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EMIL RACOVIŢǍ’S EVOLUTIONIST THINKING 
 

GHEORGHE  MUSTAŢĂ* 
 
“Creator of the biospeleology and of the first Institute of Biospeleology, founder of the filogenetics 

systematics, codifier of protecting the natural monuments, Emil Racoviţă was a radiant figure of culture and 
science”. 

C. Motaş (1996) 
 

Emil Racoviţă 
was one of the most 
brilliant biologists of 
his time and of our 
ancestry. His scientific 
activity was manifested 
in different fields: 
zoology, oceanology, 
ethology, ecology, 
evolutionism etc. He 
was a fine observer of 
nature, he put the basis 
of a new science – 
biospeleology and 
brought his contribution 
to the fundament of 

evolutionism, many of his ideas being current, 
nowadays. 

In his Weltanschauung named Evolution and 
Its Problems, (Cluj, 1929) he presents the main ideas 
which draw the biological and philosophical 
conception. In the following lines we will point out 
some of his deep evolutionist ideas. 

The work begins with the following 
statement: “it is appropriate from the beginning to 
define what we understand by the word evolution in 
science and how the content of this so determining 
notion of knowledge is restrained”14.  

Firstly, we must emphasize the fact that Emil 
Racoviţă tried to include in the concept of evolution, 
the entire becoming of the universe. He considered 
evolution merely the antonym of creation, “namely 
the opposite of the concept of “creation”; it is thus 
the verbal expression of noticing that what it is 
actually comes from what it was, that there is not a 

                                           
1 Emil Racoviţă, 1929, Evolution and Its Problems, Cluj, Ed. De 
Subsecţia Eugenică şi biopolitică a “Astrei”, p.14 

phenomenon that does not come from other 
phenomenon, human being without origin and 
without parents, like it was thought in the scientific 
world until the middle of the last century and like it 
is thought today in the entire world”25. 

According to Racoviţă evolution is a fact that 
results from the ensemble of the scientific 
knowledge of the universe; talking about the theory 
of evolution and moreover believing that it is a 
simple hypothesis is a fundamental error: 

“The notion of evolution is neither 
hypothesis, nor theory, it is a fact finding, it is one of 
the most certain and fundamental achievements of 
science and represents, together with the principle 
of conserving energy, the most invaluable treasure 
from the heritage that has been so hard scraped 
together”36. 

Therefore, as Racoviţă states, evolution is a 
certainty, and the mechanism of evolution 
represents another subject for research. 

As far as the role of the environment in the 
process of evolution is concerned, Emil Racoviţă 
fully adheres to the Mecanolamarckist conception 
which, starting from Lamarck’s ideas, considers that 
the environment has a direct action on organisms, 
determining both the biologic progress and evolution. 

“The environment is variable in time and 
space: the biota, in order to continue living in it has 
to adapt to it continuously under the direct influence 
of the external factors (what it did in the past and 
what many of them do nowadays, by various means), 
or to oppose to this influence by isolating its internal 
medium. The evolution provoked by the action of the 
external medium has as a result the progressive 
realization of an internal medium that is getting 
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more and more “impervious” to the influence of the 
external factors”47. 

At this point we draw the attention upon two 
aspects which are worth to be taken into 
consideration: 

- on the one hand it concerns what we were 
trying to demonstrate beforehand, the role of the 
external environment in the transformation of the 
organism, sustained by Lamarck and accentuated 
by the Neo-Lamarckism and questioned by the 
sustainers of the synthetic theory of evolution 
that deny the role of the direct action of the 
environment on the adaptation and evolution 
process, considering that accepting the direct role 
of the environment we have to accept from the 
beginning the heritage of the already-acquired 
characters, too (1, 3, 6). And, nevertheless, the 
modern representatives of Neo-Lamarckism 
bring pertinent arguments through which they try 
to test the direct influence of the external 
environment in the adaptation of organisms (6). 
In this direction it is mentioned the functioning 
of the restriction-modification system. Hence, 
the bacterial cell, host of the beech, possesses 
enzymatic equipment with a double action, 
through which it can accomplish the 
modification of its own bases from DNA, as well 
as the restriction of the DNA with the aid of the 
endonucleases of restriction, degrading the 
foreign DNA and protecting the cell. Another 
example can be the amplification of the genes: 
the gene that directs the synthesis of the enzyme 
dihydrofolate reductase can be found uniquely in 
the cells that are sensitive to low concentrations of 
metothrexate. The cells cultivated in mediums 
with progressively high concentrations of 
metothrexate resort to the amplification of these 
genes, hundreds of its copies being realized, 
which determines the considerable growth of the 
production of dihydrofolate reductase, offering 
the cell a greater resistance to high concentrations 
of metothrexate. In the same way we can explain 
the appearance of the resistance phenomenon of 
some insects to DDT; 

