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PREFACE 

Today the name of Pere Pierre Teilhard de Chardin 

is known to millions. The rate -"at which his works are be-

ing consumed by an audience with widely divergent interests 

testifies to his phenomenal popularity and universal ap­

peal. It seems, however, that only a small portion of his 
i 

vast following has approached a true understanding of his 

synthesis. His theory is at the same time comprehensive 

and profound, and even scholars who take profundity in 

stride have difficulty in grasping the extensive unity of 

Teilhard's thought. There is a natural tendency to cate­

gorize his work into traditional compartments, to judge 

it as if it were natural science, or philosophy, or theol­

ogy. Teilhard himself says that his work is hyperphysics, 

that is, a new science based on modern natural science but 

extending through social science, philosophy and natural 

theology. If the possibility of such a science is rejec­

ted, then the Teilhardian synthesis is rejected from the 

outset. If the Teilhardian synthesis is to be understood 

it would seem that it must be understood, not as natural 
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science, philosophy or theology, but as hyperphysics. 

Many authors who compliment Teilhard on his syn­

thesis criticize or even reject his theory of orthogenesis 

on the grounds that it is incompatible with modern science. 

If, however, his synthesis is a coherent logically connect­

ed whole, the rejection of an essential part of it such as 

orthogenesis constitutes a rejection of the whole of his 

hyperphysical theory. A defense of Teilhard's hyperphysics 

requires a defense of his theory of orthogenesis, and a 

defense of orthogenesis requires some demonstration of 

its compatibility with established scientific theories and 

facts. The latter is the purpose of this thesis. 

From this statement of the problem the limitations 

of this work may be deduced. First, only those writings 

directly connected with hyperphysics will be considered. 

Teilhard's paleontological and geological works will not 

be discussed, nor will his spiritual works even though 

they are based to some extent on his hyperphysical synthe­

sis. Secondly, no direct attempt will be made to justify 

the validity of hyperphysics, or the whole Teilhardian 

synthesis. The justification of orthogenesis as compatible 

. 
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with modern science and as scientific in itself certainly 

is a necessary step towards such a validation, but is only 

one of many such steps. 

The plan of the thesis is as follows: First an ex­

position of Teilhard's orthogenetic theory will be present­

ed. Here the nature and basis of hyperphysics will be dis­

cussed, and then the meaning of the concept of orthogenesis 

will be analysed, both in general and within the Teilhard­

ian synthesis. This general exposition is not intended to 

be exhaustive. It will contain only the essential elements 

of his theory which should be emphasized and further 
i 

elaborated for the subsequent discussion. 

The second part of the thesis will be a consider­

ation of the main problems confronting acceptance of 

Teilhard"s concept of orthogenesis. The first is its re­

lationship with the physical laws of thermodynamics, and 

in particular the law of entropy. The second is its com­

patibility with the modern biological explanation of the 

evolutionary process in terms of Darwinian theory. Final­

ly the problem of the scientific nature of Teilhard"s 
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theory of orthogenesis will be discussed. 

As can be seen from the above outline the problem 

of orthogenesis cuts through hyperphysics so as to involve 

both the physical and biological sciences. It also in­

volves concepts such as consciousness, love, chance and 

design, which are truly philosophical. This again is the 

problem of the comprehension of hyperphysics. The dangers 

involved in grappling with such difficult topics as entro­

py and natural selection without an expert knowledge of j 

them is evident. Nevertheless, there is a need to encoun­

ter a hyperphysical problem as Teilhard meant it to be 

encountered in all its extension as an integral whole. 

I wish to thank all those who have helped me with 

this work. Particular thanks must go to Father F. E. 

Banim, O.M.I, of St. Patrick's College, who introduced me 

to Teilhard in 1958 and who has contributed much to my un­

derstanding of him since then. I am also grateful to 

Father Marcel Patry, O.M.I, of the Faculty of Philosophy 

of the University of Ottawa, and Father L. T. McDonald, 

O.M.I, of the Philosophy Department at St. Patrick's 
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College who gave of their time to discuss certain problems 

and make valuable suggestions. Finally, I am grateful to 

my mentor, Dr. Edgar Scully, to whom I owe special thanks 

for the long hours he spent carefully reading the drafts, 

for his subsequent recommendations and for his constant 

and sympathetic encouragement. 
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PART I 

An Exposition of Teilhard's Theory of Orthogenesis 

The "raison d'etre" of this thesis is the exist­

ence of certain problems which have arisen from Teilhard 

de Chardin's theory of orthogenetic evolution. There is 

reason to believe that the major source of these prob­

lems is a lack of understanding of the Teilhardian syn­

thesis. Accordingly, the first part of this work will 

be an exposition of Teilhard*s theory of orthogenesis, 

presented within the general context of his total syn­

thesis . 
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CHAPTER I 

SOME IMPORTANT ASPECTS OF TEILHARD'S THOUGHT 

The concept of orthogenesis in Teilhard can be un­

derstood only within the context of the total Teilhardian 

synthesis. The Teilhardian synthesis can be understood 

only within the broader context of Teilhard"s general at­

titude toward the world and toward science. Accordingly, 

before orthogenesis within the Teilhardian synthesis is 

discussed, some important aspects of Teilhard's thought 

will be presented. These are: Teilhard"s vision of the 
i 

physical universe, discussed under the heading The World 

Vision of Teilhard de Chardin; Teilhard"s attitude toward 

science and philosophy, under Teilhard as a Philosopher; 

and finally, the basis of his epistemology, under 

Teilhard's concept of Truth. The interpretation of 

Teilhard's thought found in these sections will provide 

the basic context for subsequent analysis in this work. 

A. The World Vision of Teilhard de Chardin: 

Teilhard is a phenomenologist; not in the sense 

that Husserl and Merleau-Ponty are phenomenologists, but 
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in the etymological sense of the word. He is interested 

primarily in man, and attempts to draw conclusions about 

man, not from analysis of the isolated individual nor a 

metaphysical consideration of human nature, but by seeing 

him within the total context of time and space. In order 

to understand Teilhard, one must see what he sees; one 

must share, to some extent, his view of the world as a 

physical scientist. 
i 

Today the world vision of the physical scientist 

i 
is quite different from the world vision of the layman, I 

or what we might call "the common sense world vision". 

For example, it seems that the desk in front of me has 

a smooth, solid, flat, hard surface; it appears to be com­

posed of densely packed matter, so densely packed that 

from my vantage point I can see no possibility of anything 

sifting through it. This common sense view is not, how­

ever, the view of the physical scientist as a physical 

scientist. He may view the surface of this desk as a 

1. cf., Claude CUENOT. Pierre Teilhard de Chardin, 
Paris, Plon, 1958, p. 311. 
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swarm of sub-atomic particles, or packets of energy, with 

relatively immense distances between them, moving relative 

to one another with fantastic velocity. He may picture a 

book resting on the desk not as one material body in con­

tact with another but as an interaction of two force fields 

with no actual contact in the traditional common sense of 

the word. In order to understand an explanation or a 

theory of a particular phenomenon one must first of all 
I 

understand the particular point of view that the origina­

tor of the theory has. In other words one must have, to 

some extent, the same vision that he has. If someone says 

to me, "If you remain seated exactly as you are now the 

chances that you will suffocate are one in one hundred 

billion", this will make no sense at all unless I am told 

that he is looking at the situation from the point of view 

of quantum mechanics, and, from their random motion, has 

calculated the chance of the air molecules surrounding my j 

head moving away from that particular point. 

Teilhard de Chardin was a physical scientist, a 

geologist and paleontologist, and his synthesis flows from 

his scientific world view. Accordingly, unless one under-
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stands something of this world view and is able to distin­

guish it from what we have called the common sense world 

view, one will not be able to understand the theory of 

Teilhard. It is for this reason that we begin by a pres­

entation of some of the new the'ories of science which have 

contributed greatly to this world view. 

The essence of Teilhard's synthesis is contained 

in Le Phenomene Humain and La Place de 1'Homme dans la 

Nature. The manuscript for the former was completed in 
i 

1938 and permission to publish the latter work was sought j 

in 1950. Three of the theories which radically changed 

the world view of the physical scientist were presented 

before these dates. Charles Darwin's Origin of Species 

was published in 1859. In 1927, Canon George E. Lemaitre 

proposed his so-called "big bang theory", a theory pres­

ented to explain the origin of the universe, derived from 

an application of Einstein's theory of relativity. In 

1'936 the Russian scientist Oparin published his theory of 

the origin of life. Darwin, Lemaitre, Oparin, and all 

their successors who have developed and are still develop­

ing, clarifying, and adding precision to these theories 
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have presented to science the basis of its new world 

vision: - a vision of the world as a continuously developing, 

dynamic, homogeneous unit, a world, as Darwin expressed it, 

in which from so simple a beginning endless forms most 

beautiful and most wonderful have been and are being 

evolved'. Because of the importance of these theories to 

Teilhard's world vision, the origin of the universe, the 

origin of life and Darwin's theory of evolution will be 

discussed briefly. 

i) The Origin of the Universe 

There are two theories of the origin of the uni­

verse in vogue today: the evolutionary universe theory and 

the steady state theory. The former is a direct develop­

ment of the theory of George Lemaitre, the latter is being 

developed especially by Hoyle, Bondi and Gold. According 

to the evolutionary universe, or "big bang" theory, the 

universe was born in a tremendous explosion of energy which 

produced vast amounts of hydrogen, which is the simplest 

2 Evidence of Teilhard's awareness of these theories 
is found in La Place de 1'Homme dans la Nature, p. 38ff. 

I 
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element and constitutes more than 95% of our physical uni­

verse . From this hydrogen gradually developed helium and 

the other elements As this material rushed out from the 

centre of the explosion, the gravitational forces eventu­

ally caused the formation of galaxies and then, within the 

galaxies the star systems with their planets were formed. 

According to the steady state theory the universe 

is expanding, as is evidenced by the red shift found in 

the spectrum of distant galaxies. The density, however, 

of any large area in the universe remains constant, and 

from this notion the name steady state was adopted. If 

the galaxies are rushing away from one another and at 

the same time the density of the universe is remaining 

i 
constant, matter must be continuously produced in order 

to fill the space vacated by the retreating galaxies. 

According to the steady state theory, the density is 

maintained constant by the continuous creation of hydrogen 
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3 
at a steady state throughout infinite time. 

The essential difference between the two theories 

is in the explanation of the manner in which the fundamen­

tal building block of the physical universe, that is, the 

hydrogen atom, is produced. Apart from the origin of hy­

drogen itself there is a fundamental agreement on the ex­

planation of the development of more complex matter from 

hydrogen. Accordingly, either theory gives the view that 

the physical universe has developed continuously from the 

electron and the proton or, perhaps, from a still more 

4 
fundamental energy. 

i 

| ii) The Origin of Life 
i 

That a development in complexity on the inanimate 

| level can occur, that is, that a development from the sim-

i 

3. The word creation here must be used by the physical 
scientist in a metaphorical sense, for if the origin of 
the hydrogen itself is within his realm of investigation 
then it is not creation, but rather a development from 
some other form; a development which he does not yet un­
derstand. On the other hand, if it is a true creation, 
then the problem is not that of the physical scientist but 
rather the theologian's or the philosopher's. 

4. Teilhard seems to favour the "big bang" theory; cf., 
Le Phenomene Humain, pp. 42 & 44. 
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plest elements, hydrogen and helium, to the most complex 

molecules such as protein and nucleic acid can come about 

in nature is generally accepted by scientists today. Such 

development is relatively well understood by the physical 

chemist and the organic chemist"and can be duplicated by 

them in the laboratory. Next to the origin of the elements 

j which make up the universe the second critical point in 

the scientist's explanation of the history of the universe 
i 

is the origin of life. In the last twenty years, however, I 

much of the mystery which surrounded this problem has been ! 

dissipated and it is generally accepted today that living 

I 1 
j forms did naturally evolve from the non-living. 
\ 
j There is evidence that the transition from the 
i 
j heavy molecules, in particular protein and nucleic acid, 
< 
! 

to living organisms is both continuous and natural, just 

as is the transition from atoms to molecules. The dis­

covery of the virus has especially strengthened the theory 

of the origin of life. First, the virus has a peculiar 

combination of living and non-living characteristics. Like 

a living thing it can reproduce with inheritable changes, 

and it metabolizes; in fact, it is the product of its 
. 

Universitas Ottaviensis - Facultas Philosophiae 



17 

metabolism which < ^ses disease. Unl: :e an organism, how­

ever, it does not respire and, more strikingly, it can be 

crystalized, stored for an indefinite period, and does not 

lose its infective powers. Finally, it can be broken down 

into non-living protein and nucleic acid, and then resyn-

thesized to an active virus. Viruses, then, are on the 

i 5 

borderline between the living and the non-living. Al-

though modern viruses are parasites it is felt that free 

living viruses may now exist and indeed could have been 

the intermediate between non-living and living beings 

j millions of years ago. 

j It is believed that the primeval earth was covered 

! with a hot (near boiling) ocean, rich in methane and am-
i 

( monia, and subjected to electrical discharges from contin­

ual thunderstorms. These conditions were duplicated in 

the laboratory in the now famous experiment of S.L. Miller, 

in which he produced amino acid, the basic component of the 

protein molecule which itself is a constituent of the vi­

rus. It is quite possible then, that in this environment, 

5. c f . , E . o . DODSON, E v o l u t i o n : Process and Produc t , 
New York, Reinhold , 1960, Ch. 8. 
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which does not exist on earth today except in the labora­

tory, the heavy molecules and finally primitive life it­

self developed, 

iii) Darwin's Theory of Evolution: 

Once the gap between the living and the non-living 

has been explained by the physical scientist, the history 

j of natural development is taken over by the century-old 

Darwinian theory of evolution. The basic Darwinian prin­

ciples of the prodigality of nature, variation, and nat­

ural selection, are still generally accepted by the scien­

tific community. The modern theory of the chromosome adds 
( 

I 
to the Darwinian explanation of variation. Before contin-

I 
| uing with a brief explanation of this theory, we must make 
J 

| a distinction between evolution itself and the method 

whereby things evolve. That the creatures in existence 

on earth today have evolved from lower forms is most prob­

able. The method, however, whereby they have evolved is 

another question. The principles cited above refer to the 

6. We do not suggest of course that these explanations 
have reached the level of fact; however, they seem to have 
approached the level of probability. 
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"how" of evolution. A theory must be based on facts, must 

be a probable explanation of the facts, must lead to new 

facts, and lead toward a more unified knowledge. Accord­

ing to all these criteria the tfieory of evolution is a 

good theory. Regarding the method of evolution, the prod­

igality of nature and variation are directly observable. 

Both natural selection and the genetic means whereby var­

iation is brought about have been experimentally demon­

strated in certain cases. Accordingly, theories of the 

Darwinian school on the process of evolution, though still J 

containing many problems, must also be considered to be 

good theories. 

The Darwinian explanation of the method of evolu- j 
! 

tion merits special attention. Darwin's basic theory is 

quite simple. He observed that many more creatures are 

born than can possibly survive to maturity. For example, 

if all the offspring and their descendants of two star­

fish lived long enough to reproduce normally, in fifteen 
79 generations there would be 10 starfish. Ten to the 

seventy-ninth power is the estimated number of electrons 

in the visible universe. Under the same conditions, the 
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elephant, possibly the slowest breeder on earth, would 

produce nineteen million descendants from one pair in about 

seven hundred and fifty years. This fact of the prodigal-

ity of nature coupled with the fact that no two living 

beings, even if they are offspring of the same parents, 

are exactly alike, led Darwin to his theory of natural 

j selection. Variation within a species causes various 

j degrees of adaptability to the environment. 'The organisms 

I 
with "good" characteristics, that is, with characteristics j 

I that are compatible with their surroundings will survive j 
I i 

long enough to reproduce. As we move along the scale in 

! 
the descending order of "good" characteristics, the organ-

i 

isms will have less and less chance to survive long enough 

i 

| to reproduce. Certain characteristics, then, will be more 

or less favoured and therefore more or less likely to be 

passed on to the next generation. Given enough time, and 

the geologist and physicist tell us that there was enough j 

' time, the changes will be great enough to give rise to 

what is called a new species. In Darwin's time the prob- j 

lem was: What caused variation and how are changes trans- j 

mitted? The Mendelian laws of heredity and the discovery 
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of mutations have solved much of this problem. 

There is, then, the possibility, indeed, for most 

scientists today,- the probability, of a continuous evolu­

tion of inanimate beings from the simplest to the most 

complex, a natural transition from the inanimate to the 

animate, and then a continuous development of animate 

i beings from the simplest forms, such as our modern virus, 

to the most complex forms, the modern primates. It is 

j within the history of the order, Primates, that we find 
1 

the third critical point in our vision of a developing 

I universe. The Primate order includes tree shrews, lemurs, 
| 

j tarsiers, monkeys, the anthropoid apes, and man. The 

j critical point is, of course, the origin of man. 
i 

| The fossil record of man is far from complete. 
< 
! 

There is, however, much evidence of a gradual evolution 

from a more primitive ape-like body up to and including 

modern homo sapiens sapiens. From Dryopithecus of the 

pliocene period, through Australopithecus, the Pithecan­

thropus group, the Neandrethal man, Cromagnon (an early 

form of modern man) to modern man himself, we see a grad­

ual transition of physical features which can best be 
, _____ , . __ : : : 
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explained if we accept the gradual evolution of the modern 

human body from a more primitive ape-like form. 

In the light of all these theories, namely the 

theory of evolution, the origin of life and the origin of 
i 

the universe, the scientist views the world as a contin-

7 
uously developing dynamic process. It is no longer viewed 

j as a static, compartmentalized world composed of beings 

j which were substantially finished by the act of creation, 

! 
composed of unchangeable essences and unbridgeable speci- j 

I 
fie differences, but rather as a mutually interacting j 

. homogeneous becoming. This is the world vision of Teilhard 
; t | 
( the scientist; it is from this world vision that his syn-
I i 
! thesis flows. It is only within the context of this world I 

i 
i 
j vision that his theory can be understood. In his intro-
* 

duction to The Phenomenon of Man, Sir Julian Huxley at-
! 

tached special importance to this point: j 

In The Phenomenon of Man, he has effected a i 
threefold synthesis of the material and phys- i 
ical world with the world of mind and spirit; 
of the past with the future; and of variety j 
with unity, the many with the one. He achieves j 

7. cf., Hermann WEYL, Philosophy of Mathematics and Nat 
ural Science, Princeton University Press, 1944, p. 214. 
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this by examining every fact and every subject 
of his investigation sub specie evolutionis, 
with reference to its development in time and 
to its evolutionary position. His perhaps most 
fundamental point is the absolute necessity of 
adopting an evolutionary po:Lnt of view.^ 

Teilhard was primarily interested in man, and he 

used his scientific background to attempt to shed more 

light upon the nature of man and the future of man. In 

the introduction of Letters from a Traveller,.Huxley says 

that the important thing for Teilhard "is to study the 

problem of mankind as a phenomenon and to look at it sub 

specie evolutionis".9 

It is, however, not only within the context of 

evolution that Teilhard studies man. The limits of his 

world vision are not defined by the physical sciences. 

