binominal) şi 

concepţia (paradigma) economiei naturii – ambele ale lui C. Linné, prima teorie a evoluţiei (naivă şi pe 
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alocuri greşită) a lui J. B. Lamarck (paradigma lamarkis), epocala descoperire a mecanismelor evoluţiei 

biologice de către Ch. Darwin şi A. Wallace (paradigma darwinistă), apariţia legilor lui Gr. Mendel, 

(paradigma mendelistă) cu şi bineînţeles, apariţia noii biologii lui E.Haeckel, unde şi-a găsit loc şi viitoarea 

ecologie – ştiinţă biologică, evoluţia spectaculoasă a căreia continuă până în prezent! 

După Haeckel ecologia a trecut prin trei paradigme succesive: autecologică – populaţională – 

ecosistemică (actuală). Astăzi paradigma (eco)sistemică a devenit baza teoretică a environmentologiei – 

ştiinţelor mediului (protecţia şi utilizarea raţionale a resurselor acestora) şi implicit concepţiei 

ecodezvoltării (dezvoltarea durabilă). 

 

Keyword: Ecology, environmental, paradigm, evolution, bioeconomy, sustainable development. 

 

September 14, 2016 the scientific community worldwide celebrated half a century since the 

birth of ecology, the most popular among the natural Sciences. 

The historical term is not small, but not so extensive when you compare it with the history of 

the biological sciences in general, with a history of about 2500 years. When comparing the 

significance of events that occurred in the history of ecology andthe history of most other biological 

and related natural sciences it would behardly an accurate analogy, except for, maybe, genetics and 

modern quantum physics. This refers not only to the theoretical (axiomatic, conceptual, etc.), but 

also (especially) to applied aspects. People,society, for a long time in the past, almost one hundred 

years, called for the help of this science for knowledge and understanding for the need of rational 

use of resources in their environment, and for maintaining and restoring the frustrated (sometimes 

destroyed) environmental balance. 

What happened over the past two and a half of millenary? Extremely a lot of interesting and 

important events occurred in the benefit of science and people in general. First of all, it was realized 

that ecology, although it is "new in name but old as the world" (Moore, 1920), during 

approximately one million years ago, was perfectly perceived by people, they could distinguish 

"what environment is" – what, where and why there are things around them, what they can eat, 

drink and what can not, how to protect themselves from certain elements that should (or should not) 

be used for everyday human needs, etc. Ancient people even did a number of incredible discoveries 

(without any quotes).  

Of course, the ancient knowledge was empirical, handed down from generation to generation. 

Take, for example, the discovery of fire, which may have belonged to Homo erectus, and 

possiblyhabilis in the series of evolution of the genus Homo. Indeed, it is sufficient to trace the 

evolution of mankind from the accidental discovery of the first spark to the modern technology of 

energy fusion. This successive gnoseological progress has complementarily accompanied the 

history of mankind! What should we expect from the future? Oh, the horror! O, Providence! But 

maybe everything will be OK! Because, evolutionarily, due to evolution man is constantly 

progressing. 

Certainly, all this is a logical conjecture, it can also be an exaggerated speculation. However, 

you can be sure that the acquired empirical and scientific knowledge is reliably passed down from 

generation to generation according to memetic law (similar to laws). 
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The keepers, carriers, and the transmitters (from generation to generation) of the related 

cultures, including scientific information are memes (similar to genes) (see the article by I. Dediu, 

2010, p. 451). 

Most scientists (not only historians) believe that, science had been simultaneously originated 

in Greece, China, Egypt, and maybe somewhere else.... It was the first, pre-scientific period 

ofaccumulation of ecological knowledge, the period of affirmation of the first (empirical) 

"ecological paradigm" . 

For me, at least, it is still a mystery, why the ancient Greeks (of course this is an extremely 

interesting historical phenomenon that requires a special complex research) are considered to be at 

the origins of science in general? Even Diogenes Laertius [see his work in Russian, 1979, “О 

жизни, учениях и изречениях знаменитых философов» (“On life, teachings and sayings of 

famous philosophers”) – Изд. "Мысль", Москва, 620 с.] asked the question: “Why is it considered 

that not only the philosophers but the whole human gender originate from the Greeks?” Could the 

reader pardon me for such a naïve question? (may be it is not a naive one). 

To find a satisfactory answer to this questionI proposethe readers to take up to the 

indisputable scientific authorities in the field ofhistory of knowledge, genesis and the evolution of 

civilizations, who are, primarily, two Britons – Arnold Toynbee [Tounbee, 1889-1975, see all 12 

volums of ” Studies of History ", where 26 civilizations(!) are described] and, of course, take up to 

Bertrand Russell (Russell, 1872-1970) with his work " Wisdom of the West: The historical study of 

western philosophy in connection with the social and political circumstances ") (quoted according 

to Rozenberg, 2004, p. 8). 

As it was rightly pointed out by Rozenberg, philosophy and sciencebegan with Thalesof 

Miletus (Thales, 625/624-547 B.C.), who approved, that "everythingis composed out ofwater," and 

the cause of all things and phenomenashould be sought in thenature itself, but notin the mindsand 

"whims of gods”. Another Hellene from Miletus – the wiseacre Anaximandros (Anaximandros 610-

546 B.C.) – geographer, astronomer and cosmologist created the first (really a naïve one) physical 

model (map) of the Earth, according to which the world is a sea, surrounded by land, around whicha 

water ring is squatted. 

The third representative of thinkers from Miletus school was Anaximenes (Anaximenes, 588-

525 B.C.), who delivered the first explanation of the physical world; he believed that air is the cause 

of all things, which by condensation and vacuum creates other substances. And the most remarkable 

occurrence for us is thatAnaximenes made the so-calledmaterialistic attempt to come close to what 

we now mean the biosphere, "the whole world is a single living organism, breathing air" (according 

to Vorontsov, 1999, p.119) 

It is not superfluous to mention two more Hellenistic philosophers – Heraclitus of Edessa 

(Heraclitus, 540-480 B.C.) and Empedocles of Akarasu (Empedocles, 490-430 B.C.). The 

formerconsidered the fire to be the beginning of all beginnings, makes the first very important 

ecological observation:… “sea water both the cleanest and the dirtiest is drinking and salvation for 

fish but is death and poison for people”[i.e. the problem of pollution has not arisen today, it was and 

remains eternal (as eternal remains the negligence of people), is inevitably growing and becoming 

complicated – emphasized by I.D.]. Heraclitus made another discovery (the first is a philosophical 
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one, and, perhaps, an ecological generalization) considering that the real world consists of balancing 

opposing trends: “The struggle between opposites arranged by measuring, where harmony or the 

unity of the opposite conjugations is hidden, forms the world” (Russel, 1998, p. 5, cited according 

to Rozenberg, 2004, p. 8) [why it shouldn’t be considered the oldest (Heraclitian) discovery , now 

the famous fundamental principle of homeostasis, or ecological balance? [emphasized by I.D.]. 