- the second aspect is connected with the 
formation and the role of the internal medium at 
the metazoon organisms. 

“Another important part of the vital 
environment is opposed to the external medium, 
namely the internal medium, in which all the human 
beings scraped their sufferings, throughout the 
millenniums, under the action of the environment 
factors and as a reaction more or less successful 
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against the biological and  primary factors 
(clime…)”58. 

Perfectly guessing the relationship between 
the external and internal medium, Emil Racoviţă 
mentions that “we can formulate the principle 
according to which the most isolated internal 
medium generally corresponds to the most perfect 
organization on the scale of beings”69. 

Understanding the relationship between the 
external and the internal medium becomes much 
easier nowadays, when the explanation of the 
biological process and in general the explanation of 
the living will be done using the systematic theory 
and approaching the study of the organisms in a 
cybernetic way. 

How can we differentiate from a living and a 
not-living system? Unlike the not-living, not-
animated system that is continuous and totally 
subjected to a homogenization, to an all-leveling 
action, thanks to the external medium, the living 
system can oppose to this action through the 
capacity of releasing the extra entropy (3). 

A living system can furnish its order within 
its dialog with the medium, the cosmic ocean, 
nourishing not only a permanent adequacy to the 
medium conditions, meaning a homeostate, but 
especially an active character that implies selectivity 
at the level of the possible stimuli range (2,3). 

The living organism, seen as a cybernetic 
system achieves adequacy within the dialog with the 
medium, in an important degree through the self-
adjustment mechanisms, through feed-back. In this 
way the transformation of the external conditions in 
internal conditions is accomplished. 

Through its characteristics of a cybernetic 
system, the organism gains a feature: autonomy, 
meaning the possibility of maintaining the internal 
conditions within limits that are compatible with 
being (homeostate) in the middle of the exterior 
ocean, seldom haunted by storms that try it out. 
Autonomy means limiting the dependence on this 
ocean, a certain degree of release (freedom). This 
autonomy, generated by the creation of an internal 
medium which, in a low or a high degree always 
exists in the living world, represents one of the main 
characteristics that make the biological car be 
superior to the forms of being from the not-alive 
world. 

Emil Racoviţă considers that: “…through the 
accomplishment of an internal medium the living 
being tends to set itself free from the influence of the 
external medium: it acquires a freedom of action 
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that is getting more and more complete and a bigger 
and bigger power of conquering new places for its 
family”710. 

The idea of connecting the notions of 
freedom and homeostate, that appears so clearly at 
Emil Racoviţă, is considered nowadays as a 
fertilized idea, that helps us understand the meaning 
of the biological evolution and in general the 
meaning of progress in the living world. The 
homeostate of the living organisms that is 
accomplished with the aid of some self-adjustment 
organisms, can be more or less corresponding, which 
offers the system a certain degree of freedom, of 
autonomy, more extended than the harshness of the 
variations of the medium conditions. 

The living organism, elaborated as a 
cybernetic system, obtains the transformation of the 
external conditions in internal conditions that is what 
Emil Racoviţă also admitted, without knowing 
cybernetics, but genially guessing such a 
mechanism. 

“I will also draw the attention upon an 
important point for understanding the biological 
evolution and the history of the evolutionist doctrine. 
As I have seen, the internal medium is a kind of 
micro cosmos, a world more or less smaller, but 
often very well isolated from the influence of the 
external medium: a small world as complex, as rich 
in different material elements, as full in all kinds of 
energetic manifestations as the big world; a 
kingdom of dwarfs, out of which, when unceasingly 
unbalanced, answers what lasts what we call life, an 
unbeaten tendency of re-establishing the balance”8.11 

We find here, stated even from 1929, the 
cybernetic principles of the direct and converse 
connection. The transformation of the external 
medium into the internal medium, or the formation 
of an internal medium that counteracts the action of 
the external medium, a disturbing action, represents 
the essence of the life, according to Emil Racoviţă.  