Teilhard was not only a physical scientist, but also a 

Christian in the fullest sense of the word, and specifi­

cally, a Jesuit priest. As a result he saw man not only 

in the context of evolution, but also in the context of 

8. HUXLEY, in: TEILHARD, The Phenomenon of Man, (English 
translation) pp. 11 & 12. 

9. TEILHARD, Letters from a Traveller, p. 14. 
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the Divine Milieu, and his aim was to show that these con­

texts were, in reality, one. According to Cuenot: 

Tout 1'effort de Teilhard consistera a montrer 
que l'univers "tombe en equilibre" sur 1'esprit, 
et a batir une dialectique aliant de la matiere 
au Dieu-Esprit, en passant par l'organique reha-
bilite, car, pour qu'un foyer spirituel apparais-
se, il faut que la matiere se complexifie, s'or-
ganifie.^° 

j Teilhard clearly states in his Forward to Le Pheno-

mene Humain that this new total world vision is absolutely 

necessary for a proper and complete understanding of man-
t 

kind. He says that for man to discover man and take his j 

| measure, whole series of senses are necessary: a sense of 
t 
1 

spatial immensity, a sense of depth, a sense of number, a 

j sense of proportion, a sense of novelty, a sense of move- j 

ment, and a sense of the organic. He then adds that with­

out these senses to illuminate our vision man will remain 

indefinitely for us what he still represents to so many 

minds: an erratic object in a disjointed world. Converse­

ly, he says, we have only to rid our vision of the three­

fold illusion of smallness, plurality and immobility for j 
i 

10. Claude CUENOT, T e i l h a r d de Chardin , P a r i s , E d i t i o n s 
de S e u i l , 1963, p . 26 . 
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man effortlessly to take the central position we prophe­

sied - the momentary summit of an anthropogenesis which 

is itself the crown of a cosmogenesis. It is toward 

this end that Teilhard considers man as a phenomenon, -

a phenomenon which can be studied by the physical sciences, 

but which is not limited to the traditional methods of the 

physical sciences. For, as he says, the true physics is 

that which will one day achieve the inclusion of man in 

12 ' 

his wholeness m a coherent picture of the world. It i 

is within this broader context, this total vision, that j 

we find Teilhard's aim, which he himself repeatedly in­

sists is to develop a homogeneous and coherent perspective j 
! 

of our general extended experience of man; a whole which 
13 unfolds. 

B. Teilhard as a Philosopher: i 

! 
The exact nature of Teilhard's non-technical works 

has been the subject of much discussion and controversy. 

11. TEILHARD, Le Phenomene Humain, pp. 27 & 28. 

12. Ibid., p. 30. 

13. Ibid., p. 29. 
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The statement made above to the effect that Teilhard is a 

phenomenologist, and his own statement that Le Phenomene 

Humain is not a work in metaphysics, nor theology, but 

simply a scientific treatise, is^not sufficient. A more 

precise evaluation of the nature'of Teilhard's phenomeno­

logy is necessary, at least to put the following work into 

its proper context. If Teilhard's work was purely scien­

tific in the traditionally accepted sense of experimental 

science, a discussion of philosophical concepts within it 
i 

| would be meaningless. Teilhard's work is not natural 

science as defined today, but is in some way philosophi-

j cal, and is presented by him as a replacement for meta-

s physics. Let us now try to justify this position. 

( In his article, The World Vision of Teilhard de 
< 

Chardin, • F.G. Elliott states: 

Teilhard's work is incontestably a philosophi­
cal one, and it is philosophical in the true 
and full sense of the word for the simple rea-

14. As will become immediately evident, the word "phi­
losophical" here is taken in very broad sense. A more 
precise evaluation of the nature of Teilhard's work de­
mands further analysis of that work. An approach to such 
an evaluation will be found in Chapter V, below. 
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son that it seeks to answer the fundamental 
question: "What is man?" and above all, "What 

-i cr 

is his future?"-1--3 

Added to Elliott's reason is the fact that Teilhard 

insists that he is dealing with "the whole phenomenon of man 

within his whole context. He is looking for causes which 

are more ultimate than those considered by the physical 

i sciences. For these reasons, his work cannot be approached 

simply as analysis of a physical or biological nature; it 

must be considered to be in some way philosophical. 

j 
Teilhard "s statement that his work is not metaphys-| 

ical could be interpreted to mean that, recognizing the na-
i 
t 

j ture and value of metaphysics, he realizes that his pheno-

! menological approach is inherently limited and cannot en-

I 
| croach upon the domain of the metaphysician. In Le Pheno-

16 mene Humain itself, there is evidence for this position. 

A look at some of the author's correspondence, however, j 

indicates that he meant something quite different. Con- j 

15. F.G. ELLIOTT, "The World Vision of Teilhard de Char­
din", in International Philosophical Quarterly, I, 4, p. 
621. 

16. cf., TEILHARD, Le Phenomene Humain, footnotes on 
pages 186, 206 & 332. 
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sider, for example, the following excerpts from Teilhard's 

letters: 

Je me mefie de la Metaphysique (au sens habituel 
du mot) parce que j"y flaire une geometrie. Mais 
je suis pret a reconnaitre une autre espece de 
Metaphysique qui serait reellement une hyperphy-
sique, - ou une hyperbiologie. 

... je serais heureux de vous voir (comme je m'y 
essaie moi-mSme) penetrer a partir de la dans les 
questions spirituelles et humaines avec les me-
thodes de la Science, de maniere a substituer aux 
Metaphys iques dont nous mourons une Ultraphysique 
(la vraie phusike des Grecs, j'imagine) ou Matiere 
et Esprit seraient englobes dans une meme expli­
cation coherente et homogene du Monde.^ 

/The essay La Centrologie is/ un essai d'explica­
tion universelle: non point synthese a priori, 
geometrique, a partir de quelque definition de 
l'"etre", - mais loi de recurrence experimenta-
le, verifiable dans le champ phenomenal, et con-
venablement extrapolable a la totalite de l'Es-
pace et du Temps. Non pas une Metaphysique 
abstraite, - mais une ultraphysique realiste de 
1'Union.18 

Teilhard's attitude towards metaphysics is evident 

from the above quotation. It would seem, however, that he 

17. TEILHARD, cited in: CUENOT, Pierre Teilhard de Char­
din, Paris, Plon, 1958, p. 264. (Letters of April 29, 1934 
and October 11, 1936). 

18. Ibid., p. 287. 
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is referring to a rationalistic metaphysics such as that of 

Leibniz or Spinoza, rather than a more realistic Aristote-

lian-Thomistic metaphysics; but other statements indicate 

that he did not distinguish between the rationalist and the 

scholastic. For example: 

... forces comme nous le sommes hors du cosmos 

statique aristotelicien, et introduit (par le 
systeme entier de la Physico-chimico-biologie 
moderne) dans un Univers en etat de Cosmogene-

19 • I 
se... I 

i 
Vous §tes preoccupe, avec raison, par la ques- j 
tion des "essences". Mais comprenez bien que, j 
puisqu'il s'agit desormais pour nous de passer 
d'une "metaphysique de Cosmos" a "une metaphy­
sique de Cosmogenese", - comprenez bien, dis-
je que la question n'est pas exactement de sa-
voir comment il faut conserver, mais comment il 
faut transposer (a une dimension de plus), la 

. . , on 
notion de fixite des essences. u 

4 

Teilhard's reaction against metaphysics and his 

desire to replace it with a hyper-physics is, then, not I 

limited to the rationalist, but is extended to Aristotle's 

metaphysics, which Teilhard would seem to consider also j 

rationalistic. Cuenot emphasizes this point by stating 

19. Ibid., p. 441. (Letter of April 28, 1954) 

20. Ibid., p. 448. (Letter of April 25, 1954). 

U 
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that: 

Tous 1'effort de la science et de la philosophie 
teilhardiennes consiste au contraire a reagir con-
tre la conception aristotelicienne d'un temps cy-
clique, en subordonnant etroitement les vagues a 
la maree, les oscillations a* la derive (DRIFT) 
/sic/ orthogenetique. 1 

A hint that the immobilist position is, for Teil-

J hard, the general position of Scholastics to the present 

day is found in a statement in a letter discussing a sym­

posium held in 1954 at Columbia University: 

J'ai naturellement pris vigoureusement position 
(avec Huxley et la grande majorite des scientistes) 
contre la position immobiliste, helas, des elements 

| les plus christianises de la section, a savoir 
| Gilson,..,22 

It would appear, then, that Teilhard considers all 

j 
| metaphysics to be rationalistic, abstract systems dealing j 
i 

I 
with fixed essences, and therefore viewing the universe as 

! 
static. This concept of metaphysics is almost identical j 

i 
with that of the Marxist, or the modern positivist. On the j 

! 

other hand, whereas the p o s i t i v i s t or m a t e r i a l i s t merely j 

21. 

22. 

Ibid., p. 

TEILHARD, 

421. 

Nouvelles Lettres de Voyage, P-

1 
! 
i 
j 1 

180. | 
! 

1 
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rejects metaphysics, Teilhard replaces it with his hyper­

physics, which does attempt to present a picture of the 

whole phenomenon. To this extent his synthesis is not 

positivistic. 

Le moment est venu de se rendre compte qu'une in­
terpretation, meme positiviste, de l'Univers doit, 
pour etre satisfaisante, couvrir le dedans, aussi 
bien que le dehors des choses, - 1'Esprit autant 
que la Matiere. La vraie Physique est celle qui 
parviendra, a integrer 1'Homme total dans une 
representation coherente du monde.23 

His "science" is not, therefore, modern science 

with its present limits, but an all-encompassing hyper­

physics. Teilhard's vision of a continuously evolving 

universe led him to the rejection of compartmentalization, 

both on the level of extra-mental reality and knowledge. 

There is, for him, one true natural science which develops 

24 continuously from what is now called physics. 

L'Homme ne peut etre compris que en remontant de 
la Physique, de la Chimie, de la Biologie et de 

23. TEILHARD, Le Phenomene Humain, p. 30. 

24. As well as this unique natural science there is also 
a supernatural science based on revelation, that is, theol­
ogy. The two must converge for a true picture of the whole. 
This will be considered further in Ch. V,The Role of Faith. 
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la Geologie.25 

A view of the whole phenomenon, going beyond the 

exterior to a deeper understanding of what lies beneath is, 

then, also the task of the physicist. In other words, the 

physicist, as physicist or hyperphysicist, must eventually 

consider the more ultimate causes of beings, including the 

great mysteries of faith, as suggested by Teilhard's ref­

erence to the Incarnation as a prodigious biological oper­

ation.26 The synthesis of knowledge is further indicated 

by his reference to his scientifico-philosophico-religious 

manuscripts.2? 

In the light of what is seen above, it is at first 

difficult to understand the vagueness of the preface to Le 

Phenomene Humain, and the footnotes therein, referred to 

above. The following facts may help to explain this. Le 

Phenomene Humain was completed around 1940, and yet, in 

1947 permission to publish had not been given, and in that 

25. TEILHARD, cited in: CUENOT, op. cit., p. 428. 

26. TEILHARD, Le Phenomene Humain, p. 327. 

27. CUENOT, op. cit., p. 287. 
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year Teilhard was ordered by his superior to write no more 

philosophy. Regarding this censorship, which was never to 

be lifted, Teilhard wrote in a letter: 

A la reflexion, le moyen m'est apparu de satisfaire 
les exigences du censeur, sans rien alterer, evidem- j 
ment, de ma pensee, mais en'parsemant mon texte d'un 
certain nombre de "points sur les i" (par notes 
infra-marginales, - et aussi dans les douze pages, 
maintenant pretes, du sommaire-postface qui me 

j paralt bien), 2 8 

] Notwithstanding the absence of a complete appraisal of 

j 
the nature of hyperphysics it seems evident that Teilhard's j 

I I 
i 

synthesis is not intended to be natural or physical science 1 

but rather an extension thereof presented as a substitute 

j for metaphysics. Moreover, insofar as Teilhard treats of 
! the whole man, that is, of both matter and spirit, his j 
i ! 
| hyperphysics must be approached as a philosophical work I 
and be judged accordingly. j 

C. Teilhard's Concept of Truth: j 

Truth, that is, the conformity between the idea and j 

the known object, may be arrived at in different ways. j 

Direct observation, whether or not it exhausts the intelli- | 

28. TEILHARD, Nouvelles Lettres de Voyage, p. 97, 
(footnote). 
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gibility of the object, can give us certain knowledge about 

some aspects of the object, and therefore, some absolute 

truth. ^Truth may also be arrived at through the methods of 

inductive and deductive reason. The truth of the results 

of induction will depend upon the accuracy and universality 

of the individual facts. The truth of the conclusion of 

deductive reasoning depends upon the truth of the premises 

and the logic of the deduction. 

Teilhard's conclusions obviously are not arrived 

i 
at through direct observation for they are too extensive j 

both in time and space, as is the case for any general 

theory of evolution. Nor are they arrived at by a simple j 
i 
i 

process of induction from a set of observed facts. And, as i 

Teilhard himself states: "chacune des propositions ci-dessusj 
5 

\ 
formulees-n"est pas absolument deductive, ni par suite 

cogente.' J \ 

In what light, then, can the truth of Teilhard's i 

i 

conclusions be judged? Teilhard himself follows the prin- j 

i 

2 9 . TEILHARD, " A g i t a t i o n ou Genese?" i n , L ' A v e n i r de 
1'Homme, p . 2 8 7 . 
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ciple "qu'une plus grande coherence est le signe infailli-

ble de plus de verite." ^ 

En science (et ailleurs...) la grande preuve de 
verite est la coherence, et la fecondite. Pour 
notre intelligence, une theorie est d'autant 
plus certaine qu'elle met plus d'ordre dans 
notre vision du Monde, - et en meme temps, 
qu'elle se montre plus capable de diriger et 
de soutenir en avant notre pouvoir de recher-

j che et de construction. (Theorie vraie = la 
plus avantageuse),0i 

For Teilhard, therefore, truth is coherence. 

Accordingly, insofar as the theory of evolution gives a 

coherent picture of the universe, that theory can be ac­

cepted without question, and any true picture of the uni-

j verse must rest upon it. 

I 
! Une theorie, un systeme, une hypothese, 1'Evolu-
, tion? ...Non point: mais, bien plus que cela, 
I une condition generale a laquelle doivent se plier 

et satisfaire desormais, pour etre pensables et 
vrai's, toutes les theories, toutes les hypotheses, 
tous les systemes. Une lumiere eclairant tous les 
faits, une courbure que doivent epouser tous les 
traits: voila ce qu'est 1'Evolution. 2 

30. TEILHARD, ibid., p. 275. 

31. TEILHARD, "La Place de 1'Homme dans l'Univers" in, 
La Vision du Passe, p. 318. Cf., also: Le Phenomene Humain; 
Avertissement and Prologue. 

32. TEILHARD, Le Phenomene Humain, p. 242. 
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To the premise of an evolving universe, Teilhard 

adds two other assumptions upon which the validity of his 

conclusions depend. 

La premiere est le primat accorde au psychique, et 
a la Pensee dans l'Etoffe de l'Univers. Et la se-
conde est la valeur "biologique" attribuee au Fait 
Social autour de nous. J 

From these assumptions follows Teilhard's theory 

of the evolution of complexity-consciousness: a continuous 

process which moves along two parameters, from the simplest 

material things, for example free energy, electrons, protons 

to the highest form of being known on earth today, namely 

human society, and beyond, to human society .in union with 

the Omega Point. Teilhard emphasizes the coherence of 

this process by stating that: "De haut en has, une triple 

unite se poursuit et se developpe: unite de structure, unite 

de mecanisme, unite de mouvement."34 j 
i 

Distinctions between realities previously consider-! 

ed to be fundamentally different have vanished. According I 

to Teilhard, the structure and mechanism of development of 
! 
i 

t 

33. TEILHARD, Le Phenomene Humain, p. 22. 

34. Ibid., p. 245. 

Universitas Ottaviensis - Facultas Philosophiae 



r • • 
) 

37 

all levels of reality, from atom to society, has a basic 

unity. This allows for a unity of movement, which is the 

rise and expansion of consciousness. This unity of mech­

anism and structure is so great that Teilhard speaks of 

consciousness and love at the molecular level and below, ° 

and of the Incarnation as a "prodigious biological opera­

tion."37 

Accordingly, the following is presented as a simple 

j 

outline of Teilhard's reasoning process in syllogistic form: 
! 
i 

I M. That which is most coherent is true. ! 
I i 

m. The view of a continuous evolution of complex-

I I 
ity-consciousness is the most coherent view. j 

Therefore there must be a continuous evolution of I 
] 

j complexity-consciousness. 

The major is Teilhard's criterion for truth. The 

minor is based on the physical theory of the evolution of 

material complexity, in addition to some further observa-

35. cf., Ibid., pp. 245-251. j 
! 

36. cf., for example: Ibid, L'Amour-Energie, p. 293ff. 

37. Ibid., p. 327. 

Universitas Ottaviensis - Facultas Philosophiae 



I — 

38 

tions and, as Teilhard himself says, many intuitions. ° 

By analysis and extrapolation Teilhard draws further con­

clusions about "the ultimate earth" from the above conclu­

sion. 

Although Teilhard himself appears to have been 

convinced of the truth of his synthesis, the conclusions 

j cannot be, and in this work are not considered to be facts, 

but rather theories, more or less probable. in recognition 
i 

of the rather pragmatic nature of Teilhard's concept of j 

I 
truth it might be better to categorize these theories as j 

j "good" or "bad", as theories should be categorized, rather 
| I 
j than as "true"1 or "false". A theory is good if it presents 

j a probable, or at least possible explanation of the facts, 1 

| if it does not contradict the facts, if it presents a sim-
I 

pier or more coherent picture of reality, and if it is * 
j 

useful. A theory might meet all these conditions without j 
its conformity to reality, that is, its truth being actually 

I 
known. | 

I 
3 8 . c f . , TEILHARD, " A g i t a t i o n ou Genese?" i n , L ' A v e n i r J 

de 1'Homme, p p . 2 8 7 - 2 8 8 . 
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D. Conclusion: 

The synthesis of Teilhard de Chardin develops from 

his scientific background, or, as we have called it above, 

his world vision as a natural scientist. Hence it has been 

stated that one must share in this world vision if one is 

to understand and appreciate his synthesis. One must see 

the universe as Teilhard the scientist saw it: as an homo­

geneous, continuously developing dynamic complexity. 

At the same time, however, it must be borne in 

mind that Teilhard does not share the positivist's view 

that the empirical sciences as presently defined can lead 

j man to a complete understanding of reality. For Teilhard 

an extension of physics and biology is required, that is, 

i j 

a hyperphysics or hyperbiology which, using an expanded 

principle' of coherence, will consider not only complexity 

but also consciousness. Hyperphysics, a replacement for 

metaphysics, will study the whole man in.his total natural 

context. By its very nature, then, hyperphysics is diffi- i 

I 

c u l t t o def ine . But in the l i g h t of i t s objec t : to be a 1 

replacement for metaphysics which wi l l study the whole man, 

and i t s method which must go beyond the method of physics 
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in order to encompass consciousness, hyperphysics must be 

approached as philosophy in a broad sense of the term. 
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CHAPTER II 

THE MEANING OF ORTHOGENESIS 

The English word orthogenesis and the French word 

orthogenese are derived from the Greek orthos meaning 

straight, and genesis meaning origin, or birth, from 

qignesthai: to become or to be born. Etymologically 

orthogenesis is, therefore, a becoming or development in 

a straight line. The word, however, has taken on a number 

of different connotations, which, although related to the 

root definition, may signify widely divergent views of 

evolution. Because of this general difficulty with the 

concept of orthogenesis, the meaning, or meanings of the 

word will be first considered outside of the Teilhardian 

context. Then Teilhard's definition will be presented, j 

followed by a discussion of his criterion for the notion j 

of direction in the orthogenetic process. 