Empedocles as a compromise between the maxims of his predecessors had formulated the 

doctrine of the four elements (natural components) – water, earth, air and fire, which he embodied 

in the poem “On Nature” (cited according to Rozenberg, 2004, p.8, from Vorontsov, 1999). In this 

regard, we can ask: why this pronouncement cannot be considered the real significance of these 

fundamental natural components and, at the same time, environmental factors? [emphasized by 

I.D.]. It was very well stated by B. Russell (Russell, 1998, p.59) that “this doctrine is a real 

hypostasis of the two pairs of opposites –wet and dry, hot and cold…. Supplementary, there should 

be something additional that makes the basic substances mix in various combinations. Empedocles 

presented it in the form of two active principles: love and hostility. Their single function is to 

“connect and disconnect”. So, Empedocles spoke about the eternity of matter, about bodies folding 

from elements, about the role of combinatory in the development process, about the survive of the 

fittest” (see Vorontsov, 1999, p. 125). 

In searching ancient sources of environmental views we shall note, of course, the role of Plato 

of Athens (428-348 B.C.). Many of us are familiar to consider this brilliant Greek as a 

“philosopher-idealist” (in fact, he is the founder of philosophy as a science), when he was in the 

center of philosophical thought of the “Athenian Academy” created by him [Lyceum, emphasized 

by I.D.] (see Russell, 1998, p.99, cited according to Rosenberg, 2004, p.9). Without affecting the 

analysis of the essence of “Platonism”, we shall call attention to the fact that his involvement in the 

birth of the conceptual (systemic) foundation of ecology is obvious. The proof of this (may be it is a 

too bold claim) is Plato’s dialogue “Timaeus” in which he gives a description of the world picture, 

arranged according to the “ecosystem principle”, consequently, accepting G.S. Rosenberg’s views 

(2004), we can safely say, that Plato is one of the first “systemic analysts”. One thing more: his 

point of view is “eco-friendly” on breeding living creatures, for example, in the relationship 

between predator-victim, etc. (on this reason A.A. Lyubischev (1997) exclaims: ”Why that 

shouldn’t be considered the law of Voltaire? [emphasized by I.D.]. 

In the context of involvement in the birth of ecological thought we could not help mentioning 

the name of the brilliant Greek-Aristotle of Stagira (384-322 B.C.) – a student of Plato, who makes 

the first synthesis of philosophy (“metaphysics”) and the general natural history. Aristotle gives the 

first materialistic definition of life: “life we call all nutrition, growth and decay of the body with the 

foundation inside (see his work “Metaphysics”, 1976, Moscow, p.394, cited according to 

Rosenberg, 2004, p.10).In the treatise “About the Origin of Animals” the thinker of Stagira writes 

about the acclimatization of oysters, about the confinement of bodies of certain classes’ organisms 

to the main types of geographical environment, etc. In his work “History of Animals” published in 

Russian for the first time in 1937, Aristotle describes 454 taxoms of animals – the rank from species 

to families, and offers, by the way, the classification of animals, based on some ecological criteria. 

The other thoughts are also interesting, e.g., in the work “Ethics” there is embodied the human 
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desire for nature in the broadest sense…… And this happened earlier than two thousand years ago, 

before the famous Frenchman – Jacques Rousseau! (see his works “Emile, or about Education” and 

“On Social Contract”). 

It is not superfluous to mention the famous Anaxagoras (500-428 B.C.) with his philosophy 

“Noosa” (from the Greek noos– thought, reason) and his cosmological ideas. He believed that the 

same intellect (mind) explains the ability of living creatures to extract their own food from 

substances available in the environment. 

We can’t move passing by two great Hindu epics “Maxabxapama” and “Ramaiana” (500-

300 B.C.) where interesting thoughts about nature can be found. 

In order to conclude the brief overview of the first (Greek) period (let’s call it “materialistic”) 

of accumulation of ecological data it is necessary to feature one of the most gifted pupils of 

Aristotle – Teofrast of Ezirea (Teofrast, 372-287 B.C.), the outstanding philosopher and naturalist, 

the founder of the scientific botany. As for the history of ecology he is famous laying the foundation 

of geographical botany, “he examined the questions concerning plant distribution and their 

confinement to habitats” (Tpacc, 1976, p.191, cited according to Rosenberg, 2004) 

So far, less than 500 years B.C. the ancient Greeks (Hellenes) – the thinkers, philosophers and 

naturalists – starting from Thales of Miletus up to Aristotle of Stagira together with their school and 

followers – made their first sometimes quite serious and pioneering attempts to (although, on most 

cases naïve) figure out the complex mechanism of nature functioning, particularly in the 

relationship between living beings and the environment. The endeavor of ancient Greek (and, more 

than obvious, the thinkers from other territories of a prehistoric world) “forerunners”(according to 

G.S. Rosenberg, 2004, pp.5-10) was not in vain. 

The period (paradigm) of the ancient materialism was completed by three brilliant Roman 

poets – the naturalist epicurean and philosopher Titus Lucrecius Carus (94-55 B.C.), P.V.M. 

Virgiliun (70-19 B.C.) and L.I.M. Columella (I-st century B.C.).  

So, in his immortal poem “De Rerum Naturae”, published in Russian, Moscow ,1958(Изд. 

“Наука”), Lucrecius Carus gave a remarkable “materialistic” vision of the world picture, expressing 

a bold thought about the infinity of the Universe, admitting, however, the possibility of life on other 

worlds.  

Nature, according to his vision “is not created by anybody” and is managed [is self-

administrated–our note – I.D] by its intrinsic laws; the world is material , all bodies of nature are 

composed of atoms (“primary elements / particles”) and is subject to change; however, regarding 

the origin of living things he followed, unfortunately, the hypothesis of spontaneous generation (or 

self-inception).At the level of contemporary representations Lucrecius Carus tried even to 

comprehend the unity of the objective world and subjective perception of man.  

We can’t get around another ancient Roman man of genius, the poet Ovidius (Publius Ovidius 

Naso, 43 B.C. – 17 A.D.), who like Lucrecius Carus, in addition to poetry (the purpose of his life(!) 

was seriously interested by surrounding environment. The evidence of this is his work ‘Science of 

Fishing’, which is considered by G.S. Rozenberg (2004, p.12) as a work of a “pre-ecological / pre-

environmental” plan. Ovidius describes a systematic range of fish and invertebrates of the Black 

Sea (the area links to the poet from Rome on the Black Sea coast of modern Romania now – the city 
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of Constanta): wrasse, cuttlefish, sea perch, eel, octopus, chub, swordfish, tuna, rockfish, halibut, 

sturgeon, and 39 species of fish and 8 species of animals, considered, as we would say today, the 

differences in their habitat: “Nature distributed the places in the underwater depths//. So that 

difference inhabits different fish// Mackerel and sea cow like open sea// As well as golden horse and 

the black back Pappas, // But the herbal bottom is chosen by other species of fish,” (why this 

shouldn’t be considered the ecology of water organisms [our note – I.D.]  