“For this is the truth that is to get along for 
that is my belief after a life full of research about 
beings”9.12This is how Emil Racoviţă wants to 
convince us of the pertinence of the evolutionist 
theory and he does it with arguments that even 
nowadays are topical. 

As far as the species is concerned, Emil 
Racoviţă does his best to define it so that it should 
be all-embracing. Answering to the statements of 
some biologists that declared that species does not 
exist, that the term of species is full of emptiness, 
Racovita replied:”Let’s not allow ourselves to be 
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drawn by the words of these simplistic spirits. Yes, 
there is no entity in nature, namely the being named 
“species”, whose elements enter perfectly into one 
another form the biologists’ definitions, but the 
notion of species corresponds to a reality, as 
ordinary categories of beings exist and, because 
these categories are isolated form the others, so they 
play an individual part in the nature economy, for 
the moment they have the right to the dignity of 
fundamental biological unity”10.13 .  

Emil Racoviţă considers that “the best 
definition of species, as it is the most “practical”, 
may seem to be the one proposed in 1912: an 
isolated colony of co-blooders”11.14A series of 
arguments follows that manages to convince of the 
given definition. “Such a colony is inevitably 
doomed to morphologically and physiologically 
differentiate itself from its origin; therefore, it 
deserves to be emphasized, as it has developed as a 
new entity of the biological world and a new factor 
of evolution”12.15. 

Analyzing the species in its essence, Racoviţă 
notices some elements without which we cannot 
understand it: 

“The notion of species established under the 
influence of the creational ideas applies to a present 
phenomenon that is exclusively morphological and 
geographical; hence, this notion is fake in its 
essence and in any case inadequate to the 
evolutionist studies. We have to substitute, “line” as 
a biological unit, considered as a historical event as 
well as a morphological and a geographical one. 
The taxonomy will have as a main mission “the 
scientific mission of discovering “homogeneous 
lines” that represent the best “raw material” far all 
the comparative studies”13.16. 

Racoviţă opens the temporal dimension of 
species. Thus, at the same time the species becomes 
the result of an evolution process and a stage in the 
evolution. The species becomes dynamic and gains 
unity. 

“The fact that I connected the species to its 
past, I connected to the species or the crowd of 
species that it came from; in a forced way, we are 
presented, instead of a “taxonomic unity”, a chain 
of “unities” of such a nature, in a tight decadency, 
connected to the kinship bound, in a word a line, 
une lignée, like the French calls it. Of course, if we 
knew all the detailed history of life on earth, we 
would find the lined connected to one another, all 
united into a past more or less far; they would look 

                                           
1013 Ibidem, p.59-60 
1114 Ibidem, p.61. 
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like the little branches more and more bushy and 
more and more scattered of a common trunk”14.17. 

Going through the path of the analysis of the 
line, the taxonomic research becomes more 
complex, because we do not have to emphasize only 
certain structures, but we have to find their origin 
and to guess their evolution direction throughout the 
geological time. 

“The task of discovering the lines formed 
from homogeneous elements, meaning all in direct 
kinship and of making them available to biological 
researchers is that of the taxonomists. Taxonomy, 
the science of classifying the beings, therefore 
becomes the genealogical history of beings, namely 
a synthetic science of the greatest importance”15.18. 

We cannot include here the vastness of Emil 
Racoviţă’s thinking, although some elements of his 
thinking unveil the influence of the school that 
formed him. 

Emil Racoviţă fascinates you in his work by 
the beauty of the language and by the power of 
persuasion. Although he is a convinced Lamarckist, 
he does not accept the aphorism “the function 
creates the organ”, which was in vogue at that time 
in Romania, in France and all over the world; and 
even nowadays it is used by “experts” in order to 
impress the ones who are less styled. 