A. The Meaning of Orthogenesis in General: j 

According to Chambers's Technical Dictionary, 

orthogenesis is: 

I 
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...a theory of the mechanism of evolution which 
postulates that variation is determined by the 
action of the environment on the fixed constitu­
tion of the organism, so that the possibilities 
of variation are limited to certain definite 
lines. 

Here orthogenesis is presented as the result of a 

combination of exterior influences and internal conditions, 

in other words, a combination of ectogenesis and autogen­

esis. The limiting factor itself is the fixed constitution 

of the organism. The degree of limitation of the line of 

development depends upon the degree of fixity of the con­

stitution. Rather than speaking of fixed constitution it 

may be better to refer to the potentialities of the indi­

vidual which determine, within more or less broad lines, 

the development in certain environmental conditions. Ac­

cording to Van Nostrand's Scientific Encyclopedia this 

notion is generally accepted. I 
i 

It is accepted today that every heritage must have I 
certain potentialities, and therefore evolution of | 
any group must proceed along the lines made possi­
ble by these potentialities. To this extent, j 
orthogenesis is considered to be an established 

1. TWENEY and HUGHES, Chambers's Technical Dictionary, 
New York, The MacMillan Company, 1961, p. 600. 
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principle. 

Analysis of this definition shows it to be almost 

self-evident, so that the term orthogenesis defined in this 

manner would be generally accepted by modern science. Those 

who reject it do so because of other meanings which they 

attach to it. For example, the words of three authors often 

quoted by Teilhard may be considered. First, according to 

Sir Julian Huxley: 
i 

The discovery of the principle of natural selection ! 
made evolution comprehensible; together with the 
discoveries of modern genetics, it has rendered j 
all other explanations of evolution untenable. So j 
far as we know, not only is natural selection in­
evitable, not only is it an effactive agency of 
evolution, but it is the only effective agency of 
evolution. With the knowledge that has been 
amassed since Darwin's time it is no longer pos­
sible to believe that evolution is brought about ; 
through the so-called inheritance of acquired I 
characters - the direct effects of use or disuse 
of organs, or of changes in the environment, or 
by the conscious or unconscious will of organisms; 
or through the operation of some mysterious vital 
force; or by any other inherent tendency. What 
this means, in the technical terms of biology, is 
that all the theories lumped together under the 
heads of orthogenesis and Lamarckism are 

2. Van Nostrand's Scientific Encyclopedia, 3'd edition, 
Princeton, N.H., D. Van Nostrand Co. Inc., 1958, p. 1168. 
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invalidated. 

For Huxley, then, orthogenesis is Lamarckian auto­

genesis, and, as such, cannot be considered to be a scien­

tific theory. It is either speculation with no basis in 

reality, or a modern version of old superstitions. 

The problem surrounding the term orthogenesis ap­

pears, from the above, to be one of meaning. If it is de­

fined in a modern Darwinian context, including reference to 

I 
autogenesis and ectogenesis, as in Van Nostrand, it is ac- j 

ceptable. If it is identified with a purely autogenetic 

1 
or Lamarckian process it is generally rejected. The problem 

is further pointed out by Blum and Simpson. According to 

i 
Blum: I 

! 
The idea of direction in evolution is sometimes j 
associated with the term orthogenesis, a word j 
whose usage seems to be somewhat uncertain. If j 
employed to describe the persistence of evolution j 
in certain pathways, the term may be useful. On 
the other hand, if an extraphysical directing j 
factor is implied - as seems often to be the case j 
when mention is made of a "theory of orthogenesis" 1 

3. Julian S. HUXLEY, Evolution in Action, New York, j 
Mentor Books, 1957, p. 35. j 

| 
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- only confusion results. 

The "extraphysical directing factor" to which Blum 

refers, - the counterpart of Huxley's "mysterious vital 

force", indicates that Blum also rejects orthogenesis if 

it is synonymous with autogenesis or some forms of vitalism. 

Although he accepts it if it means simply that evolution 

follows certain paths, he warns that to say that evolution 

follows a "straight line" is meaningless, and it might be 

better to avoid the term orthogenesis altogether. 

Simpson states that, although evolution does not 

follow a steady, undeviating path, neither can it be con­

sidered random. There is some direction and orientation. 

Regarding the term orthogenesis, however, he states: 

Evolution in a straight line is commonly called 
"orthogenesis" and will be found discussed under 
that title in most books on evolution. The term 
has, however, been kicked around so much that 
hardly any two students mean exactly the same 
thing when they use it. To some it means little 
more than that evolution is not completely random. 
To others, use of the term implies granting the 
whole finalist thesis of undeviating progress 
toward a goal. Arguments over orthogenesis are 

4. Harold F. BLUM, Time's Arrow and Evolution, New York, 
Harper & Bros., 1962, p. 180. 
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unduly obscured and complicated by entirely un­
important semantic difficulties. It usually is 
understood, however, to mean a postulated inner 
urge or inherent tendency for evolution to con­
tinue in a given direction. 

Three main meanings emerge from the above discus­

sion: First, orthogenesis may have a purely descriptive 

sense, meaning that evolution has some direction, or follows 

some path, more or less straight, more or less limited; it 

is not completely random. Secondly, orthogenesis may refer 

to a determined evolution, following a well-defined line 

within rigid limits. This definition is also descriptive, 

but leads directly to the notion of a set goal and a tend­

ency toward that goal. It is related, therefore, to a 

third use of the term orthogenesis which connotes a kind 

of causality insofar as it refers to an inner urge, a 

mysterious vital force or a non-physical directing factor, 

which causes evolution to follow a straight-line path. 

The first definition, inasmuch as it leaves room 

for some random motion and meandering, some accidents, dead­

ends and even regressions, should be acceptable to most 

5. George Gaylord SIMPSON, The Meaning of Evolution, New 
York, Mentor Books, 1956, p. 32. (cf. also p. 30 & 31). 
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Darwinians. In it, however, the meanings of "direction", 

"path" and "straight" still leave problems, which will be 

6 discussed later in this chapter. 

The second descriptive meaning of orthogenesis may 

have suited an earlier, simplified picture of evolutionary 

development, but cannot be applied today. Evolution is no 

longer pictured as a tree with a main trunk and a few well-

defined branches steadily growing upward, but rather as a 

tangled bush which, although in general growing up_, has 

shoots in all directions, as well as dead-ends. 

The third definition would be rejected in general 

as being too autogenetic or Lamarckian. This is the mean­

ing that Huxley attaches to the word, and, as Simpson points 

out, it is the most common connotation. Dobzhansky, for 

example, uses the term to refer to theories in which pur-

posefulness is a property of life itself, a kind of auto­

genesis in which the potentiality existing in things was 

gradually unfolded in a manner which suited the existing 

6. p. 52ff. 

Universitas Ottaviensis - Facultas Philosophiae 



48 

environment. He says further that it is unfortunate that 

Teilhard speaks of evolutionary development as orthogenetic 

and that this indicates a lack of knowledge of biology on 

Teilhard's part. Dobzhansky apparently feels that Teilhard 

uses the term in the third sense" as defined above. The 

following discussion of the meaning of orthogenesis in 

Teilhard will show that this is by no means entirely true. 

B. The Meaning of Orthogenesis in Teilhard: 

Teilhard is well aware of the problems involved in 

the use of the term orthogenesis. He states that: 

Sous pretexte que ce terme, "orthogenese", a ete 
employe en divers sens discutables ou restreints, 
- ou bien qu'il a une saveur metaphysique, cer­
tains biologistes voudraient qu'on le supprimat 
tout simplement. 

He feels, however, that the word is indispensible 

to convey the notion of direction that he has in mind. He 

brings this notion to the fore in a work written in 1955 

entitled "Une Defense de 1'Orthogenese a propos des Figures 

7. cf. Theodosius DOBZHANSKY, Mankind Evolving, New 
Haven, Yale University Press. 1962, pp. 347-8. 

8. TEILHARD, Le Phenomene Humain, p. 114 (footnote). 
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de Speciation". Here he states: 

Ce mot /orthogenese/ (si discute) etant evidemment 
pris ici dans son sens etymologique, le plus gene­
ral, de transformation dirigee (a quelque degre, 
et sous quelque influence que ce soit que se mani-
feste "la direction").9 

In the same work Teilhard points out that because 

of certain unacceptable meanings of the term orthogenesis, 

such as, "linearite quasi magique des phyla, impliquant 

certaines conceptions vitalistes ou finalistes decidement 

perimees" a respectable paleontologist cannot use the 

word without embarrassment. It must not be rejected, how­

ever, but corrected and reintroduced in a manner that will 

convey the important ingredient of a general direction in 

evolution. 

...pour rendre compte scientifiquement de 1'enorme 
edifice des formes vivantes, tel qu'il se degage 
peu a peu a nos yeux a travers les temps, geologi-
ques, sur pres d'un billion d'annees, est-il vrai-
ment possible de se contenter de "nombres"? ou 
plutot, d'une maniere ou de 1'autre, ne faut-il 

9. TEILHARD, "Une Defense de 1'Orthogenese A Propos Des 
Figures de Speciation" (1955), in La Vision du Passe,p.384 
(footnote). (cf. also: TEILHARD, "La Structure Phyletique 
du Groupe Humain", (1951) , in L'Apparition de 1'Homme, esp. 
pp. 197-8). 

10. Ibid., p. 386. 
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pas inevitablement recourir a des vecteurs - c'est-
a-dire reintroduire ipso facto "de 1'orthogenese"?^--'-

On the one hand Teilhard recognizes the problems 

involved in using the term orthogenesis, and distinguishes 

between the unacceptable and acceptable meanings. On the 

other hand, however, because of the importance he attaches 

to the direction of evolution, he refuses to reject the 

term. 

The very general and cautious definition given by 

Teilhard would seem to be acceptable among Darwinians. 

Evolution is directed, he says, to some degree, and under j 

some influence, whatever it is, and the notion of vectors 

must be applied in some way or other. It is a descriptive 

definition which is basically the same as the first defini­

tion above. He insists, further, that orthogenesis is a J 

general characteristic, a large-scale effect of evolution, 

and in no way implies absolute determinism at any level 

11. Ibid. 
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of development. 2 

Observee sur un nombre de cas et sur un intervalle 
de duree suffisants, la speciation, longtemps repe-
tee, donne naissance a des alignements d'ensemble: 
effet, disons-nous, de phyletisation, - ou, ce qui 
revient au meme, d'orthogenese: ce dernier mot ne 
designant pas autre chose, ici, que l'apparition 
dans le temps, chez especes apparentees, d'une 
distribution statistiquement orientee. 

Prise a ce degre de generality, 1'orthogenese 
(si aprement discutee par les biologistesI) est, 
on le voit, une notion parfaitement simple et 
evidente, - puisqu'elle ne fait qu'exprimer ce 
qu'il y a d'indiscutablement "fibreux" et "radie" 
de l'avis de tout le monde, dans la texture de 
la Biosphere.-'-3 

The relationship between the above authors' notions 

of orthogenesis and Teilhard's will be discussed, but first 

his concept of "direction" will be considered from the point 

of view of its criterion and its cause. 

12. This is a point made by Teilhard as early as 1923 in 
a note on the difference between irreversibility and ortho­
genesis, cf. "Sur la Loi d'Irreversibility en Evolution", 
in La Vision du Passe, p. 71ff. 

13. TEILHARD, "Note Sur la Realite Actuelle et la Signi­
fication Evolutive d'une Orthogenese Humaine", in La Vision 
du Passe, p. 355. (The Concept of a "statistically oriented 
distribution" will be discussed later). 
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C. Teilhard's Criterion for "direction": 

According to Teilhard, that there is some kind of 

"direction" to evolution is indisputable. The axes of 

development of species and phyla can be, and have been 

traced. The problem is: what is meant by direction? Is 

this notion simply a heuristic structure used by the scien­

tist to simplify his categorization of species? Or, is 

there in reality some fact which can be considered as a j 
i 

proper criterion for direction? For Teilhard, the latter 

is the case. 

Teilhard notes that man, at one time, was consid­

ered to be the centre of a static universe. The fall of 

i 
the geocentric theory, however, and further scientific 

development, left man wondering about his place in the 

universe. In fact, it left him wondering about the place 

of life itself. Within the newly discovered dimensions 

of space and time life is considered as an accidental 

occurrence of little importance in the overall picture, an 

epiphenomenon which is born by chance and will disappear 

in the same way. The history of life on earth, including 

the history of man, can be represented as a small parabola, 
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rising and falling, alongside the general parabola of the 

universe plotted by the law of entropy. But such a repre­

sentation would have little real significance, except to 

underline our insignificance. 

For Teilhard, the truth lies between these two 

extreme views. From the viewpoint of spatial dimension man 

certainly is not the centre of the universe, but according 

to Teilhard, there is another valid point of view. Besides 
i 

"1'infiniment grand et l'infiniment petit" there is "1'in- I 

finiment complexe". 4 If one abstracts from the spatial 

dimensions of the universe and considers it from the point 

j of view of growing complexity, life takes on a new signif- j 

i i 

icance. The stars and galaxies, because of their relative-
i 

ly simple make-up, drop to a lower place on the scale than 

the tiny virus. Within this context man takes his place: ! 

...non plus centre d'un monde statique (ceci est 
bien fini), - mais l'Homme, cependant, element 
extrasignificatif, ou meme principal, d'un 

14. cf., TEILHARD, "La Place de l'Homme dans l'Univers" j 
(1942) in: La Vision du Passe, p. 245ff. TEILHARD, La Place' 
de l'Homme dans la Nature, Paris, Editions du Seuil, 1956, 
p. 25ff. TEILHARD, "Vie et Planetes" (1945) in: L'Avenir de j 
1'Homme. 
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1 S Monde en mouvement. J 

In this light, the galaxies, the stars, our planet, 

all take on importance inasmuch as they produced the neces­

sary conditions for the emergence of more complex beings. 

The dimensions of the sun, in themselves, are of little 

significance from this point of view. What is important 

is the fact that the sun emits life-sustaining radiation. 

By complexity, Teilhard refers not simply to the 

number and variety of elements forming the ensemble, but 

also to their arrangement. In La Place de l'Homme dans 

la Nature, he defines complexity as follows: 

...sous cette expression, j'entendrai, fort preci-
sement, la combinaison, - c'est-a-dire cette forme 
particuliere et superieure de groupement dont le 
propre est de relier sur soi un certain nombre fixe 
d'elements (peu ou beaucoup, peu importe), - avec ou 
sans l1appoint auxiliaire d'agregation et de repe­
tition, - en un ensemble clos, de rayon determine: 
tels l'atome, la molecule, la cellule, le metazo-
aire, etc.-'-' 

15. TEILHARD, "La Place de l'Homme dans l'Univers", in 
La Vision du Passe, p. 306. (cf. also ibid: p. 317 (graph), 
and La Place de l'Homme dans la Nature, p. 31). 

16. cf., Ibid, pp. 312-313. 

1 7 . TEILHARD, La P l a c e de l'Homme d a n s l a N a t u r e , p . 2 9 . 
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According to this definition a star, though con­

taining more elements than a virus or a man, is less com­

plex. It is a large, but simple aggregation. A crystal, 

being no more than a simple geometric repetition of parti­

cles, no matter how many, would also be less complex than 

a virus. The important characteristics of complexity are: 

18 "Nombre fixe d'elements, ensemble clos." 

The concept of increasing complexity' is in accord 

with the generally accepted theories of the origin and de­

velopment of the universe, as presented earlier. At the 

lower levels of development the degrees of complexity are 

quite evident: the water molecule is more complex than the 

hydrogen atom; the protein molecule is more complex than 

the water molecule. At the more advanced levels of 

evolution, however, the relative complexities become more 

obscure. First, there is no single line of ascent but 

rather, as Teilhard states, a thick column of pluricellular 

types developing in the general direction of complexity. { 

Secondly, the complexity of the elements on the rays of 

18. Ibid. 
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this column is so great that it would be virtually impos­

sible to compare them in terms of numbers of elements or 

arrangement. Furthermore, parts of certain beings actually 

become less complex as the whole develops; for example, the 

hoof of the horse. It would appear, then, that complexity 

as a criterion for direction must be abandoned, at least 

at the higher levels of evolutionary development. There 

is, however, according to Teilhard, an empirical criterion 
i 

of complexity at these levels, a parameter which leads one j 

through the labyrinth of living forms. This criterion is 

the development of the nervous system including the brain, 

that is, "cerebration". 

Dans la perfection et la cephalisation croissantes 
des systemes nerveux, nous tenons veritablement, I 
semble-t-il, un parametre concret et precis per-
mettant de suivre, a travers la jungle des formes 
vivantes, la variation absolue et utile de la 
corpuscularite cosmique. 9 

Non seulement une repartition des formes animales 
suivant leur degre de cerebralisation epouse exact-
ement les contours imposes par la Systematique; 
mais elle confere encore a l'Arbre de la Vie un 
relief, une physionomie, un elan, ou il est 

i 
« 

19. TEILHARD,"La S t r u c t u r e P h y l e t i q u e de Groupe Humain", 
in L ' A p p a r i t i o n de l'Homme, p . 196. 
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impossible de ne pas reconnaitre le signe de la 
verite. Tant de coherence, - et ajoutons-le, tant 
d'aisance, de fidelite inepuisable et de puissance 
evocatrice dans la coherence - ne sauraient etre 

on 
un effet du hasard. u 

Mais la seule chose finalement qui compte, dans la 
classification absolue /c'est-a-dire par ordre de 
"complexitejy'des vivants superieurs, c'est (en plus 
du nombre) la perfection, en structure et en agence-
ment, de leurs neurones cerebraux. ^ 

Cephalisation is considered to be a parameter of 

complexity which is concrete, precise, clear and absolute, 

and therefore it provides a means of determining the direc-

22 tion of evolution. 

Teilhard points out that this parameter is indeci-

23 pherable or, at least, uncomputable, insofar as the 

nervous system itself is too complex for easy comparisons 

of relative complexity. These comparisons, however, can 

be made by the measurement of certain morphological char-
i 

a c t e r i s t i c s such as the folding, and concentrat ion of the 

2 0 . TEILHARD, Le Phenomene Humain, p . 1 5 8 . 

2 1 . TEILHARD, La P l a c e de l'Homme d a n s l a N a t u r e , p p . 
6 9 - 7 0 . 

2 2 . TEILHARD, Le Phenomene Humain, p . 1 5 8 . 