So far, we talked about the ancient Greeks and some of the Romans. Next, we shall pay a 

special attention to one of the great sages of the Muslim East – the philosopher, naturalist and 

physician – a generalist (of that time) – Avicenna (Ibn Sina = Avicenna), 980-1037 A.D). He is 

known to our contemporaries, above all, as the founder of the Oriental medicine (see, at least, his 

Board books “The Canon of Medical Science” in 5 parts and the “Book of Healing”). However, he 

can be attributed to the ranks of the eminent naturalists: he cited and analyzed, for example, a lot of 

interesting information and reflections, thoughts about the gradual processes of land changing, 

requiring long periods; he was vividly interested in the problem of origin of wildlife… Avicenna, as 

well as many other (500 years ago) ancient Greeks held the idea of unity of the objective world: 

“The unity of the world is the following, I say boldly…”  

From above we can make the following obvious conclusion: the first stone (the first 

“paradigm”) of the future ecological foundation was laid across two millenniums. Then, in the new 

era, the search and the laying of other stones in the foundation of the science of ecology didn’t stop, 

but accelerated, it is true, with uneven efforts of success. 

Perhaps, on this final philosophical comprehensive idea of the wise men of the East, we shall 

finish our general retrospective excursion into natural history of scientific thought, without being 

afraid of claiming, that ancient “forerunners” of ecology snugly understood the essence (the real 

pre-ecological, or empirical paradigm) of relationship between living beings and their surrounding 

environment (even on the systemic level), as it was imagined, for example, by Anakcumen and 

Plato, etc. 

Following the “Hellenism paradigm”(for this notion will include the first 500 years of 

“Roman civilization”, which inherited the basic principles of general thinking of ancient Greek 

forerunners) there succeed 1000 years of middle ages ( literally, even today, quite conventionally 

measured) of little interest for the history of ecology (although, somehelpful data were still 

accumulated).  

The development of biological sciences is analyzed, quite thoroughly, in the famous 

collective monograph “The History of Biology” (1972 – vol. I; 1975 – vol. II; Изд.“Наука”, 

Москва), in which, however, the so-called, Marxist-Leninist positions are severely and 

subjectively protected (as opposed to Ernest Mayer’s book “The Development of Biological 

Thought” (1982). 

With regard to the history of the ecology itself, we find the more detailed informationin the 

following works: G.A.Novikov (1959, 1960, 1968)”Essays on the History of Ecology” (Изд. 

“Наука”, Москва,1970); G.S. Rozenberg “Celebrities of Ecology”(Изд. “Тольяти”, 2004); 

I.Dediu, articles in ‘Noosfera’ (Chisinau, nr.13, 2015, pp.3-22; nr.14,2015,pp.21-22) and others. 
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Rabinovitch V.N. – the author of the chapter describing middle ages in the above-mentioned 

work “History of …” rightly argues that the “conception of nature in that period relied(mostly – our 

note – I.D.], first of all,on the biblical (Old Testatement) legend of the world creation: the world is 

created by God, he is the real embodiment of his ideas; in all phenomena of nature, many naturalists 

saw the manifestation of providence; the faith was considered a necessary prerequisite for the 

cognition of nature;physics is only an auxiliary science of the religious “metaphysics” (our quotes – 

I.D.), but nature is the illustration of truth of divine revelation”.  

The medieval view of nature is well expressed by TomaD’Aquino’s words (1225-1274): “the 

contemplation of creation must aim not to satisfy the action ofvain and a transitorythirst for 

knowledge, but the approach to the immortality and eternity”. 

If for the person of antiquity nature is a reality, then, for the human of middle ages – is only 

the symbol of divinity. “The theory of nature was based on the idea of world order expressing the 

divine plan, while the image of the world represents a single, logically coherent whole”. 

From this passage it is not difficult to see, essentially, the analogy of the creationist point of 

views of Toma’s D’Aquino and Avicenna. (“The Soul of the universe is the Truth: That is the 

God.But the world is the body”). 

Speaking on the medieval scientific stagnation (including in the field of the knowledge as to 

the living world) one cannot argue, that people of that time thought only in a God – pleasing spirit. 

Undeniably there were not only occasional scientific glimpses, i.e. objective insights; the truth is 

that they were not officially registered in the scientific system of knowledge. As examples, let us 

remember again Avicenna, adding here Averroes (1126-1198), as well as the works from the field 

of applied biology: “The Herbalist from Glastonbury” (first half of X century A.D.), the book of a 

physician and naturalist from London – Edward Watton “About the Distinctions of Animals” (first 

half of XVI century), the work of British physician Mofeta (one of the first papers on entomology 

(XVI century) etc. These examples can be attributed to the so-called period of the Matured Middle 

Ages, when there awakened a marked interest in the knowledge of nature.  

This turnover to the real world found its reflection in poetry (may be as a historical echo from 

such brilliant poets as Lucrecius Carus and Ovidius Naso). “The Spring Songs” of medieval lyrics 

were perceived as spontaneous sensual life values of the same things to which the illusory 

abstraction of religious symbolism gave the value only because of their indirect supersensible 

relationship. (G. Avon, 1907, quoted according to Robinowitz, 1972, p. 43). 

It is considered that “this was, however, still a weak counter-balance to the theological 

conception on nature. 

The sign of the new world outlook was the appearance of such highly artistic narratives like 

“The Divine Comedy’ by A. Dante, “The Knight in the Panther’s Skin” by Shota Rustavely, the 

works by Iskander Name Nizami, etc. 

The synthesis of biological ideas and concepts, prevailing in the Middle Ages (V-XV), allows 

to draw a general conclusion about the explicit dualism, or the so-called“the paradigm of biological 

dualism” (bordering on subliminal, creationism that guarantees, on the one hand, the acceptance of 

the reality of the world, and on the other – the acceptance of the divine beginning. We suppose that 

the judgment of medieval naturalists and philosophers is rather a delusion than a strong materialist 
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conviction. All this happens due to the ignorance of the mechanisms in functioning of natural 

systems. This happened not only with Roger Bacon (Bacon 1214-1292, see his work “Opus 

Majus”), but also with A. Albert the Great (Albert 1206-1280), with Vincentius Beouvais 

(Vincentius Bellovacensis, 1624), etc. The progress in the natural sciences was achieved in a 

stressful fight between the rational and theological and mystical views on nature. 

In a thousand of years of an obvious stagnation in biology and not only (generally in natural 

sciences), there emerged a period of rapid development of culture, science and technology; it also 

showed up the renaissance of a real interest towards them; their type of thinking began to change; 

there came to light (still continues) the long way for a rationalist world view, the confidence in 

experience, as the main instrument of knowledge (V.L. Rabinovichi, 1972, p.43). The decline of 

religion or dogmatic thinking has come.  