To convince ourselves of the statements 
above, let’s follow Emil Racoviţă in his arguments: 

“Out of the cause-effect relation that exists 
between the function and the organ, out of the fact 
that it was proven the existence of a large number of 
very different organs at the present lines, out of all 
these causes, I say, was created the “atmosphere” 
favourable to the idea that the function, like in the 
old creational concept, maybe all, could even create 
organs out of nothing, maybe it even had action 
upon what it does not even exist nowadays, as if this 
is not the case, which may be the explanation of the 
statement sustaining that: The function generates the 
organ (La function crée l’organe)”16.19. 

In order to be convincing that a function can’t 
create an organ that does not exist under no 
circumstances he brings strong arguments: 

“But how can you imagine a function that 
may exist before its organ? How can you believe 
that the sight created the eyes when there must be an 
eye so that you could see? How can you say that 
respiration created the lungs when before being a 
lung, there would not have been other organs 
occasionally respiratory in which the modifier drive 
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of extracting the oxygen out of gas mixtures would 
be performed and which would offer the material 
support for the subsequent transformations?”17.20 

Having fought for a long time against this 
aphorism, Emil Racoviţă realized that he could not 
be successful if he did not explain so that everybody 
understood. To this regard, he brings the following 
arguments: 

“The transformation of beings and of organs 
does not occur through additions and conceptions of 
new organs near or instead of the old ones; it results 
from the mere modification of pre-existent organs 
and small organs more or less different. Therefore, 
the new function is accomplished by organs that 
were once adapted to other activity; and these 
original organs derived from pre-existent organs 
corresponding to other needs, and so on. The 
function does not create the organ like it is wrongly 
believed nowadays: The function readapts the pre-
existent organ”18.21. 

In this work we wanted to present the topical 
revolutionary thinking of Emil Racoviţă. In order to 
appreciate Emil Racoviţă you have to read his work 
or at least to read the book Evolution and Its 
Problems. Only in this way we can accede to the 
theme and to the secrets of evolution. Nowadays so 
many commentaries about evolution and 
evolutionism appear (many of them do not even 
make the distinction between the two notions) and 
verdicts are given by people that pretend to be well-
informed and of high intelligence that you tend to 
believe that they are actually right, that they know 
the problems better. Not acknowledging evolution as 
a cosmic reality, as a phenomenon that characterizes 
materiality proves the existence of genuine blanks in 
the general culture, and putting an equivalent 
between evolution and evolutionism that means an 
entire sum of theories that tries to explain some 
mechanisms of evolution means superficiality, lack 
of logics and bad will. Believing that even nowadays 
the fight between the evolutionists and creationist 
continues, like in the time of Darwin, demonstrates 
lack of understanding and naivety.  

Emil Racoviţă lived the same disillusions that 
we live nowadays and he clearly expressed his 
position towards this controversy: 

“But crisis does not regard the notion of 
evolution that has never been questioned by 
competent people, but only some modalities of 
transformation, some of the ways “in which” the 
lines evolved. There have always been discussions 
on interpreting the facts and will undoubtedly 
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continue to exist in science: nowadays in the 
transformation matters they are very numerous and I 
have explained why. 

Such controversies represent the “daily 
bread” of the science man: they are not so fatal and 
so useful that they are part of the scientific method. 
Because the evolutionist doctrine has so much to do 
with the lines of human household, o bunch of 
specialists interfered in this controversy, they 
believed it as an exceptional deed, they did not 
understand it, or often they “did not want” to 
understand it, the evolutionist principles hitting their 
interests, situation, or the inaction of their thinking. 
These profane missionaries, philosophers, 
interpreters, literates, journalists and even 
politicians, interfered in this technical discussion 
with such pathos, a rage and with so much 
unskillfulness, that they completely disorientated the 
cultivated public. 

Out of a simple controversy on the modalities 
of evolution, these improvised biologists, in many 
cases talented writers, deducted the “non-truth of 
the evolution theory”, meaning of the evolutionist 
doctrine…. 

We must take these word abuses for granted, 
meaning gossips and projects of journalistic 
polemical fights”19.22. 

    If we did not know who the writer of these 
lines was, we could say that they were written 
nowadays and it is a chronicle of present-day events. 
There is nothing new and nothing was gained in 
understanding evolution as a cosmic phenomenon 
not only after eighty years passed. 