2 3 . c f . TEILHARD, La P l a c e de l'Homme dans l a N a t u r e , p . 
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brain in the head and the selective development of certain 

parts of the brain. This does not lead directly to a single 

line of development but rather to a "quivering spray of 

foliage."^4 From the multitude of lines of development, 

however, through the application of this parameter there 

springs' a principal axis of development. Amidst a bundle 

of developing living forms, each with its own direction, 

there emerges a main line of development which defines the 

main direction of evolution. 

At this point the question arises: how can a j 
j 

quantitative analysis of complexities lead to such a con­

clusion? Who can say that one line of development has a 

privileged position amongst the rest? From the point of 

j view of biology there is no reason to place the development 

of any one phylum on a pedestal. A cephalic index or 

cranial capacity is not enough, in itself, to enable one 

to state that one being or species or phylum is apart from 

the rest. Something other than mere complexity is required j 
£ 

for such a qualitative judgement. What is this "other"? S 

! 

2 4 . c f . TEILHARD, Le Phenomene Humain, p . 1 5 8 . 
1 
I 
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For Teilhard, it is the principle of consciousness. 

Cerebration has been discussed from the point of 

view of complexity alone, and indeed, Teilhard himself 

considers it in this light. According to him, however, 

complexity and consciousness cannot be separated. Conscious­

ness is not an accidental occurrence at the level of the 

higher animals, but a necessary element along with com­

plexity in every being, and accordingly, a necessary ele­

ment in all development. 

Consciousness is universally recognized at the 

animal and human level. Moreover, the generally accepted 

view that man is essentially different from the lower 

animal is based, not on the increased complexity of his 

nervous system, but on his more perfect kind of conscious­

ness. The physical scientist, however, is not particularly 

interested in consciousness; it is considered to be, as 

Teilhard says, an epiphenomenon. The physicist and chemist 

have no interest at all in psychic activity. The biologist, 

although he recognizes its existence in the objects he 

studies, is still chiefly concerned with complexity. 

Teilhard feels, on the other hand, that psychic activity, 
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or consciousness, or a within must be recognized at all 

levels of development alongside the material complexity or 

without of things. Not only must it be recognized but it 

must be considered as an integral and essential part of 

the object of the science, whether it be biology or physics. 

A science which is concerned with the within and without, 

the whole phenomenon, is Teilhard's hyperphysics or hyper-

biology. 

Accordingly, it is not through the eyes of the 

i 

physical scientist alone that Teilhard sees direction in 

evolution. He makes no attempt to argue against the common­

ly accepted view of the scientific community that the de­

velopment of material complexity, as presented by the gen­

eral theory of evolution, does not lead to the conclusion 

that there is a true direction to evolution or that evolu­

tion has a goal. Nor does he abandon the physical sciences 

and present metaphysical proofs for orthogenetic develop­

ment. His concept of an evolution with true direction, 

and the criteria he presents for the establishment of this 

direction must be understood within the context of his 

hyperphysics. It is based upon his belief that on the 

I 
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exterior, that is, on the level of material complexity, 

evolution is essentially the development of the nervous 

system, and that this corresponds to the development of 

consciousness on the interior, with the result that evolu­

tion is ultimately psychic in nature. This introduction 

of Teilhard's panpsychism with its concepts of the within 

and without leads directly to his explanation of the mech­

anism of orthogenetic development. 

j D. The Mechanism of Orthogenetic Development: 
j 

Teilhard's definition of orthogenesis has been 

j presented as an acceptable one, and yet biologists who 

would accept his definition may still reject his theory of 

| orthogenetic evolution. According to Fr. Forsthoefel, 

"Modern biologists as a group reject Teilhard's orthogene­

sis as an explanation of evolution..."25 The objections 

may begin with Teilhard's consideration of two parameters 

of evolution, that is, complexity and consciousness as | 
j 

introduced in the last section. The root of the problem, 

25. Paulinus F. FORSTHOEFEL, "Beneath the Microscope", 
in: R. T. FRANCOEUR (ed.) The World of Teilhard, Baltimore, 
Helicon Press, 1961, p. 108. 
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however, lies deeper within the Teilhardian synthesis in 

the explanation of the fundamental mechanism of evolution. 

For many, the theory of evolution itself gives an 

explanation of man's nature and provides the key to his 

future. Friedrich Engels, for example, stated that evolu­

tionary development is the Ariadne's thread that leads the 

26 

way out of the labyrinth. Many, like Engels, see Darwin­

ian chance or natural selection as ultimate causes without 

looking further for the explanations of these concepts. | 

i 

For Teilhard, however, evolution is not an ultimate! 

explanation, but is itself a labyrinth; the Ariadne's thread 

is the axis of development of complexity-consciousness. 

Moreover, the development of complexity-consciousness must 

itself be explained and its orthogenetic character demons­

trated. Contrary to Father Forsthoefel's suggestion there­

fore, Teilhard's orthogenesis should not be considered to 

be an explanation of evolution. It is an aspect of evolu­

tion which, once seen, gives the process a true sense, but 

it is also an aspect of evolution which must be explained 

26. Friederich ENGELS, Dialectics of Nature, New York, 
International Publishers, 1960, p. 13. 
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and demonstrated by a study of the mechanism of evolutionary 

27 development. Accordingly it is necessary to go beyond the 

definition and criterion of orthogenesis to its explanation. 

This explanation involves discussion of the within and with­

out, centreity and psychic temperature, and radial and 

tangential energy. 

j i) The Without and Within 

Teilhard's theory of orthogenetic development is 

based upon a description of the development of material j 

complexity, or, the without of things. This is, basically, j 
i 

a description resulting from Teilhard's own knowledge of the 

I physical sciences; it conforms with the modern scientific 
theory of evolution and, inasmuch as it may be presented 

in purely spatio-temporal terms, it is a mechanistic 

description. 

27. The use of the term mechanism here and throughout 
this work is not meant to suggest that Teilhard's synthesis 
is mechanistic. The meaning intended is: physical or men­
tal processes whether conscious or unconscious, by which ] 
some result is produced. (Webster's New Twentieth Century j 
Dictionary). ' 
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Teilhard then presents an explanation of this 

physical development. Psychic energy is introduced as the 

dynamic and vital principle of the evolutionary process. 

It is necessary for an explanation of the whole phenomenon, 

and, because of this, the physical scientist himself will 

eventually have to become involved with it. At present, 

however, only those physical scientists who consider the 

higher forms of natural development are at all concerned 
| 

with psychic activity. To the extent that they are con- j 
l 

cerned with psychic activity the life-sciences tend away j 

s 
from purely mechanistic explanations, since a vital princi-

i 
pie manifests itself in the activities of higher forms of 

life. 

Those sciences which deal with the lower end of 

the spectrum of development, such as relativity physics 

and quantum mechanics, are still basically mechanistic. j 

The discovery of the tremendous energy which exists at the j 

level of the atom and sub-atomic particle, and the subse­

quent development of wave and field theory, however, indi­

cate a tendency away from the classical mechanistic ap- [ 

proach. But so far, these theories are little more than 
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mathematical models which represent in abstract terms what 

is known of reality without presenting any true explanation 

of the source of the new-found dynamism or the activity it 

produces. 

Within the physical sciences themselves there is, 

at present, no justification, and possibly no necessity for 

j the Teilhardian extrapolation of psychic activity from the 

highest level of material being to the lowest. The zoolo-

i 
gist is justified in explaining certain types of animal j 

i 
behaviour in terms of psychic activity which is found pri- J 

I 
f marily on the human level, since man, as an animal, is a 
i 

j member of the class of things which the zoologist studies. 

The nuclear physicist, on the other hand, it not in the j 

fortunate position of being himself a member of the class 

which he studies. He is not in a position to assume that i 

the activities of the objects within his view as a physicist 
j 

can be explained in the same way as the activities of more j 
| 

developed objects, such as animals or man. At this stage i 

in the development of the physical sciences, the physicist | 
f 

must be content with the application of mathematical models I 

as a substitute for explanation. j 

I I 
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This is not to say, however, that such an extrap­

olation cannot be justified from any point of view. Teil­

hard " s premise that all energy is psychic comes not from 

an analysis within one branch of the physical sciences, 

but rather from a synthesis of all branches. The physical 

sciences, when viewed from a height, are seen to have the 

same continuity and homogeneity as the world which they 

study. Physics blends into physical chemistry, physical 

chemistry into biochemistry, biochemistry into biology. 
i 

The actual dividing lines between the sciences are so j 
| 

arbitrary that a scientist himself may not be sure whether 

he should be called a physicist or a physical chemist, a 

biochemist or a biologist. Accordingly, the justification 

for Teilhard"s starting point cannot be found in any par­

ticular segment of nature, nor in any particular physical j 

i 

science, but rather in the universe at large, and the 
I 

physical sciences in general. '• 

I 
Although Teilhard's theory is based on a world ! 

! 
vision acquired through modern physical science, it does ; 

not follow that all those who accept the scientific basis 

will accept the theory. The realization that the universe j 

: . : _ : : 1 
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today is the result of a continuous deve-lopment from funda­

mental particles leads some to the conclusion that the most 

complex beings, such as man, may be totally understood by 

analysing them into their component parts. These simple 

parts will fit neatly into mathematical models, and thereby 

give rise to purely mechanistic explanations. The Cartesian 

j dream comes true, but through empirical methods. If one 

I accepts Bertrand Russell's suggestion that man is nothing 

but an accidental collocation of atoms, one could maintain 

j 
that a complete knowledge of man would be gained by a com- j 

j 
plete study of atoms. This positivistic, mechanistic tend-

j ency is one of analysis and reduction. The more complex, 

j analysed into its component parts, may be reduced to a j 

lower level and studied by a more mechanistic, mathemati-

cized science. Man, considered as a collocation of atoms, 

i 
would become the object of study of the atomic and nuclear t 

physicists. ', 
i 

The vision of a continuously developing universe \ 
t| 

l 

leads Teilhard to a vitalistic explanation rather than the ] 
i 
i 

mechanistic one discussed above. The continuity and homo­

geneity of the universe lead him to the conclusion that j 

. J 
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there is a unity of structure and mechanism throughout. 

Accordingly, since complexity and consciousness exist at 

the upper levels, it is reasonable to assume their exist­

ence at all levels of material being, even though conscious­

ness is not apparent at the lower levels. 

Puisque, en un point d'elle-meme, l'Etoffe de 

l'Univers a une face interne, c'est forcement 
qu'elle est biface par structure, c'est-a-dire 
en toute region de l'espace et du temps, aussi 
bien par exemple que granulaire: Coextensif a 
leur Dehors, il y a un Dedans des Choses. j 

! 
Dedans, Conscience, et done Spontaneite, a ces ] 
trois expressions d'une meme chose il ne nous j 
est pas plus loisible de fixer experimentale-
ment un debut absolu qu'a aucune des autres 
lignes de l'Univers. 

Dans une perspective coherente du Monde, la Vie 
suppose inevitablement, et a perte de vue avant 
elle, de la Previe.28 

Our first encounter with consciousness or the 

within is on the level of man, and then on the level of 

the higher animals. Teilhard, therefore, is making an 

attempt to explain the lower in terms of the higher, rather 

than the other way around as in the mechanistic approach. 

Rather than use his knowledge of the atom to give him ! 

I 
_ — _ _ i 

I 
28. TEILHARD, Le Phenomene Humain, pp. 52-3. [ 

1 • t 

: :—, — — :—. : __ 
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further knowledge of man, he uses his knowledge of man to 

lead him to further knowledge of the atom. 

To justify this approach the following consider­

ations should be borne in mind: First, on the level of 

material complexity, continuous development and unity of 

structure are generally accepted. Secondly, the existence 

j of a consciousness or within in man, which is more than his 

material complexity, is also generally accepted. Thirdly, 

the existence of this within explains the activities of 

man. Fourthly, the activities of the simpler material 

I 
beings, especially those below the living, have been de- j 

j scribed to some extent, but in no way have they been ex-

1 plained. Finally, many of these activities, if not all, 

j 
are in some ways similar to those activities of higher 

beings which may be explained in terms of a within; for 

example, the attraction of an electron to a proton, a J 

I 
! , 

i 
29. Some hold that consciousness has developed from mate-) 

rial complexity. Here, however, we are not directing our j 
attention to the source of consciousness, but to its exist- ! 
ence here and now. (It might be noted that even the Marxist j 
philosophers are putting greater emphasis on the distinc- j 
tion between matter and consciousness, cf. International \ 
Philosophical Quarterly; Vol. 4, No. 1, pp. 146ff). I 

I 
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rabbit to a carrot, a man to a woman. 

Finally, from the above five points it is at least 

not unreasonable to assume, or postulate, the existence of 

continuity and homogeneity on the level of consciousness 

as well as on the level of complexity. Such an assumption 

leads to a more coherent picture of the universe and gives 

i a unified explanation of all activity. Though at present 
! 
it is not empirically verifiable, it could nevertheless be 

classed as a good scientific theory, and "true" according 

j 
to Teilhard's criterion of truth. I 

j The scientist who knows the modern theories of 
< 

j general evolution should have no difficulty in accepting I 

I this theory- Those, however, who reject the notion of a 

• "mysterious" vital principle may in the beginning reject j 
i 

Teilhard's panpsychism. The analytical, positivistic j 
i 

mind, interested in reducing the more complex to the less 

complex, sees no reason to assume the existence of a sepa- [ 

rate line of development for consciousness. For the analy- \ 

tic positivist, the appearance of consciousness at the > 

i 
higher levels of evolution might be explained in terms of j 

material complexity. To introduce a line of development | 

> 
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of consciousness alongside that of complexity would seem 

gratuitous at least, if not a remnant of bygone supersti­

tions . 

For Teilhard, however, the within of things is not 

the product of superstition or rationalism, both of which 

he would reject. It is mysterious in the sense that it is 

not yet completely understood, but not in the sense that 

it is beyond the understanding of science. According to 

j Teilhard, if one attempts to synthesize, to obtain a 

coherent picture of the whole, one cannot sidestep the 

problem of the within, or the spiritual face of material 

| beings. The assumption of a within is not gratuitous, but 

i necessary. ° 

Le moment est venu de se rendre compte qu'une in­
terpretation, m§me positiviste, de l'Univers doit, 
pour Stre satisfaisante, couvrir le dedans, aussi 
bien que le dehors des choses, - 1'Esprit autant 
que la Matiere. La vraie Physique est celle qui 
parviendra, quelque jour, a integrer l'Homme total 
dan's une representation coherente du monde. -

30. cf., TEILHARD; "L'Energie Spirituelle" in: Le Pheno-
mene Humain, p. 59ff. 

31. Ibid., p. 30. 

t 
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It is within this "true physics" or hyperphysics, 

which considers both the within and the without that one 

can see a direction in evolution. Complexity is encountered 

first, and accordingly the development of the nervous sys­

tem is the first criterion or the first indication of 

direction. But the development of consciousness, which 

cannot be separated from complexity, is what gives direct­

ion its true meaning; it is this that makes evolution truly 

orthogenetic. What must be considered, then, for an under­

standing of orthogenesis in Teilhard, is the development 

of complexity-consciousness. 

A partir du "mycelium" initial Proteines-Monocel-
lulaires qu'il faut bien supposer, dans tous les 
cas, a la base de l'operation generale de vitali-
sation planetaire, une gerbe touffue de types 
pluricellulaires jaillit ... en direction generale 
de quelques accroissement en complexity et conscien­
ce. 2 

ii) Centreity and Psychic Temperature: 

As has already been stated, according to Teilhard i 

the absolute classification of living things, from the j 
j 

J 

3 2 . TEILHARD, "La S t r u c t u r e P h y l e t i q u e du Groupe Humain",}' 
i n : L ' A p p a r i t i o n de l 'Homme, p . 1 9 6 . \ 
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point of view of complexity, is given by the perfection of 

the structure and arrangement of the nervous system.33 

This is seen to be the criterion of direction because of 

its intimate association with the development of conscious­

ness, the tendency towards "centreity" and " interior isation", 

or the rise in "psychic temperature". 

j Ce qui derechef, faut-il ajouter, definit et me-
i sure la vitalisation d'un corpuscule donne, c'est 

son degre d'interiorisation, ou "temperature psy-
chique" (conscience, culminant chez l'Homme en ] 
liberte). Puisque, avons-nous reconnu, les deux j 

i variables sont etroitement liees. - Qu'est-ce 
• a dire, sinon que, s'il y avait par chance dans j 

le vivant certaine portion (certain organe) plus j 
specialement connectee avec le developpement psy- j 

j chique de l'etre, c'est la complexite de cette \ 
j partie, et de cette partie seule (le reste ne ! 

faisant que troubler les mesures!) qui pourrait, et j 
| qui devrait, etre employee pour apprecier le degre j 

de corpusculisation atteint par le vivant examine. j 

An examination of the scale of beings indicates j 
! 
s 

that their development in the order of complexity does > 
i 
i 

correspond to an increase in the concentration of psychic j 

activity. Because of our limited knowledge of the nature I 
\ 
! 

33. cf., TEILHARD, La Place de l'Homme dans la Nature, J 
pp. 69-70. j 

34. Ibid., p. 68. ] 
i 
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of the beings at the bottom of the scale, an examination 

at this level is difficult. For example, the electron and 

proton have measurable fields of gravitational, electro­

static and nuclear attraction, each of which produces cer­

tain activities. There is no evidence that the source of 

these activities is concentrated in specialized parts of 

the particle, nor, on the other hand, is there any evi­

dence that it is not. One might assume that the simplest 

elements would be very homogeneous, but at present this 

i 
would be just an assumption. Some specialization or con- i 

i 

! 
centration of the source of activity which goes hand in j 

hand with increased complexity is found in the atom. The 
! 
t 

positive charge appears to be concentrated in the nucleus, \ 

whereas the negative charge exists in the electron shells. I 

Any statement, however, regarding psychic energy, or the \ 

concentration of psychic energy at this level certainly j 

does not follow from direct empirical evidence, but from j 
! ( 

our knowledge of psychic energy on a higher level and the j 

assumption that there is in nature a fundamental unity of j 

j 
structure and mechanism. 

! 
Specialization becomes more evident at the lowest j 

t 
I 

: ,— : = _J 
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levels of the scale of living beings. Some cells, for 

example, may perform the activity of bringing in material 

from the environment, while other cells will perform the j 

activity of assimilating it as food. This specialization 

is very evident in the plants with which we are most famil­

iar. Different activities are concentrated in different 

i parts of a plant; for example, in a tree the roots per­

form the activity of absorbing moisture from the ground, 

while the leaves absorb sunlight. Still, there is no 

i 
central agent at this level directing the various activi- j 

j 

ties. This extreme concentration is not found until one j 
< j 
comes to the development of the brain in the animal king-

"I dom, where there is increased specialization of the parts 
! 

and a higher and higher degree of concentration or central­

ization of psychic activity within the head. From this 
I 

point on the rise in psychic temperature corresponds with 

the growing complexity of the nervous system. This develop­

ment does not follow a straight line, as has already been j 
1 

stressed; but a privileged axis does emerge, leading to \ 
i 
j 

man w i t h t h e g r e a t e s t c o m p l e x i t y and h i g h e s t c o n c e n t r a t i o n 
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of psychic energy. 

i 
It should be noted once again that Teilhard does j 

not attempt to explain the higher in terms of the lower. 