So, in the XIV-XVII centuries there dominated the “renaissance paradigm” epoch, the interest 

in ancient Hellenism, i.e. the culture of the ancient world, the interest to the necessity of cognition 

of real environment in its broadest sense. Some of Aristotle’s works were remembered and 

reprinted in the most serious way (for example “The History of Animals”) as well as the natural-

scientific works of Albert the Great, etc. Natural sciences gained a new life – a life of irreversible 

logics of rationalism (!).  

In many countries of Europe (Great Britain, France, Germany, Russia, Sweden, Poland etc.) 

special scientific institutions were founded: Academy of Sciences, Botanical gardens, scientific 

libraries, weather stations, informal scientific societies (associations), etc. Interesting scientific 

works began to appear. The biologists got at their disposal the necessary equipment (microscopes, 

thermometers, barometers, other more accurate measuring instruments, etc.). There were organized 

scientific expeditions (travel) for a systematic (scientific) study of nature (flora and fauna, the 

lifestyle of animals and plants), the life of different ethnic groups, etc.  

It is increasingly paidattention to the role of environment in the life of a person (for example, 

the expeditions of La Perouse, Cook, Butanes, Vancouver, G.V. Stiller, Ch. Darwin, on the ship 

“Beegle”, V.E. Zuev, I.I.Lepekhina, S.P.Krasheninnikov, S.G.Gmelin, P.P. Semenov-Tyan-

Shanskogo, etc.). These expeditions and journeys have undoubtedly greatly expanded the horizon of 

knowledge of the real world. 

Particularly, a remarkable achievement of natural science of the Renaissance epoch was the 

generation of the paradigm of the experience, or the paradigm of empiricism; in the scientists’ 

minds there was established the philosophical axiom, according to which “the experience is the 

criteria of truth”. In this connection it should be recalled the conclusion-aphorism of the Italian 

Leonardo da Vinci: “Knowledge born without experience is sterile and devoid of any credibility”. 

To the Leonardo da Vinci galaxy one may also include G.Galilei, Giordano Bruno, Nicolas 

Copernicus, B. Telesio and of course Francis Bacon – the founder of the experienced, inductive, i.e. 

analytical method. The spirit of the Renaissance couldn’t have remained unaccepted by M.V. 

Lomonosov: “Oh you, happy sciences// Diligently overspread your hands// Extend also your look to 

the farthest places// Go through the land and the abyss//, And through grasslands and deep forest// 

Anywhere explore all its parts//, That is Grand and Glorious//, Which haven’t seen the light… 

(quoted according to M. Poliakov ,1972, p.48). As tothe treatise of M. Lomonosov (1763, “The 
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Layers of the Earth”) G.S. Rosenberg (2004, p.17) brings a good quote from P.A. Baranova (1961, 

p.938): “Progressive ideas of M.V. Lomonosov as in no any other scientific work of this century 

,consequently, persuasively and clearly provide the idea of eternal convertibility of nature” 

[emphasized by I.D.]  

Another famous achievement of natural science of the Renaissanceepoch was the doctrine of 

the brilliant Frenchman scientist Rene Des Cartes (Cartesius Renatus, 1556-1650) about the 

objective matter (a single substance),which built the entire universe and its motion: he argued 

thatmatter is identical to its length, but the movement of mattershould be interpreted as movement 

in spaceaccording to the laws of mechanics; the amount of movement in the world is permanent, the 

movement can’t be annihilated.  

Since Decart, a whole progressive philosophical tradition (teaching) – the Cartesian 

commenced. 

So, as rightly pointed out by J.M. Polyakov: (1972, p.44. See “The History of Biology….”)” 

if Bacon was one of the founder of empiricism, Descartes contributed much more than any other 

philosophers to the development of rationalism”. 

Descarte’s teaching about nature and its development paid a huge role in the history of 

science in general and in biology particularly. 

The third eminent philosopher of the same XVII century was Gottfried Wilhelm Leibnitz 

(Leibnitz, 1646-1716). In spite of his naïve ideas about monads (see “Monadology”, 1720, 

translated into Russian in 1820), of his theological principle ofthe initial feasibility pre-established 

by harmony [by God – our elaboration – I.D.], this gifted thinker, mathematician and diplomat had 

a significant influence on natural sciences, insisting on the absolute regularity of phenomena – i.e. 

“continuity” (see the relevant article in this encyclopedia).In this regard he formulated a well-

known aphorism “Nature doesn’t make leaps” (“Natura not facit saltus”). 

Summing up this brief analysis of Leibnitz contribution in natural sciences of the XVIII 

century (quoted according to I.M. Polyakov, 1972, pp.51-52) we should note that, from his general 

philosophical views (including the doctrine of ‘pre-established Harmony”) there emerged pre-

formations submission and his denial of spontaneous generation. 

All wildlife, according to Leibnitz, takes its start from “seminal animals”, which appeared 

withthe beginning of the world. Nothing appears again, it only undergoes a change through the 

increase or reduction; “the development is the deployment of pre-assigned”. Despite the limitations 

of Leibnitzviews, his ideas of universal connections in nature, in the orderliness of its constituent 

bodies and the indestructibility of the law of regularity (continuity) and the relationship between 

past, present and future, there was done a great step forward that had a significant impact on 

naturalists of subsequent historical periods.  

During the XVI-XVIII centuries the investigations of naturalists continued(started in the 

period of “Hellenism” withFrancis Bacon, John Ray, Robert Morison, Carl Linnaeus, Thomas 

Brown, J.L.L. Buffon, Erasmus Darwin, etc.) regarding the influence of the ambient conditions 

(climate, water, soil, food, hybridization, domestication, etc.) on the life of plants and animal, on the 

balance of nature, etc. 



N O O S F E R A 

Revistă ştiinţifică, de educaţie, spiritualitate şi cultură ecologică, 2016, nr.17 

 

 12 

It’s noteworthy, from our point of view, the publication of two works (theses) by Carl von 

Linnaeus (Carl von Linne (1807-1878): “Oeconomia Naturae…” (“Economy of Nature”), Uppsala, 

1749, and the “Politia Naturae…” (“Structure of Nature”), Uppsala, 1760). Under the “Economy of 

nature”, Linne understood the mutual relations of all natural bodies, on which the balance of nature 

is based in order to maintain this balance along with the reproduction of the organisms; their 

destruction is important either, since the extermination of one organism makes possible the 

existence of others. 

In “Politia Naturae…” the author compares the nature with the human community that lives 

according to certain laws. Both theses contain the related ecological monitoring, as Linne has 

repeatedly underlined the need for such investigations. 