It would be inappropriate to select only the 
viable ideas from Emil Racoviţă’s evolutionist 
thinking, only the capacity to enter the subtle 
understanding of the biological structures and 
processes and to convince the reader of the reality of 
transformation, and we have not mentioned yet the 
position of what he called “transformational 
polemics”. 

Emil Racoviţă’s position towards Neo-
Darwinism (Weismannism) and mendelism seems to 
be that of rejecting from the beginning the new 
elements that started to manifest at the end of the 
19th century and the beginning of the 20th century. 

The position to Weismannism seems easily to 
understand because Weismann did not support his 
theory regarding the structure of hereditary material 
on strong arguments. The hierarchy of hereditary 
structures conceived by Weismann 
(bioforideterminant, ide and idante) did not enter the 
circuit of modern genetics. Being a convinced 
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Lamarckist Emil Racoviţă could not accept the 
rough separation between germs and soma 
(idioplasme and trofoplasme) and the denial of the 
role of the environment in transformation of the 
organisms.  

Emil Racoviţă formed a transformational 
conception based on facts and on experimental deeds 
and structured a well-organized thinking that can be 
noticed throughout his work. Having a very 
developed capacity of self-evaluation he became 
aware of the reliableness of his training and of the 
acuity of his scientific thinking. In his book he 
mentioned: “In any case this is my opinion, as I am 
part of the category of the naturalists that have come 
to peace by convincing themselves that they guide 
their thought and work on the path that leads to 
understanding the phenomena, namely towards the 
truth that is accessible to the human mind”20.23. 

His belief that he is on the right path in 
understanding and interpreting the biological 
structures and processes assured his inner peace that 
he needed to continue his scientific work in the 
direction that had already been drawn. We could 
thus state that the great evolutionist locked himself 
in the ivory tower and started, somewhere, to be 
disturbed by the actual needs of biology. We can not 
understand otherwise his writings: 

“But not all the biologists enjoy themselves of 
this inner state, as some “theoretical cataclysms” 
emerged and they seemed to severely shake the 
transformational doctrine that was elaborated by 
Lamarck, Darwin and a part of their ancestors”21.24 

Emil Racoviţă is annoyed by the fact that 
Weismann considered that the influence of the 
environment does not give birth but only to 
variations that can not be transmitted, to fluctuant 
variations, not accepting the transmission of 
acquired characters. He also considered that the 
independence of the germ from the soma represents 
the essence of the Weismannist doctrine and at the 
same time its major mistake. Racoviţă could not 
accept the distinct separation between germ and 
soma, as the genetic information can be found in all 
the types of cells with nuclei: 

“Of course the parents’ heritage can’t be 
transmitted to children in the case of sexual 
reproduction but only through the microscopical 
living drop that represents the fecundated egg, but 
this egg is formed by the same substances like the 
soma and it is not possible that the influences 
suffered by the soma should not be transmitted more 
or less intensely. It is one fact that they are somatic 

                                           
2023Ibidem, p. 144. 
2124Ibidem, p. 144 



 116 

transformations that do not infiltrate up to the germ 
so easily and it is another fact that they are those 
that infiltrate up to it”22.25. 

Emil Racoviţă was repugnant to the ideas of 
Hugo de Vries, ideas launched in his mutational 
theory. Not making a distinct difference between 
germs and soma he could not accept that only the 
genetic structure (“representative particles” would 
be decisive in transmitting the characters and in 
forming the new species: 

“Here we are being given as pray to the 
“representative particles” and to the more or less 
competent architects that with the help of these 
particles as bricks, last the most beautiful “castles in 
Spain”, namely palaces in the imaginary world of 
metaphysics”23.26. 

A fierce sustainer of slow evolutionism, 
Racoviţă could not accept the evolutive skip, the 
direct appearance of species through sudden 
variations, through mutations, as Hugo de Vries tried 
to prove: 

“These new species that appear that are 
different from their relatives, thus the evolution of 
beings doe not follow the course in time twisting and 
turning like a snake but sliding like it, but hopping 
like a flea. It is still obvious (?), the mutationists say, 
that these skipping variations can’t (?) generate 
under the influence of external factors, we must thus 
look for the necessary drive from inside the 
organism, in the intimate structure of the hereditary 
substance”24.27. 