This becomes more evident from the above discussion. If 
I 

Teilhard sees psychic energy at the inanimate or lower 

animate levels, it is not from direct observation, but 

from his knowledge of psychic activity in man and his 

belief in the unity of structure and mechanism of nature. 

An analysis of atoms alone would not necessarily lead to 

the conclusion that their activity is caused by fundamen- [ 

I 
tally the same kind of energy which causes activity in 

i 

man. Such a conclusion comes only from a synthesis that 

views the world of consciousness and matter as a unified 
i 

whole. It follows, then, that Teilhard"s concept of direct­

ion does not come directly from analysis of the elements i 
i 
I 

involved in evolution, but from his synthetic world view. j 
I 
I 
I 35. Concentration of psychic energy does not necessarily I 

involve increased specialization of parts, or vice versa. I 
In fact, over-specialization may lead to a dead-end in | 
total development and possibly extinction, whereas beings j 
which have continued to develop the most have shown great j 
diversification within a specialized part (e.g. man's hand). 

I 
. . i 
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iii) Radial and Tangential Energy: 

For an understanding of the mechanism of the devel­

opment of complexity-consciousness, as well as an explana­

tion of the relationship between orthogenesis and certain 

physical laws, especially the second law of the thermody-

j namics, Teilhard's theory of radial and tangential energy 

i 

is essential. 

As has already been seen, Teilhard maintains that 

all energy is essentially psychic in nature, and that the 

within is the source of this energy. In an analysis of 

this energy he states that there must be a single energy 

' operating in the world, but it has two distinct compo­

nents , 

... cette energie fondamentale se divise en deux 
composantes distinctes: une energie tangentielle 
qui rend 1'element solidaire de tous les elements 
de mime ordre (c'est-a-dire de meme complexity 
et de meme "centreite") que lui-meme dans l'Uni­
vers; et une energie radiale, qui 1*attire dans 
la direction d'un etat toujours plus complexe et 
centre, vers l'avant. ' 

36. TEILHARD, Le Phenomene Humain, p. 60. 

37. Ibid., p. 62. 
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Tangential energy is the energy of matter, the 

energy of the body, or the energy of the without. It is 

the energy with which the physical scientist is immediately 

concerned. Radial energy is the energy of the spirit, the 

energy of the soul, or the energy of the within. Teilhard 

j presents this distinction to safeguard the natural complex-

' ity of the stuff of the universe. On the other hand, his 

insistance that these two energies are merely components 

of one fundamental energy is presented to avoid a funda-

i • 39 
mental dualism, at once impossible and anti-scientific. 

| The physicist defines energy as the capacity to 
i 

i I 
j do work. In keeping with this definition, Teilhard writes: ! 

Sous ce mot, qui traduit le sens psychologique 
de 1'effort, la Physique a introduit l'expres- j 
sion precise d'une capacite d'action, ou plus 
exactement d'inter-action. L'energie est la ! 
mesure de ce qui passe d'un atome a 1'autre au j 
cours de leurs transformations. Pouvoir de i 
liaison, done; mais aussi, parce que 1"atome • 
paralt s'enrichir ou s'epuiser au cours de J 
l'echange, valeur de constitution. u 

38. Ibid. 

39. Ibid. 

40. Ibid., p. 36. 
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But because Teilhard sees two levels of operation, 

he posits two kinds of energy. 

En vertu de la "loi de complexite-conscience" qui 
nous a toujours guides jusqu'ici, on peut dire , 
qu'il existe, dans tout corpuscule, deux niveaux 
d'operation: l'un (appelons-le tangentiel) reliant { 
physico-chimiquement, c'est-a-dire par voie de 
complexity, le corpuscule considere a tous les j 
autres corpuscules de l'Univers; 1'autre (nommons- J 
le radial, ou axial) courant directement de cons- j 

j cience a conscience, et se manifestant, a la 
I hauteur de l'Humain, par les divers phenomenes 

psychologiques ci-dessus mentionnes, d!i "ite 
et de co-reflexion.41 j 

! 
In a footnote following the above quotation Teil- j 

i 
j 

hard identifies radial energy with psychic energy, and j 
! 

tangential energy with physical energy, which seems to < 
j i 
conflict with his statement that all energy is psychic. j 

j 
The explanation for this may be found in the fact that in j 

I 
this work Teilhard distinguishes the two energies accord- j 

ing to the two levels of operation, which are generally | 

I 
known as the physical and psychic. The fundamental capacity^ 

for any activity, according to Teilhard, is psychic. Activ- ; 

ities which flow from this psychic energy are traditionally ! 

41. TEILHARD, "Les Singularities de l'Espece Humaine" in: ! 
L'Apparition de l'Homme, p. 362. j 

I 
, . . I 
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divided into psychic and physical, and that aspect of energy 

which produces the former is called radial, that which pro­

duces the latter is called tangential. 

In the language of the physicist, radial acceler­

ation is an acceleration toward the centre, radial force is 

a force toward the centre; in other words the term "radial" 

j in this context means "towards the centre". The term 

"tangential", when referring to velocity or acceleration 

in physics, means "along the tangent and away from the j 

' I 

j centre". This appears to be Teilhard's reason for the | 

| use of these terms, for he points out that strongly j 

centred particles have a high degree of radial energy, 

whereas particles with less centreity have less radial, 1 
i 

4.3 | 
but more tangential, energy. Increased centreity, or 
increased concentration of the source of psychic activity I 

42. Because of the close association between the physic- | 
al and psychic - the material and spiritual - in Teilhard's j 
thought, there is a general problem in vocabulary, of which I 
the above is one example. Since, for Teilhard, all matter j 
has a within and a without, one could say, for instance, ( 

that in the traditional vocabulary, all matter has a mate- | 
rial aspect and an immaterial aspect. 

43. cf., TEILHARD, Le Phenomene Humain, p. 62 (footnote)J 
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is found in beings higher up on the scale of natural devel­

opment, and so, as beings become more and more centred, or 

more and more highly developed, the tangential energy be­

comes less evident, and the radial energy becomes more 

evident. 

In Le Phenomene Humain, Teilhard identifies radial 

i energy with love. Love, he states, does not exist only on 

the human level. In fact, in order for it to exist in man 

it must exist, in some way, at all levels of development. 

| Teilhard defines love as the affinity of being with being. | 

i 
j He equates it with radial energy when he states that driven j 
i j 

by the forces of love the fragments of the world seek each 
i 

other so that the world may come to being, which state- I 

| 
ment, he insists is neither metaphor nor poetry. This j 

! 
. . . . . s 

identification is made quite definite m a more explicit j 

way in another quotation: 

_, [ 
Seule, une union realisee par amour et dans 1"amour ; 
(ce mot "amour" etant pris a son sens le plus gene- j 
ral et le plus realiste de "affinite mutuelle in- » 
terne") seule une telle forme d'union - parce | 
qu'elle rapproche les etres non pas superficiel- > 

44. Ibid., p. 293. 

i 
—j 
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I 
i 

lement, tangentiellement, mais centre a centre - j 
a physiquement la propriete non seulement de | 
differencier, mais de personnaliser, les elements 

qu'elle organise. -1 

This identification is a consequence of, and fur- J 

ther evidence of Teilhard's belief in the unity of struc­

ture and mechanism in reality. He recognizes that the 

analogy between human love and the affinities between lower 

beings is quite obscure. But whether the relationship can 
i 

be seen or not, he insists that all affinities are funda- S 

mentally the same. Furthermore, it is love energy, or ! 

radial energy at all levels that produces development. \ 

j ' The concept that love exists at all levels of 

material being and that all affinities are fundamentally 

! the same is certainly not a part of modern science. Even \ 

the term "attraction" would be used by the scientist with- ! 

| 
out reference to the attractions associated with human love J 

I 
This concept, however, is an essential part of Teilhard's \ 

\ 
\ 

hyperphysics. It is the ray of light which will help us | 

45. TEILHARD, "Les Directions et les Conditions de 
l'Avenir", in: L'Avenir de l'Homme, p. 302. \ 

i 
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to see more clearly around us. ° 

Here Teilhard's method of explaining the lower j 

in terms of the higher is quite evident. Since he sees 
i 

the attraction between man and man essentially as love, 
I 

and since he believes in a fundamental unity of nature, he 

believes also that the attraction between electron and 

proton, or between hydrogen and oxygen for example, is also 

produced by love. This further unification of the cause 
i 

! 

of development at different levels is very important to j 
1 

his theory of orthogenesis insofar as the direction of j 

I 
evolution may be traced in terms of a development of love j 

energy. The affinity of the subatomic particle is indeed j 

very rudimentary. It is attracted to other masses, as is ! 

all matter, and possibly to another specific particle. 

i 
The same affinities are found farther up the scale of beingj 

i 

I 
with other affinities added, making a more and more complex J 

system of attractions and repulsions. With the advent of 

I 
the nervous system, and the development of its chief } 

( 

ganglion, the brain, the complexity of the affinities \ 
( 

I 
4 6 . TEILHARD, Le Phenomene Humain, p . 2 9 4 . j 

I 
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becomes enormous, increasing alongside the increasing 

centreity until it reaches its peak in man. 

It would seem that to deny that this development 

has direction necessitates either the denial of the funda­

mental unity of mechanism and structure, that is, of Teil­

hard ' s definition of love as the affinity of being for 

being, or the denial of an increase in consciousness and 

affinities. The scientist who favours a theory of contin­

uous evolution to one of special creation should, from the 

point of view of coherence at least, be able to accept 

Teilhard's analogous concept of consciousness and love-

I 
energy. The alternative would involve the supposition 

that psychic activity is an effect of advanced complexity. 

Such a supposition would violate the principle of causality 

inasmuch as it would postulate the development of the 

immaterial from the material, would lead to a less coherent 

view of the evolutionary process, and would lead to the 

conclusion that the fundamental structure and activity of 

the universe can be explained completely in mechanistic 

terms. 

With r e g a r d t o t h e d e n i a l of an i n c r e a s e i n 
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affinities and consciousness, it would be impossible to deny 

that, at least from a quantitative point of view, beings j 

higher up the scale of development are conscious of more 

objects in their environment and have more affinities than 

those below them. Furthermore it seems that this increase 

in psychic temperature and fundamental unity is not simply 

i 

J a quantitative change, but a qualitative change and conse-
i 

quently a true increase in perfection and a true indication 
i 

j of direction. j 

! j 
E. Conclusion: j 

| The term orthogenesis may be used in a purely j 
! 

descriptive way, referring to a more or less directed de- i 

i 
velopment, or it may also connote the actual directing \ 

causes, which are usually conceived of as being mystical ( 

and mysterious vital forces. The latter connotation is ; 

generally rejected by the modern evolutionist. Teilhard's 

i 

definition of orthogenesis is the acceptable descriptive ; 
I 

one in which evolution is seen to follow some pattern and j 

f 
have some direction without being absolutely determined. S 

i 

His explanation of orthogenetic development does, never-
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theless, introduce concepts such as psychic energy and the 

within of things which have been looked upon by some as j 

being mystical and mysterious vital principles with no j 

scientific foundation. 

From what has been discussed above it may be seen 

that the criterion and explanation for orthogenetic evolu­

tion are set in a scientific context. Major questions 

arise, however, when physics is extended to hyperphysics 

in Teilhard's complete synthesis: Is Teilhard's theory of 

orthogenesis based on accepted scientific theory? Is 

it compatible with scientific theory? Is hyperphysics 

| science? These problems will now be considered. 
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Some Problems in Teilhard's Theory of Orthogenesis 

In our earlier treatment of the term orthogenesis, ; 

we saw that it is often associated with Lamarckian evolu- I 

tion and with some mysterious vital principle. Teilhard's 

theory in particular has been labeled Lamarckian and vital- » 

I 
istic. This presents a problem since, on the one hand, ' 

Teilhard bases his synthesis on scientific theory, and on ' 

| the other, scientists as a group reject Lamarckianism and 

vitalism. 

Furthermore, the physical scientist claims that, 

according to the accepted laws of thermodynamics, the uni­

verse is running "down hill", toward complete disorder. 

This also presents a major problem in Teilhard's work. 

Insofar as his theory of orthogenesis is based on scien­

tific theory, how can it be reconciled with the scientific 

theory of entropy? 

Finally, there has been much discussion and debate 

i 

I 1. Chapter II, part A. 
1 
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about the nature of Teilhard's thought. " As seen above,2 

he himself states that his work is not metaphysics, nor is 

I 
it science in the traditional sense. Instead, he prefers ' 

i 
i 

to refer to it as hyperphysics. Notwithstanding this \ 
t 

categorization, the hyperphysical theory of orthogenesis 

is presented as an extension of modern science, and as 
i 

the science of the future. Therefore it is certainly 

appropriate to ask: Is Teilhard's theory of orthogenesis ! 

scientific? 

> 
| These are the major problems which will be dis-
I * 
I cussed in Part II. Since the problem of the irreversibility 
i 
I 
j of evolution follows directly from the concepts of radial 

1 
I and tangential energy, treated in the last chapter, it will 
i 

I ' 

I be analysed first. This analysis will be followed by a 

chapter on Teilhard's Lamarckianism. Finally a chapter on 

the scientific nature of his orthogenetic theory will be 

presented. 

2. Chapter I, part B. 
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The Irreversibility of the Evolutionary Process 
I 
i 

According to Teilhard and according to modern , 

science, evolution implies increased order or complexity, i 
j 

and order or complexity requires energy. According to 

! 
Teilhard, this process of development will continue to a j 

final perfect and permanent state. According to modern 
j 

science, however, the energy required for development is j 
i | 

gradually being used up so that eventually, when no more j 

i 
energy is available, not only will development stop but i 

there will be a regression to complete disorder. j 

Two questions result from this apparent dichotomy ; 

i 
between Teilhard's theory and the law of entropy. First, j 

i 
does Teilhard's theory of orthogenetic development to a , 

t 

perfect state contradict the law of entropy? Secondly, is -, 

his theory of continued development based on scientific [ 

i 
j 

foundations, or is it a conclusion reached m some other 
! 

manner, possibly through his religious faith? We shall i 

attempt an answer to the first question by analysing \ 

tangential and radial energy in relation to the laws of ; 
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thermodynamics; and an answer to the second, by analysing j 
J 

his theory of the necessity of a continuing evolution and j 

the transformation which will permit it. I 
- i 

i 
i 

A. The Two Energies and Entropy: : 

Whether through a study of the modern theory of 

evolution, or casual observation of the things around us, 
i 
j 

we are aware of development toward greater order or com- j 
i 

plexity. On the level of phylogenesis, the primate is i 
I I 
| more complex and has a more ordered structure than the ; 

I i 
i 

ameba; on the ontogenetic level, the mighty oak is more ' 
i ! 

t complex and ordered than the acorn. Also evident is the i 
j 

[ fact that greater order and complexity requires a constant >. 

supply of energy, not only for its development but also j 

for its maintenance. A tree isolated from its food supply \ 
i 

soon decomposes into a disorderly array of simple molecules;! 
i 

m other words, it dies. j 
! 

A fate similar to death also awaits non-living j 
S 

things. Well formed rocks break down into sand; gasses i 

mix and spread through their container in a random and ) 
I 

disorderly way; salt disolves in water with a resulting j 

! i 
_J 
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increase in molecular disorder. Thus, there is a tendency 

in nature to proceed to a state of greater molecular dis­

order, which is the state of greatest stability. 

In the language of the physicist, an increase in 

internal disorder is an increase in entropy. Development 

towards greater order or complexity, or less stability, is 

always at the expense of free energy. In developing to 

a higher level of order, a body uses up free energy from 

its environment, or, as the physicist would say, from its 

near surround. As a result of this loss of available 

j energy, the near surround tends towards greater entropy. 
i 

i 
According to the first law of thermodynamics, the :> 

total amount of energy in the universe remains constant, 

but, according to the second law, the total free energy, 

or energy available for increased complexity, is decreasing. 

1. Entropy is defined as a thermodynamic property of a [ 
substance related to its absolute temperature, pressure and [ 
volume, all of which define the state of the substance. It j 
may be an expression of the available energy of a system ! 
or of the degree of internal disorder. ! 

I 
I 

2. Free energy r e f e r s to thermodynamic p o t e n t i a l , which ) 
i s the energy required to bring a un i t mass of a substance j 
from an a r b i t r a r i l y defined i n i t i a l s t a t e to any other j 
s t a t e . i 
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i 
In other words, the entropy of the universe is increasing. J 

i 

This is an overall effect and does not mean that the entropy] 
i 

of any given material body at any given time is necessarily j 
! 

increasing. It does mean, however, that the development of i 

complexity seen in the evolutionary process is a "backwash",! 
I 
i 

or a current running against the main stream which is to- j 

i 
j wards increased entropy. 

Tangential energy obeys the law of entropy, where- ; 
i 

as radial energy does not. It appears, in fact, that this j 

is the main distinction between radial and tangential ener- | 

i 

gy. Radial energy is first recognized in man, where it j 

! 
exists to the greatest degree, to the extent that it can j 

i i 

i 
completely overshadow the tangential energy at this level. ' 

It manifests itself in those affinities which enable man j 

I * 
to develop: the apparently inexhaustible appetites for 

physical sustenance, which he shares with the lower animal; I 
i 

the true love of other persons required for total human i 

development of man as a social animal; the love of God i 

which brings about man's ultimate development. None of 

3. cf., TEILHARD, "Les Singularities de l'Esp&ce Humaine',' 
in: L'Apparition de l'Homme, p. 363 (footnote). 
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these energies appear to have any regard for the laws of j 
I 

thermodynamics. On the other hand, each is associated with 1 

a necessary activity which does obey these laws. The search 

for, and acquisition of, physical sustenance certainly re- \ 

quires the expenditure of physical energy. To a lesser , 
i 

i 
degree, true human love, a higher manifestation of radial j 

energy, necessitates some use of physical energy, or, in j 

Teilhardian terms tangential energy of arrangement. Even 

the human act of loving God involves energy which may be i 

I . ' I 
measured by the physicist. j 

I 
In conformity with Teilhard's belief in a unity j 

i 

of structure and mechanism throughout the physical universe,; 

the combination of tangential and radial energy is found in i 

different ratios at all levels of development. For example,;' 

two molecules of sulpher-dioxide will unite with one mole- j 

I 
cule of oxygen to form two molecules of sulpher trioxide. [ 
In Teilhardian terms, sulpher-dioxide and oxygen molecules j 

I 
have a certain complexity and also a certain radial energy, j 
Their radial energy is their capacity to unite, to form a j 

j 
more complex unit and thereby develop further, and this | 

I 
remains constant, and therefore does not obey the law of j 

! 
i 
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4 
entropy. The actual union of these molecules, however, 

takes place in a chemical reaction, and since this is an 

exothermic reaction, a definite amount of energy is lost, 

in accordance with the law of entropy. The actual reaction, 

therefore, involves tangential energy. When the reaction 

is completed, a higher complexity exists and consequently 

a higher degree of psychic or radial energy, which gives 

the new molecules a capacity for further development. 
I 

In the light of the above examples, the following ! 
i 

explanation of Teilhard may be considered: j 
j 

A partir de cet etat initial, et a supposer qu' j 
elle dispose d'une certaine energie tangentielle j 
libre, il est clair que la particule ainsi cons- j 
tituee, se trouve en mesure d'augmenter d'une j 
certaine valeur sa complexity interne en s'asso- | 
ciant avec des particules voisines, et par suite j 
(puisque sa centreite s'en trouve automatique- i 
ment accrue) de faire monter d'autant son ener- j 
gie radiale, - laquelle, a son tour, pourra re- I 
agir sous forme d'un nouvel arrangement dans le \ 
domaine tangentiel. Et ainsi de suite. ] 

4. Gravitational, electrostatic and nuclear repulsions 
and attractions vary as a function of distance but not time. 
e.g. The electrostatic force F qq". F, as a measure of a 

d2 

fundamental affinity is a measure of radial energy. 