As established by G. Stauffer (Stauffer, 1960, quoted according to Osmanu, 1970, p.11), the 

views, expressed in the indicated works of Linne, had exerted undisputed impact on Ch. Darwin 

(1859). G. Stauffer concludes: “Thus, in these essays we find the primary meaningful statement 

about the ecology which was set out in the spirit of the XVIII century. The well-known themes, 

described by Linne in some primitive form, are repeated again by Lyell, and later were transfigured 

by Darwin for the living creatures, in his theory of evolution. The economy of nature (or saving 

nature) is represented in the form of cycles of distribution, preservation and distraction. The balance 

of population maintained by nature through the control of population growth (rate), necessarily 

includes the struggle for existence. 

Thus, Linne’s works offered Darwin a countless help in developing his theory of evolution. 

Linne’s idea constructively passed through the minds of Lyell and Darwin concerning “The 

Economy of nature”, did not remain a simple historical fact in the “succession line” of ecological 

paradigms, but continued its logical way of theoretical improvement and application. It is about a 

completely “happy destiny” of this concept, which was used by an outstanding Romanian biologist 

(ecologist) – Gregory Antipa (Gregory Antipa, 1867-1944) – the best pupil of Haeckel – to create, 

independently of Russian biologist T.I.Baranov (1925), a new science – “Bioeconomy” (the 

crossroads of ecology and economy). This historical fact “Bioeconomy” was perceived quite 

earnestly and adequately, by other authors as, for example, by the famous American economist – 

Nicholas Georgescu-Roegen (1906-1994), who perceiving Grigore Antipa’s ideas about the 

bioeconomy, accomplished a real conceptual revolution in economic science. [See his work “The 

Entropy Law and the Economic Process”]. One can be confident in the fact that the evolution of the 

“bioeconomy” concept logically led to the most extraordinary intellectual event of the XX century – 

to the adoption by United Nations Conference on “Environment and Development” (Rio de Janeiro, 

Brazil, June 5, 1992) of a new global concept (philosophy) of stable development. 

The history of the emergence and evolution of environmental ideas took place, of course, in 

close relationship (otherwise it couldn’t be) with the history of natural science as a whole, including 

the evolutionary ideas throughout the XVIII century and the first half of the XIX centuries. The 

most prominent was,of course, the era of J.B. Lamarck (1744-1829), Ch. Darwin, (1809-1882) and 

E. Haeckel (1834-1919). 

The main provisions of the theory of Lamarck was outlined in his work “Philosophy of 

Zoology” (quoted according to BЭС (ru.) 1986, p.309). He created the first integral evolutionary 
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concept, closely associated with the development paradigm of transformism by postulating the 

following provisions: the organisms are changeable; some species (and other taxonomic units) are 

conditional and gradually convert into new species; the general trend of the historical changes of 

organismsis the continuous improvement of their organizations (gradation), whose driving forceis 

the primordially (founded by the Creator) aspiration of nature to progress; for organisms is 

primordiallyinherentthe capacity to react rationally upon the changes of environment; the changes 

of organisms acquired during the life as a reply to the environment are also inherited. Gradation, 

according to Lamarck (1809), represents a self-evolution of organisms (belong to him) irrespective 

the external environment, i.e. autogenesis. The adaptation of organisms to the environmental 

changes, according to Lamarck, lead to deviations, from the correct gradation.This adaptation, in 

contrast to the “self-perfection” of organisms are determined by the environment changes 

(autogenesis). According to Lamarck, plants take in changes of the conditions through metabolism, 

but the animals, have to, first, change their needs, which lead to new actions which result to change 

the use of bodies.  

The theory of Lamarck was not accepted by all his contemporaries as it was poorly 

argumented, in many respects naïve, inconsistent and could not resist the dominant wisdom in those 

days the world view (paradigm) of creationism. But in fairness it should be noted that the great 

theoretical achievement of Lamarckism lies in the fact that, for the first time, both ideas merged: the 

idea of variability of the species (under the impact of the environmental factors), shared by all 

transformers, and the idea of progressive evolution, but, unfortunately, the explanation of the 

mechanisms of evolutionary process could not be found by Lamarckists. 

Nevertheless, we should accept the historical priority of Lamarck on the creation of the first 

coherent evolution concept which is logically a successive belief system.  

Since J.B. Lamarck failed with his evolution concept, it was masterminded by Ch. Darwin 

(1859) who substantiated sufficient objective arguments for the reality of biological evolution and 

explained its mechanisms convincingly. He relied on data taken from paleontology, comparative 

anatomy, embryology, taxonomy, ecology, biogeography and geology; he has widely used the best 

practices of agriculture, especially, the artificial selection. An important role in the formation of Ch. 

Darwin’s evolutionary views was played by the doctrine of Lyell (his teacher) about geological 

evolution ofEarth, as well as the principle of actualism (uniformitarianism), according to which, on 

Earth, in the past, the same factors as at present time acted. 

Driving forces (mechanisms) of evolution was considered by Darwin “the evolutionary triad” 

– variability, hereditary, and natural selection. He proved that the possibility of evolution depends 

on the ability, inherent in all living creatures, to change in different directions, provided, that the 

variations are inherited; out of the number of modified individuals survive only those, which were 

more adapted to the conditions of existence. The main provisions of his theory were described by 

Ch. Darwin in his book: “The Origin of Species as a Result of Natural Selection or Preservation of 

Favorable Species in the Struggle for Life” (1859). Later he developed (improved) the theory of 

evolution in the writings: “The Changes of Animals and Plants under the Influence of 

Domestication” (1868) and “The Origin of Man and Sexual Selection” (1871). 
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The name “Darwinism” was proposed in 1889 by another famous English naturalist Alfred 

Russell Wallace (Wallace, 1829-1913), who developed (independently) almost the same conclusion 

as Darwin;therefore, right are those authors who believethat the theory of evolution of the organic 

world belong to Wallace and Darwin. 

Speaking about the fate of evolutionary theory of Darwin-Wallace, it makes no sense to stay 

here, because it has long been wildly known. Although, it is interesting to note something more: 

“The Origin of Species… by Darwin, and also the writings on the same biological evolution and 

zoogeography by Wallace (who expressed his first thoughts of the ecological niche) are 

simultaneous, in fact, the first solid monographs on ecology.The truth is that our science – ecology 

– appeared due to the evolutionary theory of these two brilliant Englishmen – Darwin and Wallace. 

In this regard, it is interesting to see the view of famous Polish ecologist K. Petrusevich 

(Petrusevich, 1969), who rightly considered, that “the general theory of ecology is the theory of 

nature selection…”.S.S. Swartz (1969, p. 7) notes, that the attention of the evolutionists towards the 

environmental laws has greatly increased in connection with the establishment of general laws of 

ecology, which in the most general form reflect the relationship of organisms with the environment. 

On the other hand, the role of ecology in the development of evolutionary thinking grew 

continuously alongside the development of genetics, particularly the genetics of population, which 

investigates the transformations laws of the genetic structure of population under the environmental 

changes (the change of the direction or the pressure of selection), due to the change of the number 

of animals or due to the result of actions of the stochastic processes. In connection with the above 

mentioned, we can make a general indisputable conclusion: these fundamental biological sciences 

are really intrinsically interconnected and interdependent. 