More than that, mutationists considered that 
the genetic transformations (mutations) are not 
provoked directly by the environment, like it was 
sustained by the Synthetic Theory of Evolution, too. 
All these seemed to be heresies in relation to the 
classical transformational thinking. 

Although he studied profoundly the works of 
Mendel and he got informed of the mendelien laws, 
Racoviţă did not allow being convinced either by the 
statistic data offered neither in transmitting 
hereditary characters nor by the game of 
combinations of the hereditary factors. 

Not trusting the “representative particles” or 
the hereditary factors envisaged by Mendel, Emil 
Racoviţă considered that: “Out of these groups of 
positive, real and demonstrable facts, theoretical 
consequences were drawn that I, as well as many 
other naturalists, regard as completely 
unjustified”25.28. 
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Although he did not trust the mendelien, 
biotypical, genetypical and genetical research, 
Racoviţă accepts the fact that natural hybrids must 
have played a more important role in the appearance 
of the beings: 

“Through this research it was proven that 
crossings could have played a significant role in 
appearance of the beings. Natural hybrids between 
species, varieties and wild races had been known for 
a long time; it is likely that in the case of the plants 
with flowers and of superior animals these crossings 
played a much more important role that it has ever 
been thought”26.29. 

I must admit that I have once been more 
intrigued by Emil Racoviţă’s position towards the 
Neo-Darwinist trends and more critical. The recent 
genetic research tries to highlight the role of the 
epigenetical role in the appearance of the organisms 
(evolution) and even the influence that environment 
can have in adaptation. Although the Lamarckist 
factors of transformation were questioned by T.S.E. 
more plausible arguments are brought that triggers a 
re-examination. 

We will end with some of his thoughts 
regarding the human species and its future that seem 
strictly topical. 

“Ever since the grey times, when the human 
line from which we come started to organize itself on 
earth and until nowadays, race after race, family 
after family adjusted better and better to the external 
environment, created a more and more different 
internal medium, and they lasted a more and more 
perfected artificial medium. The factors of the 
external medium were defeated and used, the secrets 
of the internal medium were revealed and subjected, 
the compositions of the artificial mediums ere 
gradually perfected. And it happened what it 
happened with all the lines of the adapted beings 
from this earth: they bred and conquered the earth. 
This happened on a large scale to the species of 
man, which the anthropologists called Homo 
sapiens; We can’t read in the old chronicle of the 
earth another history greater than the one of this 
line of people who, beginning their living in the 
Quaternary epoch, with their little packs of unarmed 
beasts, completely managed to conquer the air, the 
water, the ground and with its numerous crowds 
packed all the surface that can be populated nowadays. 

The consequences of this progressively 
accelerated conception are overwhelming in the 
history of mankind and they will be the decisive 
factor of future human evolution.  
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Nowadays I can’t insist on this passionate 
problem of our becoming as time lacks. I will only 
quote some of these effects: 

The absolute necessity of increasing the work 
productivity and of the fertility of exploiting the 
natural resources, with the use of all the sub 
produces of fabrications and avoiding the not-used 
remains. 

The need to increase the speed and efficiency 
of communications. 

The complete interdependence of the nations; 
mankind does not form but a single economic 
nation, a single household. 

The destruction of the biological balance by 
people getting crowded on small surfaces and by the 
immeasurable multiplication of some types of 
domestic animals and cultivated plants. 

And many others which are very concerning 
for our future fate. 

Those who do not have the ability, the 
knowledge to reflect on these things and who, 
measuring the time with their personal watch, do not 
realize that yesterday was not the same as today as 
they have to expect that tomorrow will be different, 
those, I say, are not aware of the change; 
unfortunately, particularly these blind people are 
numerous. Nevertheless, under the pressure of the 
day of tomorrow that germinates, the form of today 
emerged. 

It has already been implemented the idea 
that, so that the natural richness and human work 
could be enough for all of us, their use must be 
complete, without hauls and non-usable remains. 

Consequently this richness and this work 
have to be studied and scientifically exploited; the 
procedures of their exploitation, currently empirical, 
must be sieved out through the bolt of the scientific 
method, so that the most absurd should be 
abandoned, the most insufficient improved and that 
new methods should be established. The scientific 
method must be applied to all the human problems, 
and I invite you to take part in this evolution of our 
leading ideas” 27 
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