5. TEILHARD, Le Phenomene Humain, p. 62. 
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In a footnote found on the same page as the above 

quotation, Teilhard makes a further distinction: ! 
j 

Il faudrait sans doute distinguer deux especes j 
d'energie tangentielle: l'une de rayonnement j 
(maxima pour les tres petites valeurs radiales, - I 
cas de l'atome); l'autre d'arrangement (unique- 5 
ment sensible pour les grandes valeurs radiales,-
cas des vivants, de l'Homme).° ! 

According to Teilhard, a particle having a certain j 
t 1 
t 

amount of free tangential energy is in a position to in-

7 ' 
crease its internal complexity, or form a new arrangement.' 1 

It seems, therefore, that tangential energy of arrangement 1 
1 
1 

is thermodynamic potential or free energy, as defined by j 
1 
1 8 the Gibbs function or the Helmholtz function. j 

The distinction between energy of arrangement and j 

energy of radiation is based on the two currents produced j 
i 
! 
t 

1 

6. Ibid. ; 
————— * 

! 
7. cf., TEILHARD, Le Phenomene Humain, p. 62. \ 

_ _ _ _ _ _ _ _ _ _ _ _ > _ — _ _ _ — j 

^ 
1 

8. The Gibbs function may be written: G-U-TS+pV. Where j 
G is the Gibbs free energy, U the internal energy, T the I 
absolute temperature, S the entropy, p the pressure and V I 
the volume. j 
The Helmholtz function is: A=U-TS, and is commonly called | 
the work function. 
In either function, free energy is greatest for small values; 
of S (entropy), which corresponds to Teilhard's concept of > 
tangential energy of arrangement. • 
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i 

! 

by physical energy in the universe: one towards disintegra- ! 

tion, or to an elementary physical energy of radiation with j 

maximum entropy, and the other, a backwash towards higher j 

arrangement or lower entropy. The energy of arrangement is i 

decreasing, according to the second law of thermodynamics, 

and therefore the backwash cannot continue indefinitely. 

Energy of radiation is found at the level of maximum sta­

bility and is constant.^ The physicist is concerned with 

j the change to maximum entropy, or from maximum arrangement, j 
! i i ' and it would be for this reason that Teilhard states that -

| it is tangential energy of arrangement that is troublesome ; 
i s 
j 1 A 

for the physicist.xu 

t 

J With regard to the progressive current towards 

lower entropy, both radial energy and tangential energy of i 
i 

! 

I arrangement are necessary for this "backwash". Radial \ 

energy drives the being forward, but since this develop- i 
i 

ment requires a new arrangement, tangential energy of I 
! 
I 
1 

arrangement is necessary- I 
S 

I 
i 

9. cf., TEILHARD, "Sur les Degres de Certitude Scienti- I 
fique de 1'Idee d'Evolution", in: Science et Christ, p. 246.| 

i 

1 0 . c f . , TEILHARD, Le Phenomene Humain, p . 6 3 . 
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The consequence of Teilhard's premise that there 

are two parameters of evolutionary development, that is, 

the law of complexity-consciousness, and his associated 

distinction between tangential and radial energy is a de­

nial of the statement that all real processes are irrevers­

ible in the direction of greater entropy. This denial has 

nothing to do with the generally accepted fact that within 

systems in which there is an interchange of energy there 

may be a decrease in entropy. Nor is it a rejection of 
\ 
\ 
the second law of thermodynamics as a physical law. Teil-

I hard sees two main currents of evolution: the development 
s 

I 

of complexity which obeys the law of entropy, and the 

development of consciousness which does not. Both main 

i currents are real, and both are irreversible, but whereas 

the former is irreversible in the direction of greater 

entropy, the latter is n o t . 1 

Peu a peu echappant aux limitations et a la stabi­
lity du Cosmos antique, notre esprit commence a se 

11. Here we will discuss only the idea that the develop­
ment of consciousness does not follow the second law of 
thermodynamics. The irreversibility of this development 
will be considered in part B. 
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i 

familiariser avec 1' idee de courant's majeurs affec- ! 
tant l'univers dans sa totalite. Courants regres- j 
sifs, d'abord: Entropie, Desagregation de 1'Energie, j 
- les premiers reconnus. Mais courants progressifs, j 
ou. constructif s , aussi... j 

! 

Si bien que, en plus de 1"Entropie (par quoi se j 
degrade 1'Energie), - en plus de 1'Expansion (par \ 
quoi se deploient et se granulent les nappes de • 
l'Univers), - en plus des attractions electriques { 
et gravifiques (par quoi s'agglomere la poussiere 
siderale), force nous est desormais (si vraiment j 
nous voulons couvrir 1"experience et sauver tout > 
le phenomene)de considerer et d'admettre, animant j 
la masse totale des choses, un courant constant, t 

1 o 1 

perenne, de "complexification interiorisante". - : 

The scientist himself recognizes two currents. ; 

Reactions which tend towards greater entropy, as all spon- '< 
1 3 - ! 

taneous reactions do, form the main current towards great-! 
er randomness, greater disorder, or less arrangement. Run- • 

s 
ning against this current are the endergonic reactions, 

most important to living beings, which take on energy and i 

therefore tend towards less entropy and greater arrangement.: 
i 
l 

Endergonic reactions, however, cannot be considered as j 

isolated events. They require an exergonic reaction to 

12. TEILHARD, La Place de l'Homme dans la Nature, pp. j 
45, 46. ! 

i 

13. That i s , exergonic r e ac t i ons . 
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( 
1 
l 

supply their energy, and the loss of energy in the exergonic! 
{ 

reaction is always greater than the gain in the endergonic. j 
i 

Therefore the whole process is exergonic, or, tending to- i 

I 
wards less arrangement. i 

Teilnard's view of the two currents is not identi- j 
I 

cal to that of the physicist. Both currents for the physi- j 
* 
j 

cist have to do with physical energy, that is, with the j 

parameter of complexity. The radial energy, necessary to ! 

i 

explain the "backwash", belongs to the parameter of con- | 

sciousness, and as such, has not yet been recognized by 

the physicist. The following diagrams may help to illus-

trate this point: ; 
• I 

! 

a) Axis of Complexity b) Axis of Consciousness J 

Maximum Consciousness '' 

T a n g e n t i a l 
energy of 
arrangement . 

Maximum Entropy 

Radia l 
energy 
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Figure a) represents the physicists' view of the 

two currents: the general tendency towards maximum entropy 

and the counter-current using up the available energy-

Figure b) represents the continuous development towards 

greater consciousness: the axis of evolution for which the 

physicist shows little concern. Teilhard"s position that 

evolution is a development of complexity-consciousness \ 

I 
brings the two axes together, uniting them as essential < 

i parts of the one process. Radial energy then becomes the 
i 

I driving force behind the back current towards greater com-

| plexity, which is, in turn, the necessary requirement for : 
S 

higher degrees of radial energy. In the light of physi- | 

i 
cal energy alone, the universe is running downhill. The | 

development of greater complexity is truly no more than a j 

back-current or eddy. Within the context of Teilhard's ; 

two parameters, however, the universe is running uphill, i 

towards even greater development of consciousness, through I 

the development of radial energy. ! 

14. cf., TEILHARD, "La Reflexion de 1'Energie", in: 
L'Activation de 1'Energie, pp. 343ff. (especially p. 345, 
fig. 1); and TEILHARD, "Le Phenomene Humain" (1930) in: 
La Vision du Passe, pp. 235ff. 
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It can be seen from the above that Teilhard does ' 
i 

not reject, nor ignore the law of entropy. The very fact j 

that the distinction between radial energy and tangential \ 
i 

i 

energy is based on the second law of thermodynamics indi- i 

i 

cates this. The law of entropy is accepted for the param- j 

| 
eter of complexity, which satisfies the requirements of j 

i 

the present-day physicist. It does not apply, however, to i 
j 

the parameter of consciousness, which is not yet the con- i 
i 

cern of the physicist. \ 

\ This in itself does not solve the problem of en-

I tropy. The universe will still end in ruins if there is a j 

necessary connection between tangential and radial energy. ;• 

This Teilhard himself accepts when he states that spiritual ! 

perfection, or conscious centreity, and material synthesis, i 

j or complexity are but the two aspects or connected parts ; 

! 15 : 

of one and the same phenomenon. i 

If the development of consciousness is connected 

I ; 

to the development of complexity, and the development of \ 
j 

complex i ty , a f t e r r each ing a maximum, d imin i shes t o a min i - :' 

1 5 . TEILHARD, Le Phenomene Humain, p . 5 7 . 

Universi tas Ottaviensis -- Facultas Philosophiae 



102 | 

I 
I 
i 

mum in obedience to the second law of thermodynamics, then j 
i 
j 

it would follow that consciousness itself must eventually j 
! 

diminish and ultimately disappear. Even if radial energy j 
i 

is seen to be in itself independent of the law of entropy, \ 
j 

this would still be the case. Even if it were true that ! 
I 
j 

the act of knowing in itself, or the affinity of molecule j 

! 
for molecule in itself, does not obey the second law of • 

j 
i 

thermodynamics, nevertheless, as long as these activities i 

j depend upon the complexity of the structure, they can exist ; 
i '•• 
i ; 

j only as long as the structure itself exists. D 

l Here Teilhard"s theory of orthogenesis arrives at i 

a most critical point. In La Reflexion de 1'Energie (1952),; 

' i 
the problem was expressed by him in the form of two ques- ; 

17 • * 
tions.-*-' First, is the development towards greatest com- \ 

I 
plexity simply a sub-effect of the general evolutionary ' 

\ 

development? Secondly, when the maximum p o i n t of complexi- ; 

t y i s r eached , w i l l a l l development redescend t o minimum j 

16. c f . , TEILHARD, "La P lace de l'Homme dans l ' U n i v e r s " , 
i n : La Vis ion du P a s s e , p . 318 ("Matiere e t Conscience se 
r e l i e n t l ' u n e a 1 ' a u t r e : " . . ) . 

17 . c f . , TEILHARD, "La Ref lexion de 1 'Ene rg ie" , i n : 
L ' A c t i v a t i o n de 1 'Energ ie , p . 346. 
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i 

complexity, or will the line of development undergo some j 
i 
i 

transformation? \ 

> 

In Le Phenomene Humain, Teilhard presents the same ; 
t 
j 

problem in the form of three questions: ! 

a) En vertu de quelle energie speciale, d'abord, \ 
l'Univers se propage-t-il, suivant son axe prin- > 
cipal, dans la direction, moins probable, des | 
plus hautes formes de complexity et de centre- I 
ite? \ 

i 

b) Y a-t-il, ensuite, une limite et un terme 
definis a la valeur elementaire, et a la somme t 

totale des energies radiales developpees au 
cours de la transformation? ', 

c) Cette forme ultime et resultante des energies ! 
radiales, enfin, si elle existe, est-elle assujet-
tie et destinee a se desagreger reversiblement un ' 
jour, conformement aux exigences de 1'Entropie, 
jusqu'a retombee indefinie dans les centres pre-
vivants et au-dessous, par epuisement et nivelle- ; 
ment graduel de 1'energie libre tangentielle con- \ 
tenue dans les enveloppes successives de l'Univers, ! 
et dont elle a emerge?-'-8 

Teilhard answers these questions about the irre- • 

versibility of radial energy and the required transforma-

18. TEILHARD, Le Phenomene Humain, p. 64. The special 
energy, to which he is referring in a) is neither tangen­
tial nor radial, but some energy which is the ultimate 
cause of tangential and radial. "Less probable direction" 
refers to the back-current against entropy or most prob­
able arrangement. 
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tion by further developing his theory of" complexity-con- ! 
! 

sciousness and the two energies into an explanation of the j 
i 
j 

noosphere, that is, the realm of human consciousness. j 

B. The Development of the Noosphere j 
I 
i 

The existence of the "two energies", radial and j 
j 

tangential, does not in itself enable physical being to ; 

escape from the law of entropy. Since the two energies j 

are, according to Teilhard, intimitely bound together, in \ 

! 
! fact, are really aspects of one fundamental energy, the 
| ! 

eventual dissipation of tangential energy would bring about • 

j ! 
the dissipation of radial as well. Even at the level of | 

i 

man Teilhard states that tangential energy, while over- ; 
I 

\ shadowed by radial energy, is still essential. A vitalism ( 
i ; 
which would postulate an essential difference between life ) 

I ! 

', 
and non-life would be a solution to the problem, for then i 

I 

living beings could be freed from the physical laws of > 

j thermodynamics. This idea, however, runs contrary to I 

Teilhard's insistence on a unity of mechanism and struc- ' 

ture. Life, being a part of a total, continuous develop- j 

ment, must follow the laws of that development. In 1952 i 

_ , „ 
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t 

! 

Teilhard wrote: 1 
I 
i 

Pour resoudre cette antimonie de fond entre Entro- ! 
pie physique et "Orthogenese" biologique, les vi-
talistes du 19e siecle avaient cherche a developper , 
la notion de certaines forces (ponderables) specia- S 
les aux substances organisees: position qui devait \ 
vite s'averer intenable, aussi bien experimentale- ; 
ment que theoriquement, dans la mesure ou elle j 
impliquait la coexistence de deux energetiques ; 
independantes dans le meme Univers: l'une pour ; 
la Matiere dite inerte, 1'autre pour la Matiere ; 

j vitalisee. *•* 

As a consequence of Teilhard's position that there • 

j is only one basic energy within the evolutionary process, 

1 
as well as his acceptance of the law of entropy and the 

I consequences of this law, there are only two alternatives: i 
! ! 

• 2D 

extinction or transformation. w In its present form, the , 

tangential aspect of psychic energy, succumbing to the law : 

of entropy, will bring about the destruction of all psychic > 

} energy. If psychic energy is to survive it must take on a ; 

j new form, must suffer a transformation whereby it will be 

free of the law of entropy. Such a transformation, Teilhard 

19. TEILHARD, "La Reflexion de 1'Energie", in: L'Activa­
tion de 1'Energie, p. 343-4. 

20. cf., TEILHARD, "La Structure Phyletique du Groupe 
Humain',1 in: L'Apparition de l'Homme, p. 227ff. 
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believes, will come about; a transformation within the j 

evolutionary process which will make that process irrevers- j 

ible.21 | 

The conclusion that the evolutionary process is i 

irreversible is, according to Teilhard, based on a scien- ' 

! 
tific analysis. Once again, however, it is not science in 

i 

i 

the traditional sense of the word, but, rather, it is j 
! 

hyperphysics. Teilhard does not analyse the complexity | 

I 
j i 
of the universe alone, for such an analysis leads to the i 

! | 
i i 

conclusion that the universe will, one day, reach maximum j 
I 2 2 * 
I entropy. - He analyses evolution as a development of j 

i 
! 

consciousness which he considers to be a universal prop- j 
erty of all material things: ; 

... posons en principe que la conscience (tout comme j 
la faculte de changer de masse avec la vitesse, ou j 
de rayonner en fonction de la temperature) est une ! 
propriete universelle, commune a tous les corpuscules i 
constitutifs de l'univers, - sous cette reserve que j 

21. This refers to the irreversibility of the evolution- ; 
ary current, or "backwash" itself. It is irreversibility, | 
then, in the direction of lower entropy, not higher. • 

22. cf., TEILHARD, "La Reflexion de 1'Energie", in: j 
L'Activation de 1'Energie, p. 343ff. : 

i 

Universitas Ottaviensis - Facultas Philosophiae 



107 

la propriete en question varie alors proportionel-
lement a la complexity de chaque espece de corpus­
cule considere.23 

In the light of this postulate Teilhard sees two 

stages in the development of consciousness which lead to 

the conclusion of irreversibility: the advent of self-

consciousness and the future unification of all self-

conscious elements. i 

Une fois deja, il y a des centaines de milliers j 

d'annees, la conscience est parvenue a se centrer, ! 
et done a penser, dans un cerveau arrive a limite I 
de complication nerveuse: et ce fut la premiere i 
hominisation de la Vie sur Terre. ' 

Une fois encore, apres d'autres milliers ou \ 
millions d'annees la meme conscience peut, elle | 
doit se surcentrer au foyer d'une Humanite j 
totalement reflechie sur elle-mSme.2/* j 

With the advent of reflection the conscious centre j 

became the object of its own consciousness: ) 
I 

Du point de vue experimental qui est le notre, la ' 
Reflexion, ainsi que le mot l'indique, est le pou-
voir acquis par une conscience de se replier sur 
soi, et de prendre possession d'elle-meme comme 

23. TEILHARD, "Un Grand Evenement qui se Dessine: La 
Planetisation Humaine", (1945) in: L'Avenir de 1'Homme, 
p. 165. 

24. Ibid., p. 169. 
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d'un objet doue de sa consistance et de sa valeur 
particulieres: non plus seulement connaltre, - mais 
se connaltre; non plus seulement savoir, mais 
savoir que l'on sait.2^ 

Morphologically the transformation associated 

with the birth of self-consciousness was slight 2" states 

Teilhard, however the consequences of such a transformation 

27 

are immense. The effects of this transformation were not 

limited to man, insofar as self-consciousness became an 

integral part of the mechanism of evolution. 

Car en l'Homme, en meme temps qu'elle devient a 
la fois self-consciente et (au moins axialement) 
self-operante, 1'Evolution devient automatique-
ment prevoyante de son avenir.28 

The non-reflecting animal has little individuality; 

its whole self is submerged in the group. Able only to 

look outward and hence unaware of its own energies and 

purpose, it develops blindly for the good of the species. 

25. TEILHARD, Le Phenomene Humain, p. 181. 

26. Ibid., p. 163. 

27. Ibid., p. 181. 

28. TEILHARD, "La Reflexion de 1'Energie',' in: L'Activa­
tion de 1'Energie, p. 348. cf., also Le Phenomene Humain, 
244: "L'Homme...n'est pas autre chose que 1'Evolution 
devenue consciente d'elle-meme..." 
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the phylum, the whole evolutionary process. Man, through 

reflection, looks inward at his own powers and inclinations, 

and in doing so takes on a new identity. The evolutionary j 

process is no longer blind, nor is it simply a development j 

of the masses. There is within the species man, the lead- ! 

i 

ing edge of the whole process, a kind of internal granula- i 

Au premier contact de la Reflexion, chaque element { 
conscient s'isole, et il tend toujours plus, dirait- j 
on, a ne plus vivre que pour soi-meme: coitime si, > 
par hominisation, le phylum se pulverisait en j 
individus, - et comme si, dans 1' individu hominise, j 
le sens phyletique s'obliterait puis s'evanouis- ! 

sait.30 j 
I 
t 

This granulation does not, however, lead to a j 
i 

divergence of isolated individuals which would bring • 

i 
evolution to a halt. The self-conscious individual not I 

only knows, but also knows that he knows. He can conse- j 

quently know himself as "self", thus increasing his own ,: 

identity and "centreity", and can know another as other, ; 

i 

29. cf., TEILHARD, "Un Grand Evenement qui se Dessine: 
La Planetisation Humaine", (1945); in: L'Avenir de l'Homme, j 
168-9. ! 

i 

30. Ibid., p. 169. j 
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bringing about a new intentional union. Furthermore, 

through this truly human knowledge, truly human love be­

comes a reality, and with it the highest degree of affinity 

in the evolutionary process. 