The first, who, outside the British islands, understood the depth of Darwin’s evolution theory, 

and took the position of its militant preacher, was already known in the middle of 60s of the XIX 

century, the German biologist (Marine Zoologist), a young professor of Iena University, Ernest 

Haeckel (Haeckel, Hernest Heinrich Philipp August, 1834-1919).  

A long time since 1862 (cited according to Osmanu, 1970, pp. 12-21) E. Haeckel, for the first 

time, in his work “Radiolaria”, recognizes Darwin’s theory. In 1863 in the report “About Darwin’s 

theory”, which was delivered for the German naturalists and physicians, he said that, the new 

doctrine [Darwin, Darwinism] is the achievement that changes the entire philosophy of life”. This 

idea was expounded in details in his main work “General Morphology of Organisms” (Generelle 

Morphologie der Organismen”, Berlin, 1866) in two volumes: Vol. I – “General Anatomy of 

Organisms”, with the subtitle: “The Critical Main Features of the Mechanical Science about the 

Developing Forms of Organisms, Based on Evolution”; Vol. II – “The General History of the 

Development of Organisms”with the subtitle:”The Critical Main Features of the Mechanical 

Science about the Appearing Forms of Organisms Based on the theory of Evolution ”. It is 

remarkable, that the author entitled his work making use of a polysemantic general subheading 

“General principles of science about organic forms, mechanically based on the theory of evolution, 

reformed by Ch. Darwin”. Comments are unnecessary… In this work Haeckel links into one entity 

the general anatomy (“mechanical science of the developed forms of organisms”) and general 

history of development (“natural history” or the doctrine of the newly emerged forms of 

organisms”).  
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Appreciating entirely Haeckel’s monograph “General Morphology of the Organism”, without 

any exaggeration we note that, at first, this work is the greatest, of course, after the “Origin of 

Species” by Ch. Darwin, an event in the history of biological sciences over the last two and a half 

millennium. First, E. Haeckel, determined by the genius of Ch. Darwin, provided a real (semantic 

and conceptional) revolution in biology, giving it an exceptional new, real (adequate) natural-

scientific meaning, i.e. a dynamic sense (character), secondly, he “really gave to a very old subject” 

(about the interrelationship between the organisms and environment) a new, an appropriate name – 

“Ecology” [along with the names of other biological sciences].  

In vol. I (p. 8, according to G.A. Novikov, 1970, p. 24) “General Morphology...” the author 

uses only once (but for the first time in the history of biology) the term “ecology”: “As far as we 

withdraw the meaning of biology out of this comprehensive and widevolume, we exclude a narrow 

and limited notion, in which quite often(especially by entomologists) [ sometimesit occurs up till 

now –underlined by I.D.] biology is mixed with ecology, andwith the science of saving (economy) 

[emphasized by I.D.], with the way of life, with the external liferelationship of organisms with each 

other and so forth.  

However, in vol. II E. Haeckel repeats for many times his understanding of the content of 

ecology and its place in the system of biological disciplines; meanwhile, the author uses (as well as in 

other works, for example, in 1870, 1904, etc.) a number of synonyms of the new science: “The Study 

of Economy of Nature”, “Economy of Nature”, “Bionomy”, “The Science about Domestic (Home) 

Life of Organisms”, “Ethology”, etc. 

Yet, the essence of its definition is designated clearly and capaciously: “physiology of the 

interrelationship of organisms with the environment and with each other”; “the science of economy 

of domestic life of animal organisms” [ the author takes into account all organisms, not only the 

animals’ – emphasized by I.D.]; “the science of the household of organisms, their vital needs”;the 

subject of ecology is “all are complicated relationship of animals and plants with each other and 

with the environment…., and especially – the interesting phenomena of parasitism, family life, the 

care for offspring, ofsocial life…” and so on. As you can see, the definitions of the subject of our 

science is very simple but clear and precise (even for our times), though sometimes they are 

formulated metaphorically (but, I’ll reiterate, very clear and capacious). That is why, coming up 

withsmb’s own interpretation (as many modern authors do) is useless for ecology, harmful, not 

smart, even after one and a halfcentury from its official birth. 

Summing up a very brief analysis of E. Haeckel’s contribution in a lucky (deep, innovative) 

restructuring of biology of the XIX century, giving it up a dynamic (natural scientific) character on 

Darwin base, it is impossible not to agree with G.A. Novikov (1970), that, despite of some 

shortcomings of his theoretical views, Haeckelian ecological concept was a progressive one, relying 

on Darwin doctrine and stimulating the further development of evolutionary theory. “E. Haeckel 

with this statement and with a very successfully articulated name extensively contributed to the 

design of ecology as a science, thereby, making a significant gratuity to its development”. Here 

according to our point of view, it is appropriate to make a comment: it remains only to regret that E. 

Haeckel did not become an environmental professional. Certainly, the environment would have 

looked differently today, at least more rigorous, logical, precise, slender and even elegant, (with all 
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the attributes and the corresponding mathematical measuring apparatus, characteristic for the, so-

called, exact sciences). Nevertheless, his contribution to the creation of a “new biology”, based on 

Darwinian Theory of evolution remains undeniable. 

As for the depth of his natural – scientific (biological) views we have not reached them yet… 

He was a Great biologist! It is a pity, that after E. Haeckel the road of ecology was and still remains 

rather thorny, with so many intricate zigzags, even labyrinths, especially in its gnoseological or 

epistemological conceptual (semantical) part of it. 

Tracing the evolution of environment after its founder (the Babtist without the quotes), we 

shall refer to the most complete source in this regard – “Essays on the history of ecology” (“Очерки 

по истории экологии», Изд. “Наука”, Москва, 1970, 289 с.). Of course, other literate sources 

deserve great attention. It is considered (Novikov, 1959), that in the scientific practice the 

conception “ecology” was implemented at the beginning rather slow (even hard), because there 

emerged critics to this term, for example actually K. Mobius in 1877.  

Among the first to use the term of “Ecology” were: the Danish botanist E. Warming (E. 

Warming, 1895, in ru. (“Ойкологическая география растений”, 1901) orand the English 

physiologist I. Burdon-Sanderson (1893), as well as the American zoologist S. Forbes (1887); K. 

Schroder (1896) who suggested to distinguish autecology and synecology. It is also useful to recall 

as well, that the first translator into the Russian language of the fundamental work of E. Haeckel, 

“Generelle Morphologie…” (that is true, and it’s rather good, as it appeared only in a concise form 

under the title ”Учение об органических формах…”, 1869,there was another great biologist of the 

late XIX and early XX centuries I.I. Mechnikov (1845-1916) – Nobel Prize Winner (1908), along 

with S.P. Ehrlich – for the contribution to the theory on immunity. 