Man, because of his new kind of radial energy, is 

the most centred being on earth. But self-consciousness 

enables him not only to centre himself upon himself, but 

also to centre all other centres upon himself. Conscious­

ness has a threefold property: 

1) de tout centrer partiellement autour de soi; 

2) de pouvoir sur soi se centrer toujours davan-
tage; et 

| 3) d'etre amenee, par cette sur-centration meme, 
j a rejoindre tous les autres centres qui 

1'entourent.31 

j 

j Man becomes , t h e r e f o r e , a c e n t r e of c e n t r e s 

r a t h e r t h a n l e a d i n g t o a d i v e r g e n c e of i s o l a t e d i n d i 

l e a d s t o t h e s econd major s t a g e of t h e p r o c e s s : t h e 

o l d of t h e Phylum, t h e h o m i n i s a t i o n of t h e S p e c i e s , 3 

3 1 . TEILHARD, Le Phenomene Humain, p . 2 8 7 . 

3 2 . c f . , TEILHARD, Le Phenomene Humain, p p . 1 9 2 f f . 
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Reflexion, -^ or the convergence of the self-conscious 

granules. 

Teilhard indicates a number of causes of this 

unification or convergence 3^ The increase in population 

on our planet will necessarily cause convergence. This 

Teilhard calls "geological curvature". Further unifica­

tion will necessarily come about because of the univer-

sality of ideas, referred to as "mental curvature". Teil­

hard insists, however, that neither the physical proximity 

imposed by increased population in a limited space, nor 

the unity of ideas imposed by a community of scientists 

and advanced communications is sufficient to produce com­

plete convergence. True unity will come about freely, 

j 33. The use in English of the two spellings of the word 
"reflection" (i.e. reflection and reflexion) is taken from 
Norman Denny's Translator's Note, in the English edition 
of L'Avenir de l'Homme. cf., TEILHARD, The Future of Man, 
London, Collins, 1964, p. 9. Reflection is the power of I 
man to know that he knows; reflexion is the process where- j 
by the species man centres upon itself, or coils inward on | 
itself. Teilhard uses the word "Reflexion" for both 
meanings, (cf. L'Avenir de l'Homme, pp. 169-70) and some- : 

times "co-reflexion" for the second meaning. 

34. cf., TEILHARD, "La Formation de la Noosphere" (1947) 
in: L'Avenir de l'Homme. 
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1 

through love; - through an attraction to a common destiny 

freely accepted by all. 

II serait evidemment premature d"affirmer qu'une 
telle disposition /the attraction/ agisse encore 
bien explicitement sur la marche des evenements 
politiques et sociaux, autour de nous. Et cepen- j 
dant, sous la montee en cascade des democraties 
et des totalitarismes qui se succedent depuis 
cent cinquante ans dans l'histoire du monde, 
n'est-ce pas le Sens de l'Espece qui, apres j 

j avoir semble un instant s'evanouir au fond de j 
nos coeurs, volatilise en quelque sorte par j 
1'emergence de la Reflexion, - n'est-ce pas J 
le Sens de l'Espece, dis-je, qui par-dessus j 

i tout individualisme retreci reprend peu a peu j 
' sa place et ses droits? ^ 

! { 

For Teilhard the second stage in the development j 
i 

j of the self-conscious layer, or noosphere, has already -j 

begun. There is definite evidence of convergence because j 

of "geological curvature'1 and "mental curvature"; and what j 

I i 
j is more important, in spite of the obvious divergences | 

i I 
that exist on our planet, there is evidence for a develop- j 

i 
j 

ing human love of global proportions. t 

Convergence has begun, but it may take millions I 

i 
of years to complete. According to Teilhard the ultimate j 

j 
j 

35. TEILHARD, "Comment Concevoir et Esperer que se 
Realise sur Terre 1'Unanimisation Humaine?" in: L'Avenir 

I de l'Homme, p. 372. 

1 — _________— __ 
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result will be a perfect and permanent union between the 
i 

individual human elements. If it is to be permanent, a 
i 
! 

transformation would be required to escape the law of \ 

entropy; but for Teilhard there is reason to believe that i 

this escape will take place. In fact he insists that an 

analysis of the mechanism of the process itself shows the 

development of the noosphere to be necessarily irreversible,! 

but not in the direction of maximum entropy. The cause of ! 
j 

this irreversibility will now be discussed. j 
i 

I 
C. The Cause of Irreversibility: : 

i 

| 
> It might appear at first sight that Teilhard1s 
reason for stating that evolution is irreversible is in , j 

I I 
j no way scientific. He says, for example: j 
! i 
| A partir du moment ou elle se pense, 1'Evolution i 
[ ne saurait plus s'accepter, ni s'autoprolonger, i 
j que si elle se reconnait irreversible, c'est-a- ' 

dire immortelle. Et en effet, vivre constamment j 
| et laborieusement penche sur l'avenir, - fut-il j 
I celui d'une Noosphere - si finalement cet avenir i 

se chiffre par un zero, a quoi bon? Mieux ne j 
vaut-il pas s'arreter et mourir de suite?3^ \ 

36. TEILHARD, "Le Rebondissement Humain de 1'Evolution 
et ses Consequences", in: L'Avenir de l'Homme, pp. 264-5. 
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He seems to be saying that man "looks towards the 

future, and therefore there will be a future, and this is, 

indeed,, what he is saying. But within the context of his 

thought, it is not wishful thinking, but an argument based 

on scientific foundations.3''' This argument proceeds as 

follows: First, the most coherent picture of the universe 

is the most true. The view of a continuous development of 

complexity-consciousness is more coherent than the view of 

a continuous development of complexity alone. Therefore 

this view most closely approximates the truth.38 

From this it follows that the production of life, 
( 

| of self-conscious man, and of socialization, and the in-

i 

| folding of the noosphere are not epiphenomena, but essen­

tial and integral parts of the one, whole continuous 

I 
process of evolution. 3 The fundamental unity of structure 

37. This in itself does not imply, of course, that the [ 
conclusion of this argument is true. The scientific nature j 
of this theory will be considered in Chapter V. ! 

i 
38. cf., TEILHARD, "Note Sur le Progres" (1920) in: 

L'Avenir de l'Homme, p. 35. j 
s 
I 

3 9 . c f . , TEILHARD, " A g i t a t i o n ou Genese?" i n : L ' A v e n i r ! 
de 1'Homme. \ 
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and mechanism exists throughout this process from the 

bottom to the top. Nevertheless, at each new level of 

evolution something radically new is produced and accord­

ingly, the development of the new being is nor merely a 

repetition of a development on a lower level. 

Tissee d'une seule piece, suivant un seul et meme 
procede (la loi de conscience et de complexite), 
mais qui de point en point ne se repete jamais, 
l'Etoffe de l'Univers correspond a une seule 
figure: elle forme structurellement un Tout. 0 

Radically or essentially different elements are 

produced within the one process of development. The devel­

opment of the noosphere, from this point of view, is as i 

much a biological development as is the development of the 

lower forms of life. The development of the noosphere must, 

I 
therefore, follow the same laws of development as do lower j 

I * 
levels of evolution if the whole evolutionary process is ! 

j 
to retain its coherence. j 

t 
Reflecting upon the lower levels of development, 

I 
we see that electrons without protons to attract, and be 

! 
attracted to, would be incoherent or contradictory in 1 

! 

i 

4 0 . TEILHARD, Le Phenomene Humain, p . 4 0 . 1 
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nature. The production of a herbivore without grass to 

eat or birds without an atmosphere in which to fly would 

also indicate an incoherence in nature. It is a general 

rule that the conditions for the fulfillment of a partic­

ular nature have existed and do exist. 

Man knows the future, and desires a future. He is 

a creative creature who wants not only well-being,that is, 

that which will maintain him in his present state, but also 

desires to transcend his present state of being. He desires 

more-being. As consciousness develops this will be 

increasingly the case. Man, therefore, with no future, 

with no prospect of "more-being", would be as incoherent 

as the herbivore without grass, or the bird without air. 

Within the context of Teilhard"s principle of the 

unity of mechanism and structure, this same argument may ( 

be restated in terms of love-energy. Consistently, through-j 

out nature, the actual existence of an attractive being is I 
I 

necessary before attraction can take place. The electron 

is attracted to the proton because of the love-energy of j 

41. cf., TEILHARD, "Du Pre-Humain a 1'Ultra-Humain" and 
"La Fin de l'Espece" in: L'Avenir de l'Homme (esp. p. 395) . \ 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _, ___-_„__ : _ _ _ _ — - _ - _ _ _ _ _ _ — _ - ) 
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the electron and the existence of the proton. The rabbit 

is attracted to the carrot because of the love- j of 

the rabbit and the existence of the carrot. If there is 

an attraction, there must not only exist the being attract­

ed, with all its love-energy, but the being to which it is 

attracted, with its capacity for fulfillment as a terminus. 

Love is the affinity of being for being. 

If, then, the mechanism of evolution on the human 

level, or on the level of the noosphere is basically the 

same as at all other levels, it should follow that the 

existence of a love for a future of "more-being" leads to 

the conclusion that this future of "more-being" actually 

exists. Without this existence, human evolution would 

come to a halt since its mechanism would lack an essential 

element. 

Coincident with the halt of human evolution all 

I 
true directed development on earth would stop, because man j 

is the spearhead of the whole directed process. Without I 

the continuation of human evolution the main axis of j 

evolution would disappear and any further changes in non- j 

i 
human elements would be completely random and lacking in j 

J 
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orientation. Without the possibility of an ultimate devel­

opment of consciousness, evolution would no longer be 

orthogenetic. 

It is, consequently, from an analysis of evolution 

as a development of complexity-consciousness that Teilhard 

concludes to the existence of a terminal point which he 

calls Omega, towards which the whole process, led by the 

self-conscious centres, is attracted. This conclusion is, 

therefore, arrived at within his science of hyperphysics. 

The following passage presents this important part of 

hyperphysics in Teilhard's own words: 

Par nature de l'oeuvre, et correlativement par 
exigence de l'ouvrier, une Mort totale, un mur 
infranchissable, ou se heurterait et disparait-
rait definitivement la Conscience, sont done "in-
compassibles" avec le mecanisme (il en briserait 
le ressort) de l'activite reflechie: 

Plus l'Homme deviendra Homme, moins il acceptera 
de se mouvoir sinon vers de 1'interminablement et 
de 1'indestructiblement nouveau. Quelque "absolu" 
se trouve implique dans le jeu meme de son opera­
tion. . . 

Si le Progres est un mythe, e'est-a-dire si devant 
le travail nous pouvons dire: "A quoi bon?", notre 
effort retombe, entralnant dans sa chute, puisque 
nous la sommes, toute 1'Evolution. 
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II n"y a pas, quoi qu'on dise, "d'e'nergie du de-
sespoir". Ce que ces mots signifient, au vrai 
c'est un paroxysme d'esperance aux abois. Toute 
energie consciente est, comme 1'amour (et parce 

A. 0 I 

qu.'amour) , a base d'espoir. -

The concept of an "absolute", discovered by an 

analysis of the mechanism of human evolution, is further 

developed in the light of Teilhard's concept of a con­

verging noosphere. Through reflection and love the self-

conscious elements are converging upon themselves. This 

infolding of mankind upon itself is, for Teilhard, a fact 

beyond dispute. 3 If, however, the elements of the 

noosphere are converging upon themselves, they must also 

be converging upon a common centre, a centre of centres, 

or a focal point. 

... le psychisme reflechi ne saurait absolument 
plus §tre regarde, au sein du cosmos, comme une j 

j 
I simple superstructure passagere. Non seulement 

la Vie, devenue self-consciente, se manifeste a 
1'experience comme self-evolutrice: mais encore 
elle exige d'etre self-consistante, cette essen- j 
tielle self-consistance pouvant a son tour s'ex-
pliquer de deux faeons: 

4 2 . TEILHARD, Le Phenomene Humain, p p . 2 5 6 - 7 . 

4 3 . c f . , TEILHARD, "L 'Human i t e se M e u t - e l l e B i o l o g i q u e -
ment s u r e l l e - m e m e ? " i n : L ' A v e n i r de l 'Homme, p . 3 2 1 . 
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a) soit qu'elle naisse de la seule confluence des 
particules reflechies se reflechissant les unes 
sur les autres; 
b) soit (plus probablement) qu'elle exige et de-
cele 1"existence d'un Foyer supreme (non pas seul­
ement virtuel mais reel) de convergence cosmique. ^ 

Through an extrapolation of the axis of complexity-

consciousness, the concept of a converging noosphere leads 

Teilhard to the concept of a unique focal point of evolu­

tion. This focal point is the "absolute" arrived at 

through an analysis of the mechanism of human evolution. 

The actual existence of Omega is demonstrated more in the 

analysis of the mechanism of human evolution than in the 

extrapolation of the axis of complexity-consciousness. 

Just as the demonstrations for the existence of God present-] 

ed by St. Thomas are not based on any projection of the 

human soul's desire for the infinite, but on an analysis 

of being here and now, so too Teilhard's demonstration is 

not based on any projected development in the future, but 

on the nature of the present state of human evolution. The 

whole process of reasoning may be presented in this manner: 

44. TEILHARD, "La Reflexion de 1'Energie", in: L'Activa- i 
tion de 1'Energie, p. 351. j 
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An analysis of the mechanism of self-conscious development 

as it presently exists, in the light of the principle of 

the unity of mechanism and structure concludes immediately j 

I 
to the existence here and now of Omega. This same analysis 

also leads to a prediction of the convergence of the Noos- j 
I 

phere ultimately on Omega, its unique focal point. 

The analysis of the mechanism of reflection and J 

reflexion presents Teilhard with some further conclusions 

about the nature of Omega. As has been discussed above 

the degree of centreity is proportional to the development 

of radial energy. Man, the most centred being in himself, 

1 
through knowledge can centre all of the centres of the } 

S 
universe upon himself; through reflection he can centre j 

himself upon himself; and through "reflexion" the human 
5 

centres themselves converge,-or centre upon themselves. i 

Each man is, then, a centre of centres, a focal point of | 

the universe, and all of these focal points are themselves 
{ i 

1 focusing themselves on a super-focal point: The Centre of j 

! 
centres. ; 

The process of "centering" is, however, also a > 
I 

process of personalising. The raising of the "psychic » 

| , , _„ _ _ _ , _J 

Universitas Ottaviensis - Facultas Philosophiae 



122 

temperature", that is, the concentration of radial energy, 

increases the identity of being until, when consciousness 

turns back upon itself, the person is born, the cell be-

comes someone. J The person cannot develop in isolation, 

however, but by centering other centres upon itself through 

knowledge and love. "Le 'Je' qui ne tient qu'en devenant 

toujours plus lui-mSme, dans la mesure ou il fait tout le 

• n46 reste soi. ^° 

The Centre of centres, therefore, must be a 

Person. This is a deduction based upon the meaning of 

centre of centres as seen on the level of human conscious­

ness where man becomes a person inasmuch as he is a centre 
• 

of centres, that is, inasmuch as he can know and love 

another in a truly human manner. The Omega point is The 

Person inasmuch as it is The Centre of centres, that is, 

the focal point of all consciousness and love. 

As well as being a Person, Omega must also be 

irreversible, autonomous and transcendental. These prop-

45. cf., TEILHARD, Le Phenomene Humain, p. 191. 

46. Ibid., p. 190. 

: , , , , : 
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erties, however, are directly related to Teilhard's expla­

nation of how entropy is overcome, and so will be con­

sidered in the next section on the escape from entropy-

D. The Escape from Entropy: 

The properties of actuality, irreversibility, 

autonomy and transcendence which Teilhard attributes to 

Omega are all essential to his explanation of the escape 

from entropy. We have already seen that, as the real pole 

of attraction of an irreversible process, Omega must be 

actual and irreversible. Also, it must be autonomous and 

transcendental; that is, it must be not only the term of 

47 
the series, but also outside the series, ^' and function 

48 independently of the other parts of the series. "Pour 

satisfaire aux exigences supremes de notre action, Omega 

doit etre independant de la chute des puissances dont se 

tisse 1'Evolution."4^ Omega is the "Great Stability" 

47. cf., Ibid, p. 301. 

48. The biological definition of autonomy is: function-
| ing independently of other parts. 

49. Ibid., p. 300. 
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towards which a seemingly unstable evolution is tending: 

Tout d'abord, le principe qu'il nous fallait trou-
ver pour expliquer soit la marche persistante des 
choses vers le plus conscient soit la solidite 
paradoxale du plus fragile, nous le tenons: c'est 
Omega. Contrairement aux apparences encore admises 
par la Physique, le Grand Stable n'est pas au-
dessous, - dans 1'infra-elementaire - mais au-
dessus, - dans 1"ultra-synthetique. C'est done 
uniquement par son enveloppe tangentielle que le 
Monde va se dissipant au hasard en Matiere. Par 
son noyau de radial, il trouve sa figure et sa 
consistance naturelle en gravitant au rebours du 
probable, vers un foyer divin d"esprit qui 1"attire 
en avant. 
A L'Entropie quelque chose echappe done dans le 
Cosmos, - et y echappe de plus en plus. ° 

According to the law of entropy, the universe is 

tending towards its meit probable §tat@, a state ©f „i§§i-

pated energy, the state from which it evolved, the state 

at the infra-elementary level. For the physicist, then, 

this is the state of Great Stability. The hyperphysicist, 

however, through his analysis of the parameter of conscious­

ness, and the self-conscious element, sees the Great Stabi­

lity in the actual irreversible Omega. Similarly, a study 

of self-consciousness provides an understanding of the 

50. Ibid., p. 301-2 
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autonomy and transcendence necessary for the Great Stabil­

ity. Here Teilhard's distinction between radial and tan-

I 
gential energy plays a most significant role. The high | 

t 

degree of centreity associated with self-consciousness 

permitted a new phase in the evolutionary process. The 

reflecting centre became a person and as a person was able 

to form a new union with Omega as Person: 
j 

Pendant d'immenses periodes, au cours de 1'Evolu- i 
tion, le radial, obscurement agite par 1'action j 
du Premier Moteur en avant, n'a pu arriver a j 
s'exprimer qu'en groupements diffus, la cons- i 
cience animale. Et, a ce stade, faute de pou-
voir s'accrocher au-dessus d'eux a un support j 
dont 1"ordre de simplicite depassait la leur, ! 
lea neyaux se dinouaient a pain© formii, Si- ' 
tot, par contre, que, par Reflexion, un type 
d'Unite est apparu non plus fermee ou meme . J 
centree, mais ponctiforme, alors s'est mise j 
a jouer la sublime Physique des centres. Deve- j 
nus centres, et done personnes, les elements j 
ont enfin pu commencer a reagir, directement 
comme tels, a 1'action personnalisante du 
Centre des centres. Franchir la surface criti­
que d'hominisation, c'est en fait, pour la cons­
cience, passer du divergent au convergent, - \ 
c'est-a-dire, en quelque fagon, changer d'hemis-

I phere et de p&le. En dega de cette ligne criti- j 
I que, "equatoriale", la retombee dans le multiple. 
| Au dela, la chute dans 1'unification croissante, ; 
I irreversible. -

51. Ibid., p. 302. 
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Self-consciousness requires irreversibility, and 

irreversibility requires an Omega which is free from the 

reversible effects of evolution, and which can free the 

self-conscious element from these effects. Omega, then, 

is not just the Final Cause, but also the Efficient Cause 

52 of evolution: the Prime Mover ahead. 

The self-conscious elements develop by centering 

the universe upon themselves and by becoming one with 
| 

Omega, and this idea is quite similar to the Hegelian j 

explanation of development in which perfection is reached 
i 

i 
by the conceptualization of Nature by man. Teilhard"s 

52. It might be argued that Teilhard uses "Prime Mover" j 
in an Aristotelian sense of final cause rather than effi- j 
cient cause. From statements like the above in which the 
Prime Mover stirs up radial energy, or that Omega is now 
in operation, animating and directing evolution at all 
levels (Le Phenomene Humain, p. 324ff), or that there is 
an extra-human energy (ibid) or a divine force of evolution 
("Action et Activation" in Science et Christ, p. 227-8), 
it would appear, however, that the concept of efficient 
causality is applicable. At the same time it must be 

!

borne in mind that the metaphysician might object to the 
use of the concept of efficient cause in hyperphysics. 
Nevertheless, the important point is that Omega is not 

i only the attracting focal point of an orthogenetic process, 
j but also the energising and directing force according to 
Teilhard. ! 
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explanation of development is, however, essentially differ­

ent from Hegelian pantheism. The essential difference lies 

in the fact that Hegel sees man as a part of the self-

development of Absolute Spirit, a single, total development 

which disregards the individual person. Teilhard on the 

other hand, emphasizes the progress of the person, seeing 

communion with other persons as necessary for increased j 

identity, rather than destroying it. It is not a case of j 

i 
Omega, like Absolute Spirit, developing through man, but j 

! 
man as person developing with other persons toward Omega, J 

itself outside of the process. As an autonomous, tran-

scendent being, the "Prime Mover ahead" must be an extrin-

sic cause, not simply an intrinsic cause. J 

An extrinsic cause free from the laws of thermo­

dynamics is not enough. The developing beings themselves 
i 

must, under the influence of Omega be transformed from [ 

53. In stressing Omega's autonomy and transcendence to 
defend Teilhard from the accusation of being a pantheist 
we must not lose sight of the fact that Omega is also an 
immanent part of the process. Omega energises and directs 
the process from within.-
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beings susceptible to entropy into beings free from its 

effects. Otherwise they would fall short of their goal. 

Such a transformation will take place, according 

to Teilhard, through the reflexion of the noosphere. 

i 

Convergence towards a structural cohesion seems to run 

counter to the dissipative effects of entropy, and Teilhard 

states: "par effet croissant de cerebration et de reflexion, 

la convergence I'emporte sur la divergence dans le mecanis-

j me de la phylogenese." It is, he says: "comme si les ! 

puissances de ramification avaient perdu la force de pous- j 

ser au dela de la 'race' ou de la 'sous-espece' le clivage j 

des unites zoologiques." The force which produces 

divergence is replaced by a new force which synthesizes. ! 

It is not sufficient, however, that man has this 

energy at his disposal: "Il faut encore qu'il le veuille. 

Et, pour ce, il faut qu"il ait le gout d'aller plus loin, -

c'est-a-dire que, sous 1'influence d'une. sorte de 'gravi-

54. TEILHARD, "La Structure Phyletique du Groupe Humain", 
in: L'Apparition de l'Homme, p. 212. 

55. Ibid. 

Universitas Ottaviensis - Facultas Philosophiae 



129 

tation' interne il soit attire vers le haut, par le de­

dans."-1" Just as the tiger, with the soul of a carnivore, 

must have a taste for meat, so too man, with the soul of 

a self-conscious person, must have a taste for the future. 

Here, Teilhard's insistance on unity of mechanism 

and structure is evident. The energy involved is the fun­

damental radial energy found in all beings. In man, how­

ever, it takes on new importance inasmuch as it becomes 
i 

! 

less dependent on tangential energy. Below man the radial S 
| 

energy is greatly subjected to the laws of natural selec- I 
! 
1 

tion and chance; in man the freedom of the psychic centre j 

i . . I 
is much more evident. Indeed, it is sufficiently evident 

to make credible the required transformation which will 

i 

completely free the r a d i a l from the t angen t i a l , and the re ­

by free man from entropy. Just as there have been r ad i ca l j 
j 

t ransformations in the pas t , l i ke the transformation from 
p r e - l i f e to l i f e and from infra-human to human, so too 
there w i l l be a r ad i ca l transformation in the fu ture . 

56. TEILHARD, "La Place de l'Homme dans l 'Univers" , i n : 
La Vision du Passe, p . 322. 
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affecting the whole noosphere, and ipso facto the whole 

universe; - a transformation whereby Man will overcome j 

entropy. j 
i 

Or, prenons-y garde, une difference essentielle, j 
une difference d'ordre, separera de tout ce que j 
nous connaissons encore cet etat unitaire vers 
lequel nous nous acheminons... 

En se planetisant l'Humanite acquiert de nouveaux 
pouvoirs physiques lui permettant de super-organi­
ser la Matiere. Mais, effet plus important encore 
ne devient-elle pas susceptible, par rapprochement i 
direct de ses membres, de degager (comme par reso- i 
nance) certains pouvoirs psychiques jusqu'ici j 

j insoupconnes?" j 

I . . ! 
Teilhard makes quite clear in a work written in j 

1952 that this essentially new stage in development will I 

escape the law of entropy: . j 

Tout se passe done finalement, du point de vue j 

energetique, comme si l'Univers se propageait, I 
non seulement suivant un seul, mais suivant deux j 
axes conjugues: l'un (Entropie) de plus grande | 
probability, - 1'autre (Vie) de plus grande com- j 
plexite; - la conscience se developpant tout du j 
long (conformement aux exigences de la Thermody- j 
namique) en fonetion de 1'Entropie, mais finale- i 
ment echappant a la "disorganisation" par effet j 
specifique de Reflexion, soit comme une Energie I 

57. TEILHARD, "La Formation de la Noosphere", in: 
L'Avenir de 1'Homme, pp. 223-4. 
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a part, "de deuxieme espece"; soit comme une frac­
tion interiorisee de 1'Energie commune. ° 

For Teilhard, evolution is basically a continuous 

process of development of complexity-consciousness, with 

a fundamental unity of structure and mechanism throughout. 

But it is a process which does produce qualitative novelty, 

that is, in which there are transformations giving rise to 

essentially different beings governed by new laws. The 

living is essentially different from the non-living, and j 

consequently cannot be understood completely by the phys- j 
j 

i c i s t through the laws of physics . The self-conscious i s j 
j 

I essentially different from the conscious, and as a result 

1 man cannot be understood completely by the biologist j 

through the laws of biology. In the light of a coherent j 

I 
picture of the whole evolutionary process it is possible, j 

i 

therefore, that in the future this process will cross a \ 

new threshold of being, beyond which some new laws will 

come into effect: { 
i 
j 

______________________________ \ 
i 

58. TEILHARD, "La Reflexion de L'Energie, in: L'Activa-
tion de 1'Energie, p. 352. 

i 
< 
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Ce qui revient a dire que, pour couvrir entiere-
ment 1'economie de l'Univers (Vie incluse), un 
troisieme Principe, celui de la Reflexion de 
1'Energie, doit etre ajoute et associe a ceux, 
deja admis, de la Conservation et de la Degrada­
tion de 1'Energie. " j 

i 
The law of "Reflexion of Energy" and the new being ! 

which gives rise to this law would be a natural outcome of 

the whole process, and not something superadded. In non-

Teilhardian terms we might say that this new and final j 

stage of development would come about by secondary causal­

ity, just as, according to Teilhard, life and self-

consciousness did. Omega, however, would be the "Prime 

Mover", or the ultimate principal cause of the process, 

itself transcending the process. 

The development of this higher level of being in j 

the future is consistent with Teilhard's position that j 

i 
radial energy, which does not obey the law of entropy, j 

does exist at all levels of material being. Since the 

development of complexity-consciousness involves an in- j 

crease in centreity, or concentration of radial energy a j 

t 

Universitas Ottaviensis - Facultas Philosophiae 



133 

qualitative change,or essential change can occur within the 

process. This transformation may be compared to others 

which appear to be analogous and which can be explained by 

the physical scientist. For example, as the temperature of 

liquid water rises, so does the kinetic energy of the water 

molecules until, at a transformation point, that is, the 

boiling point, the temperature, and therefore the kinetic 

energy is sufficient to overcome the molecular forces 
1 

which bound the substance together as a liquid. Another j 
i 

example of a transformation which introduces a new law < 
| 

may be found in the "Evolutionary Universe Theory". It 
| 

is thought that at a certain stage in the early expansion j 
! 

of matter, the gravitational forces took over from the 
I 

forces of radiant energy, bringing about the formation of 

the galaxies. j 

These phenomena in which a transformation causes i 

a change in the predominant law are commonplace in science, j 

This might lead one to suspect that if development continues 

! 
into the future as it has in the past, some transformations J 

i 

unheard of today may be expected and, associated with them, 

some new laws, such as Teilhard's "Reflexion of Energy". 

I ___^-——--—— s 
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This is not intended to suggest, however, that 

Teilhard's theory is based on an extrapolation which is 

itself based on an overall view of past evolution. Extrap­

olation is a devise used in mathematics, often in statis­

tics, to approximate a value beyond the known range. 

Generally, however, (and this would hold true especially 

in statistical applications), the "known" range is not 

known completely. For example, if through statistical 

methods one can plot a straight line rising to the right, 

one might feel justified in locating a further point on 

the line by extending it continuously with the same slope. 

Such a graphical extrapolation may give good results. If, 

however, a more complete analysis of the given line shows 

that it is part of the arm of a parabola, and if its 

equation were discovered, then, without a graphical extrap­

olation, the correct position of a further point could be 

determined. In this case, the correct position would be 

j far removed from the point arrived at by the graphical 
I 
I 
j ex t r apo la t ion . 

| Teilhard attempts t h i s l a t t e r type of ex t rapola­

t i o n . I t i s based not only on the v is ion of the pas t 
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billions of years of evolution, but also and primarily on 

an analysis of the laws governing the structure and mecha­

nism of that evolutionary process. These laws are discov­

ered through analysis of the present state of complexity-

consciousness as seen in man himself.^0 

E. Conclusion: 

We have made no attempt to prove the validity of 

Teilhard's position on irreversibility. Teilhard himself 

states that such a proof is not possible within natural 

science. The material presented is intended to show that 

this theory of irreversibility is an integral part of 

Teilhard's hyperphysics. In other words, it is a logical 

development of his principles of coherence and unity of 

mechanism and structure and his concept of the two energies. 

The theory of irreversibility, and Omega which is required 

for its fulfillment is arrived at by analysing the mecha­

nism of evolution, especially at the level of the self- j 

60. Teilhard himself presents a graphical representation 
of the process of "Hominization", portraying the develop­
ment of the hominids, and the convergence of Homo Sapiens. 
TEILHARD, Le Phenomene Humain, p. 212. 

. . . -J 
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conscious. It is, therefore, neither mysticism nor wishful 

thinking; nor is it an application of theology or faith to 

scientific data. 

As an integral part of hyperphysics, Teilhard's 

theory of irreversibility is based on modern science. He 

accepts the physical laws of thermodynamics and the conse­

quences of the second law. Teilhard defines the two 

energies, so essential to his explanation of the irre­

versible process, in terms of the law of entropy, and he 

neither contradicts nor overlooks this law throughout the 

development of his theory. In fact it is his strict 

i 
adherence to this physical law that causes Teilhard to 

forecast a radical transformation which will free material 

beings from its effects. 

The fact that this theory of irreversibility is 

hyperphysical and is compatible with the laws of thermo­

dynamics does not in itself lead to the conclusion that it 

is scientific. Such a conclusion demands further analysis 

of Teilhard's concept of irreversibility m the light of 

the criteria for good scientific theory. This will be 

done in Chapter V. 
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CHAPTER IV 

Teilhard's Lamarckianism 

We have seen that both vitalism and determinism 

are generally unacceptable to the evolutionist who sub­

scribes to the modern Darwinian theory. Inasmuch as the 

i 

within of things is a vital principle, Teilhard's theory I 
J 

may be called vitalism. Is it, however, the kind of ! 

vitalism that must be rejected by modern science? Is it | 

a Lamarckian vitalism which may lead to an autogenetic 
j i 

and deterministic theory of development? Such a theory \ 
j 

would assuredly conflict with the Darwinian explanation j 

1 ' ' 
which leans heavily to the side of chance and ectogenesis. J 

In the light of the Teilhardian mechanism of orthogenesis, j 

I 
it has been said by some that Teilhard is too Lamarckian. ; 

Teilhard himself anticipated this criticism and refuted it, j 

! 
without denying that he did use a Lamarckian principle. j 

i 
What, then, is the nature of Teilhard's Lamarckianism? To j 

! • 

answer this question we must first consider the problem of ) 

j i 
1 . C h a p t e r I I , a b o v e . i 
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chance and design in the process of evolution. 

A. Chance and Design: 

According to Marxism, evolution is explained 

either as a process toward an ultimate final cause, or, 

"...it has its basis in objective causes. The mechanism 

by which these causes operate was revealed by Darwin's 

theory."^ Since these are considered to be mutually 

exclusive explanations, the acceptance of Darwin eliminates 

final causality. This notion, echoing Marx's statement 

that Darwin destroyed teleology, is not peculiar to 

Marxists. There are a great many scientists and philoso­

phers today who feel that a teleological explanation of 

development is incompatible with modern Darwinian theory. 

According to Simpson, for example, finalists, who are 

almost always vitalists, abandon the mechanistic or 

[ "3 

j materialistic solution to some degree.J 

2. Fundamentals of Marxism-Leninism, (translated by C. 
Dutt), Moscow, Foreign Languages Publishing House, 1961. 

i 

] 3. G. G. SIMPSON, The Meaning of Evolution, p.131; cf. 
also: ibid, p. 26. 

j — _____„__ _____̂ ____ 
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Finalistic theories such as that of Hegel put the 

burden of explanation on the final cause and leave no room 

for chance thereby presenting a deterministic picture of 

development. This would certainly be difficult to recon­

cile with the theory of evolution as presented by modern 

science. It seems that when many modern thinkers refer to 

teleology or finalism they have this extreme rationalistic 

type in mind. For some, the law of causality has become 

identified with determinism. Bertrand Russell, for example, 

presents the law of causality in this way: "Given any event 

E]_, there is an event E2 and a time interval t such that 

whenever E-, occurs, E~ follows after an interval t."4 

Similarly, Bohm defines causality deterministically as 

follows: "The necessary relationships between objects, 

events, conditions, or other things at a given time and 

4. Bertrand RUSSELL; "On the Notion of Cause, with 
Applications to the Free-Will Problem", in: FEIGL and 
BRODECK, Readings in the Philosophy of Science, New York, j 
Appleton-Century-Crafts, Inc., 1953, p. 389. Russell, of i 
course, rejects determinism, and therefore the law of 
causality as well. j 
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those at later times, are termed causal laws."-* i 

This identification of causality and determinism j 
i 

developed out of mechanistic physics and philosophy, which I 
j 

likewise left little or no room for chance occurrences. j 
I 

The determinism found in classical mechanics, and to some \ 
! 

extent in Einsteinian mechanics, is not teleological, but 

rather a stronger form of mechanical causation than may be ! 

found within quantum mechanics. The tendency in science j 

has been away from these deterministic or rigidly mechanis- » 
i 

i 
tic explanations and toward explanations involving chance, j 

i 

i 

Throughout the scientific world, however, the emphasis j 
i j 
has been on mechanistic or efficient causality, while j 

I . J 
teleology, in any sense of the term, appears to have no j 
place.5 | 

5. David BOHM; Causality and Change in Modern Physics, j 
New York, Harper Torchbook, 1961, p. 2. \ 

6. The most general meaning of the term "teleology", as j 
I the Greek root would suggest, is any study of final causes. ! 
The term can also refer to the fact of being directed toward 
particular ends, or the fact of having an ultimate purpose. \ 

[ It has also been used to refer to doctrines such as vital-
) ism which, rejecting a purely mechanistic explanation, state' 
I that natural phenomena are in some way determined, not only j 

I by mechanical causes, but by an overall design or purpose '' 
in nature. 
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( 

Chance, used in its most radical sense, refers to i 

that which happens totally without cause, that is, to the i 
! 

absolutely spontaneous or fortuitous. Another view of 
I 
i ( 

chance sees the chance event as causally identical to the 

non-chance or determined event,the difference being not in ! 
i 

the causes themselves, but in our knowledge of them. In a j 

third meaning, chance presupposes the mutual interference ', 

of independent lines of causation. It is this latter mean­

ing of chance that will be accepted here, not only because ' 
I 

it has traditionally been considered to be the most real- ; 
j 

istic, but also because it is the most useful definition 

; 
for understanding Darwinian chance. ! 

! 
Let us consider, for example, the concept of chance( 

j i 

mutation in the light of this definition. One line of | 

causality may bring about the existence of a certain amount ' 

| of radiation at a particular place and at a particular time.' 

Another line of causality may place a particular animal at 

that same., place at the same time. The coming together of 

the effects of these two lines of causality may produce < 

a chromosomal transformation in the animal, which in turn 

will cause a change in its offspring. This is a chance 
! 
I — • • - • 
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event or accident in the sense that the cause of the radia- i 
j 

tion was not necessarily determined to bring about this j 
i 

mutation, nor were the causes of the movement of the ani-

j 
mal determined to bring it about. j 

i 
The tendency away from strictly mechanistic expla- i 

nations and toward the introduction of chance was greatly i 
[ 

influenced by Darwin. According to Waddington: .; 
< 

Darwin's theory was one of the first important ! 
scientific achievements in modern times to place i 
its main reliance, not on simple causation, but ; 
on processes of the kind we usually refer to as ! 
chance. The success of his theory has had a ; 
profound effect in making probability theories, 
or stochastic thinking, respectable. Much of j 
modern physics is now phrased in such terms, j 
and so at the other end of the spectrum of j 
sciences is most of sociology. j 

i 
In some cases the swing of the pendulum has been j 

] 
complete, from the strict determinism of classical mechan- ; 

ics, to the acceptance of chance as the complete and final I 
i 

explanation. This is exemplified in Russell's suggestion 

that man is nothing but an accidental collocation of atoms. '; 

j 7. C H . WADDINGTON, The Nature of Life, New York, 
j Atheneum, 1962, p. 73. cf., also: BOHM, Causality and 
Chance in Modern Physics, p. 140ff. 
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