By the first half of the 1900, with difficulty, slowly, but confidently, the environment has 

come to occupy its rightful place (as an independent scientific discipline) in the system of biological 

sciences. This is a result, primarily, due to I.I. Mechnikov (1869, – according to G.A. Novikov, 

1959), E. Warming (1895), Ch. Adams (1913), V. Shelford (1913-1929), R. Chapman (1931), A. 

Pears (A. Pierce, 1926), R. Hesse (1912), K. Friederichs (1930), Ch. Elton (1927), G. Antipa 

(1912,1914, 1933, 1940), L.G. Ramensky (1924, 1938), D.N. Kashkarova (1933, 1938), N.P. 

Naumova (1955, 1973), G.A. Novikov (1959, 1979) and so on. 

However, the greatest blossom was reached by the ecology during the second half of the XX 

century thanks to S.Schwartz (1969), G.A. Novikov (1957, 1959, 1979), P.Odum (Odum, 1971, 

1975), R.E. Ricklefs (Ricklefs, 1976), R. Dajoz, (Dajoz, 1972, 1997), V.D. Feodorov (1980), G.S. 

Rozenberg (Rozenberg, 2004), N.F. Reims (1994), B. Stugren (Stugren, 1982, 1994), I.I. Dediu 

(Dediu, 1989, 2006, 2007, 2011) and others, who haveimplemented and approved in biology, as 

well as in ecology, the principle of hierarchical organization (the integrative levels of organization) 

of living systems,of general theories of systems,mathematical methods for the analysis of sets, 

mathematical modeling of biological (ecological) systems,principles of thermodynamics, 

cybernetics, semiotics, information and so on.  

So, in the process of its evolution ecology as an independent biological science has gone 

through the change of three major conceptual paradigms of: 1) auecology (menology); 2) 

population (demecology), and 3) ecosystem (biogeotechnology). As a result of the gradual 
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(predictable) change of these paradigms, the finalapproval by the end of the XX century of the 

systemic paradigm, the ecology properly, finally and irrevocably became an independent biological 

science with its specific (unique) object of investigation (what the eco system is), with its specific 

methodology, that lies in the thermodynamical, integral, cybernetic, biosemiotical, biogeochemical, 

informational and prognostic approaches as well aswiththe appropriate, rather precise, accurate 

andwith a coherent (systemic) scientific terminology and with the specific (concrete) theoretical and 

practical tasks. 

I want to highlight one more but a very important methodological achievement of the ecology 

– the realization that all ecological processes and phenomena (to some extent) undergo / or should 

undergo the quantifiable analysis and, of course, an unambitious synthesis.It happened, that long 

before our science acquired the adequate name (by the way, a good/lucky one, an adequate name), 

namely, –ecology – natural sciences referring to groups of living things (including human, i.e. in the 

demographic aspect) realized that they are dealing with certain sets of objects, which give in (can 

undergo) not only the exact mathematical-statistical, but also the dynamic, (including) predictive 

measurement (quantification). We can refer, in this connection, to three quite eloquent examples: 

the first one concerns a very successful (the first example in the history of demography) attempt of 

the outstanding English thinker, economist and sociologist Tomas Robert Malthus (Malthus, 1766-

1834) to work out (with some degree of naivety) in 1798 the first mathematical model of 

exponential growth of population. Subsequently, it turned out, that Malthusian model is a real one: 

the correctness of logics of the author’s scientific ideas could not lead to the well-known historical 

fact (see Rosenberg, 2004, p. 25), certifying that this model served as one of the starting points for 

Ch. Darwin in the creation of the theory of evolution of species (the classical example – the 

potential growth (rate) of the number of elephants). 

The second example of “mathematization” of demoecological investigations also relies on 

pre-ecological period: it was proposed in 1835, on behalf of the famous Belgian mathematician 

A.K. Ketle (Quetelet, 1976-1874), a young demographer P. F. Ferhynlston (Verhulst,1804-1849) 

the equation (model) of the logical increase of population (rediscovered later by the Americans P. 

Pearl (Pearl, 1879-1940) and L. Reed (Reed, 1886-1966) [therefore, it is properly called a 

mathematical equation model (equation) of Verhulst- Pearl]. It turned out that the logistical curve of 

Verhulst-Pearl describes only real natural growth of any, and without exception, populations of 

biological species (even taking into account, in the future, the population of Homo sapiens either). 

The third example of a quantitative (mathematical) approach to the problems of ecology 

relates to the minimum law of Iu. Von Liebig (Iu. Von Liebig, 1803-1873), followed by 

mathematical refinements done by E.A. Mitcherliha, B. Baule and X. Lundegarda. 

These examples certainly indicate without any doubt that methodological start of the 

quantitative (analytical) ecology has been taken correctly and in a timely manner (in this issue 

“young” ecology proved to be the most advanced, even “avangardistic” among all other biological 

sciences). 

The greatest contribution to the environmental mathematization was made by the following 

scientists: T. Malthus, P.F. Ferhulst, P. Pearl, G. Reed as well as A. Latka,V. Voltair, G. F. Gauze, 

R. Margalef, R. MakArtur, L.A. Bertalanffi, M. Mesarovich, D. Medouz, E. Pianka, V.D. Fedorov, 
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T.G. Gilmanov, V.N. Maksimov, I.I.Dediu, B. Stugren, A.A. Lyapunov, A.N. Moyseev, Iu.M. 

Svirezhev, Dzh. Dzhefers, G.S. Rozenberg, D.P. Mosgovoy, D.B. Gelashili, M. Willyamson and 

others. 

With such a high estimate it is worth noticing the implementation of environmental principles 

and methodology (methods) of gneseology, semiotics, information, thermodynamics, cybernetics, 

systematic analysis, biosemiotics, ethology, economics, sociology, global studies, political ecology, 

philosophy (ecosophy), epistemology and others. 

The cooperation of ecology with other sciences indisputably played an invaluable role in its 

improvement, especially in the accuracy and clarity of definitions of its axioms, postulates, laws, 

hypotheses, principles, concepts, theorems, theories, axiomatics, and indexology and so on. It 

should conclude without any exaggeration, that in this respect among all biological sciences the 

greatest success was gained by the ecology (environment), thanks, first of all, to its cooperation 

with mathematics(in thetheory of sets, modeling), physics (in the field of thermodynamics, 

bioenergetics), the theory of information (especially in the sphere of biocybernatics and 

biosemiotics) and chemistry (in the field of biogeochemistry, biogeochemical ecology, 

environmental chemistry, chemistry of exometabolits and so on), genetics (in the field of genetics 

and ecology of population ), evolutionism, physiology, medicine, philosophy and so on. 

Our ecology began to flourish thanks to its participation in the solution of applied tasks 

available in abundance and highly topical, of existentialistic order, relating directly to the needs of 

every person and of humanity, biosphere, and noosphere as a whole. 

But there is one more, if not strange, that seems at first glance, a very simple, easy to avoid 

problem – of terminology, rarely found in the other science. Irrespective the huge number of 

published scientific articles, monographs, textbooks, including dictionaries and encyclopedia, 

methodological guidances, handbooks and even fiction and journalistic publications, daily reports in 

mass media,terminological confusion is endless, even in the relation to the term itself – “ecology”, 

which is often identified with the “science(s)” of environment, with “nature conversation” 

(“environmental protection”). There are still other confusions…  

Yet, despite these and other observations, we can draw a general unequivocal conclusion: 

modern ecology became one the leading sinbiological sciences, the theoretical knowledge of which 

is extremely necessary to solve a number of theoretical and applied tasks of the environmentology, 

biosphereology, noosphereology, ecosophy, global studies, resolutics, deep ecology and so on.  

Although, modern environmental successes are obvious, yet, there is still a lot to do. What are 

the main, from our point of view, further priority tasks? 

1. Consolidating the concept of ecosystem (biogeocenotic) uniqueness as the main subject of 

modern ecological science, it is necessary to find a clear systemicinterconnectedness and 

interdependence between all hierarchical levels of organization and functioning of biological 

systems – starting from genetic (macromolelcular) to the biospheric (even, by all means, the 

noosphere) level, primarily having in mind; 

a) the eco- taxonomic relationships between the following environmental entities (essences) 

as: individual (organism, individium, specimen, biont) and the population; population and species; 

population and biogenesis;community and biogenesis; biogenesis and biotope (ecotope); habitat and 
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biotope; biogenesis, ecosystem and biogeogenesis; biom and ecobiom; ecosystem (biogeogenesis) 

and biosphere; biological web of life (geomerida) and ecosphere; biosphere and parabiosphere; 

biosphere and noosphere; noosphere and, respectively, antroposhere, technosphere, logoshere, 

teosphere, point Omega and so on; 

b) to deepen the investigation of place and role of the ecosystem (biogeogenesis) in 

thebiological evolution;  

c) to realize the axiom, according to which man (Homo Sapiens), humanity as a whole is 

part of one of the fundamental environmental factorsof functioning and evolution of the Earth 

biosphere;  

d) to reveal the limits of general growth, finiteness /infinity of the exponential growth of the 

population of men; 

e) to identify the interdependence between biological productivity (potential) and 

production (its finiteness); 

f) to continue the study of dependence of dynamics of the potential biological productivity 

of the biosphere (constants of its biomass) from the solar constant, taking into consideration the 

ever-increasing anthropogenic pollution, overheating and destruction of the main ozone layer 

(“screen”) of the Earth atmosphere; 

g) to follow the permanent increasing relationship between food requirement of mankind (in 

terms of demographic explosion) and the finiteness of the potential bioproductivity ofthe Earth 

biosphere; to try to find a way out of the most complicated global complex problem; 

h) to work out the strategy for the development ofbioengineering and biotechnology, using 

genetic engineering and eco-engineering in the context of the imperative need to maintain the 

thermodynamic equilibrium of biosphere and our planet as a whole; 

i) to organize a complex environmental studies aiming at finding the answer to the question 

“Quo vadis?” biosphere, the planet Earthin general; 

j) to find outwhether the “concept of Gay” is really solvent? May be in cybernatical sense 

of meaning the answer is affirmative; 

k) to continue to seek the areas of cooperation betweenthe science (in this case – 

environment) and theology, at least, on the level of Teilhard de Chardin nooasphere, or, for 

example, regarding the role and place of modern (and future) man (mankind) in the further fate of 

the biosphere and the planet Earth as a whole. May be knowingly (not by accident but logically) 

there appeared such modern, new border / transboundary environmental sciences as: “ecosphere”, 

“deep ecology”, “bioethics”, “ecoethics”, “theological ecology”, “ecopsychology” and so on.  

2. Improving (on a systemic base) of the terminological thesaurus of environmental terms and 

concepts eliminating ambiguous, obsolete, inadequate terminology, its illogicality, vastness, 

governing the synonymy, homonymy and antonymy. The definition should look very clear, precise 

so that they can be easily and unequivocally measured (quantified); 

3. Special attention should be paid to such fundamental sections of our science as: axioms, 

laws, postulates, principles, theorems, theories, indexology, mathematical formula, equation and 

equality, models and so on. 

4. More thoroughly and boldly to implement the systematic, cybernetic, informational, 

semiotic, thermodynamic methods to the analysis of environmental processes and phenomena. 
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5. The adequate compliance in ecology the theories and practices of the mathematical 

analysis of sets, the plausible (credible) and dissipative (thermodynamic, i.e. entropic) processes, 

the mathematical modeling of intra- and interpopulation relationships, the evolution of populations, 

ecosystems, biosphere as a whole. After all, the ecological system is a typical (classical) example of 

a biological entity (although it is the most complex among all the material–energetical, 

informational and spacial time systems which we know). Consequently, all methodological tools 

known by the modern natural science, undoubtedly should (and can) be applicable to ecological 

studies. And only then the theoretical (fundamental or general) ecology would honorably perform 

the primary practical problems:  

a) To help the person to recognize himself not only (and not so much) as a product and an 

equal component of the biosphere, but the only (exclusively) responsible for himself, for the 

modern state(ment) and (what is especially important) the future of Earth, since he, the man, by fate 

is the only reasonable (“sapiens”) creature in the Earth’s biosphere;  

b) To help the same person not only recognize his biospheric (noospheric) essence, but also to 

create the right paths and methods (educational, behavioral, ethological, technological, bio(eco) 

diplomatic and others – unknown or underdevelopedyet), methods of maintaining dynamic 

(sustainable) balance on the intellectual level and (why not) in the cosmic context; 

c) To promote theecologists (environmentalists),and (even) the experts – ecologists to finally 

recognize the environment as an independent fundamental biological (synecological) science, which 

should be the basis in training the specialists to cope with their theoretical and practical (including 

technical and technological )tasks , similarly whenmathematics, physics or chemistry underlie the 

training of engineers / technologists in their respective fields.  

Moreover, the modern ecology, as we have mentioned above is objectively approaching the 

category of the so-called, “exact sciences”. The reader who carefully and impartially penetrated the 

content of each article of the “Encyclopedia…” won’t face any difficulty to verify the utterance. In 

any case we have tried, wherenecessary, to contribute by giving to each term and concept not only 

the qualitative, but also the quantitative backbone as well as the forms of measurability, rationality, 

i.e. quantifiability, just asit has been traditionally done in mathematics, physics, chemistry and other 

sciences with which the environment is closely interrelated. 

In conclusion we admit that sometimes we feel insecure in setting herculean plans for 

Ecology as a science, a too exorbitant labour, not even modest the goals are…. The only thing that 

should somewhat calm us, as ecologists, is that those professionals who work in the field of 

theoretical ecology in general and in terminology in particular, persistently continue their work, 

because it is an extremely interesting job to do – the right thing for people and nature in general (I 

apologize for this, may be, a highly moral word).  
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